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[571 ABSTRACT

The present invention pertains to a dual control sustained
release drug delivery system which comprises a core and a
porous coating layer over the core, wherein the coated core
comprises (A) a core comprising in percentages by weight of
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from about 60% to about 90%; (b) an edible material having
a melting point from about 25° C. to about 100° C. selected
from the group consisting of (i) fatty acids having an iodine
value from about 1 to about 10, (ii) natural waxes, (iii)
synthetic waxes, and (iv) mixtures thereof, present in an
amount from about 5% to about 40%; and (B) a porous
coating layer over the core comprising in percentages by
weight of the coating layer composition (a) a
pH-independent water-insoluble polymer present in an
amount from about 40% to about 80%; and (b) a water-
soluble film forming polymer present in an amount from
about 20% to about 60%.
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the above compositions are entirely satisfactory. All of the
above sustained release compositions have a tendency to

rapidly release water-miscible drugs into the body when the

sustained release compositions are administered with food.

This is a continuation of prior application Ser. No. 5 Thus it would be advantageous to prepare a sustained release
08/275,198 as originally filed on Jul. 14, 1994, now aban-  composition having release properties which are unaffected
doned which was a continuation of U.S. Ser. No. 07/875,846 by the consumption of food. "The present invention provides
filed Apr. 29, 1992, now abandoned. such improved sustained release drug delivery systems

without the disadvantages characteristic of previously
BACKGROUND OF THE INVENTION 10 known products. The present invention also provides meth-
. R odg for prppaﬁng thege 1rnprn‘na:1 sugtained release Arng
L. Field of the Invention delivery systems and the medicated sustained release com-
This invention pertains to dual control sustained release positions in which they may be employed.
drug delivery systems. The novel drug delivery systems
contain a core comprising a medicament and a waxy mate- ;5 SUMMARY OF THE INVENTION
rial . and a coating la}{er over the core comprising a The present invention pertains to a dual control sustained
pH-independent water-insoluble polymer and a water-  poieace qmg delivery system which comprises a core and a
SOWIBIC pOIyInCl. 1hcapeutically CUECUVE amoums of W€ narayg coating layer over the core, wherein the coated core
drug delivery systems may be utilized in a wide variety of  _coc.
harmaceutically acceptable camriers to prepare medicated s .
fustained release compositions. This iuvené):; also relates ? wa core ¢ orf]pnsmg in percentages by weight of the
to methods for preparing these drug delivery systems and the cor[e\comp(’:s.mon. N .
medicated sustained release compositions in which they may (2) a medicament present in an amount from about 60%
be used. to about 90%;
2. De.scnpuon of the Bac'k‘ground ‘ ‘ 25 (b),)i‘g "(‘?bfi gggﬂ]%?néasgigg %?g f‘f;);n ;:}T;
Sustained re}case compositions for thq sequential or timed consisting of (i) fatty acids having an iodine value from
release of me'd{camentS are well 'lmown in the: art. Generally about 1 to about 10, (ii) natural waxes, (iii) synthetic
such composmons contain mcdlf:amcnt parl;lclcs, norma]ly waxes, and (iv) mixtures thereof, present in an amount
adrministered in divided doses two or more times dail cor v
mixed with or covered by a coating material which i’s 30 mfron: :,E\?ﬂt fzht,(‘)ga})ﬂi?‘?i f}? ,:i core comprising in

. . . L ®)a the core comprising in
res1staqt to ‘!egfa‘?“m“ or dlsmtegratl.on 1 .the stomach pcrccntagcs by weight of the coating layer composition:
and/or in the intestine for a selected period of time. Release (2) a pH-independent water-insoluble polym tin
of the medicament may occur by leaching, erosion, rupture, o Em'mm%mm ahmi A‘; % to ahmg 2?\ o Drosel
diffusion or similar actions, depending upon the nature and T TOREE SUUEE WY TS STmL SV, ==
thickness of the coating material. 35  (b) a water-soluble film forming polymer present in an

A frequently encountered problem in the field of sustained amount from about 20% to about 60%.
release compositions is that many water-miscible drugs have BRIEF DESCRIPTION OF THE FIGURE
a tendency to be dumped or surged into the body during the e s Lo .
first hour or two after an oral dosage form is ingested. This FAU. 115 a graph Showing e 1 VILro dissolution proitie
problem is particularly acute when the sustained release 4° of a procainamide 1.1ydroch10r1de prolon.ged release tablet
compositions are administered with food. f)“\:f::“in{? hour period prepared according to the present
US. Pat. No. 4,789,549, issued to Khan et al. and =
assigned to Warner-Lambert Company, discloses a sustained DETAILED DESCRIPTION OF THE
release composition comprising a medicament in a water- 45 INVENTION
soluble polymer matrix coated with a semi-permeable mem- The present invention pertains to a sustained release drug
brane coating layer consisting of hydroxypropyl cellulose  jojivery systems having a dual control mechaiism. The drug
and cellulose acetate phthalate with polyoxypropylene poly- delivery system contains a core comprising a medicament
oxyethylene block copolymer and acctylated monoglycer- 34, waxy material and a porous coating layer over the core
ides. The water-soluble polymer matrix is preferably so comprising a pH-independent water-insoluble polymer and
hydroxypropyl methylceliulose. a water-soluble film forming polymer. Applicants have
U.S. Pat. No. 4816264, issued to Phillips et al. and  found that conventional sustained release compositions con-
assigned to Warner-Lambert Company, discloses a sustained  taining a water-soluble polymer matrix in the core have a
release drug delivery system containing a core comprisinga  tendency to either dump or delay the release of a medica-
medicament and a cellulosic gelling polymer such as 55 ment when administered with 2 high fat meal. Applicants
hydroxyethyl cellulose coated with a semi-permeable mem- have discovered that sustained release compositions con-
brane coating layer comprising a water-soluble ccllulosic  taining the combination of a core having a medicament and
polymer such as hydroxypropyl cellulose and a water- 3 waxy material and a semi-permeable coating layer are
insoluble acrylic polymer such as Eudragit E30D. essentially unaffected by food consumption. The dual con-
U.S. Pat. No. 4,851,233, issued to Khan et al. and g trol mechanism is achieved by employing a fatty acid or
assigned to Warner-Lambert Company, discloses a com- waxy material in the core and a specific combination of
pressed table binder system consisting essentially of  polymeric materials in the porous coating layer. The
procainamide hydrochloride or sodium meclofenamate, type improved dual control sustained release drug delivery sys-
“H” hyd.roxyethyl cellulose, and microcrystalline cellulose tems prolong the release of medicaments for up to 12 hours
coated with hydroxyethyl cellulose. 65 OI more.

‘While the above sustained release compositions provide
some degree of improved sustained release activity, none of

The dual control sustained release drug delivery systems
may be utilized in a wide variety of pharmaceutically
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acceptable carriers and confectionery bulking agents to
prepare medicated sustained release compositions. This
invention also relates to methods for preparing these dual
control sustained release drug delivery systems and the
medicated sustained release compositions in which they may
be employed.

As set out above, the dual control sustained release drug
delivery systems contain a core comprising a medicament
and an edible material having a melting point from about 25°
C. to about 100° C. selected from the group consisting of (i)
fatty acids having an iodine value from about 1 to about 10,
(ii) natural waxes, (iii) synthetic waxes, and (iv) mixtures
thereof.

The medicaments (drugs, pharmaceuticals) present in the
core of the drug delivery system of the present invention
may be selected from a wide variety of water-soluble and
water-insoluble drugs and their acid addition or metallic
salts. Both organic and inorganic salts may be used provided
the drug maintains its medicament value. Exemplary acid
addition salts include hydrochloride, hydrobromide,
orthophosphate, benzoate, maleate, tartrate, succinate,
citrate, salicylate, sulfate and acetate. Exemplary metallic
salts include sodium, potassium, calcium, and magnesium.

The medicament may be selected from a wide range of
therapeutic agents and mixtures of therapeutic agents which
may be administered in sustained release or prolonged
action form. Nonlimiting illustrative categories and specific
examples of such medicaments include:

(a) Analgesics, such as acetylsalicylic acid,
acetaminophen, ibuprofen, phenacetin, phenylbutazone,
salicylamide, sodium salicylate, and meclofenamic acid;

(b) Anthelmintics, such as dithiazanine iodide and gar-
dona;

(c) Antiasmatics, such as aminophylline, metaproterenol,
epinephrine, theophylline, and oxtripbylline;

(d) Antiarrhythmics, such as procainamide hydrochloride
and pirminol;

(e) Anticholesterolemic and antilipid agents, such as
gemfibrozil, HMG reductase inhibitors, and ACAT inhibi-
tors;

() Antiemetics, such as prochloroperazine dimaleate;

(g) Antiepileptic drugs, such as sodium phenytoin;

(h) Antihistamines, such as chlorpheniramine maleate,
bromphcniramine maleate, phenindamine tartrate, pyril-
amine maleate, methapyrilene fumarate, doxylamine
succinate, phenyltoloxamme citrate, dlphenylhyd.ramine
hydrochloride, promethazine, terfenedine and triprolidine;

(i) Antihypertensives, such as methyldopa;

() Anti-inflammatory agents, such as isoxicam, meclofe-
pamic acid, sodium meclofenamate, and naproxen;

{k) Antinauseants, such as dimenhydrinate and meclizine;

(1) Antipyretics, such as N-acetyl-p-aminophenol;

(m) Antitussives, such as dextromethorphan, dex-
tromethorphan hydrobromide, noscapine, carbetapentane
citrate, chlophedianol hydrochloride, codeine and diphen-
hydramine hydrochloride;

(n) Anxiety agents, such as buspirone hydrochloride and
N-methylglucamine;

(o) Appetite suppressants, such as phenylpropanolamine
hydrochloride and caffeine;

(p) Cathartics, such as castor oil;

@ Ccntral nervous system stimulants, such as nicotine
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(r) Cardiovascular preparations, such as angiotensin con-
verting enzyme inhibitors (ACE inhibitors), including enaia-
pril maleate and catopril; calcium channel blockers, includ-
ing verapamil hydrochloride;

(s) Cognition activators such as tactine;

(t) Decongestants, such as phenylephrine hydrochloride,
phenylpropanolamine hydrochloride, pseudoephedrine
hydrochloride, pseudoephedrine hydrobromide, pseu-
doephedrine sulfate and ephedrine;

(u) Expectoraats, such as guaifenesin and glycerol guai-
acolate;

(v) Laxatives, such as phenolphthalein, danthron, pam-
abrom and bisocadyl;

(w) Nutritional suppiements, inciuding vitamins and
minerals, such as ascorbic acid, niacin, pantothenic acid,
vitamin B6, thiamine hydrochlon'de riboflavin, potassium

19&6‘3, potass1"..m Chleﬂde nnpnn sulfate and ferrous sul-

fate; and
(x) Various alkaloids, such as codeine phosphate, codeine
sulfate and morphine.

Preferred drugs to be employed include sparingly soluble
drugs such as sodium meclofenamate, meclofenamic acid,
methyldopa, sodium phenytoin, and the like, and freely
soluble drugs such as diphenhydramine hydrochloride, pseu-
doephedrine hydrochioride, procainamide hydrochioride,
and oxiriphyliine. In a preferred embodiment, the medica-
ment is selected from the group consisting of sodium

Iafanamate and srocainam
meclofenamate and procainamide byd.fochlondc In a more

preferred embodiment, the medicament is procainamide
hydrochioride.

The medicament of the present invention may be used in
many distinct physical forms well known in the pharmaceu-
tical art to provide an initial dosage of the medicament
and/or a further time-release form of the medicament. With-
out being limited thereto, such physical forms include free
forms and encapsulated forms, and mixtures thereof.

The amount of medicament drug or its acid addition salt
used in the present invention may vary depending upon the
therapeutic dosage recommended or permitted for the par-
ticular medicament. In general, the amount of medicament
present is the ordinary dosage required to obtain the desired
result. Such dosages are known to the skilled practitioner in
the medical arts and are not a part of the present invention.

Tn a nreferred embodiment. the medicament in the core of

2l 2 prexarred dmooaiment, thc medicamean: 1 1N Core

the drug delivery system is present in an amount from about
60% to about 90%, preferabiy from about 70% to about
90%, and more preferably from about 75% to about 85%, by

weight of the core composition.

1[lC CUJUJ.C llldLClld.l. pleCIll. in the core of l.llC u.lug
delivery system of the present invention is a material which
has a melting point in the range from. about 25° C. to about
100° C,, preferably from abont 35° C, to abont 100° C_, and

more preferably ﬁ'om about 45° C. to about 100° C. The
meiting point of the edibie materiai shouid be within the
recited range because the sustained release properties of the
final dmg delivery system will be greatly affected by the fat

or wa¥ constitniant
Of WaX Sonsuulie.

The edible materials useful in the core are selected from
the group consisting of fatty acids, natural wazes, synthetic
waxes, and the like, and mixtures thereof. Fatty acids are
carboxylic acids derived from or contained in an animal or
vegetable fat or oil. Fatty acids are composed of a chain of
alkyl groups containing from 4 to 22 carbon atoms and are
characterized by a terminal carboxyl group. Waxes are

Taser saalting axmanda sdtvtienn an anmamainde hoving a hiah

vy . oo o T
LOW-INCUILE OIgailic INRues Ui Cliipounas uavu.ls 4 1nign

TFE\/A FXHIRIT 1N4R

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

~

5

molecular weight, are solid at room temperature and gen-
erally are similar in composition to fats and oils except that

waxes contain no glycerides. Waxes may be hydrocarbons or

esters of fatty acids and alcohols. Fatty acids and waxes are
both classified as lipids.

The farrv acids ugeful in the present invention are acids

which have an iodine value from about 1 to about 10. The
iodine value is a means of determining the degree of
unsaturation in a fat or oil. The measurement of iodine
values is determined by known titrating methods and is

ranartad in tarmg of pantiaramec af indina ahearha
l\zy\lj wa Ju LA AL VI vvau AULLD VL AWV ‘IU\)U&U\‘U \A. mu

of fat or oil sample titrated. (See “Bailey’s Industrial Oil and
Fat Products,” Vol. 2, 4th Ed., Swern, Danicl ed., pp.
436-438 (1982)). Hence the fatty acids useful in the present

L) ). BICTHI L1i-p ¢
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monopalmitate, glyceryl dilaurate, glyceryl trilaurate, glyc-
eryl monolaurate, glyceryl didocosanoate, glyceryl
tridocosanoate, olvr‘f-rvl monodocosanoate olycgryl

monocaproate, glyccryl d.lcaproatc, glyceryl tricaproate,
glyceryl monomyristate, glyceryl dimyristate, glyceryl
trimyristate, glyceryl monodecenoate, glyceryl didecenoate,
glyceryl tridecenoate, and the like, and mixtures thereof. The
preferred glycerides are selected from the group consisting
of glyceryl monostearate, glyceryl distearate, glyceryl
tristearate, and mixtures thereof.

In a preferred embodiment, the edible material is selected

from the group consisting of carnauba wax, hydrogenated
vegetable oils, and stearic acid. More preferably, the edible
material is carnauba wax.

invention have an iodine value from about 1 cenngram to 15 The amount of edible material used in the core may vary
about 10 centigrams. depending upon the medicament employed and the degree of

Fatty acids useful in the present invention are selected  sustained release desired. In general, the fatty acid or waxy
from the group consisﬁng of hydrogcnatcd pa]m oil, hyd_[o- edible material will be present in the core in an amount from
genated paim Kernel oil, hy urogenateu peanut oil, hydroge- about 5% to about 40%, preferably from about 5% to about
nated rapeseed oil, hydrogenated rice bran oil, hydrogenated 2° 30%, and more preferably from about 5% to about 15%, by
soybean oil, hydrogenated cottonseed oil, hydrogemated ~ weight of the core composition.
sunflower oil, hydrogenated castor oil, and the like, and The core of the dmg delivery system of the present
mixtures thereof. Other fatty acids include, for example, invention may also contain conventional excipients and
decenoic acid, docosanoic acid, stearic acid, palmitic acid, additives which function to facilitate processing or storage.
lauric acid. myristic acid, and the like, and mixtures thereof. 2> Thus coloring agents, flavoring agents, perfumes, sweeten-
The preferred fatty acids are selected from the group con- ing agents, surface active agents, lubricants, softeners,
sisting of hydrogenated palm oil, hydrogenated castor oil, glidants, stabilizing agents, and the like, and mixtures
hydrogenated cottonseed oil, stearic acid, palmitic acid, and thereof, may be employed.
mixtures thereof. The most preferred fatty acid is stearic . As set out above, the cores in the drug delivery systems
acid. are coated with a porous rnnhng lavﬂr nnrp@nsl‘ng a

Waxes useful in the present invention include natural pH-independent water-insoluble polymcr present and a
waxes, such as animal waxes, vegetable waxes, and petro- water-soluble film forming polymer.
leumn waxes (i.e., paraffin waxes, microcrystalline waxes, The pH-independent water-insoluble polymers in the
petrolatum waxes, mineral waxes), and synthetic waxes . coating ‘layer of the drug delivery system of the present
which are edible and have a melting point within the range invention are preferably acrylic polymers. Suitable water-
from about 25° C. to about 100° C. Specific examples of  insoluble polymers in the present invention include aqueous
useful waxes are spermaceti wax, carnauba wax, Japan wax, acrylic resin dispersions such as polyacrylamide,
bavben'v wax, flax wax, heeqwax Chinese wax, shellac polvacrvldcxia‘an “01_‘,’311{"1 nyancacrylate’ pr\)ly}nethyl
wax, lanolin wax, sugarcane wax, candelilla wax, paraffin . methacrylate, methacrylic resin copolymer, and the like, and
wax, microcrystalline wax, petrolatum wax, carbowax, and ~ mixtures thereof. Preferred resins are the Eudragits™
the like, and mixtures thereof. Mixtures of these waxes with (methacrylic resin copolymer), made by Rohm Pharma.
the fatty acids set out above may also be used. The preferred ~ Budragit NE30D™ is highly preferred.
waxes are selected from the group consisting of carnauba The amount of pH-independent water-insoluble polymer
wax, bees wax, glyceryl tristearate, glyceryl monostearate, ,< used in the present invention may vary depending upon the
paratun wax, mucrocrystaline wax, glyceryl distearate, and ~ medicament employed and the degree of sustained release
mixtures thereof. The most preferred waxes are carnauba desired. The pH-independent water-insoluble polymer in the
wax, bees wax, glyceryl tristearate, glyceryl monostearate,  coating layer is preferably present in an amount from about
and paraffin wax. 40% to about 80%, more preferably from about 50% to

The wax may also be an ester of a fatty acid having from 5, about 75%, and most preferably from about 55% to about
about 12 to about 31 carbon atoms and a fatty alcchol having 70%, by weight of the coating layer composition.
from about 12 to about 31 carbon atoms, the ester having a The water-soluble film forming polymers in the coating
carbon atom content from about 24 to about 62 carbon layer of the drug delivery system of the present invention
atoms. Examples of such fatty, acid esters are myricyl include cellulose derivatives such as
Da.lmltate Cervl Dahmtate CHVI cerotate, mVI'lCVl melissate, 55 bydrgxyprgpvlceuulgse. hyd{'gxyprgpyl_methylceuulgSe
stearyl palmitate, stearyl myristate, lauryl laurate, and the  hydroxypropylmethylcellulose phthalate, sodium
like, and mixtures thereof. The preferred fatty acid esters are carboxymethylcellulose, and the like, and mixtures thereof.
selected from the group consisting of stearyl palmitate, In a preferred embodiment, the film forming polymer is
stearyl myristate, and mixtures thereof. hydroxypropylcellulose.

The wax may also be a monoglyceryl ester, diglyceryl 60  The amount of water-soluble film forming polymer used
ester. or triglyceryl ester (glycerides) which is an ester in the present invention may vary depending upon the
formed from a fatty acid having from about 10 to about 22 medicament employed and the degree of sustained release
carbon atoms and glycerol, wherein one or more of the desired. The water-soluble film forming polymer in the
hydroxyl groups of glycerol is substituted by a fatty acid. coating layer is preferably present in an amount from about
Examples of useful glycerides inciude giyceryl 65 20% to about 60%, more preferably from about 25% to

monostearate, glyceryl distearate, glyceryl tristearate, glyc-
eryl dipalmitate, glyceryl tripalmitate. glyceryl

about 50%, and most preferably from about 30% to about
45%, by weight of the coating layer composition.
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