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(57) Abréegée/Abstract:
The Invention relates to the use of a multilayer pharmaceutical product that substantially comprises a) a core containing a

pharmaceutically active substance, h) an inner coating consisting of a copolymer or a mixture of copolymers that are composed of
85 1o 98 wt.- % of radically polymerized C, to C, alkyl esters of the acrylic or methacrylic acid and 15 to 2 wt.- % of (meth)acrylate

monomers with a guaternary ammonium group In the alkyl group, and c¢) an outer coating consisting of a copolymer that Is
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(57) Abrege(suite)/Abstract(continued):
composed of 75 to 95 wt.- % of radically polymerized C, to C, alkyl esters of the acrylic or methacrylic acid and 5 to 25 wt.- % of

(meth)acrylate monomers with an anionic group In the alkyl group. The inventive product is used for producing a pharmaceutical
product that releases the active substance contained therein according to the USP release test, at pH 1.2 during 2 hours and
subsequent rebuffering to pH 7.0, by less than 5 % after 2.0 hours after start of the test aid by 30 to 80 % after eight hours after

start of the test.
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(54) Title: MULTILLAYER PHARMACEUTICAL PRODUCT FOR RELEASE IN THE COLON
(54) Bezeichnung: MEHRSCHICHTIGE ARZNEIFORM FUR DIE COLONFREIGABE

(57) Abstract: The invention relates to the use of a multilayer pharmaceutical product that substantially comprises a) a core contain-
Ing a pharmaceutically active substance, h) an inner coating coasisting of a copolymer or a mixture of copolymers that are composed
of 85 10 98 wt.- % of radically polymerized C, to C, alkyl esters of the acrylic or methacrylic acid and 15 to 2 wi.- % of (meth)acrylate
monomers with a quatcrnary ammonium group in the alkyl group, and ¢) an outer coating consisting of a copolymer that is composcd
of 75 10 95 wt.- % of radically polymcrized C, to C4 alkyl esters of the acrylic or methacrylic acid and 5 to 25 wt.- % of {(mcth)acry-
late monomers with an anionic group in the alkyl group. The invantive product is used for producing a pharmaceutical product that
releases the active substance contained therein according to the USP release test, at pH 1.2 during 2 hours and subsequent rebuffering
to pH 7.0, by less than 5 % after 2.0 hours after start of the test and by 30 to 80 % after eight hours after start of the test.

P 01 O

(37) Zusammenfassung: Die Erfindung betrifft die Verwendung einer mehrschichtigen Arzneiform, die im wesentlichen aufgebaut
ist aus a) cinem Kern mit cinem phammazeutischen Wirkstoff. b) cinem inncren Uberzug aus cinem Copolymeren oder ciner Mi-
schung von Copolymeren, dic sich aus 85 bis 98 Gew.-% radikalisch polymerisicricn C1- his C4-Alkylestern der Acryl- oder der
~~ Methacrylsdure und 15 his 2 Gew.-% (Meth)acrylat-Monomeren mit einer quarternaren Ammoniumgruppe im Alkylrest zusammen-
setzen und einem, ¢) einem duBeren Uberzug aus einem Copolymeren, das sich aus 75 bis 95 Gew.-% radikalisch polymerisierten
C,- bis Ca-Alkylestern der Acryl- oder der Methacrylsdure und & bis 25 Gew. % (Meth)acrylat Monomeren mit einer anionischen
Gruppe im Alkylrest zusammensetzt, zur Herstellung einer Arzneiform, welche im Freisetzungstest nach USP zwei Stunden bei pH
[,2 und anschlieBendem Umputfern auf pH 7,0 den enthaltenen Wirkstoff im Zeitraum bis 2,0 Stunden nach Testbeginn zu weniger
als 5 % und zum Zeitpunkt acht Stunden nach Testbeginn zu 30 »is 80 % freisetzt.
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Multilayer drug form for release 1n the colon

The invention relates to a multilayer drug form
composed of a core with an active pharmaceutical
ingredient, of an inner polymer coating and of an ocuter

polymer coating.
Prior art

(Meth) acrylate copolymers which comprise monomers with
quaternary ammonium groups, e.g, trimethylammonium-
ethyl methacrylate chloride, and their use for release-
slowing mnmedicament coatings have been known for a long
time (for example from EP-A-181 515 or from
DE 1 617 751). Processing takes place in organic
solution o©or as agueous dispersion, for example by
spraying onto medicament cores or else without solvent

in the presence of flow aids by application in the melt
(see EP-A-Q 727 205).

EP-A 629 398 describes pharmaceutical formulations
which have a c¢ore with an active 1ngredient and an
organic acid, where the coxe has a two-layer covering.
The inner covering in this case 1s formed by a release-

slowing (meth)acrylate copolymer with quaternary
ammoriuwn g OUupSs (EUDRAGIT® RS), while the outer
covering has an enteric coating, for axample a
copolymer of the type EUDRAGIT® L30D-55 (ethyl
acyvlate/methacrylic acid, 50:50) . The release

characterxistics achieved can be described by a rapid
release o©f active 1ingredient after a time lag at
elevated pH.

EP 0 704 207 A2 describes thermoplastic materials for
drug coverings soluble in intestinal Jjuice. These
comprise copolymers of 16 to 40% by weight acrylic or

methacrylic acid, 30 to 80% by weight methyl acrylate

and 0 to 40% by weight ¢f other alkyl esters of acrvlic
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acid and/or methacrylic acid.

EP Q0 704 208 A2 describes coating agents and binders
for drug coverings soluble in 1intestinal juice. These
comprise copolymers of 10 to 25% by weight methacrylic
acid, 40 to 70% by weight methyl acrylate and 20 to 40%
by weight methyl methacrylate. The description mentions
not only monolaver c¢oatings but also multilayer coating

systems. These may consist of a core which comprises,
for example, a basi¢c or a water-sensitive active

ingredient, have a sealing layer of another coating
material such as cellulose ether, cellulose ester or. a
cationic polymethacrylatel, for example of the EUDRAGIT®
type, inter alia including EUDRAGIT® RS and RL, and are
then additionally provided with the abovementioned
covering soluble in intestinal juice.

Problem and solution

The intention was to provide a drug form which releases
virtually no active ingredient 1n the stomach and
enables uniform and long-lasting release o©of active
ingredient in the intestine, 1in particular shortly
before or only in the colonic region. The nature of the
release of active ingredient is intended in particular
to comply with the regquirement that in the USP release
test [lacunal] two hours at pH 1.2 and a subsequent
change in the buffer to pH 7.0, the release o©f the
active i1ngredient present 1s less than 5% in the period
up to 2.0 hours after the start of the test and 30 to
80% at the time eight hours after the start of the

test.

The problem is sclved by the use of a2 multilayer drug
form which 1s essentially composed of

a) a core with an active pharmaceutical ingredient

) an inner ceoating of a copolymer or of a mixture of
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copolymers composed of 85 to 98% by weight free-
radical polymerized Cl- to C4-alkyl esters of
acrylic or methacrylic acid and 15 to 2% by weight
(methyl)acrylate monomers with a quaternary
amamonium group in the alkyl radical and

¢ ) an outer coating of a copolymer composed of 80 to
05% by weight free-radical polymerxized Cy- to C4-
alkyl esters of acrylic or methacrylic acid and 5
to 25% by weight (meth)acrylate monomers with an
anionic group in the alkyl radical,

for producing a drug form for which, in the USP release
test (lacunal] two hours at pPH 1.2 and a subsequent
change in the buffer to pH 7.0, the release of the
active ingredient present 1s less than 5% in the period
up to 2.0 hours after the start of the test and 30 to
80% at the time eight hours after the start of the

test.

It has been found, surprisingly, that the active
ingredient release profile of the inner coating afterx
dissolution of the outer, enteric coating differs from
an active 1ingredient release profile obtained when
inner coating is employed without outer coating. On use
of the structure known 1n principle from
EP 0 704 208 A2 and EP-A 6292 398, an unexpectedly slow,
very constant active ingredient release 1s obtained.

On carrying out the USP release test [lacunal] two hours
at pH 1.2 and a subsequent change in the buffer to
opH 7.5 the release of the active 1ingredient present at
the time six hours after the start ©f the test is only
30 to 80%. Thais 1s particularly advantageous in the
therapy of disorders in which local increases in the pH
may occur in parts of the colon, but 11t 1is also
intended 1n thege cases to avoid active ingredient
release which 1s too fast, or 1t 1s i1ntended to achieve

delayed ac¢tive 1lngredient release.
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In addition, unexpectedly, active ingredient release

takes place substantial ly 1independéntly  of the

thickness of the outer coating.

Evidently there 1s an interaction with the inner
coating laye_r during dissolution of the outer coating
la§;er. The previously undisclosed release profile
increases the possibilities- for the skilled worker in
the formulation of novel drug forms. In particular, the
release characteristics are advantageous for some
active ingredient substances which are intended to be
released 1in the intestin‘_é, in particular shortly before
or only in the colonic region, as_ constantly as
possible. The evidently only extremely slight effect of
the thickness of the outer coating layer on the release
profile ‘increasés. the safety of use 1n relation to

manufacturing tolerances.

Brief description of the drawings

Figure 1 shows the resulting active ingredient release
profiles at pH 7.0, wherein Curve A shows uncoated
pellets, Curve B shows pellets provided only with the

inner coating, and Curve C shows pellets coated 1in

accordance with examples la-1d.

| Figure 2 shows the resulting active ingredient release

profiles at pH 7.5.

Mode of operation of ‘the invention

The invention describes the use of a multilayer drug
form ﬁor which, in the USP release test for two hours
at pH 1.2 and a subsegquent change in the buffer to
pH 7.0, the release of the active ingredient present is
less than 5% 1n the period up to 2.0 hours after the
start of the test and 30 to 80%, in particular 40 to
70%, at the time eight hours after the start of the
Lest.
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The USP release test (according to USP XXIV, method B,
modified test for enteric coated products) is known to
the skilled worker. The test conditions are, 1in
par.ticular: paddle method, 100 revolutions per minute,
37°C; ©pH 1.2 with 0.1 N HCl, pH 7.0 by addition of
0.2 M phosphate buffer and adjustment with 2 N NaOH.

The multilayer drug form to be used <consists

essentially of a core with an active ingredient, of an



CA 02373909 2002-05-02

- 5
inner and of an outer coating., It 1is possible in the
usual way for excipients in use 1in pharmacy to be
present, but they are not c¢ritical for the invention.-

> Core with an active pharmaceutical ingredient

CcCores

Carriers or cores for the coatings are tablets,
10 granules, pellets, crystals o¢of regular or irxrregular
shape. The size o¢f granules, pellets or crystals 1is
ordinarily between 0.01 and 2.5 mm, and that of tablets
between 2.5 and 30.0 mm., The carriers normally contain
1 to 95% active ingredient and, where appropriate,
15 further pharmaceutical excipients. The usual production
processes are direct compression, compression of dry,
molist or Sintered granules, extrusion and subseguent
rounding off, wet or dry granulation or direct
pelleting (e.g. on plates) or by binding of powders
20 (powder layering) on active i1ngredient-free Dbeads
(nonpareils) or active ingredient-containing particles.

Beside the active 1ingredient, the <¢ores may contain
further pharmaceutical excipients: binders such as
25 lactose, cellulose and derivatives thereof, polyvinyl-
pyrrolidone (PVP) , humectants, disintegration
promoters, lubricants, disintegrants, starch and
derivatives thereof, sugar solubilizers or others.

30 The c¢ores can be provided in the usual way with an
active pharmaceutical ingredient by applying the
appropriate active ingredient for example as active
ingredient powder to carrier particles (nonpareils) Dby
means of an agueous binder. The active ingredient cores

35 (pellets) can be obtained after drying and screening in
the required size fraction (e.g. 0.7 to 1 mm). This
process 1s referred to inter alia as powder layering.

Active pharmaceutical ingredients
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The active pharmaceutical 1i1ngredient which can be
ennployed for the process of the invention are intended
to be used on in the human or animal body in order
1. to heal, to alleviate, to prevent or to diagnose

dilseases, ailments, physical damage or

pathological symptoms.

2 . allow the state, the condition or the functions of
the body or mental states to be identified.

3. To place active substances produced by the human
or animal body, or body fluids.

4 . To defend against, to eliminate or t0 render
innocuous pathogens, parasites or exogenous

sulbbstances or
5. to 1nfluence the state, the copndition or the

functions of the body or mental states.
Drugs in use can be found in reference worksg such as,
for example, the Rote Liste or the Merck Index.
Examples which may be mentioned arxe S-aminosalicylic
acid, corticosterolds (budesonide) , and proteins
(insulin, hormones, antibodies). It 1is possible to
employ according to the invention all active
ingredients which c¢omply with the desired therapeutic
effect within the meaning o©f the above definition and
have an adeguate stability and whose .activity can be
achieved via the colon in accordance with the above

roints.

Tmportant examples (groups and single substances)
without a claim to completeness are the following:

analgesics, antibiotics, antidiabetics, antibodies
chemotherapeutics, coxticoids/corticosteroids
anti-inflammatory agents, enzyme products

hormones and their inhibitors, parathyroid hormones
peptic¢ agents, vitamins, c¢ytostatics

Active ingredients  which should be particularly

mentioned are those which axe to Dbe released as

constantly as possible in the intestine, 1in particular
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shortly before or only in the colonic region. Thus, the
active pharmaceutical ingredient may be an
aminosalicylate, a sulfonamide or a glucocorticoid, 'in
particular S-aminosalicylic acid, olsalazine,

5 sulfalazine, prednisone or budesonide.

Examples of active ingredlents

mesalazine
10 sulfasalazine
bethamethasone 2l-dihydrogenophosphate
hydrocortisone 2l1-~acetate
cromoglicic acid
dexamethasone | .
15 olsalazine Na
budesonide, prednisone
bismunitrate, karava gum
methylprednisolone 2l1-hydrogen succinate
myhrr, coffee charcoal, camomile flower extract

20 10% suspension of human placenta

New active ingredients and active ingredients under-

going development and testing

(Literature from relevant pharmaceutical databases
25 known to the skilled worker)

balsalazide
orally administered peptides (e.g. RDP 58)
interleukin 6
30 interleukin 1Z
i1lodecakin {(interleukin 10)
nicotine tartrate
5-ASA conjugategs (CPR 2015)
monoclonal antibody against interleukin 12
35 diethyldihydroxyhomospermine (DEHOHOQ)
diethylhomospermine (DEHOP)
cholecystokinin (CCK) antagonist (CR 1785)
15 amino acid fragment ©of a 40 kd peptide from gastric
Juice (BPC 15)
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glucocorticoid analog (CBP 1011)
natalizumab
infliximab (REMICADE) |
I¢ﬂdeacetylated lysoglycosphingolipid (WILﬁkZO)
azelastine
tranilast
sudismase
phosphorothioate antisense ologonucleotide (ISI§‘2302)
tazofelone \
ropivacaine
5-1lipoxygenase inhibitor (A 69412)

sucralfate

Inner coating

The 1inner coating consists of a copolymer or a mixture
of copolymers composed c¢f 85 to 98% by weight free-
radical polymerized Cl-Cd4-alkyl esters of acrylic or
methacrylic acid and 15 to 2% by weight (meth)acrylate
monomers wWith a quaternary ammonium group in the alkyl.

radical.

Apprgpriate (meth)acrylate copolymers are disclosed,
for example, in EP-A 181 515 or DE 1 617 751. They are
polymers which are soluble or swellable independently
of the PH and which are suitable for pharmaceutical
coatings. A possible production process to be mentioned
is bulk polymeriZation in the presence of a free-
radical 1initiator dissolved in a monomer mixture. The
polymer can likewlise also be produced by a solution or
precipitation polymerization. The polymer can be
obtained 1n this way in the form of a fine powder,
which is achievable in the case of bulk polymerization
by grinding, and in the case of solution and
precipitation polymerization for ' example by spray

drying.

Preferred Cl- to C4d-alkyl esters of acrylic or

methacrylic acid are methyl acrylate, ethyl acrylate,

*Trade-mark
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butyl acrylate, butvl methacrylate and methyl
methacrylate. The particularly preferred (meth)acrylate
monomer with gquaternary ammorn.ium groups ‘is
2-trimethylammoniumethyl methacrylate chloride.

A suiltable copolymer can be produced, for example, from
from 923 to 898% by weight free-radical polymerized Cl-
to Cd-alkyl esters of acrylaic or methacrylic acid and
7-2% by weight 2-trimethylammoniumethyl methacrylate
chloride. Examples of possible contents 1in this case
are 50-70% by welight methyl methacrylate, 20-40% by

weight ethyl acrylate.

A corresponding copolymer 1s compoged, _for example, of
65% by welght methyl methacrylate, 30% by weight ethyl
acrylate and 5% Dby weight 2Z-trimethylammoniumethyl

methacrylate chloride (EUDRAGIT® RS) .

A further suitable copolymer can be produced, for
example, from 85 to less than 93% by weight free-

radical polymerized Cl- to Cd-alkyl esters of acrylic
or methacrylic acid and 15 to more than 7% by weight

2-trimethylammoniumethyl methacrylate chloraide.
Examples of possible contents in this case are 50-70%

by weight methyl methacrfflate, 20-40% by weight ethyl

acrylate.

A suitable copolymer is composed of 60% by weight
methyl methacrylate, 30% by weight ethyl acrylate and
10% by weight Z-trimethylammoniumethyl methacrylate

chloride (EUDRAGIT® RL).

Thne proportionate amount of the inner c¢ocating should be
in the range from 2 to 20% by weight bagsed on the c¢core
with the active ingredient. It is favorable to use both
the abovementioned COpo lymer types simultaneously,
preferably those with $ and with 10% by weight

2-trimethylammoniumethyl methacryvlate chloride
(EUDRAGIT® RS and EUDRAGIT® RL) in a mixture. The

TR AVl b ™ 1 ARAAES] e 1 oSl owll boalow s p*s sheml smm ssh o* - -



10

15

20

25

30

35

CA 02373909 2002-05-02

- 10 -
mixing ratio can Dbe, for example, 20:1 to 1:20,
preferably 10:1 to 1:10.

‘Quter coating

The outer coating consists of a copolymer composed of
75 to 95, in particular 85 to 95, % by weight free-
radical polymerized C; to Cy-—-alkyl esters of acrvylic or
methacrylic acid and 5 tec 25, preferably 5 to 15, % by
weight (meth)acrylate monomers with an anionic group in

the alkyl radical.

Cy-Cs—~alkyl esters of acrylic or methacrylic acid are,
in particular, methyl methacrylate, ethyl methacrylate,
butyl methacrylate, methyl acrylate, ethyl acrylate and

butyl acrylate.

A (meth)ac¢rxylate monomer with an anionic group in the
alkyl radical can be, for example, acrylic acid, but
preferably methacrylic acid.

Particularly suitable (meth)acrylate copolymers are
those composed of 10 Lo 30% by welght methyl
methacrylate, 50 to 70% by weight methyl acrylate and 5
co 15% by weight methacryiic acid (EUDRAGIT® FS type).

The proportionate amount of the outer coating should be
in the range from 10 to 50% by weight based on the
weight o©of the core with the active ingredient and the

inner coating.

The copolymers are obtained i1n a manner known per se by
free-radical bulk, solution, bead or emulsion
polymerization. Before processing, they must be brought
to the particle size range according to the invention
by suitable grinding, drying or spraying processes.

This can take place by simple c¢rushing of extruded and
cooled pellets oxr hot cut.
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Preference 1s given to emulsion polymerization in
aqueous phase 1in the ©presence o0of water-soluble
1mnitiators and (preferably anionic) efnulsifiers (see,
for example, DE-C 2 135 073).

The emulsion polymer is preferably produced and used in
the form of a 10 to 50 percent by weight, in particular

30 to 40 percent by weight, acueous dispersion. Partial
neutralization of the methacrylic acid units 1is not

necessary for processing; it 1s, however, possible, for
example to the extent of 5 or 10 mol%, if thickening of
the coating agent dispersion 1is desired. The weight-
average size of the latex particles is grdinarily 40 to
100 nm, ©preferably 50 ¢to 70 nm, which ensures a
viscosity of below 1 000 mPa's which 1s favorable for

processing.

The minimum film-forming temperature (MFT in accordance
with DIN 53 778) 1i1is between ( and 25°C for most of the
coating agents according to the i1invention, so that
processing 1S possible at ryroom temperature without
added plasticizexr. The elongation and break of the
films, measured 1n accordance with DIN 53 455, 1s
oxrdinarily 50% or more with a triethyl c¢itrate content

not exceeding 1l0% by weight.

Excipients customary in pharmacy

To produce the multilayer drug form it is possible to
employ excipients customary 1in pharmacy in the usual

way .
Dryers (non-stick agents): Dryers have the following

properties: they have large specific surface areas, are
chemically 1nert, are free-flowing and comprise fine
particles. Because of these properties, they reduce the
tack of polymers containing polar COMoONomers as

functional groups.
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Examples of dryers are:

Alumina, magnesium oxilde, kaolin, talc, silica

(Aerosilsy, barium sulfate and cellulose.

Release agents

Examples of release agents are:

esters of fatty acids or fatty amides, aliphatic, long-
chain carboxylic acids, fatty alcohols and esters
thereof, montan waxes ‘or paraffin waxes and metal
soaps; particular mention should be made of glycerol
monostearate, stearyl alcohol, glycerol behenic acid
ester, cetyl alcohol, palmitic aoid, canauba wax,
beeswax etc. The usual proportionate amounts are 1in the
range from 0.05% by weight to 5, preferably 0.1 to 3, %
by weight based on the o0polymer.

Further excipients customary in pharmacy: Mention
should be made here of, for example, stabilizers,
colorants, antioxidants, wetting agents, pigments,

gloss agents etc. They are wused in particular as

processing aids and are intended can be to ensure a
reliable and reproducible production process and good
long-term storage stability. Further excipients
customary in pharmacy may.be present in amounts of from
0.001% by weight to 30% by weight, preferably 0.1 to
10% by weight, based on the copolymer.

Plasticizers: Substances suitable as plasticizers would

ordinarily have a molecular weight between 100 and
20 000 and contain one or more hydrophilic groups 'in
the molecule, e.g. hydroxyl, ester or amino groups.
Citrates, jphthalates, sebacates, castor o111 are

sultable. Examples of Suitablé plasticizers euxg alkyl

citrates, glycerol~ esters, alkyl phthalates, alkyl
sebacates, sucrose esters, sorbitan esters, dibutyl
sebacate and polyethylene glyools 4 000 to 20 000.
Preferred plasticizers are tributyl citrate, triethyl

citrate, triethyl acetylcitrate, dibutyl sebacate and

*Trédé—mark
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diethyl sebacate. The amounts used are between 1 and
35, preferably 2 to 10, % by weight based on the
(meth)acrylate copolymer.

Administration forms

The described drug form can be in the form of a coated
tablet, 1n the form of a tablet composed of compressed
pellets or in the form of pellets which are packed in a

capsule, for example made. of gelatin, starch or

cellulose derivatives.

EXAMPLES

Example la to 1d _

Production of multilayer drug forms consisting of a
core with 5S5-aminosalicylic acid as active ingredient,
of an innex coating of a mixture of EUDRAGIT® RS and RL
in the rat:io 8:2 and of an outer coating of

EUDRAGIT® FS in laver thicknesses of 15, 20, 2% and 30%
by weight.

Copolymers/polymer dispersions emplovyed:

EUDRAGIT® RS 30 D: 30% strength agueous dispersion
comprising a copolymer of 65% by weight methyl

methacrylate, 30% by weight ethyl acrylate and 5%
by weight 2-trimethylammoniumethyl methacrylate

chloride.

EUDRAGIT® RIL 30 D: 30% strength acueous dispersion

comprising a copolymer of 60% by weight methyl
methacrylate, 30% by weight ethyl acrylate and 10%
by weight 2Z-trimethylammoniumethyl methacrvlate
chloride.

EUDRAGIT® FS 30 D: 30% strength dispersion
comprising a copolymer of 25% by weight methyl

methacrylate, 65% by weight methyl acrylate and

e e e OALTNE ST L IR M LAl AP s s LA §
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10% by weight methacrylic acid.

Active-ingredient-containing Cores (pellets) were

5 produced 1in the powder layering prdcess. Employed for
this purpose in % by weight were:

ASs cCcores

No‘npareils (0.5 - 0.6 mm) B 40 g
10 As lavyering powder

5-Aminosalicylic acid 48.75 g

LLactose D80 | | 10.65 g

Aerosil 200 | 0.6 g

Total: - ' 100 g
15 As binders

Kollidon* 25 | 5 g

Water 95 g

Total: 100 g

20 The cores wefe‘ sprayed with the binder in a fluidized
bed apparatus and the layering powder was added 1in
small portions. Test conditions for. the powder layering

in detail:

25 Batch size-(batch/nonpareils): 800 g
Target size of activeé ingredient/core: 975 g
Spray gun type: Walter “Bingo”

Spray nozzle diameter: 1.0 mm

Pan speed: - 40 rpm
30 Spray angle (inclination |

angle pan) : ' 300

Distance of fluidized bed
ftrom spray gun: 10 cm
Spraying pressure: 0.4 bar

35 Amount of binder (dry) applied: 13.75 g
Binder spraying time: 70 min
Binder Spraying rate: 0.2-0.25 g/min
Time (layering) 66 min |
Amount per layer 18 g

40 Drying time in the fluidized
bed after application: 5 min

*Trade-mark
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Drving: 24 h at 40Q°C
Calculated vield: 95-98%

The pellets obtained in this way were dried at 40°C for

24 hours.

Pellets of the 0.7 to 1.0 mm size fraction

were then screened out and employed for the sprayed

application coating process.

Test conditions for the application of the inner and of

the outer copolymer laver in detail:

Batch size: BOO ¢
Spray nozzle diameter: 1.2 mm
Distance of fluidized bed from .
sSpray gun: close

Spraying pressure: 2 bar

Amount of air blown in: 85-95 m’/h
Air temperature during this: 30 - 40°C
OQutlet air temperature: 26 — 30°cC
Temperature in fluidized bed: 23 - 26°C
Spraying rate: 10 g/min

Drying time ain the fluidized

bed after application: 5 min
Drying: 24 h at 40°cC
Calculated vield: 96-98%

Inner coating layer (spray application)

The

following mixture was used to apply the

coating:

This

EUDRAGIT® RS 30 D 173 g
EUDRAGIT® RL 30 D 43 g
Glycerol monostearate 3 g
Triethyl citrate 13 g
Tween 80 (33% ag.) 3 g
Water 173 ¢

results 1n a spray suspension with a

inner

solids
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content of 20%. The total solid applied to the active

ingredient-containing cores was 10.1%, corresponding to

8% by weight polymer.

Outer coating (spray application)

EUDRAGIT® FS 30 D 800 g

Glycerol monostearate 12 g
Tween 80 (33% aqg.) . 15 g
Water - . 458 g

This results 1n a spray suspension with a solids
content of 20%. The total solid applied to the active
ingredient-contalning cores provided with the inner
coating was 32.1%, corresponding to 30% by weight
polymer. Cores with a polymer coating cbrresponding to

15, 20, 25 and, finally, 30% by weight were removed at

various times (Examples 1la, 1b, 1lc and 1d
respectively) .
Example 2

Production of multilayer drug forms consisting of a
core with 5-aminosalicylic acid as active ingredient
from Example 1, of an inner coating of a mixture of
EUDRAGIT® RS and RL in the ratio 6.8:3.2 1n a layer
thickness of 6.8% by weight and of an outer coating of

EUDRAGIT® FS in a layer thickness of 14% by weight.

Test conditions for the application of the inner and of

the outer copolymer laver in detail:

Batch size: 800 g

Spray nozzle diameter: 1.2 mm

Distance of fluidized.bed from

spray gun: | close
Spraying pressure: 2 bar .
Amount of air blown 1in: 65-85 m’/h

Alr temperature during this: 30 - 40°C
Outlet air Cemperature: 26 - 30°cC

*Trade-mark
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Temperature in fluidized bed: 23 -~ 27°C
Spraying rate: 10 g/min

Dryving time 1in the fiuidized

bed after application: 5 min

Drying: 24 h at 40°C
Calculated vield: 05-98%

Inner coating layer (spray application)

The following mixture was used to apply the 1nner

coating:
EUDRAGIT® RS 30 D 123 g
EUDRAGIT® RL 30 D 58 _g
Glvcerol monostearate 1.5 g
Triethyl citrate 11 -
Tween 80 (33% ag.) 1.5 g
Water 147 |

This results 1n a spray suspeéension with a solids
content of 20%. The total solid applied to the active

ingredient-containing cores was 8.6%, corresponding to

5.8% by weight polymer.

Outer coating"(sgraz aEEIication)

EUDRAGIT® FS 30 D 370 g
Glycerol monostearate 0.3 g
Tween B0 (33% ag.) 2.75 g
wWaterx 218 g

This results 1in a spray suspension with a solids
content of 20%. The total solid applied to the active
ingredient-containing cores provided with the 1nner
coating was 14.9%, corresponding to 14% by weilght

polymer. (Example 2).

Example 3

Production of multilaver drug forms consisting of a
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core with 5-aminosalicylic acid as active ingredient
from Example 1, of an inner coating of a mixture of
EUDRAGIT® RS and RL in the ratio 8:2 1in a layer
thickness of 5% by weight and of an outer coating of
EUDRAGIT® FS in a layer thickness of 20% by weight.

Test conditions for the application of the inner and of
the outer copolymer layer in detail:

Batch size:; 800 g
Spray nozzle diameter: 1.2 mm
Distance of fluidized bed from

sSpray gun: close

Spraying pressure: 2 bax _
Amount of air blown in: £€5-85 m’/h
Alr temperature during this: 30 - 40°C
OQutlet air temperature: 26 ~ 30°C
Temperature i1n fluidized bed: 23 - 27°C
Spraying rate: 10 g/min

Drying time in the fluidized

bed after applicaticn: 5 min

Drying: 24 h at 40°C
Calculated vield: 95-98%

Inner coating layer (spray application)

The following mixture was used to apply the inner

coating:
EUDRAGIT® RS 30 D 106 g
EUDRAGIT® RL 30 D 27 g
Glycerol monostearate 2 g
Triethyl citrate 8 g
Tween 80 (33% ag.) 2 g
Water 115 g

This results 1n a spray suspension with a solids
content ©f 20%. The total so0lid applied to the active

ingredient-containing cores was 6.5%, corresponding to
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5% by welght polymer.

Outer coating (spray application)

EUDRAGIT® FS 30 D 533 g
Glycerol monostearate 8 g
Tween 80 (33% ag.) 4 g
wWater 315 g

This results 1in a spray sgsuspension with a solids
content of 20%. The total solid applied to the active

ingredient-containing cores provided with the inner

coating was 21.5%, corresponding to 20% by weight
polymer. (Example 3). -

Example 4: Tegts of active ingredient release

Method:
USP XXIV, method B, modified test ffor enteric coated

products. The test conditions are, 1in particular:
paddle method, 100 reveolutions per minute, 37°C; pH 1.2

with 0.1 N HCl, pH 7.0 by addition of 0.2 M phosphate
buffer and adjustment with 2 N NaOH.

pellets from each of Exaz:nples la to 1d, and uncoated
pellets and pellets provided only with the 1nner

coatling as comparison were employed.

200 mg of pellets were placed in 700 ml of 0.1 N HCl in
the test apparatus (DT 80, Erweka, Switzerland). After
2 hours, the buffer was changed with 200 ml of 0.2 M
phosphate buffer and adjusted to pH 7.0 (Example la-d,
Fig 1/2) or pH 7.5 (Examples 2 and 3, Fig 2/2) with
2N HCl or 2N NaOH. The active ingredient release was
followed by UV spectrometry.

Fig 1/2 shows the resulting active 1ingredient release
profiles at pH 7.0:

curve A: uncoated pellets

G et 11 ) a0 A A T R B AR R W b [ st d e e e O s .. . . . . . . . T s ok ek R PTHOA-HAM SRR 1 AP AL AL v - e e S g e SAS Tt . e
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curve B: pellets provided only with the innerxr
coating
curve C: pellets coated 1n accordance with
Examples la to 1d.
Since the release profiles la to 1d were
virtually identical, they are combined in only

one curve,

Result (Fig. 1/2): The release profiles combined in

curve C have a distinctly flatter course than curve B
after dissolution of the outer c¢oating layver. The
release profile of curve C moreover is has a course
virtually independent of the thickness of the outer
coating lavyer of the tested pellets la to 14.

Fig. 2/2 shows the resulting active ingredient yrelease
profiles at pH 7.5:

Exanple 2: Inner coating of a mixture of EUDRAGIT® RS
and RL 1n the ratio 6.8:3.2 in a layer thickness of

6.8% by weight and an outer coating of EUDRAGIT® FS in
a layexr thickness of 14% by weight.

Example 3: Inner coating of a mixture of EUDRAGIT® RS
and RL i1in the ratio 8:2 1in a layer thickness of 5% by
welight and an outer coatiﬁg ©of EUDRAGIT® FS in a laver
thickness of 20% by weaight.

Result (Fig. 2/2): Delayed active ingredient release
takes place even at a prH raised to pH 7.5.
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CLAIMS:

The wuse of a multilayer drug form which 1is

"essentially composed otf

a) a core with an active pharmaceutical
ingredient,
b) an inner coating of a copolymer or of a

mixture of copolymers composed of 85 to 98% by
weight free-radical polymerized Cl- to C4-
alkyl esters of acrylic or methacrylic acid
and 15 to 2% by weight (meth)acrylate monomers
with a gquaternary ammonium group 1n the alkyl

radical, and

C) an outer coating of a copolymer composed of 75
to 95% by weight free-radical polymerized Cl-
to C4-alkyl esters of acrylic or methacrylic
acid and 5 to 25% by weight (meth)acrylate
monomers with an anionic group in the alkyl

~radical,

for producing a drug form for which, in the USP
release test two hours at pH 1.2 and a subsequent
change in the buffer to pH 7.0, the release of the
active 1ngredient present 1s less than 5% in the
period up to 2.0 hours after the start of the test
and 30 to 80% at the time eight hours after the
start of the test.

The use as c¢laimed 1in c¢laim 1, characterized in

that the active pharmaceutical ingredient 1s an

aminosalicylate, a sulfonamide or a glucocorticoid.

The use as claimed 1in claim 2, characterized in

that the active pharmaceutical 1ingredient 1is 5-
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aminosalicylic acid, olsalazine, sulfalazine,

prednisone or budesonide.

The use as claimed in any one of claims 1 to 3,
characterized 1in that the layer thickness of the
inner coating amounts to 2 to 50% by weight of the

core with an active pharmaceutical 1ngredient.

The use as claimed in any one of claims 1 to 4,
characterized 1in that the 1layer thickness of the
outer coating amounts to 5 to 50% by weight based
on the weight of the core with the active

pharmaceutical ingredient and the inner coating.

The use as claimed 1in any one of claims 1 to 5,
characterized 1in that the 1inner coating 1s a
mixture of a copolymer of 93 to 98% by weight free-
radical polymerized Cl- to C4-alkyl esters of
acrylic or methacrylic acid and 7-2% by weight 2-
trimethylammoniumethyl methacrylate chloride and a
copolymer of 85 to less than 93% by weight free-
radical polymerized Cl- to C4-alkyl esters of
acrylic or methacrylic acid and 15 to more than 7%

by weight 2-trimethylammoniumethyl methacrylate

chloride.

The use as claimed 1n claim 6, characterized 1in

that the mixing ratio 1is 20:1 to 1:20.

The use as c¢laimed in any one of claims 1 to 7,

characterized in that the drug form 1i1s in the form

of tablets, pellets, tablets compressed from

pellets or pellets packed into capsules.
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