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In the anﬂbﬁ’f’"’\ﬂf'"df‘ﬁéa'

o T e e
pr_eparfstl npd’q; a eltiacry Ir'%: loride IaotE:%aTrHS?m Lﬁ%@:weconta «ﬁgﬁ’ ydrochlonde

sl i ght er co

et hyl Ce' | Ul Oy fn 6\&99&’ Qbjutlol Gorltdidiig;30 Barts & Eldidit !

mﬁ R

af t er a | g b)%mblﬁ!ngsdl r%ron&ewﬁnéh% oy Bdth ﬁlhbnqﬁ‘thhiméﬁmbf'tﬁer coEthﬁrhySrhat
=a phar aﬁﬁ.eyf,hgﬁlnulpgﬁp@ﬁ,ﬁ ihose coating | ayer of an acrylic poly- 50

rrer and a water-repellent salt |s not further coated, the nost suitable
di ssolution pattern can be obtained by enpl oying the above-nentioned
coating layer in accordance with a kiTable@fl nedi cinal active ingredient In
~ad- dition, these pharmaceutical preparations also have an advantage of
bei ng #seful for preventing the aggre- gati on of the preparations, which
occurs during Quieﬁ%f@ 88 Further th pharmgceut i.cal , preparation
wherein the |3 eg i ci nal conpoun %“‘btr i eeatingolayerss he
coating | ayer €Pghay Pyl ic polynmer can start the dissolution of the inside
‘nmedi ci nal conmpount-wenr—the btood—concentrattromrortgir-rated—+ra—thke—eut si de
medi ci¥al conpound (aps lowered after its dissolugjpon followed by the rise
of Its concentratiaq by adj usting the anounts of the nedicinal conpound
| ayer and an acryli )poly mer | ayer or providi né anot her coating | ayer of
hydr oxypropyl cel | uligpe or the |ike around the |aygr of a nedicinal 4 EP
0 463 @77 Bl conpound. Therefore, the pharmaceutical preparation of the
present invention kds an advant age that it can b20adm nistered as a
‘phar maceuti cal pr epay ation suitable for adm ni st éltl on once a day. The
present invention is nore specifically described and explalned by neans of
ti€ fol |l owi ig TEst Examr pires and Exanples T which atrt—percents—and parts
are bywowei ght |Almamt otdfer wicmtimpt edyeb Tégx penpll@0l (gl) &F epstaiii on 10
Nonpar ei | (g et ed sucrose, fromFreund Industrial Co. Ltd., Japan)
havi ng t he |arreter of 350 to 500 [err] (80g) was put into the
centrifugal fluidizing typegranul ating and coati ng appar atus (CF-360EX Type,
made by F(2kCerepariger aidisstlution cpfternst . | Japan) and rolled in it. Thereto was
gradua®ly added fine powder of d||t| azem hydrochl oride (900 g) with
spraying a S$BTindissolutign testa EFB?FE(W‘Z‘ 100 @mamnm?saecrﬂc%mre
of water andfge H'&??B'F"’ t?“‘ r 16'11 vi JapNE?ﬁP 'Paé'P?mW&@ ({AXf)wag gartied opbwithdesPaf o und
its surface “If'h ' |1| o Wi altn t%?%dn §Fu e ctont ai ni ng
di | ti gzem hyg h?'B‘i’”I"c?& ! “‘l “3 3 °§/ °’b)”asf'ﬂéfﬁ wagsel B° FPARUIE was
spr ay-coat el Jﬁamm gat'am U 5 @&L B j;.e, el ol rol30s il .

I

of cal ci um bw i e PP ey ar 1 0

controlled re ase p arma eu I cal preparatio s cont ai ni ng
di | ti azemgygdypchl oride, which differ from each ot her | n the anmount of the
coati g Iayer 20 on the plain granule as shown in Table 1. Table 1
The result of the dissolution test in D is shown in Fig. 1. It is recognized that according to the pharma-
ceutical preparation of the present invention, the medicinal compounds are completely released and their dis-
solution patterns show sigmoid type in water, although the lag time until the start of the dissolution is pro-
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25 Controlled rel ease phar maceut, cal . Anount of

.coating |ayer* preparation 30 (a)
12 (b) 14 (c)
16 (d) EP0463877B1 20 (e)
22 40 * Anmount of coating | ayer (9) per 100
Pl ai N gr §EH4l Packrding A TARdex88orRe ditiodi B tHd b ra@,L.t {heﬁhé}é defitichl Q.%t
di ssol uti OnTﬂ:é:gsTult%QwﬂbankQﬂ e@ﬁs BrRwAll n?—'lgr@% £t he\PRk ; fﬂrﬁoprégﬂ RhoPased

O], Lhe SRehb bresent hvahtion khdwe the dariedisbilition Patteftaboth WillPrirsthili bndsewnsmdd sstRANAS €
Phar mac o pager. Ihi rbbiatishowd@sat tha plar Rdbeichl pébarktioh Rdserit MvaiBic hap the pHTEHGHehiene |
pr eparsat ighsolioh propesy. TherefoRCit 18 RBdRAIZedthatlatbo@ing Rithephamrabsuticdl prépaftition of thbdires-
hydr ochl it isk@ntih] arfiediuial compouriedissologiintiediady sfecdlagS8mairednattive bf ths Hdehalgs in
ar at i on. thedigeptivéltrectdi ssol uti on test according to the same condition as in
[err] was carried out with respect to the phar- naceutical preparation (d)
in Tabl e Testexample2f i rst fluid (JPXI), second fluid (JPXI) and water. (3)

Resul 0 55 The result of the dissolution test in is shown in Fig. 1.

It is recog 92@6’0‘!%&'998%%%@ B"R"I‘Péb ﬁbﬂbﬁh‘ﬂd'& 'f—’@ﬁ!?" '&?4“%3‘?51’" t he
present I(‘t‘ﬂ?&ﬁP‘P%’“ G fnop 4 dlfiard g% % ""P Peshias qoligcied

their did f"‘ﬁ‘ht T"ér"ﬁ%’“%‘f‘?ﬂ%"gﬁt fefidhtieazem ?F'f’ﬁ‘b'ﬂ’dl‘?htpﬁ’é“T ag
time uyntiMm i ssol P 77 | onged
accor g iR éz;lg S o gl bp "F’H'Ba e S o Fof o
-pharmace |ca ara "The result of the dissolution test In [err] Is -

shown m-@tgxa“%,ealt l's shown that the pharmaceutical preparation of the
present ImventTor shows the sanme dissolution patterns both with first fluid

and SGCONd Frielehiirofist rbibkdb piiridbeltRbiQFeparatiting (o £74'b)land mgﬂamsamwﬁ the Test Ex-
phar mac e @inpie @ landthe pRh Fken@8 (191 g)lchRaiiigaftebm hiddethibride WekbafixddMhe iktird (i Mg ent
5 di SsebatdidisygMOop ir@REdikiszem Hydrochiofidedwasifilied ifito b QaGtMItagsald td Sbdin NEMOGINY Ripaded t he
phar maceukpsaia! preparation of the pres- ent invention, a medicinal conpound
di ssol ves i Thewthe dbslulortthdt eccorling ®ghd putitle ineth@NB2Ciwatee, 106 rpinjuind@ridPEIveas garriddn t he
di geses veuttin the samelpanneraas infebtExanmd)1 Withoespect ta thé tantiolled Feleaseccapsulerabined bvitiza |
pr epar at iabevye{ d) obtained In Test Exanple 1 was orally adm ni stered (dose:
100 ng as_tThe resuibofithe dispolution teptshewn the dirativeliesolutinepattesn f92ihourafas ehrown in Fig. 4.
admi ni st Therefers, itiseleapihat@praparstionsan hededgned lomsligapes drugieontinuausly ferilarg Bourstitysomy| asma
concentral"l"@P’P’B'I'sRHFHWP%‘QWW%M@PPG?%‘Q’"VHE&SWed by hi gh perfor- mance
N qwff chr omat ography. 15 The result I's shown In Fig. 3. it Is
recogni z t he pl asna concentration IeveI l's stiII high 30 hours | at er
after the | @f ﬁhur Tes JHd
‘el case oot b b, .ﬁr Ao i n
the Tgst, aﬂma g apEirbtud (3o ﬁenmq 3;§ ;%. B0 CE Gk
Wi e fi E\E e Shd hQ Eraying

hydrochl g;t:ts d\°6i\5 i érsto wa 4
diltiaze yipirFolidbhe | ktﬂk‘af@haqa @Jv’:&ﬁbr @)S(b' ﬁg) Sl ridleavihg

(200 g)'
control | g@ dia%ﬁa&az &PIOThESR (1400 Y8 1840 (W) cBMSRIRY dittiazen nw&uoa&cme%monb&}eﬂ e
puddl e mesdiachrdufd s subide With dikidEni IBlCHIREE iwas (Mo préfafed CHeh tHe GbtéiRedddiin drihulehe
sane ##8n(Kg) @htainfg difiiemny@oghloAdelwad it intd CFdpparitus ahd biray-coaied wit 4 RaltisrdoRskte
capsul e mhlobEudegdit RS (d dbPolymer of ethyl acrylate, methyl methacrylate and B-acryloyloxyethyltrimethylam-
monium chioride, from R8hm Pharma, Germany) (84 g), calcium stearate (28 g), triethyl citrate (3 g), ethanol
(160 g) and water (320 g). After coating, the granule was dried by heating at 60°C for 16 hours to abtain a
controlled release pharmaceutical preparation containing diltiazem hydrochloride (yield: 1.12 kg).

Ex_arngle 2

The procedure was carried out in the same manner as in Example 1 except that a mixture of Eudragit RS
(112 g), calcium stearate (37 g), triethyl citrate (11 g), ethanal (210 g) and water (430 g) was used as a coating
60  solution to obtain a controlled release pharmaceutical preparation containing diltiazem hydrochloride (yield:

1.16 kg).
Example 3

85 The procedure was carrled out in the same manner as in Example 1 except that a mixture of Eudragit RS
(140 g), calcium stearate (47 g), triethyl citrate (14 g), ethanol (267 g) and water (533 g) was used as a coating
solution to obtain a controlied release pharmaceutical preparation containing diltiazem hydrochloride (yield:
1.2 kg).



- as

' above The result of the dissolution. test shows the durative dissolution
"pattern for 24 hours as shown in Fig. 4. Therefore, It |Is clear that a
preparation can be designed to release a drug continuously for |ong hours

- by com bining various pharnaceutEP®aes ga7d1ar at i ons of the present

I nvention. 30 Exanple 1 Nonpareil 103 (granul ated sucrose, from Freund

[ ndustrimgd., Japan) which was a spherically granu- |ated sucrose
havi ng t ter of 350 to 500 [err] (800 g) was put Into the

cent 1 i f ugaln brddeding wBdcat bR But §1'tAdsama Mahnerbs IR Exafipid 3GRAbithd magheailr biedrate (irde by
Freund i g4 used@stebeof chitith steal@iPabibin & ebridlied pleatefhariseelitibd p@paration ghfsiing

rat usg aadiaten Hy@rdchioftde (vield: Mgkt 0 was gradual | y spread fine powder of
diltiazem hydrochloride (9 kg) with spraying a solution of

pol yvi nyExmnpledl i done (200 g) in a mxture of ethanol and water (2: 3) (6.4
kg). Plain granule having the dianeter of 12 to 20 mesh (1400 to 840 [err])
cont ai ni ng The prodedure wasaarried outlindhe shme manrer a4 in Exampledrexcept that dributytacetcitiate (1Ad it s
sur f ae Qiwapuser instpadotiriethy) clireie s apiaptinizer togplain argatraledseiense sharnmaceyice!iReep@gfioni ned
pl ai n gr eattsinig diiagem hygichieside trieldi hgkati | ti azem hydrochl oride was put Into CF
appar at us and spray-coated wth a solution consist- ing of Eudragit RS (a
copol ynek Exagple § thyI acryl ate met hyl et hacryl ate and

[err] - acry Io ethltr am m)n um fr
cor o) o T R OESS @Tt&%ﬁ?ﬁ%ﬂ. i
(160 ,égf ,t , was drie %
err] ours to ta| n contro?'rl ease phar maceuti cal
prepar at E,g,p,pgqnt ai ning diltiazem hydrochl ori de (yreld: 1.12 kg). 45 Exanple
2’Th%pr'0'C'e'd'UT'e was carried out in the same manner as in Exanple 1 except
that a m xtrHé @ndilediéBasdPhirmbseulichilptepdiatior0.bEkg) Sontainfig Bitfagent ydrothloridé stitdiied Y |
citrate Kkinbsaihe matinbcie MExémpld)3 wos patirio CRAppEratud &Hd sPrhy-vated WAILS coatngRoldtialcog 50
sol ut i onsiéting GflethgiceliulaseqDH§) iydiogypropyideiaase (08 ), fethand (50 g)ml witergaesy).aherte prep-
cont ai ni setiotl iwlaé drivd @NBOPG tir tACHouite chair 9/¢ontralipd fbledd® phgymacdutichpbmraiiobéontaining The
pr oc edur dittiavam hgdroghlodde (pelt: 057 kghe sane manner as in Exanple | except that a
m xture of Eudragit RS (140 g), calciumstearate (47 g), triethyl citrate
(14 g), Exempladl (267 g) and water (533 g) was used as a coating solution to
obtain a controlled rel ease pharmaceutical preparation containing diltiazem

hydr ochl or i Eﬁe°° "E‘F ’G‘“sf phar °““°G' P"epa‘Eﬁ"'W 1156‘9) E’P"F'“B&d' VM'WH@ 'Béedur e

Was c’&rr' )
" “stearatée® 'ﬂgi tlm °’d 1t" p°5'f’i ’E'fdﬂ 'é?f"@ &, Pol | ed
p——1 ease 'B'EJ‘E'? "eﬁ d itk F'f’f '8t°ﬁ ide -
(yield:. i It ?u p?%‘il e uré"" Car r°° °rfd Yo poMde e hner

Ieeyxcept that tr| butyl acetyl crtrate (14 10 g) was used
A nstead |93°a mpbbet hyl citrate as a plasticizer to obtain a controlled release
phar rrace‘ut'r‘ca't‘ preparation containing diltiazem hydrochloride (yield: 1.2

kg) . Exanphédifiazbm chloride (1.8 k§)'was 86bet & sMiGtion GESolyviRdbyRaildone (K80) @0. BAIESEBINGEH as
M Exanmbeter 0.5065 TS miktdiwabRieldel | ttbPql t$°C P4 (dutSar@ prendiate Fty@ledy witBoomlé2 9)

Wer e «S aflesh)sidve.ad tifoblained graiiute (RSkd) Wadadiikd infgnediinféteardte (16 9) dnd theatixddbwds e

phar ma- tberedfiwaditablpttedipaigied plaimtabieta tertairiingglildizérh hydraehiodg Owhioh hlaaer theldiarfeteref 8: 1. 2
kg). Examphked the W€ghTt bf60ogmpentatidted r el ease pharmaceutical preparation (0. 56
kg) cont ai Tisenglapitabieter(4.0 ke) wasedriiuitithe coating apperatium itcdater, made byfineundriadustrial Ges | n
Exanpl e dd-\iapan)and sprayrqgateswithiggelution gensiating o rlra RES2R4s0 colfiynmstoprateld4 ¢)d%ethyl
sol ut¥ orfitean{22 @); athaqel (470 grand wateeB6q g) Joen the %)”e'eﬁ'yﬂ’r’ﬁk boppPEdP18hese (0.5
g), et hapghtaio cagtrejipd cejegse fahlets contaising dliltiazequyd d: b3 Ki on was dried at

[err] for 16 hours to obtain a controlled rel ease pharnaceuti cal

prepar atPBRRe A% ai ni ng

50 Nonpareil 103 which was a spherically granulated sucrose having the diameter of 350 to 500 um (15600 g)
was put into CF apparatus and rolled in it. Thereto was gradually spread fine powder of nicotinamide (NA) (900
g) with spraying a solution of sucrose (135 g) in a mixture (465 g) of ethanol and water (1:3). The plain granule
having the diameter of 12 to 20 mesh (1400 to 840 um) containing NA, wherein Nonparell was coated around
its syrface with NA, was thus prepared.

55 Then the obtained plain granule (0.5 kg) containing NA was put into CF apparatus and spray-coated with
a solution consisiting of Eudragit RS (105 g), calcium stearate (35 g), triethyl citrate (11 g), ethanol (200 g)
and water (400 g). Then the granule was dried by heating at 60°C for 16 hours to obtain a controlled release
pharmaceutical preparation containing NA (yield: 0.56 kg).

7



'25 dil ti azem hydrochl oride (yield: 0.57 kg). Exanple 8 The controlled

rel ease pharmaceutical preparation (1.12 kg) containing diltiazem
hydrochl ori de obtained 30 in the sane manner as in Exanple 3 was put into
. CF apparatus and spray-coated w t BP a46383¥ Bfg sol uti on con- sisting of
diltiazern hydrochloride (151 g), polyvinylpyrrolidone (12 g), ethanol (87
g) and 3 g). Then the preparation was dried at [err] for 16 hours
to obtarﬁégé%éﬁfrolled rel ease pharmaceutical preparation con- taining

didLi azem hygl a6cBdund wedQarridlI6Ut Bithe o madrder ad\h ExdinpleciBiofelt that bRaApiSEpdrblarhihétZem
hydr ochl Qfly]&d&:ldﬁ@eswﬁr@w iRdshd loNNA foob@in afcamtRiIddIMedse pRPmECEITRN fPepBratiéh ddhthihihgtZem

chl orige rds@holani® hpdistRierida (Ael: 056 Rg). of pol yvi nyl pyrrolidone (K30) (0.15
kg) dissolved in water (0.3 kg). The m xture was kneaded, dried at [err]

~for 4 howxampleit? gr anul ated by sieving with 500[err] (32 40 nesh) sieve. To
t he obtained granule (4.5 kg) was added nmagnesi um stearate (45 g) and the
m xed powdeThetprgeduc wassasriedot lethe eainetreangeraein Bxaniple 10 axsleptthat bispptolel fuinargte was

di | ti aemobr/instend lof My fo gbtain ajcontialleld selease pharnticeutical prepasstiop containing dispivelol fumagate  of
50 ng perYeidi956kg)- Then plain tablets (4.0 kg) were put into the coating
appar at us (Hl-coater made by Freund industrial Co. Ltd., Japan) and

- spray- cod@mriodd h g soI ut | on consi sting of Eudragl t RS (224 g), calcium
stearate(? J '(Htrat T’g’ no 420 % ﬁ(?
(860 & edgutiaing Pﬁg
ontai i o mg@’?" R Seaileh s T ﬁé Li Pﬁ‘?ﬂ%ﬁ@ﬂ PREARS W:i
(yield: kg). Exanple 10 50 Nonparel | 103 which was a spherically

gr anul at qg(mﬁaghose havi ng the diameter of 350 to 500 [err] (1500 g) was put
i nto GF apparatus and rolled in it. Thereto was gradual ly spread fine |

powder of NyaQ@ldebtitfs whS carhioul iR (3 sthhe Marhdt a8 MERNrhI107x {Mﬁt'tlﬁsﬂmﬁﬁ hyerd&hioiad™
(135 g) |was Geedinktobd &7 N fibta)a cBritrofiddiistab pﬁndaouatc%refée tidh confdiifhglthiathife ya@NUl €
havi ng t Rftodedyieid:056kd). 12 to 20 nesh (1400 to 840 [err] containing NA,

wherein Nonpareil was coated around Its surface with NA, was thus prepared.
55 26 "Esanplé 1% obt ai ned plain granule (0.5 kg) containing NA was put. Into
CF apparatus and spray-coated with a solution consisiting of Eudragit RS
(105 g), caTheipteneduremas carded 0@ the same maestehgs|in Eample f Gextepl thefpyridexinechmdrbchiofid) o)
and wat ewag usd ingtead of iNArto etitain gjeantrolledrejeass riierimadeutisal prepardtingcaataining pyridoxinerhy-1 6
hours t o dsshierda (visld@pR kabl | ed rel ease pharmaceutical preparation containing

. NA. (y?”el d 0 56 kg). 7 EP 0 463 877 Bl Exanple 11 The procedure was

_carri ed he sanme manner as |n Exanpl e 10 except that

" phenyl prop noI drochlorl nste
_controlled% E% % o rad c:n éggmﬂbum«jg
pheny @. J?.f '(;t iﬁmm iaz
rr lc

proce UI’
bi sopr oI ( |25 Hile
rel.ease m teFéthzﬁR@&lﬂ Ao@Ebﬁ@ﬁ%)%ﬁlb.ﬁtﬂg g,ﬁ fWr@i \ﬁ'asg){ét

0-56 kg) amﬁmmb@caauﬂéenmem R8s RUsHrépdidle Was carri ed OUt in the sanme
mannes as iThefthdbitifdd plRin QAP ki)ldaitaiyEnbazom MGt st MO SF WsRrtdsand ag-cadtedNA t 0
obt ai N awepabdioh eslsisitlgOERIHIINRS (BTS §) éalciuit] stefara®iled §ithianyl civdd @8 §), stano53 bi C
aci d (yi @)emidwiterifiek g)) AfteFrvoating| the grahu@Wraddried fyrhest ing ati6a°Ciar 36 iwarsite abchirGitbntiolledt he

" same nanrebrasegharnmcduticat plepardton eontainiiy Clentidzerh Kyiledtri.B8kghy dr ochl ori de was used

i nst ead of INaddition bt thé ingradientsused in|teacExambless atheritgnadients cant beouskd ip teFaxambleass

cont aféni ag} farthiimthe precifigatipmto obth sybsidetiallythesane rgulss kg) . 25 Exanple 15

Cilaims
80  Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NE, SE

1. Acontralled release pharmaceutical preparation comprising a core containing a medicinal compound and
a single coating layer containing
(i) a water-repellent salt and _
85 {ii) a water-insoluble and slightly. water permeabie copolymer of ethyl acrylate, methyl methacrylate
and g-acryloyloxyethyltrimethylammonium chloride,

2. Apharmaceutical preparation of Claim 1, wherein 0.5 to 5 parts by weight of the copolymer is contained
8



The, procedure was carried out in the same manneras in Exanple 10 exceptt hat

pyrr doxi ne hydrochl oride was used Instead of NA to obtatn-a.controlled

rel ease pharmaceuti.cal * preparati on containing pyridoxine h drochl ori de ~

(yield: 0.58 kg). 30 Exanple 16 Nonpareil 103 which was ﬁﬁ m

granul at ed sucrose having the di EReve}87@B1500 to 710 [ ﬁmp’m

put into CF apparatus and rolled in it. Thereto was graduaIIy ‘spfeall a

m xed peaeaple of fine powder of (+ 35 :

(2S, 3S) -3-acetoxy- 8-chl oro-5-[ 2- (di met hyl am no) et hyl ] - 2,

3-di hydr o- Phe(plecabirdeasqattied wit jn-the Sansananoerias mExampié 10 ektépthatnhenylpmplraigmine

( her ei naiydrechioridd wasrused insteadof A torrblainzeceeptralied rbipgselahprmaneitical prepandtion geritaining] . 98

kg) Wi t pheyipeopaneipminedipdroghiodde (deld:Hd8kelse (0.78 kg) in the mixture of ethanol

and water (1: 3) (2.22 kg). The plain granule having the dianeter of 12 to

24 mesh Examele)12 o 710 [err]) containing d entlazem wher ei n Nonparell was

coat ed around |ts surface vmth d entIaze 'tfﬁjsg& Then

t he obt ai nBy ‘%@5?’( r&;io "‘%'B?ﬂ"aﬁaﬁ | P 'ﬁé gp'??] lﬁ?ﬁt?)ng

appa at n & Fortfolled Teleass pharnagauticg! Prpasation contining biFRPIole! MAIE® » 79
caI tate (93 g), triethyl citrate (28 g), ethanol (533 g) and

vvater(l%_gg E g Aftercoating, the granulewas dried by heating at [err] for

16 hour ain a controll ed rel ease pharnmaceutical preparation

cont g Ni N1 prodbduRe ¥ chifibEdutlin thb safe iitner ds'h BXEMbIb 1 @skchR thatBcdrbl@icRédy USed

I n the HealbONA to GbtAIR b corfrgiled #Ied86 ShafrdtedlRal PaPstation corinifgxeababie scidFieid:0.56S et
forth imngfhe specification to obtain substantially the sanme results. C ains

50 Clainms for the following Contracting States : AT, BE, CH LI, DE, DK
FR G, Bxdmpidd4 NE, SE 1. A controlled rel ease pharnmaceuti cal preparation
conped sng a core containing a medicinal conpound and a single coating |ayer
cont ai ni ngTHeipocedupmwascanriegat indhetsame mannaras iBBxample 10 excpptthajthigmine hydrephiatideb| e
and sl i gh:s lﬂzd\m!esﬁof gcoplaqied fplegge phgrmageyijqal mﬁ'w ntairiey H‘;ﬂ“"“e hydro-

o

met hacr y¥h (deldi 058 ke)] - acr yl oyl oxyet hyl tri met hyl ammoni um chl ori de. 2. A
pharmaceutlcal preparation of aiml, wherein 0.5 to 5 parts by weight of
the & s cont ai ned EP 0463877 Bl Exarrpl e 11 The procedure was
carrredo t esarre in Exa

pheny| pro e e e S e
controll maceutlca reparation co

pheny] propano m ne rochI oride (yr eI d: 0.56 kg) Exarrpl e 12 The

pr ocedur, ecarrl ed out in the same manner as In Exanple 10 except that
bi soprol rate was 10 wused instead of .NA to obtain a controlled

rel ease phRgnpaeRitisiwhith wal £dpRéHaallY GranuididilsairbeGvinyitHeiinttked bf sDOIBEN Bire(1(04 k@) d:

0. 56 kQ)was putdadraapparatidand rolledih f. TREOE @esigredudlySprésd d migell powder bfiting fevdscdh@)- -

mannes 32s,39)-3k¢etoRy schibbb-LRqdimbthildnmino)etByile; [3-dihyamk2:(4 wethomyphehyl)-n Stbeaedthiize-NA t 0

obt ai N PincaEH)00é | 1esledte (heralnaftep efur et toastGlantibzem) HPAG d)iaohsusdinic agi(1r9§ kalswithr bi ¢

aci d (yisprdaying é)sofuGorkaf pucrdse (7 ke) inlthe PBtuiEné ethanoband water (had) (222rka). Tk rinin grénylet he
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Claims
50 Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, NE, SE

1. Acontrolled release pharmaceutical preparation comprising a core containing a medicinal compound and
a single coating layer containing
(i) a water-repellent salt and
56 (i) a water-insoluble and slightly water permeable copolymer of ethyl acrylate, methyl methacrylate
and p-acryloyloxyethyltrimethylammonium chioride.

2. Apharmaceutical preparation of Claim 1, wherein 0.5 to 5 parts by weight of the copolymer is contained
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1. Pharmazeutische Priparation zur kontrollierten Freigabe umfassend einen Kern der eine medizinische
Verbindung enthélt und eine einzelne Hilllschicht, die



‘by wéi ght of the water-repellent,salt. in the coating |ayer..3._A nethod as
claimed In Qaiml or Gaim?2, wherein the copolynmer of ethyl acrylate,

~methyl nethacrylate 35 and [err]-acryl oyl oxyet hyl t m

-chloride in which about 0.025 to ®pous3sr7®33 nole of [e mm mﬂl Im
oyl oxyet hyl tri nmet hyI ammnl um chloride I's contained per ndleof"th® ot her

lJ’kelﬁﬁvater repellent salt Is an alkaline earth

neutral acryli
nmet al stearat gl 2rein
retal stourat g gaa::f,??rg e b aB Gt by
the group con5|st|ng of et%y ceIIquse hydr oxypr opyl cel | ul ose and a

medi ci yal 2.c orfamma2éltische Praparatiba chachrAdspracht1eobeitiader Ridiiskiagheo.5 bis 5 Cawicigsanfelecdns Of
the core. 5.CopoiphéreproGewichtsentell des wassoraposisenddn SBizes enthallertstd, wherein the

_ medi ci nal corrpound |n the core |s a cal CI um anta oni st, an antlasthrratlc

agent, an*arft ﬁ-ﬁ é’P é’E’FhC polyier,pus EY
¢

A met hod as 4

is dilwi azerﬁ n’% *gg:m ’g P A g‘ﬁ' ,gﬁe ?‘{ﬁ 'é"a'e'?lfeoy?

ni trendi pi ney i oal p ‘1‘15' VAPTeraweiandq $a4 jl gkl ptalistpara rrethod as
clained i§ afive mﬁ\aeéuu&a«amparauoh Qac@:am%@EﬂnQprﬁJﬁg1(5Qr3ew@Je§é'ﬂwe%ﬁ&5 HBiRshidNe Or
nore exci pi idkgesteliPaus HiiidBetens liRém MasHaFausgd@BiitRUPder Glpid besteahd dug ENICNLIGseHy-

sol ubi | i zer sdroxpflopyRélRRBEeENE RInGER&IiZNRLIRA (VadMming Clne dib #10iistidhg & der Oberfliche des
Vertraf&sstaa(mvonﬁ&ehﬁﬁst CH LI, DE, DK FR GB, IT, LU NE, SE 55 1.

Phar mazeut | eche PrAparatl|lon zur kontrollierten Frelgabe unfassend eanen

Kern der %i rfharmegeuiisghpe Beparation pach ginermder Arapriiche 1 biffwebsilie readizinischee/erbindung im
H1l | schi cht Kem eln Galziumantagonish, gin antjasthpgtischer Wirkstoff, ein Antipyretikum und Analgetikum oder

| B 1],;11 °L“ anflpyperglyimischer Wirnitls¥r abwei sendes Salz und (il) ein

- wasser unl Qnﬁijau'd Hgfér&% Sknéfim:ﬁ B/ whBbiGR rhedi@éhe \/Q(BH&IInXﬂerrﬁBﬁuazem
i, 'Vera

Et hyl acry atH lo?i Ntbgﬁhpm Nitrendipin, Nimodipin, Theophylin oder Trimetaquinol
p- acryl oyl o>1§fet hyltri met hy anmoni unchl or | t h3l har mazeut i sche

Pri paratl on nach Anspruch 1, wobei in der HuI I I SChI cht 0.5 bis 5

Gew chi sant eﬁhhmazlmsisoﬁbpﬂbaﬂtbn 8ach bicenidenAsptisient bis 6, webeBlerisss s auch Einedes wettaa

Sai zes ent hdragemmnittsl, iRihderGittel, Gbitmitteh venklumpugeheMmprpiaStdffe oderiSalubilislenungsmittél eht- oder
Anspruch 2 hdbbel in dem Copoi yner aus Ethyl- acrylat, Met hyl met hacryl at
und p- acr | oyi oxyet hyi trinmethyl anmoni unchl orld ungef ahr zwi schen 0. 025 10
bis etwa ‘ﬂ!!!f"ﬂbﬁ"hP-f'Ec’P&!PB‘lﬂ Yﬁ(?é!%atﬂ ‘A% @R anmmoni unchlorid pro Mol der

ander éh neutral en Acr - nonone hai ten sind und des wasser abwebse

phermgaeughn b et
o nom dNRG ” g ?’Pl"eﬂ'é%%%é Vﬁﬂ%ﬁ" i @WW%# M ot "

hergestel |t a r|aI

best ehend aus ":ﬁﬁ“ E&;ﬁ hyla mﬂgﬂ'@cms )i T"(:eﬁ' F"ﬁeé"geacﬁﬁpﬁefhﬁl'
medi zi'hi sohe:. sern u.e o, urh Jof i b cle gt b oL ke i 1S
vor gesehen | &lqer rRitschichiah PEéhtensChe Pripar atlon nac ernern derAnsprflche |
bis 4, wobel die nedi zini sohe Verbindung | m Kern emm Cal zi umant agoni st, ein
ant’i ast hraat iveddhesn ndéh Arspraéif 1, webeh 0.Abis iSEewiethiisaririte ucﬂcﬁaahgebmmmvmdanenﬁm

ant i hyper gl yesserabedieendepiSeked inddr HoltschicQenfhattenfBivelr nazeut i sche Praparat| on nach
Anspruch 5, wobel die rredk2| n| sche Ver b| ndun imKern Dilti azem

En’:’

Hydr ochl & i Yerfaana %T'rﬁ“FP' Pﬁ\‘f"b?‘?f""yﬂ?'tar“%ﬁ'tm"?ﬁ )EE |
" Theophy! I i n 8 “F’r y'a "'“"Y’“m" ﬂ% (fa 'lt[‘ wg_g?lrﬁa‘ﬁ nach
el nern der /G '°” ﬁ"ef q??f'tﬂe'gﬁ A AEYIToBYSre Lyslnd u
Tragedmittel, s ﬁedae 9??“8? H%F , stegig}! I unpungshemmende St of fe oder

Sol ubi |'i <, emﬁmnamtneﬁmmnmwne 1 Ei@é %semméu% RiBusEidht, e BRIGEs mindestens
Ver t r agsst againgm Materal adsiowiiit shs doY @ ppdIbeetnent buslHeHyfebialobe/ AgirsKeylcellulose und el-
phar mazeut i aedntediziniseH@aVétbihduRg, uinidiek-ulldchictt bdf asrtoverfiE¢he ldgstueens vargbsaseasd

5 5, Verfahren nach sinem der Anspriiche 1 bis 4, wobei die medizinische Verbindung im Kern ein Calzium-
antagonist, ein antiasthmatischer Wirkstoff, ein Antipyretikum und Analgetikum oder ein
antihyperglykémischer Wirkstoff ist.
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~ant | hypwgl yodm que. 5 6. Proc6d6 sulvant |a revendl cation 5, dans |equel le
‘conpose nbdl canent eux dans Is noyau eat |e chlor- hydrate de diltiazem Ile
chl orhydrate de vOapam |, la nicardipine, |la nitrendipine, |a ninodipine,

| a t h8o- phylline ou le trinmotaqulnol. 7. Proocdo sulvant '|'une quel conque
des revendications | A 6, dans | equel |e noyau conprend ogal enent. 10

un ou piusleurs exciplents, iiants, lubrifiants, agents inhibant

i 'agr6gation ou solubillsants. 18 20 25 30 35 40 45 50 56 12
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