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prepared by adding 18 g of cellul ose acetate (CA-320S) and 18 g of cel -

| ul ose acetate (CA-394-60S) to a 4 1 erienneyer flask containing 490 m of
nmet hyl ene chloride. After all the 40 polyner particles were di spersed, 300
m of methanol was added and the soltuion stirred and warnmed to di s- solve
t he pol yners. The 19 g9 of Sorbltol was d| ssol ved |n a 250 m erI enneyer

Y -



bed. The pan was rotated at 28 rpm Wen the outlet tenperture reached 30C,
the coating soulution was applied through a atom zing nozzle at 20 m/m n
W|th atomizing air at 1 A Kg/[err] epélseadsneat air tenperature was

i |ned between 60-[err] to keep the outlet tenperature at [err]
Suf f | ci ent jos) VRSiad s By Hddihg IsBiRioR ! y
sofifib R%&Qla&oﬁ% i o brﬁ‘t%ﬁi cady & 4/%%. G aR el sl

300 [err] &8 %fd?&h'tﬁ(&g

an 50 alvf at 36Y¢ df?:LnJ;»}SFn tatslgl €. ThE Ina@id? whd thdrl tbrec thibugh S68RI dcrlahs? i i n
pH 1.2 hydfq &9&;{9025%5 | Thibukifedtediid acRiUSPMbOWE) WY aiddded g oMiE @Y grarlbiiortend . 05
M phos phat @ixeuth &lbdttTabletsdre/matle Bkifly SEORNE® Maddr F Giasswiih.0.686 &rh ANIihydeefstoncave

di ssol ut i ogunéies.The WGt weighvaditbem@ Stirring rate of 100 rpm and bath

t enper at ur e Thesh Rblets weretdatsd Dy tive shine vsaliivgprocédureidesvgbed in EXaitplerhwith thedarhd doating m
was used. sbiuonFa@imaiaX coalalf 8ieromettes (81 Indudna) vees appliedito these thbletavhichoes thep dried abr

t he t abl et46°Gwvemight. oken open. 55 EXAMPLE 2 To show the beneficial effect of
t he sodo um bifberetpasaipefile oitbhdvrvg fiomithdse tablets ateishawan ivFigures3. Ehraame rejgasdnadia ang the g
EP 0 309 Odafhe Bdt-up esidegeribbd in Exampletioversnser: T hepfiagt of the sodjym bifarimtedn e tapiph fermylation,
L- mal ate vees clmpap@mymme laek of eft depardencs|opsprvas b omparing the rripgse Rl Aug be-
K29- 32 | n twesh Rigura (wiiipgogdium b ) pFiguey Leiihout gy Attt ™limber 14 nmesh screen
and let dry several hours at [err] and then overnight at [err]. The

mat er i df forced through several screens, the final one being 25

mesh. The IOU ﬁte‘%aef acnlgeU o, oS ¥@|§s&%ﬁﬂ P diffarht Rfios'oitdtem
granul atio mb bewere am H8 Gt sddida lﬁ]ﬂmﬂrate(seetable
St okes| er r [} od edrg gnﬁ m ammeoﬁad@mm%n
The tat}j,et dg% 'ﬁ@g% se f2blets were coa usi ng the sane
coafing procedure cri ed In Exanple 1 with the sarre coating solution
forrrula A coat of 81 micronetres (81 microns) was applied to these tablets
which were then dried at [err] owdrltiigimem 10 Th&oddugase profil e of

the drug frompdieradaidet s are hewn dve ure 3. Thg A e medi a
and thessame set-up as descri bed_‘m% n wer e uﬁm of the
sodiumbitartrate in the tablet formulation can clearly be observed by the
rel ative lack of (@ dependence obserued by comparing the relsease of drug
be- tween Figure é)é wi th sodi um bltarg;at e) and Figure 3 (wigthout sodium

" bitartrate). 15 MPLE 3 To better 'define the effective range of sodium
bitartrPte, a seri¥s of tablets withl#fferent ratios of dldtiazem L-nalate
to sodiumbitartrg@pe were prepared. T@ a m xture of diltiazemL-nal ate and
sodiumbitartrate (see table bel ow) was added 5.2 g of a solution of

g L e el

s
L mal a Ixing This material was tabl i % 550 v& in ;%gconcave punches to %-ve tablets which
contained apgoxlmately 146 mg of diltiazenvi=malate. 10

. 8 30 The tabl Qelghts were as follows:
10 3D 10 15 Each of

theuuet,ogranul ations was dried at [err] for 4 hours and then forced through
a series of screens, the JFermulafiigme being 30 nesh. Each of the dried
granul ati ons was wei ghed and Z3percent of steari @3acimg was added with

m xing. This material was tablgted using O. 9525 (%/8 I nch) deep concave
punches to give tablets which nt ai ned appr oxi matel y 9146 nmg of diltiazem
L- mal at#. The tablet weights wi€e as fol | ows: 403R8r gl ati on 3A

233 ny 3B 3p 292 ng 45 380 mg 3C
315 ng 3D 380 ng The tablets were coated using the
coati ng procedur descrlb | he C I n cknes 0
from 3652 to 4 g”:g%gﬁ" ?8193(51 E"fﬂgbﬁ glih%%osa &9t b kﬁ&?gaggegr e
shown | & 3 thebrhuntont 4 A

leas In ufdtion pectlvely
rESpecuveJl'ﬁésa émedfa n@ﬁiﬁga l-@pég'a cél inEXERpIS § WadiedS g& scfibed in
Example 1 wa ﬁ‘éie results the percentage of sodium bitartrate by weight to diltiazem L-matlate of about 80 percent

is requlred to reduce the pH effects on the release profiles and thus represents the minimum effective buffering
65 amount of sodium bitartrate. Amounts of sodium bitartrate of up to about 150 percent by weight have also been
shown to be effective in buffering the pH effects on the release profiles.



Ftom these results the percentage of sodiumbitartrate by weight to
diltiazem L-nmal ate of about 80 percent |Is required to reduce the pH effects
on the release prdfiles and thus rgmsemsigthe mninumeffective buffering
55 apount of sodiumbitartrate. Anpunts of sodiumbitartrate of up to
abou\f/ 150%@ by wei ght have al so been shown to be effective in

buf fering effects on the rel ease profiles. EP 0 309 051 B1

EXAMPLE 4 ed
W Eh thi s el st r%tﬁ?%{"e@?"ﬁgﬂ%"ﬁ“ﬁ* B MR
is.givgn. 5y vuewohﬁbfuétm&a.aaa en&a.suty givBRdn £dned-a B4y dosd régihing Aabtirdleadd MRl 2
once- a- daYroM@fetabid? Groild Sibstiuté ﬁSi-le présenEtaiiet Ofhe PdBreidase! of éralpRl ol tHed Bé Rllowsd by d
subst i t ut ahe coantrolidtirelpdse Srditiazbri Divalate. The fast rel ease of enal pril woul d then
be fol |l owed Diiadema-madté tablbts @eve pabarédas dedcribbdlin Exampien landithé Mletse phdfiles détermiited

L- mal at e tasbiowh in FIG.r 22 Thzsetablete dera thenl eveedoatbawith the falloainy satutidn.and t he rel ease
profiles determ ned as shown In FIG 2. These tablets were then overcoated
with the foll ow ngygedtiti on. 10 Water 250 ml.

ﬁ/g?eg‘te Hydr e quyéro%l.yop%ﬁ! lnigt?ﬁﬁfeﬁﬁoge SOdI um %I ca%onat eEnal aprl |

6.25 g A 400 ni beRnakapriik Maliearel50 m of water was A@afed on a hot plate

to [erf. The HPMaddi R bickrbdtded in the hot water ehesviggorous stirring
and then cooled In an Ice wat er bath t-o room tenperature. Stlrrlng 20

conti nued unA %n;?(e isﬁl |"9 S cpla%dgglahothﬁte%l ?pfhe,.l

suspended er gfﬁ

sodi ummbl : {2@ olher %ﬂﬂn& wkaBQ i[t:m@ ﬁEed
bick:

as {he ef 460 M&S&@%ﬂsrﬁéﬂ% tﬁstm{é were
enal apri | a3da'd ihe Brreascehd %I% it th@ bikd}SonRt Wid'Eited PhelSnhigi s%l&ﬂodﬁ@&ﬁhlﬂ&a

m xed. Thiisthesiylet soiutisitnd tbdlidhfyahbled. This Soltlioh asbpRiIdY lo-thgRilifkz6m L-ﬂrblhﬁftéblett%blﬁﬂ

t he pan catpah cobfss déschited in Exalpé mihe conditidriadoroeliflg this @Gseolisdolutichidre &xJolloWs: 300
agueouss s @medffientabléets, infes tefnpéritane30-8040,Guttib32-34rC, boatifig soiutidn@umpingrate,i4ss mikntir, stomi-

t enper at uizing @iOprpssune]1,6 kokin? @kl paitrofationr3p ypncoat i ng sol uti on punping rate, 4-5
m / m n, at onthe weightgpf the tablpts waschecked frén fineg to tiRle sorttiat whan 2126 mg! was afiflied to the tablek -
vwei ght of (t0teg englgpritmaleate)thecchatind wek tﬁmlimted|Thetabbtsmn@hesdnqdhatwm&5@mQ$emg
was appl i ddwoereatoiC tp sgious any tanaininageivantipri | nal eat e) the coating

term né ed. ﬂﬁ@lﬂ%p@n@em@dqueﬂvﬂnwemw 8-Peget ‘[Pé’f“F'Pa"&I‘W‘?‘HE# 120 W@ur s
at [err] {'Berelepgspke g?" its gsontipfly all ofthe drug relepged in 3up 'gﬂ!

were det ePFH“PPéa'“agg'PW %‘?Péﬁ‘%"faaﬁ‘ef Pagegd, femﬁ‘a‘%béf"??ﬁf'm'ﬁﬂsbﬁa?ﬁ*@ Wit H Eﬁaa‘!
100 rpm PRAAILTES "of enal april was very rapid with essentially all of

t he dr r In 5 mnutes. The release profile of ditiazemfromthese
t abl et %gwas—rrgiéﬁghanged fromthat observed with tablets not coated with

HPMC E- 5 a“:iﬁ‘nﬂﬁd Rt foﬂﬁhﬂ%ﬁﬂ th?%:beas gﬁWFL@ oPth béﬂél{'&dl PQ%futduEdiérﬁ‘E be prepared

fornul ati @b Ritovi the beneticral agent diltiazem

can be pr eIOr’J‘l"h%@bllJSl:)ring{ai is'vBiMpl%Gecm SRRAYBwM: 1&&@&@%%.%@ H98 £ bsiimbinhe e
pl deedsd N wike)B726 g ABSNS andldX)g 6F MikthoBUI® KiM.ZIRE powdaR|wakefnixeli kingla PibnetdfinbidPand

bi tar- 40 100 midF waterdvés Edc@d wfyielhd dotdh| Freldbughvds exirdded tiddugh/.L Frtshder (Luva@Kibdel The
- powder s WEX&SHI Extratiet) SThi gxt@idgie wasddfias §ry for Soalhutesehd 180 spitbronized\ved Maruraeizgera(loeal t O
yield a ddledé Q)-250). The snpleresmbiciefained vere altolvedio gty fdk 2 daysiat riom temperétire aad then dried
Model EX K8ows @601Quder). The extrudate was left to dry for 5 mnutes and

t hen sfher orfighbtirams of beads whieh wereretsined enep 19imnsh sargpn baihich reedihynughactitweshc h
formed weP@eanwerngaziedalpngwith 7689 of sucps @rwarﬂwemamwwweizma%eﬁUdslﬁt@j 4
hours at P@F'%E[;‘h@atef The Ei'grwge g lin with-pn dnisk femppratyse 4-’1-@?‘&?%'@& 054# & 18
mesh scr e @G IG2CH Tﬂ%l%tg e %Pa’16‘°ﬂ?§‘ﬁs 305 kalgm® (15 1din?) god the|

with 750 é‘I §lfé" ot ?'B? Y”%s a(?'f’“tt 9\B°°§'29P'e(§’ﬁt"§|“?§§°“gﬂ’§ b in

a Uni gf°at £p2

atln nss o cellulo§ < ;[‘JI]' an
i nl et teny nthehe
at omi zat i Q,{ath%ﬁe chﬁd Sﬂv Xlﬁ§d d t.
the beads diﬁﬁfﬁd nlthé ater pis * ?ﬁlo aﬁ&i tiﬁ.?r ay ar ea

was abgut 10rpg %Equ;%ads ?etthmnxuaa‘m»qms (s CTOmetres
(40 mi cron) veddieass profédWeredbterhinél W&dtr&ﬂméﬁbﬁ& inSH%urGﬂS\'ﬁ bﬁﬁ@&lsseui.t.oﬁ%ma.aqﬁe

cel | ul 0se absRlafdett ErOnpwWas MebsudBedils Mtes. HQRrodit diibzeRrblBase@Ras delbhiifdd@sing 860
m of et lkeabiorbande réadihg @fter the bEdds Aad basrtbrién Ben Higuvics shows tild veledst BrofiSslat 3f>CwaLS
suspended In the nethyl ene chloride ang, then 700 m of methanol added and

t he pol yner dissolved by stirring. The sorbitol was dissolved In the 50 n
of water plus 160 m of nethanol and then added to the pol yner sol ution.



55 The coated beads were then dried at [err] for 16 hours to renpve
residual coating solvents. The rel ease profiles were determ ned by

spect rophot onetri c neasurenent of tereo sbesspButi on nedi a; the absorbance at
270 nm was measured every 5 nminutes. The percent d| It|azem rel eased was

det er mi nedglyshy rachran@&mwfomh%g &%@t%ﬁ wa §1% h%E H
open. Fi gursf)s S0sP BRsdiBbERRM wak Bl ;:tnrfg?;t es b(é. %@%@f B1
pH 1.2 hydrochloric acid sol ut|on W th sod |umc | ori de, vvater and
a 0.05 m phgawhetee solution at pH 7.5. A standard USP di ssol ution setup was
used wigh astirring rate of the paddl es being 100 rpm EXAMPLE 6 5 To show
the effect oftobivsy tesdfodt ot soditirh bihitRite@R dAE lbabed RTch ©f lRaddaefd préphred Sitilsr tohdse
prepar ed sinBxaragie 1 exceft@s eodiuin kitsdratelwas lisedXTHelitiaaem S-adiiate(1dD d) daé mkeEwMiezs g of
used. The Avitel® @EiciRS|g-afrikthba@I® K4B0in g )mixigbowl. Wathr wasd dud@fto tnakd a plikable adygh knd thiand
1.25 g of vt dxtmestet prst spherdtldel! pdeacrivedin Bganiptasi. The/beads warmiberpditge dt 0tC ovakoightand
pl i abl efodothgmatSATE ford hourmathesame erdting solutibnyyah usedrie ocatithess baeds@s dergtibed in Exempipl e
5. The bea8dJhegsleasepriies errt»eertmgépm[t@ﬁv egdaip pioyhin Figure 7ipthe samepelease megia.[The egm- 3
hours. ThePaisenavith Sigue f ghansithat thesedinmditartsatelis piectivedn regycing defrignge rafecpHriegendpnsud
I'n Exarrpl eofdhe copted bedfisase profiles of the drug fromthese beads is shown in
Figure 7 i%jam rel ease nedia. The com parison wth Figure 6 shows
that tHé& s tartrate is effectlve in redu0| ng the rel ease rate-pH

dependency ofr Lhe coale tovascg]dr g suc ase N real wp iazem e-80
car di ovascyy ﬁra@ oo "% s Ev;! ety bf% drl ”It‘ﬁt.ie ﬁia%
cul

L- mal at e- sg L'}Q,,,&éﬁ. ngd&n e
a fast el ga?sﬁ Lré %esa s%&%m r%h y%&tl-lﬂian éh%tio fittve 16ifd ﬂﬁﬂm
thea@c ntro aggmmtea@se did 4.1 azem L-malate mul t| particul at es in a hard

gel ati ng Cgqgufist Bcarbbhdte prmg 20 paration of enal april beads was acconpli shed
by extrusi paatoserd mar uner ggg@ti on of the follow ng formul ation. Enal apri |

Mal eat e  4CorgstarBodi um Bi 4;g.bonat e- 20 g. Lact ose 35 g. Corn
starch 2 Avicel®RC-§81 25 30g.ce[er]r RC-581 30 g. Wwater : g.s.
The enal apWeter nal eat e wass.suspended in 60 m. of water in a 11. beaker and
t he sodi um biThegnstapri melegla wassidragdsdin 60l of watenin at1d. baakehand thersodivmy bicgxbonateavas
ef f er vescetffided ig §pall areaynts with alimsio oA thareflervesonpees stbiisied, oam bicarhonate tﬂ'e! eddechuntil the

had been aﬂﬁbﬁ!f‘°“’|‘t‘??%begbﬁ‘ﬂﬂepd'ﬁ's\ﬁﬂ%“°ﬂ Wéﬁtth%{bﬂﬂ'éﬂ”t’ﬂ‘eﬁ'i@"\"@r?&‘f' igh hegieses mpmd ch

had beédh QBB" 'H' r‘?’é ar then added todorma ’E’ ?9 qﬁ%ﬂ“}?d?ﬂ@é? to

forma dou gg %gg?ﬂ”%{ t@ ?g w"qﬁ%f en
t hunk

12 ”2 ‘%a‘m“ efigone bt S ANEpogd 1 1 o %ms'sti‘rds

m nut e e m | ance -
z%;%dg%fmrr?tr;r% e s

enptled onto a paper |ined tray an err 18 hours

The rel ease profile was neasured using the sane procedure as descri bed in
Exappl e 5 eminis absor bance neasured at 205 nm Essentially all of the
ena@pr«bl was released in 5 mnutes. Clains 40 1. An osnotic punp, for the
control | ed ré&lAnasmotigfpump,forittezenmolsdreléase of ditazem L-ewlatertoamanvitonmént otiuse, saidipomp
punp conpreompriging: (A). a core which conprises a therapeutically effective
amount of di [A)B&orewhich engiptises aherhpautically piéastivevamount bt difiazer henalateand en effectivedituim .
bitart rat e slerirgAmayalef spdiumditartrate sygpunded bt ¢ control | i ng vvat er insol uble wall
havi ng“a f1 uffia ??E‘Q’BW yat i'H?'"‘lS"W“?"' érﬂl‘ Pf"ﬁ‘eﬂ’"'y@"?c ']t°§§§:’} tj*‘éﬁersac/s

“reflection c8 °E‘Wt°°ﬁ°' 0 P

- bl e t YB‘& °°P‘FF6 *'rref'tr %&%@éﬂt&r gty g o s
gg(rjlrr:aavee 0 s (|| ;_ B 99@!9« h pg he .t ot
wei gh t 5pf (I ) rgtn d th (¢] ﬁg%& @ns? {il.? %?gt eagt onégﬁ msens"'iive pore .
form ng addi Q'Avrﬁul aﬁﬁ%tégﬁn {r\ Y@éage of?dtltraébrm:' l'nta‘aa% L GHkGEnt of
0SNOti C PUER, sailt Blmp pﬁg@tro re ease ltiazem L-nmal ate to an

envi ronment Qfa dafier m&Mnwaaaema.hﬁ.h rwmeértn) m%e%ﬂWoh:ﬁJnt%gé um whi ch ‘does
not mai nt ai nQM & Mmultiplé 61Gihy dsyhotid pulnp @leMBits 642R BEMPrisiRg arlSsfotic pump according to Claim 1.
55 3. An osmotic pump according to Claims 1 or 2 wherein the diltiazem L-malate is combined with between
80 and 150 percent by weight of sodium bitarirate.

4. An osmotic pump according to Claim 3 wherein the diltiazem L-malate in the coré is between 30 and
500 mg. '

11




(ii) a multiple of tiny osnmotic punp el ements each conprising an osnotic
punp according to Claim1. 55 3. An osnotic punp according to Cains 1
or. 2 wherein the di I ti azem L- nal at &Pl o306 0syiBned wi th bet ween 80 and 150
_perc )t by weight of sodiumbitartrate. 4. An osnotic punp according to
S i i e PR

sodi um chl ori de vvater ﬁospﬁ' (e soﬁqjth |Bon at ;?H

st andar d Ugkambrgso! ution setup was used with a stirring rate of the paddles
bei ng 190 rpm EXAMPLE 6 5 To show the effect of the sodiumbitartrate on
drug rel ease Te skoathdeffedt of i 3ddiuriBifalraidloft P Ridase abalcRéf bbdds woro Prépdrét siniiar i thbsel
except no maEtampie Detcaptind Sddiuny\bitartrots s usbb.cThd iditiakenvicialbte (1D af was(mixtd with 25\66f
m-xed W t hAdé&iegandf1.26\gi of Bbthéuel®] KM ial a inixitg bgwiOWatbioids @ddeld [teemake alfiidifel dough ant thisng
bowl . WAt ewasmextudad emetsphaontzait es des@bedib Eganidusg Thecealisiwateshenalgedsst 80°C chesinightishd
spher onoz ethemat 60%:ford tivge. The samecngling sBiution lwes iised thcoatdirege bdndnastiesaritiedtin EGO(Gle
over ni ght &iTtie re@asetpfiles ofithedin@ fibw these teadsris;showmip Figura & indhesame rpleges madiapthegom-
used to cobarisenyeth Elolye §ahovwashatibesadiunditprirate iEsfientys i relucing fhe felepaeate-phl fependeasy of
t he drug ffidhpoopfedleagiaads |s shown in Figure 7 in the sane rel ease nedi a.
The com parlson wth Figure 6 shows that the sodiumbitartrate Is

ef fect i §e EXAMRLET. |ng the rel ease rate-pH dependency of the coat ed beads.
15 EXAI\/PLE vva cardwg "ﬁfcm ra enﬁl' & g{; rll'@ﬁiﬂ%?t e
combi ned WLIL: flrgw ﬁw exam els T gﬁ g:r ufe lapril
exanpl e I's ||u "i‘_ I lﬁt?pﬁ.% e pre-

f or mul ai of [ knem ﬂd.rﬂta.zem
L-malate ng deEM’ g,u atg«p |n a ar ge atlng capsu e pre

par ati on OfodiinsBisdohate D€ was acconpli shed by extru5| on and

mar umer i zatdege of t he fohdg;’vm ng fornul ation. Enalapril Ml eate 40 g.

. Sodi um Bi cesrhetahe 20 g4od.act ose 35 g. Corn starch 40 g.
25 Avisel pacetd RE6B1H581  309.30 g. Vater g.s. The enal april

mal eat e wawasuspended I nqg&0 m . of water in a 11. beaker and the sodium
bi car bonat e \ihseraihgnl chaleate wasduspendatiuim@omiyef whtesit a fl I. berier aAd the haliupf Hicarboratecwasc e
subsi ded, wnddecinismeiharaynts with stiwingAbdbajefiarvescence [subsided, sriorechingthonate was addadruntithwed.
“Thi's sol ut fotshamgunt hatbagn aged.J! his golytiep wasthay adleddo the remeainiag pdwdens whiskihaddeen mikeded
30 in-% pharapeiarymirenSufficlentweter was tep addad @Mﬁg d?lﬁ%ﬂ“‘%lu'&é'l?%’tp pderetatheieadder
whi ch j ust TH% “PB”’&EF?’Pé’F%""PE}‘s pe. "93 '%aghecﬁ"Wéﬁ"P'ﬂt"U TPk s
f napapeli
'?‘%T"t"?

Ler oo oo i it B s e
5 minut®s was “335“ :m méﬁ%ggé%‘bsi in {H’] v(v_)% agso %chf or
#'{sr ay and r| e‘% T c?r

i:a r i
The extrud%'t ?/%g 'ﬂ% "?;
paper line err hours The reIease
profil e was neasured using the sanme procedure as described in Exanple 5
W th absorbﬁnﬁ,e measured at 205 nm Essentially all of the enalapril was
‘rel kased in mnutes. Clains 40 1. An osnotic punp, for the controlled
' rel ease of di1JAn' 3ot pumpddr #iecoitodlied fel€xsy bfidikiazanni -malbte tsah, endrahmienpof e, said pump
_conpri si ngeomprginga core whi ch conprises a therapeutically effective anount
-of dilti azemA)-arcadeathich comprigas adtierapeticalip effagive afmeunt ufglllthmnmaleﬁ asdahi effastive buf-
"bitartrate sisringammielf sndiuhtbitartrate §uBpurgled it ¢ control | i ng wat er i nsol ubl e wal |
havi ng 4& f | uifapaie eeptzdiing yater ingplulide wal having@fluid perpmeability 6f 6,06[x 40-1°]to &:6x/16"4emiseg/o
reflection cGE‘fﬂ’eﬁqcﬁ‘?ﬁ‘thﬁc‘q“E@?sthmP%PGPa’B’rféﬂhr ed from (i) a polyner
perneabl e to mﬁt@'yﬁﬁtmﬂﬂfyﬁf’é’ﬁﬂ’éﬂ?mﬁﬂ?@ alﬁ'é'?r?@?"ada W%?WF&“”’"“’

ddit t 1.t 60
wei 'g_h't o (?) ’ Q‘r by '%ftg se& Piog ol il L o G o At niebefie por
ot S oo t"' ea%"e G Wb o Al el Bl b o

[
envi ronment ae;a Ha?rfer m§ Me&&m&hﬁ.h Rintegrity in the environment of use;

() a multiple of tiny osmotlc pump elements each comprising an osmotic pump according to Claim 1.
55 3. An osmotic pump according to Claims 1 or 2 wherein the diltiazem L-malate is combined with between
80 and 150 percent by weight of sodium bitartrate.
4. An osmotic pump according to Claim 3 wherein the diltiazem L-malate in the core is between 30 and

500 mg.
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