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METHOD FOR CONTROLLING GASTROINTESTINAL DYSMOTILITY
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-irritable bowel syndrome, non~-tropical sprue,

‘DESCRIPTION OF THE PRIOR ART

Castrointestinal dysmotility affects many humans and is

associated‘with various clinical signs and syndromes. Hypomotil-

ity is associated with chromic constipation, obstipation, idio-
pathic abdominal distention, abdominal pain, abdominal cramps,
megacolon associated
with hypothyroidism, pseudo-obstruction of the gastréintestinal

tract, colitis, hypomotility of the colon associated with diabetes

mellitus, adult omset Hirschsprung's disease, neurological dis-

orders, myopathic disorders, geriatric hypomotility disorders,
jejunal-ileal bypass with secon&ary megacolon, hypomotility
associated with cancer chemotherapy, hypomotility associated with
severe burns and other major stresses, hypomotility associated

with syndromes of depression, post—operative intestinal

distension, and other pathological conditions. Gastrointestinal

hypomotility disorders also include other disorders of esophogeal
and gastric-motility and gastric emptying disorders_such as
diabetic gastric paresis, scleroderma and other disorders.
Idiopathic constipation is a major health problem which affects

many individuals. Millions of persoms utilize laxatives,

stool softeners, fiber preparationms, mineral oil, gas absorb-

ants, suppositories or enemas om 2 continuous basis. Partial

hypomotility is a major feature of_several defined gastrointes-

tinal disorders.
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7Vﬁypomotility is often associated with recurring bouts of

hypermotility, the so-called Intermittent hypomotility-hyper—

“motility syndrome. .Clinical manifestations of this affliction

include alternate bouts of constipation and diarrhea, abdominal
distention, pains and cramps, ileitis, regional enteritis,
generalized irritable bowel syndrome, irritable colon syndrome,
ulcerative and other forms of colitis.

Opioid antagonists are a well recognized class of chemical
agents. They have been described in detail in the scientific
and patent literature.

Pure opioid antagonists are agents which specifically
reverse the effects of opioid agonists, bind to specific opioid
Teceptors but have no opioid agomist activity.

This invention is concerned witﬁ the use of pure opioid
anfagonists in contrast to opioid agonists and agents that
manifest mixed agonist-antagonist activities such as

pentazocine, buprenorphine and others.

THE INVENTION

It has now been discovered that human disorders related to
gastrointestinal dysmot;lity in humans can be improved, thereby
alleviating the above noted illnesses, by administratiom of
therapeutically effective amounts of pure opioid antagonists
such as naloxone, naltrexone, nalmefene and related compounds.

The pharmaceutically active product will normally be admin-
istered orally or parenterally. In some cases both routes may
be emp;oyed either sequentially or simultaneously. The dosage

regimen which has been found to be most effective is about 2 to

&

-
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70 mg per day.

- - - - —3_
‘The preferred dosage for oral administration is

about 10 to 50 mg per day, and for parenteral administration

about 10 to 70 mg per day. For sustained release forms of the

medicament, either oral or parenferal dosage forms are useful -

which deliver 10 to 50 mg per day. Of course sustained release

forms can be prepared which will deliver proportionmal amounts

over selected periods of time, for example 4, 6 or 12 hours.

These quantities, irrespective of the method or route of .admin-

istration selected, appear to provide optimum relief for adults

in the 60 to 76 kg weight class. The attending physician may
choose to vary the defined quantities depgnding on such factors
as the condition being treated, and the age, weight, and general
physical condition of the patient.

The primcipal and preferred compounds which are the subject
matter of this invention are naloxone, naltrexcme and nalmefene. -
These compounds are known narcotic antagonists. They are gen-~
erally recognized as pure opioid antagonists and will be so re~
owever,

garded for purposes of this description. Naltrexéne, hi

has been described as having slight agonistic activity. Wikler,

A., Int. J. of the Addictions 12(7) 869, 1977.

It should be noted, and is here emphasized, that the opioid
antagonists as used in this invention are not used to neutralize
the effect of opioid agonmists such as narcotic drugs. They are
used to treat clinical gastroenterologic disorders in which in-
testinal dysmotility is a major compdnent. For such use they
may be employed to treat intermittent or prolonged periods of

hypomotility or intermittent hypomotility~hypermotility.

PCT/US83/00333
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It has now been discovered that hypomotility arises from

relative or absolute excess of one or more of the endogenous

opiocids at the intestinal level, in the brain or at both sites,

or from abnormal binding of those endogenous opiolds to their spe-
cific receptors in the intestine and/or brain, thereby causing
inhibition of propulsive intestinal contractions. The use of
pure opioid antagonists in accordance with this invention
restores normal endogenous opioid balance and alleviates
dysmotility problems.

Some humans, such as those suffering from chronic consti-
pation, are affected with chronic hypomotility. Some individuals
may suffer from hypermotility at one time and hypomotility
another. As indicated zbove, the effect of the therapeutic
agents of this invention when used as described herein is to
restore the balance between available and bound opiate receptor
sites thereby to restore normal motility as evidenced by relief
of constipation, relief of abdominal distention or pain as
illustrated in the examples.

- Naloxone, naltrexonme and nalmefene are representatives of
known classes of compounds which are pure opiocid antagonists.
The compounds of the class are derivatives of morphine and
codeine. -

Nalmefene is typical of ome useful class of compounds
which are described together with their method of preparation
in United States Patent 3,896,226 which was issued on July 22,

1975. The compounds are morphine or codeine derivatives which

may be represented by the formula:

WIPO
RNATION

L2

W
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Rg CHy
wherein R is allyl or cyclopropylmethyl, Rl is hydrogen or
10 hydroxy and 32 is hydroxy or methoxy. .
Typical compounds within the scope of the formula include:
a. 6-methylene—6~desoxy—N—allyl—l&—hydroxydihydronor—
morphine. |
b. 6—methy1ene—é—desoxy—N—cyleprOpylmethyl—lé—hydroxydihy—
15 dronormorphine.
c. 6—methjlene-6-desoxy-N—cyclopropylmethyl dihydronor-
morphine.
d. 6—methy1ene—6—desoxy-N-allyl-dihydronormorphine.
a. 6—methylené—6—desoxy-N—allyl—dihydronorcodeine.
20 £. 6~methylene—6-desoxy—N—cyclopropylmethyl-l4—hydroxydihy-
dronorcodeine.
g. 6-methylene-6-desoxy-N-allyl-l4-hydroxydihydronor-
codeine.
Compound b is nalmefene.
25 . The compounds are prepared by reaction of the appropriate
6~keto starting compound with excess triphenylphbsphomethylene

followed -by reaction with an allyl or cyclopropylmethyl halide,
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suitably the bromide or chloride. If the starting compound is

é 3-hydroxy compound, i.e., & morphine derivative, the final pro-

duct can be converted to a codeine derivative by reaction with

diazomethane to comvert the hydroxyl group to a methoxyl moiety.
Other morphine derivatives which may be employed in the

practice of the invention as well as methods for their prepara-

tion are described in United States Patents 3,254,088 and

3,332,950. They may be represented by the formula:

wherein Rq is allyl, 3'-methyl-2'-butenyl, cyclopropylmethyl or
cyclobutylmethyl.

The compounds may be prepared by reaction of a selected
14-hydroxy starting compound with a suitable organic halide
such as l-bromo-3-methyl-2-butene, allyl bromide or the
corresponding chlorides.

Typical compounds within the scope of the foregoing
formula include: ;

a. N-allyl-lé-hydroxydihydronormorphinone.

b. N-cyclopropylmethyl-l4-hydroxydihydronormorphinone.

¢. N-cyclobutylmethyl-l4-hydroxydihydronormorphinone.

d. N-(3'methyl-2-butenyl)-l4-hydroxydihydronormorphinone.

‘€
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» The first named compound is naloxone. The .second is
naltrexone.
A third class of pure antagonists useful in this invention
is described along with methods of preparation in Unite@ States
5 Patent 3,320,262. The compounds are represented by the

formulas shown below in which the second formula represents dihydro

compounds: _CHi~
§32~-cn-—cﬁ—-cuz

/
10 //’\/% .
\:—'— \/ 0

]
0 N—-O----CHE----COR6

By

1 CH,

asr B
» o X T

R ! o
4 0 N-—O——CHZ—"COR6

wherein R, is methoxy or hydroxy, Rg is hydrogen or hydroxy and

Rg is hydrogen, methyl, ethyl, propyl, allyl or benzyl.

25 Typical compounds within the scope of the formula include:

a. N—cyclopro-pylmethyl-nor—14—hydroxycod einone~-6-carboxy-

methyloxime.

OREAT
OMPL

——.—"‘"—__ \
Z WIFO ™
Y repnaTIOS




10

15

20

25

WO 83/03197 PCT/US83/00333

-8~

b. N-cyclopropylmethyl-nor-codeinone-6-carboxymethyloxime.

c. N-cyclopropylmethyl-nor-l4-hydroxymorphinone—6-carboxy-
methyloxime.

d. N-cyclopropylmethyl-nor-morphinone-6-carboxymethyloxime
methylester.

é. N-cyclopropylmethyl~nor-l4-hydroxydihydrocodeinone-6-
carboxy-methyloxime.

f. HN-cyclopropylmethyl-nor-l4-hydroxydihydrocodeinone—6-
carboxy-methyloxime methylester.

g. N-cyclopropylmethyl-nor-dihydrocodeinone-6-carboxy-
methyloxime methylester.

h. N-cyclopropylmethyl-nor-1l4~hydroxydihydromorphinone~-6-
carboxy-methyloxime methyle;ter.

i. N—cycloprqpylmethyl~nor-dihydromorphinone—é—carboxy—
methyloxime methylester.

The compounds are prepared by reaction of the selected

ketone starting compound with.a suitable organic halide as des-

cribed above, followed by reaction of the N-substituted compounds

with a selected ester of carboxymethoxyl amine.

All of the compounds described above can be utilised in the
form of pharmaceutically acceptable salfs. Pharmaceutically
acceptable salts'are salts which are free of toxicity or other
therapeutically harmful or undesirable effects. These include, -

for example, such salts as the hydrochloride, hydrobromide,

_ neutral and acid fumarate and maleate, teraphthalate, ethane

sulfonate, oxalate and bitartrate.

Water-soluble salts with volatile acids (e.g. hydrochloric

LUl
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and acetic acid) can be prepared by adding an aqueous solution
of slightly more.than one eéuivalent of .the"acid to an aqueous

dispersion of the base and evaporating the solution thus formed

under reduced pressure. The residue can then be recrystallized.

Salts of non-volatile inorganic acids (e.g. orthophosphoric

acid) can be prepared by adding the stoichiometric amount of

the acid to an aqueous dispersiom of the base and treating the
resulting solution in t@e same way. Salts of organic acids which
are difficultly soluble in water (e.g. the.benzoate) can be pre-
pared by reacting the acid and the base in equivalent amounts in
ethyl alcohol medium and evaporating the solution.

For ease of administration it is, of course, preferred to
treat patients orally. Surprisingly, as is illustrated herein-
after, naloxone, which has been art recognized as being ‘poorly
absorbed when given perorally is nevertheless active at local
intéstinal sites and effective for the indications mentioned
above when administered orally; In the event that the patient
is unable to cooperate, is kept in a "nothing by mouth” status,
if there is an intransigent blockage of the gastrointesiinal
tract, or if.angagonist éctivity at the brain or at other sys—

temic sites is desired, the route of choice will be the

parenteral route.
The principal aspects of the invention, then, are the use
of certain known compounds to achieve control of intestinal
_ motility. The compounds may be used alome or in association with

selected pharmaceutical carriers in the form of pharmaceutical

compositions containing effective amounts of the active agents.
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The compositions may be administered parenterally or by various
non-parenteral routes, primarily oral, but.also by.buccal, sub-
lingual, rectal and transdermal routes. The compositions may be
prepared for relatively rapid absorption or in sustained release

forms.

For buccal and sublingual administration the active in-

gredient can be formulated in tablet form with water soluble

binding agents such as lactose or other palatable carbohydrates.

For rectal administration suppositories or inserts con-

taining the active ingredient dispersed in such reagents as

cocoa butter, petroleum, or other natural lubricant or in a syn-
thetic emmolient such as polyethylene glycol 1000 or polyethyl-
ene glycol 4000.

rTransdermal administratio£ will normally be from a sustained
release preparation which may be applied as a patch or from a
gauze applied to the skin. |

The preferred method of administering the active agents of
this invention is from sustained release forms since this is

most convenient for patients, and avoids the necessity of con-

stant clock watching or interruption of normal daily activities.

A number of compositions suitable for such preparations are known
and can be used in the practice of this invention. As afore-
said, the dosage forms can be prepared to deliver 10 to 50 mg
of active ingredient per day divided over selected time intervals,
for exémple 4, 6, 12 or even twenty-four hours.

Oné convenient procedure is to forQulate the selected motil-

ity control agent in a time disintegrating tablet or pellet

)
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coated with various thicknesses of known materials such as car-

nauba wax, cellulose esters and ethers, fats, keratin, gluten

or various natural or synthetic esters. Tablets in which the

motility control agent is contained in a slowly dissolving core
such as a core of stearic acid or castor oil are useful. Mixed
release granule tablets comprising mixtures of the drug itself
and thé drug in separate particles coated with materials which
dissolve. at different rates such as dehydrogenated castor oil
or fatty acids can also be employed. Alternatively thg active
material can be bound to an lon exchange resin such as sulfuric
acid type cation exchange resin.

The presently preferred sustained release forms of this

invention are those in which the active agent i; carried through
the gastrointestinal tract in a mixed polymer carrier. The
carrier slowly erodes during transport so that increments of
the opioid antagonist may be released for attachment to
receptor sites.

In these forms, the principal carrier is a mixed, hydrated
alkyl hydroxy cellulose in which the alkyl groups contain up to

four carbon atoms and at least ome is propyl or butyl. This

polymer functions as a drug release retardant. Cellulose deriva-
tives which are substituted with two different élkyl groups are
preferred since there is less tendency for such polymers to
crystallize. The polymers are prepared by standard alkoxyla-
tion reactioms. In case two different alkyl groups are to be

substituted, concurrent or successive reactions may be employed.

Generally, with such mixed substituents where will be zbout 50%
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of each substituent. The presently preferred polymer is propyl
hydroxymethyl cellulose.

The cellulose derivative is normally hydrated to a degree
of from about 5% to 25% by weight, preferably 10% to 20Z. A
degree of hydration of 157 by weight is especially preferred
since it is readily achieved, and provides sustained release
forms with excellent properties;

To pfevent the cellulose polymer from crystallizing and -
thereby reducing the rate at which the active agent is released,

an anticrystallinity agent is added. The function of the agent

 is to prevent the cellulose polymer from achieving a degree of

regulatity at which it will crystallize. The presenély preferred
anticrystallinity reagents are polyalkylene oxides, such as poly-
ethylene oxide or other pharmaceutically acceptable analogues. .
The molecular weight of the oxide may vary from about 100,000 to
10 million with & to 5 million being preferred because of ready
availability, ease of compounding and efficiency for preventing
crystallization. Normally the amount of such agent added will be
from about 15% to 30% by weight so that the weight of cellulose
product will be from about 70Z to 85%.

The polymer and selected active agent or agents are com-
pounded, to form tablets or other standard dosage forms in
conventionzl equipment with any of a number of anti-stick or

releasing agents such ag magnesium stearate or talc. The amount

_ employved is mot critical and normally ranges from about 0.57

to 27 by weight.
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The sustained release dosage forms can be formulated to
contain any desired'quantit& of active agent. Typically, a tab-
let or other form will contain from about 5% to 20% active in-
gredient and 80% to 95% carrier. As indicated above, they may

5 be prepared to release the selected quantities of oploid anta-
gonist over time periods of, for example, from 4 to 12 hours.

In the foregoing discussions, all quantities given on a
by weight basis are based on the total weight except the degree
of hydration of the cellulose derivative which is based on the

10 weight of the derivative.

In short, the motility control agents of this invention
can be administered in any of a wide variety of forms includ-
ing tablets, capsules, lozenges, suppositories, emulsions,
{sotonic solutions and the like. They can be formulated for

15 immediate absorption or for sustained release.
The following non-limiting examples are given by way of
illustration only.
EXAMPLE 1
A female with a history of chronic constipation for a
20 period of over fwenty years, requiring daily use of large doses
of laxatives plus frequent enemas, was admitted to the research

hospital on day ome at approximately 4:00 p.m. She was given

a standard laxative regimen documented to be inadequate to

effect a spontaneous bowel movement, and placed on a high

25 . residue diet.
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During the first 24 hours she was treated with a placebo
(Infusion A) according to—tﬁe following schedule:
4 p.m.=5 p.m. ‘1) Dextrose and water 250 cc over 1 hr.
5 p.m.-12 midnight 2),Séline 250 cc over 7 hrs.
5 12 midnight-8 a.m. 3) Dextrose and water - 250 cc over 8 hrs.

8 a.m.-4 p.m. 4) Dextrose and water 250 cc over 8 hrs.
) 1250 cc over 24 hrs.

On day two at 4:00 p.m. the placebo was terminated and the
patient was treated intravenously with naloxome according to
10 the following schedule.
4pm~5pm 1)Dextrose & Water 250 cc + l.6mg Naloxome in 1 hr.
5pm~12 midnight 2)Saline 1250 cc + 8.4mg Naloxone in 7 hrs.
12 midnight-8am 3)Dextrose & Water 250 cc + 9.6mg Naloxonme in 8 hrs.

8am-4pm 4)Dextrose & Water 500 cc + 9.6mg Naloxome in 8§ hrs.
1250 cc + 29.2mg Naloxone in 24 hrs

15

At 4:00 p.m. on day three the parenteral administration was
discontinued and the dosage regimen was changed to oral adminis-
tration of 3.6 mg of naloxone in synthetic érape juice every
three hours for three days, omitting treatment only when the

20 patient was sleeping. The total dosage per day was 21.6 mg.

During the five days that the patient was under hospital

care the stools were collected and weighed. The results were

as follows: ’ -
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STOOL ‘WEIGHT GRAMS
Day _ ' 'Wet'weigiﬁ:t - 'Dry Weight
1 452 . 41
2 649 52
3 ‘ 985 A 77
4 997 - 77
5 806 65

Samples of the patient's blood and urine were collected -
each day and subjected to analysis. No adverse effects were
observed.

The experiment'waS'conducfed as a single blind. The patient
was not aware of whether she was receiving a placebo or the active
agent.

EXAMPLE "II

A second patient with a history of over twenty years of
chronic constipation, intractable to laxatives, who for the
past several months was only relieved by enema treatment was
admitted to the hospital and placed on a high residue diet.

She was then treated in a manner similar to the patient
of Example I, but with no laxatives or emenas given, in

accordance with the following schedule:
Treatment
29.2 mg naloxone, intravenous
placebo, oral
14.4 mg naloxone, oral
21.6 mg naloxone, oral

21.6 mg naloxone, oral

G"U"-\wNI—'L(\:)j

7.2 mg naloxone, oral
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Da Treatment
7 " placebo, oral
8 placebo, oral
9 o placebo, oral
5 The patient's stools were collected and weighed each day

with the following results:

" "STOOL WEIGHT GRAMS

Day Wet Weight " 'Dry Weight
1 84 18.5
10 2 none -
3 35 8.2
4 125 66.4
5 230 82.4
6 | 34 12.1
15 7 ' none -
8 43 12.2
9 none -
No adverse effects were noted by clinical examinationms,
bloed or uripe analysis.

20 The following tables summarize the results which were
achieved with additional patients treated with nalaxone following
the general procedures of Examples I and II. Substantially the
same results will be achieved with naltrexone, nalmefene and
other compounds within the scope of the foregoing formulas.

25 . The tables set fqrth the significant detaills and results

of a number of studies conducted with different patients suffer-

ing from various forms of intestinal dysmotility. For example,
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Table 1 reports the results of five.separate studies, three in-
patient and two outpatient,'on the same patient at the research
hospital. The first study was of two days .duration. The
lengths of subsequént studies are as indicated.

The reports Tables 1 to 5 are for’patiénts with chronic
constipation. Those in Tables 6, 7 and 8 are.for patients with

irritable bowel syndrome. Tables 9 and 10 are summaries.




PCT/US83/00333

-18-

WO 83/03197

{ep peg - d 9
£ep pugq - d S
£up °3vI9AY - d Y
Lvp 23v19AB UBY] X9339q YONR o»ﬁu v [
Aup aFexeaw uvyl 123393Yg 9°T1¢ v A (Juat
-~3ed3Ino)
Lep @93vxaay 917 v T *o-d o3
jusmasoaduf padIeR LA $9 908 9°1T¢ v €
JuauaAoxdu] PINABH £°t LL L66 9°1¢ v [4 (3uat
, ~3uduy)
juswaaoxdury payrey LY LL G986 9°12 v T *o+d 4]
JjuowaAOXdW PINABH . 0°€ s 649 2°6¢ v 4 (3uat
. -3edut)
@3usyd ON 8T 1% ) (4% .- d T "ATTE 1§
(ol ] o i \,Q.L ~ E o ~me cQk Uun o v
g59 Hf giz gRE EEE "gE &7 GEE
g d P ~ . ® ~ ~Hp g b 2t Bt (=%
o 0t o = M Ll o = =g d < il s ML) <
oo m N rt rt = mEO O
r ~’ . » o N (23~ (=2 o]
(0] () [ B S o A i Fh
™ m W.

9TBwa I PLo awak ¢g ® *'Q0°'VY
T aaquny] jJuafieg

T 14V,



WO 83/03197 PCT/US83/00333

e claa R S I =19~ -
i
g o
&0 a0 50
§ «© 9
H M
g 9 9
g 6>1 o ~ )]
- [o3]
=1 = =4 Y o
@ & © .= ™M
g £ &5 ' o
34 + + ~ >
a o
4 W H oW
9 o o ©w g
e 44 3 ~ ]
3 EX RS | =]
9 ¢ o ¢ @
A 8 a »
g3Usmmo) s =2 =2 5§ a
‘s«agt [} (3] [3] (] -
5 3 2 2 &5 °
¢smojduls 5 2 a2 < =B
(%) 3=d ° 5
T®%°94 N N
(=)
: Gl a8 3
& am £1q SHE
I 12994
o
[o]
b3
o’
e (mB)
= T3 IeM o o~ W’
g -[-233& ) ™~ o 0]
P>
(8m) N N WV v ©»
9soQ Inog P P e
*72 IEJOI. o™~ ™~ o™ N o~
=
2
ogeveld 10 B d 4 < < < M A
punodmoy) o
JATIOV A
£Leq - &N <M H N @M = N
£Lpnag
woTIRIl .
~STUTWpY ”
J0 @3noy -
1
1 o -
) S .
o~ R ™~
o | LT %
ApniS | &A@ n o9
[y W o B[y N o




TABLE 2

WO 83/03197 PCT/US83/00333

-20- -
~ - —
3 3 3
. 8S3UsTmo) Y : Y]
¢sults : ° :
¢smo3dmAg = =z =
(2) 3= v} H o o o @ @
1B994 ) I 42 n o o 1 © 1 © ©
]
3
g (=3) "
N I &I(I cc. 1 -} 0 N o~ 1 ~ 1 ~ [«]
N g 1E%2d 1 O 0 . -
]
.g o
25 |
a (u36 < 1 n n o <= | I o ~
a “3M °M [-2] ™ o~ ™ ) ~ 2] )
0o - &
™ IB931
EX ]
o o -
p“ -
. (3) g < 9 e o
M gso Mg | © & © & =H oA ~ © o © o ©
™~ - o™N ™~
7T TB30L
3
0gqaoBTg 10 | &
L= .
punodmog "3 < =] < < < < R~ =] [=TE i )
DATIOV g )
. L=q
- N M = N = NN YW N~ © O
Lpnag .
UoF3Iell
—-STUTWpYy i {
Jo °931noy
Apn3g - ~
B T




TABLE 3

WO 83/03197 7 PCT/US83/00333

-21~
- ™ - =+ = o4 = = ==
9 © © © ©o© o o o o ¢
$ 8 8 8 8 &2 8 8 3 s
S'.TC‘IBUI;IO_D ] «Q o [+] [} [} ] o 4] (]
Susts o o © © o © o 9 9o 9
‘gmo3dmAs 5 B B B & & =& A & A
(%) e I 1 I ! i 1 1 1 l i
T®%d
)
E u3
o H (us) i | 1 { ! 1 1 1 ! i
g I £3q
"é’g TB991
g™ (8)
‘,d_‘) cdq\ *IM 19M i i l i i I i 1 1 1
Y. 18234
p-. L]
Ay
- (3™ ~ =)
°SOQ INOH | o 4 4 4 1 4 1 1 1
4z 1E30L | ™
0gqadeTg 10 < A~ 1 ! 1 ! 1 i <
punodmo)
JATIOV
feg dpms| = © ©® & 0 A & @0 < 0
uoT3IBI} N N
—STUTUPY | a
J0 933N0y
dpmig | Z g




WO 83/03197 PCT/US83/00333
. -t - < Ol e - .- - - . * - - - -
= -22-
- I -
o © ©o 9o ©
[e] Q Q Q Q
s & 34 +3 e
S3USWWOo) a @w o @
oErs | 2 2 8 2 2
¢swo3zduisg
(z) 1Bd 1 1 i H i
o34
”~~
o
5
< (m3) I 1 I I i
8 I Lag
§ 1E993
™
Re (ws) A TS TR T |
2 "IM IeM
H 18934 -
(Bw) o ©
9soQ inog o = i ;
yg Tezog | ¥
0q30BTd 10 <« < M~ & ™
punodmo) -
DATIOY
feg fpmag { ¢ &~ ® & G .
uoT3IeIl
~STUTwpy
J0 33noy
£pm3g




PCT/US83/00333

WO 83/03197

gnoauejuods

aTeuwR I PTO IEaL G9 ® ‘°g°g
[ 19quny jJusflBg

7 IVl

TITIS KRG 8897 ¢Juswanoaduy ssaq - 3€ 99T - a L
WS, HE Tranyeu,, .
snoaurjuods {jusuasoxduy payIBYR - 9¢ 66¢ - d 9
w8 RE Teanieu,
snoauejuods {jusmssoxdur payasy - €Z 692 - d S
w8 R Teanleu, :
! snosugjuods {jusmaaoaduf paqaey - 0z SHT 9'12Z v Ul
uS,Hd TBINlEU,,
gnoausjuods {juswesoxdufy payavy - oo 292 9°17 v €
w8, RE £s®s Tmanjeu, fjusmesoaduy - SE 8cT 9T v rA _
o.q . _ ‘ (3uataed
3 To03as oN - Supseru - 9°12 v T *o*d -uy) Z§
| T00318 jOo TrAOWAX TeIFITP (98viaoAy - Yy (o174 - d vA
100319 3yo 93essud snoauwjuodg (3uwet3ed
Juawsaoadmy ¢sdurin - 6S 99T 2°6¢C v T AT ~-ut) 1#
" Q. wn tf ~ O = ~ T o —~me o QP U wm rt o %]
S58 %8 g9 gEE  gES "9f %f EF
i [= T o ~ ] ~r o ~H 0 g M. R T He ot Pa
o n ot —~ = = 1= =0 g9 g e 3 @ “
Be o »q rt oo =] pE ® o B
1~ B ~ . . o N n g B 0o
0 o n o, A I th
- [} MW.




PCT/US83/00333

WO 83/03197

1
<p
()]

1
t

Rg ssed
031 33an uappng JO IBENBOIQ 3807
pooay jo swos {Kd snoauvjuodg

wopjerndyuem TeITITP £q TrRAOWRY

TeAOWAX TBATLITP
3v 3dud33e 193J9 USAI R ON

28va9AB 03 }oBQ

fTeaowdx TEIFSTP UITA LTUO RY -

S3uswmo)
¢sul81g

‘smo3dm{g

(penup3uod) Y HIAVL

- e €8T 2°6¢C v Y
- - ) - 2°6¢ v £
- LT GET - d A
(3uataed
- - - - d T *A*F  -UF) Ef
— — — — L m
- 1T SOT - d 8
Fs §5F ®rs #E% Rg% Fg HEE %
lm (.Am Beoo 0 E Br 9g em.n M
V N o I g e =% rt Heort (=%
muTL M.L = [ = Q 4 “ = ] -
./ . m-. mz Aﬂduma ) S b
8 R o, A =
o m., )




PCT/US83/00333

WO 83/03197

1o03s ssed o3 ufwvilg

- 6 71t - d 9
JusmeAoaduy - 9z 456 - d G

Wg ssed

03 923an ueppns Jo asnwo9q jJuapled
£q 3soT s9o993 Ing ¢Rg snosueluodg - - - - d Y
Juawasoxdury payIBR - 62 9Ly 9°12Z v €
JusmRAoIdWE PIYIBR ~ 1 YET 9'1¢ v 4

Jusmaaoxduy paNIABR - L GET 9°1Z v I vo-d z1

. Juawoaoxdwy paxiey - LT 182 (AN YA v [4

o~ . , ]

_ - T PAA - d 1 AT T#
Quun tf ~ O = o~ = ~ 4 ook Un T ol v
cod RE gif gRE g "EE Ef §EE ¢

B o o N n e o ~H P o~ v B 5] rt Het 5]
o Ot ~H =P =R (=] =g < <4 oo <
Be O g o 1 o mE ® o b
I B ~ . . onN ng Hwo
o o o & o, A I Fh
- o W.

oTem pfo Iwdf [/ B ‘*qQ'H
8 Iaquniy JuafiIeg

S TIAVL




PCT/US83/00333

WO 83/03197

853 9TquaappeuoD
fujed ou {juoworoaduy swog

WY TINn3 {983 9TquaaIPLBU0D
fured ou fjuswaaoaduf poaNIuR

ured ou
‘Wg TINng fauvowssoxdwy padaeR

Yyleap 8,pIFyYo
-juead $3dey spiod9a of

9°1Z oy

sfep 7 103 Tefal pauodisod {pafp PIFYOPUBRIYH

£

oTew pTo aeef g9 v **g°g
 aequny Justieq

9 4T9VL

9T \{ (/
RE TINF
fured ou {juswesoxdur paNIABK 9°TZ v T *o°d
. adnaaaw
Ty uwyl a9339q yonu fuged
3 ‘¢JuamoAcadur paurwisng 79 0y £y - d €
| :
Braoae ueyy 1aijaq yonm
fured {juswaaoaduy pedyiBR £°0 0°'1T VAt 7°6¢ v 4
* 4ep peq yo °d43 Tensn lufed  £°0 0°¢ 12 - - T AT
7 O unon I B - I ~ o o> Yun K
p 5&9 B8 BIp @R g3 "R %F BB
i =) o ~_ P ~ =B “Hp g R ot Koot
_ grg g~ F" . F o b Res Y pEe®
. t B ~ . D o N 09 B 0o
i n O 0 &~ o, A 1
J - ® g

(3uagied
~3m0) Z§

(3uegyud
~uf) I

Apn3g-




PCT/US83/00333

WO 83/03197

_— i

P

Nt

' juawsAoxdut dwos
tuted £q 19381 PaMOTTIOIF (WA POOH

9°1¢ v 8
juaws Aoaduy
payaeu fuped ou {Rg poon 9°TZ v L
Lvp 93evavar
fng Bupssed weTqoxad fuyeg v yT \'4 9
fuvp 93va94am
‘Rg Surssed woTqoad fupeg - d S
fep o98evaaae
‘wg Surssud waTqoad fujeg - d ¥
Lep 93v19AB _
‘Wg Bufrssed weTqoad fupwg - d €
.ﬁ fep 98evaaar ‘fuyed
N ‘ng Suyssed YITA WATqOIg - 1 z
Lep 1oo0d fuoTsualstp Sured - d T ‘ord -InQ) €f
Wg. 8upssed L3TnoTIITp fses
fuofsualsEp [eujwopqe {Lep a3wviaaay - a 9
Qwnu- tf g ~ O ~ Hrj
S5g Rf gir gEf gEy FEE &7 HEE
B BT ] ~ . ® - @ —“H D 09 b oot et E.
~ = - = - I m o <« “ HpB o ]
n" g I y r 5 SE® g b
oo b 0 &~ B ‘ P9 A
(o3
3]

(penut3uod) 9 ATIVL




PCT/US83/00333

WO 83/03197

ured jusxanvax {WOTIUIISEQ - J L
JuawdAoadurg
uwos {UOTIuUalsTp swos fuped oN - d 9
Juswe Ao xduy
poyrew fuor3judlsfp yewpufm {ujed oy 9°TZ v S
JusweAcIdury dwos {UOFIUDISEP ‘ufeq 0°8T v ]
JuswaAoxdury
IY3TTs fWg snosuwvjuods Sufpwg 9°'Te v £
Aep 98vaaAw ‘uopjualsyp furwyd 0°'8T v r4
(3ustied
Aep 98wvaaAw fuopjualsyp fujpeg ¢ rANA v T *o*d -3no) ¥
sed swos fujed a2wos f{Rg pooy 0°8T v T,
JuswaAoddur pajyaeu futed ou {Rg poon 80T v 0T
~Juswasoxduy peyiew furwmd ou {Rg poon 9°'T2Z v 5
ownwu’ tj ¥ A~ o~ E e o Ok Un rt w w
SeE  %f §9F gEE gEY  RER Fp HED g
B g ] ~ . ~ b ~H @ g ot et o
© 0t o = K =+ = B e < « oo 9
He © 39 rt of o £ ® o -
+ B ~ . . 0 N o B wao
o @ o & o, A 1 Fh
- 1] nOH.

(penuriuod) 9 FIAVIL




TABLE 6 (continued)

WO 83/03197

Sju2wWmo)

¢su8ig

¢ smoadudg

(%) 3=
TE99%

(us)

*In Laq
18994

(ud)
*IM° ISM:
TB9Rd"

(Sm)
3soQ Inoy’

#Z 1'30L

0qedeTd 10.

punodwo)
3ATIOY

Leq

£pn3s

uoTlIell

-STUTWpY”

Jo 33nog

AP“QS"

Abdominal pain; some distention;

slight improvement

Distention; no pain; slight

improvement

-29-

PCT/US83/00333




PCT/US83/00333

WO 83/03197

Wg 330§ afdpirnu jo 93wssed

gnosugjuods $UOFIUIISTP 989 YONK 1€ 96 2°62 v A
. (3uatied
98ueyd ON T AN - d T- AR ~uf) gf
, W9 snosusjuods {UOTIUAST( - d 9
uoj3juelstp ‘uyed swos {Rg snosuwrjuodg - d <
1
UOTIBA0TA]BP
poraeuw (sdwexo fupwd fuofpilualsi( - a Y
UOTIUL]STP owos SR snoosuwjuodg 9°1Z ' €
. W snoosumijuods $jusmosoadwuy padavy 9°T¢ v Z
: , (3uarijed
! UOTIUIISTP B89] 8°0 SL £5T 8°0T A4 T ro*d -3no) 74
o
i Aep o8BI9AB
ueyl I9339q fUOTIUIISTP BB L°S %02 .8%9 - d rd
‘ Aep 93vianew (3uetied
; ueyl 19339q {uOTIUAISTp SHI] 9°Z U2 19 2'62 v T AT ~ut) T#
m QWY . i 1xf ~ 0 . o~ F o \)ﬂ.nTu. QO p 9w b v
, f5y B g3f gREE gEY %EER ¥e QBE g
i g g o ~ ' m - om ~Hp okl Q. ot Bt A
o 0t o~ = = - [ [l ] 9 e H O «
! w“c m Z o ° m.7u W m ® ' m ﬂ.o
n o n > o, A I Fh
\ » a M.-

aTvmay pro aedf gT ® ‘*g°r
G I2quny JUILIBg

L TIavy




PCT/US83/00333

WO 83/03197

1

- -

. mar—

uotjualsp fured fRg ﬁmmam A
uoTjualsfp fuped fRg [rRUS 7
TopjualsEp {pessed Rg pavy [TBUS

UOTIUSISTP ou
fgduread smos $possed 31308 WY T

UOTIUaISTP
ou *‘uyed ou {possed 3jJ0os Ry €

"

uoFjualstp ou fured ou {pessed Ry ¢

-
o
(=%

-3n0) yj

S3usmmo)
‘su3rs
‘smo3dudsg
(2) 384
12994
(m8) *Im
Lag Te09g
(u8)
*IM I9M
TE994
asoq anog
%2 TB3ICL
punodmo)
JATIOY
£=q
Lpn3g-
uoTIBIl
~STUTWpy
Jo @3noy
£pmig-

oqeoeTg 10

(ponufjuod) / HILVL



PCT/US83/00333

WO 83/03197

e

B

i 2

o 0+ s,

, fep 23visAr {10038 ON - a 6
Aep 9%vasAw uwyl I2319q {Kg DuQ - a 8
fep 98rvaoArw {10038 ON - d L
suwoldwis ou ¢{Kg snoausjuodg 9*¢’ a/v 9
swojduis ou {10038 ON 9°12 v S
guwojzduks ou {Kg 9gnosuwjuodg 9°TZ v y
uofjualefp 1o ugped ou {Hg ON 9°'TZ v €
JuomaAoxduy povIvw
fuoTjualsFp ou {Kg snosuejuodg ¢€*Z 9 By 9°12C v Z
Juawasoaduy padiem . (3ueried
fuofjuelsTp ou f{Kg snoauwjuodg ' T°Z U 1 09 0°8T v T ~ano) ¢
' :
o . WOTIU33STP
1 pue uyed paswaxaoap {[Teuws W4 9°T ] T2 - d A
UOTIURISTP pue urwd pasydLd (quotied
~9p Y3ITA Juemwanoxduf payaem {Hg ON - - - 262 v T AT ~ut) T
g2y ¥F g§7 §FF g¥Y  SgE §y §B% 2
mau.a rt m B m "0 e rt Ha 9o o =] =}
’ < ~H P v G s T A
m 0 ~ = = = = a4 < H Do «
He 0O tal rt T o m e o O -
ot B ~ . . o N Do B oo
v 0 n o, A 1 Hh
© Lo

2Teum pjo aealk 99 ® a.mo<

9 I9quny JusTieg

8 WIGVL.




PCT/US83/00333

WO 83/03197

s = O

St

"\r -

!
™
o

I

_ uof3edilsuod
CTeEAl InySs9oons (od T sagok oFyasdoTpT
£1qeqoad 1 {yBIII[NISSa00Ns T 0 SAT 1) 2 f anoge 2d&3 opa3erI9n | LL 8 ‘d'H
1BFI1] InJssadons (od T s8sxead Q¢ uotiedyys
£1qeqoad 1 f¢sTeFx) [njyssooons g T $AT g) € uByl @1om  -uod ofyiIedofpr 4 59 L ‘g'q
(od T sagak uoriedias
STRTI] TNJ8sad0ns8 oN 0 AT 1) ¢ 0T 3noqe ~u0d ofyiledoipy H 6€ € “&'r
(od 1T sBaeak gz uotledyas
STREA3 [nJSsad0ons g 0 AT T) 7 uByl saom  -uod 9fyjedoypr g 6E Z Mg
(od T saeadk gy anads
STBTI] [NJSs3adons ¢ rA AT 7) € uByl 210w Teordoaj~uoN g €S T 0"V
........... )dM SIN S q S B N-d I—.G
e REY £ES 58 P F 8§ EF 0 ER
0 0 = g o F] o . i
2 ~E" poe e : Rg BB
1] « rt n M mo 2] o ot
Q m =} 0 th | . n
* W rt o
~ o rt
=3
[a9
e
[
"

s3udfied coﬁumnﬂumaoo dTuoaYnH

’

6 ATAVY,




TABLE ‘10

Irritable Bowel Syndrome Patilents
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The following formulations illustrate procedures which can be
employed to produce'a~varie£y of dosage forms of the active

ingredients of this invention. The active ingredient in each

formulation is naloxone. It could be naltrexone, nalmefene or

any of the other compoﬁnds of this invention.

TABLET .
‘Mg Tdblet
1) Oral form: Naloxone hydrochloride 12
Starch 50
Lactose 75
Magnesium stearate 2
Stearic acid ' 5

The compound, a portion of the starch and the lactose are

~

-

combined and wet granulated with starch paste. The wet granula-
tion is placed on trays and allowed to dry overnight at a tempera-
ture of 45° C. The dried granulation is comminuted in a cominutor
to a particle size of approximately 20 mesh, Magnesium stearate,
stearic acid, and the balance of the starch are added and the
entire mix blended prior to»comﬁression on a suitable tablet

press. The tablets are compressed at a weight of 232 mg using

a 11/12" punch with a balance of 4 kg. These tablets will disin-

tegrate within a half hour according to the method described in

USP XVI. i .
‘ " ‘Mg Tablet
2) ' Naloxone 6
Microcrystalline cellulose 30
Spray-dried lactose 60
Colloidal silica , 1

Stearic acid 1
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Screen the alkaloid to break up iumps and blend with
microcrystalline cellulose. Add spray-dried lactose and blend.
Finally add the stearic acid and colloidal silica; blend to ob-

tain homogenous mixture. Compress using 9/32 in shallow concave

punch.
CAPSULES
1) Naloxone hydrochloride - 10 ng.
Lactose 45
Starch 45

The compound, a portion of the starch and the lactose are
combined and wet granulated with starch paste. The wet granula-
tion is placed on trays and allowed to dry overnight at a tem-—
perature of 45°C. The dried granul;tion is added to a hand
gelatin capsule of the appropriate size.

2) Naloxone 20 mg

Sesame oil 90

The free base is mixed with sesame oil and encapsulated in

- a soft gelatin capsule of the appropriate size.

SUSTATNED RELEASE

1) Oral
Naloxone (12 mg) is included in a hydrophilic polymer
matrix from which it will be gradually excluded following inges-
tion. The inclusion is accomplished by diésolving the free base
in a suitable non-polar solvent from which it will be absorbed

by the polymers. Removal of the solvent leaves the product

L
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bound in the matrix from which it is released by water solutionm.
Rates of delivery can be controlled bycthe'hydroph;lic character
of the matrix which can be both non-‘orrbiodegradable as desired.
2) Oral
Naloxone (12mg) is mixed with sucrose and compounded

into 1 mm diameter pellets to yield a total of 200 pellets.

Fifty beads ére used in the uncoated form. The remainingrbeads
are divided into three equal parts and coated with stearic acid,
palmitic acid and glycerol myristate in appropriate amounts to
The

allow dissolution in the intestine over 4, 8 or 12 hours.

beads are encapsulated in an appropriate size hard gelatin

capsule.
PARENTERAL *
Mg/cc
1) Naloxone hydrochloride 10
Methyl paraben 1.8
Propyl paraben 0.2
Water for injection . Q.Se

The solution is prepared by first dissolving the parabens
in hot water for injection, cooling to room temperature and dis-

solving the compound and sodium chloride. It is then filtered,

using sterile technique, through a bacteriological filter (0.6

micron or smaller porosity), after which it is transferred into

ampoules or multiple-dose vials.

" Mg/ce
2) Naloxone 10 or 20
Ethanol 100

Propylene~-glycol 880
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The solution is prepéred by dissolving the naloxone in the
alcohol and diluting with propyleme glycol. .It is.then filtered
using sterile techniques, th%qugh a bacteriological filter after

which it is transferred into ampules or multiple dose vials.

SUSTAINED RELEASE

1) Parenteral
The hydrochloride salt of naloxone (20mg) is dissolved
in an approériate amount of ethanol. The solution is mixed with
sesame o0il (5:1 gatio) and heated at 45° un@er vacuum to remove
the alcochol. The residue (drug in sesame o0il) is transferred

into individual or repeated dose ampoules.

2) Suppository

. : ‘Percent
Naloxone hydrochloride 4.06
Polyoxyethylene 1000 (approx M 1000) © 80.14
Polyoxyethylene 4000 (approx M 4000) 15.00
Methyl paraben 45
Propyl paraben o .05
Purified water USP 3.10

The HCI salt of the compound is dissolved in the water and
added to a melted mixture of the polyoxyethylemes which are al-
ready combined with the parabens. This molten mixture is poured
into suppository molds and cast into suppositories weighing 3
grams each. They are frozen to solidify and packaged into foil.

3) Tablet

A total of 65 gm 15Z hydrated propyl hydroxymethyl

cellulose and 24 gm polyethylene oxide (mw= 5,000,000) are mixed

PCT/US83/00333
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together with 10 gm of naloxone hydrochloride.in a uniform powdery
slurry and 1 mg magnesium stearate is added. The mix is pressed

into tablets at a pressure of 100 atm.  Each of the tablets

contains 10 mg naloxone. A tablet when®orally administered
5 delivers the naloxone over a.period of 12 hours.
4) Tablet
Nalmefene tablets which are suitable for a sustained
release delivery over 12 hour perilods are prepared by mixing
in the conventional manner 63 gm 15% hydrated propyl hydroxy-
10 methyl cellulose and 24 gm polyethflene oxide (mw= 5,000,000)
together with 12 gm of nalmefene hydrochloride in a uniform
powdery slurry. The mix is pressed into tablets at a pressure

of 100 atm, each of the tablets containing 12 mg nalmefene.
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WHAT ‘IS CLAIMED IS:

PCT/US83/00333

1. A method for .the.restoration of normal motility in a

patient afflicted with an intestinal dysmotility which comprises

the administration of an amount which is effective to restore

motility of a compound represented by the formula:

0

wherein Ry is 3'-methyl~2-buteneyl; allyl; cyclopropylmethyl;

or cyclobutylmethyl and pharmaceutically acceptable salts thereof.

2. A method as in claim 1 wherein the method of administra-~

tion is oral and the amount administered is from about 10 to about

50 mg per day.

3. A method as in claim 1 wherein the method of administra-~

tion is parenteral and the amount administered is from about 10

to about 70 mg per day.

4. A method as in claim 1, 2 or 3 wherein the compound

administered is nzloxone.

5. A method as in claims 1, 2 or 3 wherein the compound

administered is naltrexone.

6. A method as in claims 1, 2 or 3 where the result of the

dismotility is comstipation.
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7. A method as in claims 1, 2 or 3 wherein.the result of the

dysmotility is irritable bowel syndrome.’

8. A method as.in claims 1, 2 or 3 .wherein the result of the

dysmotility,is constipation, and the compound . administered is

5 mnaloxone.

9. A method as in claims 1, 2 or 3 wherein the result oﬁ

the -dysmotility is constipation, and the compound administered

_is naltrexone.

10. A method as in claims 1, 2 or 3 wherein the result of the

10 dysmotility is irritable bowel syndrome and the compound adminis-

tered is naloxone.

11. A method as in claims 1, 2 or 3 wherein the result of
the dysmotility is irritable bowel syndrome and the compound

administered is naltrexpne.

15 12. a method for the restoration of normal motility in a
patient afflicted with intestinal dysmotility which comprises
administration of an amount which is effective to restore normal

motility of a compound represented by the formula:

20

25
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wherein R is allyl or cyclopropylmethyl, Rl.is ‘hydrogen or hydroxy
and R, is hydroxy or methoxy and pharmaceutically acceptable salts

thereof.

13. A method as in claim 12 wherein.thé method of administra-
tion is oral and 'the amount administered is from about 10 to 30
mg per day. |

14. A method as in claim 12 wherein the method of administra-
tion is oral and the amount administered is from about 10 to 70

mg per day.

15. A method as in claims 12, 13 or 14 wherein the compound

' administered is nalmefene.

16. A method as in claims 12, 13 or 14 wherein the result
of the dysmotility is constipation.
17. A method as in claims 12, 13 or 14 wherein the result

of the dysmotility is irritable bowel syndrome.
18. A method as in claims 12, 13 or 14 wherein the result

of the dysmotility is constipation, and the compound administered

" is nalmefene.

19. A method ag in claims 12, 13 or 14 wherein the result of
the dysmotility is irritable bowel syndrome and the compound

administered is nalmefene.

20. A method for the restoration of normal motility in a
patient afflicted with intestinal dysmotility which éomprises

administration of an amount which is effective to restore

motility of a compound' represented by the formula:
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CHZ
('IH ~— CH— CH2
N
5 /
— 0
// \\\0 N 0 CH COR
Ry 1y 6

and the corresponding dehydro compounds wherein R,is methoxy
or hydroxy, Rg is hydrogen'or hydroxy, and Rg is hydrogen, methyl,
10 ethyl, propyl, allyl and benzyl, and the parmaceutically acceptable
salts thereof. '
21. A method as in claim 20 wherein the method of adminis-

tration is oral and the amount administered is from about 10 to

about 50 mg per day.

15 22. A method as in claim 20 wherein the method of administra-
tion is parenteral and the amount administered is from about 10

to about 70 mg per day.

23. A method as in claims 20, 21 or 22 wherein the result

of the dysmotility is comnstipatiom. -

20 24. A method as in claims 20, 21 or 22 wherein the result

of the dysmotility is irritable bowel syndrome.
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25. A sustained .release formulation suitable for administer—

ing an opioid antagonist to a patient to .restore normal intestinal

utility, the antagonist being represented by the formula:

HO

1"3
N~\\\

10}

/

0 0

wherein Ry is 3'-methyl-2~-butenyl; allyl; cyclopropylmethyl; or

cyclobutylmethyl and including the pharmaceutically acceptable

salts thereof; said formulatiom containing, based on the total

weight, from about 5% to 20Z of opioid antagonist and from 80Z to

95% of a carrier, said carrier comprising a release agent together

with from, based on the total weight, 70Z to 30Z of a hydrated

alkyl hydroxy cellulose in which the alkyl groups contain up to

four carbon atoms and at least one of them is propyl or butyl, and,

based on the total weight,

from 30%Z to 707 of a pharmaceutically

acceptable polyalkylene oxide, the degree of hydratiom of the

alkyl hydroxy cellulose being from 5Z to 25% by weight based on

its total weight.

26. A formulation as
ist is naloxonme.

27. A formulatiom as
ist is naltrexone.

28. A formulation as

alkyl hydroxy cellulose is

in ¢laim 25 wherein the opioid antagon-

in Claim 25 wherein the opioid antagon-

in Claim 25, é6 or 27 wherein the hydrated

propyl hydroxymethyl cellulose.
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i 29. Arformulation as in Claim 25, 26, 27 or 28 in dosage

unit form.

30, A sustained release formulation suitable for administer-

ing an opioid antagonist to 2 patient to restore normal

intestinal utility, the antagonist being represented by the

formula:

wherein R is ailyl or cyclopropylmethyl, Ry is hydrogen or hydroxy
and Ry is hydroxy or methoxy and including the pharmaceutically
acceptable salts thereof; said formulation containing, based on
the total weight, from about 5% to 207 of opioid antagonist and

. from 807 to 95% of a carrier, said carrier comprising a release
agent together with from, based on the total weigh£, 70% to 307 of
a hydrated alkyl hydroxy cellulose in which the alkyl groups
contain up to four carbon atoms and at lease one of they is propyl
or butyl, and, based on the total weight, from 30% to 70% of a
pharmaceutically acceptable polyalkylene oxide, the degree of
hydratiqn of the alkyl hydroxy cellulose being from 57 to 257 by

) weight based on its total weight.

31. A formulation as in Claim 30 wherein the opioid

antagonist is nalmefene.
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32. A formulation as in Claim 30 wherein.the hydrated
alkyl hydroxy cellulose is propyl hydroxymethyl cellulose.

33. A formulation as in Claim 30, 31 or 32 in dosage

unit form.
34. A sustained-release formulation suitable for administer-

ing an opioid antagonist to a patient to restore normal intestinal

utility, the antagonist being represented by the formula:

CH

/\:

CH —--CH——-_CH2

0
0 N—0 —CHZ—- QOR6

and the corresponding dehydro compounds wherein R; is methoxy

or hydroxy, Rs is hydrogen or hydroxy, and Rg is hydrogen, methyl,
ethyl, propyl, allyl and benzyl, and including pharmaceutically
acceptable salts thereof; said formulation containing, based on
the total weight, from about 5% to 20Z of opioid antagonist and
from 80Z to 85% of a carrier, said carrier comprising a release
agent together with from, based on the total weight, 707 to

30%Z of a hydrated alkyl hydroxy ceél.lulose. in which the alkyl

groups contain up to four carbon atoms and at least one of them

is propyl or butyl, and, based on the total weight, from 30Z to

w
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70% of a pharmaceutically acceptable polyalkylene oxide, the degree

of hydration of the alkyl hydroxy cellulose being from 5% to 25% by
weight based on its total weight.

35. A formulation as in Claim 34 wherein the h&drated alkyl
hydroxy cellulose is propyl hydroxymethyl cellulose.

36. A formulation as in claim 34 or 35 in dosage unit form.

37. A method for the restoration of normal motility in a
patient afflicted with an intestinal dysmotility which is independent
of prior administration of opioid agonists which comprises the
administration of an amount of pure opioid antagonist which is

effective to restore motility.

38. A sustained release formulation suitable for administering
an opioid antagonist to a patient to restore normal intestinal
motility comprising from 5% to 20% of an opioid antagonist and
from 80% to 95% of a carrier, said carrier camprising a release
agent together with from, based on the total weight, 70% to 30% of
a hydrated alkyl hydroxy cellulose in which the alkyl groups con-—
tain up to four carbon atoms and at least one of them is propyl or
butyl, and, based on the total weight, from 30% to 70% of a pharma-
ceutically acceptable polyalkylene oxide, the degfee of hydration
of the alkyl hydroxy cellulose being from 5% to 25% by weight based

on its total weight.
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AMENDED CLAIMS
(received by the International Bureau on 09 August 1983 (09.08.83))

1. A method for the restoration of normal motiiity in a patient
afflicted with an -intestinal dysxiotility which is independent of prior
administration of opiocid agonists which comprises the administration of
an amount which is effective to restore mc_:tility of a ccxnpound represented

by the formula:
R3

LN

wherein R3 is 3'-methyl-2-buteneyl; ailyl; cyclopropylmethyl;
or cyclobutylmethyl and pharmaceutically acceptable salts thereof.
2.- A method as in claim 1 wherein the method of administra-
tion is oral and the amount administered is from about 10 to about
50 mé per day.
3. A method aé in claim 1 wherein the method of administra-—
tion 1s parenteral and the amount administered is from about 10
to about 70 mg per day.
4, A method as in_claim 1, 2 or 3 wherein the compound

administered is naloxone.

5. A method as in claims 1, 2 or 3 wherein the compound

administered is naltrexone.

6. A method as in claims 1, 2 or 3 where the result of the

dismotility is constipation.

x
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A method as in claims 1, 2 or 3 wherein.the result of the .

~

7.

dysmotility is irritable bowel syndrome.

8. A method as.in claims 1, 2 or 3 wherein the .result of the

dysmotility is constipation, and the compound.administered is

5 naloxone.

9. A method as in claims 1, 2 or 3 wherein the result of

the -dysmotility is constipation, and the compound administered

is naltrexone.

10. A method as in claims 1, 2 or 3 wherein the result of the

10 dysmotility is irritable bowel syndrome and the compound adminis-

tered is naloxone.

11. A method as in claims 1, 2 or 3 wherein the result of
the dysmotility is {rritable bowel syndrome and the compound

administered is mpaltrexone.

12. A method for the restoration of normal motility in a patient

15
afflicted with intestinal dysmotility which is independént of prior ad-
ministration of opioid agonists which comprises administration of an
amount which is effective to restore normal motility of a compound repre-
sented by the formula:
20
N"—'R
&
R
2 o CHZ

25
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wherein R is allyl or cyclopropylmethyl, Rl is hydrogen or hydroxy

and R, is hydroxy or .methoxy ‘and pharmaceutically acceptable salts

thereof.

13. A method as in claim 12 wherein.the method of administra-

5 tion is oral anci fhe amount administered is from about 10 to 50

mg per day.

14. A method as in claim 12 wherein the method of administra-

tion is oral and the amount administered is from about 10 to 70 )

mg per day.

10 15. A method as in claims 12, 13 or 14 wherein the compound

" administered is nalmefene.

16. A method as in claims 12, 13 or 14 wherein the result

of the dysmotility is constipatiomn.

17. A methed as in claims 12, 13 or 14 wherein the result
15 of the dysmotility is irritable bowel syndrome.
8. A metﬁad as in claims 12, 13 or 14 wherein the result

of the dysmotility is constipation, and the compound administered

is nalmefene.
19. A method as in claims 12, 13 or 14 wherein the result of

20 the dysmotility is irritable bowel syndrome and the compound

administered is nalmefene.

20. A method for the restoration of normal motility in a
patient afflicted with intestinal dysmotility which is independent of: >
prior administration of opioid agonists whi-ch‘ccnprises administration of »
25 an amouht which is ,effeéﬁi-ve’ to restore rr;otility of a conipound repre-

_ sented by the formula:
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25. A sustained release formulation suitable for administer-

ing an opioid antagonist to a patient to restore normal intéstinal

nﬁtility; the antagonist being represented by the formula:

10

wherein Rz 1s 3'-methyl-2-butenyl; allyl; cyclopropylmethyl; or

cyclobutylmethyl and including the pharmaceutically acceptable

calts thereof; said formulation containing, based on the total

weight, from about 5% to 207 of opioid antagonist and from 80% to

15 95% of a carrier, said carrier comprising a release agent together

with from, based on the total weight, 70Z to 30% of a hydrated

alkyl hydroxy cellulose in which the alkyl groups contain up to

four carbon atoms and at least one of them is propyl or butyl, and,

based on the total weight, from 30Z to 70%7 of a pharmaceutically

20 acceptable polyalkylene oxide, the degree of hydration of the

alkyl hydroxy cellulose being from 5% to 25%Z by weight based on

its total weight.

- 26. A formulation as in claim 25 wherein the opioid antagon-—

ist is naloxone.

25 27.- A formulation as in Claim 25 wherein the opioid antagon-—

i{st is naltrexone.

28. A formulation as in Claim 25, 26 or 27 wherein the hydrated

alkyl hydroxy cellulose is propyl hydroxymethyl cellulose.
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29. A formulation as in Claim 25, 26, 27 or 28 in dosage

unit form;

30. A sustained release'fOrmulation'suitable'for administer-

ing an opioid an;agoﬁist to a patient to restore normal

' intestinalﬁotility, the antagonist being represented by the

formula:

wherein R is allyl or cyclopropylmethfl, Ry 1s hydrogen or hydroxy
and Rg isrhydroxy or methoxy and including the pharmacgutically
acceptable salés thereof; said formulation containing, based on
the total weight, from about 5% to 20Z of opioid antagonist and
from 80%Z to 95% of a carriler, said carrier comprising a release
agent together with from, baséd on the total weight, 707 to 307 of
a hydrated alkyl hydroxy celiulose in which the alkyl groups
contain up to four carbon atoms and at lease onme of they is propyl
or butyl, and, based on the total weight, from 30Z to 707 of a
pharmaceutically acceptable polyalkflene oxide, the degree of
hydration of the alkyl hydroxy cellulose being from 5% to 25%Z by
weight based on its total weight.

31. A formulation as in Claim 30 wherein the opioid

antagonist 1s nalmefene.
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32. A formulation as in Claim 30 wherein the hydrated

alkyl hydroxy cellulose is propyl hydroxymethyl cellulose.

33. A formulation as in Claim 30, 31 or 32 in dosage

unit form.

3%, A sustained release formulafion suitable for administer-

ing an opioid antagonist to a patient to restore normal intestinal

motility, the antagonist being represented by the formula:

’ 0
N—0~— CH'Z-—-" C0R6

and the corresponding dehydro compounds wherein Ry is methoxy
or hydroxy, R5 is hydrogen or hydroxy, and Rg is hydrogen, methyl,
ethyl, fropyl, allyl and benzyl, and including pharmaceutically

acceptable salts thereof; said formulation containing, based on
the total weight, from about 5% to 207 of opioid antagonist and
from 80Z to 85% of a carrier, said carrier comprising a release
agent together with from, based on the total weight, 70Z to

30% of-a hydrated alkyl hydroxy cellulose in which the alkyl

groups contain up to four carbon atoms and at least one of them

is propyl or butyl, and, based on the total weight, from 30Z to
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70% of a pharmaceutically acceptable polyalkylene oxide, the degree of

hydration of the alkyl hydroxy cellulose being from 5% to 25% by weight

based on its total weight. -

35. A formilation as in Claim 34 wherein the hydrated alkyl

hydroxy cellulose is r_.Jroéyl hydroxyrr{ethyl éellulosé.

36, * A formulation as in claim 34 or 35 in dosage unit form.

37. A method for the restoration of normal nbtility in a patient

afflicted with an intestinal dysmotility which is independent of prior

administration of opioid agonists which conipriseS the administration of

an amount of pure opioid antagonistwhich is effective to restore motility.

a pure opioid antagonist to a patient to restore normal intestinal motility;

38, A sustained release forrﬁulation suitable for administration of

said formulation containing, based on the total 'weight, from 5% to 20% of

pure opioid antagonist and from 80% to 95% of a carriei:, said carrier com-

prising a release agent together with from, based on the total weight, 70%

to 30% of a hydrated alkyl hydroxy cellulose in which the alkyl groups con-

tain up to four carbon atoms and at least one of‘ them is propyl or butyl,

and, based on the total weight, from 30% to 70% of a,_pharmaceutically

acceptable polyalkylene oxide, the degree of hydration of the alkyl hydroxy

cellulose being from 5% to 25% by weight based on its total weight.

39. A formulation as in Claim37 wherein the hydrated alkyl hydroxy

cellulose is propyl hydroxymethyl cellulose.

-40. A formulation as in Claim38 or39 in dosage unit form.

L]
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STATEMENT UNDER ARTICLE 19

New pages 40 to 42 and 44 to 47 replace the same
numbered pages in the application presently on file.

The new pages are for the purpose of making the
following changes in the claims:

Claims 1, 12 and 20: at line 2, in each instance
insert "which is independent of prior administration of oﬁioid
agonists" after "dysmotility".

Claim 12, line 1: change "a" to "A",

Claims 25, 30 and 34: at line 3, in each instance
change "utility" to read "motility".

Claim 38, lines 1 and 2:change "administering an" to
"administration of a pure”.

Claim 38, line 3: change "comprising" to "; said
formulation containing, based on the total weight,".

Claim 38, line 3: change "an" to "pure”.

Page 47 iﬁﬁroduces new claims 39 and 40.
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