Patented Feb. 6, 1951

~ UNITED

2540979

STATES PATENT OFFICE

2,540,979
ENTERIC COATING

| Ha;fold A. Clymér, Southa,mptun, and Donald R.
MacDonnell, Wayne, Pa., assignors to Smith,

Kline & French Laboratorles
Pa, a corporatlon of Pennssrlvam&

Phlladelphm

No Drawmg Appllcatwn Aprll 24, 1948
| Serml No. 23,127

(CL 167—82)

o | 6 Clmms.
Th1s invention relates to an 1mproved entenc
coating for medicaments.

As i1s well known, the demdemta of enterm :

coating are to protect an orally ingested medica-
ment against release in the stomach, under the

therein, and, at the sameée time, allow release of

the medicament in the intestines, under the gction

of the fluids therein, before elimination from the

body. Such an enterlc coating 15 said to have in-

tegrity in the stomach.

Heretofore various enteric coatings comprlslng

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, iz rer meable hy the ﬂmd‘s
of the stomach with the result that the medica-
ment if soluble in the stemach 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 medlca,ment
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-
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~action of the fluids of the stomach or agitation

readﬂy 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~
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uble in stomach fluids and soluble in intestinal
fluids, and then overcoating with a non- toxic wax.
The waXx coating may be of a first type which

- will be dissipated under the action of intestinal
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fluids or of a second type which will be dissipated
only under abraswe action in the gas sro-mtestmal_

“tract. .

The enteric coatmg 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

Py
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‘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-
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abled to leach out or extract the medicament var-

iously to a greater or less extent depending upon
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the conditions existing in the stomach at the time

of ingestion, the period of retention in the stomach
and the solublhty of the medwatmn In the
stomach juices. - |

“As further illustrative, a heretofore used enterlc
coating has comprised a wax, as, for example,
beeswax. However, such g CGrating of a thickness
permitting release of the medicament in the in-
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testines before eliminationn has proved unsatis-

factory, since it hecomes 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 ﬂulds of the stomach Whlch will
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~lose acetate phthalate.

in the stomach. When the wax coating is the in-
ner of the two coatings, it acts to prevent stomach
fluids which have permeated 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 medmament in the
stomach.

In proceeding for the preparatmn of enterzc
coated medicaments according to this invention,
while any of the several compounds disclosed by
U. 8. 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-
When this first coat is.
the inner coat, it may be, for example, but with-
out limitation 2%-59% of the welight 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
waxXx 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 dlglycol 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 1nsoluble and nat d1s-




. tablet..

B '_ about i% of the wmght of the: tablet

_3' '
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persible in the gastro-intestinal tract such as,

for example, beeswax, Japan wax, parafiin, car-
‘nauba wax, bayberry wax, hydrocarbon waxes,
non-toxic synthetic waxes, higher solid non-toxic
alcohols such as cetyl alcohol, palmﬂ:m alcohol
- stearyl alcohol or the like. o

- The second or wax coat formed by thie use of
a wax which is substantially not soluble or dis- |

: o pers1ble in the stomach fluids and rapidly soluble
or dispersible in the intestinal fluids when used

Emmple 3
A ta,blet contmmng 200 mg of theophyllme

B ethylenedlamme is coated, in any conventional

b

-welght -of the tablet.

manner, with cellulose a,ceta,te phthalate, the
weight of the coating being about 10% -of the
The thus coa,ted 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 coat—
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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

be, for example; 1%-4% of the weight of- the
tablet or ovher foxm of the medicament.
When the wax coat of the aforementioned ﬁrst
type is formed by the use of a waxX which is sub-
-_ stantlally not soluble or dispersible in the stom-

~ ach fluids and rapidly soluble or dispersible ifi

_the intestinal fluids admixed with a waXx which
“is- insoluble ‘and not- dispersible -in:- the- gastiro=
intestinal tract, the latter wax will preferably be:

- 25%-50% by We,lght of the mixture.forming the-

- tablet.
with a mixture comprising 80 parts by weight of
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coating and in no case wilt exceed 75% by weight - '

- of - the- mixture.
‘an.outer coat it will be for- emlmple 1%

and- - when u&ed as an under coai it will be for:
'. example. 1/2%-3% of the weight of the tablet,

When the wax’ coa,t is. to-be of - the aforemen-

‘When such a coat. is used-as-

L5 of the ™
weight of the tablet-or other form of medmament |

20

tioned second type, the coat is formed by the use

oi’'a- -waX-which:is: insoluble and not dispersibie
in. the- gastro-intestinal- tract, such - as;
exampie, -those exemplified above. When. such
 a-coating ‘is used, it will preferably be 1%=295-
jby welght of the tablet or other form of the«

- medicament and will'in no case 'be more-than: 5%

or-less than 0.5% by weight of the ta,blet or- othﬂr

- form of the medicament.

| We intend to -include: within: the sc@pe of t‘Ie

term “wax” when used-herein and in- the claims:
- appended hereto gll of the- abwe-men‘tmﬂed
- waxes and mixtures thereof. -

- Ailkcithe several coatings may be fermed SuC-
" cessively - through - the medium of solutiéns: or:

- conventional procedure and with the use of con--

Fach coating throughout: -

its extent will, of COurse,; e of subsfantmlly wni= -
| - ﬁ{]_i

~ dopes comprising the respective substances,
ventional apparatus.

form thlsllneﬂ*s

~ The following examples ale nmore- spemﬁﬂally
| 111ust1at1ve 0“" ‘thzs invention:

Emmple 1

| A ablct cmtdlmng 5 mﬂ' amphatamme sulfate '
S 1) COrqud

Hinany usual mgnner, with celltilose
acetate 3¢} 1T"flalf1‘le, the weight of the o8, a,mg being -
about 8% of me vweight of the tablet. ‘The thus

. coated tabled is then ov ercoated with 2 mﬁuure
comprising ¥ 5 parts by weight of plyceryl mono-

~ stearz te and- 25 parts by weight of becswax, "the
o welghr of’ the coal ing bemg ahouu 2% af thé
Wewht of the tablet -

Emample 2

| A. tablef coatammg 6486 om. of- amm@mum
{.cl‘llarlda s coated; in any: conrventional manner;.:
- with-cellulosz acetate phthalate, the - weight-of
the-coating being aboul 7% of the -weight: of the-
. The thus coated. tafbll,t is:then-overcoated -
mmmre c@mpllsmsr 00-parts. by-weight ‘of-
stearate and 10 parbts by -weight- of-

- camauba wax, the Welght -0f -the. coatmg bemg

with..a.
 diglyeol:

for

-
L
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chloride |
with cellulose acetate phthalate,- the Welght of

4y tablet.

with’ ﬂ‘lyceryl monostearate the- Welght of the

ing: bemg about 3% of the Weught of the tablet.

| | E:cample 4 o
A ta,blet ccmta,mmg 5 mg. amphetamme sul--

15 _fate is-coated, in any conventional manner, with

céllulose’ acetate phthalate, the welght of the
coatmg being. about 99% of the weight of the
The thus coated tablet is then overcoa.ted

diethylene glycol monostearate and 20 parts by

 weight of bayberry wax, the weight of the coat-
_mg bemg about 2% cf the weight of the tablet

| Emample 5 | -
ﬁ. tablet cantammg 200 meg’ 01 theophyllme

'ethylenedlamme is ‘cogted, in any. conventional
- miahiier,

- weight of the coatlng bemg about’ 10% of” the

with' cellulose acetate phthalate,” the

v eignt of the tablet, 'I‘he thus” coated tablet is”

then overcoated witli. a mixture” cemprlsmg 7ot
parts by weight of diglycolstearate” and 30 parts"
by weight of parafiin, the We1ght of ‘the. coatmg

B ber.ng anout 3% of ‘the Welght of the tanlet

E:cample 6

lfl tableb con‘tammg 0.486 gm Of ammomum
is. caated in any camrentmnal manner

the coa‘tmg being about T% of the Welght of the
“The thus coated tablet is. then overcoated

matmg bemg 5% of the Welght of the tablet

E:cample 7

A tablet contammg 5 mg. amphetamme sul-. -
fate is.first-coated. with cellulose acetate. phthal— |

‘ate, the weight of the coating being-89% of the
-~ weight of the tablet. The thus coated tablet: is

then ‘over coated. mth beeswax the We1ght of the

| coatmg bemg 1 % of the Welght @f the ta,blet

E:J:ample 8" -
A tablet contammg 0 65 gm of ammonium

~ chloride is first-coated with a-mixture comprising:-

~..TI '
b

-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«

is then: ov.....rcmlted with-

The tablet is-then-overcoated with- cellul@se ACew
tate phthalate the weight of the caatmg bemg

ﬁ'{'}*--':ffﬁ% of the: Welght of the tablet

- Emm'ple 9 _ |
A te:blet cuntammg 10 mg. amphetarmne sul- -

. fate is first coated with a mixture cemiprising: ’15
P .
' ~ weight-of beeswax, the weight of the coating be~-

parts by weight-diglycol stearate: and’ 29-parts-by

ing 8% 0of the weight-of the-tablet.: The tablet

cellulose: ace“tate phthal-a

- ate; the weight of the- coa,tmg bemg 5% of- the

0

weight: of- the tablet.

Tests-of tablets: entﬂl ic coated: accordmg tt}“ the

first example- given’ above sHow no. ‘penetration

by fluids of:the stomach-for a period of ten hours
and disintegration-in about one h(mr m mtest:.— =

- 754 nal ﬂuldS* S
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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
vhe stomach, while, at the same time, it is readily
dissipated by the fiuids 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 g 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 —Vg% by
welght 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 infestinal 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 %% 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
scluble 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 th&ﬂ 1% by

weight of the medicament,

4. A new article of manufacture compnsmg 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 mtegnty Wlll be maintained in

4]

Y
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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 & coating comprising a layer
of a cellulose derivative containing free carboxyl
groups substantially inscluble in the stomach
iluids 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 fluids and a wax insoluble in the gastro-in-

15
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- intestinal tract, said layer of wax being the outer

25

30
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testinal tract and by the fact that it is not less

than 12 % by weight of the medicament.

6. A new article of manufacture comprising a
medicament, and a coating comprising a layer of
a celiulose 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-

layer of the coating.

HAROLD A. CLYMER.
DONALD R. MAcDONNELL.,
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