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The Invention relates to a pharmaceutical formulation with delayed release of active constituent, which contains 1-dimethylamino-3-
(3-methoxyphenyl)-2-methylpentan-3-ol or one of its pharmaceutically acceptable salts In a matrix, with delayed release of active
constituent, wherelin the matrix contains 1 to 80 wt.% of one or more hydrophilic or hydrophobic polymers as pharmaceutically
acceptable matrix- forming agents and has the following In vitro dissolution rate: 3-35 wt.% (referred to 100 wt.% of active
constituent) of 1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-ol released after 0.5 hour, 5-50 wt.% of 1-dimethylamino-3-
(3-methoxyphenyl)-2-methylpentan-3-ol released after 1 hour, 10-75 wt% of 1-dimethylamino-3-(3-methoxyphenyl)-2-
methylpentan-3-ol released after 2 hours, 15-82 wt.% of 1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-ol released after
3 hours, 30-97 wt.% of 1-dimethylamino- 3 (3-methoxyphenyl)-2-methylpentan-3-ol released after 6 hours, more than 50 wt.% of 1-
di methylamlno 3-(3-methoxyphenyl)-2-methylpentan-3-ol released after 12 hours, more than 70 wt.% of 1-dimethylamino-3-(3-
ethoxyphenyl)-2-methylpentan-3-ol released after 18 hours, and more than 80 wt.% of 1-dimethylamino-3-(3-methoxyphenyl)-2-
ethylpentan-3-ol released after 24 hours.
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Abstract

The invention relates to a pharmaceutical formulation with
delayed release of active constituent, which contains
1-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol or
one of its pharmaceutically acceptable salts in a matrix,
with delayed release of active constituent, wherein the
matrix contains 1 to 80 wt.% of one or more hydrophilic or
hydrophobic polymers as pharmaceutically acceptable matrix-
forming agents and has the following in vitro dissolution
rate: 3-35 wt.% (referred to 100 wt.% of active
constituent) of l-dimethylamino-3-(3-methoxyphenyl) -2-
methylpentan-3-o0l released after 0.5 hour, 5-50 wt.% of
1-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol
released after 1 hour, 10-75 wt.% of l-dimethylamino-3-(3-
methoxyphenyl) -2-methylpentan-3-o0l released after 2 hours,
15-82 wt.% of 1-dimethylamino-3- (3-methoxyphenyl) -2-
methylpentan-3-o0l released after 3 hours, 30-97 wt.% of
1-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol
released after 6 hours, more than 50 wt.% of 1-
dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol
released after 12 hours, more than 70 wt.% of
1-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol
released after 18 hours, and more than 80 wt.% of
1-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol

released aftexr 24 hours.
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Medicament with delaved active constituent release

containing l-dimethylamino-3- (3-methoxyphenyl) -2-

me thxlEentan- 3-0l

The present invention relates to a pharmaceutical
formulation with delayed active constituent release that
contains l1l-dimethylamino-3- (3-methoxyphenyl)-2-
methylpentan-3-ol or one of its pharmaceutically acceptable

salts in a matrix.

1-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-o0l 1s
known from EP 0 693 475 Bl as an analgesically active
medicament and may be administered orally. The usual
formulations for oral administration of l1-dimethylamino-3-
(3-methoxyphenyl) -2-methylpentan-3-ol lead to a rapid
release of the active constituent in the gastrointestinal
tract, resulting in a rapid onset of the analgesic effect.
At the same time it is observed that the effect rapidly
wears off. Accordingly the treatment of severe chronic
pain using l-dimethylamino-3- (3-methoxyphenyl)-2-
methylpentan-3-0l has hitherto required the medicament to
be administered at relatively short intervals, for example
4 to 6 times a day, in order thereby to ensure a sufficient
concentration of active constituent in the patient’s blood
plasma. The necessity of a frequent dosage easily leads
however to mistakes in administration of the medicament as
well as to undesired plasma concentration fluctuations,
which has a deleterious effect as regards patient
compliance and therapeutic'usefulness, especlally 1n the
treatment of chronic pain conditions. A pharmaceutical
application form with delayed release (retard formulation)
for oral administration of the active constituent 1-
dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol 1s

therefore desirable.
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In the prior art retard formulations are generally known
for a large number of various active constituents.

Conventional retard forms include, inter alia, coated

retard forms and matrix retard forms.

In the case of coated retard forms such as are described
for example in DE 36 25 458 Al, the core of a
pharmaceutical composition containing an active constituent
is provided with a coating of one or more hydrophilic

and/or hydrophobic polymers that delays the release of the

active constituent.

In matrix retard forms the active constituent is contailned
in a matrix formed from one or more carrier materials,
which controls the release of the active constituent. Thus
for example, DE 33 09 516 Al discloses a process for the
production of matrix formulations with hydroxypropylmethyl-
cellulose (HPMC) as carrier material and to some extent a
delayed release of the active constituent, wherein the
active material does not comprise more than one third of
the weight of the formulation and consists of at least one
hydroxypropylmethylcellulose that has a methoxy content of
16-24 wt.%, an hydroxypropyl content of 4-32 wt.% and a
number average molecular weight of at least 50,000. The
formulations disclosed in DE 33 09 516 Al contain HPMCs

with viscosities (in 2 wt.% agqueous solution at 20°C)

between 15 and 30,000 cPs (15 to 30,000 mPa's). A release

behaviour independent of the pH value of the dissolution

medium is not disclosed in DE 33 09 516 Al.

An object of the present invention is accordingly to

provide a pharmaceutical formulation with delayed active
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constituent release containing l-dimethylamino-3-(3-

methoxyphenyl) -2-methylpentan-3-ol.

This object i1is achieved by a pharmaceutical formulation
with delayed release that contains l-dimethylamino-3-(3-
methoxyphenyl) -2-methylpentan-3-ol or a pharmaceutically
acceptable salt thereof 1n a matrix with delayed release of
active constituent, wherein the matrix contains 1 to

80 wt.%, preferably 5 to 80 wt.%, of one or more
hydrophilic or hydrophobic polymers as pharmaceutically
acceptable matrix-forming agents, and has the following in
vitro release rate measured using the Ph. Eur. paddle
method at 75 rpm in a buffer (according to Ph. Bur.) at a

pH value of 6.8 at 37°C and with UV spectrometric

detection:

3-35 wt.% of 1l-dimethylamino-3-(3-methoxyphenyl)-2-
methylpentan-3-o0l (referred to 100 wt.% of active
constituent) released after 0.5 hour,

5-50 wt.% of l-dimethylamino-3-(3-methoxyphenyl)-2-
methylpentan-3-ol released after 1 hour

10-75 wt.% of l1-dimethylamino-3-(3-methoxyphenyl) -2-
methylpentan-3-o0l released after 2 hours

15-82 wt.% of l-dimethylamino-3-(3-methoxyphenyl) -2-
methylpentan-3-o0l released after 3 hours

30-97 wt.% of l-dimethylamino-3-(3-methoxyphenyl) -2-
methylpentan-3-o0l released after 6 hours

more than 50 wt.% of l-dimethylamino-3-(3-
methoxyphenyl) -2-methylpentan-3-0l released after 12
hours,

more than 70 wt.% of 1l-dimethylamino-3-(3-

methoxyphenyl) -2-methylpentan-3-0l released after 18

hours,
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more than 80 wt.% of 1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-ol

released after 24 hours.

According to one aspect of the present invention, there is provided a
pharmaceutical formulation with delayed release, comprising, as active constituent,
1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-o! or a pharmaceutically
acceptable salt thereof in a matrix with delayed release of the active constituent;
wherein the matrix comprises 1 to 80 wt.% of at least one pharmaceutically
acceptable hydrophilic or hydrophobic matrix-forming polymer and exhibiting the
following in vitro release rates measured using the Ph. Eur. paddle method at 75 rpm
In a buffer (according to Ph. Eur.) at a pH value of 6.8 at 37°C and with UV
spectrometric detection: 3-35 wt.% of 1-dimethylamino-3-(3-methoxyphenyl)-2-
methylpentan-3-ol released after 0.5 hour, 5-50 wt.% of 1-dimethylamino-3-(3-
methoxyphenyl)-2-methylpentan-3-ol or pharmaceutically acceptable salt thereof
released after 1 hour, 10-75 wt.% of 1-dimethylamino-3-(3-methoxyphenyl)-2-
methylpentan-3-ol or pharmaceutically acceptable salt thereof released after 2 hours,
15-82 wt.% of 1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-ol or
pharmaceutically acceptable salt thereof released after 3 hours, 30-97 wt.% of
1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-ol or pharmaceutically
acceptable salt thereof released after 6 hours, more than 50 wt.% of 1-dimethylamino-
3-(3-methoxyphenyl)-2-methylpentan-3-ol or pharmaceutically acceptable salt thereof
released after 12 hours, more than 70 wt.% of 1-dimethylamino-3-(3-methoxyphenyl)-
2-methylpentan-3-ol or pharmaceutically acceptable salt thereof released
after 18 hours, more than 80 wt.% of 1-dimethylamino-3-(3-methoxyphenyl)-2-
methylpentan-3-ol or pharmaceutically acceptable salt thereof released after

24 hours, wherein the wt.% is a wt.% of total active constituent.

According to another aspect of the present invention, there is
provided a tablet for twice daily oral administration of 1-dimethylamino-3-(3-
methoxyphenyl)-2-methylpentan-3-ol or a pharmaceutically acceptable salt thereof

comprising a pharmaceutical formulation as described herein.
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According to still another aspect of the present invention, there Is
provided a use of a pharmaceutical formulation as described herein for treating

increased urinary urgency or urinary incontinence.

According to yet another aspect of the present invention, there Is
provided a use of a tablet as described herein for treating increased urinary

urgency or urinary incontinence.

According to a further aspect of the present invention, there is
provided a use of 1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-ol or a
pharmaceutically acceptable salt thereof for treating increased urinary urgency or
urinary incontinence, wherein 1-dimethylamino-3-(3-methoxyphenyl)-2-
methylpentan-3-ol or the pharmaceutically acceptable salt thereof is contained in a

pharmaceutical formulation as described herein.

According to yet a further aspect of the present invention, there is
provided a use of a pharmaceutical formulation as described herein for treating

pain.

According to still a further aspect of the present invention, there Is

provided a use of a tablet as described herein for treating pain.

According to another aspect of the present invention, there is provided
a use of 1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-ol or a
pharmaceutically acceptable salt thereof for treating pain wherein the
1-dimethylamino-3-(3-methoxyphenyl)-2-methylpentan-3-ol or pharmaceutically

acceptable salt thereof s contained in a pharmaceutical formulation as described

herein.
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It has surprisingly been found that the formulation
according to the invention provides for the delayed release
of the active constituent l-dimethylamino-3-(3-
methoxyphenyl) -2-methylpentan-3-ol when administered orally
and is thus suitable for administration at intervals of at
least 12 hours. The formulation according to the invention
accordingly provides a treatment for pain as well as a
treatment for i1ncreased urinary urgency oOr urinary
incontinence, 1n particular urgency incontinence and stress
incontinence, 1in connection with which 1-dimethylamino-3-
(3-methoxyphenyl) -2-methylpentan-3-0l need be administered

only once daily, for example at intervals of 24 hours, or

twice daily, for example at intervals of 12 hours, in order

to ensure a sufficient plasma concentration of the active

constituent. A corresponding effect duration and the

maintenance of a sufficient blood plasma level is confirmed

by simulation studies and experimental investigations.

It 1s particularly surprising in this connection that the
formulation according to the invention not only guarantees,
due to tﬁe delayed release, a long-lasting therapeutic
effectiveness over a relatively long period (at least 12
hours), but at the same time on first administration of the
medicament permits a rapid build up of the active
constituent in the plasma, which leads to a rapid pain
relief in the patient (rapid onset effect). Thus, on
administration of the formulation according to the
invention to a patient suffering pain, the pain can be
rapidly\alleviated without the analgesic effect also

rapidly attenuating. The formulation according to the
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invention thus combines properties of a formulation with
immediate release of active constituent - rapid relief of
pain due to sufficiently high active substance
concentration shortly after administration of the
medicament - with properties of a formulation with delayed
release - long-lasting analgesic effect on account of a
sufficiently high active constituent level over a prolonged
time. The patient suffering from pain can thus effectively
alleviate his/her pain by taking the analgesic in the
formulation according to the invention and at the same time
can, without further measures and simply by regular
administration of the medicament at intervals of 12 (or 24)

hours, effectively relieve the pain for a relatively long

period.

It is also convenient that, due to the constant and
sufficiently high active constituent level of the 1-
dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol
compound over a fairly long time that 1s achieved by the
formulations and at the same time without further measures
and simply by administration at intervals of 12 (or 24)
hours, it is possible effectively to treat, alleviate or
relieve over a relatively long time increased urinary
urgency or urinary incontinence, 1in particular urgency

incontinence and stress incontinence.

The active constituent of the formulation according to the
invention is contained in a matrix with delayed release.
It is however also conceilvable for the active constituent
to be contained in a matrix exhibiting a conventional

release behaviour and to achieve the delayed release by a

retard coating.
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In the case where the formulation according to the
invention contains a matriX'with‘delayed release, the
matrix comprises 1-80 wt.% of one or more hydrophilic or
hydrophobic polymers as pharmaceutically acceptable matrix-
forming agents, for example gums, cellulose ethers,
cellulose esters, acrylic resins, materials derived from
proteins, fats, waxes, fatty alcohols or fatty acid esters.
When using hydrophilic polymers as matrix-forming agent it

is preferred that the matrix contains 5 to 80 wt.% of

matrix-forming agent.

The present invention also provides a pharmaceutical
formulation that contains l-dimethylamino-3-(3-
methoxyphenyl) -2-methylpentan-3-o0ol or a pharmaceutically
acceptable salt thereof in a matrix with delayed active
constituent release, the matrix containing 1 to 80 wt.%, 1in
particular 5 to 80 wt.%, of one or more hydrophilic or

hydrophobic polymers as pharmaceutically acceptable matrix-

'forming agent, and which is characterised in that it

comprises as pharmaceutically acceptable matrix-forming

agent cellulose ethers and/or cellulose esters that have a

viscosity of 3000 to 150,000 mPas 1in a 2 wt.% agqueous
solution at 20°C. (The viscosity determination i1s carried
out by means of capillary viscosimetry according to Pharm.

Eu.) The compositions have the release profile according

to the invention specified above.

Preferably cellulose ethers and/or cellulose esters that in

a 2 wt.% aqueous solution at 20°C have a viscosilty between

10,000 mPa's, in particular 50,000 mPa-s, and 150,000 mPa's,

are used as pharmaceutically acceptable matrix-forming

agents.
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Particularly suitable pharmaceutically acceptable matrix-
forming agents are selected from the group comprising

hydroxypropylmethylcelluloses (HPMC),
hydroxyethylcelluloses, hydroxypropylcelluloses (HPC),
methylcelluloses, ethylcelluloses and
carboxymethylcelluloses, and 1in particular are selected
from the group comprising HPMCs, hydroxyethylcelluloses and
HPCs. Most particularly preferred are HPMCs with a

viscosity of ca. 100,000 mPa-s measured in a 2 wt.% aqueous

solution at 20°C.

The active constituent 1-dimethylamino-3- (3-methoxyphenyl) -
2-methylpentan-3-o0l may be present as such, 1.e. as free
base, but may also be present in the form of a
pharmaceutically acceptable salt, for example as the
hydrochloride. The preparation of the free base 1s known
from EP 0 693 475 Al. Insofar as the preparation of
pharmaceutically acceptable salts - such as the
hydrochloride - is also not disclosed in EP 0 693 475 Al,

these may be obtained from the free base by means of

methods generally known in the prior art.

l1-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol has
two asymmetry centres, with the result that the compound
may be present in the form of four different stereoisomers.
In the formulation according to the invention 1-
dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-0l may
be present as a mixture of all four diastereomers in an
arbitrary mixture ratio, but also as a mixture of two or
three of the four stereolisomers, or 1n stereolsomer-pure
form. Preferred stereoisomers are in this connection (+) -
(2R, 3R) -1-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-
3-01 and (-)-(1S,2S)-1-dimethylamino-3- (3-methoxyphenyl) -2-

methylpentan-3-0l, which may be present in the formulation
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according to the invention as a mixture, in particular as a

1:1 mixture (racemate), or particularly preferably in

isomer-pure form. The term "active constituent” is

therefore understood for the purposes of the present
invention to denote l-dimethylamino-3- (3-methoxyphenyl) -2-
methylpentan-3-o0l compound as a mixture of various of 1its
stereoisomers or as one of i1ts pure stereoisomers, in each

case as a free base or i1n the form of a pharmaceutically

acceptable salt.

In the medicaments according to the invention the content
of delayed release active constituent ispreferablybetwéen
0.5 and 85 wt.% and the content of pharmaceutically
acceptable matrix-forming agent 1is between 8 and 40 wt.%.
Particularly preferred are medicaments with a content of
delayed release active constituent of between 3 and

70 wt.%, in particular between 8 and 66 wt.%, and a content
of pharmaceutically acceptable matrix-forming agent of
between 10 and 35 wt.%, 1n particular between 10 and

30 wt.%. If the enantiomer-pure (+)-(2R,3R)-1-
dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol (or a
mixture of the (+) and (-) enantiomers with a large excess
of the (+) enantiomer) is used as active constituent, 1t 1is
particularly preferred 1f the content of active constituent
is at the lower level, 1.e. 1s between 0.5 and 25 wt.%
(referred to the total weight). If the enantiomer-pure
(-)-(2S,38) -1-dimethylamino-3- (3-methoxyphenyl) -2-
methylpentan-3-0l (or a mixture of the (+) and (-)
enantiomers with a large excess of the (-) enantiomer) 1is
used as active constituent, it 1s particularly preferred 1if

t+he content of active constituent is between 16 and

66 wt.%.
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Further constituents of the matrix of the formulation
according to the invention may optionally include
digestible long-chain (i.e. with 8 to 50 C atoms,
preferably 12 to 40 C atoms) unsubstituted or substituted
hydrocarbons, such as for example fatty alcohols, fatty
acid glyceryl esters, mineral oils and vegetable oils, as
well as waxes, hydrocarbons with a melting point between
25° and 90°C being preferred. In particular fatty alcohols
are preferred, most particularly preferred being lauryl
alcohol, myristyl alcohol, stearyl alcohol, cetyl alcohol
and cetylstearyl alcohol. Their content 1in the matrix 1is
0 to 60 wt.%. Alternatively or 1in addition polyethylene

glycols may also be contained in the matrix in an amount of

0 to 60 wt.%.

The pharmaceutical formulations according to the invention
may in addition contain as further constituents
pharmaceutically conventicnal auxiliary substances such as
fillers, for example lactose, microcrystalline cellulose
(MCC) or calcium hydrogen phosphate, as well as slip
agents, intestinal lubricants and flow regulating agents,
for example talcum, magnesium stearate, stearic acid and/or
highly dispersed silicon dioxide, whose total weight in the

tablet is between 0 and 80 wt.%, preferably between 5 and

65 wth.%.

In many cases the release rate of an active constituent
from an application form depends on the pH of the release
medium. This may vary in a pH range from below 1 to

about 8 during passage of the medicament through the
gastrointestinal tract. These variations may differ from
person to person taking the medicament. Also, there may be

a different pH value/time profile during passage through

the gastrointestinal tract in one and the same person from
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one administration to the next. If the release rate of the
active constituent from the medicament depends on the pH,
this can lead to different release rates in vivo and thus
to different biocavailability behaviours. The release
profiles of the active constituent (in the form of the base
or one of its pharmaceutically acceptable salts) from a
pharmaceutical formulation according to the invention are
however surprisingly 1ndependent of the pH value, such as
may physiologically occur during passage through the
gastrointestinal tract. The release profiles at an ambient
pH value of 1.2, 4.0 and 6.8 are identical to one another
and also when compared to the release during a pH

value/time profile from pH 1.2 through pH 2.3 and pH 6.8 up
to pH 7.2.

It has been found that for achieving the delayed release of
active constituent from the formulation according to the
invention, preferably present in tablet form, it is
immaterial whether, under otherwise identical dimensions
and identical composition of the tablet as regards the
active constituent, the matrix-forming agent and the
optional constituents, a water-soluble filler, for example
lactose, 1s used as filler, or an insoluble filler that
does not swell in the aqueous medium, for example calcium
hydrogen phosphate, is used as filler, or an insoluble
filler that swells 1n agqueous medium, for example
microcrystalline cellulose, is used as filler., All such

medicaments exhibit a release behaviour corresponding to

one another.

It is furthermore surprising that in the compositions
according to the invention, for a given amount of active
constituent the amount of matrix-forming agent and the

amount of optional constituents may in each case vary over



10

15

20

25

30

CA 02488220 2004-11-26
WO 03/099267 PCT/EP03/05488

11

a relatively large range without the therapeutic
effectiveness of at least 12 hourly or twice daily
administration being compromised (as long as the
quantitative limits for active constituent, matrix—fofming

agent and the further, optional constituents are
maintained). An effectiveness of at least 12 hours 1is

ensured for example with a content of active constituent of
ca. 32.25 wt.% (referred to the weight of the total

composition) in a composition comprising ca. 12.9 wt.% of

HPMC with a viscosity of 100,000 mPa-s as matrix-forming

agent and a content of for example MCC as filler of ca.

52.6 wt.%, as well as in a composition comprising ca.

25.8 wt.% of the same HPMC and ca. 39.7 wt.% of MCC (or
lactose monohydrate) with otherwise the same amounts of
slip agent, intestinal lubricant and flow regulating agent.
The same also applies to compositions according to the
invention with a higher or lower content of active

constituent within the specified limits.

Also extremely surprising 1s the observation that when
administering the pharmaceutical formulations according to
the invention with delayed release of active constituent to
human experimental subjects, despite the high first-pass
effect for the active constituent an unaltered
biocavailability 1s achieved, contrary to expectations,

compared to formulations with l1mmediate release of active

constiltuent.

Those compositions according to the invention are
furthermore preferred whose tp.,x value in the plasma
concentration/time diagram in vivo is between 2 and 10
hours, in particular between 3.5 and 6 hours and most

particularly preferably between 4 and 5.5 hours after oral
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administration of the composition, i.e. whose peak plasma

level occurs 1n the aforementioned timeframes.

The formulation according to the invention contains the
active constituent 1l-dimethylamino-3- (3-methoxyphenyl) -2-
methylpentan-3-0l as such and/or as a pharmaceutically
acceptable salt in an amount of normally 2.5 to 800 mg, in
particular 5 to 400 mg, most particularly preferably 10 to
250 mg (weight of the active constituent 1-dimethylamino-3-
(3-methoxyphenyl) -2-methylpentan-3-ol as hydrochloride) per
dosage unit, wherein the release behaviour of the
formulation according to the invention is not influenced by
the exact amount of the active constituent as long as the
quantitative limits specified above are maintained. It 1is
preferred if the more active (+)-(2R,3R)-1-dimethylamino-3-
(3-methoxyphenyl) -2-methylpentan-3-0l is present 1in an
amount of 2.5 to 80 mg, in particular 5 to 40 mg and most
particularly preferably in an amount of 10 to 25 mg of
active constituent (referred to the hydrochloride) in the
formulations according to the invention, and specifically

with the proviso that the quantitative limits specified

above are maintained.

Pharmaceutically acceptable (or tolerable) salts of the
active constituent are, within the context of the present
invention, those salts of the active constituent that are
physiologically compatible in pharmaceutical use, 1in
particular for use in mammals and/or humans. Such

pharmaceutically acceptable salts may be formed for example

with inorganic or organic acids.

The pharmaceutical formulations according to the invention
may exist in the form of simple tablets as well as coated

tablets, for example as film tablets or sugar-coated
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tablets. Usually the tablets are round and biconvex;
oblong tablet shapes that allow the tablet to be divided
are also possible. Furthermore granules, spheroids,
pellets or microcapsules are also possible, which may be

packed in sachets or capsules or compressed into

dispersible tablets.

One or more coating layers may be used for the coated
tablets. Suitable as coating material are known

hydroxypropylmethylcelluloses with a low viscosity of ca. 1

to 100 mPa-s and low molecular weight of <10,000 (e.g.

Pharmacoat 606 with a viscosity of 6 mPa's in a 2 wt.%

agqueous solution at 20°C), which only slightly affect the
release profile of the medicaments according to the
invention. Diffusion coatings known to the person skilled
in the art, for example based on swellable but water-
insoluble poly(meth)acrylates, lead to a modulation of the
delay of the release of active constituent from
pharmaceutical formulations according to the invention.
The tablet core containing the active constituent and
releasing the latter i1n a delayed manner, with an active
constituent content preferably between 0.5 and 85 wt.%,
particularly preferably between 3 and 70 wt.% and most
particularly preferably between 8 and 66 wt.%, may be
coated by various methods known to the person skilled in
the art, for example sugar coating, spraying from solutions
or suspensions or by powder application methods, with

additional active constituent that 1s not released 1in a

delayed manner like the initial dose, although this i1s not
absolutely necessary for the desired delayed release with
simultaneous rapid build up of the active constituent for
the rapid relief of pain on first administration of the

pharmaceutical formulation according to the invention.



10

15

20

25

30

WO 03/099267 CA 02288220 2002-11-26 PCT/EP03/05488
14

Further modifications include multilayer tablets and
laminated tablets, in which 1-dimethylamino-3-(3-
methoxyphenyl) -2-methylpentan-3-o0l or one of its
pharmaceutically acceptable salts in one or more layers of
the multilayer tablet with a content of active constituent
preferably between 0.5 and 85 wt.%, particularly preferably
between 3 and 70 wt.% and most particularly preferably
between 8 and 66 wt.%, and in the core of the laminated
tablet with a content of active constituent preferably
between 0.5 and 85 wt.%, particularly preferably between 3
and 70 wt.% and most particularly preferably between 8 and
66 wt.%, 1s released in a delayed manner by a
pharmaceutically acceptable matrix-forming agent, and the
release of the active constituents 1n one or more layers of
the multilayer tablet or the outer lamination layer of the
laminated tablets takes place i1n an unretarded manner.
Multilayer tablets and laminated tablets may contain one or

more coatings free of active constituent.

Instead of a retard matrix it is also possible to use in
the pharmaceutical formulation with delayed release a
normal release matrix with a coating that delays the
release of the active constituent. In this connection the
active constituent may for example be contained in a
conventional matrix of microcrystalline cellulose and
optionally further pharmaceutical auxiliary substances such
as binders, fillers, slip agents, intestinal lubricants and
flow regulating agents, which are coated or covered with a
material that controls the delayed release of the active
constituent in agueous medium. Sultable coating agents are
for example water-insoluble waxes and polymers such as
polymethacrylates (Eudragit or the like) or water-insoluble
celluloses, in particular ethyl cellulose. Optiocnally the

coating material may also contain water-soluble polymers
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such as polyvinylpyrrolidone, water-soluble celluloses such
as hydroxypropylmethylcellulose or hydroxypropylcellulose,
other water-soluble agents such as Polysorbate 80, or
hydrophilic pore-forming agents such as polyethylene

glycol, lactose or mannitol.

The compositions according to the invention may for example

be produced by the following general methods:

the constituents of the composition (active constituent,
matrix-forming agent and optional constituents) are weighed
out 1n turn and then screened on a conventional screening

™ T™M

machine. The Quadro Comil Ul(0 screening machine may for

example be used for this purpose, a normal screen size

being ca. 0.813 mm. The screened material is then mixed in

a container mixer, for example i1n a Bohle container mixer,

under the following typilcal operating conditions: duration
ca. 15 minutes * 45 sec. at a rotational speed of

20 *+ 1 rpm. The powder mixture that is obtained is then
compressed 1nto tablets 1n a pelletising machine. A Korsch
EKO pelletising machine with a round 10 mm diameter stamp
having the contour of sugar-coated pills may for example be

used for this purpose. Alternatively a compaction of the

powder mixture and subsequent screening (Comil 3 mm

friction slicing screen followed by 1.2 mm round hole
screen) of the mouldings may be carried out, wherein the

resultant granules are then compressed as described above
with the addition of 1ubficant (e.g. magnesium stearate) on
for example an EKO pelletising machine with 10 mm round
stamps. The granulation may also be carried out by wet

granulation based on agqueous or organic solvents; agqueous

solvents with or without suitable binders are preferred.

The production process may be adapted without any
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difficulty to the respective requirements and to the

desired application form according to procedures that are

well known in the prior art.

The production of pharmaceutical formulations according to
the invention is characterised by a high reproducibility of
the release properties of the resultant compositions that
contain l-dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-
3-01 or one of its pharmaceutically acceptable salts. The
release profile of medicaments according to the invention
was found to be stable over a storage time of at least one

vear under the conventional storage conditions according to

the ICH QlAR Stability Testing Guideline.

A single or double daily administration of a pharmaceutical
formulation according to the invention to the patient
ensures a good therapeutic effectiveness not only 1in
chronically severe pain but also a good therapeutic
effectiveness in the treatment of increased urinary urgency

or urinary incontinence, 1n particular stress incontinence

and urgency incontinence.

Accordingly, the present i1nvention also provides for the
use of a pharmaceutical formulation according to the
invention or a tablet according to the invention for the
production of a medicament for treating pain, 1in particular

chronic, visceral, neuropathic or acute pain or

inflammation pain.

The invention furthermore provides for the use of 1-
dimethylamino-3- (3-methoxyphenyl) -2-methylpentan-3-ol for
the production of a medicament for treating pain, 1in
particular chronic, visceral, neuropathic or acute pailn or

inflammation pain, in which l1-dimethylamino-3- (3-
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methoxyphenyl) -2-methylpentan-3-ol is contained in a

pharmaceutical formulation according to the invention.

A further object of the present invention was to discover
substances or pharmaceutical formulations or medicaments
that are helpful in the treatment of i1ncreased urinary
urgency or urinary incontinence, and that in particular
release effective doses that exhibit fewer side effects

and/or analgesic effects than medicaments known from the

prior art.

Urinary incontinence is the involuntary voiding of urine.
This occurs in an uncontrolled manner 1if the pressure
within the bladder exceeds the pressure that 1s necessary
to close the ureter. Causes may include on the one hand an
increased internal bladder pressure (for example due to
detrusor instability) resulting in urgency incontinence,
and on the other hand a reduced sphincter pressure (for

example after childbirth or surgical intervention),

resulting in stress incontinence. The detrusor is the
collective term for the coarse bundles of multilayer
muscles of the bladder wall, whose contraction leads to
release of urine; the sphincter 1s the constrictor muscle
of the urethra. Mixed forms of these types of incontinence
as well as so-called overflow incontinence (e.g. in benign
prostatic hyperplasia) or reflex incontinence (e.g. after

spinal cord injury) occur. Further details can be found in

Chutka, D.S. and Takahashi, P.Y., 1998, Drugs 550: 587-595.

Urinary urgency 1s the state of increased bladder muscle
tension leading to voiding of urine (micturition) when the
bladder is almost full (or when its capacity 1s exceeded).
This muscle tone acts as a stimulus to pass urine.

Increased urinary urgency 1is understood in this connection
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to mean in particular the occurrence of premature or more
frequent and sometimes even painful urinary urgency up to
so-called dysuria. This consequently leads to a
significantly increased frequency of micturition. Causes
may include, inter alia, inflammation of the bladder and
neurogenic bladder disorders, as well as also bladder

tuberculosis. However, all causes have not yet been

elucidated.

Increased urinary urgency and also urinary incontinence are
regarded as extremely unpleasant and there 1s therefore a
clear need to achieve the greatest possible long-term

improvement in patients affected by these medical

conditions.

Increased urinary urgency and 1n particular urinary
incontinence are normally treated with substances that act
on the reflexes of the lower urinary tract (Wein A.J.,
1998, Urology 51 (Suppl. 21)} 43-47). In general these are
medicaments that have a blocking effect on the detrusor
muscle, which is responsible for the internal bladder
pressure. These medicaments 1include for example
parasympatholytics such as oxybutynin, propiverine or
tolterodine, tricyclic antidepressants such as imipramine,
or muscle relaxants such as flavoxate. Other medicaments

that in particular increase the resistance of the urethra
or cervix of the bladder have similarities with a-

adrenoreceptors such as ephedrine, with [-adrenoreceptors
such as clenbutarol, or are hormones such as oestradiol.
Also, certain opioids, diarylmethylpiperazines and

diarylmethylpiperidines have been described for this

medical condition in WO 93/15062.
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In the medical conditions that are of interest here, it
should be noted that in general these involve the very
long-term use of medicaments and, i1n contrast to many
situations in which analgesics are used, patients suffer
very unpleasant but not intolerable discomfort.

Accordingly in this case - even more than with analgesics -
care should be taken to avoid side effects 1f the patient
does not wish to exchange one discomfort for another.
Furthermore, in the long-term treatment of urinary

incontinence analgesic effects are also largely

undesirable.

Yet another object of the present invention was accordingly
to find substance<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>