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OF I NVENTI ON The present invention is directed to
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menbranes in osnotic coatings for controlled rel ease
of an active substance. BACKGROUND COF THE | NVENTI ON
Asymretri ¢ nenbranes have beetr di scl osed in Her bi g, et
al., J. Controlled Rel ease, 35, 1995, 127-136, and US
Patents 5612059 and 5698220 as coatings in osnotic
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Handboo tion and Characterization
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reacti ve byproducts, crystallize or mgrate fromthe
coati ng upon storage. SUMVARY OF THE | NVENTI ON The
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conprises (a) a core containing at |east one
pharmaceutically active ingredient and (b) at |east

one asynmmetric menbrane t echnol o coati ng wherein said
coating conprises: a. one or nore substantially

wat er -i nsol ubl e polyners, and b. one or nore solid,

wat er - sol ubl e polyneric materials that do not contain
araetmfiosning matedals frs AMIesyeigmel whereinfios PRIE-REMG enairistst doynot generate
t hagttiddBypkoddetd KHpswlive af higfateTioR 1AE Boalihg dta/stdpdg8H for 12
weeks. The present invention also provides such a

dosage form wherein the dosage formdelivers drug

primarily by osnotic pressure. In particular

enbodi nents, the preSSMMARWRNMTHBINVENNONes a dosage

form wherein the pharmaceutically active ingredient is

\é? ' ﬁglx 3 d@@éesg?ti%f%t,i% ptggvifjgég B‘Sﬁ%@g rgl)w%[cé r%brgpr:ll's'eg (a% a%%r'ect):gntaining
p led leasios e pharatetauticed egiiva nbrediset| and (1 et leadt ondagymmetric membrane
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present | BMERILONoEOM G A5 AaRREL YABE: HAYLIG: AoYRlaPkne

average nmo Par " wel
dal t ons. Fﬁqfqgﬁéf%F%ﬁ%Rérﬁ%daW?é‘fﬂ s, the solid,

wat er - Smetﬂ?és%npﬁ{/éhﬂ&f BiSo BRViBEd gjchla%d&sab@cdnﬂd/vrferénmhu&sage form

TG TSt B gteie. B GuitoRaRebadug prtp menton
S quiovites al dpsagstferm wheagic he ppaimpaeutivdigtaetve imgédiant fsarenicline (5,8,14-
a'tﬁé%la%'tréTy@Bﬁo%el' 1 d“"] rﬁ%d'ébaci’(H A3, ﬁ"@%gﬂxt%{é‘} S or t € pharmaceutically

wat er - so e cellulose derivat'i ves n%J

hyRSPIaPET Y et ul bise Wai?w?%%PB'W?rn% Hfﬁfdc@ | Roesgnt invention
anderbrgbly @xyetidey Ia:eﬂlldno&q)s@:vativa,. et mefarabiybcedlulosnbeetaté. hdhe solid,
S . vSak

qu'!ééé% S?DME?BV% cg?}tgvna\}v Qé;la%ggrﬁgé: n? !'ngﬁrltlglp @tﬁgﬁgges %golymer having
AG0 WA Sverage @é‘ﬁ?%rnw‘%iﬁﬂ’ﬁé%ew@%o?@p%@fﬁ‘@s5o 409edaligng.g, In preferable
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Ry anu b e o MO8t 2 (RN s, e soie
Movaterpsplebler @thimeric triaterigiugare vissositg fomiat Bb w:w agusens aolumon of less than

e HPRNT & cehtBR oL @rﬁbddm{suma%olfbol/vﬁgﬁgoluﬁ’e B@M\WH iddR&terial has a
acetate and said solid, water-s

netfsEP§ity foriasd % Yty BWBH'%TRH“%P‘T 'E?So‘%‘ 3qodﬁ%%¥t % cﬁher embodiments, the
prselic; vaRel s gomaicmatbitehabesagenifiempebtutd@eater than 55°C.
gg\é:g: Iabne oggc_ite ormho%/ t%cra%Pésgrlltllr?%htlo%ama?ymegaga h[aln%ﬁt‘pa%culate In
aceitgie einpediets e, copetyfittee nr%enh/\meefm qqgfglnaBISég%o Myfemfeferably the
i Sslugﬁ" id Haﬁﬁ@{ aﬁ%%ﬁélﬁ eﬁiBleﬁ‘uE\ﬁs s Wé’tler-ﬂﬁfhﬂﬂe' Mnﬁ@'n@cellulose acetate
pO C erl a r oxy ul 0S

Zotioraid Sabhrt e orhR . PR SRR S Ry fuiose. i certai
f arefemey ambodiews,| the- dedegadendof dige ifvenionwoaentains varenicline, or a
C hgrn&‘egﬂit@él@' daleplbld £AMer@R &s RASHIRAERLIGR) dtv@mbient, while the

water insoluble polymer is cellulose acetate and the solid, water-soluble polymeric material is
hydroxypropylcellulose.



coated with an asynmetric nmenbrane conprising: a. one
or nore substantially water-insoluble polyners, and b.

wo@p@70225m0r e sol i d, water-sol uble polyneric nmePE&r/iBd067/001114
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that do not contain ampbunts of hydrogen peroxide or

formal dehyde greater than about 0.01 %®6w w after

storage at 40C/ 75%H for 12 week$. The process of the
present invention enconpasses the process wherein the
coating is applied froma m xture of acetone and water
using a pan coatin The process of the present

i nvent iTop PSS IBYRRES BigersPreviesp BEeY RN&IBING & Rentrolled-release

a%l?ﬂf%@tfbﬁrrpwﬁ&ﬁh reﬂB&e Q:@rﬁfﬁﬁuhé RS |26l bridl greemarelialeaand ingredient is

drocﬁcrghaép cel | ul osg i ch ISSh coated froma m xture
PR R sfasBat . S ant s 4. vy

and nmore pr ehepabdrg sistapkialin walsoinsolhis palyragyel aaBout

4.5:1, pViV, oHEbiYHord sBRNwASdRble poymBAd ﬁwbt@ﬁél@fhat dot contain

process of th resent L n enco oo
pr oces SMRHH? 8ﬁer|¥8rt°ﬁ@‘ REE e&éﬁﬂ?%ﬂ%&’d%g %‘f"n %beOUF%W Rt ww after
phar maeewde@atdg/rareeptrait weckal t t her eof Finally, the

p rTﬁg ?r%gess%\/ﬂa‘ugh daggnt Wngi'alq gﬁcio% %&teg g'g \ﬁ%cﬁ%ﬁ \ﬁ}?ér{pr? Bk ct)Qtrng is applied

pérpfmu @ Tiire fog zogiare pig WHPKITY 8 S8 LORHA- 1 ﬁépwess of the present

CQWQrﬁtloﬁl déh ERRMPELEeRitsd prkcbRNwiRdreifNRe tadirh@btricl adnbrae émprises
m CO

recntalnl areni.cline,
oBoS P SO a5, FRL ) D BB gostone
agptenbetivieen almmbrgahenct%mpmwomﬁewglycb@mean ﬁbwj 3. 5 1 and about
CQ'EJ.‘I“'\P@GU%GE o) a&a@erhydr%ymmyh&eb}déé@sa tl'@EB—v%lsérE@nventlon
DESCRI PTI NVENT! tion I
ASJTREFTE FAPSTe G (e DT R BRARE e Q0 & FRGCeutealy

t laecepbiersait ins@olibl e conponent of the asyrmetrl c

menbr apg, foakhkng,RERT RIERNEY dlrbadsS of HRE bf Qfatment for nicotine
cel lul ose derivatives. In particular, these

d SPRPEPTEY e 0UGHEN aosb WHISIT Y G &oRSylar o H?Fd Ne3TpRAIng, cossation therapy,
n&ﬁi’ﬁﬂ)r’jélrfghﬁerﬁmﬁmstradd)n ofinfe ttabiled Cddily @ tee tissaphdodi comprising a core
a%XthalglFI? %Qreﬁ%ﬂ%' § dﬁ?\fam]i%?utfcgl fé)cl\#]ptgﬁé lgglp tr%tré%?sarﬁn% asymmetric

erein the
grrrtﬁmrqﬁ\&éec@n@oqydmﬁmrcorzé%w'a%PP"alp%%cetatm@ddwqom%%'Ce”ulose
esters can also be m xed esters, such as cell ul ose

acet ate butyr ate o L%D%E%&HQ'FIORI IJH—H? rs. The

sane vari ati ons | ose

and i nclt'sglﬁjf QQ cﬁfthecgé hHJe@@%&ﬁgrQﬁescd%ﬂl‘}igsC&ltﬁéJbr%§§1t invention,
er cel |

et hers. ose derivatives which can be q
i We,w?rﬁ@sog@iﬁrﬁggtpprpe@t AR ASYRERetrics m?rﬂlérarﬂﬁ. erating preferentxa ly is formed
i memrkiltseidemlatce. Gepdriitias eheae tervbtves ackbakeialvyel esters and ethers,

di nﬁélp ¥he n‘i"oenI ! lﬂili %ﬁg trlﬁ%ﬁl&‘%t&]s %gre?\ctﬁé ?éa/S%rSE&é(Jnsﬁ@roPmmB ﬁzur carbon

ose acé acet ate net
catownmdéowgreqﬂwu ptbg@ G calfuase gl hatakyl ewrp fippsee 10 four carbon

ageht qhd'c@lﬁtd%éﬁbt@r@&é@él@é Be mixel kstbRssucace calulse bibstdte butyrate, or
galrtf O%gcgfeceltjj osgt legsf’ ﬁTF’fleCse tal 9arlatlg%tcgﬁrq nf?lfamcde%aetthe’rs {)f cellulose and

onate, cel 0Se ace
c liicide Aleadsaaf selluiase Ieﬁtbreged a@lelp@ﬁ ethers h Pthep relilgseederivatives which can

C%E |u§é@ﬁ¢n%ﬁ1§:a§§/rﬁm&ﬁ$ RP¥hbeHed snad @res&@‘nbéﬂti@ﬁ fcRe&tAlRse nitrate,
ul os acet at

aredvee “Varhil GOty AUl artae byl Grbgeste. coluiose ool

apathalbiet calintesd ademmemeﬂ:yjldatblamab oafitiheec aceledet egciaatd, cellulose acetate

hygrd %@&Fﬁo%?é(’cgtjg‘st hydiggdd ul é’c%%teacegtﬁ{zle Hfchaat e. ceﬁtllose acetate

partic referred water-i1nso | e conponent
b SIS eareliions cPeia) Sy CIBRIS, cEliiose aceiate chloroacetate,

cellulose acetate ethyl oxalate, cellulose acetate methyl sulfonate, cellulose acetate butyl

sulfonate, cellulose acetate p-toulene sulfonate, cellulose cyanoacetates, cellulose acetate



cel lul ose acetates include those having an acetyl
content of about 40% and a hydroxyl content of about

w2123 ther materials al so can be used i n t hePCT/IB2007/001114
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fabrication of asymetric nenbrane technol ogy

coatings, provided such materials are substantially

wat er-insoluble, filmfornming and*safe to use in

pharmaceuti cal applications. The water-sol ubl e

polynerlc component of the present invention conprises
yneric materials that do not form hydr

petf"iﬁﬁll'ta@ 6‘?”“'96?%“6%‘?*&% areﬁbsvﬁretvarpavg@eﬂﬁwﬁe"mlzsmeqe%e ghccinate. A

40;531rt¥;5!%ly Brlefimiol SvattrHis6lulily/ cornponaiit uer&alwroee @t&aieerPattidalarly preferred

eHlEl s% ch?/‘%e‘”’ i l& 0910 a%v?’n gn aget | éoﬂ{eht Bip o'ut I48%t rdn’g hydroxyl
bl Tl heé of yire

e r so
rrmoéiemaqﬁ Fypef %ﬁ%nt@f@flr@ﬂtﬁﬁl&é‘ %sw\mnetre l@‘@ﬁ ufb ﬁhel fﬁV'Céfﬁon Of aSymmet”C

grrﬂéﬂhlﬁ"éné té@ﬁhoﬁbg§ cUBt‘fn@irr priied 68 fnet@ilsYare BUBAARENY WABr-insoluble,
form ng f wprgf erlabl'ic %r eater than 5

rTg lﬂq@ of'f LBSI'WP@ LeWLESPPLBIS e naterial has

a nel t 'ﬂ% \%ters&iu%%nﬁdr}gnetr]? 'EBBE&%H{ &t Ff\gg)\fgseﬁp Plver]tlon cgmprlses solid,

t enper at ure
mefobmege Batesalf thahfio gottf@wﬁwr&em réerem fegmmgidehyqp ugon storage for 12

p[)\ﬁ‘efe% emoehb% relétb/@\h@miélﬁﬁﬁm ?ﬂé"mM@re%f‘ﬂw@rﬁ QHSHult @loh% wiw (100 parts
aboy SO jin ints can
G T AT < T TS Soity SO ot o Sl PROTSRS afelgrggluble matera

orprefereetiatipbasvaevgier-ohuniitye! greatsuthad0.6 sighyl; didré peerablyagreater than 2
S%&M%df‘sﬁl %He'b?éférxbuf BRGer 138 5hhfyrnown in the art.
The” pol yner can be eit'her a honopol yner or a

COpOl y MBfe. soﬁN%Blyrﬁé}llcymérSsoﬁJ@Té l’ﬁﬁem%blg al mé]ﬁHgy&Eé’oﬁemrﬁU temperature
be .derivatives E ira t| ﬂ% S QF be entire
fe yg

sy T tel'iw)ee“?ﬁf)rfaec QSR rfaérl al's sl%rqsolr softening
priefperentel gdovy 3AIG hnceelcpte@nerttvallyplaem@mmm gndatrostnprefacentially, above

ai éé) (5 n I(/Ilel lr'iH gﬂ%@})%ngy%nté Q¥ %OH&%rJi%da!/'L YK{ %Qﬂé %gneltmg point

(as di scusse referre ecu
r sAvgarafupror elRingivelgcAn be meweddﬁmeelfieweh@ﬁeanémaéﬁlmw (DSC), as
200 Qnand inShe PO did b@y}ﬁer(détﬁlt@hélthah/ er@%b@lyrﬁ’érecfreé c&Sblymer. Such

|
go rrers Suh%rPS&‘”e %20% y\é@%ﬁ o (35,8 e&%%w?s %PP%P,«E{ R O%B(F[S o be entirely

[ myehetlconThennble@@r elebt oitauc thatarigls d¢ p@fﬁlrwelly et ermugls@ prevent
derh.baéa&d MRiSaid mmroamns %tnswréno@u% amoam@{ @Qae&kéémbenow) The
B

sodlum a acr
ey efore between 2000 and

> ROE AR Stedh Bt e IRe PRt iRkafneh
We0E00 sieltqnbl(weupmlayaege) iPrecéreadepohyyrdrosujteltltgs eeler-sdlidse somponents
hy Ry RN ﬁ@r”)rla{ é)t%@nn%fagy 9&1‘“?@’ foPWe%lré%lelwfenﬂ—Jh%clude substituted,

resent I nvent ors ave found lcult t
0 W%?fﬁob'g'ﬁ (FRIEHGSP derefitRs afracie otiXirAgeUar U aakpdexiis spgjum alginate,
of stdrbre mOatiyagksS @biwlihyd raldoBolé Gmd hiegh, Rertbutafatprefaeed water-soluble

SORUARETA e Pt By blupec 3B pRpl Gaiinge SRRy by

t heaﬁogﬁHer]ﬂes%ﬁﬂ i dnfRs hé?/@‘fd)d’hg tlbé?tlths Wﬁe@ﬁ T@@Atéﬁblagynﬁﬁlanc membrane
|

 GREAGS e Pt N CRBHTS, HB Eope SePurah BN Aapolo soivin
bdhnamadusta tblus@ now dieteasoibonses dheabalynads] ©uprio desshasd-behavior of the

oﬁtmrg%@ﬁ%ﬁ haing' b%th%ﬁ &biBH hdBlgahi Egolﬁﬁe @er%ﬂ[eﬁ{? li€ere is a timit to

po Mers not %ave igh a viscosity. Viscosities
cah‘PWb oWy e Pﬂ@%@t&?t'a@ 025@@ WaleTrRgIURIe BPRIBRY"i €Ay bE\gnd still provide a

Vi @ﬁmmh?ﬁ%bga%mésabm tiig r@mrs]cﬁif pRldréferral thmghaneaed-sdlible polymers not
rp. . ebor / ith _spindle an d . ,

c ol Iea8ha “RepEkal o P B T RBY & B Fopsigyp Brookeld LUF

( wissdmetquE@erieble dlount Broeidield Bingihegring ant. eMiddlebait| A) with spindle and

p @pXéEeé'o?nbhﬁﬁﬁ‘ls\Heﬁé‘rfaﬂgtoh SRcdshy lende foWS‘W)(w%Q laHtdop8 §olLQfons Preferred
| ess than 400 nPa" s; nore preferably, |éss than

nPa s.



Usi ng the above criteria, especially preferred
wat er - sol ubl e pol yners i ncl ude hydroxypropyl cel | ul ose

warpa7hydioxyet hyl cel | ul ose having a vi scosity POI/IBRGI601114
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(w.w) of less than 300 nPa s. Commercially avail able

exanpl es of such polyners include Klucel EF(tm and

Nat rasol LR(tn), both nade by thé& Aqual on Division of

Her cul es Corp., Hopewell, VA The water-soluble, solid

pol ynmeric material's stability to formation of

hydr ogen peroxi de can be neasured by storing the

polaiemeelulia pelymary davehdaepsiips for tSenfuew)csolutiensen tbss Blan Py @Pa s; more
th;FQf(g-égl}y Ie(gghl)an@f)o #PR¢ and 75% RH, respectively. The

pol ymer  shoul d be stored exposed to the oven

envi r onsrgt thendsdve " epata) e@@eﬂﬁhllyl @r8ferred Neat@aboyiBRI polymers include
Sﬂ&éjrl %gr%%%gellglgseedarﬁao é‘)hda %(élztﬁ lulg‘sé %%g ea ‘S%C%%Q d r ngé W{w) of less
Entrsaerﬁ@@rr@as @@rrmarq*@vavaﬂa%@weﬁ@t $ush p@lﬁ/mhww@giemucel EF™ and
PREAYIHER™I BbtH Mbde HytBe AGRRADiMF Hefelied CorbI4Bpevien, VA.
327-328. Under these stor age conditions, acceptable

poI ynerrhe weéreoiuales sblar pblyneeripr @aendl’si sixtsing ito rfofratien of hydrogen

grr & Qarp%g%(é gre!i esjto% (ﬁ"e Q 19%“03/ R%E\VIH& la tlerggerature and
itk B g P g i

erab
prezﬁtefﬁ éilbllnydlty b%“rl)ow 400C |@p¢n759§| y ra$neytlvetyh eThﬁaWWD% ¢heHd e stored

pekpfdgsa toschegé\%h'eln{/lto)ﬁmteﬁ’t L{neérwasénoebnefnorfso r‘l‘ﬁ@'p@l@ﬂ)éﬂﬁwoﬂéﬁe stored for
1!8 e n an oven
H 6?%0 Mee‘iﬁm § {5 ‘i} ?f@f ° 'ﬁ@e’éf %’r &' PR aasaéfs%uaéadesc” § in GM.

c Eraeabema r‘Colariraatdy dbtéragstianfof hpdradeinl perdxie’hial itk pd.eChefh éAnal. Ed.),
pr? By ?m:?ﬁ%ibd Lp]@e%ggeesqorgéy cd'ﬁtiltléwr%aéécegt%bI%@@%and—ﬁ&%hés for the

can assa as describ
ABFRSEit. m\,igﬂmnal?ggmwroggn %ﬁrom e Ipyﬁlq p?lg\%ﬂp%ﬁa@ per mllllon (ppm); more

p beferatie btlbw ab peniCanaingdst wefatably, sltmeracppnt.i cal 1l ui d
extracti on" in Pharm Dev. Tech. 2005, 10, 1-10. Under
t hese Sindledydhe waigi-sdldies polvrare ptakbifyetoiermeatigopfiomeldehyde can be

pme\é!&(ﬁéd l§y é!@rln? '&He%o%mfe‘? rn a*nfb%rpét%%‘%nd ﬁs%‘ RHI @Blyl%%v&ould be stored
formal d evel prefera

b& %We@g CBrﬂ)tﬁ'f‘eré?l a"%@fs %I”@?té‘? @m@deh%@ owefe'yﬁ‘ﬁfﬁhc’li‘f* be stored for
wet leaktelzappeiaci lveld dﬁyortnhldslejds lcah |bedasistiyetl ey @astritfelidit M. Ashraf-
t i , i Lad i -

Eﬁ@%ﬁﬁ"@aﬁ "?Dum?éggmu Qr%P gympﬁm edy@\g?\%g%ﬂ%éﬁgmoo&tractuon
sirgRbarmc Aat-| pce elgi Hy 1r'ls ‘f"%ﬁ%fheéﬁ storacg| qoadifigng, agseptable water-

Na&iutIe pOfmeMeEMBRSE RS- thdWesdnt AYentoH Gava BilinkidatBBe levels below 100
tal.c a

| ud
| Pyt Froht Y, Balbf of ppray R Blebly o hogy 1)
whi ch "ﬂr\f?ll tblé%p?)?éda}’e aﬂﬂfﬁgse ‘éﬂ@d lﬂetﬁg%q thad quleeéé?rlnﬁteﬂf: membrane

| ess than about 5% (w:'w) he coati ng e cores
tf?éh'ﬂﬁ'%e?ﬂa““%\f@ﬁ‘tul jop &%tcaf‘fﬁ'”oﬁ'éa'bra”ﬁﬁ?té A cpthgrematerials  without
p bignifietyu thahaing | iBgiuadior ok siterHgelde ratird \oe the present invention. Such

pgﬁ% Q qr%tldd% v\#lldhﬁgr(gg v etgkt. 3nf asqlc%ar maggst?é z%ﬂsle 5 ir{éthylcitrate and

active p
i H@p@m eﬂmc@ ariyRicallyReded eign gesdereatdevily af tesa theatabewits% (w:w) of
WiHeltokting. AMI system requires that the drug be in a
formsnaller than the nenbrane-pore size, nost
sui t ablTee dowgsofhtaw epresetthaversiof fooateienenes ol biord iattive qrharmaceutical
dtnﬁﬂa%re &. t'l‘?ﬁesc'eu?aiv@ Fﬁérﬂ%c&l% ln% e%leﬁfszc?n tbla%e{ ggne or m comblnatlon

partl cles can I ou ngor es | Ca I anmet
| With giger {t‘qti‘é%pr@”ﬁ?ﬁeu""@b'ewefiﬁrﬁ? @%?JF‘F“(‘,‘Q'VIO}(/@WF%” a pat|ent with the
subatgsteRseduired thdethd igdetim atiormcdmdiarthan the membrane-pore size, most

agéiiaﬁh\‘a%% ! %gvc'é Sler gt%c'l %P%&)‘kﬁ)&h’y or% g@.%g?dé Cﬁtai f%g.’particle size that the
ant i ypo&sycem a, cougﬁws and ‘col ds, ANt TH St A ne,
dperticieresan dihthrougie the Iparssi(tanicehdipinetat is éass than 5 um). Such pharmaceutically

antiinflanmati on, hypnosis, sedation, tranquili zing,
anaest hei a, nuscl e rel axati on,



anti convul si on, antidepression, antim crobe,
anal gesia, antiviral, snoking cessation, etc. Exanples

w@booapmsopr i at e pharnmaceutically active i ngredP@niB007/001114

10

15

20

25

30

35

i nclude atorvastatin, pseudoephedrine, sertraline,
cetirizine, azythromycin and varenicline, anong

others. A particularly preferred®rug for the present
invention is varenicline. It will be appreciated by

those skilled in the art that active pharnaceutica
ingredients can also be in the form of

p hetiverstesigrices fincipde sleuspitlaslast ohpoEyPeTigasien raaganxisty, rpachedilation,

p%@tﬁ;%ﬂgl)ﬂcaﬂi@ nEbL@;Hs f_jéﬂ?‘ Bld§, Oarfﬁﬁpt'a@%es @édd)h?ésltaﬁt Ngboplasmia, anti-ulcer,
itive

ng .
ATHTPYERIT, SHTRER: oV R e ol VMBS pHIGFRTLT T gl rolowaton.
aetticorvusivar maikiepteger, antigicede.entaldeai, @ntrkl i wicking| gessation,  efc.

hicghnsd ug |dp5156pr§é?e bgha‘?M%ﬁcawt a@le t nﬁre‘a%ég BndiQleM didivastatin,
solution. Qther solu

i zin itjves include, for
o RGNS o R BoWRTCH e TR CD GG fom among otrers. A
hipghemsrpggferfe@rmgsfmlﬂwet predent hgensiol Isbiatdntcing. sit efihznampckciated by
Slﬂ}%E Eﬁﬁe%r |h ‘%g’ ﬂrtﬁ tpa{cﬁ\fe Er%%éc%l: oAl Hg%gleﬂé éghsa%%r é fﬁnﬁ%e form of

tive F armaceut 1 cal q lent. A preferred
e?ﬁﬁf@ﬁﬁe%lw&‘ @eperiablegsaife s hr serem fEFthelPirRye N iPKerdoR &py @lso employ
PebIMIRANG dabieRAI SdcibyddiResipgade-gH-MifldngddddRiveLsinidisttio the core at a
3§n? eﬁ%lrh k%l?e Va\lkz'ur\]/e EP%]épr% ﬁ%ercégln&gglgrgrpt?a%}% tssgjﬁ%lﬁnty]ﬁlﬁh solubility to be
r efrepesihaiéof iy dosgee foym "pw'ﬁ@c@uhﬂ wbmiz'n@ ﬁ@faﬁlvemnc@aﬁ fgge@xample,

PHR&ERAE wWhith i8R R dlg heVRredcrdyIbingsdchara: &b ebitibilly &%nhanced.

Sih SR Benreelaly (eS8 tagsiom o g gle prarmaceutca

C dwgtedient. ommefemreawamslevmreﬁ ihed gispersipn @fidiey wifle enteric polymers

diyje Jarggb -55ay-& m%BHQ) &@uéléﬁ%{sﬁescﬁ!&g&]mW%@Gﬁﬂ%tﬁ’gm786A2
I NC e water-so e sugar s and sal ts, A art|CU|a

piher &Ppients o myhicle %rﬁeﬁ?rel?ys IBEQTARTALES) herRife BYo F"eferS'Fcet heTR/e active
AMfarsgeduédal mgmdemn:taalba paistrein thddortiaviegeld anpin@frod@bdud0.1% (w:w)

f
SUEPCRERE (i, BeheRUAGI o frug PREHY 30 WhAbiddobrAies

pHodi frié B&e lcBYE&HIE BdrSotic @{j@n'tso\?&hléjﬁtﬁgl&to ;ﬁf&&‘e&hé H@wng force for drug
AP s, e AT E e i e “HREAREL SPEBT 190yl el dgerieuany

agefered bemdiglagentis hamitpl. conpr essi on or extrusi on. Fl ow
can be hel ped by such additives as talc, stearates and
si |'i caTheresaof e AMTosysiepr &0 centei) ofenpislities trpreyide Resuch benefits
dléé'@ta@lﬂ!; ﬁh&ﬁdf@dt@ﬁﬁlﬁiy af® systerk peMéImentel h8tabiliding &Uﬁibnts include pH-

gt aggﬂ@tiﬁ%ﬁengss aﬂtlo&ds&gfcr c&latlnlg%gﬁr%t%%gs e%er %uacl:rﬂc ﬁdmvea as is known in
p ‘mewﬁ‘ rytipignte kHat doneve (nFﬁDUflad@fﬁbf)'ty inClyep pgents tomelpdnfidye compression

| gP&@V86h. blo B @éjﬁjélﬁéd s@éh é@b‘tl#@@s%l& %téa@es and silica. Flow is also
fornul i on. i ncl ude

t ose, ,
ey SR G LB G SO P 68 & K 3¢ Pty eoh genulations
i sitdonownefit mrotrhéheandditioFost iTess speods dydrokyprepyteelivinsenstarch and

E_gymlptyroﬁﬁ@r%e('bs\hfoﬁ PfCJnlﬂﬁes%?éﬁ 'ch'\ B0 Infor&RH b @ne addltlon of diluents to

ortant. Cenera referable tha
f?jmél}gflgw HagePies p%/ q’lnIH@‘ltq H‘ﬁ%r'ﬁ? Qﬁpe@a@gpow%@ﬁ{allme cellulose and
1%0@9 dsxa Rpdvesin dfe &p pﬂf@mbneaba)dewdl Hyi extrtisgort, ¢ite m@Elt properties of the
Qcﬁgrﬁse%gl Y %r%)%ﬁ?@ztscg djl da'll)z qt le%(é\fgrrabl@%ﬁat%ﬂgn @)t(c%ﬁérﬁg have melting
riaTpRERSiret B .atagutcwwo@eExamm@“oapsgppa@@ iex¢igipnte for melt processes

| WHeILHE agYietified @@%Fnﬁ&maﬁkf | Stedfi eEI@cBhVoEd IFgPrdofidRdsséd dosage forms,
oduce

um st earate.
o TR oD B et b4 iy seeblion SEBbMRENE & Ritiel iy retsred tubrican
Sisciegpesce seeste nvol ve powders filling dies foll owed
by conpression using appropriate



punches. Cores can al so be produced by an extrusion
process. Extrusion processes are especially

wowrdorAzasia ed to maki ng small cores (rmul ti partieCi/m2e6)001114
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A preferred extrusion process is a nelt-spray-congeal
process as described in WO2005/ 053653A1 , i ncor porated

by reference. Cores can al so be prepared by | ayering

drug onto seed cores. Such seed cores are

preferentially made of sugar; nost preferentially

sucrose. Drug can be applied onto the cores by

sprayi Agiesrebe pedtited Usigistandart tablettingevioospeasags Srknowsin the art.

' %u&ﬂ?ﬁ@@eés@s ilVBIvardowdérd iiRg cﬁlars%ﬁdv&é@ lS%f c&rhﬁes?s}ﬁ?d @ity appropriate
i nventi on he cores are coa

B PEh e CBYS 47T 2R OR rfesd: tﬁ’aim %FHSIB? B(ﬂcag t%g%smn processes are
asypenteltyrwaell-suiterhio araking small @ost(mnijpartictatasheA prefaried extrusion process

cares C t
f d% ¢ llTIGIF E&%ﬁ%(f ggal ﬁ‘egésggaﬁnﬁééa%gog??\t%ﬁ??/gﬁégggg inBfporated by

t he
wéﬁtf%fPﬂqensQﬂ"%i‘tﬂaé a&@lb?rPé‘?Pa% PV IYede du9 BHP &e95hTFRe rsugg Seed cores
wetel préfsreatifly ataie bf addr; tiogesefarcatidily ssdrosdi Srod vadboapplied onto the

di %gwsfp?a 3 , BRreRRRE &m{émqe HUp¥&bn, 98 .sgﬁ{awmtme art

o ac Ieve a suit porous

rrerrbr aﬂ\ethetdﬂé‘ct@@@\t ih@%u%@ét\(ﬁléﬁtloﬂe%%o?é% e BRbkH '\'ﬂltﬁ Qlﬁje asymmetric
for performance, Gen rls are, ch

< TSFOHE £ SEBELR, BF L P R DN B BB s & coatng over
sﬂievemrte doas. tPrefemad esatihg setholld Bclpdd parecdating emg tuidbéd coating.  In
?lh St réc%sgéga{he%ér%olﬁg@tp'ogﬂm r Er#bew%l; &fludlenﬁfgilrh@la% well as

mer | onen preci p rom sol uti on.
pp@f gﬁh?readcgttyp@@ﬁq §rséﬁ@scg\@|dvc§rﬂlsp,el§pp (5% ag aqppE?@rlate solvent or solvent
de&remaueed Iyrd@xaatineéved suneblynpdrods reanirams e catingdsdhebhyneeds to

%F \%/‘%t!qn}qzed%r pepfgrmc'a%% X neélly %{et déoﬁ/léb@r é’ch%gﬁ-f s%rcﬁ @gt the n%ore volatile

m Xture 1S ace
beelvasels thdbetter goltens fl ’r@b\mj@mr@owble\po{ymem% éorawﬁﬂtetTdeesult is that

n@Um{g%ﬁﬁlﬁge‘LﬁQ W@{eﬂ[ﬂl&!ol@@@ﬁdlmlc QQH;B@ieﬂtl pﬁ@:r;ﬁt@ﬂeb ¢rom solutlon Preferred
wat er - sol not ..cont ai

Sﬁﬂ% n&n?ng?olvgﬂjgﬁh%/ssc% beh%@&%ﬁ IbES e(aF(%rlea%%be multi- component solubility

f bemesiodefiyel eystear-t A pantietdrly Ptﬁﬁ)@ﬁdISOIVWtfﬂ@JXtUFSrI%WQEﬁ“ﬁ@nd water, with a

desiaYendrREdiapb@lo: £ i BBRIINGv Ccessation drug

varenicline (and its pharmaceutically acceptable salts

t her eofrhe ddgp@mefric stiehbramatéchgolqyyovitiegs dogaigag fmlidrswater-soluble

p I o) del i very. ;
ﬁol% &t %{ake\r(%llgﬁtjﬁ {:i no I% rtgﬁ tﬂl&)étgl"ltla{ I'égr}og’t:ntg g?feﬁylgl{oggﬁ percTXIde or

mTQﬁmﬁlﬁq%hyée gertiefiariy @ﬁ%ﬂl‘dﬁ? for previdinyiesege fogRs ivg therpenalfipg gessaiion drug

p@éﬂehu&#\l&%ndag}fﬁﬁm&iti@&lytabéé%%bﬂ%&@é}lﬁerfe@ﬂ) NBsd Sf §ubliiboat1ng provides

V\Hg%gg rﬁ%\é\sd%qrﬁ c‘Slf aangq%ﬁeés gﬂfa x%n(}rgftbr} ? u%g}‘? 2 trcgrlltensémal fract
asyaimtiegt thece are mnimplesideeaifbeio bidgysubisat talnmth@ drma p‘\martgular advantage
S@t these éﬂg%tagé; forrRd Htﬂhﬁ tﬁé?leJ\T/ﬁiEﬂf& dﬁ@é @éllyéﬂo&né ReYarélicin®t When once

contai n_subst ant| al ts of per oxid
¢ GRaf Ry Heva oS o GEPHSPY e BB BEE EEBPEPe aoay coatncs
bebdniaheimg 6oliB, \watel-blubig, polymexc patefias thbl do e tovean sdbstential @mounts of
R AR RS g SO B By o
|"‘r€r Worterpéefgr@@kﬁée%(ﬁert h#gi8gent invention: Materials

Used i cilne tartr

Che. et A U RS BRTBES orapRReaT TapiAY e B PisRe 2o Jhpotpe
1 Aoristraed WO L G2 A86&19T thelpeesedtritverntios: of whi ch are

i ncor porated hereinby reference. Mcrocrystalline
cé’falfeuﬁ’éé@e‘(Aw cel (tm) PH200) available from FMC

Phar maceut
%/aren!clme (L-tartrate salt) was prepared by the methods described in patent

applications W0O9935131A1 or W00162736A1, the contents of which are incorporated herein



(Phi | adel phia, PA). Mannitol (granular 2080) avail able
fromSPl Polyols, Inc. (New Castle, DE). D cal cium

w@hbespteste, anhydrous, (A-tab(tm)) avail abl e fPOMB2007/001114
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Rhodi a I nc. (Chicago Heights, IL). Hydroxypropyl

cellul ose (Klucel (tm EF) avail able from Hercul es,

Inc. (Hopewell, VA). Magnesi um sBearate, vegetable

source, available fromMallinckrodt (St. Louis, M.

Cel l ul ose acetate (398-10 NF) avail able from East nan

Cheni cal s (Kingsport, TN). Polyethylene glycol

( PEGB3&6E. avail abl e from Uni on Car bi de Corp.

(subsi %c%d(ys%fllmmnm@@eﬂmmob" diamsle Mn . FNRXAMBERaceutical

1 Formation of Asynmetric Menbrane Tabl et Cores of

VEhateANEnEAR 45 kg batch of tableting granul ati on was

pr epar engis! fgeanblanB080BREkbE fain Rl Erotyoisyist.gNew Gestle, DE).

cel | ul d Gl [ i
vor e L agen pERBE. oy Bbut InH ™ BRI S0g5 . (Cricage

nmHgightsdlY the bl end was di scharged into a pol yet hyl ene

Biag g b agdrofypopyll cemidse gkibad ™ EFhavaldbtenitonn Berellas, iigs. (Hopthal, VA).
ende 0 e

7875 li\/la]g %%J%ns’]tgar%gqyeéeté%gogﬁ& g\%‘all%{thé) @'ﬂ%ﬁln 50‘? S'i'q_lgﬁg MO).

(100 gpema@etaﬁ@ﬁteémew NFo avaweb Afopm Egtnan &g?mpalsm'waort N).

r emai anBlgeﬂaIylél@- %Im. FPECHIB0)L Hhail S frérh ehichddatide cCdrf gsubsidiary of

: ng%ew{cﬁ,\/\éoﬂﬁ ’h‘iafv' bl ender. The m xture was n xed

|aI was then discharged into a
pol yet hyl ene bag (bag "B") EXRMRhEfiol (7775 g) was

added to t hg il Hﬁﬁfsﬁlmﬁv\é&rf@ MehRldne Yabbesuiey of %%nmlﬂée d

for 5 mn. This mannitol was discharged to bag "B".
The mapensakg batchag taBetlr?ga§rahdﬂalfbn coadipngdredi b fbll’a»e/s 6750 g of

rarﬁn‘}:ife}%(%%%kallmg ”gl‘uposg %gcji g ézE‘? eq dof fcglcﬁrf &Wo&)h%{é%]das\é v@r@ﬁgﬁgﬁ in an 3 ft’

fire wa
f ivgpnshydig/-blandenes 20 e "!?Hd'éﬁjb'ﬁ'@ vasedisrhAroefits 2 payethene bag (bag
t ey, iR HAY tﬂema ré}ﬁélmﬁﬁ h thdgertieg 'M@ 1$quaﬂfhw1‘a shell V-blender were

V_aB«? :,]7%!5 oﬁ H1am1 E}é d? %?) oftr}F%dr%gf @I BIOB Ig?was hen fadded to the
Wﬁ@’h ewitaimar 3¢ deshaemaining drige nTrmjmerdntpbqun’@en/amemgéipe AGrguart twin
ﬁ NN ﬂ%ﬁ'nlmu@%dmf(&irfor%orﬁuﬂ THE %af@rléltvws%éﬁﬁﬁscharged into a

er conp
cBH’%%*Ex'%ne Raa&%m a§| Ma%’F*BWVeS&) i @6%68 o h& 19&8@” By pRp!l V-blender
ofandFmixea dor Ganipo Mait IntannltoTI'wkg/msché@pdit@ bagl ‘Bh Ti®'matelid arlmg “B” was

k%en?fcé&%i‘he& GREWS B8 1@%&@1 rrgoimcé {’tf’ﬂnrpgr%ﬁ %l&m‘éf 29 the mixture

ive a so action ri bbo
waieg DedaCdE \WaTing eIl 9T bag <8 e i @UgqEgp e Tow SRy bag
Fitd Arpatahy ©os€ AP thEbadhwaist Thislmateniat Wasthed Bddueist the 3-ft® twin shell
Cﬁ);%ee {arba;n?giir%kg Pﬁ% r%%nA %%7 % gﬂ%lld'u%l;%f rﬂ% ﬁnﬁ%‘@%ﬁra\f@ﬁa dﬁhg{ladded to
b|t@&@@nqiejrangighqmwturgm@§ lplspdezbipr § rgin.ofThRERHES \Ugh roller compacted

Stu@nﬁé @tFeeu\ﬁ@'T@ 186l esner &dﬁ@)‘é@cdr (@Vbllé’tﬂé—&ng/e@{foa bb®n dl)subSIdlary of Freund
| epndi,n

kS 808 Sy e 80 Dt s
( &b a0 kelrhetof givera Eolid ifntiog o8, 65Zt“ncThe Hhosh ware Pilgd esiisl @t MSA mil

prég’%ﬁabﬁ%f]? F%P%g"Ck IQ-"\?iP lggﬂarstﬂ@mﬁraq 80HE @&%ﬁ\lle%pmg screen at
SR o i s nee s ke 00 R bR Blpef g lonces o

MED mie MAn&bai 230, 1fg)d$f0'ﬂaag\na$un8 slebtaterwerniaddedatbased! anpdh18#® glef blend),
2 56k RAGU RiiSRES iR br haigm  The
The granulation was tableted using a Kilian T100 (available from Kilian & Co. Inc.,
Horsham, PA) tablet press using 9/32" (11 mm) standard round concave (SRC) tooling to give
tablets of 250 mgltablet (1.0 mgA). The precompression force used was 2.8 kN, the main



resulting tablets showed hardnesses of 6.5+2 kp, with
no neasurable friability. EXAMPLE 2 Preparation and

w®Ee@biltkisty Testing of Coated Asymetric Menbr aPeT/TR20074101114
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PEG Controls The tablets prepared in exanple 1 were
coated by first preparing a coating solution

consi sting of 538 g of cellul osePacetate and 134.5 g

of PEG in 4506 g of acetone and 1547 g of water.

Coatings were carried out using an HCT-30EP Hi coat er
(avail able from Vector Corp., Marian, | A). A spray

r ednepredsiodl GorBe g/lawBmw\/aswnnalahiéarmewﬁmﬁtfwdawdélstﬂpe?d of 20 rpm. The
t reet @it

o REAARE sffhucd Brdpisss ol 2 o TR WL oy
dried in an oven at 400C f 6¥AMBLRZS  Tablets were

st opreparafon 400 Staningt TéEMy oeCedtédvdsyumiridiMembrditd) Tablet PEG-Controls

{nﬁgtr gsmgewgletsgqqgla¥?s$§ 89%716{%1/0? m{e@@%o%‘ezi BWét?épgﬁng}e Q ‘%atmg solution
degrsistiag df 5re proberivipes aceirvPIE 33 5 et EEﬁdf‘ *ap el a&ﬁ?ﬂ”e and 1547 g
SB\amatlel‘ t ¥ockfigs '\A@Qa @efmeﬁo&lt edind\sy MAET-302P Meohea@eaikak| fein Vector

with HPC T s added 1422 4

WGP MR ) BT MR b Gy adAney g B Phatr o
EB}° Ondritil tﬁe tmgembmtlng weigtt dairr of 2§.5¢asnaphignedo vEeHelkiefs were then tray
stirr.er t%},gg&%hl;g Acetone (4143.6 g) was added

Il in a ove
8? evesse t he stlrrlng rate was increased to

cr eat e Tabletomtes storigd |t AP Esendatidh salaivg Bamidiy (FH\fas6 meals. HPLC

Qwas‘{s’ of‘%\g tatbté?snlnﬁﬁbéfé&@]am&e%snér@ét&eﬁarﬁ @1%adh the drug converted to
I onal Coat i ngs were carri ed out usi ng an

L%a%%?f&?%is (aval | abl e from Vector Corp., Marian,
I A) charged with 1100 g of EX6MESEBr om exanpl e 1. The

nozzl e-tg:be %/og 8?%{%’&9)//%%3% S8 148y AmdiAc MBfBRAe Téb/et with

spray rate o was nmai ntained with an outl et
tenperature of 27- 28C and ai rffw of 31-35 CFM
Tabl et sro\A@reLsmégye,dasuaacudd 16024 Og gofofpuifieliutvaien Wms 96.8 g of

1%9{%@(%%&&09\!\{“ IloseI 9&%3{ E%R&ﬂg% r‘t&]m%@ﬁrh%é sﬂa &Erhead stirrer} for

t'e ust ed to
4@t &g /t«qqag)np éﬁjl|4§16§ gﬁigg todhe yespel gpd i;Heﬁ;tlrrlﬂg fatowas increased to

CQaateNg BASk. H@ﬂul&s%bb@ieﬁe ww@ yheas tadasd diowgd ahd tiden mixing was
g‘@?ﬁéﬁﬁgg gr? agdl It%@ llﬁﬁ:s\?er gmgé %Ptet?s rrbt ar?r @6‘8 20 coater
of(aviaitqbler frdnm Q‘scthk@or;b—Pﬂ@)anv\}é\e ehefrgﬁqirwjthﬂd 0®a oé@furgq frorg example 1. The
SRS IR, Ml it ety T o e

oLl 10,2 02 SNt h00 Pl SRRk 995 s vor

atspﬂa?&ﬁﬁntlom&)mymblﬂtloﬁ wesndepested terdénainegyondedtd a]gvelght gain of

rein said coa L
\A{}E&/"an]{h,e gHP@}y %{emlpg gr:lllg% o tﬁgﬁ' a%ﬁ%‘ter?gijgglog& aﬁg tablets were dried for
nooenis oltheckoatiet ren- Jod wblets weod tynﬂretraycﬁrnmneaﬂ es a&% foa 66 hrs.

not co eﬁ‘yg IRUALS ap{ -8%d4 g&gﬁﬁHgﬁr’&%&ﬁWs é%KNthh tlme the total amount

f or mal gr eater ana % w. w af

stob mayetleat(bw}dm/@‘l BegRHoyngrto !L?e%é‘ngm% of the Pafenf Peak



2. The dosage formof claim1l wherein said dosage form
delivers drug primarily by osnotic pressure. 3. The
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active ingredient is varenicline or a pharmaceutically
acceptable salt thereof. 4. The dosage formof claiml
wherein said water-insol uble poli{her conprises a
cellul ose derivative. 5. The dosage formof claim4
wherein said cellul ose derivative is cellulose
acetate. 6. The dosage formof claim1l wherein said
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8. The dosage form of claim 7 wherein said water-soluble cellulose derivatives comprise

hydroxypropylcellulose, hydroxypropylmethylcellulose and hydroxyethylceliulose.

9. The dosage form of claim 1 wherein said solid, water-soluble, polymeric material has a
viscosity for a 5% w:w aqueous solution of less than 400 mPa s.

10. The dosage form of claim 1 wherein said solid, water-soluble, polymeric material has a
viscosity for a 5% w:w aqueous solution of less than 300 mPa s.

11. The dosage form of claim 1 wherein said solid, water-soluble, polymeric material has a
softening temperature greater than 55°C.

12. The dosage form of claim 1 wherein said core contains a sugar.

13. The dosage form of claim 12 wherein said sugar is mannitol.

14. A method of treatment for nicotine dependency, addiction and withdrawal, in particular for
use in smoking cessation therapy, comprising the administration of one tablet daily of a
dosage form comprising a core containing varenicline, or a pharmaceutically acceptable
salt thereof, and an asymmetric membrane technology coating containing cellulose

acetate and hydroxypropyicellulose.



