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Regul ati ng to 50, parts per 100 parts Additives wal |l material 2.
Sur f act ant - 0 to 40, preferabFE} 0 HIM05&Ii tives to 40, parts
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The water insoluble wall of the instant invention must not be covered on its inner or outer surface by a

layer of material that is impermeable to dissolved solutes within the core during the period of pumping
operation.
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val erate, cellul ose acetate succi nat &P @469 IR58E propi onat e succi nate,
cel l ul ose acet atre oct anoat e, cellulose vaI er ate pal mtate, cellul ose

R e Ltgf;e BF bk BermRaiy Rotr Addértgv"@gl?:q&ﬁ?géne(c@%&

tzgagcg?gaggt&?r%k TfmIl +cell o ac c%secneﬁlwo‘?e e Ltbét?f I?c%ed b t 5‘§ "igﬁlng gronr:pgeupn L;? t:e;ncg
furoate, di ’E%t n?f:;? EF’f' E Sd@S&lﬁé‘ é?: L!:f? ?2% f Ico of 21 to 35%;

to
car boxymegh% oAl & ‘ié . 8P & &
napht hyl at o, LA a&lé,'% %5@ Be prsm&'%gﬁﬁeit; Wase el H°¥Z %&fﬁ&fﬁ

et hyl CyaNOGk Syl Bl GO to A% ol 8% AR éz
acetate et hqj(g%@?baéneacetﬂ%ﬁt t%ﬁ% t@q;da&ﬁ a®uiyRt Shled tha PR, c@%yj o'k %&
ethyl cel | ul Qa@yiChoRithot| 514l d059B thutyifRl dohtb SR 1AGE 3 Carl-4 AldECconieht’ @AE £ 4.7%:
cel | ul 0sepacgiiise B M HalihPB V.S of 28l th Bl ASLasBCeRiicNoarivafRratl, BEIRRYY FilabbRBdiGlose
cel | ul ose aafgamiigtep tdiMbseUliBRBIAME, , colidsh Winespata Callaése théﬂﬁfyﬁfeﬁ? colfiRbd Hb&aRate, and
stearate, Ceabliuts®Ifpréicnkial Cellibdeiibdars AV £ lowdf Wegras F JlR LMY ardSHepared by the
triacetate hgéalygé oCRE coedpanting trideBtoglisht Sdllulbdel diphRé AaviCL DB, dehY te2.6 such as
di met hyl acekeilcde digir}iate astcsligicse afipantarialty bndCatehogrpated foRl doyl amBRdridescdratyd acids in
pht hal at e;s Gl dstelifeanasetiat ® yisldrestéry lcoradiningodiftedntacy]l gioiths it=0Be® BQaKE sdn® &lllyse
carbonat e, olyye( suchyas cutblidsy |apetaté lvalerate o patiliysweacstate Cescdinate) Sellubee babienaté Biltcinate,
acetyl at ed Ivpthicsx pertdtey ocieiottall celiwlosh ywelpreteydamtitatd, c@tivigse cxelate primitate ead egliulpwl acstate
(ortho 30 edepipnogte. pol yacet al s, sem perneabl e pol yglycolic or polylactic

aci d and deri védditipeal poymersothat cse| ecused €bry the eaurpeseh e tha sigvsotiaat ieejude celiulose acetate
pol y‘e*ect?00Ia??‘@@‘”%o?%&‘#@%sacemeaﬂﬂm‘w@t%ﬁel'uhﬁﬁ prRetatey furogteg dimgthaxygthe soeliyiase acetats,
t hereof , fi |°ﬁ'|'“f°6? ﬁFfﬁge FAPRYmahevpPpienale. Gelluiase acsiatn peyroa: %W@se Guyiate; Raphthylate,
percent by \ﬁe ? a%ﬁta %Hﬂ?%ﬁ*& WGMQPHF%?‘@?'W?W%F P‘é&'eﬁ?{"# @f'@? raeﬂatwté‘Px

f ellul cafjulose
ot ;Ptchgg Oar S?Pé'iys e a{"r Fﬁ&ggg ?ﬂ" @?tﬁ g}egw %wtee acetate
per meabi | U;hqrcg:ya ‘g? °‘a Bt)e.ir?zc fose

copol yners of
the |ike. A@ﬁi
descri bed argy

e de E L,Q Pm ‘% ce UI QP% ”E ¢el ose
noac r copdlymers,
procedur ey I ?g} < 5st9 rm§8r| %g%yllc G}C;?ol %gg% @gﬁ eﬁ(onho
at
o3 w

&
325 to 354, St Sty Sty 2 a8 il Wl borch soueish
York, in HaWP:G\Q rialC QR Wdes sﬁ%nsof Eﬁu &y tpercdnt d t@ﬁtﬁem Wnp&ratureé%th a
1971, publ i ieaentlypreidred WalP Sorptich @F BsAthsh thitd) b&eenarady«ausu iySaccRaHdes, RB\fated starches,
3, 133, 132; okt fik6gen Tordifind B8lymetic ateridie Aat JxhitklpedabiigNd agueaddiiulde? medbranes
controll ed (¥ Frorh Yoly@érlc spaiied copslyiis 6f alkishe®Ries dnll @itylaslycla\etha@, Polyurethanes, and
sponge- | i ke twijae Admixaees of etioyqioymesanay lalBo bodded.nUOUS pores that have an
openi ng on bot Thefmaiyewrsafesaibed are aosandel the lastror they cqnoiscreparddeaccadinge ot tisiprodedoagin
tortuous patensycopediacy olymeaSutbnee areldlekiawiogyh Apled pages|3agitorA§4.cand weito 549, pubiished by
cur ved- | i ne dmersqienpl Brkiisheti ine ntied Yais i DendPasl oliGo lymersieveSoet Jc Brand ot V. J.
por es and#wot!Bgh ppalished SYPSRG Sreds, LHevelandy Ohiohand it 8% Feb Ploe: 138192 3.173.876n3.276.586;
General |y, i%1.83508.841900:and 3iBd6dd@ defi ned by the pore size, the number of
pores, the tor# aenyplied pgrosityyal sanbergraprisally &if'hedaﬂd"at"%a BRANGRs ke FPRGATaage. The pores
rel ates to tAbesoptinugysporas st pavgan Eﬂ"@ﬁ on rQ§3§l"‘2’%‘J°E?Fs !i“‘l'ﬁad?" dieseranected

| amina i s ed¥pysh truewy Qaglsrfédegﬂ ’ fah aP?Fe'"‘E!‘E%‘iS 8’6" °§'nﬁ“€?m'él°"°cnf?€
surface of tcﬂ'g'“ &PPY Nngeree ‘??F%' (P %d grnina-
17. Gener al [%9™ %‘E’@ %’F?p tgsgggiga dzf" il ° :he
pore size of .I1° r ° a

L1

f or mi ng addlﬂf‘f ratme surf c o the

by m ri
ﬁ?(g r he e%‘ ‘gor ICIO§CO r"-ﬂ E .J;99| ;6 pggssopw ng 5% to

wal | rray L davin
| eaching Tt “% T I éfg%' d?é?&ﬁ ﬁ:%n%h ‘%Fe Inﬂ?o

system The r, Qhu 4o Hrin
system by g%u g'g%y rﬁg& 'v& fidv pErahé?u of the
Vol ds and Piian bfgl! JA h 5 ol okt n el pl el ot e
a solid Wéﬂuf por r a liqfa. ¥ t§rrri uE b tﬁlg ifvbHRbP&rRStaces semi-solids,
sem -sol | ds andRfdcols SrtafaHSTﬁ bursl&mn eams BndkRAIBE: SorgeRie. MRe pEIBU ARG Gultdble for the
organi c. ThewBib® 1icREd Bérs-fohtérs Hah Rad 86 ektliBled MR drIhbriied LHEhgH A Bo foBK B Solid -
than can be 8dtvesmtiedb atali hreidl safi)3uck BESBIIRA chibiRNEbRIuMmbréniiQs, PEtassiiY chiothdd, pétassium
additives include alkali netal salts such as sodium chloride, sodium

brom de, potassium chloride, potassium EP 0 169 105 Bl sul fate,

pot assi um phosphat e, sod¢um benzoate, sodi’um acet at e, sodiumcitrate,
potassiumnitrate and the like. The alkaline earth netal salts such as
calciumchloride, calciumnitrate, and the like. The transition netal salts

2.

wall
S

O_"U
'U—"
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vinyl al cohol, pely vinyl pyrrolidone, and water soluble polyneric

material s. PQIFa?éS pBE%IAH SRsihGre! Q&Uﬁ%et@atg hs%dnarq &, sBfurh @‘ﬁatgﬁ ﬁgéulni %«?’gté QR RS
Corrponent S Il %Q Qlki(lﬂﬁ reaﬁp Ultal' Qﬂs ngh ide, 8&?&}"‘ transut
sol uti on Whirgdiy @) sH&SastarRe enidifab, Qérrotx@smﬁ&@ ﬁrﬁ%ﬁﬂ‘aﬁncﬁic E‘Mfrfd Q@ R ike> Wate? nva?ﬁ
the sQluti onsidad M8 foR-Bm¥RSHhe rp%!%%rﬁ\bl'%gndldae ni€ 'cBmbduRds Qkh RS X TRdricids? e sac-
serving as tR idBo ks Walsugddd sichie, gliesR! rtibse, IMghneke! @aﬁcﬁsmraan&ss% BMPGRb Okibse,
and on’ t hei NakREDMaRos&aRIRBR, SisadcRarkicy, TRE watbRtsokublb | polyedcBnafibidd] Wiso, I SHRoiteN ARAGHS
becone a tr aagpe aiphptatdid faRmafid dl, theiuding dolp bkl &Nb@chs%@ﬂﬂémﬂ'tpolyhmc Bidhols QPbiyC
por e- f or m ndaliagatgycas)e poigdlyoke dkyiend nghichie, iy aikydensdics ioagrs0dr aligiehd) @lyEH pdly
and or gani c viwglaltshol, paly kioy pardidas, anp @bigodoluple @aigmercynextdrisis. Rotk yra); @l bg formed in the
al kyl enedioolvall be $eavigtiliedtiombiicpinpnents) Inyecmiymer siutiongdr g ohemicat daattiorarirea psytbr Bolution
bi ol ogi cal avhich regetvee ryeses Prier toriappliction arudringadpplidatidnof darsolbtipnitmithe chrg redss hesuting in
nucl ear tr adhe eregtiohyf potyoier fogme servifgues be parbusfwall whibb éverntibry IThe pdye-foovers hre nontoxic,
freezi ng poiand omiheinremalnal ckpnests are toamesk tet fibwithgiuids Bhevabartnels bedome mtrpespert patiipr fyids
formation i & Akererembodinenti the nethipxit pergrisrming) pganty ares salcted Hom the gesup consisting of
f or mati on’s gfﬁ{?@F andproprin salis. carbeitypratgs.elvalitiene glyerisy Rolpler«} dlkyropdialsy eeters ghnliylene
pores are f @¥egeE anhglveolsathptiaprispd i biplqgiselprveneent o ubl e conponent by an
appropriate so *!Pe'ﬂ‘FmP‘lS S| rprrierialz S PRy Bradechycatehe nucisatitrasking, by yweqling p FQW‘E}I’{' &f flowable

processes. PPBE’@'S‘!?&’ W‘%Fe gié‘@a 'Ptlg s‘@:ﬂﬁéé ggﬁg&@“"t‘?ﬁ’f Q"‘i;%lé%;é%ﬁ%%ﬁt gi‘;ggﬂ‘zi‘q'?g':

Synt hetic_P g sy 19 79 or

Do e i L&m w'f g°'es| gl ok eggs? TotP apile FEoaL awpfopﬁage

pages 373 tc?otm is are ? ipn. fisse % '°°°Rﬁ?s 9 p’ ks

286, 1971 1 ynth Mem l'at'lesa‘§ R rs and a‘;‘l

us ubls ; |alto L Pg jsm 2934 (5 sn;?r
GTs; b roHaf SHT RIS

3, 849, 52825 Eﬁg =1
the pol ymer |n|th W‘ esir [ Mropurtidht Rbripait! th éﬂ{ 'EQQnJIJ?\F
wal 1 0f the gl Dt e i et b 1Yk a‘evse@@,cfaaa hqn Sl g
that do not oy &l 96 b bdlelstif neRY Be c¥e! wail, #30nd MeebRt iR te firfdl WaINFnd fHfents .
final wall. pRaglyHRluvembmpds Sddled rbm Ghe ioun EBREIREIGSr SaUeBs!sBNents, 2EBnbIE GoBhea Haters,
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acet at e, mettipjdobpush @ e¢atanp jankbwater; dpplopmenddpatiienals dcetene 3u¢l ofhyl alogiol.dnetityleps fichioride
car bon t et r 2% metheeph and pthylepe G‘E'I“H'ahe"d mehansh ypietive, of rabyed ROt U@tam-memmol
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acet one- vat %‘iycolatﬁ %iyl@))lat Behioaie®) hyritates, hAbmided, %9d genated phenyis. Generally, from
met hy| enegli Qto9hd sseRE BPR Bihstbie? J;hmsffwalsmers@w IREcrsbRtddBE amaimwwu forming
(75:22:3), Greidwaint et rachl oride- nethanol (70:30), expressed as
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second- or defphipiae SdidrhyA [pRinklate Rnd Hicdpht phibaldte;Glikyl dnd =8I PRdspeatsdTsdeH asstriblty iphcsphate,
and al so gsnancefs phdshitate)\Aidkesidi phodphatd fandl iphevl bhospiate; ikye citdatel antl \titatedesterss such as
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phosphates, citrates, adipates,tartrates, sebacates, succinates,
gl ycol ates, glycerol ates, benzoates, nyrigates, sulfonam des, and
hal ogenat ed phenyls. CGenerally, fromso 0.001 to 50 parts of a plasticizer
or a mxture of plasticizers are incorporated into 100 parts of wall
formng material. Exenplary plasticizers include dial kyl phthal ates,
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triethylene glycol diacetate, butylene glycol 45 dipropionate, polyester of
et hyl ene glycol with succinic acid, polyegter of diethylene glycol with

mal ei ¢ acid, and polyester of triethylene glycol wth adipic acid. The
anount of flux regulator added to a material generally is an anount
suff|C|ent to produce the de5|red perneablllty and |t mnll vary accordlng
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devi ce. The surfactants act by regulating the surface energy of materials
to inprove their blending into the conposite. This latter material is used
for manufacturing devices that naintdEmotte@ines Bntegrity in the 55

envi ronment of use duri ng the agent rel ease period. Cenerally, the
surfactants are ar’r‘gFI g I ¢ nol ecul es conprised of a hydrophobic part and a
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or rici nol eashes chaim ayivdsaifesic gtige: sdybeanphespijdtifias;: andisdfobatains.s; sorbitan | aurate,

pal mi-tat e 20 ol e&uitablecsydactants cam be selgeisidyiorythe Bydve Arrt feun Gberwhrfacmyqr biegiding,With wall
and dodecyl! pfeanied snatadels iy dsingothe ORriastantss hydronbileipprivie bglatcgenumber, HLB. This number
pol yoxyet hy| ©RE2sUEE Hgngreportion (petesn dhecyaight a»ercyrrtagearoéwdrenr&c s@éd‘P%""‘&l%ﬁﬁ)l"s a
havi ng f r om SsRessastoinise.dke pymbgat Rgisatasdhe,Rehayior '%ﬁ'@ﬁ tp gumber the
havi ng from 3‘ d’VQ’GEf‘"ﬁd\‘%i‘“fb"f‘a"e e jowerpihe gﬂ'é“ 958’8 F%P ilic -ghje required
propyl ol é%t B’% :U éf?r(ﬁl;:g{qg ?' g”rqagélal& r@ine gg 09 surfactant with a known

xyl enesul f o n mogensous composrte is formed with
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(Nd:\ll SOb:Jtyl rfac Y é’rg X gnh en ag te |n t e procgjuire ip J. Soc.
N - pol y @;ygi_:%? éii B Vb o aea s r’i’%ﬂ% ol 9%
500 to 30 : é1 uh! i v&r%s 75
cation; sodi rs-dre gj] WS t'l‘adg_c nu br less indicates
Undecy| eni c ﬁfobﬂlrccmgﬁd?saa& S0 om?rto?d indigdtdsShydophiico behavidr EMlsd hﬁﬁtnuﬁnb&b 3re algebraically
ani nosul f oni gadlié. Ahus, DY VERRE I RFBBAIHhALKgh Aitfbes Wlehdelo bidiabients &4 be prepared having
Sui t abl e YT hukided VhiSrmiedibe BEtwESH tﬂ&&ﬁd\uﬁmmﬁb BmAIRD SureREinti ieedBd & diedmount that when
surfactants bierded weth drainN@roivihg Matdrbhd will Rk ItHeOde8iRIdEHall 2brAipdaite, Esd B @illlvBg according to the
surfactant' spditiapfutadtant bidatqidtials thabarb dlaaded aifsthe the will. Bienefdlly Shenanidastrof surfactant will
represents t faegegampatiott 0001 bet upote 40 bdrd fora DY pbeirts pewallent ages of hydrophilic and
| i pophilic groups in a dispersant. In use, the nunber indicates the
behavior @ the surfactant, that is, the higher the nunber the nore
hydrophilic the surfactant and the | ower the nunber the nore |ipophilic the
surfactant. The required 25 HLB nunber for blending wall formng materials
Is determ ned by selecting a surfactant with a known nunber, blending it
with the materials and observing the results. A honbgeneous conposite is
formed wi t*h the correct nunber, while a heterogeneous mixture indicates a
di fferent nunber is needed. This new nunber can be sel ected by using the
prior nunber as a guide. The HLB nunber is known to the art for many
surfactants, and they can be experinentally determ ned according to the
procedure |n J. Soc. 30 Cosnetic Chem, Vol. 1, pages 311 to 326, 1949, or
it can be®tal cul at ed by using the procedure I n J Soc. Cosnetic Chem, Vol.
5, pages 249 to 256, 1954, and In Am Perfuner Essent. Q| Rev., Vol 65,
pages 26 to 29, 1955. Typical HLB nunbers are set forth in Table 1.
Generally a nunber of 10 or less indicates |ipophilic behavior and 10 or
nor e indig@tes hydrophi lic behavior. Al so, HLB nunbers are al gebraically
additive. Thus, by using a |l ow nunber with a high nunber, blends of
surfactants can be prepared having 35 nunbers internedi ate between the two
nunbers. The anmount of surfactant needed is an anount that when bl ended
with wall formng materials will formthe desired wall conposite, and it
w Il vary according to the particular surfgctant and materials that are
bl ended to formthe wall. Generally, the ahount of surfactant will range
from about 0.001 part up to 40 parts for 100 parts of wall. 40 45 50 56

rfacta
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Sorbitan triol eate 1.8 Pol yoxyet hyl ene

sorbi tol beeswax _ 2. BPKO1AGi OB ri st earate

2.1 Pol yoxyet hyl ene ,sorbitol hexastearate 2.6 10 Et hyl ene
glycol fatty acid ester 2.7 Propylene glycol fatty acid
ester 3.4 Propyl ene gl ypaBLEDAOSt ear at e

es

3.4 15 Et hyl ene tty acid ter §§Sg£’- er ol

4.3 2 Pr opy$eriei gaycot iabeataur at e 4. 5.8 et hyl ene

| ycol fa?t aci S - . ) Lt an nonopal mt at
g¥ Pol yoxygt hylg%gyéﬁ?%%%%e“e sorb1to§ Bestbll 7. 5p25 Z.0

Pol yoxypr opyl eneSominitan| tistearate 8.0 Sorbitan rfoerdol aurate
8. 6 Pol yoxyet hyl r 9.5 30 2.6 )
Pol yoxyetyl ene g@?ﬁ;?g%ﬁr%g%ﬁgu?%{:gitol.hexasteafg'tg Pol yoxyet hyl_ene

| anol i n derivatiFthylene glycol fatty pgigofp&eRyl ene gl ycol 40(?y°r?onool eate
11.4 35 Tri eﬁb@ﬁft@ﬂén&w&sﬁt fatty acid ester - 12.0 4

Pol yoxyet hyl ene nonyl _pheny| 13. 0 Pol yoxyet hyl ene
sorbitan nonol auPE@RYlene glycol menaspeRfak®et hyl ene sorbitol Il in

14.0 40 P@Iyoxyetbuyﬁeﬁesgfgédi pheeobcid ester 15.3 3.6
t her

Pol yoxyet hyl ene cet et he 15. 7 Pol yoxyet hylgene 40
stearate é?ycerX£ monosggagays Pol yoxyet hyl ene nnnos?%éfate
17.9 Sodi um ol eagsérbitan monooleate 18. 0 Pot aglsidum ol eat e

20.0 50 The osm){,,if_éé\*,nié?ggéggg?g%gngggpggitg on mass (3) of Figyegl, is

typincal |1 y¥@in the conventional tablet, pellet, or

nul ti particul at eDighbytene giycodpfatslyasidasstely the control % porosity
55 wall (2). The n ' of either a pure agent (4.7r a

m xt 4 of agentgeié?tg? 2?§?§Qﬁ%i§§gd to give the desired man turing
and ulti mate agePelypxyerhydenecAiPAeaERI stics. The number of a;; s t hat
may be -cdftbi ned pgy k?p&BFy!@ﬁG hanAyksladiiodlelaten t hout an uppeero | nit
with the lower |im}t . equalllng one, conponent. 9 EP 0 169 105 The
preferred specif?P8h FB%E F8F°?ﬁ8r55Fe are summari zed bel ow and i'ncl ude: 1.

Core Loadi ng Polyoxyefhfbenandguayt eeh&rgrans (size) 9.5
or fore &i”C'“d88198§§2€h91229 gg}gﬁkﬁ% monolaurate 10.0
Polyoxyethylene lanolin derivative 11.0
Polyoxyethylene glycol 400 monooleate 11.4

3 Triethanolamine oleate 12.0
Polyoxyethylene nonyl phenyl 13.0
Polyoxyethylene sorbitan monolaurate 13.3

~ Polyoxyethylene sorbitol lanolin 14.0

@ Polyoxyethylene stearyl alcohol 15.3
Poiyoxyethylene 20 cetyl ether 15.7
Polyoxyethylene 40 stearate 16.9

4 Polyoxyethylene monostearate , 17.9

Sodium oleate 18.0

Potassium oleate | _ 20.0

50

The osmotically active core composition mass (3) of Figure 1, is typically in the form of a solid

conventional tablet, pellet, or multiparticulate. The core is completely encased by the controlled porosity

55 wall (2). The core can be comprised of either a pure agent (4) or a mixture of agents (4, 5, etc.) combined

to give the desired manufacturing and uitimate agent(s) delivery characteristics. The number of agents that

may be combined to make the core is substantially without an upper limit with the fower fimit equalling one
component.



2. s Csmotic - 8 to 500 atnospheres (8.1 to 506.5 bar),
10 pressure ta/gpi cally, with commonly devel oped
encount ered water sol uble by a sol ut &0 168108 B1 ° (rygs and exci pi ents; of
the core . . however osnotic pressures 15

ggﬁ? It ﬁL Ohg,an ﬁﬁ{ne? %?af%q@eg\émpgci lcgliogsutjmd tﬁé éorllee gre ";’tllmmarigeac{!:(?eloaloalnbI Pwlzllléet: yr eI- ea Steo get
(zero-order kintic[ﬁi f 20 gr great o] ipiiiadl
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mass density, [errHeiE®ht is S/[erOF, AEStiipEludes mapswer. Typically
this 35 @pduasimdisn 10% of the initially

| oaded core nmass saturates a volune 40 : of
external fluid, equal to the total volune of. the initial core mass. 45
S/[err] ratios grea8Poti&in 0.1 a1l SwtPhiP @AFROFRIGESTSB df tPhe0s iy sz on
and resul ta i n | ower pgesswrs ages of | rtiypiedllgor witlsomhehlyer ed under
zero-order Kkinetics.gedbi&sda can be sebsthestadowdide 246804 abl e conbi ned
characteristics of gﬁ%el easg r at eﬁnd manuf acturability. In cases
where the active ag Bdesi r &§4E8I Ieixf’%‘,’ Yti ¢ pressure,
density, stability, SAnHh&EoRRnUf act uhgWRYeL \PSAREEIQRLASSYTIEES, there Is no
critical wpper limt as to the anbunigreBeér adanbgetd@aeporated into a core
mass and typically will follow the c j jze) specification 1. The
lower Iimt ratio of agent to excipi %&?h%@%i@?é@%}by the desired osnotic
activity of the core conposition, the desired tine span of release, and the
phar macol ogi ci aB. actCovetsolubil bty act iteegagarint iftases ,aluhjfotme core wl |
contlaikn 0201%to 90% by wei ght or hi ghgrasdf(z3R0dEidete agent in mixture

wi th anot her solute(s). Represent ativg of corrpgs'b- 55 tions of matter that
can be released fromthe device and &2R®FFR P6n°%% OF solute are, without
i mtation, those conpositions sol ublgzeatef |afi dbeiirditdaline core
conpartnent as described. The sol ubi ljpg86d Vet ks NitheCr eate a wat er
activity §tadient across the wall, (2).,0f {i qure 1, resulting in
osnotically actuated fluid novenent (faﬁg?i? & ﬁgc?"hée m@?ﬁoti c punp action of
the invention. 10 EP 0 169 105 Bl sPhubildhyes8i te 'theti ve agent" as used
herein broadly includes any conmpound, or mxture thereof, that can be
delivered fromthe systemto produce a beneficial result. The agent can be
soluble in fluid that enters theotesmagsi deasd thyyngi ons afsI andosm(;t ibcal Iy
effective solute or it can have_lipgited S0l ulilify Jmnthe uid an e

m xed with an osnotically effecF*Qg] Egnﬁzﬂﬁd%‘(ﬁ%é‘e%‘nffl uid that is
delivered fromthe system 5 Tboe 3owers afymidaldydhigesticides,

her bi ci degs germ ci des, biocide i ghdes, tddedes, fungici des,

i nsecticides, antioxidants, pl aé?cgrk%mﬁhqpr&%ﬁ)ﬂ,é pl ant growt h
inhibitors, preservatives, disithétiadly loaded cQR®on agents, catal ysts,
chem cal reactants, fernentatiop,ggeRlaty/addds a WPfumerpl enents,

nut N-ents, cosnetics, drugs, vitamns, sex sterilants, fertility
inhibitorse fertility pronoters@faextegnali £1uid;e9uR} gani sm attenuators,

and ot her agents that benefit tRat +f@Vitod¥ERoNime'seL. 10 In the
specification and the acconpanyi ng cl ai the term"drug" includes any

physi ol ogi cal |y or phar nacol ogi $8® }“&c&?ﬁt‘e SRR MPBRs that produce a

| ocal i zed or systemic effect or effects in animals, which :
45

S/p ratios greater than 0.1 fall within the workings of the invention and result in lower percentages of
inftial core mass delivered under zero-order kinetics. S/p can be selected to give acceptable combined
characteristics of stability, release rate, and manufacturability.

In cases where the active agent has the desired solubility, osmotic pressure, density, stability, and
50 manufacturability characteristics, there is no critical upper limit ag to the amount that can be incorporated

into a core mass and typically will follow the core loading (size) specification 1. The lower limit ratio of

agent to excipient is dictated by the desired osmotic activity of the core composition, the desired time span
of release, and the pharmacologicial activity of the active agent. Generally the core will contain 0.01% to

90% by weight or higher, of an active agent in mixture with another solute(s). Representative of composi-
55 tions of matter that can be released from the device and can function as a solute are, without limitation,
those compositions soiuble in fiuids inside the core compartment as described. The solubilized constituents
create a water activity gradient across the wall, (2), of Figure 1, resulting in osmotically actuated fluid
movement constituting the osmotic pump action of the invention.

10
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| one® osmEic pressures fromgreater than zero, and hi gher osnotic

pressures than those set forth by way 12 EP 0 169 105 Bl of exanple in
Tabl e 2. For exanple, in the gastroi rﬁpe%ﬁ%ﬁﬁ Btact, the osmptic pressure
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TABLE 2 OS M)ig_ ng xcess of 8 atm up to 500 atm.
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500 Dextr gse- Fruct ose
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conpr essi gn techBpodyam Phospha eStmgﬁlez machine fitteggwith a 0.95
cm (3/8 inch) extra dee ave p A_; of 700 g of sug% tabl ets
were prepared as 83 5’ &pgx 5(5?1‘ rfgz es of the invent Next ,

g of Eastman cel BBBQ&Q mg@&;mbgm 0 were added to Bkt hyI ene

chl &« de (sol venh}) {} % uerﬁ(ﬁ%di | Bé éhanol (solveggt) with

hi gh spee# necha g&f’ ihr° ci

ssolutlon of ?ge pol ymer.
To this 13 EPSodian mmm mmancs. H,®f pol yet hyl ene gBycol 400
(plasticizer, liquid pore form ng additive and flux regulator). To this

sol ution was addeg—tmdropwse—fastiomrwth St Ty SeTont SO Ut Tonof

wat er andﬁrret hanol (sol vent)

The resuiting device will have a water permeability driven by a saturated solution of the active agent, or
mixtures of active agents with other osmotically active solutes, at the temperature of use, of 0.01 mi per
em? of surface area per day to 10 mi per cm? of surface area per hour.

50 EXAMPLE 1

A plurality of osmotic systems for the osmotically controlled relsase of the beneficial drug potassium
chioride were made as follows: First, 650 mg aliquots of commercially-available reagent grade potassium
chioride (active agent) were compressed to a hardness of 15Kg by standard compression techniques in a

55 Stokes tableting machine fitted with a 0.95 cm (3/8 inch) extra deep concave punch. A total of 700 g of such
tablets were prepared as osmotic core composition masses of the invention. Next. 36 g of Eastman
cellulose acetate 398-10 (polymer) were added to methylene chioride (solvent), with subsequent addition of
methanol (solvent) with high speed mechanical stirring to complete the dissolution of the polymer. To this

13



contai ning 18 g of- di ssol ved sorbitol (solid pore formng additive), to
constitute the solution utilized to formthe controlled porosity wall of

the invention. The final solution corRFfa®neai1egRt oxi mately 2% by weight, 5
polymer In a sol vent system of net hyI ene chl or| de, nethanol, and water in
t he approxrmate ratio of 15:10:1. The fluid errreabllrt of the wall

was 2.28 x %? fp‘ﬂ!@W'°"°?@¥?° Bf(P"ESH%Z &ﬂ%g‘?"ﬁrf?f’ﬁ'?ﬂ Bqdft'd%a’t?sfh'ﬁﬁgﬁ'atefbrTé
tabl ets was E‘ﬁ s'@"}?tacsef?"ﬁlsﬂll‘t‘féd’f g %"' (solvent)
whergi p the a, t
thrckness of ' 'V

rmgg Q%Lao utl |zed to form
ltlo ly °/ by

er a olv 8} %tﬁ‘lene or r{'f‘ a%g 8 er m t%l;?éq oxi wergh ra ro o
in an over a ﬂ)n rlr‘l Erfae il Jsﬂ; &Eﬁ e%? the otassrum
Finally, the H?éhﬁé‘%s"?&o é“c . fito'a r.%m'nte Fﬁm%ﬁfq #dg%eaSM f meur dleln
distill ed df@ pﬁéa SEE il & HicklesS bt 0.675" aﬁa%mﬁ@%
Applied Anal é’é’rﬂoﬁ@ ystoind & Htaiéb” Qé}ﬁélé Hinot BMb&dudiGsor

stirring. ,fhe EpRhfase phai &ﬂo‘rr&e feBdeCitdrtlthbdd Jgrngﬁérﬁstgmé ARedidufish ﬁa?erMXEnéﬂtored
(modi fied M ghaR@sRtRkalySATP! & M a 2 MEIERINQIpYIEAnalich AdHdardafsséiRien dpdaratldoroviding
conti nuous aigodrpBRMing. N8 reibasd BR1iETs BEictddaN IFighe2 BodiédPsOMEUedo RMbdifdd niiéroporous,
appr oxi mat el orghtohsded 6t pohinidE @)t wad lodhcEtdl e EUAubUat lahhiédd Ghte toh €39/&b Iper hdur RS
a refl ecti onproBnged Pbriod &k afproxmasii £Rdursa Singe the Seluté Bpassing tHirbughameOwEN] it Rds a reflection
pot assi umig htoeficieiet soistasiage@ssthan. TRy amadniche potkssiom tchiorie \WisasedDwithi zetoender Miedtits was
t he t heor et i ombibtynt &t ihe inparbizeilycantiaipated \atnburih whictswas zhicuwdtert vit) Snudtibn Etpumta2ath ot the
to be 82. 7% inftiaitk@kloddad intcethe 6 mbssaded i nto the core mass [ERR] where [err]
I's the amount released in zero-order fashion, [err] is the initial Kd

load, S is the KC solubility (343 25 g/m), and p is the density of solid
KCl \(2 g/perr]). EXAVPLEOD AX fzirml {14=pfXo3@0tic syst ensBgar d)manuf act ur ed
according to the procedure of anple A, wherein 30 the conditions were as
descyi bed except that the sorbitol content of the vvaII form ng sol utlon vvas
9 g. t assi um chI oride rel ease fromthese s tored accor

to the procefy g'ls it &slqasedrin o ayder §§“°ﬂr%‘f'§ 1"% '“f"é' ‘E%{?F‘?;tse‘a "\erﬁ(of:f‘%’b"“l( 43
| abel | ed &% W? Piige drrstr B ania KEH29E™ dont | nuous for a prol onged period at

a nean rate per hour for approximtely 5 hours. The fluid
perrreabHMy%&mmll was 1.69 x [err] sec/g. 35 EXAWPLE 3 A plurality

of osmotic syste 5S SRR glg,thy éJ‘QcS End bR &ngcﬁggim AL Rin
1, wherei o ES er}r V%&Q%s‘% Qrfak i é Qf"ﬁub vgh n was 9 g.
content o ch F?JJDeB&e% Uthés@ &rrto ¥ Mg‘p cﬂFe' %xample 1.
(el case 1o e&esssyrs ST gl Mg O ua@fa@r Figh e & oo 1

Exanpl e 1. Thgiohdeh @awR aPs Abir Breiof1 ery gek Rdhr foPadprclimaly! seers] e A8 pdABathity a1
was found tOwQﬁ,\,&QIﬁﬁkm:l'GLbﬁqus&{/ga pr ol onged peri od at a nean rate of 80 ng

per hour f(é€r approximately 7.5 hours. The fluid perneability of the wall
was 0.81 x [erawpPLesec/ g. 45 EXAVPLE 4 A plurality of osnptic systens were
manuf act ured~accordi ng to the procedures of Exanple 1. Potassium chloride
rel ease from t egaality sit asmtio/systems wisteonandfactoed] suctrdiognt the ewbédurecdf Bxgnpld 1. wheein
comef ci al Atelcomtiiofsméry tas clescrissdarcint thatihe sarbitet cantentagf pher wallformingdssiutiorhwas 3.6 g.
vari ous cendPetassivm ablorida ieleaserfipm thyse sggemswassmoniiesed pasording ity the (pyocedy ¢f Fxpmpls 1.
i ntermttent Thd teleass prpfile ixYlenigtad 10 FiprA tebelled 9e AMA-10 anphwassistngs b bavcorfirurs e @
rel ease prof proesgesfnerlngat agneap mte offima pefihpes e approgmesly &Sthoys: Bheifluid pergeatiity of
prol onged pef®da! wpstOfI X 105 icm? F9¢§- | nduced effects for osnmotic systens

‘MVP- 10, MWP-25. and MVWP-50. EXAMPLE 5 55 A plurality of osnotic syst ens

wer e mnuﬂ%cm e cor di ng to the procedure of Exarrpl e 1, wherein the

di t i bed t that
2ppl | elePZrmerr?Afa@TL:gﬁf Lﬁrnﬁrﬁ Sy w?fa %&“@@e i S°?°°§g°“ ﬁgm

t hi ck v b 2

M ciesses B o rﬁ;} ol 'c’f* ndg °%§::@-‘a“$ﬂ: A

to the procedife o mi uni @oﬁ uEﬁ&h ro 92 'wﬂh m ilukéd
conti nuous f cé Ib &Ilag S creasr ng V\A

increasing wall thicknes o ‘0 1?(vvaii tﬁlckness) .versus nean rel ease
rate is givepyhfiplgg- 5 |nd| catr ng that the osnotic rel ease of potassium
chloride igg Hﬁ—atco-rdance with the inverse proportionality:

A plurality of osmotic systems were manufactured according to the procedure of Example_ 1, wherein
the conditions were as described except that the wall forming solution was applied for sufficient duration so
as to produr:e osmotic systems with wall thicknesses of 0.016 cm, 0.029 cm, and 0.044 cm. Potassium

14



5 release * . 1 [err] rate wal | thickness 10 EXAMPLE 6 15

A plurality of osnptic systens were manufactured according to the procedure
of Exanple 1, wherein the conditions R0 469305Btcri bed. Rel ease of

pot assi um chl oride fromthese osnotic systems | nto 200 m vol unmes of

unstirred water, pH 1 2 HCl buffer, or pH 8 hat e buffer sol utions
adj ust ed wi t‘ﬁ“"g?ﬁje 'rh?st? S'E"Bﬁctféﬂ?'g%ﬁ%‘n’ﬁ?”ft?fe qeprding iogbe fiaceders |of Bxaa@iey The

conduct i onet Esgllppf‘\{ﬁ%ﬁ g‘gas %p' 4 e'&a‘ﬁ"%‘if‘ﬁ %H’P'B?qeaéerpégﬁgggg\;fjﬁ@ﬁf %% s A nﬁg‘
Contents i L pmitid s S o ' PP 210 B U RUPROE Kot |

the core corrposrtron the anobunt of KClI rel eased at each tine was
calculated with equation 2. osnotirel2ase 1l _ (.65 g) - (system )
= g KA released (Eq. 2) resrd % KCl (g:?) %Qfl e release profile is
depicted in Fig. 6 where a clear independence of release rate fromthe pH
of the extgrnal fluid is evident. EXAWPLE 7 3higkA&F%ality of osnotic
systens were manufactured according to the procedure of Exanple 1, wherein
the conditions were as described. Rel ease of potassiumchloride fromthese
osnotic systpogmpLeso 200 ml vol unes of unstirred distilled water, 1.5 nol ar
urea, 3 nolar—urea;” 5.3 nolar urea, or 7.5 nolar urea at 25 C was fol | owed
by conductsd on- RBliurdii§adt| d¥matRodystsrms Gerb RRNIEILASS dcdbRIRG) koOthé BRcddRfR! ol ERarhgldd M wherein
osnDt i C SyStAerBonditiond Overs 63 1ddstriied. | Rbleasevd [potagsivenudHiorided frénf) revdibsmotid) 6 sins Srid R00NE
t he core compasies bomstresat wawrSpH M.2CHGS bufier, ool piad phiosphbfechutie] soltans rjosted eith sodiem
depi ct ed i n dhlodds {6 betisogmdtin ovtie Alsodigast fhilewed yacanductiemeticallyl apalyzing thé potessitmrchialide
flui d reducessiduedrome8 eamslicrsattem bt dable tipoineral byrcetiigahe gell andodisspivieg twroottents in
syst'ern as2oe\disiisdoesttr.Basednm adiintiaharedyitrofj0.63 o 561n the corh gompasisien. thelamoens pifG! esleased
pressures ofateseh timgmiag gaicuakediwith egfetiondricer n were cal cul at ed usi ng
esta@e/ished t hernody- 45 nam c rel ationshi ps and experinental data as given
in Electrolyte Solutions 2nd Revised Edition, by R A Robinson and R H.
Stokes pages 29-30, 1959, publi®FBA*HS Butterworth and Co. Ltd., London;
Aust . #hem, Vol. RD65Spapes 28gstéi0p; =agdkGl Peieas@dem(E8ec2) Vol . 60,
pages 3061- 3070. The net osnotic %)é éﬁgre difference that exists across the
will of the osnotic system was ch aled with Equation 3. 50 [err] net =
[err] saturated - [err] urea KCl (g9) (Eg. 3) KA in [err]
inferr] 55 A plot of potassiumchloride release rate versus [err] net is
given 1n gTheq'el dle! pHrH»SE rd%r&%& P%ﬁé’%ﬂﬁ{aﬁ%‘&@m%ﬁ%ﬁc& %mﬁ%ﬁéet rafenfrogr? hg%ﬁeof the .
rate on the Qs fH*d fetence across barrier pernea
bot h an ext er na urd and core comnposition. EP 0 169 105 Bl EXAMPLE 8 A
plurality ofgpaREirC systens for the osnotically-controlled rel ease of the
benefi ci al drog—sodi um i ndonet hacin tri hydrate were nmade as -foll ows: First,
3 g sodi um i NdAPRKLRGCAH bsinbtichysterdd Rerdbiafuiittreiacobrbiiig B thé placaliufOdt lExirtdie it Nwharein
Cormrer cial Mhékontikidrs vepd asldadstribed. cReiedselof pGtassiumOchitkite i thesdclimoticl sidtelmg into 200 mi
hed and oS srMstired Aistiled ivatstl 3.5 tholdf Gred, 3ol Xites,25.3elar uPaanarasomtarhientat 28] C
d| e nder 3 wasrdliowsdeisseonduction-reeticaty analy ngcthe pdtassium rchistretresidue fromt hasmotir systems at
conposi ti @n ewls tires intefrvat by cutiingahe wallrand 3BsdBingtthe care coreposition goeteats imdisified waterethe

The sol ut i orrelaaseiprafitesl aeaiepictedin figs 7oreterinsrdagion 1o uss icenceniatian inthe eptempidliddeduced
accor di ng t dhe teisase rate of the potassium chioride from the osmotic system as evidenced by the diminishing slopes

of the fines.
The osmotic pressures of the various fluids of concem were calculated using established thermody-
45 namic refationships and experimental data as given in Electrolyte Solutions 2nd Revised Edition, by R. A.
Robinson and R. H. Stokes, pages 29-30, 1959, published by Butterworth and Co. Lid., London; Aust. J.
Chem Vol. 20, pages 2087-2100; and J. Amer. Chem. Soc., Vol. 60, pages 3061-3070. The net osmotic
pressure difference that exists across the will of the osmofic system was calculated with Equation 3.

50

T net = T saturated - Turea (Eq. 3}
KCl in HZO in HZO

55 _ )
A plot of potassium chioride release rate versus = net is given in Fig. 8 to illustrate the dependence of core
composition release rate on the osmotic pressure difference across a wall barrier permeabie to both an
external fiuid and core composition.
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procedur e sof Exanple 1, wherein the conditions were as described, except
that the sorbitol content of the 10 wall formng solution was 9 g. Next,
30 core conposition nasses were ni xeBPWi 68 10881g of pot assi um chl ori de

pl acebo tabl ets-In a coomercial Uni-d att fluidized bed machi ne, wherein

t he ‘wal | rg%&gffl ution was applied to the core nmasses until a thickness
of 95 [err] ai ned. The finished osnotic systems were dried in an

ovento 50 Cto |I|taterem)val of resda ts. erees
sodi ym, i ndorret i plig esggte §|1ﬂ5ft ’8 N{Eﬂ '?]‘?'B%F?d@'}m
pH 6.5, 15 ":H g mﬁize ?ﬁjﬂtso 1'5,:? al EoPtfs wer|e m glvﬁeé\i]elgs:gl

S

wavel engt eggtg AN

comer ci al m ) s
slt?oq srs& ﬁ gor S6S were
conduct ed tm crtt]red’m'lgv% iﬁﬂn rlﬁﬁ?ﬁé 6 ’lp Bnidile vpdﬂ ep?ep'a@ ecor ing to the
conmer ci a old 4 %Jsreﬁ: tﬁé‘é’&&a n§ ward ‘a écﬂ RIS Ahell e sdiBffol EmidnPSHhe
profile '13 %p'fd?ﬁ\ﬁ shiltioh Iwds 9%. "WRRY, 90 the cBMpUsiian RBdsed Wore Hhixdd WA MRD b A& fatabsiim
free acid f eﬁmdéqﬁaeao%qyouef@:h%%mrnbm Ui GRR Wi zddSoeR InREAIRL whetbI the Gaf® RPing \Sbiution
continuous /a8l agpiéd 08 o madsedWintl A AickNEES I 986 Wid 2Bdined. TRARisKedloBmE spderks were
ng/ hr.  EXAVRk§a il afoveh & $0° Cley fa@iftatd Seidldi of réyidiaesdRertdr t he

osnot i cal | y- COmHelrabds6 &t soRumasBmethadin YonDREsR foshéti| sy slerhelin®d @7MIPhdphate buffer, pH 6.6,
i ndoret hagi nvaé FriokykEdadyeulviRioiet ightigbs6rbtioh Gheagvdirentsiak & twavelongth 0 A20Uth in standard 1 cm
i ndomret haci ipathiehdity iiait: @eliscls ardomeercial ddubla Dedm GeckarabiAbrlV speceopbaomaterCReldase was
Mni-MI| feondicted BE7EC with Go0\Mpmastiiriogl proddedeby eaddiediiv a dorarmérgialviepligk @dalptical standard
conpr essed idissqlution aprdatue. The ddlense (rBfliQisidagi¢tyd e Xigr & whime the cawiientemgseds indernetiacid iine
under 3 t ondrepracid Sermereloased versys /time Imtpurgiis plottagy Ehesrejegsel wasneontinoysgand uniform for a
conpesi t i Bn praipngedspeged atjgensam et BHHMIBO Such core nasses were nmanufact ured.
The wal | form ng solution was prepared according to the procedure of

Exanpl e 8, \Eﬁ@}_@g% the conditions ar e as descri bed except t hat t he

e on a Carver

sor b0l contentf of‘xéqk}g)s%/\?gésl ﬁi%?ﬁon t?a(l)lg @'f’dﬂ?’g °6|”\ 13' sodium
conposi ti on nad 5 r

talrarlpets i A 3 ?}1"' ergy ay 93{13% % %\ gﬁ@r e pith
form ng sol 131

rﬁ{f! o -' quats Wﬁ i ) re and

% g: : % }[Ng.s £ Z‘L iv‘h %@rauhgﬁpgfss ﬂ} nﬁ?f%%?ﬁﬁb Wﬁgposn/lg% ma%fga %.ﬂ tl (E é ns 832 ) ore
f o 0 pr erein

o Q&t nP o'rlHQ ! Hg} Ev@s P&‘ l@fd

sodi um i ngong ﬁ&bdﬂer% &s\?@as
commercual

pH 7.4, nmadeylgQ tibn n g #

moni tored by édkit A EHead maitie, & ﬁ%'&ﬁfd?iﬁ E&l&ﬂﬁ%&a&ﬁie@tow r&REdsbs Ghtit a
320 nm i n Stypasadsdr 130G RalRLRIITHS fMiRddlEmSHR! sy siorhd wele BT ECivah aBoCE lmac.ma:e
DU-7 spect r qphsvaieBial sdReh€ase was conduct ed at [err] with 100 rpm
stirring frovi thacelbase pASHAIuRSIndomethadidifgie thesesmétit[Bystérfls Md0.07M ghasphats HETRY, YHI 70K
apparat us. Toe lidbSWREE WP bROd With additdedpisedivadl chittidbivais nidiitetéll By enravidiéy dightUmbsandtion
sodi um i ndormedaburerentst ati & yaveivhgth fof 3208 8@ Cin \standeind 1 tanpathiengtto quastz icelisph Gt ¢aprthercial
The, r el ease BseisnanDU-7 spextraphatotiste iRbledsen Was rcoadupted k0 87) & withe 1 90ogmastitring rpeeided by
rat &~of 20. Teddysiin acémmerdaliAppied doaptichiatsssiution hipsoiuat The rE368d/Biofils I(HeniBtea\in Fig. 10
pl urali tyfwofwhesrm ings of podiumrinddmethacin ghpdsate rslegeed| versusciimer ip houselis pisttedh ke rgbasernas
benefi ci al uqup g [waiferm forpt ipreionged) peried at armgen fate ploPQ-HNeMr pi pagium igdomegacin
cycl obenzapr‘!‘"ﬂ( ralgCl were mixed with 60 g [err]-D-glucose and 17.5 g
distilled water to forma nmass that was forced through a No. 12 screen and
dried in vacAMELE(® (] for 24 hours to constitute granul es for di rect

conpressi n. Aliguots cont a| in c ob er Ine H
di vi dual Iy weiP Fgg W% ity e cycloben-
tabl et | ng d%"'ﬁ‘ﬁ%ﬂ%f’& < g'gdg SR {%:@g i S nit% Z'a"""

| nvent i on. affﬁ"@ th en. and at
pr epar ed aci7 T 1 c'f"ﬁ' t Pr u'egf ?r % agﬁ ‘ch gck'

were as des f we‘ ss

of potassiu % aﬁx |e . lﬂ% re. Se'gv:::

bed machi ne, g bl 9§Q|’d b@@v%ﬁ‘ ) eea%soéﬁ
d

masses unti '.na cb hﬁ%ﬂﬁﬁﬁeﬂﬁ i 8 'nfaBSine!\@fferdit {he Waf rmi {eum #&S#ppiith to the core
cycl obenzgprhfigashindil altfidieds/ eﬁgnq&mgtwagamaems into distilled water was
noni tored by Ulkd @ikhda! of bydidbBEhprit® HOT i RBseTRAMEHY SHBBMS MntcPdistifled \Rité? [Was BokitoRRl by
290 .nmin stardigldight SEbBinthBGérentiUa lal WavélétiginSof 280 AmGe BiaRdafd fllemBRAIAGRA quartz
DU- 7U spect rQmiatadddiivércial BEdaRas DU-KD SpscOBRUOhash. Réleatd was dankilictstiOfl 3v horwilt5100 rpm
EP.0 169 105 Bl stirring provided by paddles in a conmercial Applied

Anal ytical standard dissol ution apparatus.,,_ The rel ease profile is depicted
in Fig. 11 where the ngs of cycl obenzapri A HC rel eased was continuous and
uni form

tons



for a proitonged period at a mean rate of ‘6.9 ngy/hr. The total anount

rel eased in a zero-order fashion was rQXi ly 18 ng which agrees well
with the theoretically anticipated aﬂgﬁﬁﬁgﬁéggéson the solubility and 5
density of the .mjor osnobtic agent in the core conposition as cal cul ated
from Equat i Ofjiflg prékibéd 53588les in a.commercial Applied AnSipilcHBkdnlidry dis&futiczr%:par us. The reledse
zero-order Zydlg is YOPHEERRIFIP S TWhérk thedBR Yt cyclobenzaprine HC! released wa tim%):s E&ﬁbﬁf&ﬂ
density of bi@poRhded pdisli QAHheal SO 600 mGBSite thidl dribuft rO¥RIPING AHoHrabP GasMiBrEwas
the K@j or OSdpprokifmate}aBimgMHIcA agreéskerWith tHe XhebRidaMNtidiVatddttiont Bhsel of the lsBiadiiity and
cal cul at eg tdensity.cPthethajoy esnidtikesyemn the Corbicdmpositiceas @aiclidledZiinDEqREAM: f ashi on.

20 EXAMPLE11 A plurality of osnotic systens for the osnotically controlled

rel ease of the beneficial drug cycloben- zaprine HCI were nmade according to

t he procedure of e wherein t i14,00F were as descri bed
except that the c??@ﬁes%%egd contain Zg%gggg%fz%bggzapri ne HCl and the wall
applied te a finaliketookrdss »fl 260d¢pinant Tpemobicsagent  (Eq. 4)

cycl obenzapri ne H t hese osnoti En 0. 07M phosphat e
buffers, pH 5 andqpﬁ-%mnd HOl buffe?d%e{HiéﬁegZ%?rr%ﬁletor ed by ultraviol et
light absorption neasurenments at a wav@Pki@t#oBinddB nmin standard 1 cm
pathlength quartz cells in a comrerci ageckavagéh 7U spectrophot onet er.

Rel ease w#s conducted at 37 Cwith 100 rpmstirring provi ded by paddles in
a comercial Applied 30 Anal ytical dissolution apparatus. The rel ease
profiles ard" §isranes QFFPSFP"Q%/ the maigresmatic-aaentyriB 3 sty fo depsity ritio Q538 ) galculates
uni f or m and ¥ MAF¥tiebengardye HG, rqleased inzerdsxder f450iohy hr ol onged period with -
zer 0- order r&A 1;<i netics observed for delivery of 15.5 ngs which is the
t heoreti cHl | e+pated val ue based on the solubility and density of the

Maj or O0SMRgen, Adh DGEASE-osrhkk s fof 1 Dot Sdnttied leé?)e Hhhe’ben %g)dgg et
1. 80, mg/ hr, o4k & reﬂa@ag‘g :z:;%n }‘hj?go%é Cﬁ’ E&fv‘éls - whereinﬁ‘gﬁ:g 3 é@ﬂenﬁ
HO haS a pKG Ghed ¢ ho 859 igob i 28 o yRBech e A6 o'l dslibc o
sol ubi ity afcdnb& & d P eases. nalysis o urd wthin the core o

OSMDLi C SYSt eMngd Rfdhsedr&YcibdartapindtHa? Foithdds Bsrhdle sfstin® iHB .07 phbdpRaid BIMRrsABH 5
the pH in thaqpKiaesdiakc blask Br 1V3S mohidted BY GiraGd 1§ abddR i thed@emeHtLa AWavdidhg
di ssol ved stgrt2go WhtiklktandaRiC1 6@ iplithlehdi Bifartz ¢4M8 irPD SRANRSlal IBREEAR IDU-AU dpdct@bhotometer.
cycl obenzapradiasdiwhs c6HdOASE att 97 "X wili NG0l rphnl stirnfhg Prbvide@ B9 SHaBdiéshimta tdremercial Applied
I Ntrinsi CasSndRtidal diysoRfionCapphrati€ ITha Péléase piofiled B depiciad theElg. 12 WwHak &siabgakapsne HCI
gi ven and 4Qelbdse waeluaitsre ahdicentingusl et #irpH'ae@dmiped fog iayadidnged) perbol avitls @broroider felgase
behavi or of Kireticsgibsarvee dorciolivey o 18.5 ings whieh i< the theorkti¢AllyRinticighibd Aaipd tased ont the solubility
osnoti ¢ systandswlefsity ot the mafomosrmagen, IglucasenTheahdae deleasé extescat pH 1 bid ShaiadH & werde 1.80
drug pot assingfrds14 rogihroariddeBSweghe respattivelys f ol | ows: First, 0.78 g aliquots of
pot assi umschl ofyaibengeprine ¢iSirhascpitacht aleoubS.h andiwayitsbecnticliBiteddo have atredygtipndn solubility
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(a) 0.1 te 50 % by weight, solid additive, based on the total weight of
(i) and (ii), and/or EP 0 169 105 Bl (b) 0.1 to 40 % by weight, liquid
additive based on the total weight oFP@169:108RB% i), not to exceed a total
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further corrpri5| |vestoth lal form qg ?f)
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is used. 8. glhendsdmlid amwmnam4 %aamséu wiil i 26 td 508 QinGriBkdni 8B whipord|aRCiebiben
fromthe groupoe@inamuesL.MGh @mdi®! | Ul 0ose esters, acylated pol ysacchari des,

pol yur et hane, polyners of acrylic and nethacryllc acid and esters 20
thereof, pole (Thy dskr@ticESINPIof SlaimPDIQWhbheiitadast (ROBChgIOF dtive R@nttafausenf .
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phar maceut i cjue TR dsmmtid pumpcha SlainLB) weerein kOBaset mittogram of aeiné agdhtlis bdedsat i on,
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un agent p ha8. miltebsowiic)ouewpeof (Claine 1 i Whereinrsaid| rojymer ip aelectqdEiomuthee grpierr eohsisting of| caliioge
dans r' eau, r~gstbratacyiated delysadibarides, pplywethenee pplemerh abacniic agdisetheanylicl @gid ded estg8
x 10-18 &206, 96 trreplpaivi(odivgesteys. @plvasatals ged mixtsres fieregle r df | exl on de npins de
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|rrpermjable'7$" %‘%‘Pm6 et 30 (||) de01&60 % en poi ds par
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parties d' adgl tpohse uefstnaﬂt%vsﬁdmaﬁteul%awpsroeeﬁé%wpemt pour 100

parties des conppg 96‘§$a b o & polds iddaddift lsolidb) paflRpgdrtdu HBlaPRlal ded Sorfbosdhtsay i () obiou
tensi oact psf pour (81§ opar4ol % en @6ids IO Sl Par rhppoft tau pEbitly totafidesompuBar®s @yt (i de
sel on Ia revendi fgdn 20¢b qle id fopoRitropontidrale totdn eaddiinordgemenbe sojtpad supérisudaBoSEeur
de 1 A1 45 000 pm et dans lequel de 5 h 95 % des pores de paroi

resul tants ot Pampelcgmdtiqueesatbe 19 r@¥Orilicatich00 qompredant Boopte coemst adgitits daos ermatériau
rev%ﬁdl cation dermamfrpatop@iel | e | a paroi a une epai sseur de 20 & 500 pm et

dans laqu#d | e | e€)plored 8o {'adsiiifs piastifiantent régulateury) dGepulement SPofiy ! 00s partiey, des
Ponpe osnoti que swmrorantsd) etdletdi cation 1, dans; |aquelie on |l ol e au

Toi hs 0,08 pg o Een0 24Eptes dun %Wﬁ%‘s@mq“m@%@?ﬂ?s%“%%’@%%@tion s

dans | aquel L‘g %Seg{rp%m%lﬂgueasg@r‘ml ns ’H’t 5 a%f]}'ﬂﬁ?m seurqéjet 31
solon | a reven

cel | ul osi Cers 0P am. E%da"s 1°qb"l5f’gdggé A qsd:gtgs g2 el s“'f tsp‘B‘f gﬂﬁ%&ﬁﬁg%oﬁ 3100 pm.
pol ynbres d' aci des acr t _meth e e l.eurs s‘ St 25%5500 m ek
pol y(ortho e¥t é’l"g' © 03 f’ ?f‘é gl l@@ﬁﬁa%saur #T
Pat ent ansprtch équel G fes p°r°§%° parot ont un d' % CLHI&% il i1 i1 o f SPO
169 105B1 s0 6. Pompe osmotique selon la revendication 1, dans laquelle on emploie au moins 0,05 xg d'agent actif.

7. Pompe osmotique selon la revendication 8, dans laquelle on emploie au moins 1 xg d'agent actif.

8. Pompe osmotique selon ia revendication 1, le polymére étant choisi parmi les esters cellulosiques, les
56 polysaccharides acylés, le polyuréthanne, les polyméres d'acides acrylique ot méthacrylique et de
leurs esters, les poly{ortho esters), les polyacétals et les mélanges de ceux-ci.
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1. Gsnoti$che Punpe fRr die kontroilierte Frei set zung sines

phar mazeuti schen Wrkstoffs an sine U bun I n der er verwandt werden
sol |, wobel die Punmpe imwesentli cheﬁn&ﬁss@% (A) einem Kern, der
weni gst ens el nen phar makol ogi schen Wrkstoff unfaBt, ungeben von s

(B) einer geschwi ndi gkel t sbesfi nmenden wasserunl 8slichen Wand mt ei ner

Fl ui dper mealy ' énséﬁ%rbuﬁ\pgﬁ:réfe%mﬂoﬁe.@ Frei Opha agénaw n&%% HdUmge-
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far Wsser per e f.a?n e only oiY gmma, AP BB 5OV ©
(i) 0,1 pis Wner ﬁaséﬂﬁ%@&@ﬁsb@% BEMhdn Ward mit b&\er%p@hﬂe‘ahﬂiﬁt von
weni gst enS ei neSs 66« A8%1s T 6,98 x 10 cHAY edad \drer KbnsHRSHsRdeRizibREh von weniger als 0.8,
pH unenpft ndl i ch%egtgmgﬁgal | denden Additlvs, besteht. 2. Osnotische Punps
nach Anspruch 1, Wpsihé maWa&ef@ahéabéermcmmab IQ¥156t8 )mddideablérs PdifIndoeawie %0
festes Additiv, bepagens atiGed2s, Kasgniagraiss Gatanigewicht) anUN@nd (i), Jwehigslérd Chittes iSder
(b) 0,1 bigs 40 Gewandén A Gisp@Rferiédelgh-tnerhplirdidche pddenbiidenden Additivs,

Gesant gew cht sprissemt antei | an porenbi |l dendem Addltiv von 60 % ni cht
Qobersteigen darf, unfalt. 3. Osnotische Punpe nach Anspruch 1, wel che
weiterhin aizs esidmtbcheePumusma&h anspauahl 1,(vsyin Basl pdeenicligdende Additiv20 Material (C)
0 bis 50 Teil e viero{bij 5uGew.% fejtenmddRiv.amragbn aif dascBesamigevdabhar-l) wid i edideren
Addi ti venrssowi e bD).1 Bis 4D Sewi.cre Tidgsiges AdditiviBe eifien Besahigpwichisbrazenitanteljan @arenbildendem
ober f I i chenakt i vAdditiadeti §0i % sicifriiberbteigensdariOsnot i sche Punp. nach Anspruch 1,
worn di e wassesm#@abt] sl i che Wand | bis 1 000 amdick ist und 25 worl n 5
bis 95 % der resultierenden Wandporen ei nen Durchnesser zw s

100, m auf weids e RsmalischesPiAee stepte AFS@FPﬁ% 1n&’éﬁ“%ﬂ§i9fhi§'cﬂs Additiyg um ?j? é(”i\%ﬁr@) E'U”Eﬂeg

500 \prn di ¥k Isf"a‘iﬁ'f'ﬂﬂb's nd or en el nen feI?atrj?rmc theu {‘Ed 001 und 25
prm auf wei sen. %Eﬂ ?I‘B"s %ns
0, 05, ng erstof‘P’Q/B'F ﬂP%ngﬂ'e pund ASYs AT ﬁ’uch 6,

LL

Wor i h—heni 95t e § %‘hé% r%gggx] pruc\{\e{ nA %%ﬁ ruXISJh%rW E\M big 1 090 nm8d'°k ist und
0

Csnot | sche Fu e
h 0,001 und 100 xm
Cel | ul oseBst er I er te(rjlerllsoﬁ ygréatccf“nara‘r yurrcetﬁh ‘&!ocl%yrreren von ."

Acryl - und Met acryl sguren sowi e Estem davon Orthoester-PoI yIer en,

Pol yacet al ery, UBghMsSHe!BaRgS Rack AR ISR BRARHRA 5 HRBS I SEEUSRY bievidndpdih dhen
50 55 21 Durchmesser zwischen 0,001 und 25 am aufweisen.
30
‘6. Osmotische Pumpe nach Anspruch 1, worin wenigstens 0,05 ng Wirkstoff verwandt werden.

7. Osmotische Pumpe nach Anspruch 6, worin wenigstens 1 Mikrogramm aktiver Wirkstoff verwandt wird.

- 36 8. Osmotische Pumpe nach Anspruch 1, worin das Polymer aus der aus Celluloseestern, acylierten
Polysacchariden, Polyurethan, Polymeren von Acryl- und Methacrylsduren sowie Estern davon,
Orthoester-Polymeren, Polyacetalen und Mischungen davon bestehenden Gruppe ausgewdhit ist.
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