10

15

20

25

30

35

PHARMACEUTI CAL FORMULATI ONS FI ELD OF THE | NVENTI ON

This invention relates to the preparation of injection
woredodesh7gé ngl e or nul ti conponent dosage forns BGI/NER005/008147

novel pharmaceutically acceptabl e polyneric bl ends.

BACKGROUND OF THE | NVENTI ON Vari ous types of

phar maceuti cal dosage forns are known for oral dosing.

Phar maceuti cal capsules are well known, generally

bei ng i nt ended pp ARM@éEﬂmcm FC%'&MUIE@PFGN@S

general ly conprise an envel ope wall of
phar maceutically acceptable, e.g. oraIIy i ngesti bl e,

FOOLIY 0BT TPEE VRN TN D as geI atin, although other
mat e alsfor capsul e wal ch a cel L ul ose
bas el Ry R4S G whtAto LR EhFe aole i -
cdrﬁ]ycmeﬁo Hosaya fbisnmesiies meﬂrphamgcwtfcallyrnmpmbmﬁﬂymenc blends.
former, which is then allowed to dry. Rigid walled

capsul es made by injection nolding are al so known, see
BHOKGR(AMDI [ OIS BEUYKENTIOBT6, 284; US 4,591, 475; US

4, 65%, 81405 t)h!% s &f g%\%m%gé]utlcgﬁdé'sagg’ﬁ)réé %reaﬁ%v&‘f&‘of' ofad go§§§-
all to hese di scl ose sp Sg&i%{
f@@ﬁ@@%&aﬂ srrsulss apnpyelh keeWhegraeBtly feinginten erpl dagne.
Sa¢thebsrek )gﬁﬁérﬁl,ly a&ﬁ?ﬁﬁ dipcﬁiﬁfﬁml‘pe Wﬂl (lﬁ‘gl phaefnd¥yitically acceptable,
e i iy aefestBlepapiEmer sl ? Sl dstuofiliny Rfqriph A Puatezits for
cascle vedps alge staphoaniddeulake basad palynwins ate atdodewsvnt [aich capsules

g%gegazf# ﬁaveas%gt \Mc}lscrgadlﬂ%}t '&; i ta' fgm?gryd' s%u (flhfsg rfllgjé g@%h is then

alipwed tpadrge Rigidrwa qql ceppraed @aémbmgecalﬁa fing are also known, see
fdEkhihp F&UB%&M 5960841 18 4,990 79 dURAL, 43505, OfS 4,713, 724 US

f d I

KRG TR TRl B e T LRt il e
colistgctioxséBaapeuley mhae mgeﬂiﬂlm Rtad¢tearal @herkpodmners fand methods of
m(eagﬁ)gs{ée%]: l?y %ferctdiklg ?msdl 1&1§ )og‘\lqak@‘ gflﬂlﬁ’ etr) Ajvggr %&g&% %?@Patent
4\ND6 984 sﬁaaﬁcagl&;dls@osas Istich yapswies 961\’1@671’04 &leapnwhtcﬁall@ggzthe

%%ﬁﬁzs%rh% %i& is %@%Je%% 8%% é[ﬁgfllggcg gﬁ%ul(c: rIﬁ@lrdea Rebitbnt

4738524 ghsplqspp awxﬂéﬁéanﬁf of gigl capzlsle ?h@eé endBatan) : and

(LjJS 3|1\/ﬂ!ﬁ@1r&)¥19pe(rﬁ1@iﬁ aagwmetsaﬁmgtmgtthsg@fth&ﬁem&r@éaZh

i scl ose C art men sul.e wi

e SRS A e SRS TE0 SRR kB L i o
di¥fel @ AP submtechee of famuddten-got alsb kaowedogekanplain USE,738,724

(%%? L%}X}%eﬁ% é)s éﬁ/ O(ngsé&g%&%“%@%\i&) @g% 44331%'1 )(Alza Corp.);

VD S6116438 (Caftecstl g Wb @6 256D S einihpisms e i Br- 3727594, and
BISROEO (Wner Lambert); FR 2524311, and NL 7610038 (Tapanhony NV); FR

1,454,013 (Pluripharm); US 3,228,789 (Glassman); and US 3,186,910 (Glassman)
among others. US 4,738,817 discloses a multicompartment capsule with a similar
construction to those of US 3,228,789 and US 3,186,910, made of a water-plasticized
gelatin, US 4,738,817 ('817) Witter et al., US 4,790, 881 ('881), Wittwer et al., and EP 0
092 908, Wittwer, F., all discloses injection molded capsules prepared with gelatin and
other excipients. Wittwer et al. '817 and '881 also prepare capsules with other
hydrophilic polymers, such as hydroxypropylmethyl-cellulose phthalate (HPMCP),
methylcellulose, microcrystalline cellulose, polyethylene glycol, cellulose acetate
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ot her excipients. Wttwer et al. '817 and ' 881 al so
prepare capsules with other hydrophilic polyners, such

wa@sgoolspsirexypr opyl nmet hyl - cel | ul ose pht hal at e ( HRIVIZB$2005/008147
met hyl cel hil ose, mcrocrystalline cellul ose,

| yet [ .. .cellul t

I LG R e ChE i M P
PEROSe 0thér 9 Bmenrs bpuisg eotehie pryoityassnisathalar mge, émileding generally
B PRR TR IES B Sail] Sand bl 10, BRRIBAYand no specific
dgteds germseatledat ed and no specific details are provided.

conp § Sautcbliftl ASRA0R ARG oM RLIERCORPHE Fihatriy ofa sold
DELTESE oA O S Rre 1R Poosed Sb HisER etk s sol
selationl Svﬁmhtlﬁggs 1B be fatvet X);?_ﬁm ﬂiﬁyc’cﬂﬁ rﬁ«lﬁlﬂﬁgdgrbc}esﬁ MThis

{ . LN €SS. ecnno S

resfhSiEk BhniRs P R GTRRRHH B, PER R eBpoloy, Fune (1998)
pagasitel (g ySombxspecifid d@8)ulprge ford8ecl dGagStmms spedisdlosed. in US

f ' f.QF. f i ' .
T b R s A oRge s IORR, BSLPE FE2 T s ess:
USe>.639%,390): 1595.08665; 255 5.668.1 50405 5.938.09907S 9:g41,519; US
4300880688 6,043,821 58> 89279045 CA 9397 999.CAJ3, 138,143, éA%]z_l 1,671;
o1 400 R S0 908 P DI 20208, osetafo i
2252387 ahtdng Cheds. 264, 287; CA 2, 253, 695; CA 2, 253, 700;

d Vi iSs .

a1, S B 0 RO PP S Al 18

meghyd matacrylate gad ety peylate fer use ehilermeplostiwtagents i thgse

pARIEASK HBRLESIJafin I8 Sapshllel."Ro RRBHRSIINAY pRisedEdGS the %uality
atin ? and. capsules. "No i nformatjon i1s presented o
of the e foymaion Wih gespestite VBt Shendistartions pedicadoby the

itﬁ&’tiibinﬁ_@oldfngqfrcz&ﬁs. N &t i9 khda® ml\% pate @uﬁﬁﬁed Ryt t{;ehed t

1N e | ONn n r ess. ,Nor 1s s I r.ate atl a

visPa b BB filde s CRE SR s e R Blersif s oo of ¢ he

ermul $twodd plse be desthbidtormeépare 4 phanmatalitishlsipshge form in which a

piifRldb ARl SoRb BRI ARABRE S Uk GRd HIRAARI R drable

desage fieray opis inisetioremeldedingo suisahle dospee fswaguhichmey ber

niuStid bRt e?_fhl,@&lij@é,tjini aﬂ%a@ic,tﬁélisﬁ“%iﬁ Ipﬁaﬂ%i né‘tgﬁzgg ﬁcglgilﬁlgric‘!\%rﬁg)osiﬁon
e | CO ar . nl o . i 1 .

Tk S i B B e eiaring Rt £ Fepiea i B G gar oach

séemiient caytaipinwindetick fdear,isnch thays canvehieni dmhge form can be

SRRSO B AL SRR e APHAR AR e

megifiasreltaseiviioh panbd protuctd by simplydeldiamihe @ppropriate polymer(s)

td BOBEI Rl Gor A6k 8XgHn. PUl satile, or nodified rel ease
whi ch can be produced by sinply selecting the

appropriate pol yner(s)
SUMMARY OF THE INVENTION

The present invention provides for novel pharmaceutical compositions, and
their use in melt extrusion technologies, and in the making of injection molded capsule
shells, linkers, spacers, multicomponent injection molded capsule shells, linkers or
spacers, multicomponent pharmaceutical dosage forms, and other aspects as defined in
the claims and description of this application.
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to be nolded for each section. SUVWARYCF THE | NVENTI ON
The present invention provides for novel

w@b@sosioeat i cal conpositions, and their use i nPEEUS2005/008147
extrusi on technol ogies, and in the making of injection

o ¢ RoaB AR ok ek R 3 ERRERk b ahmpiye md improved

pHarmnkensical rdosagacfe:ms whinahl groeidey mtetnethap bantenflexibilityain the dosage

fogzﬁl 3l nﬁtecﬁ ol n%%le?ﬁéjs %Ei@% ﬁ‘ﬁl@ﬁ&&tﬁ)ﬂ%ﬂlﬂﬁ;’l{léﬁ?qﬁ t%uaﬁovel

SCri tlon
foemblions ot c@npasn@nsmfeqhmmweu@caﬂg agpepatdepelpimers and suitable

e)%‘ll# %ﬁﬁ‘ﬁiéa‘i’cﬁd&ﬁé’efeﬁﬁ%oved phar maceuti cal dosage form

prow Inter alia,. greater erX|b|I|tfy
dos afeothey smbadiperiet iy BVHHidNdREo ROY|IE GiPFeGess 0 producmg the

m@ﬂf@oﬁip‘éﬁérﬁﬁbé&@e RG] doﬁﬁi?iﬁin,g thléhdi‘@l bhﬁnﬁ@éﬁﬁic?lly acceptable
f or mul or ..co phar nac ica
pefingte Bsnds oingteuibS FRTng 7 e RORRPBRT Lot gty ar
sudiabkedor damtaising Aphtuiheaceetidatishianeaptabdd adtive agentgortaigemts,i for release
thg rovide a process of producing the multiconponent
forms conprising the novel pharnaceuti cal Idy L
acc eﬁx abdidangs withethedntsingina.s pglt exiresion epneasitionngnd an injection
me%a Slaﬂé‘ﬁieé dhelt %ga%qaﬂ(elfh@ ﬁg@dé‘d%wla{ @f&hﬁb&s?@nepfe%ratzly
i C acce e active. agen
KRR RS TRt R
i nvethé @@)Sl#g oggi&keggap’)dﬂliﬁﬁsw f; selidpagix, aﬁxhpreﬁmabrlﬁ Romprises
o Lt P iR e SR IR Eh aora roramagy
caflulirsagitivave Jo0lend Ehydegyprorgl dbilases, frosoatisiun 30 tcmtbout 70%
whpereof . The capsule or |inker, conprises a solid

matrix, and preferably conprises Eudra%ét RL 100
pr es &h¢ cCQmposHioaFBEhePtisnaly Bither gompriseg gsipliionsmedifying

eihy B m@&ﬁyﬂl a&@xhbuﬁtQﬁ@b&ﬁfOW AW\E ab@t 30VEREy; Aflubricant

p %t AR o8 o ORI ALS Wt OHGTRIFer BPEdTei %mvwrgag to

alsbus $09cut/mgandra @rdcyssmg apeat ];memmtt 0 gr memt up 1o alroud rOLb/w.

of apoﬁltal‘% a%@/e %o eﬂ t %euﬁclﬂ %Itm Q&rﬁﬁﬁg& a
pl as

in an anolu C zer
ploradiseaf subﬁmatﬁ @nbbmmg@pirugﬁ%@me st@t%wng/ capside eompartment. In

tH QREXRENE Hhen 'iseﬁl%l@fcal'l}nse%‘araﬁéﬂ)ﬂ&h a¥ P:aﬁtQ)n@ Q@jd&enw%
W/VV. I'n an ernativ n arrrac
emwr?ﬁ%% Py s el anfgib @? an?@vn%fﬁu% Y 3RfPE Yﬁ‘e}é@}ﬁmer

nﬁ@drﬂag Ia tHe &ge &uﬁﬁioamc Rasiik @lfmmbaﬁms i aedmg Rplestdnzent .
cqrpgmnﬁtscafsaz S(Eo T h e gg tl%cﬁnesg is't ¥1§e r%lgge Jt aboRAd. ?t—- .8
mm. In another embodiment the wall thickness is in the range of about 0.3 — (.8 mm.

The multi-component dosage form of the invention affords a high degree of
versatility in that it can be composed of various combinations of different dosage forms
having different release characteristics. For example, the sub-units can be a
substantially immediate release sub-unit, a sustained release sub-unit, or a pulsed
release sub-unit.

Other objects and advantages of the invention will be apparent from the
following description.
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conpartnent, preferably by a wall nmade of a
phar maceutical ly acceptable polynmer material. In the

W@ a®e/0891260hi ch at | east one of the sub-units i BCEHUS008008147
subst ancecont ai ni ng capsul e conpartnent its wall

DE%@@?%@@&?M%&@%{V@W@ negéli s iohst m r !aﬂge
of abBloiprefenBinventBomindirEbied tuhdvel conpitems of a phgmaceutivally

ac%%pt%lﬂglpoﬂrtm ntah&’ cq'é e highg):p%egﬁ% ‘508%81){ ﬁ{aﬁ%'é'ulg%&?on

can vari ous co
mglded érteone dnmageecomanomnﬂs avhielycagi optienadty berwilizad éogether, such as

inGh@dREd BF fti E&nn%(gr&ht 8APPIRm. PR rédé%n}i@di Hﬁt BRMHoBEnic

subst antia iate rel ease sub-unit, ust ai ne
blerdsgnaebs imrctiap moldsd mtaz $ingly CP’@P%‘%F‘%‘E"}%B@M# cogiapdpe
aoﬂbbagérﬁf@f&aladélﬁﬁﬁisﬁm of the i nventl on wll be

e e Sl R R R TRy
acdeptelle é‘ﬂhntaoaﬂmmg/@slrer ca@:npqnsnent&nmpnﬁmgt@hmvnh;dmmmhmﬁb@lly
aC%glgt,g&E ?)B y%ae?%lb\{é@ a@ﬂgsc?%&!l RLER ?ha%%a@xﬁ%%ﬁ? b G delayed

Injectron no
relﬁaﬁqamma@omr@m}é awtrqi fomnaation asarqvell kpewn iige taﬁe nOne
sﬁ%ﬂé c%§tntl: N s%?p?gg’y kﬁﬂ/&rEdayAgw ESUDIBS. mgﬁé elgté’ﬁ@%tiﬁgi m
ric en

repisbied B HRRIAon Py sk be AR ik tapdeg
equ@sthaitRucthes eaGMR/Ae@gemr dadumn cedtera difieRbgipoatiteveight laein is

r a estothea lication of a
(%Wél?ﬁ%hg H&qgclcb:geot 5r£| e filmcoati ngpover a

co np?dh@nharmemmp@lim@cehtebhwétmqm&lm dareircai|dgsigned to
p@@{iﬁ%ﬂﬁét@nt@és%ﬂﬁ%h‘ﬁr dlg ds as described herein. The
e a

mcoalng ayed rel ease fornul ation

a pHAGHH R & MU GRORIOAER SIpSal® farB IV rosAaMCLAER K205, filed
27 52000 &sﬁéaaetsl Wg) 015’08336aﬂf%bnﬁﬂ§d8 QOOEUhe @Bhtents of which
E fn coat i ngs,. [repr esent ed by
arﬁb‘i&ﬂoﬂ?:o&f‘ﬁe Y OFeEe @gmflﬂrlts Adtehhce, my be applied
usi nfhe patsaeitik dmsagqsfmni ofghis linvaeatien, @[‘Q%Aepsm&matmartment wall, a
I ; . :
s Sl S SRR VR i SRl aBABLBR pofymeric
blgnd éqndaﬂh@slwdnmah i€ aghesiyg gvelds ase fprmeel) whishdngenerally regarded

as%ra?é’ e f A iRERAbn %@ﬁ@aﬂéﬁl@ﬁf lﬂa‘iﬁg fokRed irflo MY rb@RIA shape of a
mul fi component osa g jorm s ose

capetle EP@@WQ%W -i21SaHd sHp-ynisor axfnsire 953@?(?%%5%?@9@% A
p@ﬂe&&aﬁﬁ&hwoﬁ%ﬁﬁu@ﬁhe BolyaRPhatdriabineoht dosiedahapdis ¢ljection

m%{d?n C}gr}{)r%r & ed hoy orrceofl hHReE 1nJec{1on mohﬁné f)rsocgsg IS%S% ¢

injection molding machines for such a process are known.

The pharmaceutical dosage form may comprises a plurality of capsule
compartments each bounded and physically separated from at least one adjacent
compartment by a wall made of a pharmaceutically acceptable polymer material, such
as described herein, adjacent compartments being connected together in the assembled
dosage form, and being retained together by the connection at least prior to
administration to a patient, one or more of the compartments containing a drug
substance. Suitably in the assembled dosage form of this first embodiment there are at
least two, for example three, such capsule compartments. Three or more such

compartments may be linearly disposed in the assembled dosage form, e.g. in an
4-
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The parts of the dosage formof this invention, e.g. a
capsul e conpartnent wall, a solid sub-unit, or a
web@snsw20r |inker, conprise a pharnmaceuti cal | BCT/US2005/008147
accept abl e polyneric blend (and adhesive material if
wel. d mh ch .S general | [ ard
ane B Eoni g Bl st il Pl olfer e SRS T 56 S or
maye infernfediatechmparonanits Sﬂlédl]y tlede mhppe twh swch: appmlae

coﬁ?ﬁﬂﬁﬁéﬁ@e §1%1téﬁ’§ b% dgf s%gh ko §%§ul‘é%¥>fmpaﬂ efi'ts g%re?na%re ofa

nker  as escCri ove.
mafestahinhirhiina sparipad relonse éemmnqnhﬂ & &Ohtbatdb% paapsulg Bepealtment

wallrﬂlﬁﬁlvleﬁ) rbu!i’@% 6 19 @theydise BroaBiedas r%le:ik@tlts‘ébmt%ﬁitéj afttii\ethe delay,
e, SR G R STk e or v
cahkrqvagpattivien s mat,obeamadé deﬁ’&%iammbh I1§£1S1rrﬁ:rféklwt@ilrdléa‘£e
l e Nt gac sica
co P T S PR R B RE e R AsQ BFRB R e epuise
bre\nahleld tﬁﬁ@leasoﬁtsaophatsnammghateia lot gffentivelytiminheel jptely, reeg. when the
WBAEhRls 1nStH§E10%§h gesshidyed herein, adjacent

ei ng connect ed together in the assenbl ed

rtments
r%@é OF B1%S, csth@llnef the canstilsi ceawartpgaisesy Toyr exagple be
sulﬁsﬁmﬁenji tfthdaicall @asdh tefnh Qiclides hpkNwhichabi®B difuar, oval or

t t
oo 0 RS ol RhB st e i SABRALS TSN Sueent bl R &
parafleltdritapefing stg. snthoddenmwalls wiieh expar eonkially @asi at wast [Fatr of their

extEX LR sﬁg}&ﬁfﬁaﬂf H%Ehd‘fﬁgﬁ&l Sgg g{gﬁﬁ’gﬁxﬁﬁﬂg %ag leer V?Jed with

nore_ suc pos

conpestahisinagts ab@@g@ ogh e their epngitpdinplhy dlap@edremds S0 that the
ass@ﬁiBlUii' d%be@ ﬂ)ﬂﬁ n?dﬂfdalmeﬁl%ftassuﬁhaﬂﬁ?f%%ﬁﬁm?ﬁgﬁs}ﬁ £

internedi ate’'co

SUI 13316% 3ol %Crﬁé"ya%% CORQbYTaEHS hSuch 38 Hudragh Br Eﬁéwgg E100®
FuSapit@idl Mldﬁdildimfra@t@l S) tpMy(ﬁﬁﬂgwrﬁlatéQﬁSpallyhféEﬁt(mdﬂiﬂﬁ Hidragit®
T DT o o BB S p B o gy R

allCUOSE@lmg@ RS\ ¢ gsel for homﬁEcmlsmntandanghﬁdan maldingaThe

B T T e

emB‘P‘H@Fnb‘f tbmﬁvemwnc apsul e conpart rrent s may be nade of
a fTNc@'lic&hd)M* hfelﬂhdcﬁylﬁarhcimgd 96 gjr[e@é \@H@E af%Q g@l‘&BFe‘lh intestinal

SU e ment

s Gpd Ficy 3 e dp e B selopedn 05
5,7059482 RechmGedithtth¢ yoraent of fvdddhiiy ﬁicy&rpdi’m&ﬁh&t@h }Sy refegance in

its mﬁgt L b[%e?e %oqygﬁtﬁﬁagﬁ%t% goﬂogbrﬁg?e Ceoex m?fﬂﬁ‘g tlon
mo{ct@ﬂrmfeﬁapqweehaj@s whersirathe raiiol of agnyilic raug).?)c methamvhh atidrwas
gerlefHlyUOS wHHJP Bfor¥Br i clagM?m'er EExraﬁhUlérl 80U thgfe EQJH?HJI%S

cirgular cross section across the gltu
glyaﬁaf@ﬁa%%efr%ﬁ 3R afdRrAEOhA R Wit base of ﬁ}f‘d?q YIHLeE 3§, thevﬁoﬂmmold-
releaisiig a‘gaitl TheflicbmahR patenteathesdhbyurbl@ided pbls)@astal R dre not

sul%{yle fl(;r injection molding, but must be blended with a lubricamnt to produce a
capsule shell therein.

In order to produce injection molded, non-distorted, unwaxped capsule/sub-unit
components for assembly into either single capsule or multicompartment dosage forms
using Eudragit RS100 or RL 100, it has been determined that at least one Iubricant and

dissolution modifying agent are useful to obtain release from the dnjection molds.
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5 extent. Such substantially cylindrical capsule
conpartnents nmay be provided with connectable parts at

wor®s0897pot h of their |ongitudinally di sposed BCEUSI05/008147

that the assenbl ed dosage form may al so be overal |l of

et At s b R Oh b ARy, B¢ sfidrercfpym Pharma

acheinga) highEA oheablEpHriadgpefdent polmut evhidhugtamges 4re )nsBjuble in
w%%gy'éﬁ@rgg& ﬁ?lﬁg?%ﬁls& a0 %Llé%%%ﬁé’%@?ﬁ &léﬁﬁ%xq ';)ny'n'}erlg granule
with oW preneabiliycimddesofufle Bgvater. )Inmnn@aﬁ&/%rdr@m‘ﬂ BF41p5F
dl%?s%)lvesa}fn Mﬁﬁ/@ g‘ﬁiﬁ olin gq%lcbhog%me%gb@@uﬁm% g&oﬁetﬁ% ?gustamed or
mna@mﬁletf 911({436 E‘\éb@leé et 10 SR RIvE B

sﬁfab]ae’fbﬁué,emé eﬂtlmﬂ{bdlae@feyéas@ccaﬂptmht met hacr yI | c

acCl ase are so

i ui SEeg e Btk PR RN P Rht Db Shaiap deta i
thextdandbeoldd fRHans ectuiival WScipienG5 pdld Bhé¢Ruattiy Bnthe)Armhérecan
Pﬁe&ﬂxtagéutlc fasmlgt{bnﬂi‘nd R Pl @éﬁ%?ll's%&%f}n?@n{a erence

acry opol yners

ese
wer eTbs< RLGOGBYmenis blﬁ}cgéfvfl deitiapabiexcinients shiqh iaclydg, put are

nét 1%1@&@50%@413@ dn®, SfchasHHNIC, ARG, Bfc.; RBithdtARE, )é'ubh?as SDS or
,d vas’ gene 20% W w or . more of the | ymer

R S o enh oS By e e G 194 or PEG:

additiorsil pallyﬁieE’s MSondlg(}nclaaisS 200ptand additiofial binéfering agents for

y nol drel easi ng agent. The Lehmann
%3§t°@trnl%ré’§lc§: étgptkﬁg(%n%ltoosended pol yners al one are not

s ui t &bdre dogrodimpmief itheninveitigiorig 2 collentes RIJA0LYiEnde golymer
I C Or%} ds bt nfeitlcd Jgd b9 ARLAGH C@dl@lSWﬂ&CﬁQ@idCO%%’[&i Hs

er to uce | | Cthﬂ nol , han-dj stort eél

rRESp Kdcebl §G| ig progye tvaeoméwe ﬁ%termla? hzé theiniptghded use.
S?Rdlﬂ?e Kwdale;solﬁhggl e {{m@uﬂzﬁ Ithc%UHl ([[){qm art mbluéaﬂg eKlucel
orns. usl ragl I ee
Edeh Bt Feige ot L @ Sl obe K Bl o Rl
amdal nfoj/acnlgtr a@%hlt ofialmut 8&,000; Jtlas ablisosity & E@s40(f andra hblecular

\dg@%‘n? & %b%glt g&i (?j(il()é -m?as %}8)1%‘386’ ﬂﬁ‘{ﬂéﬁaﬁlﬁ% Bﬁ% %O %nd AL molecular

nuft act ure
wisiglih pglah@@t a(m emé G hasdeyieaedienin the kangsrof \X/ﬁ |—&ﬂ0,g1nd raum@@cular

@{@tbpmym@oom water. Eudragit RS 100 is al so
descri g apHiIind pendent

Wi t hAldi"Bé’nf thesnt rpgplagiiepq meqsafbrbéqa?ﬂ%fpﬁr' oS fop reduced
séRNivitesd weldingl egiditiohd JndprédcdGendile %)chiem b p‘reaihd yestpH

7 .0. 1 h | .h

nidrafaf red ot an el e B Rk el B B e
pol yftds reEughia@i thaBhObrdivdxving e co- hlead$ stﬂhmulrs additional
%ﬁfé%ﬁ‘t@ Lenie de§@r1 he' sﬁ'@i?gkﬁlgntr i€h e@RRAFO Q{&qf‘.%%%earsyl

se an er phar maceuti calTy accept abl é pol
algploldescr i bed in detail in

It has been determined that these coblended polymers produces shells which

hydrate and swell considerably more than the non-blended polymeric composition
under a number of conditions. This produces a formulation which has significant
improvements in dissolution reproducibility; the release of the capsule shells is
influenced less by the weld settings; an enhanced hydration profile, which results in
less structural integrity upon dissolution; and superior appearances, and tensile
properties of the resulting shells.

-6-



10

15

20

25

30

35

t he Handbook of Pharmaceutical excipients, published
jointly by the Anerican Pharnaceutical association and

w0 b@sPseeeraceut i cal society of Britain. The RUPQDUS2005/008147
polymer is blended with additional excipients which

i ncl , t . ot [ ent

o AN B Lo b Ml dne i B B oS Be
spible afteir prgjonged stfragegendigionpor e- f or ni ng/ chanel I i ng

agentg;g r§ }z%& tﬂa@gﬁ%?yrﬂér & &ﬁpcﬂg ggf%nﬁlst 1‘3]8 ted T 'aSnelt
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Hipsiap pmeﬁg may glso g@;}tg,]@tad@moﬁﬁ]chggmeﬁrgf @xo‘;,pqents to assists in

BN bW ﬁfé‘ﬁ hl Prit@efesS HAE it %ol@ﬁgtchﬁrabt@ﬁﬁms' @8sd RldRional
cob ndo LI OO wi.th the such_ as that

SeI&CIHQe 169{ hr%neéll tg; @pg 1@Fs qu,o qaenhancers, add1t10nal
shrfa@mﬂm,rf&tvedmn@@eiﬁsudﬁs( ¢t Tlfémftﬁé drlbtBet s%ﬁmfuﬁ@ptesm

%@é’n 18@? ag{)g‘?aglgﬁ?eu% 190 néqlpng gPlg mel eFXtIE’g}O%nﬁOﬁF&pé sm\g,_l?udragﬁ
R4 190er RS100andia Kﬂmmeﬂlt Skh aKIStsreleﬂ aleohels a viscosity in

the r f

1 s g R
raefrablychpt qppgilesiosGomponemy aaver?bwéﬂpslﬁn%vfgahoub@ 3 ipahet
m%ﬁnpﬂﬁtably hesma Nowses dissolufioh @@rfbﬁﬁ‘zﬂﬁe Wlll fiore dfopriately

1 B 500 o245 e 0 B o

thuekagglss nafy bablecﬂssai%y & 0d0ce alpirtg alithetorhparats, or modification of
ﬂtlé%f aPSdi Sllﬁelﬁg’ e m:d'it%on 13 t%]g %a?ﬂcb%%n%f O&Js des for

en i nproved
tens |Th@ pglm%mplyeﬁset@@vﬂatsr EUCEmt B&4 00 by BS 400 apresantlinthe
oMk BaticMidsh a3ahi dMBoef 10 BbBe! S0V v/t IR lah&heﬂen&%dﬁnem

e B b B o SR b . 1o

adetherr érswtlimEeE Rlgapit RXDOporeRS 106 isdprédeht incarimoudtiehabdgt 20 to
4%)5/‘3{?}%" al cohol. It has been determ ned that these
bl'ended pol ymers produces shells which hydrate and
swel IASCIGYQ@f termbynyermomatetihlgs) mdyeinplode biten siestapodsytomrddify

t%@éﬁlb@ﬁ}&% dg! Ftpt"i‘h&ﬁ' '@mﬁ 10&1@ g@l‘i&'&%ﬁ? ?Eclu(ﬂ?é But not limited to

es a formulation
HatEe RBESRIBLGeRReeEY, &whrwﬁntﬁemiaﬁws@ disselytion medifying agents,

phﬁie aiff, colvRria@psettE ﬂ%h&lrin“g d ntsréfnh ldﬁ/@@t@ﬁin a8&ntdY

VR e T -
theli e swisity ohsurfucel teswsijoaroff die fappelatiaurbrad, lﬁfvd:vbg _rihShjlgher amounts
BB st UE S e 0 T
seleetisingnay b@gul@cbb}@ﬂ@@dvaéqqg batyis r@@n@ness;a@ﬂma useful criterion. While
HLB surfactants have been utilized herein, such as Tween® 80 (HLB=10), Pluronic
F68 (HLB =28), and SDS (HLB>40), lower HLB value surfactants, such as Pluronic
F92 and F127 may also be used. Pluronic, made by BASF, USA has a synonym of
POLOXAMER. Pluronic F68 for instance has a molecular weight of 8,400. Pluronic
F127 has a molecular weight of 12,600. Pluronics are polyoxypropylene-
polyoxyethylene block copolymers.

A surfactant may also be called an oligomeric surface modifier and includes,
but is not limited to: Pluronics® (block copolymers of ethylene oxide and propylene

oxide, and are also referred to as polyoxypropylene-polyoxyethylene block
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It is recognized that the polyneric conpositions are
first nelted in a nelt extrusion process, and may al so

w@emsasaT2a@ddi ti onal additives or excipients toPEEEERNT008147

in5nelt flow, strength, brittleness, and other
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faétvrqw*s,@sﬁr@n ef sprbiten mosRlaHIEe, @?P@Ql?@h moragp@mtafﬁgmpnostearate

et%L%:Lg?aQ'S B%%%I%&ﬁ@ |BM%§?[¢a gﬁlﬁ@b‘ o@Soﬁk&@ﬂ'@' |Tr1tonX 200
Ppweﬁ?ﬂafeyﬁ ﬁkycw;ﬂ elvesyl poaestearpte, yd rbégllrpgbﬁm ¥4 ﬁlaba-tocopheryl

pg@g&?leﬁs g@lb?ltlgms)%eﬁhﬁ_e)tﬂ @:E/)cfios’&ofﬂ?f beitl Igémfsnm a®budbsistearate,
. out 0. uita ..5mm wever
SR SHCTB AR ol TP SHFRT Fstats bugympts: e and
combimaadis andinckhessthelepfndi ng upon the rel ease profiles

d esi ‘sgﬁabliz il Fo%ﬁﬁ?aufoﬂ nﬁ%‘ Agﬁ%ﬁél%&ﬁﬁaﬁn FR¥% ?cg) PG@&E‘&%‘E Y0%

to reduce mar I N I catl on
WhW sgripgiantes. dSFllT surfagtanis ferm;l%3 hepein dléﬁl‘ﬂd% podigm dargl spfpte,
alk8 r%%ﬁ@cﬁﬁ)adsxéodﬁﬁﬁdmbmarf?@qsm bmswbk a@ptfblylﬁea@ lofgiHlylene
or resen | O
oS5 i D> 6 GEide PR RO g, Ty 00 IOt Heiable
serfdrtaitsaa Vitandn EGTPGRRL (ddiwun 188yl Olfiate, preesse fitty acidesters,

le%ﬁglﬂn bnd tfhte ?’Eﬂ'gﬁlc é??l}p%_ %&he? %@b\ff/gﬁherlt 41y ?Q?;(E‘tg)r(apon K-12®) or

adhaslivopatymatsoftetipeneoxddesagh prppylepmsoxida lédlsect inghe formulatlon

' EBfebdnt RAEAh Srdt S9ss M AR 6Y %ggmt NBELIS URSS BRE €5, WAV
ngt heir properties, and to ‘égemto vari,ous
appl |

prlymgric pﬁ]&‘}%@rﬁélg@g{el‘lﬁ ST @qerfp@ exsgif appropriately chosen,
ety rth@fdeiids Sct a@%@drphb@éh}@nbamcslﬁﬁablé albsbt;ﬁlaﬁteﬁhancers for use

L A e BN S Ko BRI g P At
ssokemsttbaomey dageet SomSidaric acidpolaici avid, phlnaitis acifl dewanscid, and
Vlﬁthn EhﬁPég) raﬂilc@ St ogﬁ?ﬁgf‘@%@ﬁ gﬁltéﬁ)?}f 'tl'ie%g aBsQ)rptlon

I"ower Vi scosity and sur ension
eplaanaeis atd RrAYeD! wraitangoakabent 0 fmalugReYe wivunt s it nmay

advepsgliyi-&k h?a%tbetelﬁﬁal&ml tb b¥siffin %Hé%élﬁﬁgl l:ﬁdréi@eril@i§§6?the

form,.The_surfact sel ecti on nﬁé gw g]l %W
cQRPRRition, Rl ol RsiCEss ithag SPERIOYe I gy Ciion are
thhyleittitB(BRC), atdcatit, Sribatyecilige nadetyil trictkyl diteste (ATESH @betyl

tilt%}-li qﬁ%&%}(ﬁ% (%;ul%y—ll_‘t%halﬁ ucéglgtalf?e%a E28 ﬁ%)Bdwﬁh%)l ghﬁlﬁﬁte

viiyl pmoluioﬁe gl3@:nbtrm@tatenmlthﬂon&aglyg@legoly@mﬂwﬂﬂr@ sorhilda
n@ﬁo%éﬁe g&@@la@%@mﬁ; YR QRN & aﬁalc%hﬁﬁbn&r%&ﬂhes #H6&of. The

or inst has a npl ecul ar_ "'wei ght of 400. Pluronic
polymeric material will determine which plasticizer is sultable for use. Suitably, the

plasticizer is present in an amount of about 0 to about 20% w/w. In one embodiment of
the invention the plasticizers are present in an amount from about 0 about 5% w/w. One
embodiment of the present invention is the ability to form an injection molded shell of a
Eudragit RL 100 or RS 100 formulation without the addition of a plasticizer such as those
noted above.

Dissolution modifying agents, or substances that assist in release modification,
alter the erosion and/or swelling characteristics of the capsule shell/linker/component.
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h?@ﬂ@%@?&l&netﬂﬂ%ﬂﬁloﬁt (I@PMC)DW&QBIgQ@EI&E SuctedsdowShieiBoAs weight
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affl KFWrERs I MR Eured ¥ (RO ﬁ)m&ﬁ%{}twelﬁﬂé %ﬁllﬁgher molecular
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h?ﬁmscsmkﬂcammenbmm OShRéibl 1¥h® ShiveTRible solitds §58d as dissolution

L e S R 350 RVt ebu TooFHa 5f Pner

etnbeginame therssetintg dgantams presrmh in dressouri zﬁnmrrz%dmly 20ut0 ghiutut 65%
“ﬁw glﬁglb%s,agoﬁ§§q% N 1% w w. The polyneric carriers or
f

goneri c surface nodifiers, if appropriately chosen,
may (Heersuitylde disseluden @l@étfmgueéﬁp@nﬁan@éd% busyepnablimited to

tli'bbcc-lers Qﬁ‘h@ﬂ-r&ﬁﬂﬁ@%ﬁ bsrs | Qkh H§ ﬁylﬂ@f 8t Hxanﬁlﬂ? | pregenbud the &ﬁlge of
I n SUcCr.os

%lftt%r% @&Lb@gbﬁ‘f‘)’/e g W ffgl‘fﬁ’gglglqdﬁﬁ b gsaralérc a5t WagRolIble fillers,
sﬁctlﬁ@rlaaoag 1a(dt1tdl) I Iﬁalﬁtoa,csoebnorb al aitdrhativeB atganiaucids swhiad malic
a?lﬁe(rblg%) acn(g oF % B]H/c ac%cﬁ gglé&ﬁ‘)(f grersear{t 119 2 éz%%ggrg eﬁacs)utgsrstg about 70%
wiwedeatother enboaligentof tbdmasenomvontamhc vw20esoluble fillers may be
pp%gaﬁtﬂ&h%ﬁﬁﬁloﬂﬁtyoflﬁﬁ?ﬁﬂ@{o%%% 3, 99%i St in the ”E' ting

aracteristics of corrp05| tion. Exenplary
pl astinoithes grovprpdisuibje diss dpinropeditying ?Fﬁlglep‘ﬁ\?‘%ﬂlﬁ ggents
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SO&I EP\;II? (ACIC]SI-¥01 Qlt)rplrc?c{ucgci b}cf: va&t cop(o cf(z) an% cros¥>ov1done (cross-

linked polyvinyl pyrrolidone); and combinations or mixtures thereof. Suitably, the

class of disintegrants are present in the range of about 10 to 40%, more preferably
about 20 to 30% w/w. It is recognized that the one of more classes of dissolution
modifying excipients may be used alone, or in combination as mixtures with each
other, resulting in a range from about 2.5 to about 70% w/w.
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tributyl citrate (ATBC), dibutyl phthalate, dibutyl
sebacate (DBS), diethyl phthalate, vinyl pyrrolidone
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S es i
e hg el &g kercgrtiof S 180l diokr élrt?f&é“\(et Paferial ysgable as a
lﬁbﬂ&ﬁrﬂ/ﬂob(qirbmd&m isMAcifidn (a)lﬁat@lﬁpp‘bddam eSuitablya isedlulsrieatts for use
l?e%lﬁ(ap%ly uce,an r{g irlgf%@? poyi done or copovi don,

e

I's ratio P?olldone and vi nyl
acet ddee embmﬁlment ofi the presdnt ag@nnsn Isfthe:lcombthlﬂommf stearyl alcohol,

MS{ 6&%@%@&3@%@?& Zdﬁlg%e nﬁflﬁg LS%IQ%I?%E% o%tl&?alla ’%he

BHPWE%W@ Tk ceraprishesttactapt, sa¢lasip$ eb2Yovels) ordasshor 1%

oasesgt Tk swemaimé SR Iaaydbé(:alg gul @ﬁx@%&p?ﬁ%ﬂﬁb% &va blend of
SUC

| ower

drox el | ul ose
F%B?‘gjr ?%ﬁ}ﬂgc‘j’ s, e.g., KLUCEL EF and LF grades, and
m xt uFlesfired ptddacts @fidris mvestion, ae. the cqltites,vindlor bogbesients or sub-

LER% a?lﬁﬂf@@%ﬂ%ﬂ{% ﬁ[d%glgeﬁ? a]ll'sg%; etﬁ% Eg%éii ealalst Qﬁ eV}Ithh they are

gderte %ﬁe{n%g teeegase M@tbé’vld@h thexcary i tt@;ﬂ;cr Thesub-units may

aﬂﬂﬁio'n@lll’ﬂf Be providda Mﬁ?&rﬁﬁu&ioﬁﬁ%h’tﬁfa@ Rnffd hfo}ﬂcfé aterlals in the
exci pi ents ar t he range about 10 %to ut
p;%%;rvma terials ﬂgyvhJé:lh tpxey are made to enhance the ease with Wthh they can be
joined together, either by simple mechanical joints, or welded together. A suitable
material for assisting such are opacifier materials such as carbon (e.g. 0.2-0.5%), iron
oxides or titanium dioxide (e.g. 0.5-1.0%) which help the polymer to absorb laser
energy. Such opacifier materials are generally regarded as safe.
For example each of a plurality of sub units, e.g. of the capsule compartments,

solid sub-units, or combinations thereof may comprise the same or different

polymer(s). For example each of a plurality of sub units, e.g. of capsule compartments,
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enbodi nent the swelling agents is present in an anount
from about 20 to about 65% w w, suitably about 50%
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comeinjmeotrudr rame dmg substantesdsuitable s?mrenal)ddnahlstnhlmn, and appears to
bé‘sﬁﬁéﬂlé fRUdypdd! &f%ﬁ&?émg‘éﬂﬁsﬁdﬁ@r ate (G\B), talc,
gnesi um st t A con di oxi de, anorphous silicic
aC| d Therdiiug shstanes(F) eoataingddn eapsanrale empagiment sey be gresent in

ah8hiedle fome e |gU£)sl' 4 fderf %ml@ﬁw@ RemPhdt ”ﬁ{drédépﬁﬁeﬁ gfel' SWup or
r onot er ositlon

p the co

hﬁP’é]s@HYldFﬁ&&’ifhedﬁ‘P?' Pwep%%er&fwaikre%tﬁw lﬁﬁ%ﬁwﬂ.‘é@eg to the

liguidt cipkedrt bfithieilatean threStortndb The cantemmﬁﬂlél cdnpgriagatspé.g. drug
t ear a h_a odac

R, ORI Rkog S IS L ARAT Rrer Ry S B R methogs pu

tlyiso ubell ednyentienadyifersiillieg ‘papsulﬂsl Juchgs dasating pingor d@fﬁlhng

| ubr igankpRIAS Rl dﬁi’f’ert% EQJHT&E@}% Qi éru% Q:Qﬁ‘eeﬁ‘tq@}étase

t o abaout 30% w W anot her enbodi ment [ ubri cant
charapferslags; and Télm 173%‘2& acipvied iy ByLRUS 26505 wE O exaﬁlpéﬁmq@rmore

61 Q- RS andVdi@apdti ¢chadtrtnhéntPhe 8O tulfstamip hiedibtetrélease,

i.e. releasing their drug contents substantially immediately upon ingestion or on

reaching the stomach. This may for example be achieved by means of the matrix
polymer or the capsule compartment wall dissolving, disintegrating or otherwise being
breached to release the drug content substantially immediately. Generally, immediate-
release sub-units are preferably provided by being capsule compartments.
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15% w/ w. Stearyl alcohol has been found to act as a

nmol d processing |ubricant but and causes no nold
waele@snsdeon, i.e. crunpling of the nulti dosagePCT/US2005/008147

conpartnment shell when the hot soft shell is taken out

of t nol d. . Anot her al nat i v rial.useable as a

ubr R TRrPPls g el O R Ak of el e 8y be

spstathgdiryleasSisubainlity, Preferablybhése ant solidoubumes,tes mdiutk meatrix of
ey . ey :

L e ——

thim walledrgapsie.cohol , at | east one swel |l able solid, and

t he pdrieiBhpUHeainhorRsb S BubMitstnd)dr ¥apsult&ompartments may be
f rgullatl on. may further conprjse a surfactant, SUCE as
nafiedaipiCo, RPrale FPLSemly Tels e thelk duEFReRl s iSRS
peddteniingd pdnt iae polkiesashydnexiyil opydms e Thidin@sebeqichRved by

| end .of ,hydroxypropyl.cek.l ulose. ..The final od s of
P o rLiPGRAE AR PR S isrtfse oot BRBSHENT
covireuemts sichray theddiove oealidnedi Fwelragie® pelyseisalFor instanhe, E100 is
Rl upgL materials of which they are nade to enhance
the ease with which they can be wel ded together. The
sub- Uifirexamale igdes @bodﬁeﬂ%ﬁ%ﬂhﬁé capla epsepaginant-linker-capsule
oaipatteat H6¥agé firaPdbie @paas déxﬁgaﬂtrﬁéﬁtliﬁ’@ PRRICH 91§ imhediate

el B pigB By R e riated SE i B okp achieve this for
dxagplchare, capsilt eompyrtmemphey hewhdnoicpdlymed matsrialowhich cause the
c‘ﬁﬁéuﬁ@ SorhBREROG o rdesitlik %?ﬁa%ecaﬁ%n% ?}ﬂ e sfhachBF k@ﬁéx Wit of the
stuch are  opacifrer materid s such as carbon . 0.

digeptige Gogt, and b lakPu@sting asta ¢losire fardhosdcard ¢anpprtment) and the

s@eéfdlco%@aﬂ‘fﬂgn@ RsdiflRy HR ghReloY MRfierfa® APSRE Bhdv@¥Ecribed enteric
energy. S opaciléilbgr materi al s are

uch .general l'y
m&gla?ra@ahlaﬁ relggsg t méfam?rl@@&érhﬂ@fmfgstmaﬂmmwea%
sub ub¢tesningtich ofthe tite: @apsitibe witimp tiet daeid-thtesti@hli tehet at which

-units, . nbi [ t.h f . [ th
B T AP S0 B TEL e
rature af theysubfungubatanali e.g. @sgid sub-wndpsatkia polymer or a capsule
GHRATERL S S04 R T B
cltrep De Leseaiussuts b Flosra masesil.aF oF eiERkathe vl different, c.g.
aﬁ}ﬂ@éﬁ@@&rﬁ{)ﬁﬁhm{@ lhﬁ?sb% rhi&fdf?ﬁh@ﬁgﬁ whithOuré 8€ferent or which

stro- H estjnal,.tract o he patient at .a.different
qlhsriseitley inrthee fissolffipn ondisigfeekiion heieFstistiss 5p g5 forghdow
diffedeandonmparatients itk défiférent! e sel¢a’e theragiadstient Ssnilarly for
i 0 i nativel v. h - uni
PSR L PEIBE A SR Ay s v
d@otyaners sddchnare difEersaime vdrvclaotiedwiss differ mgheir dissolution or

didifReRkib8 had A Hds s tak %‘eﬁoxxpéliﬂ%?elﬁit Bolld @Rt S dfferent

astro-intestinal system For exanple two or nore
Cg%redﬁﬁs?@aré‘?tﬁr.mt% capsul e conpartments, may each
For example the matrix, wall or closure material may be a polymer which

dissolves or disperses at stomach pH to release the drug substance in the stomach.
Alternatively the wall material of different compartments may differ so that different
compartments have different release characteristics.

For example a solid sub-unit or a capsule compartment may have respectively a
matrix or a wall or a closure comprising an enteric polymer which dissolves or

disperses at the pH of the small or large intestine to release the drug substance in the
-12-
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contain different drug substances, and/or different

drug substance fornul ations, and/or the same drug in
walpdobmsené fornul ati ons, so that a conbi nati onP@f/US2005/008147

or nore drag subst ances or formul ati ons may be

n ni nt . . The ;dos for t hi.s

iR SaEH P BB Rl e b oS RV oL i

rvﬁwrmhemUSeimi;l&%elr drug content and/or drag content

rel eaggy dﬁ?ﬂl?&r%ﬁt{pﬁfa‘u@%ﬁt& RaR V&1 PO 308G ih ﬂ{i%eﬁbetween

tailore nistration regulrenen
cenméﬁmeaﬁssoah@t thigkgrevaiedeaapagmentsaligupimeretstovely ghan thinner

WaRa R a{;tﬂl%nfgver al |l assenbl ed dosage form may be

det er t he nat.ure and quantit f the terlal

to be‘% LeRr AR Shroc b e HADeior B 6Legpte may have

agehgion IpS%nltsﬁ(Bﬂ WEnkabsh WBnt:le petfelentdlypdissohe. anEf@xﬁayethaﬂéby aetarmme

0sa or R r ora stratlo ma

OB L e b EREE i feos Bg B, Mot dcBlipl b rdRafte such

pOirtte nffedakiress wapkomgrsahaes, atg. emall Tbles,cos wer—ﬂnlrled hades in the
*1%5131 of Hlel @ute. ise BORS %Qﬂlgtc%fggd Qrgdd@nco%i%ld with a film of

orm cont al ni nd one or nor

aslftﬂlfffaﬁl pategpl Bptdiswives ot %PFea@th%lﬁnln%anPla’fplBéb? digesjivedract, for
eSchin ﬁatﬂneerfté}[c FIlimbyReRrial. FotGRaMpREuSHPSHAEF Svealthds may

dra nce s contained in an suI cO rt
it AT G et P T 4R e
@emmuhmwhmbxrthacﬁpsuIHmmmnmmltesfprrg@l syrup or i qw d

or 0vi-ARCb Nl S SARRYLS SPRARMIER ntE Ll S |

sufficren tent
opmttét@tlpmlrfeaturﬁh ¢hat omdafyttheis flrugnslegsagbaracirsisties. F@rgxample solid

SE{B-%%@ Hﬁ%tlﬁ'}ﬁsﬁdemthQEtehﬁi ERFEESA chﬁl{rfélsttﬂ %reate a large surface
n‘&artrrents b st an dard thogf? such _as ose used

@Kaﬁalw ifl §pbnits gy be ap g faan Ogh‘blFP‘%%Y HulsEs: flomyits, or
t@ﬂoﬁt& omhidhi shapésl dré RGowd eteddd bowl:ﬂrtiﬁ ﬁrstrabded dfsbntidn @8rosion in

h
R BB A Pt b8 SRDh ke Bt P RbE rivare gL pruggontent

dispgssed Boreiexanpl e one or nore sol i d sub-units and/ or

CaPS U HSRALIS U SerEMle R RUURLAR Bl b WIRAL P Sdrugs,

rel ease, 1.e easl'n
PEQIBLIS ApRDIRS, yurleieeadidst @mtsdtlgp@lmgpmtg@étdpmb@d heygin. This term

ih@addith&ap élﬁlcse{cﬁV@Q&ntsT Bio%cﬁ@é/ aéeﬁfs Edﬁﬁf%é&lt? qh@ahuB¥ @dents,

neans of . the nmatr.i x capsu
ﬁ%%%‘r“ﬁ?é?}ttﬂ% Ry amaa%ggwg %%%f@els* and follows the
coidetingd Semlthe Byrdpes@aUnénh Goide @b Gasé Manafadturipgdaadtent Such

sﬁH%%c%g %fe%ljte%déd'%e 1%1% éﬁamge&gé%lﬂb%t%lgng}a&heart il c{ ERSE in the

are prefera provi
déagmpsis s ¢veersitigetions tieatment.ongrevention of s dis¢ase outy ?Lffﬁct the

s&ﬁ%% kPR GO %&3”5‘ The sﬂ%ﬁa&@ gsatl&' iRadag §|d{‘a§ﬁ8‘snc agent,

-units. Preferably these are sol units
SBeh £ Fpimagingreebpdien a yadiqactis 1ab ?léd 89ERHNGle Thelr use may be in

atth&BeAE &r MHyebesh AVHuinan0 Tl hasRadol duichl HEivehenbe plophylactic,
of for treatment of a disease state. The agents herein include both small molecule

therapeutics, as well as peptides and proteins. The pharmaceutical compositions
described herein may optionally comprise one or more pharmaceutically acceptable
active agent, bioactive agent, active agent, therapeutic agent, therapeutic protein,
diagnostic agent, or drug(s) or ingredients distributed within.
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thin wal l ed capsul e. For exanple one or nore solid
sub-units and/ or capsule conpartnents may be

w@ioseshbeel ease sub-units for exanpl e rel easi nBCT/H81005/008147
drug content at a specific predeternined point in a

pat i gastr |nt est

te n n
achi 47 aﬁﬁ"?ﬁ%‘ﬁ {f"%,]gl%?l et cﬁug are all used
in@hrsbmigeeblgr di sperse only at defined pH environnents,

such ;ggte; DEuARRYNS: RO B8k @@J@%&%&'&ﬂe PRt ShRs For

Phgsgasoeiis.c ffhm@ﬁpre,aasélup agsniyhichrpent the cﬁn@ma efayesy p@uble, freely

sctTRasd1ABBLnd gﬁ%ﬁfgl}f SS1ABIO RS dERRRIhErefOATR @ﬁédﬁ?ﬁh&sé@lﬁﬂlsbe
effectively | dilate rel ease and the other rmay be

inygiah-ned, “ del ayed or pul sed rel ease. To achieve this
for @aﬁmﬂb drnansubeansds can be iRtk dEidin ﬁrwnéisa oﬂmkemoélasses of

e YThtR i o8l funl i aBRESTe AR PO SRS Ol A Rbmintics
aipaatrhpthntibegetity estibiotict fiadudmgrpdmtcﬂhn b), akteroageents,ng as
alﬁld% Desdiifts aﬂ{ldfagﬁ‘?%ﬁ&d aﬁ%@ﬁﬁ&%)hﬁﬁﬂ nkd] ednﬁﬁﬁ%ﬁtgnswe

art menit 1t ter al
aw@w AnHBwsarBédagontse amemwbyﬁféﬁgl agﬁms(:%ntméméa% ARty

uﬁhﬁﬁoﬁﬁrﬁcﬁﬁﬁn’t@ @hMth 1H Bgeﬂt@ taﬁﬁ{drﬁ@’lgeﬁt@ Vdnkmyfﬁﬁsfedatwes

Deter.m n 1 (? H] ﬂ blood
(hygaetics Iéeé‘f‘? ﬁ%ﬂos @atswgswwﬁtacﬁ tenQerpton hiacKing, a@ﬁ%tas 0o
piotlactiraad sabiisitas cardianinetrdpicageris cactinoebeﬁﬂdsbyoﬂ’lg’ﬂ suppressants

(e%é?é%l‘a%tsgeﬁl% rﬁﬁéozgt?cs?,xdlé%%sﬁg Qgelﬁ@ Huﬁr&ic%r (#o%amﬁergm%

or "a
(antiparkisosianzigents), haﬁnoﬁ@thsamnuﬂolaglcelrﬂgenf@dmd tm&ﬂtlng agents,

mWE@l@ Relagar %?Fegr RathotliReHEL gaﬁfhy%]@ cﬂﬁft?&g a8 bIﬂE@sphonates

cl osure. mat’ For _exanpl fferent
prosigeladinge Biophaphgrsiticalneex hegmagies ﬁ’ﬁ dpe SE‘éP*Q?Pe pai-allergic
agiatss; @’flﬁfu@rﬁd dddenpndxiey, syl’ﬁjt)all‘iorﬁlrﬂhﬁfdﬁ/l 1§19roﬁkﬂ ?édﬁts PDR Neinhibitors,
u ratl on characreri s
N o B A S TR e B e g S,
r el e¥seferbddangtsabstandes Sncl@ienthbsr inyenfled faroaatpldminikteation and
mgrg}zlééfg&g udg%ﬁls atiRf, eAId%LCﬁg)EIOHI ffﬁ?ers @fasse‘? of rugglaﬁ&gﬂéung of

uni

spgricsavidin corh elRiscriderennd @eMa]rtm@fé The Exies Pharmacopoia,
T%ﬁﬁﬂhﬁﬁﬁ Paitieh, 'ﬁl‘l@Pl’iﬁrﬁﬁEﬁIﬂCQﬁPl‘éE’sa 'L@ﬁ&(ﬁ{ '1989 GRe §1§c16§1r5 ef

whihoaer MZ}?%@%@??GQ@@&%E Fof e{@%&% i ?4%6%5‘ by ergv%bﬁtances
alercohhﬁsmfaﬂymﬁhﬂﬁblahndfaycd@ﬂ)e&prepdrym ta(vhmqheﬂtr&smi ieke art.
R T R ER T ——
polpeErs. aThQ)ph}mcfoF@wencal chapetetisteastod tinsy pdlyhfeesr, agwelllaathe
tHHKiHe8E 6fthe ultimate injection molded component, will dictate the design of the
dosage form, such as rapid dissolve, immediate release, delayed release, modified
release such as sustained release, controlled release, or pulsatile release. etc.

The polymer blends are made by well-known methods for producing hot melt
extrusions in which the selected ingredients are fed into a feed hopper of an extrusion
machine. Suitable well known equipment is readily available for producing a hot melt
extrusion of the blends herein. .

For production of an early release capsule or component in a multidosage
capsule, (such as in a 2 hour window or less), the polymer Eudragit RL 100 (R6hm),
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conpartnments have different rel ease characteristics.
For exanple a solid sub-unit or a capsul e conpart nent

worensihsares respectively a matrix or a wall or aPCl/uS08008147

conprising an enteric polymer which dissolves or

RO N kMR (LD IE LR,
béqmdmgomtb rﬁlmer@cchmws bepeted betsin. basi walb by egenfhyrthe espapinesntal
s&tidﬁ f(ﬁﬁﬁﬂ@cpﬁlewﬁﬂa ﬁ-f;‘brﬁaﬂto and ﬁ?dro%bfajd?%lﬁh&% 8f a coblend of HPC

alternative mat er | al

happeyw bheea SWWO@%@%WH@W@C%H meddedigommeasnt higleepn be

rél IR FepiRIiced dhé [njetted 6@ thé a1 withaBdidal 'Hifo %@fbilg?e%fthe
ﬁeﬁ artments. Additionally or alternatively the
IIBartrrent wal | s or the closure may have areas or

p0| ntBxpefimeatkwigs K lwdel Hﬁqma/faﬁbms”mdraéﬂtaged,i 1a8gihy €roan3l to 70%
bééﬁefoﬁgxltaﬁe%ta%d%ﬁgd %)Ii] ?het {IagFangé no(ﬂ§so 1&10 d[[ 9 n,LF%g%uf%{ions

ease stance con
Cemémllpgnapnrgx c¥6%kakch¥sKlurals baverdes dotnsl teshave s1gmlas disbdlution

tleﬁ:IS 5{3211&1@) 1n|b%§?§mﬁﬁdtédh§%tﬁkﬁh§§l anfl shﬂﬁafe@'ﬂ?t@ gguds

the closure, thése_holes belng ose
c ov e r@oenﬁm%a consystept & eaée,p%ﬁ yh@limaﬁﬁ}@tgal :Egrrnlu}?é]lons include various

hﬂdt@@hﬂw&ﬁ(cﬁﬁmﬁs pPz%fdi@El?,f i ﬁh@dro@ﬁili&texbﬁblérﬁ & &‘legﬁﬁltzlh ¥&es not
r eX n ent y.ner nm

e P R et otz e HAGAIRUC, such s

Pbamu@oatﬁ% @apiRME witirpgidsetmbsition tenfparatlmé 1GPCH AL hxted, these
s@@ﬂl&’ﬁl@ Qolﬁ’g%earré‘ﬁ ﬁﬁblerhomh&lalaglg‘?n G ef" of?ﬁ@@sr By BBeclifr wei ight,

fornmed € sub-unit IT10ona

foq exappigsi 0dd wr §8keeradps Gor Agshpege l@dh%momla@s megight of HPC,

férﬁﬁ&tﬁﬁflﬁ slﬁchﬁ& ré’tﬁﬁ'tﬁé/ aBill8i to Hidkde 1R! 8813 Sut the hydratlon rate may be
char ac

For ex | e sol sub-u
SR A% e Sl b S LB e M2t s S e g ime of
tlee dhatlgad seledsead tler cﬁﬂnpd?ﬁhts&}(@ﬁﬁi Rapsuld. Bupertinéndts withKlucel®
W I hder nut r . .
HER: WeVhi0fe bl Bhee B HC X AR apd R G eriance n
disselationtithes. dpuvdrtiensorntainiagd8itoi0 %h Klugl® danebkea fawmdl to

h&RY §iRSRPARENH Y0 fifeb end toward f| rst order rel ease of
drug_caqnt.ent éIS ersed therein.

har naceuti cal |
accepiapyien gfe H%bélcamﬂ &uqb&é§teaﬁdtalq0§0h@1han¢%ﬂ% % & also found
e u@,saer ﬁfo@bﬁidh‘é of l@&@ﬁyﬂ aﬁsho1r1ﬁ@ﬂe@secm@gbaf§b1hﬁu§d ésttb ehadle

d
nBREPE DL v ST, 5 Orr G B Bphrallnieds SR peipats, and

dmg&cgratlng h@n:eqoeutl c agents, therapeutic proteins,

di agnostic agents, or drug(s) as defined herein, and
foll ows the guidelines fromthe European Union Guide
EEAMBEESVanuf act uri ng Practice. Such substances are

| Nt e dnFetibH Wil HBWRAIRIBE G} ©fdre@@lib Yild 86118%vif dX8fnples,

lrect effec the
W?uch are merely 1hustrat1ve and are not to be construed as a limitation of the scope of

the present invention. All temperatures are given in degrees centigrade; all solvents are
highest available purity unless otherwise indicated.

Example 1
Manufacture of multicomponent pharmaceutical dosage forms with
pharmaceutically acceptable polymeric compositions as described herein.
Example 1 will describe a general process used to mold the various multicomponent
-15-



di agnosi s, cure, mtigation, treatnent, or prevention

of a disease or to affect the structure and function
w@booshgd7body. The substance may al so i ncl ude aPCT/US2005/008147

di agnosti c agent, such as an inmagi ng agent and/or a

radi oacfive | abeled co d. Their use be in a
cR IR BPrORFte RIS RRAH AR RS sEtopgosyonS are shown
argkdasenibhed bebow.be prophyl actic, or for treatnment of a

di sease state. The agents herein include both small
ot-ecute—therapetut+es,—aswetH—as—peptt+des—and
Heomeimber Thdaterial naceut i cal _conpositions descri beh%w/w
herein may |Oph L OBV GRIRY IR e MOR & (BRESR it RL100) | 25.0

harmacetutHcar—y acceptant e actt ve agent, oroacttve

hgent . act i \Vdydigasipropyheelideset (Kduegd 611, t her apeut i ¢50.0
pgot ei n, dijagp, .teirﬁoﬁgﬁrﬁ}ateor drug(s) or ingredientsg;g

fstributed—wthirn As used herernm theternts—actiye
fient ", " dr|u¥earpl elopholomillest yg" are all used 12.0
nt erchangegaplyy;. Water solubility of an active agentggg
s defrtmed by theUnited—States—Pharnacoepta:
Therefore, active agents which neet the criteria of
ve{ygﬁﬁguﬁhgat?lé bfegid%érﬁ@kwgle@ler:sol ubl e anddSDarl ngly

sol ubl e "as defj ne erein ar C e s

i nvention. SuifdM< }E}%@x%wﬁﬁ@@&%‘gﬁf’%@ é’E} ect ed
from a vari et yltan Xiestose hamskgdafe dr ugs i ncl udi ng,

but not limte 0 I LCS, i -inflammatory
agents, anthel &ne%}?'csgga%ﬁﬁq?éhac’?’rlﬁ@{%ﬁm C agents,

ant i 1oi form edoiogeneatismywsisnblentll i n' s), anti coagul ants,
ant| §:&R{peass%?tﬁl§1§ co%?tdtﬂigg% bGeR USRIt e%%ﬂ&%i'tl?'%th%%ellet

anti histam nes, antih rtensive agents, . . .
fegder and SPamidaT eféa%wggefwrawﬂh ifeRsheral e cqPipaah ard a pelletizer. Fit
thantlete® plodd in the AERBESH molHRNASURIRE e ESanbR, proddssihf pa@hidters

agent antiviral agents, anxiolytic sedatives
m?%§%ﬂ§?%%s and neurol eptics), astringents,

bet a- adr enocept or bl ocki ng agents, blood products and

subs 'ﬁﬁq s, cardiac inotropic agents,

cortrcosteroids, cough suppressants (expectorants and

mucofgEssyed di agnosti c agents, di uk¥xipes(range 100 - 500 rpm)

o e A Ul ot o e TDs 1 e
rel a %P??mb%?fiéﬁ}’r?p%\i hom neti cs, pan&GF“Eﬁ%SS' {%%)
cangélﬁpérmquar@rﬂasphonaLes, pr ostcmgc[qfaggaso - 135°C)

r adi arnaceutical s, sex hornones (| udi n o

er SPABSREAGR S 67 agent s, s MEF PSS da140°0)
anor Esmperatusyefizitecn neti cs, t hyr oi Hl53gérange 16DE1457C)
| NPk Blr bk L OF S, COBFY RNRSE (il 03 0150°c)

antlgsifp@ oti1cs, vasodilators and xant hines’” Preferre
dr ugPelim&edeices i ncl ude those i nt erftiédkedpuiilsd - 1.8 kg/hour)

adm powldrdtddep and intravenous adm miskpabuo.2 Al.8 kg/hour)

description.of these classes.of drugs and I sting of
Strand cooling equipment: Approprla%e for ex rusion ra%e use g
Pelletiser: Appropriate for extrusion rate used
Injection molder: Appropriate injection/cooling times, temperature and

injection pressure, dependent on machine type and pellet formulation.

Pre-heat the extruder to the appropriate temperature. Load the pellet feeder
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species within each class can be found in Mrtindal e,

The Extra Pharnmacopoeia, Twenty-ninth Edition, The
webasoswewt i cal Press, London, 1989, the di sclpGUIUS2005/008147

whi ch is hereby incorporated herein by reference in

g Rt iSRS P DR R Bl sEATOS il i phger fcter
wiith thdielead.t Staifhlee eatydee sérewb ratatisg mahthbna startethe b Faeders.

I .
P AT R IR o B e
ﬂmellefaiommé t hi ckness of the ultimate injection nol ded

CONP @I apr&‘ﬂ)ﬁa{te Qﬂa@hﬁ% Qefiings Q&ﬁ?l@[he‘af thHeng egf?@naﬂl%lcfeP MBad the
such a di ssol ve, i e rel ease, del ayed

hppes ¥4 ﬂ'r%@ Jets and pglddthe srudticampenenis taithed r el ease,

controlled release, or pulsatile rel ease et c The

| bl end d
P ou RIS EREpRiRHE® ph et BB pegpared, sing
thersgme graetsstegsebut wdth veranafdrmathtioop peshavin belowxt r usi on

machi ne. Suitable well known equipnent is readily
avai I XL
bl engﬁg Lglrﬂfg%% sH{l%%gﬂl g%s% teiqgﬁnl IE‘fE agenxgglgF# %% e‘r’%{h a linker unit,
a@ pissiouely desccibap bﬂr@m, hayping anﬂmpcmﬁmg:@nmwm léudregluéh% SF, 10%
ohﬁllé’seé ) VPHB&H&%&& do§3§ﬁ1n-été?ﬁcﬁé%hﬁéﬁﬁéo§}d%fgh& 12%

f\@ be extr(ildedlntoa In wa
Stegnp alse 11@%@1@@@%@@ peeth ﬁaﬂ%sgtoé@rweﬁeépﬁlyate% standard
wk@lcﬁf@quowsﬁdmsﬁm EO&ﬁinplle(D\%San@}ﬂltﬁkﬁ& ed herein. As will

a1 b eReres S G RBED B Rony P et teneclo s Sah dfighissais ewven

thef shelPG dfdsSmovthiokegssshown t o pr oduce a st abI e,
inje 0 Y.
reprggﬁgggggng&ﬁﬁgegﬁgggﬁ&oﬁgg JQ&UE gég% SP20ra

u$é’3\ﬂaasya§@n@ppam@s shel | . Experi rrent s with KI ucel HPC
at various percentages, ranging from30 to 70% have
been fornul ated and tested for the variance in
Eypaplsi2uti on times. Formul ations cont ai ni ng approx. 26%
to 63 % Klucel' s have been found to have simlar
FeimgatioH 1 on tines (<2hoesw)hw i n both sinulated gastric
flurd and sinulated intestinal fluids. To ensure a
QA% jt q0b rel ease, the I@ rmaceuti cal fornul ati ons

Idt Ei e various hydr ophg op excipients. Preferably,
ﬁf ydrophlllc exci pi e gs one whi ch does not nelt

% E % ﬁ trusion tenper e, e.g. the lactose,
%ot g4i salts, HPC, H such as Pharmacoat 603 (an

HPMC with a glass transiti on tenperature 175C). As
noteaﬁﬁﬂﬁééégﬁﬂéﬁlable solids are available
comﬁ&&uﬁbﬂm édtiod rﬁb'llif@ - Bktragioges kyhrrand qao °C, 150 rpm
es of
sc&rﬁ\gn'@éqqe 4%t/h gixen]gp SR g?’ ?ﬂtloafl\gﬂgg:mg— partlally ﬁlﬁad 2/4 0.5 mm

wall section shells, complete mouldings from other pins; 185 C probe temp.

Additional Shell Observations: many cracked or incompletely moulded shells, and a
polymer knit line was present on all shells. There was also a high degree of breakage
on welding.
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for instance, should retain the ability to hydrate the
shell, but the hydration rate may be slower, i.e. the

WO ai08/0g72€xpansi on wi || be reduced. Hence, a |PCIE82005/008147
di ssolution tine of the shell and rel ease of the

conmppnents therein m uht.. Experinments with. i

< Lo rerpep e pe i edl? fe ounp LHeulC TS ciiefting an active
infoeadianit av el dedantd-2t Waireth {@1% e avSirpaniaepH bh.28GFswing Do sinkers
d ﬂl%ﬁ%teﬁ%rrnﬁgs%gﬂr?ﬁf% WiIRBH &h8 !f{ig 49 I%Quﬁglte%mﬁll-{dﬁ%l defa)chment

ave been Foun 0 have Similar dissorution tes.
ranging fine A4-6f nainbites forcasrmplesitshteds st earyl al cohol

enhances flow. It is also found that higher

proportions of stearyl alcohol increase the
Examplsdi 1ty so as to enable nol ding of thinner walls.

The formul ation may optionally include surfactants,

Fémshisicy nt egr ati ng agend;sy~<xEXAMPLES The invention will
now be described by reference to the foll ow ng

EEXAIRRESooWhi ch are merg yyillustrative and are not to
ecggﬁstrued as alimt '6 n of the scope of the
i I

fjﬁeet i nvention. All eratures are given in
ees centigrade; all_sotvents are highest avail able
Stsatil erobell ess ot herwi sel4 i cated. Exanple 1

Manuf acture of nulticonponent pharmaceutical dosage

f or mprodkdstCddaigmceut i cal |y acceptabl e pol yneric

conpas) ti.ons .as. descri.bed, herein. anpl Wl

oot PR Gy GufioR P SRELOGREhE t b T indertf 110G, 200 rom

soreslv{ tome 6 b i ccapsute? ban thjapyompouktire setaekiit 4/4 of the 0.5 mm

. P L ons d

oAb PRGN s SRIBRLS LA Y€ IR
t ogeDirsplutipn dasting usingr GKE gy B9yim capgulg ghedls cemtaiding @ryctive

ISR Bl ane TS Ak ik b BB ISCH EaPbisc sk

dempnsiigied adglepiante 11’?9""1{‘1%[11 a8 cieBFRBuRNs aiddhad arditachopant

radp@ing feorp8Bl5etmihaed €s5r AnsthPepawedr feeder together with
strand cooling equi pnent and a pelletizer. Fit the
selected nold in the injection nolding machi ne.

Ekxmaplplde processing paraneters are as foll ows:
Ext ruder:

Formulation Yow/w
Eudragit RL100 25.00
Klucel EF 63.00
Stearyl alcohol 12.00

Process Conditions

Extrusion/Injection moulding: Extrusion - 1.2 kg/hr die temp. 110 °C, 200 rpm
screw, torque 35%, die pressure 1 bar; [njection Moulding — satisfactory 0.5 mm wall
section shells, Small knit line on some 0.3 mm shells, 180 C probe temp.

Additional Shell observations: Good mouldings, very little cracking.

Dissolution Testing using USP 2, 0.5mm capsules, welded at —2.50mm; a 100%
run at 50 rpm in pH 1.2SGF using Disc sinkers demonstrated a variable release times
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40

Screw speed 150 rpm (range

waewpeseear e of zone 2 950C (range 85 -

100 -

500 rpm Tenperature
of zone 1 (feed zone) 500C (range 30 - 7500

Tenperature of zone 3 1000C (range 90 - 13500
%rjbﬁre of zone 4 H QOC (range 95 - 1400C)

P YISz 0ne 5 1150C (range 100 - 14500
Te rrphlraat alteenatifve etmbadichedt, @sib@ @xGnOildadgeS5 hidh shellsSBRR)this

k
erEliE RS et B Pk o il
u@d@m@@h&tmg Mmoepmg, st Sft@da@mrmﬁsil@m eha 6 %adidm coat by welght
fﬁlletlser Approprlate for extrusion rate used
Injectlon npl d Appropriate | njectign/cooling tine
t enpefaseted Sabﬁas hayeawot bes tpited o their grlenss geofile dma USPY or
UsaghggﬁuﬁM@gn@ﬁﬁupellet fornul ati on. Pre-heat
extruder to the appropriate tenperature. Load
pel l et feederwith the Ammoni um net hacryl ate copol yner
Exsétogedgit RLI OO) and the powder feeder with the bl end.
Start the extruder screws rotating and then start the
Fé0 feeders. Process thﬁ g%truded strand al ong the
TUUIRAtON o quprent—into—Che  pel | eti ser and col | ect the
e rmed. | nput opriate machi ne settings and
Ei@oﬁ %ﬁﬁf Load the hopper with
Itl-conponents units.
Khweal 1 onal exanpl es oriﬂﬁﬂbdlnents of this exanple
Steaybaloelkel prepared, usil®fPh he sanme process steps but
with variant fornul ati ons as shown bel ow. The
resulting shells fromthese exanples are wel ded
as previously described

2?3 ggﬁmi%@yhf&u@nml | B tmﬂlsﬁ)ﬁrrpr B&QHE d@?ﬁgguus °C, 200 rpm
0 ronel |l o [ macoa

SCERWrotgue § {é:)é/ifﬁ RSSUo %fn Je‘é‘?‘iﬂ Nilﬁgﬁi§geaﬁﬂs Q%h%ﬁ mm wall

th. Unless ot herw se

i nd d hel | s S .-

) 000 SR SRR R Ve g mEuRS Sl ety

thi ckness is given, the

\?\Eel bidsslu@bn Qe@H@Js g%SlEQSO sthic HRLZSAvERPS Hﬂ —%SOmm a 100%

1atio

K?‘%ég he injection
Ilets and nold t e

t ogelsosessGanditions| nker unit,

sdesibm shedls)TE8G Gprobeetmp.st r eng

cledr, nocragking enoeeldiogt he wal |

ere applicabl teste

usi n

el ther a

1300C) PCT/US2005/008147

Ae?%%{er was

t he
t he

rungp30 gpradp Py §- %%G]g ngg Bisssinkers demonstrated a very reprodu01ble

detachment ranging between 36-40 minutes for 6 samples tested.

Example 6

Formulation Yow/wW
Eudragit RL.100 25.00
Klucel EF 50.00
Lactose 13.00
Stearyl alcohol 12.00

Process Conditions

Extrusion/Injection moulding: 0.5 mm shells film were made using the

conditions noted above, and coated with an Opadry clear sub coat then coated with an
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Exanpl e 2 Fornul ation %W w Eudragit RLI OO 25. 00 Kl ucel
GF 50.00 Lactose 13.00 Stearyl alcohol 12.00 Process

w@ovdiogd7ems Ext rusi on/ I njection noul di ng: Ext rRGT/082005/108147

kg/hr die tenp. 120 C, 150 rpm screw, torque 46% di e

YA Rs B b0k he DB B B bl LAt
ahd g Blinhenat pieight gdig Svas dpriddskintosivo, griigs bs ﬁﬂlh)lwsShe# L.5%w/w
s@%satvst D er?d&ﬁ\:‘%ﬂd@ B AR, Shithy JJRul ded

shel1s, and pol'ymer knit |ine was present on all

shel |1%18801'Lﬁ§méf apeag wiiag UsP R, §rimpe gersile shadks arikng & S§msub coat
(»%hﬂd 895Dk &elidiEda0 B)@sitdinieg bf howy dUSRriied; REIEE apsyds@nm a

Ils ni |ve|n edlent 1d

at g‘?@fmﬁ) L ANAIGS ﬁrﬂ pyralessgpro nggw vegs very
rsprn&hﬁﬂlﬂe dedrhibi dethetthent ralgagsorn ot $3 mindteCfor 6aamples tested.
fairly reproduci ble and had a detachnent ranging from
34-64 mnutes for 6 sanples tested. Exanple 3
For mlh an plderngyeentrediraentt thRI0I 500N 35e DOoKihircedantile WoreOfilm

r c I

B B Xl < AR coding e UBRER AN P cpnate
Afrecopisgysnd ih@ca@@lewererd@wd Petwe SFQpRs vGiing film @oat weight gain
ap FEESAY @ 23 lg%w/wmb%hﬂ o= Koed diwgubeoack in 1/4 of

e TN RS 2 bl O B S RYL LR s o
guaipny, uisiogically Srtied ap6(emmhedl's angilitade)prgluaed aati ve
G RE R e B Boytertt S Bl Bed BTG L8200 '
profile which was very reproduci ble and had a

det a(Iﬁ' HRdther’ A HaA% EMBAIRRNE thd0.5 HhBShERS ofhiAXRLBE were film
coateé with Opadry clear sub coat & then over coated with a Eudragit L30D-55 enteric
coat. An Aeromatic Aerocoater was used, and the capsules were divided into two
groups with a film coat weight gain as follows: A = 2.5%w/w sub coat; B = 7.5% w/w
enteric coat; and C = 10.0 %w/w enteric coat

Using USP3 dissolution testing conditions, a 2.5% subcoat and a 10% L30D55

enteric coat, 6 sample shells ultrasonically welded at -2.50mm, 100% amplitude at
10dpm were tested. Their release profile was considered good with a reproducible
release (1 outlier) between 80-125 minutes. '

In another alternative embodiment the 0.5 mm shells of this example film were
coated with an Opadry clear sub coat using an Aeromatic Aerocoater. The resulting
film coat weight gain was as follows: A = 1.7%w/w sub coat; B = 15.3% w/w enteric
coat; C =21.3% w/w enteric coat.

Dissolution Testing using USP 3, 0.5mm capsule shells with a 1.7% sub coat
(A) and a 15.3% enteric coat (B) containing an active ingredient, welded at —2.60mm; a
100% run at 10dpm in pH 1.2SGF demonstrated a release profile which was very
reproducible and had a detachment ranging from 160-190 minutes for 6 samples tested.

In another alternative embodiment, 0.3mm shells produced using this
formulation were film coated with an Opadry clear sub coat then over coated with a
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Exanpl e 4 Fornul ati on %V w Eudragit RLI OO 25. 00 Kl ucel
EF 63.00 Stearyl al cohol 12.00 Process Conditions

wWEH05/0847061/ | nj ecti on noul di ng: Extrusion - 1. 2P&EUK2005/008147

die tenp. 110 C, 200 rpm screw, torque 35% die
e T T T e P
Ashebbisr wa80sed, prdothe filrarepat welghttgatmahs Shellbws A = 2.5%w/w sub
%Qs%wq% hong, %&gﬁ <oyl dings, very little cracking.

550l ution using USP 2 0.5mm capsul es, wel ded

at - Dassgbuiien T@stymrrgjﬁsgi Gstmmsapsule ghalls voIEs 2:6% mgw sub
c&lt%A ahdK 85 3 /ﬁ&ﬁéﬁ’t%daﬁ(@cboﬁta&’xﬁﬁg Qﬂi’h&nfe%ﬁ@&?entt wasdd 'c?cm
5ﬁto 100 mnmﬁﬁg Q #é@%natlvee di ment , }Hs'i
2eREmed G0 et HRARRAR PS £h§1§s)eplalé;§1 SIF (0 ghup)fhen BHG.8
ST @hrs)ismaelstefe Difel dabeifaging ftodd) B5- 156 miMfe RS0 Binles tested.
Aerocoater was used for applying the coating, with
standard procedures, at a 6 % filmcoat by weight

gain. The coated shells have not been tested for their
reheRdse profile in a USP2 or USP3 dissol ution

apparatus. Exanple 5 Formul ation %W w Eudragit RLI OO
25.00 Klucel EF 31.50 Klucel JF 31.50 Stearyl al cohol
Formyati® ocess Condi t i on%v#wt r usi on/ | nj ecti on noul di ng:
Extrusion - 1.2 kg/hr die tenp. 115 0C, 200 rpm screw,
Budragit®I1409¢ di e pressur2s.d@bar; Injection Mulding -
Kadel EFactory 0.5 mm wal §1.8@ction shells, 185 C probe

StearR alcbdsli ti onal Shel | {hg@rvations: Very good

ThaubLel Ngsige shel |'s are coppl etely clear, no cracking on
wel di ng.

Process Conditions:

Extrusion/Injection moulding: Extrusion - 1.00 kg/hr die temp. 105° C, 200 rpm
screw torque 41%, die pressure 1 bar; Injection Moulding — satisfactory 0.5 mm wall
section shells; 180 C probe temp.

Dissolution Testing using USP 3, 0.5mm capsule shells containing an active
ingredient, welded at —2.40mm; at 100% run at 10dpm in pH 1.2SGF demonstrated a
release profile which was variable and had a detachment ranging from 34-95 minutes
for 6 samples tested.

Example 8

Formulation Yow/w
Eudragit RL100 24.00
Klucel EF 50.00
Stearyl alcohol 12.00
Succinic acid 13.00

Process Conditions:

Extrusion/Injection moulding: Extrusion 1.00 kg/hr die temp. 110 °C, 200 rpm

21-



10

15

20

25

30

35

Di ssol ution Testing using USP 2, 0.5mm capsul es,

wel ded at-2.50mm a 100% run at 50 rpmin pH 1. 2SGF
w@giongsdeec si nkers denonstrated a very repr odRCT/DEm®05/008147

det achnment rangi ng between 36-40 m nutes for 6 sanples

t est ed. |l e 6 Fornul atio w, Eudr.agi t RL

S a6 A Depraig i ok sl 4 S dyeotin Bhhgpaing - 0.5
mb?, BGifemctdsngonchivitieond (EX nmy shadhwhnje atteaptedoul di ng:
0.5 mmshells filmwere nmade using the conditions

not ed above, and coated with an Opadry cl ear sub coat
then coated with anEudragit L30D-55 enteric coat. The
EgQableny was done with an Aeromatic Aerocoater and the
fil'mcoat wei ght gain was divided into two groups as
follows: A = 1.5%Vvw sub coat; B = 2.5% ww enteric
Forgmilationd C = 6_0%/ w eA#¥VWi c coat. Dissol ution
ETI@@EHTMIQ@ ng USP 3, 0.5 capsule shells with a 1.5%
Kéudsl EBat (A) and a 2. 5% &M eric coat (B) containing an
Lactbseve i ngredient, wel dBdo@t - 2.60mm a 100% run at
Sde@i@ﬁlcbﬂolpH 1. ZSGF denorsey ated a rel ease profile

gpRi ch was very reproduci phe and had a detachnent

rangi ng from 40-55 m nutes for 6 sanples tested. In an
alternative enbodi nent, the 0.5mm shells of this
exanpteeessal@nditidun coated wi th an Opadry clear sub

coat coatin a r i o

Aer 0684 Séon/Pnéécélog t%ag%lgg rﬁ{e&é\{s%f\)gfeg g?‘?{g%?? etgﬁn(? L > 200
e 6CIpY twquh 4%, |d1¢rpm@mre by jeggmniMawldingl -+ f@mfacmr;t 0.5 mm
sl{)é-ll§é@’"f H‘eoat B =7.0%wwsub coat. Using USP3

ut | testing conditions, the 7% Methocel _coated

shel Phel kﬁfofghlé SpaBple drve net bRsiested foudhei telease profglgipp USP2 or
Ug@@%s@mhbﬁuﬂgmtgg oduced very reproduci bl e rel ease
profiles between 45-55 mnutes for 6 sanples tested.

In another alternative enbodi ment, the 0.5 mm shells

of this exanple were film coated vvith OQpadry cl ear sub

t hen over coated with a Eudragit L30D 55

Eg&?élreﬁg coat. An Aeromatic Aerocoater was used, and
t he capsul es were divided |nto two groups with a film
DA 1 = 2.5%W w sub coat;
Eﬁdrﬁgﬁ%bmw enteric coat; ahGOC = 10.0 %V w enteric

Ea&agit RS100 2.40

Klucel EF 32.00
Klucel JF 32.00
Stearyl alcohol 12.00

Process Conditions:

Extrusion/Injection moulding: Extrusion - 1.5 kg/hr; die temperature 120 °C,
150 rpm screw; torque 38%.; Injection Moulding — satisfactory 0.5 mm shells at 180 °C
probe; occasional sticking in mould.

Dissolution Testing using USP 2, 0.5mm capsule shells containing an active
ingredient, welded at —2.50mm; at 100% run at 75rpm in pH 1.2SGF using Disc sinkers
demonstrated a release profile which was very reproducible and had a detachment
ranging from 34-48 minutes for 6 samples tested.
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Usi ng USP3 di ssolution testing conditions, a 2.5%
subcoat and a 10% L30D55 enteric coat, 6 sanple shells

wakiosmswoné cal |y wel ded at -2.50mm 100% anpl i t RCEUS1005/008147

| OCdpm were tested. Their rel ease profile was

Econsi red good with a reproducible release ( 1
GAtP1% ) between 80-125 m nutes. |In another
alternative enbodinent the 0.5 mmshells of this
Ferauiptien fi | m wer e coat ed %wivh an Opadry cl ear sub coat
using an Aeromatic Aerocoater. The resulting fil m coat
FoBightrg@pn was as fol lowygg A = 1. 7%V w sub coat; B =

E ﬁra Mﬂyoent eri c coat, 61% 1.3% w w enteric coat.
({s gution Testing usin P 3, 0.5mm capsul e shells

Kﬁ" 1. 7% sub coat (A a 15.3%enteric coat (B)
S :;nihgan activeingl’%lent, wel ded at - 2.60mm a
1909219h°5t 1 odpm i n pH 12P8GF denpnstrated a rel ease
profile which was very reproduci ble and had a

det aghment ~r apgi ng from 160-190 m nutes for 6 sanples

t est %ﬁ%‘% al ternative enbodi nent, 0.3nmm

shel [Egtrpsionfigediongnadingi Exfrosiomt 4i kghmdie gerfiperature of about
18§ 3¢ s Wit Al RHRAE 554 AffechtPMOARTnd DERisPFErNEhEH sh

g % 3"\‘3 C%’%D 55‘%, Hecft ?cfnzé isfiCS rﬁ/‘rbs) shells

with atudragit . 557 énteric coat (about 2
ah B Qe BrofpdPscasiona sskingy mepldnat i ¢ Aer ocoat er was

used Digathtioh Teftidg0se@ATSPR] @Binngedpiuleaieldscoh@iihidg\es Rtive

FEURH TGRS oot Thimus TG . TGP 2SR ey Po sinkers

dembhdiraged2 8¥asw proSlebwitiolatvaé MAirla rapredicihl8ebadeimida detacloaent

iy B AT 3634 Y SR g UEARY 1B 2 sympls tested
r H5. Bispfutipn Tssting)usingeldSBHE. Bugicapue slefls dentgining an aefive
iﬂgi!;c?@rﬁ?wél@@&ht}ﬁg.zf?iﬂﬂlizo,r aﬁg?oz/t% Q\i onnan (O n Eﬁl{’% Qi2§@gﬂﬁlkﬁ§hrs) then
pﬁé:&@g ﬁ-g@g@e@r@n@tﬁt@@aﬁl%ﬁwﬁﬁy CYHIG) W sl Tl and had
adieshilent2aiiin Phrop eSS (Canditdsi fons sarfxles tesiedn/ | nj ect i on
moul di ng: Extrusion - 1.00 kg/hr die tenp. 105 C, 200
rpmscrew torque 41% die pressure 1 bar; Injection

Exbuplti 1?g - satisfactory 0.5 mmwall section shells;
180 C probe tenp.

Formulation Yow/w
Eudragit RL100 10.00
Citric acid 20.00
Klucel EF 58.00
Stearyl alcohol 12.00

Process Conditions:
Extrusion: Extrusion - 1.0 kg/hr; with a die temperature of about 110 °C; a 200
rpm screw; and torque 35%.

All publications, including but not limited to patents and patent applications,
cited in this specification are herein incorporated by reference as if each individual
publication were specifically and individually indicated to be incorporated by reference
herein as though fully set forth.
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Di ssol ution Testing using USP 3, 0.5mm capsul e shells
containing an active ingredient, welded at - 2.40mMm

w@ro0s089e6¢ un at | Odpmin pH 1. 2SGF denonst r at eBICHUS2005/008147
rel ease profile which was variable and had a

det achne 4-95 nutes for 6 _sanples
Coet cheboul ArdnBton T dticsRs Pty ction Sstding parred
b @idméhtsl thete oE FVEi féutiSh eard/impadveateats dehé)&nSuaﬁmdmlt§

St T80 LS 42 AR S g
h@c@@ﬁwmﬂlqlﬁeﬁ dipyedithet tpne&émden thebaea cmmemlg ‘the preceding
deSdBsRY, utdliAd re&éﬂt SRkhsh MK fgﬂ%g 8xt§19t %Hégéﬁore the Examples

k%el' sistent stic In_cavities

5N aterte ﬂ?ﬁtceeﬁtruesi aﬁrﬁ}eéelg ilsiraiieAnd oot a/@wmag@m@gluq scope of the
p%deﬁﬁnﬁéhtﬁﬁ iKbbl Qlay EFhS @m@@dlh@ﬁis%%e]iﬁvgﬁwﬁt BAkNikh an exclusive

Cﬁ’ﬂ qr&ﬁlivﬂﬁ%eeletgf%tne%ﬁw%ﬁ aséﬂoﬁgwélt Iogn? 0.73 kg/ hr

die tenp. 110 0C, 200 rpm screw torque, 41% die
pressure 2 bar; Injection Mulding - satisfactory 0.5
mm shell s at 150 C probe. Shells of this exanple have
not been tested for their release profile in a USP2 or
USP3 di ssol uti on apparatus. Exanple 10 Fornul ati on
%W w Eudragit RLI OO 21.60 Eudragit RSI QO 2. 40
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Kl ucel EF 32.00 Klucel JF 32.00 Stearyl alcohol 12.00

Process Conditions: Extrusion/lInjection noul ding:
weEziossd7e6 - 1.5 kg/ hr; die tenperature 120 C, PAB0SI0p5008147

Screw, torque 38%; Injection Mulding - satisfactory

s at 180 C probe; occasional sticking in
Wi e

fution Testi ng using USP 2, 0.5mm capsul e
shel | s cont aining an active ingredient, welded at -

2 50 % " L2 i n '
R e e L L
in eypriodurgiof heod Al thalebud 88%t woh e feastrameglisgliticormadifyisg

ST Eneeal - I U RTUG g G o rson
ingm aypow okpbrys P Yato abouolh Vst snd entieadly aisprigetant pyesess in an
aﬁ@uﬁiﬂ dfl oomboﬁmw Sl fRaxticREesticpn 1ﬂ@ﬂélﬁbﬁﬁt offo<baB&htoI % w/w

/ hr i e tenperature of ab 3 rpm
QPe Bl L A BB B Pt 10% WoFack ory
0.5 mm shells at 180 OC pr obe; Cbca3|onal stlcklng in

2rmu| q‘he @'o ?841‘[%& a?c%oer?ﬁ ‘ftor@allﬂ% I1 Q\glep SrF; t][%é Eudxiaglt cﬁ?fé’d €

shel I's cont al ni i Ve |ngre
2.50mm a 100@6run at 75 rpmin pH 1. 2SGF using Disc

3si nket,g cgﬁﬁpsnt%ﬂ &Icslqin?g t%@l%? v@fei;glh ke Eﬁa&gn\lﬁaﬁu 00 is present

fairly reproduci bl e_and det achnent ging from
46- SGI?HWH?%OFC@POU&@&W%%SQWM and 94 minutes for
2 sanples tested. Dissolution Testing using USP3,

0.5 ca sule shel | s,. cont |n| an a e,in i.ent .
oot aae SERBe TR o R BT 2 S i o R b present in
1. Shmﬁmhmfpbﬁltgsltﬁ ab@t@lﬁ%;?v/ﬂermnst rated a rel ease

profile which was very reproduci bl e and had a

det achnment ranging from55-80 m nutes for 6 sanples
5t est dde compegitien acgording to Claim 1 wherein the surfactant is present in an

amount of less than 2% w/w.

6. The composition according to Claim 5 wherein the surfactant is sodium dodecyl

sulphate or is a block copolymer of ethylene oxide and propylene oxide.
7. The composition according to Claim 1 wherein the lubricant is stearyl alcohol,
glycerol monostearate (GMS), talc, magnesium stearate, silicon dioxide,

amorphous silicic acid, or fumed silica; and combinations or mixtures thereof.

8. The composition according to Claim 7 wherein the lubricant is present in an
amount of about 10 to 30% w/w.

9. The composition according to Claim 8 wherein the lubricant is stearyl alcohol.

10.  The composition according to Claim 9 wherein the stearyl alcohol is present
from about 10 to about 15% w/w.

11.  The composition according to Claim 1 wherein the lubricant is stearyl alcohol.
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Formul ati on 9% w Eudragit RLI OO 10.00 Citric acid
20. 00 Klucel EF 58.00 Stearyl alcohol 12.00 Process

w@eovdiogd7ens: Extrusion: Extrusion - 1.0 kg/ hr; P@u/Uk2085/008147

die tenperature of about 110 0C, a 200 rpm screw, and

or 35% AUpublicati di but not .li.m.t
1o peltipeaIoD Aearig S ieim s st Hesio Al fRgI IS present
spec:lflfomaltowmoardadmlaﬂé%n;v/mncor porated by reference as
i f each individual publication were specifically and
i ndividually indicated to be incorporated by reference
1Rer eilhe gemphsitighadegtdipg tetlaimd twheRie thedbseolvéetmiogifyiog

full )éxﬂg§ﬁ{gsdes§vehgﬁelsgly@ntl on including preferred
enbodi nents thereof. Mdifications and inprovenents of

the enbodi nents specifically disclosed herein are

1fm t hlr?hebbﬁpﬁﬁﬁ@@a&ﬁrdlﬁg?t(f Ollatr@WB Rhefdith@BwallabOdMlid is a
urt ora

n ¢ AP HRRA Lt b iedBis, SR tetald Baheate: °
ut i | hyérokieropylestnlose, hydrixypropylmeittiyd cél&lhlb@&thydkd@ptopylmethyl
Ther %glﬂﬂﬁﬁe L}&l‘?ﬁal%é mltl%§ hg {oggaﬁﬁ(ﬁ&g utl(?se Ql%rﬁ/ ﬁ?%i raﬂg om%lnatlons

nmer el I’ve “and e sco
of tﬁénpﬂﬁgéﬁhﬂﬁﬁVentlon in any way. The enbodlnents
of the invention in which an exclu3|ve property or

i Vi d f [ What
18y L 78 Fprmpoyition eplin e oD DL hemi BT ible Solid I at least
conpohs bhg hﬁrdkmblbyl RE11dl0&k, of h;(@owo@mwm cEMuldge, and a
armunit)mgmagon ’&’fﬁghe&o t 80% w w, at | east one

di ssoO 6N hodi i pient, present in a total
anount of about 20%to about 70%W/W a |lubricant

18! esent chi} @ﬁtlﬁr?%aéﬂfdn?% 103 1 @\%?e}é?n %%és&ét@%gdltfgiﬂg

optionally a s presen In an ano

abou€xeipwit ig cpmpatedaf adlendraf hadroxyproan cedilese nelymerseach

abouhaif| %Mf%rﬁ@dﬁ&écﬁaﬁ&?ﬁsﬁﬂe%t AVE WalP4BSER o aBo@B0% to
am)un}%ﬁlﬁgo% about 10% w'w.” 2. The conposition

accoft f-ai m 1 wherein the Eudragit is RLI OO 3.
The conposition according to Claim2 wherein the

d ' : L Sy: f
1738k ol il 600 | LRI S AP
C ai eeliulodeaobimers sd\BoerBEyand RueddF; or ShewkhF, EhawhGF, or
anmuRtiu@f jrher&r20 to about 40% w w.

18.  The composition according to Claim 1 wherein the dissolution modifying

excipient is a non-reducing sugar, a low molecular solute, or a water soluble
filler.

19.  The composition according to Claim 18 wherein the low molecular weight
solutes or sugars are xylitol, mannitol, lactose, starch, or sodium chloride, or
combinations or mixtures thereof.

20.  The composition according to Claim 1 wherein the dissolution modifying
excipient is a disintegrant.

21.  The composition according to Claim 20 wherein the disintegrant is sodium
-26-
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5. The conposition according to Claim1l wherein the
surfactant is present in an anount of |ess than 2%

waovews/of726the conposi tion according to O ai m5 MEUSI005/008147

t he surfactant is sodi um dodecyl sul phate or is a

bl ock, _c et h ene X|de and xi,de

7 TR BRI SheGhail fotlh BrodaloRp rERdinke Potyviny!
| ubr pyaoliddns), sbpcan@dnealb(dymoﬂ pygtofidene | andoonstiggiont er mixtures
(OVBlerdf! €, nMagnesi um stearate, silicon dioxide,

anor p Tous SI|ICIC acid, or funmed silica; and

conbi nations or mxtures thereof. 8. The conposition

cco I8k
2|@n agﬁg E%B%?Sl%@%&blﬁlﬂg@ @ ﬁh { %ekéﬁ?fﬂeqﬂaéndlz%rmf&ﬁm citrate

conpbEEE): %blgzléaﬁrﬁ? r?ge%tr@ﬁar ﬁ%tr@tw@%% a@ﬁéd fribayl cifpate

I s st&eaBY), cammﬂithaldt@ difinel &BM%PBS’P d&ﬁtﬁﬁlrpﬂﬂtﬂwaté Ovinyl
e S e

Caim9 e stearyl alcoh

abouPyTellRge ol Bhedh tolye R dcdlo pBb SR Fti<he Brbitan
ac conohinnfputate, Grepyient giyvet, ®r nastdrenil; labal nombﬂnatmns beausthres

al co of2. The conposition according to Claim1ll

wherein the stearyl alcohol is present from about 10

to about 15% w w. 13. The conposition according to

281 ai mhd cWRBsEHieh 4daBrdiSRA 1M PRVIRRG fd PiSceshighioeht is itfc.

a swellable solid. 14.” The conposition according to
Claim 13 wherein the sLvellable solid is a cellulosic

2der i Tae bumposmﬁoxeﬁdayidmyﬂol (Glkins 23 wheteintlesgoaseingtagent is present
phth dr. hQ lol ul ,

hydrox%b?%py f?ﬁ%ﬁl %%%ﬁgsé%wﬁ§droxypropylnethyl

cel | ul ose phthalate or ot her hydroxyal kyl cel | ul ose

28eri vgt 'céﬁ% o&fith Q&H{an?ﬁ)' @80 P WHRRFWHRS cbipFi&Qfan abSorption
The caonpos tlon according to Claim13 wherein the

swel PRIMDESsol i d is at | east one of a hydroxypropy

cellul ose, or hydroxypropyl nethyl cellulose, and a

ti . m xt 1 iti .
2 Pl Lo S e G DR TR R e
exci phiesstn, lscithdmpasiada edcrasetfhigynacid tsthry, W iteyipriHpPIGS; and
ceI I {)ﬁ’lﬁﬁlaﬁgﬁy &mrgga[ﬁ%} Fiaw ng a differing nol ecul ar

presen Inato anount of about 30%to
about 80% w w. 17. The conposition according to O aim

23 Wh @Iﬁia@mﬁ&ﬁlﬁ@él%@ﬂlg@&h@ﬂ %&ﬁﬂﬁﬁ@l@ﬁ&ra@ﬁlm G@ﬁﬁesent 1n an amount
ggdy Tbou ?5 to 5 ‘72 wiw, a?&rlcantuv%?mh 1S stearyl a}&cgh (i an% at least one

dlssolutlon modifying excipient which is a hydroxypropylcellulose derivative.

28.  The composition according to Claim 27 wherein the hydroxypropyl cellulose is
a blend of hydroxypropyl cellulose’s having differing molecular weight.

29.  The composition according to Claim 28 wherein the blend of hydroxypropyl
cellulose is Klucel EF and Klucel JF.

30.  The composition according to Claim 1 or 17 wherein the blend of
hydroxypropyl cellulose is Klucel JF and Klucel GF.

31.  The composition according to Claim 1 or 17 wherein the blend of
27-
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Kl ucel JF and GF. 18. The conposition according to
Claim1l wherein the dissolution nodifying excipient is

w@20vs897ecluci ng sugar, a | ow nol ecul ar sol ut e, POT/US2005/008147

wat er soluble filler. 19. The conposition according to

cugary SRS PaISeit Kl EF daflpt 88 70" &

SOdI um chloride, or conbinations or m xtures thereof.

s of ey TRRRIGh O BEEH0 P & i oA i PEPifhon U blend or
1. Tﬁé’dBBﬁ‘PWYﬂ P@Kﬂ%@ewﬂmgl Yoov(. ai m 20 wher ein the
di sintegrant is sodiunstarch glycoll ate,

oscar nel | ose. sodi u crospOV|done (cross-1inked
%{ﬂ y\iﬂmonﬁpﬂtlgplaawa})ng tQ 31}%9,1;1 BRI R A3 |where1n the blend of
pyr r diyidettygiopyheceldosb iinaioudBB%08/wi Xt ur es thereof . 22.
The conposition according to Claim1l wherein the
plasticizer is triethyl citrate (TEC), tributyl
i trathe, coawtsi)tﬂontaccbc&dihnglto GﬂaimaﬂewliaﬁéiEG}m Hit@isypresent in an
tri b%ﬂdun tugs di butyl phthal ate, dibutyl
sebacat e f t?) di et yl pht hal ate, vinyl pyrrolidone
gl ycol triacetate, polyethylene glycol,
0! y oRyeadoiosien %@Jdi’éli‘h@ﬂ‘o ARl UK RER ﬁlﬂﬁ&@bhﬁ)@ﬁes a wicking
gl ycol or castor oil; "and conbi nati ons or mxtures
t her &8Pt 23, The conposi tion according to Claim1
wherein the processing agent is talc. 24. The

np
52 ooaie cofiboSaR aoMipl B QB nel il e Vi e gt s lggose.
about 5 % ww. 25. The conposition according to Caim

3. whiggf cfoﬁfﬂog'ﬁbn QTR @@@C%nw&%?% SRS res&%ﬁ in an

The con‘posnél on acgcor |ng to whereln t
absordRAUBhokaheshE¥e W& . chi t osan, lecithin, |ecti n, a

sucrose fatty acid ester, Vitanin E- TPGS; and

onbi ons o Xt ures.,. th r eof maceut i, cal
o JLR AT PGSRt o daciconsple BBl CrabTigie
anount of about 15 to 50% ww, a lubricant which is
stearyl al cohol, and at |east one di ssol ution

EA N 1T NI ARG £ 7 YAy 4=
Wherein t|dds ?%x}??ﬂ opyl cel I ul ose ifs22-00
Klucel GF 50.00
Lactose 13.00
Stearyl alcohol 12.00
2. Eudragit RL.100 35.00
Klucel EF 40.00
Lactose
13.00
Stearyl alcohol 12.00
3. Eudragit RL.100 25.00
Klucel EF 63.00
Stearyl alcohol 12.00
4, Eudragit R1.100 25.00
Klucel EF 31.50
Klucel JF 31.50
Stearyl alcohol 12.00
# Formulations % w/w
5. Eudragit RL.100 25.00
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a bl end of hydroxypropyl cellulose's having differing
nol ecul ar wei ght. 29. The conposition according to
w@@ssPS wherei n the bl end of hydroxypropyl ceCT/UBIE®008147

i s Klucel

EF and Kl ucel

JF. 30. The conposition

accorainc
hydroxypr
31. The g

t+ h Ir:\lanr

QedfEd M 1 or 17 wherein 1Ng
%p&%{ ellulose is Klucel JF

cg{gos’lltlg\n according to O ai

colldlul Aocae

ojend of

I I .
%gcbggr U(l:s V\,her e| n

o
CIre T CTTYO

Kl ucel GH
Cl ai ns 28
cel | ul osH
accor di ng

UrT Uo T I

pay =tV
E{@EJ Twopon'posml on accor di
Klged ERpvherei n the bl end of
Stearpalesohl % w w. 5 33. Tr
Tigmamydioreleof Clains 28 to

U\JCI

0to any one of

oxypropyl
Bhposi tion

@OONher ein the

Lr ul IU

ﬁg o

7bl end of

The conpg
IS preser
conpositi

BudiryBPLigdy| cel lul ose is @
KlutglEFaccording to C ai m 271
tStbdyBllcdhopmount of about 5(
%c@ﬁl&oe[cfﬁ ng to Caim27 whi

1200 32% W w.  34.

30ty ein the HPC
Y%owdow. 35. The
gh dourt her

geonpr rSey ud‘f TF‘R]L% agent——5 36— The CRTRPS! tTon
accordi ng H.:g:l 5 wherein the wi g N agent is
u° corrp05| tion accordin ﬁi% Claim 36
n

| act ose.
wherei n t|H&l%%€t ose i s present in an t of about

13% w w. |tesyl alephiobhar maceut i cal con ion for
nmol ded capd¥ e shells conprising:39. |Ai®0jnjection
9ol ded cdpiauhagishield0, |inker or spacer2lifdvi ng a

conposi t i|dudagitR$i00ed in any one of [Q4lns 1 to 38.
40. A mul|{tKigestiEment i nj ecti on nol ded 32aysul e shel |,
I'i nker or| i5lpagigFy havi ng a conposi tion zagpedefined in

dedho or

TTUI ti COﬂpOﬂEﬂlil Fﬂ tTonm nmoided
r or spacer havi n 86OCOFTDOSI tion

mecnanl C IEL?GII‘
capsul e s‘gzl;a
as defi ng ﬁ%‘&gﬁbeofdaimslto
mul ti-con phar maceutical dosage

any one cfStg@mh@ﬂto 38. 4 1. A wel

42 A
&% whi ch
conpri ses YUgsldFal ity of sub-units, ezf’@fposub- uni t
bei ng_sel|eeassl dledbl a) a drug subst adde-%ont ai ni ng

capsul e conpartnent whi ch |s sol ubl e or disintegrable

in a patient's stro-inte al environnment for

3Pel eadbingctipn golded sapgisthg c 3R APRREA hRYing REOBRBSILioR as
conpaefifi®@in,angde of Claims 1 to 38.

40. A multicomponent injection molded capsule shell, linker or spacer having a
composition as defined in any one of Claims 1 to 38.

41. A welded, or mechanically joined, multicomponent injection molded capsule
shell, linker or spacer having a composition as defined in any one of Claims 1 to
38.

42. A multi-component pharmaceutical dosage form which comprises a plurality of

sub-units, each sub-unit being selected from

a) a drug substance-containing capsule compartment which is soluble or
disintegrable in a patient's gastro-intestinal environment for release of the drug
substance contained in the capsule compartment, and

b) a solid matrix comprising Eudragit R1.100 or RS100 present in an amount of
-29-



b) a solid matrix conprising Eudragit RLI OO or RSI OO
present in an anount ofabout 15 to 80% w w, at | east

woee@shgdeoxypr opyl cellul ose present in an anoReit/Us$005/008147
about 30%to about 70% w w and cont aining a drag

ub n t he bej n sol di spersi,bl e or
TR0 W%, B Ters e D% B Qe B Tiiaft SRR i ot amount of
abovi 303 beeattouf %@%M\)\easle:cnftamimg acdrug sﬁbsl&&icamhe polymer bemg

s%%ﬁ@'dﬁggrsg)r@ne oL S %fa%len?xta[gﬁgtlenf\gg tFb- {rﬁeesﬁgﬁlb rwm(){nglent for
Tﬁkésevﬁ tepedrug @gleettamc coptainedhin m}llfbﬂllllﬂynqltnxn:ﬁmi inrwlzioh, at least prior to

5 a@%ﬁﬁ@@ét f
naqi::’gg? ?Eﬁg%gsﬁlé s b SRERRE B mcctpgically joined n

S%ﬁl Q885 P Wat ri x al so conprises a | ubricant
present in an armunt of about 10 to about 25%vv/w 44

dos formacc im4 i n wWhj
Be o i 2 oar Rt onRicel 0 an Siran koS HRe 1 g 42 in
wapls the sobd nyaanist aiwtanﬂmsasmgubrwmlt breserithin anhhioﬁzlhﬂ@ﬁeﬂ)oumo to
288 Jsapgawof about 0.1 - 0.8 mm 45. A dosage form

Lo according to aim42, in which at | east one of the
sub-units is a substantially inmediate rel ease sub-
44Ni t A dosage form according to Claim 42, in which at least one of the sub-units is a
drug substance-containing capsule compartments having a wall with a thickness in the
range of about 0.1 — 0.8 mm.
15

45. A dosage form according to Claim 42, in which at least one of the sub-units is a
substantially immediate release sub-unit.
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