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A NOVEL PHARMACEUTICAL COMPOUND AND METHODS OF
MAKING AND USING SAME

This application claims benefit of priority to the following U.S. provisional
applications which were filed on November 16, 2000 and which are herein incorporated
by reference in their entirety: 60/248,607, 60/248,611, 60/248,609, 60/248,608,
60/248,606, 60/248,604, 60/248,603, 60/248,601, 60/248,600, 60/248,712, 60/248,711,
60/2438,709, 60/248,708, 60/248,707, 60/248,706, 60/248,705, 60/248,704, 60/248,703,
60/248,702, 60/248,701, 60/248,700, 60/248,699, 60/248,698, 60/248,697, 60/248,696,
60/248,695, 60/248,694, 60/248,693, 60/248,692, 60/248,691, 60/248,710, 60/248,689,
60/248,688, 60/248,686, 60/248,720, 60/248,719, 60/248,718, 60/248,717, 60/248,716,
60/248,715, 60/248,714, 60/248,713, 60/248,536, 60/248,535, 60/248,733, 60/248,732,
60/248,731, 60/248,730, 60/248,729, 60/248,728, 60/248,727, 60/248,726, 60/248,725,
60/248,724, 60/248,723, 60/248,722, 60/248,721, 60/24‘53,540, 60/248,539, 60/248,538,
60/248,537, 60/248,533, 60/248,532, 60/248,531, 60/248,530, 60/248,529, 60/248,528,
60/248,527, 60/248,526, 60/248,525, 60/248,524, 60/248,670, 60/248,789, 60/248,599,
60/248,745, 60/248,746, 60/248,747, 60/248,748, 60/248,744, 60/248,743, 60/248,756,
60/248,602, 60/248,598, 60/248,597, 60/248,596, 60/248,595, 60/248,594, 60/248,858,
60/248,857, 60/248,856, 60/248,855, 60/248,854, 60/248,853, 60/248,852, 60/248,851,
60/248,850, 60/248,849, 60/248,848, 60/248,792, 60/248,790, 60/248,669, 60/248,668,
60/248,667, 60/248,666, 60/248,665, 60/248,664, 60/248,793, 60/248,791, 60/248,684,
60/248,683, 60/248,682, 60/248,681, 60/248,680, 60/248,671, 60/248,679, 60/248,675,
60/248,676, 60/248,677, 60/248,678, 60/248,673, 60/248,674, 60/248,672, 60/248,784,
60/248,785, 60/248,786, 60/248,775, 60/248,773, 60/248,766, 60/248,765, 60/248,833,
60/248,783, 60/248,781, 60/248,780, 60/248,778, 60/248,767, 60/248,787, 60/248,774,

60/248,764, 60/248,782, 60/248,779, 60/248,685, 60/248,772, 60/248,771, 60/248,777,

60/248,776, 60/248,770, 60/248,768, 60/248,769, 60/248,796, 60/248,797, 60/248,795,
60/248,794, 60/248,663, 60/248,662, 60/248,660, 60/248,659, 60/248,658, 60/248,656,
60/248,654, 60/248,653, 60/248,651, 60/248,650, 60/248,648, 60/248,647, 60/248,645,
60/248,643, 60/248,642, 60/248,640, 60/248,637, 60/248,636, 60/248,634, 60/248,632,
60/248,631, 60/248,630, 60/248,629, 60/248,627, 60/248,625, 60/248,763, 60/248,761,
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60/248,759, 60/248,757, 60/248,754, 60/248,753, 60/248,749, 60/248,616, 60/248,615,
60/248,614, 60/248,613, 60/248,612, 60/248,605, 60/248,610, 60/248,661, 60/248,657,
60/248,655, 60/248,652, 60/248,649, 60/248,646, 60/248,644, 60/248,641, 60/248,639,
60/248,638, 60/248,635, 60/248,633, 60/248,628, £0/248,626, 60/248,624, 60/248,762,
60/248,760, 60/248,758, 60/248,755, 60/248,752, 60/248,751, 60/248,750, 60/248,742,
60/248,741, 60/248,740, 60/248,739, 60/248,736, 60/248,735, 60/248,734, 60/248,623,
60/248,622, 60/248,621, 60/248,738, 60/248,737, 60/248,620, 60/248,619, 60/248,618,
60/248,617

FIELD OF THE INVENTION

(251) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to leuprolide acetate, as well as
methods for protecting and administering leuprolide acetate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(252) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to levocarnitine, as well as methods
for protecting and administering levocarnitine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(253) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to levocetirizine, as well as methods
for protecting and administering levocetirizine. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(254) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to levofloxacin, as well as methods
for protecting and administering levofloxacin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(255) The present invention relates to a novel pharmaceutical‘compound that comprises
a polypeptide that is preferably covalently attached to levothyroxine, as well as methods
for protecting and administering levothyroxine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(256) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to lintuzumab, as well as methods for
protecting and administering lintuzumab. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(257) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to lisinopril, as well as methods for

protecting and administering lisinopril. This novel compound, referred to as a
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. ‘

(258) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to lisinopril and hydrochlorothiazide,
as well as methods for protecting and administering lisinopril and hydrochlorothiazide.
This novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA),
has the benefit of taking a known effective pharmaceutical agent that is both well studied
and occupies a known segment of the pharmaceﬁtical market, and combining it with a
carrier compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness. |

(259) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to carbapenem antibiotic, as well as
methods for protecting and administering carbapenem antibiotic. This novel compound,
referred to asa CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its

pharmaceutical effectiveness.

(260) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to loperamide, as well as methods for
protecting and administering loperamide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(261) The present i‘nvention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to loracarbef, as well as methods for
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protecting and administering loracarbef. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known .
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. '

(262) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to loratidine, as well as methods for
protecting and administering loratidine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. |

(263) The present invéntion relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to lorazepam, as well as methods for
protecting and administering lorazepam. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogne (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(264) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to losartan, as well as methods for
protecting and administering losartan. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
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(265) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to losartan and hydrochlorothiazide,
as well as methods for protecting and administering losartan and hydrochlorothiazide.
This novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA),
has the benefit of taking a known effective pharmaceutical agent that is both well studied
and occupies a known segment of the pharmaceutical market, and combining it with a
carrier compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(266) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to lovastatin, as well as methods for
protecting and administering lovastatin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and océupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(267) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to marimastat, as well as methods for
protecting and administering marimastat. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(268) The present invention relates to a novel pharmaceutical compound that comprises

- a polypeptide that is preferably covalently attached to mecasermin, as well as methods for

protecting and administering mecasermin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
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usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(269) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to medroxyprogesterone acetate, as
well as methods for protecting and administering medroxyprogesterone acetate. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(270) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mefloquine, as well as methods for
protecting and administering mefloquine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(271) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to megestrol acetate, as well as
methods for protecting and administering megestrol acetate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(272) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to an adenosine Al receptor
antagonist, as well as methods for protecting and administering an adenosine A1 receptor
antagonist. This novel compound, referred to as a CARRIERWAVE™ Molecular
Analogue (CMA), has the benefit of taking a known effective pharmaceutical agent that
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is both well studied and occupies a known segment of the pharmaceutical market, and
combining it with a carrier compound that enhances the usefulness of the pharmaceutical
agent without compromising its pharmaceutical effectiveness.

(273) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mercaptopurine, as well as
methods for protecting and administering mercaptopurine. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(274) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to meropenem, as well as methods for
protecting and administering meropenem. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. _

(275) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mesalamine, as well as methods for
protecting and administering mesalamine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(276) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mesna, as well as methods for
protecting and administering mesna. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(277) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to metaxalone, as well as methods for
protecting and administering metaxalone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without éompromising its pharmaceutical
effectiveness.

(278) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to Metformin, as well as methods for
protecting and administering Metformin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. _

(279) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to an oral nonsteroidal antiestrogen
compound , as well as methods for protecting and administering an oral nonsteroidal
antiestrogen compound . This novel compound, referred to as a CARRIERWAVE™
Molecular Analogue (CMA), has the benefit of taking a known effective pharmaceutical
agent that is both well studied and occupies a known segment of the pharmaceutical
market, and combining it with a carrier compound that enhances the usefulness of thé
pharmaceutical agent without compromising its pharmaceutical effectiveness.

(280) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to methylphenidate, as well as

methods for protecting and administering methylphenidate. This novel compound,
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referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness. |

(281) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to methylprednisone (or one of its
derivatives, such as methylprednisone acetate), as well as methods for protecting and
administering methylprednisone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(282) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to an antifungal agent, as well as
methods for protecting and administering an antifungal agent. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(283) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to metolazone, as well as methods for
protecting and administering metolazone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
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(284) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to metoproloi, as well as methods for
protecting and administering metoprolol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical ageni that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(285) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a carbapenem antibiotic, as well as
methods for protecting and administering a carbapenem antibiotic. This novel
compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the
benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(286) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to metronidazole, as well as methods
for protecting and administering metronidazole. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(287) The present invention relates to a novel pharmaceutical compound that comprises

. a polypeptide that is preferably covalently attached to milrinone lactate, as well as

methods for protecting and administering milrinone lactate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a

known segment of the pharmaceutical market, and combining it with a carrier compound
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that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(288) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to minocycline, as well as methods
for protecting and administering minocycline. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the

- usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.

(289) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mirtazapine, as well as methods for
protecting and administering mirtazapine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(290) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to misoprostol, as well as methods for
protecting and administering misoprostol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(291) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mitiglinide, as well as methods for
protecting and administering mjtiglinide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
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the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(292) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mitoxantrone, as well as methods
for protecting and administering mitoxantrone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(293) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mivacurium, as well as methods for
protecting and administering mivacurium. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. ‘

(294) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to modafinil, as well as methods for
protecting and administering modafinil. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(295) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to moexipril, as well as methods for
protecting and administering moexipril. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(296) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to montelukast, as well as methods
for protecting and administering montelukast. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(297) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to morphine, as well as methods for
protecting and administering morphine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(298) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to mycophenylate mofetil, as well as
methods for protecting and administering mycophenylate mofetil. This novel
compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the
benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(299) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nabumetone, as well as methods

for protecting and administering nabumetone. This novel compound, referred to as a
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(300) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nadolol, as well as methods for
protecting and administering nadolol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. |

(301) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to naproxen, as well as methods for
protecting and administering naproxen. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(302) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to naratriptan, as well as methods for
protecting and administering naratriptan. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without éompromising its pharmaceutical
effectiveness.

(303) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to nefazodone, as well as methods for
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protecting and administering nefazodone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(304) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nelarabine, as well as methods for
protecting and administering nelarabine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the beneﬁi of taking a known
effeg:tive pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(305) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nelfinavir mesylate, as well as
methods for protecting and administering nelfinavir mesylate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(306) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nesiritide, as well as methods for

protecting and administering nesiritide. This novel compound, referred to as a

. CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
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(307) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nevirapine, as well as methods for
protecting and administering nevirapine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(308) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nifedipine, as well as methods for
protecting and administering nifedipine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and océupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(309) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nimodipine, as well as methods for
protecting and administering nimodipine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known A
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(310) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nisoldipine, as Well as methods for
protecting and administering nisoldipine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
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usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(311) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nitrofurantoin, as well as methods
for protecting and administering nitrofurantoin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(312) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nitroglycerin, as well as methods
for protecting and administering nitroglycerin. This novel compound, referred to as a
CARRIERWAVETM Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(313) The present invention relates to a novel pharmaceutical corppound that comprises
a polypeptide that is preferably covalently attached to nizatidine, as well as methods for
protecting and administering nizatidine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(314) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to norastemizole, as well as methods
for protecting and administering norastemizole. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
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the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(315) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to norethindrone, as well as methods
for protecting and administering norethindrone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. ‘

(316) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to norﬂoxaéin, as well as methods for
protecting and administering norfloxacin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(317) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to nortriptyline, as well as methods
for. protecting and administering nortriptyline. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(318) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to octreotide acetate, as well as
methods for protectipg and administering octreotide acetate. This novel compound,

referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
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taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(319) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to oxycodone and acetaminophen, as
well as methods for protecting and administering oxycodone and acetaminophen. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(320) The present invention relates to a novel pharmaceutical' compound that comprises

~ apolypeptide that is preferably covalently attached to ofloxacin, as well as methods for

protecting and administering ofloxacin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the -
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(321) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached.to olanzapine, as well as methods for
protecting and administering olanzapine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well étudied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(322) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to omeprezole, as well as methods for

protecting and administering omeprezole. This novel compound, referred to as a
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(323) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ondansetron, as well as methods
for protecting and administering ondansetron. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. |

(324) . The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to oprelvekin, as well as methods for
protecting and administering oprelvekin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(325) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to orlistat, as well as methods for
protecting and administering orlistat. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

- effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(326) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to orphenadrine citrate, as well as
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methods for protecting and administering orphenadrine citrate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(327) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to oxaprozin, as well as methods for
protecting and administering oxaprozin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(328) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to oxazepam, as well as methods for
protecting and administering oxazepam. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(329) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to Oxybutynin chloride, as well as
methods for protecting and administering Oxybutynin chloride. This novel compound,
referred to as a CARRIERWAVE™ Molepular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its

pharmaceutical effectiveness.
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(330) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to oxycodone, as well as methods for
protecting and administering oxycodone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of takjng a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(33D The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a gastroprokinetic compound, as
well as methods for protecting and administering a gastroprokinetic compound. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment'of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(332) The present invention relates to a ;iovel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a macrophage colony stimulating
factor, as well as methods for protecting and administering a macrophage colony
stimulating factor. This novel compound, referred to as a CARRIERWAVE™
Molecular Analogue (CMA), has the benefit of taking a known effective pharmaceutical
agent that is both well studied and occupies a known segment of the pharmaceutical
market, and combining it with a carrier compound that enhances the usefulness of the
pharmaceutical agent without compromising its pharmaceutical effectiveness.

(333) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pagoclone, as well as methods for
protecting and administering pagoclone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
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usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(334) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to palivizumab, as well as methods
for protecting and administering palivizumab. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(335) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pamidronate, as well as methods
for protecting and administering pamidronate. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(336) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to paricalcitrol, as well as methods for
protecting and administering paricalcitrol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(337) 'The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to paroxetine, as well as methods For
protecting and administering paroxetine. This novel compound, referred to as a
CARRIERWAVETM_ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
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the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(338) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pemetrexed, as well as methods for
protecting and administering pemetrexed. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(339) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pemoliné, as well as methods for
protecting and administering pemoline. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. '

(340) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to penicillin V, as well as methods for
protecting and administering penicillin V. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(341) The present invention relates to a novel pharrnaceutical compound that comprises
a polypeptide that is preferably covalently attached to pentosan polysulfate, as well as
methods for protecting and administering pentosan polysulfate. This novel compound,

referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of

25



15

20

25

30

WO 03/020200 PCT/US01/43117

taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(342) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently atrached to pentoxifylline, as well as methods
for protecting and administering pentoxifylline. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(343) The present invention relates to a novel pharmaceutical‘ cdmpound that comprises
a polypeptide that is preferably covalently attached to pergolide, as well as methods for
protecting and administering pergolide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. '

(344) The present invention relates to a novel pharmaceutical compound that comprises
a polypeétide that is preferably covalently attached to an orally active carbohydrate, as
well as methods for protecting and administering an orally active carbohydrate. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has

the benefit of taking a known effective pharmaceutical agent that is both well studied and

- occupies a known segment of the pharmaceutical market, and combining it with a carrier

compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(345) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to phenobarbital, as well as methods

for protecting and administering phenobarbital. This novel compound, referred to as a
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(346) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to phenytoin, as well as methods for
protecting and administering phenytoin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. |

(347) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pioglitazone, as well as methods
for protecting and administering pioglitazone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(348) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to piperacillin, as well as methods for
protecting and administering piperacillin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(349) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to pleconaril, as well as methods for
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protecting and administering pleconaril. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(350) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to poloxamer 188, as well as methods
for protecting and administering poloxamer 188. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(351) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to posaconazole, as well as methods
for protecting and administering posaconazole. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(352) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to an insulin analogue, as well as
methods for protecting and administering an insulin analogue. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its

pharmaceutical effectiveness.
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(353) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pramipexole, as well as methods
for protecting and administering pramipexole. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances th~
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(354) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pravastatin, as well as methods for
protecting and administering pravastatin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical -
effectiveness.

(355) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to prednisone, as well as methods for
protecting and administering prednisone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(356) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pregabalin, as well as methods for
protecting and administering pregabalin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
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usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(357) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to primidone, as well as methods for
protecting and administering primidone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. '

(358) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to prinomastat, as well as methods for
protecting and administering prinomastat. This novel compouhd, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. .

(359) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to prochlorperazine maleate, as well
as methods for protecting and administering prochlorperazine maleate. This novel
compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the
benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(360) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attacﬁed to promethazine, as well as methods
for protecting and administering promethazine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
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the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(361) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a cholecystokinin antagonist, as
well as methods for protecting and administering a cholecystokinin antagonist. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(362) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to propoxyphene, as well as to
propoxyphene alone, as well as methods for protecting and administering propoxyphene.
This novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA),
has the benefit of taking a known efféctive pharmaceutical agent that is both well studied
and occupies a known segment of the pharmaceutical market, and combining it with a
carrier compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(363) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to propranolol, as well as methods for
protecting and administering propranolol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the

. usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
(364) The present invention relates to a novel pharmaceutical compound that comprises -
a polypeptide that is preferably covalently attached to prourokinase, as well as methods
for protecting and administering prourokinase. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(365) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to quetiapine fumarate, as well as
methods for protecting and administering quetiapine fumarate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(366) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to quinapril, as well as methods for
protecting and administering quinapril. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both weﬂ studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(367) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to rabeprazole, as well as methods for
protecting and administering rabeprazole. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

- effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(368) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to raloxifene, as well as methods for

protecting and administering raloxifene. This novel compound, referred to as a
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(369) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ramipril, as well as methods for
protecting and administering ramipril. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. |

(370) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ranitidine, as well as methods for
protecting and administering ranitidine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. ‘

(371) The present invention relates to a novel phérmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ranolazine, as well as methods for
protecting and administering ranolazine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(372) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to relaxin, as well as methods for
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protecting and administering relaxin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. ,
(373) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to remacemide, as well as methods
for protecting and administering remacemide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well étudied fnd occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(374) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to repaglinide, as well as methods for
protecting and administering repaglinide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(375)  The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to repinotan, as well as methods for
protecting and administering repinotan. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (‘CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
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(376) 'The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ribavirin, as well as methods for
protecting and administering ribavirin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(377) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to riluzole, as well as methods for
protecting and administering riluzole. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical ag;ent that is both well studied and océupies a known segment of
the pharmaceutical market, and combining it with a carﬁer compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(378) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to rimantadine, as well as methods for
protecting and administering rimantadine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(379) 'The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to risperidone, as well as methods for
protecting and administering risperidone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the

35



10

15

20

25

30

WO 03/020200 PCT/US01/43117

usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(380) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ritonavir, as well as methods for
protecting and administering ritonavir. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(381) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to rizatriptan benzoate, as well as
methods for protecting and administering rizatriptan benzoate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceuticai market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(382) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to rocuronium, as well as methods for
protecting and administering rocuronium. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the

usefulness of the pharmaceutical agent without compromising its pharmaceutical

. effectiveness.

(383) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to rofecoxib, as well as methods for
protecting and administering rofecoxib. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
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the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(384) The present invention relates to a novel pharmaceutical compournd that comprises
a polypeptide that is preferably covalently attached to ropinirole, as well as methods for
protecting and administering ropinirole. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the

usefulness of the pharmaceutical agent without compromising its pharmaceutical

.effectiveness.

(385) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to rosiglitaione maleate, as well as
methods for protecting and administering rosiglitazone maleate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(386) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to goserelin‘, as well as methods for
protecting and administering goserelin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhancés the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(387) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to rubitecan, as well as methods for
protecting and administering rubitecan. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(388) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sagramostim, as well as methods
for protecting and administering sagramostim. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(389) The present invention relates to a novel pharmaceuticalh compound that comprises
a polypeptide that is preferably covalently attached to saquinavir, as well as methods for
protecting and administering saquinavir. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(390) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to docetaxel, as well as methods for
protecting and administering docetaxel. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(391) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to satraplatin, as well as methods for

protecting and administering satraplatin. This novel compound, referred to as a
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(392) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to selegiline, as well as methods for
protecting and administering selegiline. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it wit‘h» a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. |

(393) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sertraline, as well as methods for
protecting and administering sertraline. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(394) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sevelamer, as well as methods for
protecting and administering sevelamer. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(395) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to sevirumab, as well as methods for
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protecting and administering sevirumab. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(396) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sibutramine, as well as methods for
protecting and administering sibutramine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(397) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sildenafil citrate, as well as
methods for protecting and administering sildenafil citrate. This novel compound,
referred to as a CARRIERWAV.ETM Moiecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical age'nt without compromising its
pharmaceutical effectiveness.

(398) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to simvastatin, as well as methods for
protecting and administering simvastatin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
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(399) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sinapultide, as well as methods for
protecting and administering sinapultide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(400) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sitafloxacin, as well as methods for
protecting and administering sitafloxacin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and océupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(401) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to polystyrene sulfonate, as well as
methods for protecting and administering polystyrene sulfonate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(402) The present invention relates to a novel pharmaceutical compound that comprises

- a polypeptide that is preferably covalently attached to sotalol, as well as methods for

protecting and administering sotalol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
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usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(403) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sparfosic acid, as well as methods
for protecting and administering sparfosic acid. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(404) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to spironolactone, as well as methods
for protecting and administering spironolactone. This novel cémpound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(405) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to stavudine, as well as methods for
protecting and administering stavudine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(406) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sucralfate, as well as methods for
protecting and administering sucralfate. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
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the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(407) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to sumatriptan, as well as methods for
protecting and administering sumatriptan. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(408) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tabimorélin, as well as methods for
protecting and administering tabimorelin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(409) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to Tamoxifen, as well as methods for
protecting and administering Tamoxifen. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(410) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tamsulosin, as well as methods for
protecting and administering tamsulosin. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(411) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to temazepam, as well as methods for
protecting and administering temazepam. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(412) The present invention relates to a novel pharmaceutical' compound that comprises
a polypeptide that is preferably covalently attached to tenofovir disoproxil, as well as
methods for protecting and administering tenofovir disoproxil. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
phaqnaceutical effectiveness.

(413) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tepoxalin, as well as methods for
protecting and administering tepoxalin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefufness of the pharmaceutical agent without compromising its pharmaceutical |
effectiveness.

(414) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to terazosin, as well as methods for

protecting and administering terazosin. This novel compound, referred to as a

44



10

15

20

25

30

WO 03/020200 PCT/US01/43117

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(415) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to terbinafine, as well as methods for
protecting and administering terbinafine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. .

(416) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to terbutaline sulfate, as well as
methods for protecting and administering terbutaline sulfate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical'agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(417) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to teriparatide, as well as methods for
protecting and administering teriparatide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(418) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to tetracycline, as well as methods for
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protecting and administering tetracycline. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(419) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to thalidomide, as well as methods for
protecting and administering thalidomide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(420) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covaléntly attached to theophylline, as well as methods
for protecting and administering theophylline. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharrpaceutical
effectiveness.

(421) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to thiotepa, as well as methods for

protecting and administering thiotepa. This novel compound, referred to as a

- CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
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(422) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to thrombopoetin, as well as methods
for protecting and administering thrombopoetin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(423) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tiagabine, as well as methods for
protecting and administering tiagabine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and océupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. A

(424) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ticlopidine, as well as methods for
protecting and administering ticlopidine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the

- usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.

(425) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tifacogin, as well as methods for
protecting and administering tifacogin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
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usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(426) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tirapazamine, as well as methods
for protecting and administering tirapazamine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(427) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tirofiban, as well as methods for
protecting and administering tirofiban. This novel compound; referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(428) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tizanidine, as well as methods for
protecting and administering tizanidine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(429) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tobramycin sulfate, as well as
methods for protecting and administering tobramycin sulfate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of

taking a known effective pharmaceutical agent that is both well studied and occupies a
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known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(430) The present invention relates to a novel pharrnaceutical compound that comprises
a polypeptide that is preferably covalently attached to tolterodine, as well as methods for
protecting and administering tolterodine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. ‘

(431) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tomoxctine, as well as methods for
protecting and administering tomoxetine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(432) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to topiramate, as well as methods for
protecting and administering topiramate. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(433) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to topotecan, as well as methods for
protecting and adnﬁpistering topotecan. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(434) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to toresemide, as well as methods for
protecting and administering toresemide. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(435) The present invention relates to a novel pharmaceuticalﬁ compound that comprises
a polypeptide that is preferably covalently attached to TPA ANALOGUE, as well as
methods for protecting and administering TPA ANALOGUE. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(436) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to tramadol, as well as methods for
protecting and administering tramadol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(437) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to trandolapril, as well as methods for

protecting and administering trandolapril. This novel compound, referred to as a
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(438) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to trastuzumab, as well as methods
for protecting and administering trastuzumab. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. |

(439) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to trazadone, as well as methods for
protecting and administering trazadone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness

(440) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to triamterene, as well as methods for
protecting and administering triamterene. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

- effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.

(441) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to troglitazone, as well as methods for
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protecting and administering troglitazone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(442) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is.preferably covalently attached to trovafloxacin mesylate, as well as
methods for protecting and administering trovafloxacin mesylate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent withdut compromising its
pharmaceutical effectiveness.

(443) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to urokinase, as well as methods for

protecting and administering urokinase. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(444) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ursodiol, as well as methods for
protecting and administering ursodiol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharméc¢utical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
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(445) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to valacyclovir, as well as methods
for protecting and administering valacyclovir. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(446) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to valdecoxib, as well as methods for
protecting and administering valdecoxib. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and océupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical égent without compromising its pharmaceutical
effectiveness.

(447) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably coizalently attached to valproic acid, as well as methods
for protecting and administering valproic acid. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(448) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to valsartan and hydrochlorothiazide
(or valsartan alone), as well as metflods for protecting and administering valsartan and
hydrochlorothiazide. This novel compound, referred to as a CARRIERWAVE™
Molecular Analogue (CMA), has the benefit of taking a known effective pharmaceutical

agent that is both well studied and occupies a known segment of the pharmaceutical
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market, and combining it with a carrier compound that enhances the usefulness of the
pharmaceutical agent without compromising its pharmaceutical effectiveness.

(449) The present invention relates to a novel pharmaceutical corﬁpound that comprises
a polypeptide that is preferably covalently attached to valspodar, as well as methods for
protecting and administering valspodar. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(450) The present invention relates to a novel bharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to vancomycin, as well as methods

for protecting and administering vancomycin. This novel corﬁpound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(451) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to vecuronium, as well as methods for
protecting and administering vecuronium. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(452) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to venlafaxine, as well as methods for
protecting and administering venlafaxine. This novel compound, referred to as a
CARRIERWAVET“'.1 Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
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the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(453) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to verapamil, as'well as methods for
protecting and administering verapamil. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(454) - The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to vinorelbine tartrate, as well as
methods for protecting and administering vinorelbine tartrate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharﬁlaceutical agent without compromising its
pharmaceutical effectiveness.

(455) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to vitamin B12, as well as methods
for protecting and administering vitamin B12. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(456) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to vitamin C, as well as methods for
protecting and administering vitamin C. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(457) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to voriconazole, as well as methods
for protecting and administering voriconazole. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(458) The present invention relates to a novel pharmaceuticai compound that comprises
a polypeptide that is preferably covalently attached to warfarin, as well as methods for
protecting and administering warfarin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analbgue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. )
(459) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to xaliproden, as well as methods for
protecting and administering xaliproden. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of

. the pharmaceutical market, and combining it with a carrier compound that enhances the

usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(460) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to zafirlukast, as well as methods for
protecting and administering zafirlukast. This novel compound, referred to as a

»
k
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances thé
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(461) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to zaleplon, as well as methods for
protecting and administering zaleplon. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. |

(462) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to zenarestat, as well as methods for
protecting and administering zenarestat. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

- effective pharmaceutical agent that is both well studied and occupies a known segment of

the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(463) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to zidovudine, as well as methods for
protecting and administering zidovudine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier cornpound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(464) The present invention relates to a novel pharmaceutical compound that comprises

a polypeptide that is preferably covalently attached to zolmitriptan, as well as methods
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for protecting and administering zolmitriptan. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(465) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to zolpidem, as well as methods for
protecting and administering zolpidem. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of

~ the pharmaceutical market, and combining it with a carrier compound that enhances the

usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(466) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to bleomycin, as well as methods for
pro.tecting and administering bleomycin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(467) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to phytoseterol, as well as methods
for protecting and administering phytoseterol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.

58



10

15

20

25

30

WO 03/020200 PCT/US01/43117

(468) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to paclitaxel, as well as methods for
protecting and administering paclitaxel. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(469) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to fluticasone, as well as methods for
protecting and administering fluticasone. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and océupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(470) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to flurouracil, as well as methods for
protecting and administering flurouracil. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMAJ}, has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(471) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to pseudoephedrine, as well as
methods for protecting and administering pseudoephedrine. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a

known segment of the pharmaceutical market, and combining it with a carrier compound
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that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness..

(472) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a lipoxygenase inhibitor, as well as
methods for protecting and administering a lipoxygenase inhibitor. This novel
compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the
benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness. '

(473) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a composite vascular protectant , as
well as methods for protecting and administering a composite {/ascular protectant . This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical 'agent without
compromising its pharmaceutical effectiveness.

(474) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to an oral neuraminidase inhibitor, as
well as methods for protecting and administering an oral neuraminidase inhibitor. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound.that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(475) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to the soluble chimeric protein
CTLAAIg, as well as methods for protecting and administering the soluble chimeric
protein CTLA4Ig. This novel compound, referred to as a CARRIERWAVE™
Molecular Analogue (CMA), has the benefit of taking a known effective pharmaceutical
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agent that is both well studied and occupies a known segment of the pharmaceutical
market, and combining it with a carrier compound that enhances the usefulness of the
pharmaceutical agent without compromising its pharmaceutical effectiveness.

(476) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a selective endothelin A receptor
antagonist, as well as methods for protecting and administering a selective endothelin A
receptor antagonist. This novel compound, referred to as a CARRIERWAVE™
Molecular Analogue (CMA), has the benefit of taking a known effective pharmaceutical
agent that is both well studied and occupies a known segment of the pharmaceutical
market, and combining it with a carrier compound that enhances the usefulness of the
pharmaceutical agent without compromising its pharmaceutical effectiveness.

(477) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a potassium channel modulator, as
well as methods for protecting and administering a potassium channel modulator. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the useflglness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(478) The pfesent invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a bactericidal/permeability
increasing protein derivative, as well as methods for protecting and administering a
bactericidal/permeability increasing protein derivative. This novel compound, referred
to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a

known effective pharmaceutical agent that is both well studied and occupies a known

- segment of the pharmaceutical market, and combining it with a carrier compound that

enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(479). The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to humanized monoclonal antibody,

hu 1124, directed against CD11a, as well as methods for protecting and administering
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humanized monoclonal antibody, hu 1124, directed against CD11a. This novel
compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the
benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(480) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is- preferably covalently attached to a lipid lowering agent, as well as
methods for protecting and administering a lipid lowering agent. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent withdut compromising its
pharmaceutical effectiveness.

(481) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to propofol, as well as methods for
protecting and administering propofol. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(482) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a Cholesterol/Triglyceride
Reducer, as \&ell as methods for protecting and administering a Cholesterol/Triglyceride
Reducer. This novel compound, referred to as a CARRIERWAVE™ Molecular
Analogue (CMA), has the benefit of taking a known effective pharmaceutical agent that
is both well studied and occupies a known segment of the pharmaceutical market, and
combining it with a carrier compound that enhances the usefulness of the pharmaceutical

agent without compromising its pharmaceutical effectiveness.
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(483) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to a recombinant hepatitis B vaccine,
as well as methods for protecting and administering a recombinant hepatitis B vaccine.
This novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA),
has the benefit of taking a known effective pharmaceutical agent that is both well studied
and occupies a known segment of the pharmaceutical market, and combining it with a
carrier compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(484) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to an angiotensin II antagonist, as
well as methods for protecting and administering an angiotensin II antagonist. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(485) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to an immunosuppressant protein, as
well as methods for protecting and administering an immunosuppressant protein. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(486) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to the components of a daily
multiv.itamin, as well as methods for protecting and administering daily multivitamin.
This novel coinpound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA),
has the benefit of taking a known effective pharmaceutical agent that is both well studied

and occupies a known segment of the pharmaceutical market, and combining it with a
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carrier compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(487) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to erythromycin and sulfx, as well as
methods for protecting and administering erythromycin and sulfx. This novel
compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the
benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(488) The present invention relates to a novel bharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to ethinyl estradiol and dogestrel, as
well as methods for protecting and administering ethinyl estraciiol and dogestrel. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(489) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to lithium carbonate, as well as
methods for protecting and administering lithium carbonate. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(490) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to LYM 1, as well as methods for
protecting and administering LYM 1. This novel compound, referred to as a
CARRIERWAVE‘"?’l Molecular Analogue (CMA), has the benefit of taking a known

effective pharmaceutical agent that is both well studied and occupies a known segment of
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the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(491) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to methylprednisolone, as well as
methods for protecting and administering methylprednisolone. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharmaceutical agent without compromising its
pharmaceutical effectiveness.

(492) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to rotavirus vaccine, as well as
methods for protecting and administering rotavirus vaccine. This novel compound,
referred to as a CARRIERWAVE™ Molecular Analogue (CMA); has the benefit of
taking a known effective pharmaceutical agent that is both well studied and occupies a
known segment of the pharmaceutical market, and combining it with a carrier compound
that enhances the usefulness of the pharrhaceutical agent without compromising its
pharmaceutiéal effectiveness.

(493) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to saquinavir, as well as methods for
protecting and administering saquinavir. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(494) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to arginine, as well as methods for
protecting and administering arginine. This novel compound, referred to as a

CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
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effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(495) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to heparin, as well as methods for
protecting and administering heparin. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(496) The present invention relates to a novel pharmaceuticai compound that comprises
a polypeptide that is preferably covalently attached to thymosin alpha, as well as methods
for protecting and administering thymosin alpha. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of thé pharmaceutical agent without compromising its pharmaceutical
effectiveness.

(497) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to montelukast and fexofenadine, as
well as methods for protecting and administering montelukast and fexofenadine. This
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and

. occupies a known segment of the pharmaceutical market, and combining it with a carrier

compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness.

(498) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to iodothyronine, as well as methods

for protecting and administering iodothyronine. This novel compound, referred to as a
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CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical
effectiveness. .

(499) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to iodothyronine and thyroxine, as
well as methods for protecting and administering iodothyronine and thyroxine. This .
novel compound, referred to as a CARRIERWAVE™ Molecular Analogue (CMA), has
the benefit of taking a known effective pharmaceutical agent that is both well studied and
occupies a known segment of the pharmaceutical market, and combining it with a carrier
compound that enhances the usefulness of the pharmaceutical agent without
compromising its pharmaceutical effectiveness. |

(500) The present invention relates to a novel pharmaceutical compound that comprises
a polypeptide that is preferably covalently attached to codeine, as well as methods for
protecting and administering codeine. This novel compound, referred to as a
CARRIERWAVE™ Molecular Analogue (CMA), has the benefit of taking a known
effective pharmaceutical agent that is both well studied and occupies a known segment of
the pharmaceutical market, and combining it with a carrier compound that enhances the
usefulness of the pharmaceutical agent without compromising its pharmaceutical

effectiveness.
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BACKGROUND OF THE INVENTION

(251) Leuprolide acetate is a known pharmaceutical agent that is used in the

treatment of cancer and endometriosis. Its chemical name is 6-D-leucine-9-(N-ethyl-L-
prolinamide)-10-deglycinamide luteinizing hormone-releasing factor (swine). Its

structure is:

0]
W,
@]

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stabil\ity
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to. particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme

68



10

15

20

25

30

WO 03/020200 PCT/US01/43117

degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
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This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorborates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digésted almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns, ‘

(252) Levocarnitine is a known pharmaceutical agent that is used in the
treatment of cardiovascular disease and septic shock. Its chemical name is (R)-3-

carboxy-2-hydroxy-N,N ,N-trimethyl-1-propanaminium hydroxide. Its structure is:

—N c1

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.

70



10

15

20

25

30

WO 03/020200 PCT/US01/43117

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using pfotenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active .
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples.of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogén mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(253) Levocetirizine is a known pharmaceutical agent that is used in the
treatment of rhinitis. Its chemical name is [2-[4-[(R)-(4-chlorophenyl)phenylmethyl]-1-

piperazinyl]ethoxy]acetic acid. Its structure is:

CJ
°§1/\/\/O O c1

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. . Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu; powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,

liposomes or polysaccharides have been effective in abating enzyme degradation of the
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active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can:
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In.addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
ac_tive agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral '
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide

spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
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attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns. |

(254) Levofloxacin is a known pharmaceutical agent that is used in the treatment
of bacterial infection. Its chemical name is (5)-9-fluoro-2,3-dihydro-3-methyl-10-(4-
methyl-1-piperazinyl)-7-oxo-7H -pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid.

Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability

of the original compound; alteration of the release profile of an orally administered
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product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient ‘compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microenéapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the .
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,

copolymers of lactic acid and glutaric acid are used to provide timed release of human

. growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties

to active agent substances. Unfortunately, these technologies suffer from several

76



10

15

20

25

30

WO 03/020200 PCT/US01/43117

shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivéry system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its fargeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable

diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
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or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture con‘tent which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(255) Levothyroxine is a known pharmaceutical agent that is used in the

treatment of hypothyroidism. Its structure is:
|

KO
ONa

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compdund; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effe;:tive delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and pérhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
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cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formu]ations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous

pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
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gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high

_ moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(256) Lintuzumab is a known pharmaceutical agent that is used in the treatment
of cancer. Its chemical name is immunoglobulin G1 (human-mouse monoclonal
HuM195.gamma.l-chain anti-human antigen CD 33), disulfide with human }nonoclonal
HuM195 kappa.-chain, dimer.

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
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compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorpérating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the

microencapsulating matrix, which may not be quantitative and may complicate dosage
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reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injeétable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat .large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high
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moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(257) Lisinopril is a known pharmaceutical agent that is used in the treatment of
hypertension, heart failure, myocardial infarction, retinopathy, diabetes and kidney
disease. Its chemical name is (S)-1-[N2-(1-carboxy-3-phenylpropyl)-L-lysyl]-L-prolin.

Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
syétems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of

cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
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resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral

administration. Examples of timed and targeted release of injectable or subcutaneous

84



10

15

20

25

WO 03/020200 PCT/US01/43117

pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR ‘
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(258) Lisinopril and hydrochlorothiazide are used together in the treatment of
hypertension. Lisonopril’s chemical name is (S)-1-[N2-(1-carboxy-3-phenylpropyl)-L-

lysyl]-L-prolin. Its structure is:
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The structure of hydrochlorothiazide is

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate targei. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and

aspartic acid enables a sustained release of the active agent. As another example,
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copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormene. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery éystem rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed asa colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology

combines the advantages of covalent drug attachment with liposome formation where the
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active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
tﬁe colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(259) The carbapenem antibiotic of the present invention is a known
pharmaceutical agent that is used in the treatment of bacterial infection. Its chemical
name is [4R-[3(R*),4alpha,5beta,6beta(R*)]]-6-(1-hydroxyethyl)-4-methyl-7-ox0-3-[(5-
oxo-3-pyrrolidinyl)thio]-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid (2,2-dimethyl-

1-oxopropoxy)methyl ester. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using p.rotenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the:
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designéd as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle

_ size of the active agent delivery system. Variable molecular weights have unpredictable

diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in .
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(260) Loperamide is a known pharmaceutical agent that is used in the treatment
of diarrhea and ophthalmic pain. Its chemical name is 4-(4-chlorophenyi)-4-hydroxy-
N,N-dimethyl-alpha,alpha-diphenyl-1-piperidinebutanamide. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor. '

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could imprové patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of

cellular membranes. Microencapsulating active agents using protenoid microspheres,

liposomes or polysaccharides have been effective in abating enzyme degradation of the
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active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. quthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide

spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
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attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(261) Loracarbef is a known pharmaceutical agent that is used in the treatment
of bacterial infection. Its chemical name is 7-[(aminophenylacetyl)amino]-3-chloro-8-

oxo-1-azabicyclo-[4,2,0]oct-2- ene-2-carboxylic acid. Its structure is:

Q/)N/ Cl

077" o

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability

of the original compound; alteration of the release profile of an orally administered
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product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical -
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzyrﬁes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been éffective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties

to active agent substances. Unfortunately, these technologies suffer from several
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shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
phaﬁnaceuticals include: linking of norethindrone, via a hydroxypropy! spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the

active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide

~ linker. Thus, there has been no drug delivery system, heretofore reported, that

incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable

diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
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or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(262) Loratidine is a known pharmaceutical agent that is used in the treatment of
allergy and rhinitis. Its chemical name is ethyl 4-(8-chloro-5,6-dihydro-11H- '
benzo[5,6]cyclohepta[1,2-b]pyridin-11-ylidene- 1-piperidinecarboxylate. Its structure is:

O
T

N
~
c1 ~

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The imf)onance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even

reduce the number of dosages required which could improve patient compliance.
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Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffqr from several
shortcomfngs. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically

require the use of spacer groups between the amino acid pendant group and the active
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agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(263) Lorazepam is a known pharmaceutical agent that is used in the treatment

of bacterial infection. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

“ Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active Nagent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,

liposomes or polysaccharides have been effective in abating enzyme degradation of the
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active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified

.amino acids or thermally condensed amino acids. Slow release rendering additives can

also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsuléted drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically

require the use of spacer groups between the amino acid pendant group and the active

. agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes

in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide

spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
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attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to ireat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that ‘
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(264) Losartan is a known pharmaceutical agent that is used in the treatment of
hypertension. Its chemical name is 2-butyl-4-chloro-1-[[2'-(1H-tetrazol-5-y1)[1,1'-
biphenyl]-4-ylJmethyl] - 1H-imidazole-5-methanol. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; térgeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
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compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor. ‘

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under considefation. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to cc;ntrol the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the

microencapsulating matrix, which may not be quantitative and may complicate dosage
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reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drﬁg delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injéctable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
iinker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particie
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high
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moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(265) Losartan and hydrochlorothiazide are used together in the treatment of
hypertension. Losartan’s chemical name is 2-butyl-4-chloro-1-[[2'-(1H-tetrazol-5-
yD[1,1'-biphenyl]-4-yl]methyl] -1H-imidazole-5-methanol. Its structure is:

The chemical structure of hydrochlorothiazide is:
0o 0

o \\S/ P 0 \\S ’

' \N

X

The novel pharmaceutical compound of the present invention is useful in

N

accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even

reduce the number of dosages required which could improve patient compliance.
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Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene giycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the

active agent. For example, formulating diazepam with a copolymer of glutamic acid and

_ aspartic acid enables a sustained release of the active agent. As another example,

copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent

in bursts with little active agent available for sustained release. Furthermore, in some

. technologies, control of the degradation process required for active agent release is

unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically

require the use of spacer groups between the amino acid pendant group and the active
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agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropy! spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intéstines is limited
to less than 5 microns.

(266) Lovasfatin is a known pharmaceutical agent that is used in the treatment of
hyperlipidemia and cancer. Its chemical name is (S)-2-methylbutyric acid, 8-ester with
(4R,6R)-6-[2-[(1S,25,6R,8S,8aR)-1,2,6,7,8,8a-hexahydro-8-hydroxy-2,6-dimethyl-1-
naphthyl]ethyl]tetrahydro-4-hydroxy-2H-pyran-2-one. lts structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the

stomach.
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Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporétion of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as éuch, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals inc}ude: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a pepfide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where

the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
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released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology -
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictéble
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR |
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(267) Marimastat is a known pharmaceutical agent that is used in the treatment
of cancer. Its chemical name is (2S,3R)-N4-[(1R)-2,2-dimethyl-1-
[(methylamino)carbonyl]propyl]-N1,,2-dihydroxy-3-(2-methylpropyl)butanediamide. Its

structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase

markedly if an active agent is administered orally in lieu of an injection or another

~ invasive technique. Increasing the stability of the active agent, such as prolonging shelf

life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using pi'otenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active .
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration. '

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(268) Mecasermin is a known pharmaceutical agent that is used in the treatment
of hormone disorders, amyotrophic lateral sclerosis, neuropathy, kidney disease and
osteoarthritis. Its chemical name is insulin-like growth factor I (human). -

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the

active agent. For example, formulating diazepam with a copolymer of glutamic acid and
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aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs 'rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, méy release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to coﬁtrol the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent.. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group. .
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders

and was not intended to be absorbed into the bloodstream. Yet another technology
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combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR

application, but absorption through the brush-border membrane of the intestines is limited

~ to less than 5 microns.

(269) Medroxyprogesterone acetate is used orally to reduce the incidence of
endometrial hyperplasia and the attendant risk of endometrial carcinoma in

postmenopausal women receiving estrogen replacement therapy. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
éompound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.

114



10

15

20

25

30

WO 03/020200 PCT/US01/43117

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example, .
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of linjectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogén mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide_: pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR

116



10

15

WO 03/020200 PCT/US01/43117

application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.
(270) Mefloquine is a known pharmaceutical agent that is used in the treatment

and prevention of malaria. Its structure is:

CF4
N _CFs

HC —OH

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision fér an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another

invasive technique. Increasing the stability of the active agent, such as prolonging shelf
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life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach. '

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the

active agent and, as such, is difficult to control the rate of release.
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In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically.
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropy! spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group:
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(271) Megestrol acetate is used in the palliative management of recurrent,
inoperable, or metastatic endometrial carcinoma or breast cancer. The drug is also used as

an adjunct to surgery or radiation. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The ﬁovel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor. .

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly

acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of

. cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
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degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems alse provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modiﬁgd
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

121



10

15

20

25

WO 03/020200 PCT/US01/43117

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digésted almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(272) The adenosine Al receptor antagonist of the present invention is a known
pharmaceutical agent that is used in the treatment of hypertension and heart failure. Its
chemical name is 3,7-dihydro-8-(3-oxatricyclo[3.2.1.0 2,4]oct-6-yl)-1,3-dipropyl-1H-

purine-2,6-dione. Its structure is:
0 H
\/\N/Uj:;] 5
L0~V
0 NN N

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered

product; enhanced digestion or absorption,; targeted delivery to particular tissue/cell type;
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and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme

degradation. Enteric coatings have been used as a protector of pharmaceuticals in the

stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several

shortcomings. Incorporation of the active agent is often dependent on diffusion into the
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microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble

microspheres swell by an infinite degree and, unfortunately, may release the active agent

_ in bursts with little active agent available for sustained release. Furthermore, in some

technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the Bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly

or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
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the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(273) Mercaptopurine is a known pharmaceutical agent that is used in the

treatment of leukemia Its structure is:

S
H
N

HN N
L 2
NI

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of

cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
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resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral

administration. Examples of timed and targeted release of injectable or subcutaneous
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pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(274) Meropenem is a known pharmaceutical agent that is used in the treatment
of bacterial infection. Its chemical name is (4R,5S,6S)-3-[[(3S,5S)-5-
[(dimethylamino)carbonyl]-3-pyrrolidinyl]thio]-6-[( LR)-1 -hydroxyethyl)-4-methyl-7-

0x0-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the

stomach.
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Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid-and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or therrnally‘ condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water(t’solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent reiease is
unreliable. For example, an enterically coated active agent depends on pH to release the -
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached.. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitfogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached difectly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where

the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
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released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns. ‘

(275) Mesalamine is a known pharmaceutical agent that is used in the treatment
of inflammatory bowel disease. Its chemical name is 5-amino-2-hydroxybenzoic acid.
Its structure is: -

o 0
Ny

N

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability

of the original compound; alteration of the release profile of an orally administered

* product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical

compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a

biologically active agent (active agent) to the appropriate target. The importance of these
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systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of phannaceutiéals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-rélease properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent

in bursts with little active agent available for sustained release. Furthermore, in some
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technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited

t¢: less than 5 microns.
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(276) Mesna is used prophylactically as a uroprotective agent to decrease the

incidence of hemorrhagic cystitis in patients receiving ifosfamide. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and act'ive agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,

copolymers of lactic acid and glutaric acid are used to provide timed release of human
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growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent Substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted releas¢ of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, 'to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic énzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the

active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
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linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(277) Metaxalone is a known pharmaceutical agent that is used in the treatment

of skeletal muscular spasm. Its structure is:

CH,

OCH,

0\190

CHy | NH

The novel pharmaceutical compound of the present invention is useful in
accomplishing c;ne or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical

compound may contain one or more of the following: another active pharmaceutical

~ agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase

markedly if an active agent is administered orally in lieu of an injection or another
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invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may cqmélicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the

active agent and, as such, is difficult to control the rate of release.
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In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administrati.on.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymés. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(278) Metformin is a known pharmaceutical agent that is used in the treatment
of diabetes. Its chemical name is N,N-dimethylimidodicarbonimidic diamide. Its

structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound,; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,

copolymers of lactic acid and glutaric acid are used to provide timed release of human
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growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent.. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the

active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
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linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-iinked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(279) The oral nonsteroidal antiestrogen compound of the present invention is a
known pharmaceutical agent that is used in the treatment of cancer. Its chemical name is
2,2-dimethylpropanoic acid (S)-4-[7-(2,2-dimethyl-1-oxopropoxy)-4-methyl-2-[4-[2-(1-
piperidinyl)ethoxy]phenyl]-2H-l-beniopyran-?,-yl]phenyl ester. Its structure is:

Ry i O
°/J%

The novel pharmaceutical compound of the present invention is-useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered

product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

- and provision for an oral dosage form when none exists. The novel pharmaceutical

compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these

systems becomes magnified when patient compliance and active agent stability are taken
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under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the nurﬂber of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of ‘pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutaimic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer frorri several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some

technologies, control of the degradation process required for active agent release is
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unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutaﬁﬁne. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited

to less than 5 microns.
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(280) Methylphenidate is a known pharmaceutical agent that is used in the

treatment of attention deficit disorder. Its structure is:

0. COCH,

H
N

The novel pharmaceutical compound of the preseht invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stbmach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the

stomach.
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Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid-and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the -
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for‘ oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where

the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
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released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the;advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivéry into the bloodsiream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns. |

(281) Methylprednisolone and its derivatives are used principally as anti-
inflammatory or immunosuppressant agents. Because methylprednisolone has only
minimal mineralocorticoid properties, the drug is inadequate alone for the management of
adrenocortical insufficiency. If methylprednisolone is used in the treatment of this

condition, concomitant therapy with a mineralocorticoid is also required. Its structure is:

O

Hg

H,C H
The novel pharmaceutical compound of the present invention is useful in

accomplishing one or more of the following goals: enhancement of the chemical stability
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of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve pétient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can

also be intermixed with a large array of active agents in tablet formulations.
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Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active.
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethason.e has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group

with its targeted delivery into the bloodstream via oral administration.
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It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(282) The antifungal agent of the present invention is a known pharmaceutical
agent that is used in the treatment of fungal infections. Its chemical name is 4,5-
dihydroxy-N2-[4-[5-[4-(pentyloxy)phenyl]—3-isoxazolyl]benzoyl]omithylthreonyl-4-
hydroxyprolyl—4-hydroxy-4-[4-hydroxy—3-(sulfooxy)phenyl]thieonyl-3—
hydroxyglutaminyl-3-hydroxy-4-methylproline cyclic (6- 1)-peptide monosodium salt.

Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to ;;axticular tissue/cell type;.
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using pfotenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified

amino acids or thermally condensed amino acids. Slow release rendering additives can

“also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubii:ty of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent

in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gafnma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle

 size of the active agent delivery system. Variable molecular weights have unpredictable

diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in .
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.
(283) Metolazone is a known pharmaceutical agent that is used in the treatment

of edema and hypertension. Its structure is:

H
cl N \[/CH3
HoN. N
/7 \‘;
G O

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,

liposomes or polysaccharides have been effective in abating enzyme degradation of the

151



10

15

20

25

30

WO 03/020200 PCT/US01/43117

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also prov'ide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficuit to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide

spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

152



10

15

20

25

30

WO 03/020200 PCT/US01/43117

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients;
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(284) Metoprolol is a known pharmaceutical agent that is used in the treatment
of angina and hypertension. It is disclosed in U.S. Patent Numbers 4957745 and

5001161, incorporated herein by reference. Its structure is:

OH
i :

The novel pharmaceutical compound of the present invention is useful in

accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance. to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the -
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Com?ersely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-dmg conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogén mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no dfug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle

_size of the active agent delivery system. Variable molecular weights have unpredictable

diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(285) The carbapenem antibiotic of the present invention is a known
pharmaceutical agent that is used in the treatment of bacterial infection. Its chemical
name is [4R-[3(3S*,5S*),4alpha,Sbeta,6beta(R*)]]-3-[[5-[[(3-
carboxyphenyl)amino]carbonyl]-3-pyrrolidinyl]thio]-6-(1-hydroxyethyl)-4-methyl-7-

oxo-1-azabicyclo[3.2.0]hept-2-ene-2-carboxylic acid. Its structure is:

N o
7 )
0 . 0~
° w0

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
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cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous

pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
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gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active iﬁgredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, moiecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(286) Metronidazole is used orally in the treatment of symptomatic and

asymptomatic trichomoniasis. Its structure is:

OH

ON~_ '\ CH,j
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified
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amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Uniortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where

the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The

_ released dexamethasone active agent, in turn, was targeted to treat large bowel disorders

and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide

linker. Thus, there has been no drug delivery system, heretofore reported, that
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incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictabie
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in'the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(287) Milrinone lactate is a known pharmaceutical agent that is used in the
treatment of heart failure. Its chemical name is 1,6-dihydro-2;methy1-6-oxo-[3,4'—
bipyridine]-5-carbonitrile. Its structure is:

‘ ~
»

RN
O/ /
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound,; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase -
markedly if an active agent is administered orally in lieu of an injection or another

invasive technique. Increasing the stability of the active agent, such as prolonging shelf

161



10

15

20

25

30

WO 03/020200 PCT/US01/43117

life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systerﬁs also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copol'ymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet fonqulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the

active agent and, as such, is difficult to control the rate of release.
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In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide

spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

-attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration. ‘

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights hé.ve unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or iate, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR

application, but absorption through the brush-border membrane of the intestines is limited

- to less than 5 microns.

(288) Minocycline is a known pharmaceutical agent that is used in the treatment

of bacterial infection. Its chemical name is 4,7-bis(dimethylamino)-1,4,4a,5,52,6,11,12a-
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octahydro-3,10,12,12a tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide. Its structure

1s:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administeréd orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could imf)rove patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the

stomach.
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Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, -as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral

administration. Examples of timed and targeted release of injectable or subcutaneous

_pharmaceuticals include: linking of norethindrone, via a hydroxypropy! spacer, to the

gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where

the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
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released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where t.he
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle .
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(289) Mirtazapine is a known pharmaceutical agent that is used in the treatment
of depression. Its chemical name is 1,2,3,4,10,14b-hexahydro-2-methylpyrazino[2,1-
a]pyrido[2,3-c][2]benzazepine. Its structure is:

N
_>
" N

N

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of

 cellular membranes. Microencapsulating active agents using protenoid microspheres,

liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systerris also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As anc;thgr example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This ﬁrodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slbwly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(290) Misoprostol is a known pharmaceutical agent that is used in the treatment
of gastrointestinal ulcer, allergy and labor induction. Its chemical name is (11alpha,13E)-
(+,-)-11,16-dihydroxy-16-methyl-9-oxoprost-13-en-1-oic acid methyl ester. Its structure

is:

.

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an'orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of

cellular membranes. Microencapsulating active agents using protenoid microspheres,
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liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent '
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as

pendant groups to which active agents can be attached. These technologies typically

_require the use of spacer groups between the amino acid pendant group and the active

agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the

gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
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spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed asa colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethass)ne active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(291) Mitiglinide is a known pharmaceutical agent that is used in the treatment
of diabetes. Its chemical name is [2(S)-cis]-octahydro-gamma-oxo-alpha-

(phenylmethyl)-2H-isoindole-2-butanoic acid. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability

of the original compound; alteration of the release profile of an orally administered
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product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agenti, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is oftén blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties

to active agent substances. Unfortunately, these technologies suffer from several
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shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivefy system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable

diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly

173



10

15

20

WO 03/020200 PCT/US01/43117

or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(292) Mitoxantrone is a known pharmaceutical agent that is used in the
treatment of cancer and multiple sclerosis. Its chemical name is 1,4-dihydroxy-5,8-

bis[[2-[(2-hydroxyethyl)amino]ethyl]amino]-9,10-anthracenedione. Its structure is:

o]

-

N

S
dee

o N
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N

(o]
The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability

of the original compound; alteration of the release profile of an orally administered

| product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase

markedly if an active agent is administered orally in lieu of an injection or another
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invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric'acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations. ‘

Each of tﬁese technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage

reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble

microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the

active agent and, as such, is difficult to control the rate of release.
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In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was desi gned as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to tfeat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(293) Mivacurium is a known pharmaceutical agent that is used as a
neurolomuscular blocker and muscle relaxant. Its chemical name is [R-[R*,R*-(E)]}-

2,2'-[(1,8-dioxo-4-octene-1 ,8-diyl)bis(oxy-3, 1-propanediyl)]bis[ 1 ,2,3,4-tetrahydro-6,7-
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dimethoxy-2-methyl-1-[(3,4,5-trimethoxyphenyl)methyl]-isoquinolinium chloride. Its

structure is:

The novel pharmaceutical compound of the present invention is useful in

accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,

liposomes or polysaccharides have been effective in abating enzyme degradation of the
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active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agénts in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies sﬁffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide

spacer, to the gam,ma'carbamide of polyglutamine. Dexamethasone has been covalently
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attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its tafgeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High moleculaf weight éarriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(294) Modafinil is a known pharmaceutical agent that is used in the treatment of
neurologic depression. Its chemical name is 2-[(diphenylmethyl)sulfinyl]acetamide. Its

structure is:

S
»

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
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compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages requireci which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorpdrating adjuvants such as
resorcihol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach. ‘

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified

amino acids or thermally condensed amino acids. Slow release rendering additives can

. also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties

to active agent substances. Unfortunately, these technologies suffer from several

shortcomings. Incorporation of the active agent is often dependent on diffusion into the

microencapsulating matrix, which may not be quantitative and may complicate dosage
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reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injeétable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropy! spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high
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moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(295) Moexipril is a known pharmaceutical agent that is used in the treatment of
hypertension. Its chemical name is [3S-[2[R*(R*),3R*]]-2-[2-[[1-(ethoxycarbonyl)-S-
phenylpropyljamino]-1 -oxopropyl]-1,2,3 4-tetrahydro-6,7-dimethoxy-3-

isoquinolinecarboxylic acid. Its structure is:

ﬂo
O N
o ~
(¢] /O
~ N
\O N\IH\
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of

cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
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resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically A
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral

administration. Exarnples of timed and targeted release of injectable or subcutaneous
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pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral adminisfration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border mémbrane of the intestines is limited
to less than 5 microns.

(296) Montelukast is a known pharmaceutical agent that is used in the treatment
of asthma. Its chemical name is [R-(E)]- 1-[[[1-[3-[2-(7-chloro-2-
quinolinyl)ethenyl]phenyl]-3-[2-(1-hydroxy-1 -methylethyl)phenyl]propyl]thio]methyl]-

cyclopropaneacetic acid. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of

cellular membranes. Microencapsulating active agents using protenoid microspheres,

' liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the

stomach.
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Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technolégies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-solublé
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
reqﬁire the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used f(.)r oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where

the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
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released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(297) Morphine is a known pharmaceutical agent that is used in the treatment of

pain. Its structure is:

—CH,

HO O . oH

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;  *
and provision for an.oral dosage form when none exists. The novel pharmaceutiéal
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a

biologically active agent (active agent) to the appropriate target. The importance of these
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systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of doséges required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

.Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several

shortcomings. Incorporation of the active agent is often dependent on diffusion into the

microencapsulating matrix, which may not be quantitative and may complicate dosage

reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent

in bursts with little active agent available for sustained release. Furthermore, in some
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technol;)gies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited

to less than 5 microns.
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(298) Mycophenylate mofetil is a known pharmaceutical agent that is used in the
treatment of transplant rejection, rheumatoid arthritis, asthma restenosis, kidney diséase,
systemic lupus and erythematosus. Its chemical name is (4E)-6-(1,3-dihydro-4-hydroxy- |
6-methoxy-7-methyl-3-oxo-5-isobenzofuran yl)-4-methyl-4-hexenoic acid 2-(4-

morpholinyl)ethyl ester. Its structure is:

-

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly

acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of

. cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
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degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of giutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group aﬁd the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
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This prodrug formulation was designed as & colon-specific drug delivery system where
the drug i released by bacterial hydrolytic enzymes residing in the Jarge intestines- The
released dexamethasone active agent, in trm, was targeted t0 treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached t0 highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery systemm, heretofore reported, that
incorporates the concept of attaching an active ingredient to & polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular sizé and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen—linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present & problem with water labile active ingredients.
Particle size not only becomes 2 problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns. .

(299 Nabumetone is & known pharmaceutical agent that is used in the treatment
of pain and inflamation. Its chemical name is 4-(6—methoxy—2-naphthyl)-Z—butanone. 1ts

structure is:

e

The novel pharmaceutical compound of the present invention is useful in
accomplishing one of more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion Of absorption; targeted delivery to particular tissue/cell types
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one Of mMOre of the following: another active pharmaceutical

agent, an adjuvant, Or an inhibitor-
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid biiayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of

cellular membranes. Microencapsulating active agents using protenoid microspheres,

‘liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active ageni and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogén mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders -
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size aﬁd particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.
(300) Nadolol is a known pharmaceutical agent that is used in the treatment of

hypertension and angina. Its structure is:

| The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancegnent of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to‘ particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (acti\}e agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase

markedly if an active agent is administered orally in lieu of an injection or another

. invasive technique. Increasing the stability of the active agent, such as prolonging shelf

life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly

. acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of

cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,

liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
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degradation. Enterié coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
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This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digésted almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(301) Naproxen is a known pharmaceutical agent that is used in the treatment of

pain and arthritis. Its structure is:

OH

O
H,CO
The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
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compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered aétive agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorpérating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,

copolymers of lactic acid and glutaric acid are used to provide timed release of human

growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified .
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the

microencapsulating matrix, which may not be quantitative and may complicate dosage
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reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injeétable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high
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moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(302) Naratriptan is a known pharmaceutical agent that is used in the treatment
of migraine. Its chemical name is N-methyl-3-( 1-methyl-4-piperidinyl)-1H-indole-5-

ethanesulfonamide. Its structure is:

/

N

N

The novel pharmaceutical compound of the present invéntion is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these

systems becomes magnified when patient compliance and active agent stability are taken

under consideration. For instance, one would expect patient compliance to increase

markedly if an active agent is administered orally in lieu of an injection or another

invasive technique. Increasing the stability of the active agent, such as prolonging shelf

. life or survival in the stomach, will assure dosage reproducibility and perhaps even

reduce the number of dosages required which could improve patient compliance.
Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of

cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

- resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
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cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example, _
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified

amino acids or thermally condensed amino acids. Slow release rendering additives can

also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release. —

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous

Pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
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gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of.the intestines is limited
to less than 5 microns.

(303) Nefazodone is a known pharmaceutical agent that is used in the treatment
of depression. Its chemical name is 2-[3-[4-(3-chlorophenyl)-1-piperazinyl]propyl]-5-
ethyl-2,4-dihydro-4-( 2-phenoxyethyl)-3H-1,2,4-triazol-3-one. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The ﬁovel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
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degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach. '

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
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This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another ‘technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle |
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, Aas in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(304) Nelarabine is a known pharmaceutical agent that is used in the treatment
of cancer. Its chemical name is 9-beta-D-arabinofuranosyl-6-methoxy-9H-purin-2-

amine. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
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compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified

amino acids or thermally condensed amino acids. Slow release rendering additives can

also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the

microencapsulating matrix, which may not be quantitative and may complicate dosage
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reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologles typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group-

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen- _linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high
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A

moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(305) Nelfinavir mesylate is a known pharmaceutical agent that is used in the
treatment of HIV infection. Its chemical name is [3S-[2(2S*,3S%),3alfa,4abeta,3abeta]]-
N-(1,1-dimethylethyl)decahydro-2-[2-hydroxy-3-[(3-hydroxy-2-methylbenzoyl)amino]-

4-(phenylthio)butyl]-3-isoquinolinecarboxamide. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; tafgetcd delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf

life or survival in the stomach, will assure dosage reproducibility and perhaps even

* reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly

acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
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cellular m~mbranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are uséd to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of diéarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes

in the bloodstream for the release of the drug and, as such, are not used for oral
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administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery éystem where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectablé drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(306) Nesiritide is a known pharmaceutical agent that is used in the treatment of
hypertension and heart failure. Its chemical name is brain natriuretic peptide-32, a
natural product.

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
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compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf

life or survival in the stomach, will assure dosage reproducibility and perhaps even

~ reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active égent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach. '

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range ofi pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified

. amino acids or thermally condensed amino acids. Slow release rendering additives can

also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the

microencapsulating matrix, which may not be quantitative and may complicate dosage
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reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furtherniore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injeétable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reporteci, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high
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moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(307) Nevirapine is a known pharmaceutical agent that is used in the treatment
of HIV infection. Its chemical name is 11-cyclopropyl-5,11-dihydro-4-methyl-6H-
dipyrido[3,2-b:2',3'-e][1,4]diazepin-6-one. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound,; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the fo!lowing: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) fo the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of

cellular membranes. Microencapsulating active agents using protenoid microspheres,

213



10

15

20

25

30

WO 03/020200 PCT/US01/43117

liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
act-ive agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the

gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
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spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group. -
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its taréeted delivery iﬁto the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem.with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(308) Nifedipine is a known pharmaceutical agent that is used in the treatment of

hypertension and angina. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in

accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of

cellular membranes. Microencapsulating active agents using protenoid microspheres,
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liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stornach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly pro(zide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubiiity of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the

gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
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spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular wéights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(309) Nimodipine is a known pharmaceutical agent that is used in the treatment
of migraine, cognitive defect, Alzheimer disease and brain ischemia. Its chemical name
is 1,4-dihydro-2,6-dimethyl-4-(3-nitrophenyl)-3,5-pyridinedicarboxylic acid 2-
methoxyethyl 1-methylethyl ester. Its structure is:

o
1

N
~No
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one o; more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified
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amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations. '

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the cimg and, as such, are not used for oral '
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide

linker. Thus, there has been no drug delivery system, heretofore reported, that
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incorporates the concept of attaching an active ingredient to a polypeptide'pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(310) Nisoldipine is a known pharmaceutical agent that is used in the treatment
of angina and hypertension. Its chemical name is 1,4-dihydro-2,6-dimethyl-4-(2-
nitrophenyl)-3,5-pyridinedicarboxylic acid methyl 2-methylpropyl ester. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical

compound may contain one or more of the following: another active pharmaceutical

. agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these -
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patieht compliance to increase

markedly if an active agent is administered orally in lieu of an injection or another
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invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme. degradation of the
active agent. Enzymé inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may compiicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
nljcfospheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the

active agent and, as such, is difficult to control the rate of release.
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In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to tfeat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(311) Nitrofurantoin is a known pharmaceutical agent that is used in the

treatment of urinary tract infection. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in

NH

accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been uséd as a protector of pharmaceuticals in the

stomach.
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Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermaliy condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and ‘may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradatlon process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous

pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the

gamma carboxylate of polyglutarmc acid; and linking of nitrogen mustard, via a peptide

spacer, to the gamma carbamide of polyglutarmne Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was desj gned as a colon-specific drug delivery system where

the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
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released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(312) Nitroglycerin is a known pharmaceutical agent that is used in the

treatment of angina. Its structure is:

ONO,
O,NO ONO,

The novel pharmaceutical compound of the present invention is useful in

accomplishing one or more of the following goals: enhancement of the chemical stability

~ of the original compound; alteration of the release profile of an orally administered

_ product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a

biologically active agent (active agent) to the appropriate target. The importance of these
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systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach. '

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent

in bursts with little active agent available for sustained release. Furthermore, in some
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technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore réported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited

to less than 5 microns.
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(313) Nizatidine is a known pharmaceutical agent that is used in the treatment of
gastrointestinal ulcer. Its chemical name is N-[2-[[[2-[(dimethylamino)methyl]-4-

thiazolylJmethyl]thio]ethyl]-N'-methyl-2-nitro-1,1-ethenediamine. Its structure is:

v N~ /\f\s ’
X

S
o]
\N// \
Wy
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor. |

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres.,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme

degradation. Enteric coatings have been used as a protector of pharmaceuticals in the

stomach.
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Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusibn out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the '
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached.” These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutarniﬁe. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where

the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
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released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(314) Norastemizole is a known pharmaceutical agent that is used in the
treatment of allergy. Its chemical name is 1-[(4-fluorophenyl)methyl]-N-4-piperidinyl-

1H-benzimidazol-2-amine. Its structure is:

N

Ns
o

The novel pharmaceutical compound of the present invention is useful in

. accomplishing one or more of the following goals: enhancement of the chemical stability

of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical

compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive fechnique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering' additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet anather technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not only becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(315) Norethindrone acetate is used for the treatment of secondary amenorrhea
and for the treatment of abnormal uterine bleeding caused by hormonal imbalance in
patients without underlying organic pathology such as fibroids or uterine cancer. The

drug also is used for the treatment of endometriosis. Its structure is:

e SH

O

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly

acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of

cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability-of
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cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties.
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as

pendant groups to which active agents can be attached. These technologies typically

require the use of spacer groups between the amino acid pendant group and the active

agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous

pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
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gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery int;) the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen—linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(316) Norfloxacin is a known pharmaceutical agent that is used in the treatment

of gonnorhea and urinary tract infections. Its structure is:

Q Q

QH

HO rEcHs

The novel pharmaceutical compound of the present invention is useful in

accomplishing one or more of the following goals: enhancement of the chemical stability
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of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can

also be intermixed with a large array of active agents in tablet formulations.
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Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble

microspheres swell by an infinite degree and, unfortunately, may release the active agent

.in bursts with little active agent available for sustained release. Furthermore, in some

technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent dru g attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group

with its targeted delivery into the bloodstream via oral administration.
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It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(317) Nortriptyline is a known pharmaceutical agent that is used in the treatment

of depression. Its structure is:

N
HeC”

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a

biologically active agent (active agent) to the appropriate target. The importance of these
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systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase °

markedly if an active agent is administered orally in lieu of an injection or another

invasive technique. Increasing the stability of the active agent, such as prolonging shelf

life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been useci to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs'rely on diffusion out of the matrix, which -
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent

in bursts with little active agent available for sustained release.. Furthermore, in some
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technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma éarboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drﬁg delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable

diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly

. or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited

to less than 5 microns.
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(318) Octreotide acetate is a known pharmaceutical agent that is used in the
treatment of Alzheimer disease, cancer, viral infection, psoriasis, diarrhea, diabetes, pain
and acromegaly. Its chemical name is [R-(R*,R*)]-D-phenylalanyi-L-cysteinyl-L-
phenylalanyl-D-tryptophyl-L-lysyl-L-threonyl-N-[2-hydroxy-1-(hydroxymethyl)propyl}-

L-cysteinamide cyclic (2-7)-disulfide. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stélbility are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly

acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
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cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes

in the bloodstream for the release of the drug and, as such, are not used for oral
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administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns. |

(319) Oxycodone and acetaminophen are used together in the treatment of pain.
The chemical name of acetaminophen is N-acetyl-p-aminophenol. The structure of

oxycodone is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
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degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active

agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes

~in the bloodstream for the release of the drug and, as such, are not used for oral

administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
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This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digésted almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(320) Ofloxacin is a known pharmaceutical agent that is used in the treatment of
bacterial infection. Its chemical name is 9-fluoro-2,3-dihydro-3-methyl-10-(4-methyl-1-
piperazinyl)-7-oxo-7H-pyrido[1,2,3-de]-1,4-benzoxazine-6-carboxylic acid. Its structure

18:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;

and provision for an oral dosage form when none exists. The novel pharmaceutical
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compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to co.ntrol the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified

amino acids or thermally condensed amino acids. Slow release rendering additives can

also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the

microencapsulating matrix, which may not be quantitative and may complicate dosage
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reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class.of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of inje.ctable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivéry system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration. .

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable moleéular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in

the colon by bacterial enzymes. High molecular weight microspheres usually have high
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moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(321) Olanzapine is a known pharmaceutical agent that is used in the treatment
of schizophrenia and psychosis. Its chemical name is 2-methyl-4-(4-methyl-1-
piperazinyl)-10H-thieno[2,3-b][1,5]benzodiazepine. Its structure is:

bgs
_ \
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
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cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microenk:apsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as

- pendant groups to which active agents can be attached. These technologies typically

require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous

pharmaceuticals include: linking of norethiﬁdrone, via a hydroxypropyl spacer, to the
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gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as 'HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle .
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(322) Omeprezole is a known pharmaceutical agent that is used in the treatment
of gastrointestinal ulcer and bacterial infection. Its chemical name is 5-methoxy-2-[[(4-

methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfinyl]-1H-benzimidazole. Its structure is:
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The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered

product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
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and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tfact, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach. '

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several

shortcomings. Incorporation of the active agent is often dependent on diffusion into the
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microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree al\ld, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular wéight carriers are digested slowly

or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
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the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application3 but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(323) Ondansetron is a known pharmaceutical agent that is used in the treatment
of emesis, cognitive defect and eating disorder. Its chemical name is 1,2,3,9-tetrahydro-

9-methyl-3-[(2-methyl-1H-imidazol-1-yl)methyl]-4H-carbazol-4-one. Its structure is:

I

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goéls: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as

resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
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cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as

~ pendant groups to which active agents can be attached. These technologies typically

require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous

pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
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gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(324) Oprelvekin is a known pharmaceutical agent that is used in the treatment
of cancer, HIV infection, mucositis and Crohn disease. It is a recombinant interleukin-
11.

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancefnent of the chemical stability
of the original compound,; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using pfotenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogén mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested sléwly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not onl); becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(325) Orlistat is a known pharmaceutical agent that is used in the treatment of
obesity, diabetes and hyperlipidemia. Its chemical name is N-formyl-L-leucine [2S-
[2alpha(R*),3beta]]-1-[(3-hexyl-4-ox0-2-0xetanyl)methyl]dodecyl ester. Its structure is:

N/§o
A
o

/\/\/\/\/\/u‘j\/\/\/

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the 6riginal compound; alteration of the release profile of an orally administered
product; enhanced digestion~ or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful di gesti\}e enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
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degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach. |

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active

agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes

_ in the bloodstream for the release of the drug and, as such, are not used for oral

administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
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This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology

combines the advantages of covalent drug attachment with liposome formation where the

* active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide

linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle

size of the active agent delivery system. Variable molecular weights have unpredictable

diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly

or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(326) Orphenadrine citrate is a known pharmaceutical agent that is used in the

treatment of skeletal muscle spasm. Its structure is:

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical

agent, an adjuvant, or an inhibitor.
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Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using pfotenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

is highly dependant on the water solubility of the active agent. Conversely, water-soluble
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microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogén mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High moiecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.

Particle size not onl3.1 becomes a problem with injectable drugs, as in the HAR
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application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(327) Oxaprozin is a known pharmaceutical agent that is used in the treatment of
inflammation. Its chemical name is 4,5-diphenyl-2-oxazolepropanoic acid. Its structure °

is:

o /
M

b
e

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are. often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid rnicrospherles,
liposomes or polysaccharides have been effective in abating enzyme degradation of the

active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
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degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of release.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active

agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes

_ in the bloodstream for the release of the drug and, as such, are not used for oral

administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently

attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
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This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the coneept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digésted almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(328) Oxazepam is a known pharmaceutical agent that is used in the treatment of

anxiety. Its structure is:

_OH

267



10

15

20

25

30

WO 03/020200 PCT/US01/43117

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more. of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (éctive agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase
markedly if an active agent is administered orally in lieu of an injection or another
invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in the stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid-bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability to control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release

through microencapsulation of the active agent in amides of dicarboxylic acids, modified
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amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage
reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which
is highly dependant on the water solubility of the active agent. Conversely, water-soluble
microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process fequired for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the
active agent and, as such, is difficult to control the rate of releaée.

In the past, use has been made of amino acid side chains of polypeptides as
pendant groups to which active agents can be attached. These technologies fypically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropyl spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.

This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to treat large bowel disordgrs
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARS) via a peptide

linker. Thus, there has been no drug delivery system, heretofore reported, that
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incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(329) Oxybutynin chloride is used as an antispasmodic in patients with
uninhibited neurogenic or reflex neurogenic bladder for the relief of symptoms associated
with voiding, such as urgency, urge incontinence, frequency, nocturia, and incontinence.

Its structure is:

1

@-?wcoomzc SCCH,NIC,Hgh
OH

The novel pharmaceutical compound of the present invention is useful in
accomplishing one or more of the following goals: enhancement of the chemical stability
of the original compound; alteration of the release profile of an orally administered
product; enhanced digestion or absorption; targeted delivery to particular tissue/cell type;
and provision for an oral dosage form when none exists. The novel pharmaceutical
compound may contain one or more of the following: another active pharmaceutical
agent, an adjuvant, or an inhibitor.

Active agent delivery systems are often critical for the effective delivery of a
biologically active agent (active agent) to the appropriate target. The importance of these
systems becomes magnified when patient compliance and active agent stability are taken
under consideration. For instance, one would expect patient compliance to increase

markedly if an active agent is administered orally in lieu of an injection or another
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invasive technique. Increasing the stability of the active agent, such as prolonging shelf
life or survival in thé stomach, will assure dosage reproducibility and perhaps even
reduce the number of dosages required which could improve patient compliance.

Absorption of an orally administered active agent is often blocked by the harshly
acidic stomach milieu, powerful digestive enzymes in the GI tract, permeability of
cellular membranes and transport across lipid bilayers. Incorporating adjuvants such as
resorcinol, surfactants, polyethylene glycol (PEG) or bile acids enhance permeability of
cellular membranes. Microencapsulating active agents using protenoid microspheres,
liposomes or polysaccharides have been effective in abating enzyme degradation of the
active agent. Enzyme inhibiting adjuvants have also been used to prevent enzyme
degradation. Enteric coatings have been used as a protector of pharmaceuticals in the
stomach.

Active agent delivery systems also provide the ability t6 control the release of the
active agent. For example, formulating diazepam with a copolymer of glutamic acid and
aspartic acid enables a sustained release of the active agent. As another example,
copolymers of lactic acid and glutaric acid are used to provide timed release of human
growth hormone. A wide range of pharmaceuticals purportedly provide sustained release
through microencapsulation of the active agent in amides of dicarboxylic acids, modified
amino acids or thermally condensed amino acids. Slow release rendering additives can
also be intermixed with a large array of active agents in tablet formulations.

Each of these technologies imparts enhanced stability and time-release properties
to active agent substances. Unfortunately, these technologies suffer from several
shortcomings. Incorporation of the active agent is often dependent on diffusion into the
microencapsulating matrix, which may not be quantitative and may complicate dosage

reproducibility. In addition, encapsulated drugs rely on diffusion out of the matrix, which

. is highly dependant on the water solubility of the active agent. Conversely, water-soluble

microspheres swell by an infinite degree and, unfortunately, may release the active agent
in bursts with little active agent available for sustained release. Furthermore, in some
technologies, control of the degradation process required for active agent release is
unreliable. For example, an enterically coated active agent depends on pH to release the

active agent and, as such, is difficult to control the rate of release.
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In the past, use has been made of amino acid side chains of polypeptides as
pe‘ndant groups to which active agents can be attached. These technologies typically
require the use of spacer groups between the amino acid pendant group and the active
agent. The peptide-drug conjugates of this class of drug delivery system rely on enzymes
in the bloodstream for the release of the drug and, as such, are not used for oral
administration. Examples of timed and targeted release of injectable or subcutaneous
pharmaceuticals include: linking of norethindrone, via a hydroxypropy!l spacer, to the
gamma carboxylate of polyglutamic acid; and linking of nitrogen mustard, via a peptide
spacer, to the gamma carbamide of polyglutamine. Dexamethasone has been covalently
attached directly to the beta carboxylate of polyaspartic acid without a spacer group.
This prodrug formulation was designed as a colon-specific drug delivery system where
the drug is released by bacterial hydrolytic enzymes residing in the large intestines. The
released dexamethasone active agent, in turn, was targeted to tr.eat large bowel disorders
and was not intended to be absorbed into the bloodstream. Yet another technology
combines the advantages of covalent drug attachment with liposome formation where the
active ingredient is attached to highly ordered lipid films (known as HARSs) via a peptide
linker. Thus, there has been no drug delivery system, heretofore reported, that
incorporates the concept of attaching an active ingredient to a polypeptide pendant group
with its targeted delivery into the bloodstream via oral administration.

It is also important to control the molecular weight, molecular size and particle
size of the active agent delivery system. Variable molecular weights have unpredictable
diffusion rates and pharmacokinetics. High molecular weight carriers are digested slowly
or late, as in the case of naproxen-linked dextran, which is digested almost exclusively in
the colon by bacterial enzymes. High molecular weight microspheres usually have high
moisture content which may present a problem with water labile active ingredients.
Particle size not only becomes a problem with injectable drugs, as in the HAR
application, but absorption through the brush-border membrane of the intestines is limited
to less than 5 microns.

(330) Oxycodone is a known pharmaceutical agent that is used in the tléeatment

of pain. The structure of oxycodone is:
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