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This invention relates to an improved enteric 
coating for medicamentS. 
As is well known, the desiderata of enteric 

coating are to protect an orally ingested medica 
ment against release in the stomach, under the 
action of the fluids of the stomach or agitation 
therein, and, at the same time, allow release of 
the medicament in the intestines, under the action 
of the fluids therein, before elimination from the 
body. Such an enteric coating is said to have in 
tegrity in the stomach. 

Heretofore various enteric coatings comprising 
various materials have been suggested and used. 
However, the best of the prior enteric coatings 
have not proved satisfactory for Various reasons, 
chief among which are that the coating material 
where resistant to attack by the fluids of the 
stomach and, at the same time, soluble in the 
fluids of the intestines, is geneable by the fluids 
of the stomach with the result that the medica 
ment if soluble in the stomach fluids is largely 
leached out through the coating; and where the 
material is resistant to attack and impermeable 
by the fluids of the stomach, it becomes ruptured 
by the agitation in the Stomach, thus allowing 
the stomach fluids to attack the medicament. 
By way of illustration, heretofore an enteric 

coating comprising a cellulose derivative contain 
ing free carboxyl groups Substantially insoluble in 
the fluids of the stomach and soluble in the in 
testinal fluids, as, for example, cellulose acetate 
phthalate (see U. S. Patent No. 2,196,768) has 
been widely used, but has proved unsatisfactory 
where the medicament is Soluble in the stomach 
fluids since coatings thereof on a medicament, 
of a thickness to permit release of the medicament 
in the intestines before elimination, are permeable 
by the fluids of the stomach, which are thus en 
abled to leach out or extract the medicament var 
iously to a greater or less extent depending upon 
the conditions existing in the Stomach at the time 
of ingestion, the period of retention in the stomach 
and the solubility of the medication in the 
stomach juices. 
*As further illustrative, a heretofore used enteric 

coating has comprised a wax, as, for example, 
beeswax. However, such a coating of a thickness 
permitting release of the medicament in the in 
testines before elimination has proved unsatis 
factory, since it becomes ruptured under agitation 
in the stomach and permits direct attack upon the 
medicament by the fluids of the stomach. 
Now in accordance with this invention, it has 

been found that an enteric coating having in 
tegrity in the fluids of the stomach which will 
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readily release a medicament in the intestines 
and which is substantially not soluble or dis 
persible in and impermeable by the fluids of the 
Stomach and proof against rupture by agitation 
in the stomach, is provided by double coating, as 
for example, by first coating a medicament, in 
pellet, tablet, capsule, granular, or other form, 
with a cellulose derivative containing free car 
boxyl groups and which is substantially insol 
uble in Stomach fluids and Soluble in intestinal 
fiuids, and then overcoating with a non-toxic Wax. 
The wax coating may be of a first type which 

will be dissipated under the action of intestinal 
fluids or of a second type which will be dissipated 
only under abrasive action in the gastro-intestinal 
tract. 
The enteric coating according to this invention 

has been found to provide effective protection of 
the medicament in the stomach. When the wax 
coating is the outer coating, it acts to prevent 
penetration of the inner coating by stomach fluids 
and the inner coating acts to support and stay 
the outer Wax coat against rupture from agitation 
in the stomach. When the wax coating is the in 
ner of the two coatings, it acts to prevent stomach 
fluids which have perimeated the outer coating 
from reaching the medicament while the outer 
coating protects the wax coating from being rup 
tured. Thus the two coatings interact uniquely 
to effectively protect the medicament in the 
Stomach. 
In proceeding for the preparation of enteric 

coated medicaments according to this invention, 
while any of the several compounds disclosed by 
U. S. Patent No. 2,196,768, the disclosure of which 
is made a part hereof, may be used for the func 
tion of one of the coats, it is preferred to use cellu 
lose acetate phthalate. When this first coat is 
the inner coat, it may be, for example, but with 
out limitation 2%-5% of the weight of the tablet 
or other form of the medicament and when used 
as the outer coat it may be, for example, without 
limitation 5%-10% of the Weight of the tablet. 
or other form of the medicament. 
When the wax coat is to be of the first type 

which will be dissipated under the action of in 
testinal fluids, it may be formed by the use of any 
Wax which is Substantially not soluble or dis 
persible in the Stomach fluids and rapidly soluble 
or dispersible in the intestinal fluids, as, for ex 
ample, a glyceryl ester or a diglycol ester of a 
higher fatty acid such as glyceryl monostearate, 
diglycol stearate, diethylene glycol monostearate, 
glyceryl myristate, or the like, alone or in admix 
...ture with a wax which is insoluble and not dis 
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persible in the gastro-intestinal tract such as, 
for example, beeswax, Japan Wax, parafin, car 
nauba, wax, bayberry wax, hydrocarbon Waxes, 
non-toxic synthetic waxes, higher Solid non-toxic 
alcohols such as cetyl alcohol, palmitic alcohol 
stearyl alcohol or the like. - . 
The second or wax coat formed by the use of 

a wax which is substantially not Soluble or dis 
persible in the stomach fiuids and rapidly Soluble 
or dispersible in the intestinal fluids when used 
alone as an outer coat will be, for example, 2%-8% 
of the weight of the tablet, or other form of the 
medicament and when used as an under coat will 

O 

be, for example, 1%-4% of the weight of the 
tablet, or other form of the medicanent. 
When the wax coat of the aforementioned first 

type is formed by the use of a wax which is sub 
stantially not soluble or dispersible in the stom 
ach fluids and rapidly soluble or dispersible" in 
the intestinal fiuids admixed with a Wax which 
is insoluble and not dispersible in the gastro 
intestinal tract, the latter wax will preferably be: 
25%-50% by Weight of the mixture forning the 
coating and in no case will exceed 75% by weight. 
of the mixture. When. Such a coat is used as: 
an outer coat it will be for example %-5% of the 
Weight of the tablet or other form of necdicament 
and when used as an under coat, it will be for 
example/2%-3% of the weight of the tablet. 
When the Wax coat is to be of the aforemen 

tioned Second type, the coat is formed by the use 
of a wax. Which is insoluble and not dispersibie 
in the gastro-ihtestinal tract, such as, for 
example, those exemplified above. When such 
a coating. iS. Sed, it Will preferably be .1% .2%: 
by Weight of the taolet or other form of the 
nedicainent and Willin, no case enore: than 5% 
or less than 0.5% by weight of the tablet or other, 
form of the aedicament. 
Weintend to include within the scope of the 

terra “Wax' When used herein and in the claims 
appencied hereto all of the above-mentioned 
WaxeS. and Yixtures thereof. 

All of the Several coatings may beformed suc 
ceSSively through - the reditim of Solutions, O. 
dopes conpiising the respective substances, by: 
COiVentional procedure and with the use of coin 
Ventional apparatus. Each coating throughout: 
itS extent Will, of course, be of Substantially uni 
for thickness, 
The following examples are noire Specifically: 

illustrative of this invertion: 

Eacciniple 1. 

A tablet containing 5 mg. amphetamine sulfate 
is coated, in any usual manner, with cellulose 
acetate phthalate, the weight of the coating being . 
about 5% of the Weight of the tablet. The thus. 
coated tablet is then Cvercoated with a mixture 
comprising 75 parts by weight of glycery mono 
stearate and 25 parts by weight of beeswax, the 
weighi, of the coating being about 2% of the.. 
weight of the tablet. 

Eacample 2 
A table, containing 3:486 grin of armositin. 

chloride is coated, in any conventional manner; 
With cellulosa acetate pithalate, the weight: of 
the coating.oeing about 7% of the Weight. Of ther 
tablet. The thus, coated tablet is then-overcoated: 
with a raixture comprising 99 parts...by-weight of 
diglycoli: Stearate and 0 parts by. Weight of . 
carnauba, wax, the weight of the coating being. 
about:4% of the weight of the tablet, 
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4. 
Eacample 3 

A tablet containing 200 mg. of theophylline 
ethylenediamine is coated, in any conventional 
manner, with cellulose acetate phthalate, the 
weight of the coating being about 10% of the 
weight of the tablet. The thus coated tablet is 
then overcoated with a mixture comprising 85 
parts by weight of glyceryl myristate and 15 parts 
by weight of Japan wax, the Weight of the coate 
ing-being-about 3% of the weight of the tablet. 

Eacample 4 
A tablet containing 5 mg. amphetamine sul 

5. fate is coated, in any conventional manner, with 
cellulose acetate phthalate, the weight of the 
coating, being about 9% of the weight Of the 

The thus coated tablet is then overcoated 
with a mixture comprising 80 parts by weight of 
diethylene glycol monostearate and 20 parts by 
weight of bayberry wax, the weight of the coat 
ing being about 2% of the weight of the tablet. 

Eacample 5: 
A tablet containing 200 mg. of theophylline 

ethylenedianine is coated, in any conventional 
rianaer, with cellulose acetate phthalate, the 
weight of the coating being about 10% of the 
weight of the tablet. The thus coated tablet is 
then overcoated with a mixture comprising 70 
parts by weight of diglycolstearate and 30 parts 
by Weight of parafin, the weight of the coating 
being ailout 3% of the weight of the tablet. 

Eacample 6. 
A tablet containing. 0.486 gm. of ammonium, 

chloride is coated, in any conventional manner, 
with cellulose acetate phthalate, the weight of 
the coating being about 7% of the weight of the 

8t. The thus coated tablet is then overcoated 
With glyceryl monostearate, the weight of the 
coating being 5% of the weight. of the tablet. 

Eacample 7 
A tablet containing 5 mg. amphetamine still 

fate is first-coated with cellulose acetate-phthal 
ate, the weight of the coating, being 8% of the 
Weight of the tablet. The thus coated tablet is 
then overcoated with beeswax, the weight of the 
coating being:1% of the weight of the-tablet. 

Eacample 8 
A tablet containing 0.65 gm. of ammonium 

chloride is first-coated with a mixture comprising:- 
85 parts-by, weight of glyceryl myristate- and 15 - 
parts by weight of carnauba wax,-the-weight of . 
the coating being 6% of the Weight-of the tablet: 
The tablet is then overcoated with cellulose race 
tate phthalate, the weight of the coatings being. 
3.6% of the weight of the tablet... 

Eacample 9 
Al-tallet containing 10 mg. amphetamine: Sull 

fate is first coated with a mixture comprising 75: 
parts by Weight diglycol steairate and 25 parts: by 
weight of beeswax, the weight of the coating-be 
irig 8%. Of the Weigiit of the tablet. The tablet 
is then overcoated with cellulose acetate phthal 
ate; the Weight of the coating being 5% of the: 
Weight of the tablet. 

Tests of tablets enteric coated according to the 
first example given above show no penetration - 
by fluids of the stomach for a period often hours 
and disintegration in about: one hour in intestis, 

75inal fluids;... 
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Thus, according to this invention an enteric 
coating is provided which is insoluble and not 
dispersible in and impermeable by the fluids of 
the stomach and non-rupturable by agitation in 
the stomach, while, at the same time, it is readily 
dissipated by the fluids of the intestines. 

in the following claims, the word "soluble' is 
intended to comprise also dispersible, digestible 
and emulsifiable. 
What we claim and desire to protect by Letters 

Patent is: 
1. A new article of manufacture comprising a 

medicament, and a coating comprising a layer of 
a cellulose derivative containing free carboxyl 
groups Substantially insoluble in the stomach 
fluids and Soluble in the intestinal fluids, and a 
layer of wax, said wax layer being characterized 
by the fact that its integrity will be maintained 
in the stomach and will be lost in the intestines 
and by the fact that it is not less than 4% by 
weight of the medicament. 

2. A new article of manufacture comprising a 
medicament, a coating comprising a cellulose 
derivative containing free carboxyl groups sub 
Stantially insoluble in the stomach fluids and 
Soluble in the intestinal fluids, and an undercoat 
ing of Wax, Said wax coating being characterized 
by the fact that its integrity will be maintained 
in the Stomach and will be lost in the intestines 
and by the fact that it is not less than 4% by 
Weight of the medicament. 

3. A new article of manufacture comprising a 
medicament, a coating comprising a cellulose 
derivative containing free carboxyl groups sub 
stantially insoluble in the stomach fluids and 
Soluble in the intestinal fluids, and an overcoat 
ing of wax, said wax coating being characterized 
by the fact that its integrity will be maintained 
in the stomach and will be lost in the intestines 
and by the fact that it is not less than 1% by 
weight of the medicament. 

4. A new article of manufacture comprising a 
medicament, and a coating comprising an inner 
layer of cellulose acetate phthalate and an outer 
layer of Wax, Said wax layer being characterized 
by the fact that its integrity will be maintained in 
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6 
the stomach and will be lost in the intestines 
and by the fact that it is not less than 1% by 
Weighi, of the medicament. 

5. A new article of manufacture comprising a 
medicament, and a coating comprising a layer 
of a cellulose derivative containing free carboxyl 
groups substantially insoluble in the stomach. 
fluids and soluble in the intestinal fluids and a 
layer comprising in admixture a wax insoluble 
in the stomach fluids and soluble in the intesti 
nal fiuids and a wax insoluble in the gastro-in 
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testinal tract and by the fact that it is not less 
than 4% by Weight of the medicament. 

6. A new article of manufacture comprising a 
medicament, and a coating comprising a layer of 
a cellulose derivative containing free carboxyl 
groups substantially insoluble in the stomach 
fluids and Soluble in the intestinal fluids and a 
layer of from 1% to 5% by weight of the medica 
ment of a Wax Which is insoluble in the gastro 
intestinal tract, said layer of wax being the outer 
layer of the coating. 

HAROLD A. CLYMER, 
DONALD R. MACDONNELL. 
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