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ABSTRACT OF THE DISCLOSURE

A coated solid medicament form suitable for oral administra-
tion having reliable releasability of the active ingredient only in
the large intestine is proposed. The medicament form is prepared
by coating a core solid medicament form containing the active in-
gredient first with a chitosan having a specific degree of deacetyla-
tion and a specific degree of polymerization and then top-coated
with a specific enteric-soluble polymer which is a hydroxypropyl
methyl cellulose acetate succinate or a hydroxypropyl methyl cel-
lulose hexahydrophthalate. The releasability of the active ingredi-
ent only in the large intestine can be more reliable when the core

medicament form is, prior to coating with chitosan, provided with

an enteric undercoating layer.
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COATED SOLID MEDICAMENT FORM HAVING RELEASABILITY
IN LARGE INTESTINE

BACKGROUND OF THE INVENTION

The present invention relates to a coated solid medicament
form having releasability of the active ingredient only in the large
intestine or, more particularly, to a coated solid medicament form
which, when orally administered, passes unaffected through the
stomach and small intestine but is disintegrated when it reaches
the large intestine so as to release the therapeutically active ingre-
dient contained therein only in the large intestine.

It is eagerly desired in recent years to develop a solid medica-
ment form capable of releasing the active ingredient only in the
large intestine when it is orally administered in view of the in-
creasing trend of various diseases of the large intestine such as ul-
cerative colitis and the like, for which diseases oral administration
of a medicament can be an efficient therapeutic means, and in
view of the fact that certain medicinal compounds such as insulin
used for the therapeutic treatment of diabetes, which hitherto can-
not be orally administered due to decomposition and deactivation
by digestive enzymes such as peptidase in the digestive organ,
should desirably be rendered adaptable to oral administration.

With the object mentioned above, a proposal is made 1in “Fine
Chemicals”, November 1, 1989 issue, to prepare a coated solid me-

dicament form by using a specific polyurethane degradable in the



CA 02046739 1997-12-02

— 9
large intestine. In this coated solid medicament form, the biode-
gradability of the specific polyurethane is utilized under the intlu-
ences of the bacteria inhabiting the large intestine to cause dis-
integration of the solid medicament form in the large intestine. An
important problem here is, since polyurethane is a totally synthet-
ic substance, to ensure that absolutely no adverse effect such as
toxicity is exhibited against the human body by the product pro-
duced by the decomposition of the polyurethane in the large intes-
tine.
Guided by the principle that the above mentioned prob-

lem due to the decomposition product of the coating material pro-
duced in the large intestine could be mostly solved by using a coat-
ing material of natural origin, the inventors have conducted exten-
sive investigations to develop a novel coating on a solid medica-
ment form by utilizing a coating material of natural origin, option-

ally, in combination with another coating material, which may not

be of a natural origin, the coating being only very slightly decomposable
in the digestive tract so that it is substantially free from the problem ot

toxicity or any adverse influences against human health.

SUMMARY OF THE INVENTION
The present invention accordingly has an objéct to provide a
novel coated solid medicament form which is stable in the stomach
and in the small intestine but can be readily disintegrated in the

large intestine to release the pharmaceutically effective ingredi-
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ent contained therein without producing any decomposition pro-
duct having toxicity against the human body.

Thus, the coated solid medicament form of the present inven-
tion having releasability of the active ingredient only in the large
intestine comprises, in the first embodiment:

(a) a core medicament form containing an active ingredient;

(b) a first coating layer formed from chitosan on the core medica-
ment form, the coating amount thereof being in the range from 2 to
20% by weight based on the core medicament form; and

(c) a second coating layer made from a first enteric coating materi-
al, which is preferably a hydroxypropyl methyl cellulose acetate
succinate or a hydroxypropyl methyl cellulose hexahydrophthal-
ate, on the first coating layer, the coating amount thereof being in
the range from 3 to 30% by weight based on the core medicament
form.

Further, the coated solid medicament form of the present in-
vention having releasability of the active ingredient only in the
large intestine comprises, in the second embodiment:

(a) a core medicament form containing an active ingredient;

(d) an undercoating layer formed from a second enteric coating ma-
terial on the core medicament, the coating amount thereof being in
the range from 3 to 30% by weight based on the core medicament
form;

(b) a first coating layer formed from chitosan on the undercoating
layer, the coating amount thereof being in the range from 2 to 20%

by weight based on the core medicament form; and
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(c) a second coating layer made from a first enteric coating mate-
rial, on the first coating layer, the coating amount thereof being in
the range from 3 to 30% by weight based on the core medicament
form.

The chitosan forming the first coating layer preferably has a
degree of deacetylation of at least 85% and such a degree of
polymerization that a 0.5% by weight solution thereof in a 0.5% by
weight aqueous solution of acetic acid has a viscosity of at least 30
centistokes at 20 °C.

Further, the cellulose ethers forming the second coating lay-
er exhibits such a solubility behavior that a film prepared there-
from to have specified dimensions is stable in the first fluid spe-
cified for the disintegration test according to the Japanese Pharma-

copoeia and cannot be dissolved at least for 120 minutes at 37 °C

in a Clark-Lubs’ buffer solution having a pH of 6.5 or higher.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

As is described above, the coated solid medicament form of
the present invention comprises two or three successive coating
layers each formed from a specified coating material, of which the
topmost coating layer, i.e. the second coating layer mentioned
above, is formed from a cellulose ether such as hydroxypropyl
methyl cellulose acetate succinate and hydroxypropyl methyl cel-
Julose hexahydrophthalate and the layer below the topmost coat-

ing layer, i.e. the first coating layer mentioned above, is formed

from chitosan.
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Chitosan is a nitrogen-containing polymeric material obtain-
ed by a chemical treatment of chitin, which is a natural polymer
found in the crust of various crustacean animals such as crabs and
lobsters. Though insoluble in neutral water, chitosan is dissolved
in a dilute aqueous solution of an organic or inorganic acid since
the amino groups -NHo in the molecular structure thereof are con-
verted into an ammonium salt in an acidic aqueous solution.
Therefore, a film of chitosan is dissolved when it is in the gastric
juice having acidity but cannot be dissolved in the intestinal juice
having a much higher pH value than the gastric juice.

On the other hand, it is reported that, when various kinds of
animals are fed with chitosan, it is digested to a considerable ex-
tent 1n their digestive canals although the exact site where diges-
tion of chitosan takes place is not well known. This is in the same
line as many dietary fibers which are digestible in the digestive
organs of animals since chitosan is also a kind of dietary fiber.

The above described facts led the inventors to obtain an idea
that, when a core medicament form containing an active ingredi-
ent is first coated with chitosan and then overcoated with an enter-
i1c coating material, the thus double-coated solid medicament form
would be stable and unaffected in the acidic environment of the
stomach as being protected by the enteric top coating layer and
also prevented from disintegration in the small intestine, where
the enteric top coating layer is dissolved away, by virtue of the
coating layer of chitosan resistant against the alkaline environ-

ment in the small intestine while the coating layer of chitosan is
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decomposed in the large intestine due to the biodegradability of
chitosan by the bacteria abundantly inhabiting the large intes-
tine to release the active ingredient contained in the core solid me-
dicament form. _

As 1s mentioned before, chitosan is soluble in a dilute aque-
ous solution of an organic or inorganic acid or in a mixture of water
and ethyl alcohol so that a coating solution of chitosan can readily
be prepared by dissolving chitosan in these liquids in a concentra-
tion suitable for coating of the core solid medicament form. Once a
coating film of chitosan is formed on the core medicament form,
the coating {ilm is stable in an aqueous solution of a high pH value
but can be readily dissolved in an aqueous solution having a pH
lower than a critical value which depends on the chemical compo-
sition of the chitosan to some extent.

It is known that the intestinal juice in the human small in-
testine is weakly alkaline and has a pH close to 6.8 which is the pH
of the second fluid specified in the J apahese Pharmacopoeia for the
disintegration test of enteric-coated preparations. Namely, the en-
teric coating films on a solid medicament form are usually formus-
lated so as to be resistant against an acidic aqueous solution but to
be dissolvable in the above mentioned second fluid or a more alkal-
ine aqueous solution. In many cases, the enteric coating films are
formulated so as to be dissolved in an aqueous solution buffered to
have a pH of 5 to 6 because, in most cases, it is desirable that the
active ingredient in the enteric-coated solid medicament form is

released in the upper part of the small intestine. Chitosan is usual-
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ly also dissolved or, at least, greatly swollen in an aqueous solution
having such a pH value.

It is therefore very important that the chemical compositions
of the chitosan for the first coating layer and the enteric coating
material for the second coating layer are adequately selected in or-

der to ensure that the double-coated solid medicament form to be
transferred into the large intestine is safe from disintegration in
the small intestine even after dissolution of the topmost enteric

coating layer.
The results of the detailed experimentation undertaken in

this regard specify that the chitosan used for the first coating layer
should have a degree of deacetylation of at least 85% and have
such a degree of polymerization that a 0.5% by weight solution
thereof in a 0.5% aqueous solution of acetic acid has a viscosity of
at least 30 centistokes at 20 °C. When the values of either one or
both of these parameters are lower than the above mentioned re-
spective lower limits, the critical pH value for the solubility beha-
vior of the chitosan would be too high so that eventual dissolution
of the coating layer of chitosan may take place already in the small
intestine where the pH value is somewhat lower than the critical
pH value for the dissolution of chitosan. ‘

A coating solution for forming a coating layer of chitosan on
the core solid medicament form can be prepared by dissolving the
above specified chitosan in a mixture of water and ethyl alcohol or
an aqueous medium containing acetic or hydrochloric acid in an

amount required for dissolving the chitosan. The concentration of
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chitosan in the thus prepared coating solution is in the range from
0.2 to 5% by weight. A higher concentration of chitosan than above

is undesirable because of difficulties in spraying the

coating solution due to the unduly high viscosity of the

solution. The coating amount of chitosan is usually in the range
from 2 to 20% by weight based on the core solid medicament form.
The coating amount should be sufficient to ensure stability of the
double-coated solid medicament form of the invention for at least
120 minutes when it is subjected to a disintegration test for enter-
ic-coated preparations according to the procedure specified in the Jap-
anese Pharmacopoeia by using Clark-Lubs’ buffer solution having

a pH value of 6.5 or higher.

The requirements for the enteric coating material forming
the topmost coating layer on the double-coated solid medicament
form of the invention are also somewhat different from those used
in conventional enteric-coated solid medicament forms. The con-
clusion obtained in detailed experimentation is that the enteric
coating material should be stable in the first fluid for the disinteg-
ration test specified in the Japanese Pharmacopoeia and resistant for
at least 120 minutes at 37 °C against the test by using a Clark-
Lubs’ buffer solution having a pH of 6.5 or lower while soluble
within 60 minutes in a Clark-Lubs’ buffer solution having a pH of
8.0. When the double-coated solid medicament form is prepared by
using an enteric coating material which is persistent for more than
60 minutes in the above mentioned test with a Clark-Lubs’ buffer

solution of pH 8.0, the coated solid medicament form would no
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longer be disintegrable not only in the small intestine but also
when it reaches the large intestine.

The above mentioned test for the solubility behavior of the
enteric coating material refers to a procedure in which a film of the
material having a thickness of 90 to 110 xm is prepared by casting
from a solution of the material in a suitable solvent and a2 10 mm
by 10 mm square test specimen of the film is subjected to a test ac-
cording to the procedure specitied in the Japanese Pharmacopoeia for
the disintegration test of enteric-coated preparations, “ (1) Prepa-
rations other than granules and capsules filled with beads”.

In short, the enteric coating material for the topmost coating
layer of the inventive double-coated solid medicament form is re-

quired to have a critical pH value, above which dissolution of the

coating film takes place, which should be as high as possible in order that
the topmost enteric coating layer is dissolved in the lower part of the small

intestine, at as low a point therein as possible to ensure reliable transfer of
the medicament form into the large intestine without causing any

changes in the coating layer of chitosan and release of the active
ingredient therefrom. .

The inventors have conducted extensive studies to ﬁnd an en-
teric coating material to satisfy the above mentioned requirements,
leading totheconclusion that suitable materials include hydroxy-
propyl methyl cellulose acetate succinate and hydroxypropyl
methyl cellulose hexahydrophthalate. The coating method using
these cellulose derivatives as the coating material can be conven-

tional. For example, the cellulose derivative is dissolved in ethyl



CA 02046739 1997-12-02

— 10—
alcohol or in a mixture of ethyl alcohol and water to prepare a coat-
1ng solution or a fine powder of the cellulose derivative 1s dispersed
in water to prepare a coating dispersion, and the core solid medica-
ment form provided with the first coating layer of chitosan is coat-
ed by spraying the thus prepared coating solution or dispersion in
a suitable coating machine such as pan coaters and fluidized-bed
coaters. The coating amount of this second coating layer is usually
in the range from 3 to 30% by weight based on the uncoated core
solid medicament form in order to ensure reliable stability of the
coated medicament form against gastric juice.

The double-coated solid medicament form described above
was found quite satisfactory to ensure release of the active ingredi-
ent only in the large intestine in most cases excepting for several
cases in which a slight release of the active ingredient from the
orally administered medicament form begins already in the small
intestine after dissolution of the topmost enteric coating layer due
to swelling of the layer of chitosan and permeation of the active
ingredient through the thus swollen chitosan layer depending on
various conditions such as an extremely high solubility behavior of
the active ingredient.

The above mentioned premature release of the active ingre-
dient in the small intestine can be effectively prevented by provid-
ing the core medicament form with an undercoating layer of an en-
teric material before coating with chitosan thus to prepare a triple-
coated solid medicament form. The enteric coating material can be

any of conventional ones including, for example, hydroxypropyl
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methyl cellulose phthalate, hydroxypropyl methyl cellulose ace-
tate succinate, hydroxypropyl methyl cellulose hexahydrophthal-
ate, cellulose acetate phthalate, carboxymethyl ethyl cellulose,
methacrylic acid copolymers in the form of a solid or emulsion and
the like. The coating method by using these coating materials can
also be conventional to form a coating layer on the core solid me-
dicament form such as beads and tablets. The coating. amount for
this enteric undercoating should be sufficient to pass the disinteg-
ration test for enteric-coated preparations specified in the Japanese
Pharmacopoeia or, in particular, in the range from 3 to 30% by '
weight based on the core solid medicament form before coating cal-
culated as solid. When adequately provided with such an enteric
undercoating layer, the triple-coated solid medicament form of the
invention is efficiently prevented from the troubles of premature
release of the active ingredient or swelling of the form as a whole
in the small intestine even after dissolution of the topmost enteric
coating layer followed by swelling of the coating layer of chitosan.
It 1s of course optional according to need in the preparation of
the double- or triple-coated solid medicament form of the invention
to provide other different coating layers such as a non-enteric film
coating layer on the core medicament form using hydroxypropyl
cellulose or hydroxypropyl methyl cellulose, an overcoating layer
on the enteric second coating layer and an intermediate coating
layer or layers between the enteric undercoating layer and the
first coating layer of chitosan and/or between the first coating lay-

er of chitosan and the enteric second coating layer. It is further op-
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tional that a capsuled medicament form is prepared by filling a
hard capsule made from gelatin or other water-soluble or enteric
polymeric material with the double- or triple-coated solid medica-
ment form of the invention. '

In the following, particular embodiments of the present in-
vention are described in more detail by way of examples, which,
however, should never be construed to limit the scope of the inven-
tion in any way. The terms of “%” and “parts” in the following al-
ways refer to “% by weight” excepting for the degree of deacetyla-
tion of chitosan and “parts by weight”, respectively.

Example 1.

Tablets each having a diameter of 8 mm and weighing 200
mg were prepared from a blend of 99 parts of lactose, 1 part of mag-
nesium stearate and 100 parts of salicylamide as a simulated active
ingredient. The tablets were coated with a hydroxypropyl methyl
cellulose phthalate according to Japanese Pharmacopoeia 200731
(HP-55, a product by Shin-Etsu Chemical Co.) in a coating amount
of 20 mg per tablet. These coated tablets could pass the disintegra-
tion test of enteric medicament forms according to the procedure
specified 1n the Japanese Pharmacopoeia.

The enteric-coated tablets above obtained were then coated
with chitosan in a coating amount of 10 mg per tablet by using a
0.5% solution of a chitosan, of which the degree of deacetylation
was 98% and a 0.5% solution in a 0.5% aqueous solution of acetic
acid had a viscosity of 620 centistokes at 20 °C, in a 0.3% aqueous

solution of acetic acid.
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Finally, the above obtained twice-coated tablets were finish-
coated in a coating amount of 20 mg per tablet as dried by using a
coating solution prepared by dissolving 5 parts of a hydroxypropyl
methyl cellulose hexahydrophthalate, of which the contents of the
methoxyl groups, hydroxypropoxyl groups and hexahydrophthalyl
groups were 17.3%, 6.1% and 38.1%, respectively, and 0.25 part of
triethyl citrate in 94.75 parts of anhydrous ethyl alcohol.

The triple-coated tablets prepared in the above described
manner were subjected to the disintegration test of enteric medica-
ment forms by using the first fluid according to the Japanese Pharma-
copoeia to find no changes in the tablets after standing for 120
minutes. The tablets were then subjected to the disintegration test
according to the testing procedure with the second fluid specified
in the Japanese Pharmacopoeia but replacing the second fluid with a
Clark-Lubs’ buffer solution having a pH of 7.5 to find dissolution of
the topmost enteric coating layer of hydroxypropyl methyl cellu-
lose hexahydrophthalate taking place within 120 minutes without
noticeable changes in the form of the medicament form per se.

In the next place, the coated tablets after removal of the top-
most enteric coating layer were subjected to an in vitro biodegrad-
ability test of the chitosan layer. Thus, a 1 g portion of fresh hu-
man feces was taken with minimum exposure to the atmospheric
air and added to a GAM semi-fluid stab culture medium to make
up a total amount of 10 g followed by 10 times dilution thereof to
prepare a bacterial mother liquor. A portion of this mother liquor

was introduced into a hermetically sealable vessel together with
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an about 200 times amount of the fresh culture medium and, after
replacement of the air inside with nitrogen, cultured anaerobically
at 37 °C for 24 hours to prepare a human fecal culture medium. Six
of the tablets under testing were transferred into 100 ml of the fe-
cal culture medium which was agitated at 37 °C by using a mag-
netic stirrer under an atmosphere of nitrogen to find disintegra-
tion of the tablets within 70 to 130 minutes,supporting the conclu-
sion that the coated solid medicament form could release the active
ingredient therein only in the large intestine.

Separately from the above, a {film of the hydroxypropyl meth-
yl cellulose hexahydrophthalate used above having a thickness of
90 to 110 »m was prepared by casting a 5% solution thereof in eth-
yl alcohol and a 10 mm by 10 mm wide piece of the film was sub-
jected to the disintegration test of the Japanese Pharmacopoeia for (1)
enteric-coated preparations other than granules and capsules fill-
ed with beads. The results were that no noticeable changes were
found in the appearance of the film in the first fluid and, in the test
using Clark-Lubs’ buffer solutions, no noticeable changes were
found within 120 minutes when the pH of the solution was 6.5

while the film was dissolved within 25 to 27 minutes when the

solution had a pH of 8.0.

Example 2.
The simulated tablets after coating with the hydroxypropyl

methyl cellulose phthalate HP-55 prepared in Example 1 were
coated in a coating amount of 10 mg per tablet with one of five

crades of chitosans I to V having different degrees of deacetylation
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eous solution of acetic acid at 20 °C specified below.

Chitosanl: degree of deacetylation 98%;
solution viscosity 620 centipoise
Chitosan Il : degree of deacetylation 96%;
solution viscosity 120 centipoise
Chitosan II1 : degree of deacetylation 94 %;
solution viscosity 21 centipoise
Chitosan IV : degree of deacetylation 82%;
solution viscosity 240 centipoise
Chitosan V: degree of deacetylation 75%;

solution viscosity 130 centipoise

The thus double-coated tablets were subjected, without pro-
viding the topmost enteric coating layer, to the disintegration test
using the second fluid specified n the Japanese Pharmacopoeia to find
that no noticeable changes were found in the tablets coated with
the chitosan I or II within 120 minutes while disintegration took
place within 120 minutes in the tablets coated with the chitosan
III,IVor V.

Example 3.
Triple-coated tablets were prepared in the same manner as

in Example 1 except for replacement of the hydroxypropyl methyl

cellulose hexahydrophthalate for the topmost enteric coating layer

with a hydroxypropyl methyl cellulose acetate succinate, referred
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to as HPMCAS hereinbelow (AS-HG, a product by Shin-Etsu
Chemical Co.), or a hydroxypropyl methyl cellulose phthalate, re-
ferred to as HPMCP hereinbelow (HP-55, a product by Shin-Etsu
Chemical Co.). Coating with these cellulose derivatives was per-
formed by using a 8% solution thereof in a 8:2 by weight mixture of
ethyl alcohol and water.

These coated tablets were subjected to the disintegration test

according to the Japanese Pharmacopoeia. The results were that the
HPMCAS-coated tablets were unchanged but the HPMCP-coated

tablets were disintegrated within 32 to 36 minutes in the first
fluid. The results of the solubility test using film specimens of the
coating materials in Clark-Lubs’ buffer solutions of different pH
values were that the film of HPMCAS was undissolved after 120
minutes in the solution of pH 6.5 but was dissolved within 10 to 12
minutes in the solution of pH 8.0 while the film of HPMCP was dis-
solved within 9 to 13 minutes in the solution of pH 6.5 and within
5 to 9 minutes in the solution of pH 8.0.
Example 4.

A blend of 60% salicylamide and 40% lactose was granulated
into beads by extrusion through a screen having openings of 0.6
mm diameter. The beads were first coated with the same hydroxy-
propyl methyl cellulose phthalate as used in Example 1 in a coat-
ing amount of 20% followed by coating with the same chitosan as
used in Example 1 in a coating amount of 10% as solid based on the
uncoated beads by using a 0.4% solution thereof in a 0.25% aqu-

eous solution of acetic acid. Finally, the beads were coated with the
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same hydroxypropyl methyl cellulose hexahydrophthalate as used
in Example 1 in a coating amount of 20% as solid based on the
uncoated beads by using a solution prepared by dissolving 4 parts
of the cellulose derivative and 0.2 part of triethyl citrate in 95.8
parts of anhydrous ethyl alcohol.

The thus triple-coated beads were subjected to the disinteg-
ration test of enteric medicament forms according to the Japanese
Pharmacopoeia to find no noticeable changes within 120 minutes
in the first fluid while, in the succeeding test performed by using a
Clark-Lubs’ buffer solution having a pH of 7.5 in place of the sec-
ond fluid, the topmost enteric coating layer had been dissolved

away after 120 minutes but without noticeable changes in the

shape of the respective beads.
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WHAT IS CLAIMED IS:

1. A coated solid medicament form having
releasability of the active ingredient only 1in
the large intestine which comprises:

(a)a core medicament form containing a
therapeutically active ingredient;

(b)a first coating layer formed from chitosan on
the core medicament form, the coating amount
thereof being in the range from 2 to 20% by
weight based on the core medicament form, said
chitosan forming the first coating layer having
a degree of deacetylation of at least 85% and a
degree of polymerization such that a 0.5 %
aqueous solution of acetic acid has a viscosity
of at least 30 centistokes at 20°C; and

(c)a second coating layer made from a first
enteric coating material, which 1s a
hydroxypropyl methyl cellulose acetate succinate
or a hydroxypropyl methyl cellulose
hexahydrophthalate, on the first coating layer,
the coating amount thereof being in the range

from 3 to 30% by weight based on the core

medicament form.
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2. A coated solid medicament form having
releasability of the active ingredient only in
the large intestine which comprises:

(a)a core medicament form contalning a
therapeutically active ingredient;

(d) an undercoating layer formed from a second
enteric coating material on the core medicament,
the coating amount thereof being in the range
from 3 to 30% by weight based on the core
medlicament form;:

(b)a first ccating layer formed from chitosan on
the undercoating layer, the coating amount
thereof belng 1n the range from 2 to 20% by
welght based on the core medicament form, said
chitosan forming the first coating layer having
a degree of deacetylation of at least 85% and a
degree of polymerization such that a 0.5 %
aqueous solution of acetic acid has a viscosity
of at least 30 centistokes at 20°C; and

(c)a second coating layer made from a first
enteric coating material, which 1s a
hydroxypropyl methyl cellulose acetate succinate
or a hydroxypropyl methyl cellulose
hexahydrophthlate, on the first coating lavyer,

the coating amount thereof being i1n the range
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from 3 to 30% by welght based on the core

medicament form.

3. The coated solid medicament form having
releasability of the active ingredient only in
the large 1intestine as claimed in claim 2, in
which the second enteric coating material is
selected from the group consisting of
hydroxypropyl methyl cellulose phthalate,
droxypropyl methyl cellulose acetate succinate,
hydroxypropyl methyl cellulose
hexahydrophthalate, cellulose acetate phthalate,
carboxymethyl ethyl cellulose and methacrylic

aclid copolymers.
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