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ABSTRACT OF THE DISCLOSURE

Sustained release dosage forms, e.g. tablets or pills, are
prepared comprising a therapeutically active material and
a hydrophilic acrylate or methacrylate polymer mixed
therewith and/or as a coating therefor. Preferably, the
polymer is cross-linked, most preferably by employing a
diester of the acrylate or methacrylate in minor amounts.

The present application is a continuation-in-part of
U.S. application Ser. No. 654,044, filed July 5, 1967, and
U.S. application Ser. No. 567,856, filed July 26, 1966,
now Pat. No. 3,520,949 and application Ser. No. 650,259,
filed June 30, 1970, and now abandoned.

This invention relates to sustained release tablets which
are designed in a stabilized form to meet predetermined
rates of release of a therapeutic substance contained there-
in.
In recent years, sustained release tablets have been used
extensively in the treatment of various illnesses. Perhaps
the most well known use is that of antihistamines in treat-
ing the common cold. The main advantages of such tab-
lets lie in the fact that they minimize the number of times
a patient is required to take medication during a given
day and, perhaps more importantly, ensure constant ab-
sorption of therapy over a given time period, thus avoid-
ing peaks and valleys in the control of chronic and acute
maladies.

One of the most commonly employed methods for ob-
taining a so-called “prolonged” therapeutic effect from
a pharmaceutical formulation is to combine the active
ingredients during the manufacturing process with one
or more inert components in such a fashion that the re-
lease of the active drug from the total pharmaceutical
mass during its passage through the stomach and in-
testinal tract, is even and gradual. Among inert com-
ponents which are presently being used for such purposes
are high molecular weight waxes, used singly or in various
combinations, either evenly distributed among the active
ingredients or first melted and then carefully coated over
small particles of the active components.

One disadvantage in the use of waxes for long-acting
tablet formulations is that a relatively large mass of wax
must be incorporated in the dosage form to give the de-
sired long-acting effect. In other words, the ratio of wax
to active component is a several-fold factor, thus requir-
ing the manufacture of such a bulky tablet and its inges-
tion by patients is relatively difficult and uncomfortable.

The use of alkaline earth metal salts of fatty acids
in tablet manufacture is known. These substances have
been used for many years as tablet lubricants. That is to
say, they are incorporated in the final tablet granulation
just prior to compression in relatively small quantities in
order to facilitate compression of the granules without
their adherence to the punches and dies in the tabletting
machine,
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It is also known that saturated fatty acids themselves,
their esters, ethers and alcohols, can be pelletized with
polyvinylpyrrolidone by converting the polymer, in the
presence of the fatty acid or its derivative, into a molten
mass, granulating the congealed mass, reheating, cooling,
adding the therapeutic and pelletizing at a temperature
near the set point,

Among the many disadvantages in using fatty acids or
their derivatives in combination with polyvinylpyrrolidone
to prepare prolonged action dosage unit forms is their
physical similarity to high molecular weight waxes. In
order to get uniform distribution in polyvinylpyrrolidone,
the fatty acid derivatives must be melted in the presence
of the latter, granulated, remelted and then pelletized.
This not only constitutes an unwieldly, lengthy and ex-
pensive process but also, because of the dual high tem-
perature involvement, limits the process to incorporation
only of those therapeutically active agents which can
safely withstand elevated temperature exposure without
decomposition. Thus, as in the case of most high molecu-
lar weight waxes, the long chain fatty acids and their
derivatives are not susceptible to conventional wet granu-
lation at room temperature,

In addition to the above, because of their physical
character, large quantities of the fatty acid substances
must be employed to obtain the desired effect. Thus the
proportion of PVP to fatty acid material must be about
one to seven, or more. Moreover, it is known that the
fatty acids themselves are inadequate as long-acting
vehicle matrices, even though combined with PVP. Thus
it is frequently necessary, in order to obtain the desired
prolonged effect, to incorporate a quantity of high mo-
lecular weight wax, such as candelilla, beeswax or
carnauba in the formulation. This adds still further to
the bulkiness of the dosage form, unnecessarily increas-
ing the volume of the total mass and making the oral
ingestion of the medication that much more difficult.

It is an object of this invention to produce stable
forms of therapeutic agents which can be designed to
possess definite time release characteristics.

Still further objects and the entire scope of applica-
bility of the present invention will become apparent from
the detailed description given hereinafter; it should be
understood, however, that the detailed description and
specific examples, while indicating preferred embodi-
ments of the invention, are given by way of illustration
only, since various changes and modifications within the
spirit and scope of the invention will become apparent to
those skilled in the art from this detailed description.

These and other objects of the invention are ac-
complished by making a dosage unit combination of a
hydrophilic polymeric material which is insoluble and
non-assimilable in a biological system and a therapeutic
substance which can be leached from the combination to
provide an intended effect on the system. The hydrophilic
polymer can be admixed with the therapeutic and/or em-
ployed as a coating therefor. Preferably, it is employed
as a coating, whether or not it is employed also admixed
with the therapeutic.

The hydrophilic monomer employed is a hydroxy lower
alkyl acrylate or methacrylate, or hydroxy lower alkoxy
lower alkyl acrylate or methacrylate, e.g. 2-hydroxyethyl
acrylate, 2-hydroxyethylene methacrylate, diethylene gly-
col monoacrylate, diethylene glycol monomethacrylate, 2~
hydroxypropyl acrylate, 2-hydroxypropyl methacrylate 3-
hydroxypropyl acrylate, 3-hydroxypropyl methacrylate
and dipropylene glycol monomethacrylate. The preferred
monomers are the hydroxyalkyl acrylates and methacry-
lates, most preferably 2-hydroxyethyl methacrylates.

While homopolymers can be employed in the invention,
for best results a cross-linked copolymer is employed.
Preferably, the cross-linking agent is present in an amount
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of 0.1 to 2.5%, most preferably not over 2.0%, although
from 0.05 to 15%, or even 20%, of cross-linking agents
can be used. Of course, care should be taken that cross-
linking agents are not used in an amount which renders
the product toxic.

Typical examples of cross-linking agents include ethyl-
ene glycol diacrylate, ethylene glycol dimethacrylate, 1,2-
butylene dimethacrylate, 1,3-butylene dimethacrylate, 1,4-
butylene dimethacrylate, propylene glycol diacrylate, pro-
pylene glycol dimethacrylate, diethylene glycol dimethac-
rylate, dipropylene glycol dimethacrylate, diethylene gly-
col diacrylate, dipropylene glycol diacrylate, divinyl ben-
zene, divinyl toluene, diallyl tartrate, allyl pyruvate, allyl
malate, divinyl tartrate, triallyl melamine, N,N’-methyl-
ene bis acrylamide, glycerine trimethacrylate, diallyl ma-
leate, divinyl ether, diallyl monoethylene glycol citrate,
ethylene glycol vinyl allyl citrate, allyl vinyl maleate, dial-
lyl itaconate, ethylene glycol diester of itaconic acid, divi-
nyl sulfone, hexahydro-1,3,5-triacryltriazine, triallyl phos-
phite, diallyl ester of benzene phosphonic acid, polyester
of maleic anhydride with triethylene glycol, polyallyl glu-
cose, e.g. triallyl glucose, polyallyl sucrose, e.g. pentaallyl
sucrose, sucrose diacrylate, glucose dimethacrylate, penta-
erythritol tetraacrylate, sorbitol dimethacrylate, diallyl
aconitate, diviny! citraconate, diallyl fumarate.

Polymerization can be carried out by various proce-
dures. Thus the polymer can be formed as a casting syrup
and then cured. Alternatively, the hydrophilic polymers
are prepared by suspension polymerization of the hydro-
philic monomer, including the cross-linking agent and
stopping the polymerization when the polymer formed will
precipitate in water but is still soluble in highly polar
organic solvents such as alcohols, glycols and glycol ethers.
Examples of suitable solvents are ethyl alcohol, methyl
alcohol, isopropyl alcohol, ethylene glycol, propylene gy-
col, diethylene glycol, dipropylene glycol, monomethyl
ether of ethylene glycol, dimethyl formamide, dimethyl
sulfoxide and tetrahydrofurane.

The suspension polymerization is carried out in a non-
polar medium such as silicone oil, mineral oil, xylene, etc.

The polymer formed in the suspension polymerization
or obtained from the casting syrup, either directly or after
precipitation with water, is then dissolved in the appro-
priate solvent as indicated above and can be admixed with
the pharmaceutical, the solvent removed and, if necessary,
the polymerization completed. Alternatively, the solvent
containing polymer solution can be coated on a pharma-
ceutical entrapped in solvent insoluble hydrophilic poly-
mer and the solvent removed to form a film or coating for
the entrapped material.

When the casting syrup is employed, polymerization can
be carried out until a solid is formed with or without
pharmaceutical entrapped therein. If the cast material is
to be employed as a coating for a pharmaceutical rather
than merely being in admixture therewith, the central
portion of the casting is hollow and an entrance to the
hollow portion is provided, either by the shape of the
initial casting or simply by cuiting a hole therein, the
pharmaceutical inserted, and the aperture closed with more
partially cured polymer followed by completion of the
cure.

The casting syrup is cured to form products which exist
in a solid state, e.g. rigid state, and can be swollen. The
polymer obtained from the cured liquids has reversible
fluid absorption properties, the ability to retain its shape
in a fluid absorption media and to elastically recover its
shape after deformation.

As catalysts for carrying out the polymerization, there
is employed a free radical catalyst in the range of 0.05 to
1% of the polymerizable hydroxyalkyl ester or the like.
The prefered amount of catalyst is 0.1 to 0.2% of the
monomer. Usually, only a portion of the catalyst, e.g. 10—
20% is added initially to the monomer and the balance is
added to the solution or casting syrup after partial polym-
erization. Typical catalysts include t-butyl peroctoate, ben-
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4
zoyl peroxide, isopropyl percarbonate, methyl ethyl ketone
peroxide, cumene hydroperoxide, and dicumyl peroxide.
Irradiation, e.g., by ultra violet light or gamma rays, also
can be employed to catalyze the polymerization. Polym-
erization can be done at 20 to 150° C., usually 40 to 90°
C.

The resulting polymers can be prepared in the form of
films or rods suitable for grinding into fine powders. By
admixing foaming agents such as sodium bicarbonate
with the reactants prior to curing, the polymer may be
obtained in the form of a foam which is easily disinte-
grated into a fine powder by means of a shearing action.
Quantities of 1 to 10 grams foaming agent, e.g. 2 grams
of sodium bicarbonate, per 100 grams of reactants have
been found to be sufficient.

Polymeric powders prepared by any of the above means
are mixed with the desired therapeutic substances, dis-
solved in an appropriate solvent if necessary, and the mix-
ture placed on a mechanical roller so that the solution be-
comes intimately mixed. The solution is then filtered and
dried by air evaporation or forced heat. Upon evapora-
tion of the solvent, the therapeutic substance is retained
by the powder. Due to its extreme hydrophilicity and be-
cause the hydrophilic polymer of this invention has revers-
ible fluid adsorption properties, the powders can be recon-
stituted in a biological system so that the therapeuic subt-
stance is leached from the polymer to accomplish its
intended effect.

The therapeutically active material useful in the dosage
units of the invention may include, for example, anti-
biotics, such as penicillin, tetracycline, Terramycin (hy-
droxytetracycline), Aureomycin (chlorotetracycline) and
Chloromycetin (chloramphenicol); sedatives and hypnot-
ics such as pentabarbital sodium, phenobarbital, buta-
barbital, amobarbital, secobarbital sodium, codeine, Bro-
misovalum, cabromal and sodium phenobarbital; hypo-
tensives and vasodilators such as pentaerythritol tetra-
nitrate, erythrityl tetranitrate and nitroglycerin; ampheta-
mines such as dl amphetamine sulfate and dextroamphet-
amine sulfate, hormones such as dienestrol, ethynyl
estradiol, diethylstilbestrol, estradiol, methylestosterone
and progesterone; cortisone; vitamins, e.g. vitamin E,
vitamin K, vitamin B,, vitamin B; and vitamin C; and
tranquilizers such as reserpine, chlorpromazine hydro-
chloride and thipropazate hydrochloride, prednisolone,
pentylene tetrazole, N-acetyl p-amino phenol, alkaloids
of belladonna, atropine sulfate, hyoscine hydrobromide,
hyoscyamine SO,, chlorpheniramine maleate, phenyle-
phedrine, quinidine salts, theophylline salts, ephedrine
salts, pyrilamine maleate, quaiacol-glyceryl-ether-theo-
phyllinate, etc. The therapeutic is normally present in
finely divided form.

The sustained release tablets of this invention may be
taken orally or implanted subcutaneously.

The novel formulation of this invention comprises a
dosage unit combination capable of releasing incorpo-
rated medication gradually over a controlled period of
time. The rate of release for the most part will be de-
termined by the ratio of the hydrophilic polymer to the
medicament, by the sequence or thickness of the coatings
which are envisioned by the invention, or by the presence
of a blocking layer between the active substances. Block-
ing layers used in the invention may be any of those in-
gestible materials conventionally employed including
waxes such as beeswax, carnauba wax, Japan wax, paraf-
fin, bayberry wax, higher fatty acids, such as oleic acid,
palmitic acid and stearic acid, esters of such higher fatty
acids such as glyceryl tristearate, cetyl palmitate, diglycol
stearate, glyceryl myristate, triethylene glycol monostea-
rate, higher fatty alcohols such as cetyl alcohol and stearyl
alcohol, and high molecular weight polyethylene glycols
such as the carbowaxes, polyethylene glycol mono-stea-
rate, polyethylene glycol distearate, polyoxyethylene stea-
rate, glyceryl monostearates and mixtures thereof.

Most preferably the blocking agent is made of the hy-
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drophilic polymers of the present invention, the cross-
linked polymers being most preferred. The blocking layer
or the coating layer can be 0.1 to 5 mils thick to retard
the diffusion of the inner therapeutic. The thickness can
be chosen for any desired time delay.

Unless indicated, all parts and percentages are by
weight.

The present invention will be more clearly understood
by reference to the embodiments presented in the accom-
panying drawings, FIGS. 1-5 which show various forms
of tablets in cross-section:

Referring to FIG. 1, wherein the tablet is prepared in
a concentrically layered form consisting of a central core
1, containing a unit dosage of medicament, e.g. peni-
cillin. (The medicament may be admixed with a base
which aids the solution or absorption of the medicament
into the blood.) The core 1 is coated 2 with the hydro-
philic polymer previously described, e.g. 2-hydroxyethyl
methacrylate-ethylene glycol dimethacrylate (100:0.2).
When taken orally or implanted in a biological system, t.he
hydrophilic coating allows the medicament in the interior
core to leach out at a predetermined rate. That coating can
have a thickness of 1.0 mil.

FIG. 2 illustrates a further embodiment wherein the
hydrophilic polymer is admixed with the medicament to
form a core 3 which is then covered with a hydrophilic
outer coating 4 as in FIG. 1.

When two different medicaments are necessary for the
treatment of an illness a tablet may be provided as will
be described with reference to FIG. 3. A core material §
comprising a mixture of one medicament (A) and the
hydrophilic polymer is coated 6 with a film, e.g. 0.5 mil,
comprising the hydrophilic polymer and a second medica-
ment (B). When the tablet comes in contact with the
digestive juices for example, medicament B in the outer
layer will be leached out at a sustained rate and be as-
similated into the blood leaving medicament A to be
subsequently dissolved in the digestive tract.

FIG. 4 shows a sustained release tablet in which the
presence of a blocking layer permits sustained release of
medicament into a system at two separate intervals. An
inner core 7 comprising the hydrophilic polymer and a
selected medicament is coated with a blocking layer 8
of 2 mils, A third layer 9, of 2.5 mils, comprising the
same mixture as presented in the core is applied over
the blocking layer to complete the tablet. An initial dose
is liberated from the third layer 9 followed by ingestion
of the blocking layer 8 and finally a second dose of the
medicament derived from the core, This embodiment will
find particularly useful application in those cases where
the rapid absorption of large amounts of certain drugs
such as nicotinic acid, may result in unpleasant or even
toxic effects.

As illustrated in FIG. 5, such a tablet may be com-
pleted, if desired, with a conventional enteric or sugar
coat 10, e.g. of 1 mil, and other enteric coatings can be
used such as cellulose acetate, shellac, methyl cellulose,
ethyl cellulose, carboxy methyl cellulose, polyethylene
glycol 6000, lacquer, etc.

The following examples will further illustrate the in-
vention:

EXAMPLE 1

Suitably purified 2-hydroxy ethyl methacrylate (100 g.)
is stirred with 0.15 g. isopropyl percarbonate in an anaero-
bic atmosphere at ambient temperature. Ethylene glycol
dimethacrylate in the concentration of 0.1 g./100 g. 2-
hydroxy ethyl methacrylate is added.

Phenoxymethyl penicillin, an antibiotic, is dissolved in
ethyl alcohol, and added to the mixed methacrylate solu-
tion in an amount to provide for gradual release of
1,200,000 units per gram of casting syrup. The resulting
casting syrup is set aside as a stock solution for later
casting or other use. The casting syrup and the resulting
cast product either in shaped or powdered form are em-
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ployed as a pharmaceutical carrier for the antibiotic. The
use of the casting syrup or resulting shaped or powdered
preparation has the advantage that it prevents deteriora-
tion and loss of potency to which the antibiotic is sub-
ject in conventional pharmaceutical carriers, thereby ex-
tending the shelf life or expiration date of the antibiotic
preparation. In addition, the hydrophilic polymer pre-
pared in accordance with the present invention has the
desirable characteristics, whether dry or solvent filled, of
preventing the imbibition with microbial and fungal con-
taminants, such as gram negative and gram positive micro-
prganisms, yeast, molds and viruses. This characteristic is
of particular importance in the presence of contaminants,
such as preventing contamination of penicillin with vari-
ous yeast forms.

The polymerization of the casting syrup to a solid can
then be completed, e.g. by adding 0.3 g. of further iso-
propyl percarbonate and heating to 40° C. The product
can serve as the core 3 in FIG. 2 and a similar casting
syrup omtting the phenoxymethyl penicillin can serve as
the outer coating 4.

EXAMPLE 2

In 3 cc. of 2-hydroxy ethyl methacrylate containing .2%
of ethylene glycol dimethacrylate and 0.15% tertiary
butyl peroctoate was dissolved 100 milligrams of nor-
ethandrolone (Nilevar). The solution was cast in the form
of a cylinder 1 cm. by 3 cm. and was polymerized at 80°
C. for 3 hours in a nitrogen atmosphere. After removing
from the mold, a cylinder suitable for in vivo implantation
to provide prolonged release of the norethandrolone
(Nilevar) was obtained for use in animal husbandry.

EXAMPLE 3

Distilled 2-hydroxy ethyl methacrylate (100 g.) is
stirred with 0.1 g. tertiary butyl peroctoate in an anaerobic
atmosphere at 25-70° C. for 15-40 minutes. The resultant
mixture is cooled to 25° C. and tertiary butyl peroctoate
added so as to make the total concentration of tertiary
butyl peroctoate in the system 0.2/100 grams of 2-hy-
droxy ethyl methacrylate. Ethylene glycol dimethacrylate,
in a concentration of 0.2 g./100 g. of 2-hydroxy ethyl
methacrylate is added at the same time as the catalyst
concentration is brought up to the theoretical content.

100 g. of the resulting syrup was added to three times
its volume of water with vigorous agitation. The white
precipitate so obtained was isolated by filtration and dried
to yield 9.0 g. of polymer showing an intrinsic viscosity
of 1.03 when dissolved in absolute methanol.

Discs of hydrophilic polymer, prepared as shaped arti-
cles from this solution, measuring ¥4 inch in diameter and
0.05 mm. in thickness, were saturated with an antibiotic
solution of lincomycin hydrochloride monohydrate (Lin-
cocin) and tested against standard staphylococcic strains
on agar plates. The zones of inhibition were compared
with standardized 1 mg. discs obtained from the manu-
facturer. Multiple transfers of the hydrophilic polymer
also were made on blood agar to determine how long the
elution of the antibiotic from the gel would take place.

It was observed that inhibition of the standard bacterial
strain occurred up to 22 days. Comparable paper discs
with the same antibiotic exhibited zones of inhibition only
for 48 hours. In some cases 6 transfers of the discs, each
to a fresh blood agar plate, were carried out. From the
results, it was apparent that the elution of the agent from
the hydrophilic polymer disc is a gradual process and ex-
tends over a significant period of time. Moreover, it
appears that it is possible to heavily saturate the gel with
the desired agent.

EXAMPLE 4

Into a flask equipped with an agitator and a heating
mantle was charged 1000 grams of silicone oil, 100 grams
of 2-hydroxy ethyl methacrylate and 0.33 gram of iso-
propyl percarbonate. The flask was placed under a nitro-
gen atmosphere and the contents were rapidly agitated
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and heated to 100° C. After 15 minutes at 100° C., the
polymer slurry obtained was filtered hot to isolate the
polymer. The polymer powder was reslurried in 300 ml.
of xylene, filtered and dried.

3.6 grams of the powder was impregnated with .008 g.
of N,N-dimethyl aniline by wetting the powder with an
acetone solution of dimethyl aniline and allowing the mix-
ture to dry.

In a separate container, 9.9 g. of 2-hydroxyethyl meth-
acrylate is mixed with 0.0214 gram of ethylene glycol di-
methacrylate and 0.05 gram of benzoyl peroxide.

3.6 g. of the impregnated powder, when mixed with
9.9 g. of the formulated hydroxyethyl methacrylate mix-
ture formed a paste mixture. The mixture was cast and
cured to form a hollow cylinder 50 mm. long, with an
outside diameter of 5 mm. and walls 0.5 mm. thick. The
hollow interior of the cylinder was filled with 150 mg.
of norethandrolone (Nilevar), the hole sealed with fur-
ther casting polymer, and the cylinder submerged in a
methanol/water solution so as to test its release rate. A
flat release curve of 10 mg. per 24 hours was observed.

The following examples illustrate the preparation of
other hydrophilic casting or coating syrups which can be
employed to make the coat 2 of FIG. 1, coat 4 of FIG. 2,
coat 8 of FIGS. 4 and 5, coat 10 of FIG. 5 or the pharma-
ceutical containing mixture shown at 3 in FIG. 2, at §
and 6 in FIG. 3 and at 7 and 9 in FIGS. 4 and 5.

EXAMPLE 5

A solution was made of 100 parts of 2-hydroxyethyl
acrylate, 0.2 part of ethylene glycol dimethacrylate and
0.4 part of 1-butyl peroctoate and then cast into a mold
and polymerized.

EXAMPLE 6

A solution was made of 100 parts of an isomer mixture
of hydroxyisopropyl methacrylates, 0.2 part propylene
glycol dimethacrylate and 0.4 part of t-butyl peroctoate
and then cast into a mold and polymerized.

EXAMPLE 7

100 parts of 2-hydroxyethyl methacrylate was stirred
with 0.05 part of t-butyl peroctoate in a nitrogen atmos-
phere at a temperature of 40° C. for 30 minutes. The
resultant mixture was cooled to 25° C. and t-butyl per-
octoate added so as to make the total amount of t-butyl
peroctoate added in the system 0.15 part. 0.1 part of eth-
ylene glycol dimethacrylate was also added along with
the second addition of the t-butyl peroctoate and cast.

EXAMPLE 8

The process of Example 7 was repeated, substituting
0.2 part of 1,3-butylene glycol dimethacrylate in place‘ of
the ethylene glycol dimethacrylate as the cross-linking

monomer.,
EXAMPLE 9

100 parts of 2-hydroxyethyl methacrylate was stirred
with 50 parts of distilled water and 0.1 part of t-butyl
peroctoate in an anaerobic atmosphere at a temperature
of 40° C. for 20 minutes. The water was removed, alcohol
added as a solvent and the resultant mixture was cooled
to 25° C. and 0.05 part of t-butyl peroctoate added and
at the same time there was added 0.2 part of ethylene
glycol dimethacrylate as a cross-linking monomer. The
product was then polymerized to form a coating solution.

EXAMPLE 10
The process of Example 9 was repeated in the absence
of water or alcohol to give a casting syrup.
EXAMPLE 11 _
The process of Example 10 was repeated but the
initial catalyst consisted of a mixture of 0.05 part t-butyl

peroctoate and 0.1 part of isopropyl percarbonate. The
added catalyst was 0.05 part of isopropyl percarbonate.
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EXAMPLE 12

100 parts of distilled 2-hydroxyethyl methacrylate was
stirred with 0.1 gram of t-butyl peroctoate in an an-
aerobic atmosphere at 70° C. for 40 minutes. The re-
sultant mixture was cooled to 25° C. and t-butyl per-
octoate added so as to make the total concentration of
t-butyl peroctoate in the system 0.2 part per 100 parts of
2-hydroxyethyl methacrylate. Ethylene glycol dimeth-
acrylate in the concentration of 0.2 part per 100 paris
of 2-hydroxyethyl methacrylate was added at the same
time as the catalyst concentration was increased to give
a casting liquid.

EXAMPLE 13

The process of Example 12 was followed, substituting
hydroxypropyl methacrylate for the 2 - hydroxyethyl
methacrylate.

EXAMPLE 14

The process of Example 12 was followed using iso-
propyl percarbonate as the catalyst and substituting 1,3-
butylene glycol dimethacrylate for the ethylene glycol di-
methacrylate as the cross-linking monomer.

EXAMPLE 15

Suitably purified 2 - hydroxyethyl methacrylate was
stirred with 0.15 part of isopropyl percarbonate in an
anaerobic atmosphere at ambient temperature. Ethylene
glycol dimethacrylate in the concentration of 0.1 part
per 100 parts of 2-hydroxyethyl methacrylate was added
and the mixture heated to 40° C. for 20 minutes to
form a casting syrup.

EXAMPLE 16

100 parts of 2 - hydroxyethyl methacrylate was stirred
with 0.05 part t-butyl peroctoate in a nitrogen atmos-
phere at a temperature of 30° C. for 30 minutes. The
resultant mixture was cooled to 25° C. and additional
peroctoate added to make up a total of 0.15 part, there
being added at the same time 0.1 part of ethylene glycol
dimethacrylate.

EXAMPLE 17

100 parts of 2-hydroxyethyl methacrylate was mixed
with 0.20 part of t-butyl peroctoate in an inert atmos-
phere and 0.20 part of ethylene glycol dimethacrylate
was added and the mixture heated at 50° C. for 15
minutes to form a casting syrup.

EXAMPLE 18

100 parts of 2-hydroxyethyl methacrylate was stirred
with 0.1 part of t-butyl peroctoate and 0.15 part of
ethylene glycol dimethacrylate was added and the mix-
ture heated to 40° C. for 25 minutes to form a casting
syrup.

EXAMFLE 19

100 parts of purified 2-hydroxyethyl methacrylate was
mixed with 15 parts of ethylene glycol dimethacrylate
and 0.3 part of t-butyl peroctoate and the mixture heated
at 40° C. for 30 minutes to form a casting syrup.

EXAMPLE 20

In a 5 gallon resin kettle, there was placed 10 kilograms
of 2-hydroxyethyl methacrylate, 150 grams of ethylene
glycol dimethacrylate and 4.0 grams of t-butyl peroctoate.
The kettle was heated to 95° C. with stirring over a
50 minute period, whereupon the reaction mixture was
rapidly cooled, yielding a syrup having a viscosity of
420 centipoises at 30° C. To the syrup was added 20
grams of ethylene glycol dimethacrylate and 20 grams
of t-butyl peroctoate, and the syrup was stirred until a
homogenous solution was obtained. This syrup was use-
ful in casting coatings of the type shown in the drawings.
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EXAMPLE 21

The procedure of Example 20 was repeated replacing
the ethylene glycol dimethacrylate by an equal weight
of divinyl benzene. The resulting syrup was also useful
in forming castings for use in forming coated pharma-
ceuticals.

As used in the present claims, the term tablet is in-
tended to cover pills.

What is claimed is:

1. An oral sustained release dosage form which is a
dry composition containing a finely divided therapeutical-
ly active material and a water insoluble hydrophilic
acrylate or methacrylate polymer selected from the group
consisting of polymers of hydroxy lower alkyl acrylates,
and hydroxy lower alkoxy lower alkyl methacrylates,
said composition being formed by casting or molding
an anhydrous casting syrup or solution of the therapeuti-
cal material, the hydrophilic acrylate or methacrylate
monomer and polymerizing the composition, the result-
ing cast or molded dosage form having the advantage
of preventing deterioration or loss of potency and thereby
extending the shelf life of the therapeutic.

2. A dosage form according to claim 1 wherein the
hydrophilic polymer is a copolymer of said acrylate
or methacrylate with a minor amount up to 20% of a
cross-linking agent.

3. A dosage from according to claim 2, wherein the

acrylate or methacrylate is selected from the group con-
sisting of hydroxyethyl acrylate, hydroxypropyl acrylate,
hydroxyethyl methacrylate and hydroxypropyl meth-
acrlate.
. 4. A sustained release dosage form according to
claim 1, wherein said therapeutically active material
comprises a central core and said hydrophilic polymer
is a solid outer layer surrounding said core.

5. A dosage form according to claim 4, wherein the
hydrophilic polymer is a copolymer of said acrylate or
methacrylate with a minor amount up to 20% of a cross-
linking agent.

6. A dosage form according to claim 1 wherein the
hydrophilic acrylate or methacrylate is soluble in highly
polar organic solvents.

7. A dosage form according to claim 5, wherein the
acrylate or methacrylate is selected from the group con-
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sisting of hydroxyethyl acrylate, hydroxypropyl acrylate,
hydroxyethyl methacrylate and hydroxypropyl methac-
rylate.

8. A sustained release dosage form according to claim
5, wherein said core material comprises an admixture
of said hydrophilic polymer and said therapeutically
active material,

9. A sustained release dosage form according to claim
§, wherein there is a blocking layer between said core
material and said outer layer.

10. A sustained release dosage form according to claim
9 wherein said outer layer includes a therapeutically
active material dispersed therethrough and said block-
ing layer comprises said hydrophilic polymer.

11. A sustained release dosage form according to
claim 10 wherein the therapeutically active material is
encapsulated in said core and said outer layer are two dif-
ferent materials, said encapsulation providing greater
stability and longer shelf life.

12. A sustained release dosage form according to
claim 8, wherein the acrylate or methacrylate is selected
from the group consisting of hydroxyethyl acrylate, hy-
droxypropyl acrylate, hydroxyethyl methacrylate and hy-
droxypropyl methacrylate and the cross-linking agent is
selected from the group consisting of ethylene glycol di-
acrylate, ethylene glycol dimethacrylate, propylene glycol
diacrylate, propylene glycol dimethacrylate, butylene
glycol diacrylate and butylene glycol dimethacrylate.

13. A sustained release dosage according to claim 5
in the form of a tablet.
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