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PHARMACEUTI CAL FORMULATI ONS FI ELD OF THE | NVENTI ON
This invention relates to the preparation of injection

wondodes7483 ngl e or mnul ti conmponent dosage forns PGT/MER008/003872

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 naceuti cal capsul es are mell known, generally

bei ng i ntended for oral dosing. Such capsul es

general |y conpr PEARMAEHLET RERMGEAZTONS

phar maceutically acceptable, e.g. orally ingestible,
mat erial such as gelatin, although other

paol yne
ﬁ%@é@ﬁ%i@HE&NK§%£KF@ wal |l s, e.g. starch and cel |l ul ose
b ased mQJ mnaft@n aéleteakcsme Ipf@amloﬁ@f hj&dips uﬂlcﬂ&ecgﬁlﬁgaé at hyilti-

PEFRaRt ottSh Kol R Mo Pl Buliol s et inric blends.

capsul es made by injection nolding are al so known, see
f 6,284;: US 4,591, 475; US
ﬁg@w]\&) gﬁéﬁ%g{?%ﬁ{ﬁ% 4, 738, 817 and Us 4, 790, 881
(al | erigay ees ofhsaneocutiq dewggiferasose kagyee fariogal dosing,
Pﬁﬁﬁﬁarc@@ﬁdapéhi)sﬁlfes grRRs %Wg&le@iﬂﬂf&@é infond8d fr ©fal AdSing.
mer s, and met hods
SRl Fot<BH ST A7 GRYATe R b Calsorina igglly acceptable,
m g)(btﬁﬂl@&nge@ﬁal@,qicﬁyrhemazﬁal&&éh w@tatfn ahhdqghdjﬂm hesatls for
Csﬁlefv@ﬁf’ gs V\E C ﬁm&j geq u\é%rsrere 8?6d rP%gYIPerS %re a;i%oolg’t%eov&fq rSglch capsules
tg_amajll}ehm Snﬁ Ivchllﬁ gadcBy Padkerg a Aln788 amldwdﬁ ooinos edich is then
\I% : ?(! o n'\xgt'llgd Egﬂgﬁ}ék EhaglB @?‘?@e&ﬂﬂ rﬁ@lﬁfn% age alﬁo known, see

TR RRRRIS @a@ntsel@w@a?r@n@& KA LR oAk O 4 r s US
qhmesqvgh? $19 £390, gm (fagrto XA [&sm Ke:Et ?Fhéb‘é dascwsé Eﬁe’cﬁm
SUuDs nce on are
RO A s DY T e R o e, Ghgmetheps of
@akmgahantby injecticenmalding) of HySrdphiliEhobier(-Avaer Gattprey; US Patent

L T M A o

FRspB24 whichantermed resioosethe fidlpdatinle bivpoldrr. US Patent
1t 7@%@2@ %l%c(oP E§(Ja[ W%@ﬁﬁ@e Oflljélé ca’)p%gbe sﬁ%)e(s %@?Wn) and

A assman) anong .ot hers. 738, 817

d| scl %@@ csmmﬂmeefo%s%}f lesrinetudingbgpeofihe frpg Wicks sagh

compartment has different drug release characteristics, or for example, contains a
different drug substance or formulation are also known, for example in US 4,738,724
(Warner-Lambert); US 5,672,359 (University of Kentucky); US 5,443,461 (Alza Corp.);
WO 95/16438 (Cortecs Ltd.); WO 90/12567 (Helminthology Inst.); DE-A- 3727894, and
BE 900950 (Warner 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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construction to those of US 3,228,789 and US 3, 186, 910
made of a water-plasticized gelatin. US 4,738, 817

W@ 2®9/P3748¥ tter et al, US 4,790, 881 ('88l) W tPrPUEIB2008/003872

al, and EP 0 092 908, Wttwer, F., all discloses
i njection nolded capsul es prepared with gelatin and
phithtekatee(faﬁdpiaadmsith Mty timdpyeolidone. BaB7UAHTI0881 aal $& 0 091 908

BIGERRL FCARFYNES 1 DRI e AR PO TR B G vl
FPuitS L Lo S0 PRy

s hydrox ropyl I'-ce ose pht
Fajscad In&ﬁﬂé@é’la’[ﬁii uslezgjis) alfhouale nerg 9rg |d91§1@nstrated and no specific
g@tlaﬂgglla &H@ecﬂ' ycoI cell uI ose acet at epht hal at e ( CAP)

Gt LR bR B0 ek SR BB oo

poyperf i @iichuidrabhstante lssﬁspersld: | antiedded@niissalleyl as a sohd
S SRS TS HRCEYhALER ol BHOE8l Sha Bl 1RYE,
Fd@hnwiagsewtdls;alssedols 6ge Cﬁ,candd{aanéFdH@unkmml\%mlmmlogy, June (1998)

29%8@{9231@)6& SR dh¥cifit f@}nﬁﬂ’a{tio‘ﬁs P(Q E‘ﬂeﬂ%é mn‘ﬁ Qreadlgd'lb'&d in US

nce i s di %ﬁrse sol ved

48178 3 18 VR tht9R.333UER Wr%e@sr?a(}%@lﬁ Hﬁrﬁe@%}ﬁ%ws 5,244,668;
UY £¢19,290; 0N 50806 59; 085352, TH9:US 80BN0HRIYS bF41,519; US

/ . : il
A7 43550s T, G BT TRR L B2 AR TR R ca 2211671,
f0ox 20l BBORIGA D98 SEENC ARSHEI2 70 CrE2, 25 269H; $tA D268, 700y ads CA

, ; 806, 337; US 4, 764, 378; US 5, 004, 601;
%ﬁgéz%i‘?é?%%’?t%g-s, 244, 668: US 5, 139, 790; US o
5, 082 Usstenys, M) 55189 19 digectad3on, 9ew 00®-palgnses ™ megigrylic acid,
H%t@l %Eélha‘é@@ate Wi ﬁm@?@ é‘gﬂate Y6 1%%31711%%%%c?8§&%2 irPthe;
Qroziystl%@f regy epatipds, spdcapeples Dig pifgymationas preseedrpipthe quality
aﬂﬂle@épéillézﬁ)?m% e B@p@dth@bv&rmﬁ@oﬁ&h@ﬁmt&%ﬁﬂaﬁoﬂﬁcddgoy the
dlr cted h rou of c]g g gﬁérs of tnﬁfﬂh
&E?C lonrﬂé‘% ?/rllﬁts Cab e AP RUFSCLE %, for use
ascodn@r‘tmmpérasm ﬁglagenf the iemutshmsprodoted itleneiof  dr ugs

t

f‘ﬁ"g‘ ' Etg/?(lm%lglgg fi‘éﬁ%ﬁ t6r etﬁé'P %ﬁa?rx‘@t%’%u'ﬁle% dto %E%ffﬁﬁffﬂ{ \%ﬂlcﬂ%
@h&rmaﬁgit@ﬁ v a¢rsptal Rgrisn el i gEedpddyy hah @Qltl'i}l@cﬁ suafﬁble

E[Qia db RSP P fseiﬁj%ctld)\ﬂpﬁlold%d $h6 3hitdtA Gosdad ForRi SR Iﬁﬁ’y bor
uitéw scosity/tenperature fi g,g{les of "t he eggl si on

REETICREA-SFIA 59 D AR N B5TTIASPEIc ol Bpar gorgposition
pbaferm@fgetfom hlag*q)@@\gée ﬂ@feﬁng phdio-cheraicplhvharmgreivti¢scfal tach
ac ¥ eerr)ltt abrlltg Iﬁ % ac{llvg ag,peln? fetl thafd Eorn%%%%ntbé/osgé)et fo%lctan be
optloned Wthh may include a rapid dissolve, immediate, delayed, pulsatile or modified
release, and be produced by simply selecting the appropriate polymer(s) to be molded

for each section.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 demonstrates the dissolution profile for Metformin in a 60% HPMC-
AS (LG)/20% Klucel EF/10% Triacetin/10% stearyl alcohol shell, using a USP II1
apparatus at I0DPM, 2 hours in pH 1.2 SGF, and 2 hours in pH 6.8 SIF.

Figure 2 demonstrates the dissolution profile % Metformin Released (X-axis) of
shells with HPMC-AS (LG)/ Klucel EF/stearyl alcohol/Glycerol at 62.75/24.5/6/5/6/25
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dosage form or is injection nolded into suitable
dosage forns which nmay be nulticonpartnental, such as

WO po0g/ogapsul e. Thi s pharmaceutical pol yneric PCT/IB2008/003872

conposition as the dosage form may provide differing
physi o-chem cal characteristics for each segnent
Gontaj witing caliulastlinker, agiegta, USRiIdhaprasttussatdOpPéhi eimdurs in pH 1.2
gggage form can be optioned which may include a rapi d
I ssol ve, immedi ate, del ayed ﬁgl satile_or nodif

r el eaSEura demenyiasy dcupictyl S Pk@a@mr@ﬁh(ﬁ@sqlwn proﬁle) for
E&FEE& blafhe] PO OHRIs0SIs IPMRE ARTPaE - quqp@@sm/%gweﬂa

L4 RIS Sob 08 B156e§ 51 it R 99 Kk, Run at

a0 1IdR’Nﬂ§AH((1Lf@2 H@&is tﬁeucpeH 6.BF/ 10% Tri acetin/ 10%

i})ggr 1g21r%g Qr?llons Ta er_s'tl}_e 3 ?jl%lon aprgfp lflflﬂour i ranruialtnilflg é?%) 111
Sligsolusiog with szekii&anﬁiﬂEMCaAééHl?-ﬁ@/ %lé&opﬂtm)ﬁl}ppbﬁiycem%Stearyl
M?éjh%[ Wi aB?iL%?%k&X tslbd 1§ bQN ﬁc‘f\'fd?r*z %ﬁ%&hé?pH 6.8

% I Kl ucel steary al co dycerol
offers) 24. 5/ 6/ 5/ 6/ 25% W w, vvlth a cel | ul ose l'i nker,

Usi NG FaguklSH dbhbnARPR Atk naéd USPRIYI(6 RofiQuEd) tii@scﬂirho’ln for

Ssforputvif st Gian o RS Emdc Y B 38@?&%% R feae

Gl ool QyneralfSetdrsl AROD| AS/HPMEM WAIHRE:IESES, Priopy.Demeshells with
BB BB NP R BBy L B
potfer2 hours then pH 6.8. Figure 4 dermnst rates the

di ss 0@’% urOf d%@ﬁétlla?esfp‘ﬁfac%ﬁﬁpfé@a@e I B8SPSMisddiution of Large
Di ssolution with MC- AS/ HP- SQ' SSL/ Pr opyl ene

anie gr ! anpe R Aaim gis @hﬁl}f% S‘gﬁlcmpdwetrﬁle%gm‘é@m

S80/@¢ adkﬂﬂiﬂef@ly@ar@lb@tb@iyl Itl?dShoZ/SﬂDSﬂ?S%BJ’B@E‘VWw@U P Iaﬁd an enteric
u stra

A Qe A U BT Gl Tl A OGO Ebonob

BIRNC-SABE HPIFIC ) Pat( 1P 10 )at RIRG- lsﬁimsFm@pgdl thcteat pH 6.8.

A ycol /A ycerol/Stearyl Al cohol, in a 0.4mm wall

thickness, 7.7 x 9.0mm shells with RLIOO |inker, run
AUMMABIMOIN THEUNVENTION: 6 hours (pH 1.6), then pH 6.8

phosph@t erhetfifention is directed to a novel pharmaceutical composition for
making moulded articles, such as capsule shells, solid sub-units, closures or linker
sub-units comprising hydroxypropylmethylcellulose acetate succinate (HPMC-AS)
present in an amount of about 20 to about 70% w/w; a plasticizer present in an
amount of about 1% to about 20 % w/w; a lubricant present in an amount of about 2
% to about 10 % w/w; at least one dissolution modifying excipient selected from a
disintegrant, a swellable solid, or a wicking agent, or a combination or mixture
thereof; and wherein if the disintegrant is present it is in an amount of about 2% to
about 20% w/w, and wherein if the swellable solid is present it is in an amount of
about 10 to about 60% w/w, and wherein if a wicking agent is present it is in an
amount of about 2.5 to about 15% w/w.

The present invention is also directed to the process of making the capsule
shells, solid sub-units, closures or linker sub-units composed of the above formulation,
and multi-component dosage forms composed of these assembled subunits, or other

subunits of suitable formulations thereof.
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Figure 6 denonstrates paracetanol release in a USP 2
Di ssolution of Large Units 9x1 Imm O0.4nm of an

WOR@IBSI483 nmedi at e rel ease fornul ati on ( HPCSSLPCTOR2098/003872

White/ d ycerol / Stearyl al cohol/SDS 87/2/5/5/1 Y% w)
and an enteric shell (HPMC-AS/ HP- SO SSL/ Pr opyl ene
d ycol /A ycerol/ Stearyl Al cohol 58.5/18.5/3/10/5/5),

P B S R T oA 0N T went on | &

di r eclegng gnbkodipoe] thmra?ﬁ%@é@ml@mls disaipfe i dosegs fogp comprising
AelhAGneBRl ded articles, such as capsule shells, solid
cl osures L nker, conpri.sin

b-units | sub- u
Za;;d’rsg‘ﬁl} sy relinomiand lepsihest |y dr e ntendr space
Coifidur AR holds éﬂtg substaiveatio dinst vafll mhtoi bl tenfafesd to dissolve

70%01%\’\’5&%'13' S eC| 1zlrgllgmgresent in an anpbunt of about
E[VO%%O %%ouf v a/lovvf’ I“J%rl cant present in an anount
Of) adiodigt in@1kintgon mggmi wg@ postishwraviag al sshstentahlyg cylindrical outer
gﬁﬁa?cgl fHe 's%nﬁg\gﬂl];ﬁv\ﬁlle% gc?ﬁ ggfe%qg d?s%l@@ W?tﬂnf 4 amtr@mtestmal

di si nt egr ant soli d, w cki Ag agent
SRVIEONEEREI nat i on or i xture thereof and wherein i f

the di kx&l'efb‘ireg fé%B&ctiv% oﬁé Bﬁﬁietﬁrsttor |s§colnﬂ vl p’i)ﬁ‘@diﬁtar@ﬁlade from an
abo 4%1 t 0 abou

s cOmpasaiat coftbris ik Bk vita ioet by ealiyore
M)atate sata;malte GIPMGFAS) pogtnwiredredntotint ofabwiue RO ngatagen@Yoive/w; at

Qe;agvt.‘c'o lésttlcfzg el%rgse%[]m alﬁ%un? f Q&?ﬂﬂi ‘Vzto 5<1b§19[ C?%b’% Léi%/\xflgo{ﬁbricant

pre@@lésg a@ﬁmnnﬂktu o gbwte? %atpgbnné 18tte Iw/w, arybaltul@astsem dipfiofution

ﬂ&%ft@%x%léﬁk %@d'tedsﬁlgmtiﬂé éﬁ)uﬁ Q&Pﬁﬁﬁ% o?h dﬁ@ﬁe@@ﬁ’ﬁ/ﬁesent itisin
formil ati on, I -conponent daosage. forns conposed

8 a@ﬁé%‘é)fégglétr?df’ éua@&b%%ww 8WeHahle S%Hﬁ*dﬁﬁ*‘repklt &¥in an amount
$0hBoD N @ td 50t be%oivaRng ahd € eekindiploft plebrriPRSCH AATdhdNn®6f about

I I i t .th t t
P P Yo 4 s S o O B E T cast one of
(a) alsheltheriendodobheng tle fresest inwetlonpedireaed @ta dapaige comprising
E@féc} ﬂdﬁ%éjd%ﬁtgj Q98041 e&}%p%ecﬁﬂﬁé\reﬁu&gm hUhE shﬁ”ace defining

st ance, rtion
@blﬁastgmp@aa p@nfmeéssgwéommlmng aairg&sltbfst@mm, o |gﬂ%ﬁrally cylindrical

EANd RO BB ing QR olif} sidfdct K& EhdIING tHE i r Be €BRFoNAI I an
e)(()tr;'l‘]:. e(()ir;nar‘lear\lla{l régm%nglgg %tp Q}nlla%lelltlcaf Xor}qg]odsgt%o%ac!on%%tsglrg
hydroxypropylmethylcellulose acetate succinate (HPMC-AS) present in an amount of
about 20 to about 70% w/w; at least one plasticizer present in an amount of about 1% to
about 15 % w/w; a lubricant present in an amount of about 2 % to about 10 % w/w; and
at least one dissolution modifying excipient selected from the group consisting of a
disintegrant present it is in an amount of about 2% to about 20% w/w, a swellable solid
present it is in an amount of about 10 to about 60% w/w, and a wicking agent present it
is in an amount of about 2.5 to about 15% w/w, and a combination or mixture thercof.
Another embodiment of the invention is a dosage form component configured
as a hollow capsule, an end cap, or a linker, said component consisting essentially of an
extruded or injection moulded pharmaceutical composition comprising
hydroxypropylmethylcellulose acetate succinate (HPMC-AS) present in an amount of
about 20 to about 70% w/w; at least one plasticizer present in an amount of about 1% to
about 20 % w/w; a lubricant present in an amount of about 2 % to about 10 % w/w; and
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surface, the second wall portion configured to
di ssolve within a gastrointestinal environnent;

wob@pessh respective one of the first or secoPdI/yg008/003872

portions are nmade from an extruded pharmaceuti cal
conposi tion conprising hydroxypropyl net hyl cel | ul ose
acletsibec dissdilnat modifAMTeASpicpr ebetred fram e gowuednsofing of a

ﬂgﬂﬂé%r%g ptr@seﬁ'tki? HWlin 40 %%Wbofaatbolite}azs %t Eb@%/‘?ﬁ /%Wellable solid

I'n an anount
Pt%?litéblﬁ fin @ esewt of gbeiy 18reabaut éf)°/<a\ﬁ/dmané agrigkgng BeRIt present it
10in % Winitbuneehdhit 2. S aShbRN g5 9 \mo laHd b @BmMBRElbY ¢ bmlxture thereof.

exci pient sel ed fr t he consistin
di si nﬁ@@rhgh?mg?%%m ﬁo'{‘n C e nalﬁ aﬂ%%ﬁ?tfg HB’ultsmﬁ% to
about a)Z@%pth shell sskldirgdd @al af icast prettn tieﬁﬂilng an iifierddt space for
unt .o ut 10 t({)babout OA)
S atnce an

a na. .
Ie aln%ng " es%nltl beTe contionr d oglssalve w1’§111}5a gast%bn(‘g%sttlnal

@6%innwntaind a conbi nat| on or mxture thereof. In

anot h%5 a ﬁHPé}%é”Iﬁéﬂh ta%ll%a@i%rg %u'bﬁaw d ﬁhh&rlgﬂ b&et §face and

to ac Sin n outer

being &e@,ip @d @rﬁlﬁfﬁbv@sv@&nn AEAHT RS HRECIVRENCAR e r

ﬁ u :r g a%ef&g hiNedrg mgé (t)ﬂ t8asdpsult spall br meqmﬁéﬂ i %dld% Pi@eard Struded
0 | a adr.u St anc . a. genera

sl CorBag mE b RO e AR s o R )
preskerin be hmgum:tmﬁabsmdzoaﬁ aboutdobd woeht habtesregllasticizer present in
% bl cﬂfglb plh/a r#(l)%%/wc ggﬁ??‘cahﬂ se‘ﬁp {Epa{nga%dqglt of about 2

oxypro ul'ose’acetate (¢
HPnbops)0 ‘@@e mnd |ahlea$~t oapdismelubén @bdlfymg @X@lpleawllﬁtcted from

&@r&%ﬂ\%orﬁktlhg 6§£ dﬁ{h% 1@5@%&&%@% iRLE 58Bhnd IT aBHuYR Wibout
bout 1% to ab %.wW w, a urlcanté&resent in

H OaW% Rtsvstlablp é‘&&] Dresgt § i B e hrtgut s & ahouf eduerw/w,

anea diigsed wgdnﬁﬁrem litfiy ingh Sx@in®oeMous el5a6tabeutfI5osmwieand a

g Hﬁ?gon3|st|n (g.dlSlntegrant present it is in an
19} OTBBAGY f@%? about 20% w w, a swellable solid

pr es eflheiefore,onicrenmodamot nf thefinwtnoon 1sk0ddsegafoomtcobPitsing at

“%Mhn% ¢ a w cking agent present it is in an anmount of

about 2.5 to about 15% w w, and a conbi nati on or

et sheld inchishingod firshmstperticans desishantialbf dafmeng aniateriopppace

b&f?glﬁ&ﬁt%%lcf ® Hfﬁg(‘sﬁﬁﬁﬁ’rﬁ%nﬁle FRATW A RHoPBeiRe BRI R to dissolve
sule, an end cap, or a |linker, said conponent

86 %gﬂﬁﬁng§§€NﬁW§FPVﬂﬁﬁ 9 extruded or i nj ection
(U liledr pleardirpcesscondivalt ponioaihal g acabaitiillp@ylindrical outer

?%%i(%%r g%lg gvea:,l] hﬁlolrtloell %olilll %{%1%8 gis%lge %wt%?nl g Z(g%s?rmntestlnal
environment;

wherein a respective one of the first or second wall portions are made from an
extruded material comprising hydroxypropylmethylcellulose acetate succinate (HPMC-
AS) present in an amount of about 20 to about 70% w/w; at least one plasticizer present
in an amount of about 1% to about 20 % w/w; a lubricant present in an amount of about
2 % to about 10 % w/w; and at least one dissolution modifying excipient selected from
the group consisting of a disintegrant present it is in an amount of about 2% to about
20% w/w, a swellable solid present it is in an amount of about 10 to about 60% w/w,
and a wicking agent present it is in an amount of about 2.5 to about 15% w/w, and a

combination or mixture thereof,
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about 20 to about 70% w w;, at |east one plasticizer
present in an anount of about 1%to about 20 %wWw a

wo pipiogas: present in an anmount of about 2 % t BCHIB2008/003872

10 % w w; andat | east one dissolution nodifying
exci pient selected fromthe group consisting of a
di si ntAegthentmpodsent oﬁ the irsentmonaiy aalosagetfooh apimpattis 2oGprsing a

A tor R0 ch S HEU AL 81 b PERREMeslthalcly b, he

Al mortesadn from ain@Xtmdeaiﬂn@t%@lrﬂomm@ﬁ@uﬂmyamwh%@dt:ellulose

!terb{atwsﬁ\ém@'@gﬂ)M@fmS)”ﬁﬁ%ééﬂﬂ iPdn e{ﬂléﬁn‘ﬂ bﬁaﬂdﬂl@ Q@Qf aboN PO /w; at
gegbodl nt. of the invention i

Aie 4Gty Prascob SKa Aneiolpf g S ﬁ‘BO‘%} 3 20w/ o lubricant
peasit ipan tinatihtyo fdboutrd %go about0és mawv; spbatécdsoone dissolution
[r]neotdaflg}n ign c%&eh%rt ue‘ie&é’l(P tsr r o ﬁ%raoﬂg Cgl?ﬁllsqglﬁv ?gféiﬁsgnrélftre%?r%n%p%ase& itis in
an pingketrofisheutdb tcgatwuv\éﬂ)% wWav sy cBatde b tdamtseat Itys in an amount
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| | n ke rAnbﬁleffBﬂBodhhﬁﬁi @Mhexiveheais ﬁ&fo@a[ge&brrﬁ @Mbhﬁh@ 8t least one
rox q Irreth I 0ghulos cetate C|na
omoREs ™ BB e Eartion, B RO B A St SR L gguprisine
K@&@Mmpﬂmemﬂxﬂlum«% aqatas succinaer (HMNE eX$) proscaninaamomntunt of
o t 9 ' r ' 0
91{)013 % % ?ﬂo{gt t78 6 aspf%" t ég#(’oo\ﬂ/e 1asﬁm%%§\%ﬁ€\}fn aglna?ogxg{ Pg ag)s?tut 1% to
ebmlt @Ds%x ol/wt & bl’@rln@idlpfr@smfgin@n@nmuemf abehiet Velg abpetm 0t feev/w; and

af RER 0RO Hﬁb(ﬁﬁﬂl(ﬁgmealfﬁng 'e§é1?l*eﬁﬁé'e?eré¥edg’f&§ at %I‘bltlp &(ﬁlsisﬁng Bf a
gnount of about . 2% to abou 0% ww, a swe

JSESgrRnt RreSeRt if 15 18 AN ZP9URE of 3Powlioato akput 80%%&% aé@%lable solid
é,%ntath@ naaﬂ\dnﬁkuﬂt@)f a@@ﬂth% esanicovd wivg ahﬂ aaﬂ’lclaﬁ@ dfdnt @fesent it

ut 2.5 .
AR a Bt alp S Sa Ry et £5043e EnE P RERRIGF o PRt thercot
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form adapted to a patient's specific administration requirement, using the novel
formulations of pharmaceutically acceptable polymers and suitable excipients in said
dosage forms.

Another embodiment of the invention is to provide a process of producing the
multicomponent dosage forms comprising the novel pharmaceutically acceptable
polymeric blends by injection molding. These multi-component dosage forms are
suitable for containing a pharmaceutically acceptable active agent, or agents, for release
thereby.

In accordance with the invention, a melt extrusion composition, and an injection

molded capsule shell, and/or linker is provided for, with a composition of
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envi ronnent; wherein a respective one of the first or
second wall portions are nmade from an extruded
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B By 5T Gl RS T i R PRI b a3
it The multi- cornponent 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.

The present invention is directed to novel compositions of a pharmaceutically
acceptable polymer, hydroxypropyl methylcellulose acetate succinate (HPMC AS) and
pharmaceutically acceptable excipients, which polymeric composition may be injection

molded into one or more components which can optionally be utilized together, such as
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Is in an anmount of about 2.5 to about 15% w w, and a
conbi nation or m xture thereof. The present invention
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POTARIP G/ 63(:863(AMT11«:58D0¢21®‘[ Nor BU625¢5 RIS EPARG3356 (amirnedDocket
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0 e SRR T 8
Setnbst 28.2. 5 % w/ w to about 60% w w as det erni ned by
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filed 13 June 2008 (Attorney Docket No. PU62992P).

The parts of the dosage form of this invention, e.g. a capsule compartment wall, a
solid sub-unit, or a closure or linker sub-unit, comprise a pharmaceutically acceptable
polymeric blend (and adhesive material if adhesive welds are formed) which is generally
regarded as safe, ¢.g. for oral ingestion and is capable of being formed into the required
shape of a capsule compartment wall, a solid sub-unit, or a closure or linker as described
above. A preferred method of forming the polymer material into the desired shape is
injection molding, which may be a hot or cold runner injection molding process.
Suitable injection molding machines for such a process are known.

The pharmaceutical dosage form may comprise a plurality of capsule

compartments each bounded and physically separated from at least one adjacent
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optionally a processing agent present in an anount
fromabout 1%to about 10%ww. In an alternative
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RAPHE et Brtaniopd) %fa%‘lén%‘lli‘ar acteristics. For exanple,

t hg S U Wi infoge Ceag1 all€ofahs F&}ﬁhl@&bh@hﬂﬁlehﬁﬂiﬁ@i fot @xaﬁxﬁﬂl@ﬁé e
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copolymers (such as Eudragit® 4135F, and 4155F) and ammonium methacrylate

copolymers (such as Eudragit® RL and/or Eudragit® RS) have been used for hot melt
extrusion and injection molding.

Acrylic and/or methacrylic acid-based polymers which are soluble in intestinal
fluids and which can be formed into capsules are for example disclosed in US
5,705,189 (Roechm GmbH) which is incorporated herein by reference. These
poly(meth)acrylate copolymers were extrudable and injection molded into capsule
half's wherein the ratio of acrylic and/or methacrylic acid was generally 20% w/w or
more of the copolymer (Examples 1-8). In these Examples, glycerol monostearate was

added on a 16% w/w basis of the polymer as the sole mold-releasing agent.
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bl ends may be injection nolded into a single conponent
that nmay al so contain the active agent for ora
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ﬁ@lb% lclg{gpapcﬁg H&ée a ac%‘&; rﬁ 0?\}\2;0£ ] gg @ ée r{%&%cmoyl content of

44y BLEIS, AFbkrmeEm giws g@ﬁef( e tdemaastramsiindhe Norking examples
RLB2554), PCT/ EPO8/ 63853(Attorney Docket No. PU62555)
PCT/ EP08/ 63856 (Attorney Docket PU62556)

PCT/ Eﬁdeff@sswﬂf thet APNKy Adderebe Nsndqﬂuslﬂs ?1 r%halrmﬁqqueaaﬂy
A&ccPrbRORIyRE0SucHuEl thald eostabatihalkiadrs thyHahibosly obe

BEEr RN Bt Bens S RRP Y g1 A e fea
essgeiation apbthk @heompauticrbsticiaabf Brimisol i d sub-unit, or
23 A gt 6,8l Rt pyc-as
greatelaaINtit/shell hpang favedrably dissalitioo peofflas phyies) sebidivet
RRemiCHELIILE) tenéﬁﬁ%tﬂ@ﬁéth%n@%asiehﬁd qwmlﬁlﬁfyrﬁf‘?ﬁatﬁk‘dc&re

! nVeml"lho IEIPl\?C AS p lyfan%? %lb?ende wai‘[rhtargi?iltlonV\iaex01plents which include,
but are not limited to, lubricants, such as stearyl alcohol; swelling agents, such as
hydroxypropylcellulose, etc.; surfactants, such as SDS or the Pluronic group of agents;
pore-forming/channelling agents, such as lactose or PEG; and additional buffering
agents for adjust of microclimate pH conditions.

Dissolution modifying agents, or substances are those that assist in release
modification, alter the erosion and/or swelling characteristics of the capsule
shell/linker/component. Many different classes of agents may be used, such as the
known super-disintegrants represented by sodium starch glycollate, Ph. Eur. or sodium
carboxymethyl starch, JPE (“Explotab” ®, produced by JRS Products), croscarmellose
sodium NF (Aci-Di-Sol ® produced by FMC), cross-linked PVP (“Kollidon-CL”), and
copovidone (“Kollidon VA 64”), both commercially available from BASF, Starch 1500,
and swelling agents such as polyvinyl pyrrolidone (PVP, also know as POVIDONE,
USP), manufactured by ISP-Plasdone or BASF-Kollidon, primarily Grades with lower K
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solid sub-unit, or a closure or |inker sub-unit,
conprise a pharmaceutically acceptabl e polyneric bl end
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two s SewseQ E%dﬁﬁéﬂf%%% qeHPR, ébﬂllyﬂswaﬁé H@fﬂ%@ch
TV rsR@edl 8 Kieeaer IK[IE@:II HP‘@M B@iuﬂ&ﬁﬁl wiliods pRUeY, aalletermined by

h
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Kﬂlht@i WiF's Klbeca dcmed iwosigl maberangs oﬁ 0511-200 & HWt@O0 raPas for EF
t h
?ﬁ%t@s/ /ilil)ﬁﬁeﬁhaﬁ(??ﬁg ar}ﬁolgﬁﬂpla&/% gﬁtrﬁf fa'Bgiéth Oe(?)(\;f\)b? gasI J]%Tscosny of 150-
380rpeg ¢ laﬁwlgbé oyt $40,800ks asiaaiisoapiteh tﬁgra@ge of 75 -150,
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cofbiireditoi a@dnb'erWp@hyh@thmlceiblﬂQﬁdwdéhamom heteirhased a
‘ﬁ{t&%HJu%reab@.V Pharffacoat 603 has a substitution type of 2910 USP designation, and
a labelled viscosity (cP or mPa’s) of 2.4 to 3.6, a moisture permeability of 207, a
methoxyl content of 28.0 to 30.0%, and a hydroxypropoxyl content of 7.0-12.0%
(USP). An alternative source of commercially available hypromellose having similar
viscosity, and substitution is Opadry™ from Colorcon, New Jersey, USA, or Methocels
from Dow Chemical Company, Midland, Michigan.

Suitably, these swellable solids are present in the range of about 10 % to about
60% w/w. In another embodiment the swelling agent is present in an amount from

about 20 to about 30% w/w, or alternatively from about 10 to about 50% w/w. It is

-11-



10

15

20

25

30

35
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paogsized thatwmorr thimpoie ofelkableisplid oragibeudedal doynbanaioose the

%}ﬂﬁﬂ?ﬁf},ngpfl{hlglggelﬁﬁﬁenbl ed dosage formmay al so be

over a a substantially cylindrical shape. Variou
bl endd’ h@ﬂequw gpgerodsncit Ogﬁleﬂh‘@nﬁ@@ Kacgaybliced aﬁHBMC-AS with
1y dtdxy® rogyEé@ﬁélﬂ%b Hﬁc ) n s im&E 80 {He)invention the
q u
ﬁ%@ %ﬁ%ﬁfﬁ%ﬂ&# b it e@‘?ﬂ% Sl&‘l@é?w“é‘é“%%@ oagtyvo

4 %Eyprﬁpﬂcélllﬁ&%)deﬁﬁdn&ﬁﬁm hamingediffadig/malceulappoiglitser s
(such Oa odm%n‘t;[ gf ?lllellqul‘ve% 1g1/1 %ra c%uglr & 0% ﬁﬁM(f%)r? vt}l?l\l/ fhe polymer

been use 1 on an I'njec ]
ﬁﬂﬂCdlnarvglg at\msgdsny uaﬁd/rmgemfftlﬁ Q&OQJ juch as KdudghEEd Suitably when

ROUIEES, Wik G0 o 39AESORUPIR raﬁ%e J1e3bundlosfdwi ds and

can or ned |nto capsul es are for exanp

d| scl é\éiéalanpf tesg ﬂmstonlaglqméz@ﬁ aihablendiis heliayed to provide for
iirA &&@@fe@h@prﬁ&&ﬁbsﬂom Hrafler 96 ne Th@$ee and ?ost hydration, and

acr ol e extrudabl e and
F’Pﬁ% Siwé’ ‘?f& %Ip‘? %tﬁryiﬁpglﬁg%f s wherein the ratio
of acihb lcc-bdaamdéd)polsmtefsaafrfyl?@ endHPMOvAS gedwrcahtls RD%h hydrate

é!g(o\{ye ﬁ{an piel r?qnolgleﬁcﬂ:l% p%?}% A a{fo ngh?gld% A%zjar%mg f&&fer \ﬁ%smc

baryh@mtsf Tthifﬁepfpdlllc‘ﬁﬁﬁ orazlatia whick haotighifiedns aprggyements in

ﬁg;%lhtl(l)ﬂ‘re%ﬁﬁiugﬂhﬁ§“ Jﬁeél‘ﬂlaﬁ’cfedthgﬁra'tlﬁﬂ ﬁfﬂﬂlé’gzh%rr@élf‘ts ih Rss
or der Lﬁu rO uce 1njection . .non-di storted,

SN e U tGEESS i él,k%m? Badie, @@ﬁﬁ&%@h@l@nmﬁ apREHASE FO{l Rngile
9tdﬂaﬁfes@fﬂglres@t@{gsgﬂeﬂs or nulticonpartnment dosage forns

i soorieteh bt e SREn b A AR P YgaAS with the
ﬁwplﬂnhlwaﬂmerhﬂlmgphthethtml (HPOM OB e HiP Vi€IPe aisch a‘srtbernrmameeted by
Fﬂln%ﬁttﬁ QR HR56151p 55 N/ %ﬁg ﬁr%kb?%ﬂ?ﬁc?se @H }%IE‘?J NF s §18referred to

ations described

anhedoxypropkkendthide!iudrg |Pﬁltk5alalt%JR #d s wp%tmteéc‘rhaﬁmbbe@rewnh
ARE U icodPNEHPS 58Y 3 kebhgthl N Sth8AYPRhalRNEbHtht 314, Nemean

m croni.sed for nth rades from §
SO e of 1P Candatitiglyts i) PikS s P ek AHE%%‘%J {sysjmilar but for a
ASc Oy T 1&0 dSZ\q (IthaHPr J0 ASIﬂCa/St HFuh d I\Bnﬂhaﬂﬂ’ﬁiﬂﬁ[}ﬂ cgiitantest %, a
are defl GSI eb% t) e S(J{U‘rb (g] a Sm ?1d>s gr oups

du geé 4 8 ?ﬁ/ 5p Poups h t he
bac k bSngahjfr it MG @ 1y preasentlin gnmj]e‘d;e range of 10 to about 50% w/w,
suitably from 15 to 30%, and in another embodiment it is present in an amount of about
20 to 25% w/w. In one embodiment the HPMCP is HP50.

HP-50 has the lowest molecular weight and hence the lowest viscosity. This
was demonstrated to make processing easier, and HP-50 also contains the least amount
of phthalic acid groups, perhaps providing lower long term chemical instability.

HP-55 also dissolves at the higher pH (5.5 versus 5.0 for HP-50) which could
result in a longer release time in vivo if the pH rise is not sufficient. HP-558 is the
highest viscosity grade of HP-55, and hence causes a bigger increase in torque and

pressure on manufacture, which may lead shells having higher levels of degradation. In
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have an acetyl content of 5.0%- 9.0% and a succi noyl
content of 14.0 % - 18.0% M grades have an acetyl

W@ wesmsdf 7.0% - 11.0% and a succi noyl cont ePCT/D§2008/003872

10.0 % - 14.0% H grades have an acetyl content of
10.0% - 14.0% and a succi noyl content of 4.0 %- 8.0%
Atheralhshedls obnthinesed S8 dppeaatebamoonsiblathed cithertHilR-55 or 558 and

anpl es herein. It is recognized that HPMC AS
%g&bgg&bﬁ;nded wi th ot her pharnmaceutically acceptabl e

p oI y it gnothgiembadinadig ebthgdaeantipe ghej aerbantagion iy witahly HPMC-AS
ﬂ@ﬁ%ﬁfbltﬁﬁloﬁj %&@Fﬂ@bl@tﬁéla@%ﬂ?@[@lﬁ Or fdRkildtioh @d the capsule

Pyl aolfr ERPoLELy THMGrAS iy escRt fufpugroigy of bout 50

dj domir 65tk vexG and anbptlmﬂrretl@uﬁ]l{BM(eASfI@PMms iarfount 3kl .
I;IP g/sco 3 tabq%corn%q”ﬁt;rnﬂqutl ent eI: &V?Ilﬁe%nl B lﬂﬁ’M@ %g ﬁ%(s)é‘lnrt %%J lm amount of
sbaly iSDltd) ghout éﬁ% Wy, sHRMﬁQtlhplamilt e;agtearan@t from about 15 to about

"36@ C]!nbdnlothtey eﬁﬁocﬂﬁféﬁ‘ﬂ‘ PN EA S gﬁégeﬂf"ﬁ{v& iﬁﬁ%lpg 8Y ut '5§ to

addi t1 onal “exci pi en

ab%ut ﬁé% Mvmft%tslct’ds PIC§@Hile %9@011@6&511 akoug il & 49 ghout 30% w/w,
@ﬂe@@'ﬂ @ﬂcoh(ﬂ‘@%s’ehﬂ’iﬁ ad aBIduEs ofSB6lt A% about 10% w/w, and at least one

I\&{ld'{l ﬁﬁ%%q,ﬁ%gtll !ﬁqlfl %ﬁst?tgp gl@%ﬁllé i ];‘t?o%tt 38‘% Wiw ul% one em%DE?lrnent

riterlﬁasftlorzm BgLlebiad fien gl@rgeragt&rltmpylmmgiycaﬂ draahosac drercof. In

SR A B NG 9950 9 Bk .o

agéﬁut%the@pfsubst ances are those that assist in rel ease

nodi fiAGatHeP embatlhl%ht mﬁe VRt HNis ANALREn SYRIPNIRYAS, HPC and a
char act er@itl cs, of the cagsul e shell./li nker/ conEonent

resepd arv e e 1%%%5‘:@%41’6\{1 a GBS shigblpis nisseat indlysigodend in
hﬂem&ﬁ@t\masum@rm%sumoegwts represented by sodi um

ot ar o ke enbofimerl e iy o HEC o Ry SFHAYC-As.
P]MHGEI a),a serascavaiieblesskd, JHMEmM Tiie HEMCP_IBiuitﬂdy ifpresent in this
-gt’éﬁ‘a% attt) ngMF()qf ﬁg{itﬁslg th Q}lﬁﬁg gg/lvg/vgoﬁ%h\/ié gﬁﬁb?ﬂal)pfesent in this

copovi aone commer
avatqnébn an ﬁm@mt@&shoutata@bhutﬂ@t/@w/\and swel | i ng agents

such @saRAhot\hibobinkdtt 6P ARSI MRre BlaSQ-HBRMOAIPMC-AS, and
T e e e
(d<ablint 25%2%/w. but aI so K-30 to K-90); and cr ospovi done

(T 03 B RROAPRE 5 AR SR RUCRS
HPC-SSL, and a second swellable solid, HPMCP. HPMCP sultably is present in this
co-blend in an amount of about 15 to about 30% w/w, and the amount of HPC-SSL in
the blend is from about 3 to about 20% w/w.

In another embodiment of the invention there is a co-blend of HPMC-AS, and
HPC-SSL, a second swellable solid, HPMCP, and a third swellable solid HPMC, such
as Pharmacoat 603. In this blend, the HPMC-AS is present from about 45 to about
60% w/w; the HPMCP is present in this co-blend in an amount of about 15 to about
20% w/w, the amount of HPC-SSL in present in the blend from about 1 to about 20%
w/w, suitably about 3 % w/w to less than 20% w/w, and alternatively form about 1 to
about 5% w/w; and the HPMC is present in the blend from about 3 to about 5% w/w.
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al so known as copol yvi done, copovi donum copovi done or
copovidon and is a ratio of two nononers,

wa R0wlogiasy ol i done and vinyl acetate. Suitably, P€TiB008/003872

class of disintegrants are present in the range of
about 2 to 20% alternatively fromabout 5 to 10% w w.
Anot hélydoxgpmpyf calgbrst ss wiftablysiddéditoi tbnbleodid hadmpiagnssing and

PRSI B 5t BEiEh IRl i
dissoluiaon of the pleclymplriign pekindepeadenidnanapi. ul ose acet at e
pht hamuﬁlonfb\fqhmgmxak KQhi EPSEas(HéE’Qhovﬁ%neﬁﬁt thhgoulded

KL L
eﬁ”@é&l& WQWB vk Oas@%ﬂ 1%9891%% *‘% me§ Gk}aeit@megwe”mg
watule dnidgbetiveipllec sblabﬂl\tgeragdwmf Kluagles.g sswediligsvelfus@iosian.

OCE)rrgl tA)?.,dl 120&1' G135 low I@%Clh ar welHthiﬁé C%lcﬁsﬁﬁ,gpg%?& IslngBaeen shown

kwuﬁpmmle}utmtrhws afdgglhqy |pbt gntq HI@K@QS fhxability of shells to enable
ﬂﬁ é‘)fﬂér%’ﬁﬁfh%@tllﬁﬂleq%él Wk PFP@ oy Mhéﬂe%e(%’d\/fﬁﬁlh tﬁ@golgmer

dr ox ul ose deri vatl ves. eas
a&ﬁ% %qame t%mle@eeﬁ agigig PEx3ortBp ekt élé 11} gfiteragtesting,

Iﬂ{&é’f@ireahﬁt iaviakibabF BIPU OB, PHprd&ing th thd &R@atfIME in amounts of
Aqual on, a division of

rke
8§t%§_| &PB%?IQ?I ucel (r). K ucel HPCis
pr o d u a%eidmomal\kﬁ rth@pmsegmadésmalhsmdmwofﬂ{BQdSSjy( It-508iw/w) has also

%U‘nﬁqg %gl’pl%‘?a% hs%'ﬁﬂlﬁgl Iﬁlnlg Y lg%rg (& fégﬁ{l]% 1%% g rﬁ%lllgcglso égﬁnulations
Wl‘@il@@‘fsthts}ﬂddﬁlonhe range of 150- 700 (a 300-600 nPas for

EF p h %rdmtfo@gf HAEMuchal @hMﬁ@Beﬁ%h %Bpé’ﬂ?i SMel fmlﬁg‘%%xtrusmn
8 0; J has a viscosity of a nol ecu

h@ﬁ?ﬂ@fla%uﬁowmef@eww& C‘wagor%;nv. C@@tﬁémw Phgymageat 603 have
badigo0ih ofer tiho® bedeheebrindd. ek hbabecneb@it thof usﬁthHPMC in place of

zﬁ’&o gg%rf ﬂlgd‘?rél} %éq%a\élo%&%? o%%tai: Hﬁgﬁ (%81% %es wf%h addition
o6 Hitew i SHLl Ipleavabdtwbéﬁmlmﬁe%émgtmﬂdim@tth@s i6id8reased to 36-
22 %@‘éé’%ﬁéﬁ s %sido nﬁi 9135% gpyeduced by

Iose i's al so
r ef er Shelly @naglsmgdxf@

Mﬁy E@ﬁ Higl easiricunobgeet vaifricdaplete

PRSP 65thB ?hﬁiaﬁt@%&ﬂeli} hEfovB3RGR hé’ve eemermq%aeﬁ@@ 3
has.a su |tut|Qn t e of 2910 esignati.o

coplifions Lissel u]t_19n tl S gavelssn §510v61:f tobegymore \{—)arlgﬁe 4nd ten% to be
havigst, drtkoypdrthestailk behaved va@ &imAar under USP 2 conditions.
Consequently, while the all HPMC-AS shells can be extruded and moulded, it is
preferred that a co-blended of polymers be used for enteric shells having better tensile
properties.

Other suitable dissolution modifying excipients include, but are not limited to
the class of wicking agents such as the low molecular weight solutes, such as starch, or
the non-reducing sugars, such as xylitol, or mannitol, present in the range of about 2.5
to about 15% w/w. Also included herein are the class of water soluble fillers, such as
lactose, lactitol, maltitol, sorbitol or alternatively organic acids such as malic acid, citric
acid or succinic acid, suitably present in the range of about 2.5 to about 15% w/w,
alternatively from about 5 to about 10 % w/w. In another embodiment of the present
invention the water soluble fillers may be present from an amount of about 5 to about
20% w/w.
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met hoxyl content of 28.0 to 30.0% and a
hydr oxypr opoxyl content of 7.0-12.0% (USP). An

W@LaensmEsd ve source of commercially avail abl e PCT/IB2008/003872

hypronel | ose having simlar viscosity, and
substitution is Qpadry(tm from Col orcon, New Jersey,
USA, dtris Mebpoeed thaf tho poDowriClrempositioioarp finyt mdited iram dielt

I . .
t‘ﬁﬁyﬁ&%ba%egg atn?%%ﬁo lgd']@oaﬁao ﬁ %&1{1@@41 %dcglgg}éssvofr V\e?&?)le%setﬁ &Wdist in
fipey, sl brHencsh dlegibelity; dleptisierndjothgsmosdding i n an
@H@H&Enﬁfc@ rfh@s'@%@ﬂltlgﬁalte@c@%%t inS0d6 Whtvire A6t hrmted to plasticizers,
anternat|¥l%e/ fro abou 10 to about K 50% W w,.

PRICEIUGHNARF T é‘l“ YT e 4Y§6I%S‘§’8T1?IH HRPeB
ugeidants, aiditlinaladissdiution nﬁd’tﬁfyﬁnﬁg apehat probsssivf aldsi solouring agents,
|ﬂgverH ion, ntThe efore one. e rrbtodl ment of the invention

VRS 45FH ?w?—ﬁ‘\?&l&%ge tht he pol ymer
hy dr oh}q@rmwomél al wlrfastent(lmc)le farmutation emdyorfitionalty of desired to
MW\? rit ﬁ%dsﬁ aﬁ@ﬁg%@k&ﬁ%n@f tmgoﬁnﬁ%wﬁ Wlé ﬁlrpactant selection

IS a | east
Hphs >gy ilcd by el WE%%@td%H?W‘i?S@%lY@&@ﬁfuh‘af\ﬂieﬂ@n Higher HLB
gmxfficearﬂtme fIWe@ﬁ@' S@T(szgb PlulehR FORGPHIBETY), 4fd DS (HLB>40)

BETRE N s ety Y Péﬁgnwﬁgeanf}?]%@@a?@g ol
Rturbdivgehdetfy. BSSFL @BAhanhspnddyuce! PGFOXAMERd Pagoaic BYE for
Itiltstaln§e b%eér B‘Sle@g? &l‘igt %fOS ﬁ%@)s 1u15on?‘¢ 7 lﬁgQ'rﬁdlg&ﬁlé%fwei%ht of
118,699 oBluaj@ncmre mbpwmdpxlenfsmlﬁowﬁvéﬁmp|bé®ko>@e®1ymers

levﬁ' é\%u@fa@ﬁﬁt I}HQ% glsg HE AN a%QﬁgoHﬁéﬂE LR m&ﬂﬁe%ﬁ%&ﬁdes
§6t iB mehlar@aew ?H)é?lg%f(bhpbcamﬁymmf ﬁ@ykﬁné @a@@ agf grqpylene

Whid@,fhdd%’dﬂé alb@ raferi&l folha m otybgym@pylbh@p@l@dxm;ymrbtmck
ekt Mg&%@ﬁf GheiRt Bhe S b R R taury!
smtﬁatt@\kthxyk% ‘hhydiregmhiat icastor (:Te) motjmxyd:ihjrlemeysorMn fatty acid
Ql%nlceedthF}Sglk?(;rb&E% chﬂfalsﬁ?xi %@C&chﬁ 'vJe%n 26‘ éoe&%o the sorbitan
ITE

r utt ura i ne
@at‘%%‘lldﬁsff%h i earsqrbatp@ é@mal@@@t%m@npewgtet @omnﬁ@@ﬂ@tﬁe@omtewate

theslcasyiShan® &U@fhé&l@ AnRioeD, ERHiRTBNS0BEstEdie Trlton X-2OO
i nvent nd of HPMG AS wi t}
geﬁw@@s ebiief’ 866 EREPYEEACHAEN D 1% PF%%E%B gl tpogahery
pbBtthyhnk gtyedl H00Shidindts), sucres iy 5@(1 ebtBksD&mch as sucrose stearate,
ngcrgs% o(lea?te styrgse p rlnlltgtsé su%ros fi‘ellu%atltg and sucro‘rsjleI 224t E Elﬁyra?e etc.; and
combinations and mixtures thereof. Sodium lauryl sulfate, may also be referred to
herein as sodium dodecyl sulfate (SDS).
Suitably, the formulation may optionally contain from about 1% to about 10%
w/w surfactant(s). In another embodiment the formulation contains from about 1 to
about 8% w/w surfactant(s). If SDS is added it is suitably around 1% w/w. If Tween
80 is added it is around 2% w/w or less, alternatively from about 0.5 to about 2% w/w.
The polymeric carriers or oligomeric surface modifiers, if appropriately chosen,
may themselves act as absorption enhancers. Suitable absorption enhancers for use
herein, include but are not limited to, chitosan, lecithin, lectins, and Vitamin E-TPGS,
and combinations or mixtures thereof. Suitably, these absorption enhancers if present

are in a range of about 1 to about 20% w/w.
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as hydoxypropyl nmet hyl cel | ul ose Pht hal ate JP and is
used i nterchangeably herewith. The viscosity of the

wWOPD08887483 40 cSt, with a Nomi nal Phthal yl contRCIE/IE008/003872

% a mean particle size (um of 1000 and dissolves in
pH > or = to 5.5. HP55S is simlar but for a viscosity
of 170lasGdizerd heyHe-<bployedss assBit in thictnielendNcriravédristics of the

PBRR o, GRPENIG ndf indTRAR BRLHEY Br Blehioldipads and reduces

ves |
Hevet visogsity sdreh than mds ithe §xfruping apd Hyection nwl@lag amsass.  Various

%%%/ﬁlég/ééﬁ!s wekd foal@&i ¥ ﬁlﬁﬁmzt%ﬁhé &t&@é’/poly’}ﬁt@rsl HPM@IA%Eﬁénd HPMC-P) to
enpodal it esen LN an_anoun

S04 et G DN REnE PRE BAPREeRERpRack ety desired
betcdl heribaeetl thodnegid dsagweioght and hence the | owest

\(;Iaz IC gr§| }tyble s Ig%c‘é\%\f@ss ‘fhglo 2 f:])%: rer%tﬁgoyﬁﬁ] in {ﬁ?s 1n¥é)1{t1%%%§¢is tlrl%%yl citrate
AREGR Itm@ean,l tdbgybeipste, prsti apghypreavitd (AGEChweetyl twibgty! citrate
E&Tﬁbﬁ ﬂﬁﬂ&t%?ﬂhtﬁaﬂét% atﬁbﬁtgf s)ébaé‘a{'?e E?B%'O 8&&%’1 gﬁtﬁhl‘ét%s él%erfoh Qinyl

ver'sus couf
pé@@ﬂﬂdonm %ol BiRgaipter e é%f@%le’tl? ﬁ‘é‘c?lnPQ)VWeFkylﬁtq?éothala inapolaurate,

i-:op@'R’Ine uicbi, GlaeiidnatddRoedsutiofl, bh@stok gNesid dohfeRsiohy or mixtures
?’l’ff?ﬂ? of HP-55, and hence causes a bigger increase in
e

and pressure on manufacture, which may | ead
shel | Tricthyi cigrateiighgood phgticzaobf HPYM G araintIPMAGR pesvading
l.Sscontai.olL: a
E}Feglﬁ (fﬁtﬁ_&%&?hﬁ%l@%g\é geséJ fprgd; a&ea?eﬁg td{g%lﬁ it @%kf%\kﬂfi‘ Rew
entgud faikines, afd 2 high ipmlr@lﬂaﬁwcuﬁmgdmpmalhamtbm 45gminutes.

sui t alpl pag H?@ﬁoﬁi@d&@tf& Mhtﬂﬁfs'cgﬂtaiﬁlﬂ PBMCP I@Hbtﬁlésltﬁiz%r TEC
gHPI\/CP for fornmnul atlgn of . the cap sule

Aotvem semssarmist nskailielikelygiyedo &feeescéﬁ@ n%tﬁrév.ﬁ ﬂé?'&sﬁﬁt Itis
6tlicke ltliat 5§)HPM©-E’QtHala6é5&/@gMdﬂs tﬁ@ ﬁhtihlh@amldl falctibgd] igeoupfis

e S N o Ut g LA 2SR BB
aimbuhangé) its pHabsnonsd SYaitably, thdmbﬁ@ncesofm‘helwéintacidhn #re formulations
SR £ Gt s B ok BARK i

to abby@nee@%WWentﬂ:ﬁMmrﬁgenp resetian the phstieiagdriecotipymsed in
one pladtqtsr abo Hgnf‘a.t 8g@ﬁtpr‘fsﬁmdﬁV%ﬂ‘i‘BB i Bhs Rzl cirete i
abglih catitinativh with teOEPRIDAM mpﬁlymhﬁblphcast icizer is
?nelxteaﬁlg gr%qf%ﬁei%m loﬁfn?ern of B p@ers%ﬁ) yllngenn ftiof |t1¥e fﬂaStlmzer glycerol is used
in combination with the HPMC-AS co-polymer blend. In another embodiment of the
invention the plasticizer glycerol is used for formulations which further comprise as a
copolymer blend with HPMC-AS, an HPMC-P component (HP-50).

In another embodiment of the present invention the plasticizer propylene glycol is
used in combination with the HPMC-AS co-polymer blend.

Suitably, the plasticizer is present in an amount of about 1 to about 20% w/w,
suitably about 1 to about 15% w/w. In one embodiment of the invention the plasticizers
are present in an amount from about 2.5 to about 15% w/w, in combination of mixtures
thereof. In another embodiment the plasticizer is present in an amount from about 5 to

about 10% w/w.
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anot her enbodi nent the plasticizer is selected from
TEC or propylene glycol, or a mxture thereof. Another

weniodseht of the invention is a co-blend of MPVIB2AEE/003872

HPC and a second swel |l able solid, such as HPMC. HPMC
suitably is present in this co-blend in an anmount of
about I singlalpbagticiz@% wiod, such aatadchen, sertbdditrmeibltbeah ah lmount of
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b HeY- 2ifbbuP 8 f*he invention there is a
co- bl éfntle pfastif?bdc-iNmopaiede ERCH1, suitabhbit wilHRESHL amdine of about 4 to
a 0of HPC-SSL in the blend is present from about 3
?ggugggu/?wﬁ‘g%m Wml4ﬁoal§6? WL‘?‘ enbodi nent of the
i nventi awthdrendodignent odthilievedtiof a lPhbinagpn afplastrCGe8Sire used,

| . : .

S04, 2 ROHRAK YR WA O L ccr MR pro M gl SBlofarkctnt of
RlvsigizeIn v SHMIPInafind aebetHshHy higherben g indiyidugbegmprangnt,
St bl ﬁbl@?ﬁb@?t ﬁtotdb_oﬁtbll%t _\AZQ%IﬁVéﬁ\éthérrbn?thﬁ%{t froan a‘t%out 10 to about

odj ment_of. the inyention there is a co-blend o
En%k@,m%ﬁéulﬁé?}i §§E,¥1@faab§é¥£b% YWWel | abl e solid, HPNCP,
and aRehlacemeawel baiplykns glyical dd\lycesalonitlagolAthylomegigtol (PEG)
366 pr Rk I SLANS ool RN ER b PLERADA plIFRT R Ahgh lovel
ebetenprotastiam Hewawar, gincetlyhe m@pﬁigd aldlgtsho@ed pgoser tensile
bRB AR UM &fﬁchﬁ%vgﬁlen PinB & HRrs.| Phi BEIRINGAT tht PTG 400 is

abouyt 1 to abaut % wW W, suitably out 3 %wwto i
PEYdy PRlAR SBAvg WNasticiesT 1@ RaMAVePyhe GRivTIaBBlyMeLs prgsent in a

aboWndbddommnlationd t he HE’I\/C is present in the blend
T N I o
combmaiiomwith thaplagicofer trivectshiblat & ofitongirated &g PMIC: triacetin is
5P} PRS2, OS5k 81 BERLH B0 .
areferplly stparyl akookply euitatty nipdnfained at apmewmeishy &4 ik tv/wro the
o ARG With Pie reWRindBr HRUE fdrRdRIon Beii$ahsilisQhuidnBSdifying
IchiII')]ilegt?ag%EIt, gl?(? !dﬂay gtﬂgr a}d%it}vlgs ass 1\{\§:|elsslapyg Suitably, the DME is a swellable
solid, preferably HPC or blends of HPC. In one embodiment the HPC polymer is
Klucel EF.

The use of triacetin has demonstrated good extrusion, moulding and overall
effective plasticization with the enteric cellulosic polymers herein. Shells with higher
levels of triacetin are shown to be more unstable on store but not an issue at the levels
commonly used herein.

Additional regents, generally classified as processing aids, include
strengthening agents, such as talc. Suitably, the processing aids are present from about
0.5 to about 10% w/w. In another embodiment, the processing aids are present from
about 0.5 to about 5% w/w.

An internal lubricant is one which can provide lubrication at the die wall in the
extrusion process, and mould wall in the injection moulding process. Suitable mould

processing lubricants, or glidants for use herein, include but are not limited to, stearyl
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nature and relatively low solubility rate of Klucel,
e.g. swelling versus erosion. Addition of a | ower

worpdoensi4sy wei ght HPC, such as HPC- SSL has beePCHIBB/003872

to increase dissolution rates at higher pH and
increases flexibility of shells to enable clipping
afcobol, storcaged, glyfcetoh erdnestedratef(GNEX); E&,magnéshmnsmm silicon
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sui t apl ess than 20% Additionally res nce of
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hown over t1 e beconme brittl een found
M&@ Feedne Syfitonc®. piTae ém@fmtrcnf@tse;enﬁ me&eﬁbm the formulation is

ffx@hmﬂo@t Q%rts aBb@VIBYLAWA. Thehothcs SAIbYE It thatlgbricaaBIpeSent from
e)d f 3%V w SSL rel ease between 24-36
toaﬁ o %ﬁ

VHW and this is increased to 36- 72
m nut eistedngral ¢dhel SSked, st is syptabtyepreydnt i &daméwit biPAGut 2.0 to 10 %

lylrlrli Flﬁo\clfmﬂ%)rrh 'n%olagra{t g?elr ‘Jéerm Wj'\{f 0%?1 @%uftﬂmf ﬁt%fme%ﬂoﬁt 4 to about 8%
Mé‘Wp In nmtbfs:reenﬁloabmnt the siearel dbhecdnl mégtt@dy ﬁnde&bowS’PtQSabout 7%

GORi i 9B &rer diBodesahY bie@1 LIRS iN@YELREBBUSNRWMBONO6.25 %
be nore variable and tend to be | onger, "al t hough the

¥l | s behaved very similar under USP 2 conditi ons.
Conseguiitily ythe Wbriceéntisheulalatt dsRVio S pedtesdis: IeBFcdne and cause

Bl R G0 p i Smuing o B THEhoER ebPrBgyspgl when the ho
kel simgl ib étker put &fitbe hvupk dpetablyetic Idirventsdori dsalikeein do not
ﬂ{tﬁﬂtyﬁﬂm?tﬁpghfoxhﬁ&l hpl ents include, but are not

W cki ng agents such as the | ow
mol ec Angrember grant Qﬁth@tpé@entstnmﬂag 185‘thﬁ cemmbingtion piethe polymer

B EC I G, 1 SHBREIS at 1&%’5@ B%@ﬁwéﬁﬁblet Plid, é-?lrd a{?@é%gﬂ O}In@' lasticizer.
gg@?‘i@%ﬁﬁ@%ﬂ%ﬁ& e apl e By eioamrroBy e Oga‘f@g

hiyidogymroppudhiléss derivatives; or the swellable solid may be HPMCP; or the

swellable solid my be HPC-SSL; or the swellable solid may be HPMCP and HPC; or

the swellable solid may be a blend of HPMCP and HPC-SLL; or the swellable solid

may be a blend of HPMCP, HPC-SLL and HPMC.

In one embodiment an optimal ratio of HPMC-AS: HPC is in the range of 0.8:1.
Levels of 0.5:1 may produce suitable part with reduced release time and reliable enteric
performance.

Another embodiment of the present invention is the combination of the polymer
HPMC-AS, stearyl alcohol, at least one swellable solid, and at least two plasticizers. The
combination of plasticizers are suitably propylene glycol with TEC, or glycerol with
propylene glycol.

While the compositions herein may be moulded in varying wall-thickness, it is

preferably that capsules or components have a wall-thickness of about 0.3 to about
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| actose, lactitol, maltitol, sorbitol or alternatively
organi c acids such as malic acid, citric acid or

W@ ewel08i483 aci d, suitably present in the range PET/EB2008/003872

2.5 to about 15% ww, alternatively fromabout 5 to
about 10 % w w. In another enbodi nent of the present
Ordvent sugably et wWatrem. dbiwdykee dissdlugos perfyrnidecpwebmote

SRR O SR LA p My i
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sweet en n ents, etc. cor poration
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ol
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e ealh ¢ontsi @li’ffdiént‘ﬁﬂ@ihb@ﬁnc&Qar&/c&thfétbﬂt &0g bilisaince
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The dosage form of this invention enables the assembly together of sub-units
which differ in their drug content and/or drug content release characteristics to provide
a dosage form tailored to specific administration requirements.

The dimensions and shape of each of the sub-units and hence of the overall
assembled dosage form may be determined by the nature and quantity of the material to
be contained therein and the intended mode of administration and intended recipients.
For example a dosage form intended for oral administration may be of a shape and size

similar to that of known capsules intended for oral administration.
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pol yet hyl ene glycol's, glyceryl nonostearate, Vitamn
E-TPGS(r) (d-al pha-tocopheryl polyethylene glycol 1000
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Péa%ﬁ E}é glllezs%linga% n'f;}”% élgg%(?r e&?ﬁ]g l ‘t?elxdtcm/elvé% M% ﬂ{eaﬁg\?\ﬁl’ th?1 matrix

phlymes prjéletcmesug@qmmrmmnaw@,ll idigselainigo dlsmﬂr@tmgbr otherwise being

BFAERSSo rMfBkse %’édrﬂk A8hiofi s%1€£t§nt¥h¢l'§zqurﬂé'd[h@el§z OGEhéfﬁltliz GinfRdiate-
t he enterlc pol yners (HPMC- AS a HPMC-P)"to vary

geense sub-vpife ,Breé%rﬁbld.pz‘@fl oy 'Pftl%g G B ABIPREE B The other

@ﬁlﬁﬂiﬂ&ﬁé@salmdtlhelydﬁsalnﬁﬁﬁlﬁ[dté tetalke afbunit i @scdmprisefign enteric
enterl C d%ﬁaﬁ% form Sui tabl e plasticizers that nay be

" “i nventi on are triethyl citrate (TEQC),
t r | ac @br exantple, lone pt mo'rct sadidespb-anes yhd/or ¢apsily compartra¢rds may be

g@-{%ﬁ? altrez&gé Yib- ‘%I{l f{glglg P; ﬁl?%%§§ &I@QJ{O ﬁgl:ltg '“E{%)éhbullk matrix of
@p asF & Lik 'i‘NllSSQWrOéI ispeise mgir slowly o ral@é&eatSedrug content that a

gghmnga/bgﬁglegl ycol , pol yoxyet hyl ene sorbitan
nonol aur at e, gr opyl en fractionat %d coconut

e
oi |, 6P @5ainky ogf or mgﬁf‘dsgoc%r?ﬂ AL BHUOTLGaPHYIS compartments may be

posedafleasd smtetulnyd foc bxanaile releasmggb@d diplgashicai ait@ﬂ‘sp@iflﬁc
pyi di.n S W|th ood cal

plebp TR Pl ML b R EX bR RAE S SRR ESR pRSea by
flewse of polyrner materials which dissolve or disperse only at defined pH
environments, such as the above mentioned HPMC-AS or certain Eudragit® polymers,
for instance Eudragit E100 which is acid labile.

For example in the above-described capsule compartment-linker-capsule
compartment dosage form one capsule compartment may be effectively immediate
release and the other may be sustained, delayed or pulsed release. To achieve this for
example one capsule compartment may be made of polymer materials which cause the
capsule compartment to release its drug content in the stomach or upper part of the
digestive tract, and the linker (acting as a closure for the second compartment) and the
second compartment itself may be made of materials e.g. the above described enteric

polymers, which release their drug content only in the intestinal environment.
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enteric failures, and a high pH rel ease occurring
typically within 45 mnutes. It has been found that

wo 2009081811 at i ons cont ai ni ng HPMCP, the pl ast i BCHEB2008A03872
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formu] at i ich further conprise as a copol ynmer

gruedg ki aﬁﬁ SYS- an HPMC- P conponent (HP-50). In
an ot h&or exdogdé thembatok, wilkomptlesentnaicniabmby bara pblymer which
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one enbodi nent of the |nventjon. the pl asti ci zers are
pr esehP! PRIHC & tOr CloSHRC A Bt DT 8 %w paytagnfymgy have
k@pe@ivbiynamb@ik d@fa walkérl &@6surb esrepising h an@didn@dlymer which

dj th tj.ci t
APaIT i dbons s PLBE b T8 il NSy s B rdERe Heshpe
ssbsteed jn thoaltcdmet Shﬂdm such pelyinbab hyvd teemidbdcribed aovanfor
@E'%“E 15 % w d 4 to 10%
an E lfﬂépb?ﬁ%?ezm 6? %k’lstrate |sWusgtn sui tgbl y ?t
is | nMﬁél%&%ﬁg@r f;zlt%nthe butvali snajgrigl may ahigioran thy ckipeg between

@&Qpa":ﬁﬂq&lt@ s@that thidkBewRI@Bdonsaf@ientsSdi Gy GRS R slovﬂg iththdhner
be in an anpbunt of about 2.5 to about 15 %

Wd‘fﬁor{lﬁa@% ‘and 5 to 8 % If the plasticizer is
pr opy lAcld@&ionh ¥ ot gltesmtitivalyl thie tdmpdrtrherd evalllg oAthecataurd maf have
%pe%’l 161r ﬁ"ontltrs) of weakness which preferentially dissolve and may thereby determine
the time of onset and/or rate of release of the drug substance content. For example such
points of weakness may comprise holes, ¢.g. small holes, e.g. laser-drilled holes in the
compartment wall or the closure, these holes being closed and/or covered with a film of
a polymer material that dissolves at a pre-determined point in the digestive tract, for
example an enteric polymer material. For example such points of weakness may
comprise thinned parts in a capsule compartment wall formed during the molding
operation in which the capsule compartment is formed.

The sub-units may additionally or alternatively have surface or other
constructional features that modify their drug release characteristics. For example solid
sub-units may be provided with internal cavities or channels to create a large surface

arca. For example solid sub-units may be in the form of hollow cylinders, donuts, or
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about 15 %ww, and from4 to 10% w w. | n anot her
enbodi nent of the invention a conbination of

W@y ers are used, such as propyl ene gl yceCT/AB2068/003872

TEC or glycerol with propylene glycol. The amount of
pl asticizers in conbination may be slightly higher
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Addi t gogl &%’P& ﬁandgﬁ{b%ic?" dr ugédQEt%ircfhhﬁ%a@@r &Efﬁ essing

aids, inc e stren
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Phirnta@odh® UTh&QP&é’V/anvel a{geﬁt@ Q& meEMREERAL of 1§ soluble, freely
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invention.

Suitable drug substances can be selected from a variety of known classes of
drugs including, but not limited to, analgesics, anti-inflammatory agents, anthelmintics,
anti-arrhythmic agents, antibiotics (including penicillin's), anticoagulants,
antidepressants, antidiabetic agents, antiepileptics, antihistamines, antihypertensive
agents, antimuscarinic agents, antimycobactefial agents, antineoplastic agents,
immunosuppressants, antithyroid agents, antiviral agents, anxiolytic sedatives
(hypnotics and neuroleptics), astringents, beta-adrenoceptor blocking agents, blood
products and substitutes, cardiac inotropic agents, corticosteroids, cough suppressants
(expectorants and mucolytics), diagnostic agents, diuretics, dopaminergics
(antiparkinsonian agents), haemostatics, immunological agents, lipid regulating agents,
muscle relaxants, parasympathomimetics, parathyroid calcitonin and biphosphonates,

prostaglandins, radiopharmaceuticals, sex hormones (including steroids), anti-allergic
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about 0.5 to about 5% ww. An internal lubricant is
one which can provide lubrication at the die wall in

WQ b@9esusiIsi on process, and nmould wall in the PCI/ER2008003872

nmoul di ng process. Suitable nould processing
| ubricants, or glidants for use herein, include but
aganty etimblanistand ahorexst.esamphdioowmetics, ttyesd iagerag iPDE IV inhibitors,

I?fﬁﬁﬁ)lltgfgg gggﬁ’ﬁ@[ﬁ% rg péh%{@rs altnﬁ{%ﬁfchm Nesb Hliﬂt?rts edﬁg W thines.

1 con ous Si I"C acl
si | i c&refpragst drog sebsnceeiariuge fhose iniensied f¢ra1r@1>ﬂdaenlgtratlon and

ﬁﬁiagéﬁoﬁ taeﬂltlﬁﬁratdaﬁz a aie%&lh dfrtREse %%ja@?és'o‘f dAfsdnd @Ith@tu@g of
acCl mtUlL C_acCl I natl ons
Shecifisgtt ﬂv%eaqhwéarséa%n bg Fouflg Marf@fﬁ@lf £ H%f%xtfﬁg FUBCPRASH

ﬂmaty-mn&l lbctltmm FTHe)Phaﬂnzﬁ:eﬁﬂlcmWPﬁHsQ rm;tndon flO89 tthe disclosure of
f the ent

W %@ lheregy II}COIS'H:OI'H. GI'G f I'GIICG 1n II'BTIye IT{I]l\é %?&%SH%PtaHCGS

Sm qoabhqrmably @Wiﬁbk@cﬂndror gmab@p@pal@ﬂ @a rtgdhnequcsnh@wn subhart.
as O %@98!3/111%91% W drd® E*éh 6l ﬁgféﬁ@dﬁz cab&dd fr§mL1§1%qzn ﬁﬁhe{beuncal

Swta y conmmer ci al SUcCr ose atty cid
pekbvaress. stherphysicotshemicaks %&FTEFlﬁﬁﬁféh%“ﬁrﬂob’néFéii @s Wsilggs ghe

aﬁu@hesp@ﬁm hlt@naa@mgiecuaﬂ ehdl@drdogn g@ﬁe& Waydib@toit aemg&lofthe
t subi hi sgi  Foods

r om
A RN i Rk AL RS S e
28 dso sadhowstsudtOfifedutaleast rcoatro]id‘deneleasm odpuieatile tdiense, ctc.

| ubri Gi?@ gP%ﬁhep F%ﬁgpﬁrefrﬁda%@b?*%g&f kn 4%1{ %]ef’ﬁg%'l%or gr@dﬂ/cﬂg hot melt

St ear
amsmnson whiihuthe selectedingoedienty ane fqdwln&mthé hopnebof am@xttuswn

hﬁ%hﬁbesﬁﬂblébvm ﬁ%ﬁbwh% ﬁﬁhﬂéﬁtﬁk Yealil19 VARG fof foguahg Wthot melt
8% wi w. gnot er enbodi ment the Stearyl al coho S

Srysign 9f the Blendplrieins t o about 7 % w w. |n another
enmbod Hﬁemeséﬂt&m‘a‘ehﬁaﬁ W dlﬁlcfe@h@h fd)ﬁmﬂzb,tidn&bitt)bna@ aoulded tifto a

b 6.25 % W W. b t sh
380 Sarde SelaaliPoats phfRolheh BER She b &iffGnprecton.
Sugstdy tthodesited subwituepgl 4 capsole shéll limiért Bnttmip,gﬁc can be assembled
|
B PRELTEN iy S con W3Ry bP BoriBined Qi Ol o 8id A0 oL
deothertshpkh tfqrawiﬁi@n&twglﬁeﬂ aqmgie@iﬁ rdese arafies ingrpingtppnit.

e nbsaﬁtam%%nﬁﬁlaﬁ&eare RSRAbnitAYERL &Tﬁc&ei)téﬂf@lt)&ﬁlmiaﬂ@et ihQMumber
t he %%% HPMC- AS stearyl al cohol | east one

CTOZS%ISEC g notlimited o east ~ one pl asticizer. The
svvel.l 8hitsbiBwl fodlexmapione t he pol yner

hydf. ORR OQg Lg 1en|Je|c 1|08 outdeddn glvgrqgty%ff subunits or components;
3. Physically stable (no warping, shrinking, cracking, etc.);
4. Chemically stable with respect to the polymers present;
5. Able to assembled manually/automatically (clipped) to a linker or solid matrix
subunit ;
6. Survive at least 2 hours in acid media with no release taking place; and

7. Dissolve/release at a pH above 6 in less than 45 minutes

Another aspect of this invention therefore, is a multicomponent dosage form
which contains a capsule shell produced in accordance with the formulations described
herein, and a suitable linker formulation, which can be easily assembled, such as by

mechanical force, e.g. clipping, or by welding if desired, and which dosage form does
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hydr oxypr opyl cel | ul ose derivatives; or the swellable
solid may be HPMCP; or the swellable solid ny be

WOHRBIBBI483 or t he swel | abl e solid may be HPMCP RETIBIPGS/003872

or the swellable solid may be a blend of HPMCP and
HPC- SLL; or the swellable solid may be a bl end of
RBMCRYirHRG- dlditicmadmkHMTatiom socteassrdodilmentingio poptideran enteric

E?’E%Q gPJf%é'P%%ﬁﬁfu '_E& 61?&n't H%ﬁ%gg fd'ri'?lnc%(?llcf)llf;~I Qmﬁellexéé‘[ﬁ%g Itoglnclude

ce SUIt
B iremsgiatej rﬁr@am arS@FQIaimlésaél}ﬂ @pﬁlde pelinksy sameencnpppddsaed.

e;rb:)(rj] R @ﬂ%for@fonte H@ dF 6568 ﬁndeﬂM&UIs'aﬁﬁul‘t@o&ﬁ&mﬁ?ﬂ&da @rdran

0 e ner al ¢ ea

§96€PF%%B£ bl O?R/Hsﬁdu%is P%cﬁgv{ﬂgrﬁ ha@% -t %@P% Slggied from
conbi (atat tyastasne [Shdisinlchlldit@r sfidt walh pblttﬁ»blay le[ast(paytiﬁlly&ieﬁmng an

%ﬂg (1:oor| sp%\éet c%n n%ur’ed?o Icl)(%lls %ﬁfrﬁ%?lsubwta%ge R ORN qugl? Bgrt%c %lelng
vmfygumgd tnadigsotviaivakne s gasticintesgingl @fveloamleyt whdit capsul es

or co g%od@ %Etsoﬂézﬁﬁﬁelammhlng ameg&ﬂie@ﬁ V\g Srtiph ﬁhl\tmg a %uﬁs@antlally

about 0.°8mMm sui t ab . ver ol ution
pelitdsicabRiter swifpee, HﬁS@C%bWbpMp@ |09nfé%ﬁr%ﬁ0 digpalvgayifhin a
tgﬁgt@ﬁn@ﬁﬁlap@mﬁm@gthupﬁn the rel Sase profil es desi (rjed

I ncreases.,in t hi ness € hec uce.

war pi A ST IE JrHSHERELCe o ming FIToaL T ghelfwalf Coriprising
hyldiokypmpjrlnfeﬂml@illeh)tqs a¢atatasutictiacnHRMEMS) presenbi an amount of
?ﬁ&ﬁ%ﬁ% ¥ %W/@v A n 1019%919%&6&1?%1035 att@du%t 69%%[&{ ﬁ 0/nto a{bo'tgit 20% w/w,

caps u SherPs
glhlnhnmmt memymmohmqwh af abpui Adh tpd@on’at Sé% IV‘dWs amdna swidlable solid

%!sé(ﬁfffﬁ aﬁ’ hﬁeﬁlﬁt d? fab&t’[' 19ho L&Y @WWVW C!i%dtcenﬁnm?g;@ 8ruRBbstance;

can be wel.ded to

iu Al IF%St ﬁﬁ9r f&cfémuinéﬁﬁ%nqn;io @é)aﬁfﬂavisa]ée&ﬁmﬂly welded or
eoBAri ¢idllyijeinad ifteah bisembrAaMoodgeifogh.ude materials in
the polyner materials of whi ch they are made to
enhandesuithblcdm&er i dohn@dniing kulb-beiy farane brethg eauieebmponent dosage

?8’?11 dltsgg{ngof" dtot}%{h cyelltci ?gbf % %HJ)IC ?ﬂy{:&%l The BF{-"Ir ﬁ)utylated

X her. errar-’ror ’assi
bM@IhXﬂDbIGO@am fier rrat erials such as carbon ( e.g.
0.5%, iron oxides, Ferric OXIde (e.g.. 0.2-0.5%,
or t i PRRTNgRT a8l linkey ef epnnectmg subowgt s Hn Hil pulgipemponent
ﬁ@iaﬁgmrm ﬁ%bn@&é’dﬂlfﬂfﬂilﬁ?{gﬁt Ithl(mt HIPQT @hd Sﬁéa@rﬁ akl)l%bﬂliblum ts,
Sul e ar nts, |inker, sub-un

conbi ST AR QBT AL BT PP DRoteH 1 apemgtebmpShent dosage
dorirf Bro€Rtibstantially sustained release, and any second capsule shell in the
multicomponent dosage form may or may not be a formulation of the present invention.

Suitably, at least one of the multicomponent dosage form according to any of
the preceding claims which further comprises a second drug substance-containing

capsule compartment which is a substantially immediate release.

EXAMPLES

The invention will now be described by reference to the following examples,
which are merely illustrative 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.

Table 1 provides a summary of formulations made and tested containing HPMC-AS.

4.



pol yner (s). For exanple each of a plurality of sub
units, e.g. of capsule conpartnents, |inker sub-units,
W@ro0gosashat i ons thereof may conprise the sanePOF/1B2008/003872
different drug substance. For exanple each sub-unit
may contain the sane drug substance but rel ease the
contents into the gastro-infedtilnal tract of the
paticﬂt t—a—different—rate—at—different—times—after
adni|ni strlation to the pat%entv iorfornuldiidgif er ent pl aces
in theypat da nges st
Al ter ngltO iV ﬁ[jMegc ﬂlg&&?lt Sﬂeg&?ont Zu nﬁlg%oéu?ofn mOdlﬁer
dr ug_subslt egch of whic rel eaémiylﬁ?r)t he
sang pr 4 6217.§ferert22rgate ol t)l me’ afte(; adm ni stration
or prace jin the patjent s gasrro-i ntjesti nal system
For anpl two _or re sub-units_ ¢ two capsule

conpag t ngrggs or a |ljipnker nmaypeach com ain dlfferent

drug subsftances, and/or different drjug substance
for n@MW%M
formsg atilogts, so that a cofbdnati on |gf0 Giacadt EFpr e

dru ubslt ances havi.ng di fferent rel

pro?iéa &P lfgnnc 1E r anf ngfﬁfgimg&?iﬁltered

1 O, O | UI III.I T T OUrro ¢ Irfc1 CUT—, TICC Ao rir

to a patilestt. The |ddsage foOm of thi 9 {ilecd? BR)
e.nablges. t h&La.ssentl(y t oget hﬁ of Swﬁ(’ﬁluce‘@h?f‘

Al A At Shn

d ffr\r H o1 v Aty At
| C1 LI CTIcTr 1 uimTuy CuUTrit €1 ahar—ot uruy CuUltt it

rel egse chdracterilslics to d)ﬁow de a HoPhgendcoatn603)
tailjojed [tg speC| flincs adm ni sibr ation r@;qy'tm%gamﬁ%) The

d| ST UTS dllu bIICIJU UI Ud(ll UI lIIU o> U= UTII lb ditu

hencellof lt#e overalll0 assembPeéd dosaded? bkhuaely Bie
det er i nedypy the nature and squanti tiy,fc L Og" ERj eri al

t o be_contarmed thererm amt t e itended node_of
adni jni%st rlaf) on_and 6.3% endedi 628ci pi ent ¥/ fgucy Xl e a

dosages faryp i ntendegg for ofah adm nijstg @b gpy be of
a shape and size similar to that of [Known capsyles
i nt ended £ or al 1ddmdni st 4t38an. Thel Peddidduedy BE)

part|igul ardqy suitahblpe for peesentati m,m(@ﬁcﬁ? &F)

dosagg, T grm contaijni one|qr,_nore dr ub ces
suitagle—ﬁgi—gLaLm;&&%anLl Pon, dﬁﬁﬁéégiiﬁﬁb_be____
suitlald e frr all t|ypes of sash drug [siBort @loec!® Fig

dru bsit ance(s al ned.n any ¢ [oY0) nent
naygbb préggnt(i% gﬁggsuitaﬁ.e fo¥n}q§§ﬂ§&qycfﬁﬁkﬂﬂﬂf

gr anu(es, | Wonpact ,| 18 crocapdil es, gello @lnend® BF) | i qw d

prov|i fhed t&ag the |capsul e (gq@artrrentmv@ LKJ”BH@EEZ

hr 2T ori The ddiitents bk he corjhrs fioee FE)g
drug o3 | ss 25 10 32.5 (Klucel® EF)
24 |40 10 10 40 (Klucel® EF)
25 1170 17.5 2.5 10 (Klucel® EF)
26 |70 6.25 6.25 17.5 (Klucel® EF)
27 |40 10 10 40 (Klucel® EF)
28 | 475 10 4.38 38.13 (Klucel® EF)

Formulations #1, 2, 4 and 7 have been determined to be inoperative; formulation #26
was also found to be inoperative and is an example of the ratio of components lying

outside the desired 8:1 ratio.
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substances, may be introduced into the conpartnments by
standard net hods such as those used conventionally for

WO pdovjosigsapsul es, such as dosating pins or diBCT/IB2008/003872

filling. The sub-units may differ fromeach other in

their drug content rel ease characteristics, and this

may be achi eved in various ways. For exanple, one or

Tabk %hbiﬂe?&ﬁﬂﬁﬂh f‘é‘@ﬁﬂlﬁétio%l@m'e SvifioaPRIC RBOS JFYPMC AS-
be substantially i late release, 1.e. releasing

Hepy thabagy Redyin@nt s substantial |y i nmediately upon

i ngestion or on reaching the stqomach. This may for

exanpl e be achi eved by meand?®¥f 2t he matri x pol ynmer or

t he [Capgul € conpartment wal I, di SSol vi ng,
disLnLegLaLLng_gm_4n¢m¥4£§&ﬂ4 L
t he |drug cEIPMMOASS ubStrdrtiial| | yStearmedi at abiysolidnanaditiyr

i mmedi atler el ea sub-units are reLelabI 0 ideg b
b 1 Mmoo nc—nl(%raaénhnv + "Nt o Tharl\porhp o n..X..EEROYm@,r y
el rl\‘:j \ 92 'JQUI \JUII’JQI CITCTICU O, LILILA ™S UL 1T1TC SUBOUITITT U ||u._y

al t eRBat|i%WaMGhbe an|ilfnedi at/d r el eas¢O0subuni t whi ch
com)gbse%oa@/léyt ericg lﬁofi.t i ng 1ﬁver t hezaﬁﬁm}%l@ﬂﬂjgr

exanpre;one—or—notr¢—Sort a—stb=-untrtstand/ot capsure
conpaddt Nt @way be [dAst ai nedIr el ease 28 (Kugal th)
Preferably these are solid sub-units, as a bulk matrix
of polyner is likely to dissolve or disperse nore

sl owl Yorraulpareiad@ ipthe ahoyg tabdm tandeterained ta by Mongplivy
capsul e. For exanple, one or nore solid sub-units

and/ or, capsu conpart nents be -rel ease

sub- u ﬁxdﬁgpmat oppulires Hefoend %h?]f?@ﬁﬁ&@ﬁggggﬁﬁcgﬂfl hgye been
forspiated arel Ipive detreshommend ppoiidd pliysical patiilignit'46/75 °C. Using an
gﬁ’i&épA_éﬂrfa%gtgﬁ pa?ilo 0%)?.51t i f\%ﬁg\;vﬁlgg%yM -Ag(ijﬂt}?\sél?e% f%)(rmtﬂgﬁons have
use of polyner materials e i'ssol've ‘or’di sperse

oompleted Idmbithea spiagati30EIiErnd 405060, aad hakhebedsphewn to be
?ﬁ\%ié.a@l Qe orRMth Anitfunt E51H & Iragi t(r) polyners, for
'nstan?e EudragitlEPOO wh?gﬂwﬁggacid | abil e. For

exanpl e in the above-descri bed capsul e
conpartnent -1 i nker-capsul e gggpart nent dosage form one

ol BadB R0 ST R T 2y PP TStk HR Bl e Qs Tracetin
pul 5 e 607 BHEEASTOGAC RE 88% HPC gschrs EXRMPLEYHE / 8.57% Triacctin
capsul; 8%%@1&%@32@ Z?é 678, ﬁ?@?mﬁ%& taBﬁgX ?rTg.Pg g,zééﬁ? {7.’;1'45% Triacetin

whi ch " cause conpar

dr vy 48HtBRAVIG-ASt(he) & BRECHHBE (syspes EFar 6.26%0 $4&5.71% Triacetin
5. 30% HPMC-AS (LG) / 59.46% HPC (such as EF) / 6.25% SA / 4.29% Triacetin

6. 20% HPMC-AS (LG) / 70.89% HPC (such as EF) / 6.25% SA / 2.86% Triacetin

Other embodiments of the invention include the additional formulations in

Table 4 which have been extruded and injection moulded.

Table 4
HPMC-AS (LG) 62.75%, 21% HPC (such as SSL) / 6.25% SA/ 10% glycerol
HPMC-AS (LG) 62.75%, 24.5% HPC (such as EF) / 6.5% SA/ 6.25% glycerol
HPMC-AS (LG) 62.75%, 24.5% HPC (such as SSL)/ 6.5% SA/ 6. 5% TEC
HPMC-AS (LG) 62.75%, 24.5% HPC (such as EF) / 6.5% SA/ 6. 5% TEC

06-
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di gestive tract, and the |linker (acting as a closure
for the second conpartnent) and the second conpart nent

W0 e@®es74smy be nmade of materials e.g. the aboveCT/IB2008/003872
descri bed enteric polynmers, which rel ease their drug
content only in the intestina
envi ronnment . Determ nation of the tinme or |ocation

Wi thi gt @(ﬁlogﬂgé E@dlh%a?%b'l&a#aﬁléﬁ{o 7 d S Ra@ réﬂfpsegﬂl'g(fe

releases i1ts stancé content ¥) e ac ve .
Fempestiiesiod Chcigsthit oy @tign Wiieh Bab bept: ed andsmgulded into

dosul ls'f&ﬁé&nﬁtﬁﬂeﬁts @Hédcﬁb@@hé’r@ﬁr e f@rn@lﬁﬂ%ﬂs @re all expressed in

rt ment eri |n t e case.of. an
SOMAPTIOHRE: 0 formrtiorga B B BREINIq5{oR fgtldid into
oayisulessholls idig: bk @sukrel Hoaheit eatrusﬁm an@x@ambe niduddin@hdethods
%C&%fégdent e.g. adjacent, conpartnents nay be nmade
f F ners which are different or which otherw se
dlffer in their dissolution or disintegration
characteristics so as to endow di fferent conpartnents
with different drug rel ease characteristics. Simlarly
for exanple the polynmer matrix material of different,
e.g. adjacent, solid sub-units may be nade of polyners
which are different or which otherwise differ in their
di ssolution or disintegration characteristics so as to
endow different solid sub-units with different drug
rel ease characteristics. For exanple the matrix, wal
or closure material may be a polymer which dissol ves
or disperses at stomach pH to rel ease the drug
substance in the stomach. Alternatively the wall
material of different conmpartnments may differ so that
different conpartnents have different rel ease
characteristics. For exanple a |inker or closure
sub-unit or a capsul e conpartnent nay have
respectively a matrix or a wall or a closure
conprising an enteric polynmer which dissolves or
di sperses at the pH of the small or large intestine to
rel ease the drug substance in the intestine. Suitable
such pol ynmers have been descri bed above, for exanple,
with reference to US 5,705,189. Additionally or
alternatively the wall material may differ in
t hi ckness between conpartnents so that thicker walled
conpartnents disrupt nore slowy than thinner walled
conpartments. Additionally or alternatively the
conpartnent walls or the closure may have
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areas or points of weakness which preferentially
di ssolve and nmay thereby determ ne the tine of onset

wWaQpLos7488t e of

For exanpl e such points of weakness may conprise

rel ease of the drug substance BPOH1B2008/003872

holes, e.g. small holes, e.g. laser-drilled holes in
the conpartnent wall or theTabloSure, these hol es being
d zmg%or er edpiidh @ of poI
i %&@f al that| di ssol ves dat a él?lée%deter%m ne%{ggélnnt ?tﬁarylalcoml
ARdGd| geshpyve (suchgt (Su¢1msf@xcm'pl e an| enteric polyner
mat er | akp,c£or exarnpkgss4ed) poi nts of weakness may
conpr|se _thinned parts in a|capsul el conpartnent wal l
f ormed dEFi ng S¥Hhe nol di ng oberationlin which the
1 capsul e gonpartnment is fornmed. The sub-unitsiomay 10
addi t] onal or allternativelly have surface or. ot Her
2 cgﬁst ugﬁfgzcl features thﬂ*ynnd:fv theilr HJ@" rdleasd:
3 char act edpst i c_s. For exanpl ¢ solid sub-units7. ﬂay be 25
PR B R A IR o AT i 2
5 b2.76n tﬁﬁfforn1of hol | ow cylji néér s, | donut s, ortor0|d5625
6| Ypigh shapes are Known To 1gnd toveldesTHsT-ordar  gas
Ul SSU ULIUII LI CIT UST UIT 1T 11 IIL{UI u. Il A aT’iu
7 63s76espondi ngl34.30 tend toward first-@yder rel eade of 6.25
8 dhyg content |digpersed therein. o' Pharmaceutical |y 395
acceptabte—agents‘—inchudes; Uut sTnot— i tedto; -
9 | §2d8s| pedteilns, peptides, nmucll®ic acids, nutritilonal3.25
10 | a@ents, as described herein/ This termincl udes 6.5
therapeutic dctive agents, Wi oacti Ve agents, actijve
11 égnt:, thergpeutilc ﬁW} th&ﬁappjtir proteins, 6.5
12 | disagnpstic agents, 945 5559(%) ag defined herein, |and ¢35
folTomws the QU|de||2H§H&ro m[The Eur ppean Uni on GJi de
13 t 82 Gobd Manuflact ur ce_ Suc lhist ances dgre 6.5
14 | i gbended to flurni gh zzc,t‘sa(rswcol ogi cal | activitypor ather¢s
di_rect effect] 1n the d $1Ss, curp, miti I on,
15 téuaf.pnt, or pre\eﬂﬁfgé%gf a—di-sease or gﬂéffect th&:d
16 | sthucture ang functil@nS @0)t he body. | Tie subst anc may 6.5
al,so | nclude |a di3 S ent, sugh as| an J,magiln
17 aé\.nt andl-orta—+radto z@§ ?)l gabe! ed—rcoerpound- hg rgusgs
18 rm9beinaﬁmmmh}mMM&kmirlahmmn The 6.5
19 | pB3sTcolagi qal aqtivity may beprophyiastic. or for o
trcatjicrtit Ul A Ul 3TAST St dat . I T dAdycTiit S| 11t ©T 11
20 | i ABl ude smal || bl ecullé (3Ber apeudics, Hs mel |l as 5
21 qu;ideqsqnd proteins. The phaqgaceutical conposijti ong 7
gescribed hermernm ey optionatty conpriserone or—Tore—
22 | pi¥ak nacd®d cal ly acceptable 13 6.7
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active agent,
t her apeuti c agent,

bi oacti ve agent,
t herapeutic protein,

acti

ve agent,
di ag

nostic

w@@ng748F drug(s) or ingredients distributed RT/IB2008/003872

As used herein the ternms
noi ety" or "drug" are all

"active agent”
used i nterchangeably. The

"d

rug

terns "nol d* and "noul d* ar €abiséd |nterchanqeably
el Viag g I iy n i v [ g}g
i H‘%&& ﬁP%n %leycséffat es F’Ear8f ((::%epiafg.E T%er: for e,§tgc ! gl%gdc (such
Afagént@uq}w CHP et Givbagrfiteti al of ver yolswl ubl dcohpk pel y as
sol ubl &, [sol ubl e|angpspari ngly| sol upl e as defined | pharmacoat
therlein are encofpassed (this ipventjon. Suitlable dfug
subslt s can he (a¢tled froma variet Vi ofl known 603)
1 6¢ldasilses of douygs|incl udijng4.3but not|limgted [tos.1
allgesi c ti{infTammmat o agent s, helmnlcs,
2 g..ti garr.\lf h‘?vd] dgontc antlﬁl tg! cs /l ﬁf; udi g
3 penijcil li|n' s)Q anti coagul ants, | ant i deer)ssants,S
tildi abet | ents, antiiepileptics} ant]histan nes,
4 ahtHhypert eﬁg‘%ge agents—ant nfescar \,fdage. £ q’rg
5 antijnydobactZfi al agents, antineopl astil) agent s
6 j nosuppregsants, antifthyr oi d ggents Oant Vi rsal
Arnant o o codath vt (I X~
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Hot-Melt Extrusion

Prior to hot melt extrusion, the powder excipients of the above noted

[l
L

pnent _ dos

age formn

|y ofr

| i nvention.

formulations, (HPMC AS, stearyl alcohol and dissolution modifying polymer) were

blended via a bin blender. The extrusion was generically performed on a Prism 16 mm

co-rotating twin-screw extruder with a temperature profile range from die to feed throat

of 120-120-115-110-90-20 °C and screw speed of 200 rpm. It is possible that the
temperature range for the above examples may have varied by 10 °C +/-. The extruder
was fed by a gravimetric powder feeder and the triacetin which is a liquid was added

via a Gilston Minipuls 2 peristaltic pump, total combined feed rate was set to equal
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Sui tably, at |east one of the nulticonponent dosage
formaccording to any of the preceding clains which

WO eoovkgsTonpri ses a second drug subst ance- conkEi/m20¢8/003872

capsul e conpartnment which is a substantially i medi ate
rel ease. EXAMPLES The invention will now be descri bed
byprorinertdnd & kgphtt Hieheffotrhdationy vestaaptinelkd thvoiigiha Amem die to
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@Q@Vf 4@5&@ ﬂldﬁ/«l"’cﬁmﬁé béng; ll% {ooﬂ)%uﬂﬁ)e‘” g tlﬂe ﬁgﬁ@ternperature

AS- MG ase yner. Table
For nu ﬂtahaﬁ Srcrfopnd thag dltsﬁﬂutémbt\fi%mtgaﬁllﬂ@f et et REp s tingor for
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al cono

t h f I
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Ao stabilingoatensileMEeAGh tmdydwatocessagt i o of 7:1, the
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santh, BWE lbeeddls nethedite smﬂqmm staidayd YR pnterigipratection test using

g‘g@l JRAFBHGRABO toccrb%ﬁﬁ!@e WlTﬁ @sﬁrftyélcaﬁg) f«‘:ﬂf@}@dﬂ@r kG bosage
75% HPC (such a 0% Triacetin 2

sgmsHRMEPAY test ey ﬁ@@n@%w IElenh dsipgy set agitation epe of 10
p8.par’ ﬁﬁﬁl{fté @DIEM ;Mnd.a 0856r iilvie Afal(ch@, ak tlﬁﬁte@ﬂ-&’onlrd)‘?@relevant to
ucha 25°/SA/ 7. 40/%1§£|(%§et|tn 49% . d sink
‘Z C? (aﬁé‘oé o HPE (ETEh jeq fogm gap flgx and sink).
/ 5. 71‘1’&1&'US§CIH is alsh .us&D%H ddRMﬁm%Shé @xinhurb Qmd68H diRidhe a
%

EBUEMARR P B dh A drdtiinihl RERCORE s st docs
mage s unmp@pn ghat not all units would exit the stomach in a rapid manner and
could be retained for extended periods of time (in the stomach) before getting to a high
pH intestinal region. Therefore this test is performed by holding the unit in the low pH

phase for at least 6 hours and checking for release.

USP II methodology

The injection moulded shells are dosed with paracetamol, as a marker drug, and sealed

by clipping to an 8.35 mm diameter, 3.80 mm height injection moulded linker unit.
Dissolution analysis is performed via the USP2 paddle method at 100 revolutions per
minute, with 2 hours in pH 1.6 0.1N hydrochloric acid followed by 2 hours in pH 6.8
phosphate buffer with 0.06% sodium dodecyl sulphate, and units were placed in the

vessels in Japanese cage sinkers.

USP III methodology

The injection moulded shells are dosed with metformin, as a marker drug, and

sealed by clipping to an 8.35 mm diameter, 3.80 mm height injection moulded linker
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O her enbodi nents of the invention include the
additional fornmulations in Table 4 which have been

w@a00/08/a83 and i nj ecti on nmoul ded. Table 4 1. HPR/ER008/003872

(LG 62.75% 21% HPC (such as SSL) / 6.25% SA/ 10%
gl ycerol 2. HPMC-AS (LG 62.75% 24.5% HPC (such as
ERX. DiSolhtiosanalgsi2BYegbyuat abh USP3HRNBAS 1[0LdEps p& nTib¥Me, with 2

ity 1,811, 4 S 8o Rl g Py Pho it iyl
etestmg Tiad wathr the paiii Maccddaitha keslkts watbpesinkpebl es 5 to

10 denonstrate representative conpositions of the

e L S T B L

pRase] and cliher HI@OCIRUS I drpiB6.8phogghlateeufices Stdsd mediliins Yoc

amaunts.. AL formil ations have .been extruyded. an -
PR Bn o B FubRES, BEVE OREM S YL MREE AL hase idealty

géhardathe high piephasext ahest dre phhdissoljpewt thorsheld Ubuiha gnteric

i I Tablee 6Tabl e 7 Tabl e
g‘?@%ﬁgé%l%%g@&%gngﬁs?ﬁggﬁgéﬁ% Si gﬁs Prior to hot nelt

extrusi on, the powder excipients of the above noted

UsPrblyiL 1off Hinal [R/ERNformglationsar yl  al cohol and

bl o e SRS Sl dnrbide

wﬁl@rdw reicasrProdlgsdrom e sipela e gciosns %B?ﬁ? ar&é?st@d?fﬁh gn immediate

et eme kg4I thy afd Bmeaige. fRigt didembastfeac typiceaSP1I plot

1%0-.120- 1 flg 1 iéo- 90-i2i0 Og nd,screw H}ﬂeed of 200 rpm

PEOY'8E SBLRIHT B PHATPIREEO h@é‘?%?%??%c Pange for the

above exanpl es may have varied by 10 0C +/-. The

extru i j

the. t foccfiind keihefly AHRKIRL BOGARAEREHO AR5 marker

diugs e SorlsH puickipping é¢ a8 4P mira diagmgser. §. 8P anm dieiebt Hgagtion

Hﬁﬁ’&’ed{lﬁﬂg@r Wasuseds ottﬁbtr%gaﬂécﬁww Xbﬁ?dlﬁﬂid/n Qnag_rsmfnthrperf%%ed via
alrl ons re extrudeaq, rou a iLe 10 . .

‘j,ggg“ Tedhod s 05es quliaremmswtﬁgrho rin @Bﬁ% Lohrited Rairic fuid

el | dveddi i edhourn et b @nsidvblatedi ingstitae flpel Wieh thepmaspeed in the

[ t he hot.-pelt extrusion process above were
i%%ﬁ%g}étv?'lglhou%) IHF%%U using an MCP 12/90 HSP m ni noul der

into prototype 9.0 mmdi aneter x 6.9
The following linker formulations were used:

Linker composition: Ethylcellulose (N22 grade, Aqualon) 84% (all w/w)
Stearyl alcohol 10%
Glycerol 5%
BHT (butylated hydroxytoluene) 1%

Extrusion of this linker component was performed using a 16mm twin-screw
extruder at temperatures ranging between 120-130 degrees °C and samples were

moulded to form linker shaped components at temperatures between 160-180 °C.

RL Linker composition: Eudragit RL100 25.00 %w/w
HPC such as Klucel EF 63.00
Stearyl alcohol 12.00
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mm hei ght capsul e shell, with a wall thickness of 0.5
mm or a 7.7 mmdianeter x 9mm hei ght capsul e shell.

wWamoosi4By t he screw, plunger and barrel tenpePEI/1B2608/003872

was set to 120- 140 OC and a probe tenperature to 170

to about 190 OC as the upper tenperature. It has been

f ound Ptdrass Gorshtadnst i on testing, either for enteric

pr ot egl il Iggﬁfonrrﬁ(%lﬁ@]ﬁg BHARRN Si @ﬁ%/hiadg%’lﬂg 110 °C, 200 rpm

predictor o at1 ons accept anc ses.

AcTAWNSEGuCOtS % sHamiicatur o hbatp I eetin Mewhlingr saeﬁf@efeef 0.5 mm wall

RE@bh sBSIsangh egebic tompl | nvestigations into stability

or tensile strength may be necessary. Enteric shells

may be tested using at |east three known net hods of

dilesakiue Latket ﬂﬁmalatlaniJSP [ paddl e nethod to simulate

the standard USP ric [ofec! S a, pH
bas}lrll;gtahhlgheiro Cgcun%r W 1ght fq{ﬁl\?}lg %%%ﬁfr Qcﬁize)?l\%s at 6.5-7.0),

pewrxﬂvm@d)nf\wh i krvels of dea@zetlfsaﬁmacetln@@ th¢ jubtiemnt stearyl

81, (R robiEuITRG RS Bheveed &@mnh%eewg a set agitation

rate of 10 di ps per minute a 2 hour enteric

chal l enge, as this test is nore relevant to in vivo

perfor@@ﬁ!@{ﬁlﬂﬁ&nﬁﬁat&j {V$W re used and the dosage

formcan float and he USP Il is also used to

determ ne the maxi marm@nt of tinme a formul ation

coul dHMPGHASHE an i di c8&nvironment before

rel ea%‘n'&@etl Thi s test does ;gake an assunption that not

all units Would exit the stomach in a rapi d manner and

coul dSkerylétlegheéd f dr ext ended periods of tine (in the

stomach) before getting to a high pH intestinal

regi on, Therefore this test is perforned din i
Lhe. LRI oTMa e tymegHENE RS ChipH SabEne VRO s wit
shewki g clkof tiifRkeaigve diFbdeh nimithodol ogy The injection
noul ded shells are dosed with paracetanol, as a narker

drug, and sealed by clipping to an 8.35 nm di aneter,
3. 80 mkeei wéit alsnjpe«))dlicodl froouthe €PMC 2k® HGupolymer using two

Qlt?—a%\“e aélé’s%%@% %@F&o Etldptﬁ%tfh?[ SkcY 'I@b&ﬂﬂ%héégpﬁe Bﬁ&%&ve

uti ons m nut
Bhsticigerovas st goTth oF Wdowti Btonoil Rlsabel Vi rzesBUnGoficases at
EH'@' 9 8&/RNesph ﬁtv%s%té‘dechat\’i'hé HlanQa@ % Qb WS QO %/e! glycerol

Bphias whgacdiirk snd e gapery feVﬁg%egaegg@éges td 0% wiw o

match the torque produced by the triacetin plasticized formulation, suggesting that

glycerol was a less effective plasticizer than triacetin for this composition. In contrast,
the triethyl citrate formulation ran at a similar torque to the comparative triacetin
formulation.

The extrusion of linker blends was performed on a Prism 16 mm co-rotating
twin-screw extruder with a temperature profile from die to feed throat of 120-120-115-
110-90-20 °C and screw speed of 200 rpm. The extruder was fed by a gravimetric
powder feeder and the triacetin which is a liquid was added via a Gilston Minipuls 2
peristaltic pump, total combined feed rate was set to equal approximately 1.0 kg/hr.
The formulations were extruded through a 3 mm die to produce a strand that was then
air cooled and then palletized.
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The injection noul ded shells are dosed with nmetformn,
as a marker drug, and sealed by clipping to an 8.35 nm

waele@awesas3 3. 80 nm hei ght injection noul ded | i PKEIBOOKQ03872

Di ssolution analysis is perforned via USP3 net hod at
10 dips per mnute, with 2 hours in pH 1.2 sinulated
@a&tltsic fluid foll oned by 6 hours in pH 6 8 si mul at ed
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a 1 PS ours

TRt atp ds PR B Gy e Pl s b1 Rs el b P o %5

si mul @t sutabletpdssticiaad lefd] us @qwiredtotredusia s p’h@bélﬂ,ve flexibility,
%ﬁ]ﬁl Qqﬁlkﬁ{a\%hf%ﬁtqf? la{thnﬁgln Wé}lgraﬂfce sgalbieo ) nleﬁtg l%%rd which are

ormul ati ons were use oSIt
Birhgpstoaplly peysest.(Rbip igexgaw]ifing haneah\ylﬂs ze%e(%ﬂtllonw%onnulanons 3
Sheanyragbgohol 10% d ycerol 5% BHT (butyl ated
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P O SlAnE) 8 BEL Ut 80 o, L0511 Nt SOIRENERS, g
pedtieraistunes forarngungandatiseenn 320u1i30 itteginakleSuid CFamgulation 4
%90%'06%5 varabfe dissolution profiles; which variability was reduced in Formulation 3.
The addition of HPC (Formulation 6, Table 1) to the formulation allowed the units to
partially hydrate in the gastric fluid. This reduces the time to release in the intestinal
fluid while still providing gastric resistance. Dissolution analysis with 8 hours in
gastric fluid showed that after extended gastric residence the units although hydrated,
continue to maintain gastric resistance. This formulation was repeated with the HPMC-
AS grade substituted for MG and HG. The different grades demonstrated extend the
time to release in the intestinal fluid. Figure 1 demonstrates a dissolution profile of a
60% HPMC-AS (LG)/20% Klucel EF/10% Triacetin/10% stearyl alcohol shell ( a
60:20:10:10 formulation) in simulated gastric fluid.

These formulations survive exposure to SGF fluids for about 2 hours, and then
release within 1 hour of exposure to SIF. For the most part, linkers used with capsule
shell components of this invention are desired to be insoluble under gastric conditions,
thus providing a dosage form which releases as a pulsatile release dosage form in the

small intestines.
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HPMC-AS/Stearyl
alcohol/Pharmacoat
603/Glycerol/Propylene Glycol
(74/6/5/5/10 Yow/w)

Yes

44-80 minutes

HPMC-AS/HP-55/Stearyl
alcohol/Pharmacoat

603/Glycerol/Propylene Glycol
(56/18/6/5/5/10 Yow/w)

Yes

48-92 minutes

HPMC-AS/HP-50/PEG
400/Stearyl alcohol
(59/19.5/15/6.5% wiw)

Yes

40-64 minutes
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this may not be an issue with formulations suitable for immediate release it is possible

that this might be an issue with the enteric units retained in the stomach for long

periods of time as release could occur through the linker rather than through the shell

dissolution.

Previously moulded HPMC-AS linkers have generally been found to be smaller
than RL100 linkers, and do not swell as well resulting in linkers which fall out of the

shells before they have time to fully dissolve, often ending in enteric failures. HPMC-

AS and ethylcellulose linkers however, can be used with formulations containing HPC

such as those with Klucel EF at around 20%w/w as these formulations have been found

to hydrate and swell in acidic media, and therefore hold the linker into the shell to
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periods of tinme as release could occur through the
i nker rather than through the shell dissolution.
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swell as well resulting in |inkers which fall out of
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often ending in enteric failures. HPMCAS and
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as can be seen in Figure 2 herein. The above
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A dosage form
conpr|5|ng at | east one of: (a) a shell including a

birst Taelibsape rf&ﬂn?ﬁbc@?dullgeﬁﬁélaﬁﬁﬁ kY dRefPICNASadpresent in an
|nter|or space Cg&ﬁkgné to hold a drug substance,

fREURS gf aboyzd to B¥Png configured to dissol ve
within a gastrointestinal environnent; or (b) a |inker

é;l : ﬁﬂ??gg%aa%ﬁ‘?”é‘} accor(img RN P38 asUBEE Nt b stea¥yl

alcohol, glycerol monostearate (GMS), talc, magnesium stearate, silicon dioxide,

amorphous silicic acid, or fumed silica; and combinations or mixtures thereof.
4. The dosage form according to Claim 3 wherein the lubricant is stearyl alcohol.

5. The dosage form according to Claim 4 wherein the stearyl alcohol is present
from about 4 to about 10% w/w.

6. The dosage form according to any of the preceding claims wherein the at least

one dissolution modifying excipient is a swellable solid.
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surface, the second wall portion configured to
di ssolve within a gastrointestinal environnent;
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tbe | abe 'd@éii@t: fr$n ﬁc@ﬁﬁﬁ@ todl' 16/ 6 lwhegdiy &Rr@lellable solid is a blend of
ost ear nesi St ea sil.i con
T R e oh st hotgh Rt e RARGE GigiDiRe SRAC LR el

conblnatlons or m xtures thereof. 4. The dosage form

o0 B8l Rl M MIPIR ik 16 WhUREL 62 Mer oS 8RN bropy!

c oh orm acco
Méﬂ@ﬁerpmlm@ers a@a:lfyﬂenhlm@dhwll anQUIProd @bwt 20 o a@b@mo% Wy
about 10% w w. 6. The dosage forn1accord|ng to any of

t he pr cedi ng clainms wherein the at |east
d?ssollhe dewreRdant %Cﬂﬁillég(@ (E,lplérﬁll wherein gheaat |le<§151'| qne dissolution

&Qidnﬂghn‘gl agaki)tlas d&saggg ﬁ@nmmqs dilsg nIdDecGla&ilv&fﬁgﬁlt whlafreaira sugar
| a SOl |

t least one of X

éechftE glél yﬁwrlgﬁ%}o&%ﬁ% t§ Chc%rl qogl[ugg o%$ YP corg‘gmatlons or
mistuoesyiareqty | net hyl cel | ul ose phthal ate, or a
conbi nation or mxture thereof. 8. The dosage form
according to Claim?7 wherein the swellable solid is a
één‘oi Ffaﬁ ggwgétforﬁy@ncesd}lpﬁ opylping é Wheras gheat deast one dissolution

?énmtmgm &gldnl 0se. 9. The dosage form
accordlng o Caim7 wherein the swellable solid is a

combi nati on of hydroxypropyl cellul ose and
hydr osTYip dogigk feitmydcoriihd 1ol ©ain phiihateii the disintegrant is sodium

starch glycollate, croscarmellose sodium, crospovidone (cross-linked polyvinyl

pyrrolidone), copovidone, polyvinyl pyrrolidone, or a combination or mixture thereof.

15.  The dosage form according to Claim 1, 13 or 14 wherein the at least one
dissolution modifying excipient is a disintegrant present in an amount of about 5 to
about 10% w/w.

16.  The dosage form according to any of the preceding Claims wherein the

plasticizer is selected from the group consisting of triacetin, triethyl citrate (TEC),

tributyl citrate, acetyl triethyl citrate (ATEC), acetyl tributyl citrate (ATBC), dibutyl

phthalate, dibutyl sebacate (DBS), diethyl phthalate, vinyl pyrrolidone glycol triacetate,

polyethylene glycol, glycerol, polyoxyethylene sorbitan monolaurate, propylene glycol,
-40-
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10. The dosage form according to Claim6 wherein the
swellable solid is a blend of hydroxypropyl cellul ose

WEoiogner83 each having differing nol ecul ar wei gh€B1B2008/003872

The dosage formaccording to C aim 10 wherein the
bl end of hydroxypropyl cellul ose polyners are present
iand eastaytodl, omaroambinaionadrovixti@@hera@fabout 50% w w.  12.
The dosage form according to Caim1 wherein the at
| east one di ssol ution nodifyi n? a?ent is awcking K =
ddent Thaidesnge dorm aceprding ol Tweil §mtherean thealasticiger is triacetin.
sugar selected fromxylitol, mannitol, |actose,

arc r sodi um chl oride, or conbinations ar . : :
ﬁ‘%xt u H@E a?%"‘@? Qg acpgrdingo %g%@i “?‘n;g?% dBPEIRG prgsent m an in
elrationwith WPMEIAS bheboat 14aadt7.one di ssol uti on nodi fyi ng
excipient is a disintegrant. 14. The dosage form
according to Claim13 wherein the disintegrant is
48di uihhs tasagh fghyawbidngto Clros ¢ ar e whesen Heagilastrpizer is tricthyl
CHRRPAMI] ~(cross-linked polyvinyl pyrrolidone),
copovi dohe, polyvinyl pyrrolidone, or a conbination or
m xture thereof. 15. The dosage form according to
€bai MThe ddshgd ForhftadtBRIiR: © ClaEn 36 wheRst theMasttissok dtnhiQfure of
ﬂﬁgwl ng exci |e1nt Is a disintegrant present in an
& At PIORYIGHEC 8IYFY: about 10% ww. 16. The dosage
formaccording to any of the preceding Cains wherein

e PS5 A A OB 5 o
tiiathecratgend gropyleneglgel. ci trate (ATEC), acetyl

tributyl citrate (ATBC), dibutyl phthalate, dibutyl
sebacate (DBS), diethyl phthalate, vinyl pyrrolidope . .
gkyc ofihg ﬁp%@ﬁmﬁccaﬁ%@r@lﬁ@@ Oy £dPt 21gW§%r@}noth,e plasticizer is a
Bk yexyfivo)or e Rkt ikas pradn i@kl aheunt@f abyilta0e w/w to about
ghcyco} and castor oil, or a conbination or mxture

r‘@&? 17. The dosage formaccording to Claim1l or
16 wherein the plasticizer is triacetin. 18. The

St C >y - - '
287 acalt BofieB PR AlBRIAPICC TR deiByich, farther
apontiscs aputfactantpresent inpramysbefel focbratPeraiding amgocessing

G &it Brekelin 48 aMBBARIMALSIRE_BlaBSHH BVZRTwi S triethyl
citrate or glycerol. 20. The dosage form according to

Claim 16 wherein the plasticizer is a mxture of
24. The dosage form according to Claim 1 wherein the lubricant is stearyl alcohol,

the dissolution modifying excipient is HPC or a blend of differing molecular weights of
HPC, and the plasticizer is TEC or triacetin.

25.  The dosage form according to any of the preceding claims wherein the grade of
HPMC-AS is HPMC-AS LG.

26. The dosage form according to Claim 1 wherein HPMC-AS is present in an
amount of about 50 to about 65% w/w, the dissolution modifying excipient is HPMC
phthalate present in an amount from about 10 to about 50% w/w, the lubricant is stearyl
alcohol present in an amount of about 4 to about 10% w/w, and at least one plasticizer

present in an amount of about 10 to about 20% w/w.
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gl ycerol and propylene glycol. 2 1. The dosage form
according to Claim1l6 wherein the plasticizer is a

WOoroows®sdf triethyl citrate and propyl ene gl yRCi/IB28@8/003872

The dosage formaccording to Clains 1, 16, 20 or 2 1
wherein the plasticizer is a mxture of two or nore
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ghout A‘i%% 518%21%@% a}#%?d\fé%\froeelfgl%intl E@ %Fl)]%f%m% HNi | S, hypromellose

accor armaceuti ca

obtpletd, hydraxvapylrd bdoseimmopyisne gypeloghstdrel angsiedral deehol are
YL BcaBMh@IBlidHAOTES /1 958PM)/ S8, w/w.

34. The dosage form according to Claim 1 wherein the pharmaceutical composition

comprises:

HPMC-AS/ hypromellose phthalate /Stearyl alcohol/HPC-SSL/Glycerol/Propylene
Glycol (58.5/18.5/5/3/5/10 %w/w); or

HPMC-AS/Stearyl alcohol/hypromellose /Glycerol/Propylene Glycol (74/6/5/5/10
Y%w/w); or

HPMC-AS/hypromellose phthalate /Stearyl alcohol/hypromellose /Glycerol/Propylene
Glycol (56/18/6/5/5/10 %w/w); or

HPMC-AS/hypromellose phthalate /PEG 400/Stearyl alcohol (59/19.5/15/6.5 %w/w);
or

HPMC-AS/ hypromellose phthalate /Stearyl alcohol/Triethyl Citrate/Propylene
Glycol/hypromellose (56.2/18.5/6.2/9.5/4.8/4.8 %w/w); or
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gl ycol, glycerol, and stearyl alcohol. 31. The dosage
formaccording to any of the preceding clains wherein

WQ b@IBPNEAS i s LG grade. 32. The dosage for m aeCOIBNORY03872

to any of the preceding clains wherein the stearyl
al cohol is present in an anmount of from about 3.75 to
amme -A65/Bgprotnallose [BiEhaldfh lrdostayBtehiol ricabdd il DG/ 1t5¢0.5 Yow/w);
/M 30 wherein the HPMC-AS, hypr orrel I ose pht hal at e,
cerol,

&ﬁ’ %@ro yl cel I ul ose, propyl ene ?

hydrozyrsepdeel b‘ﬂ@eﬁ@%hﬁlc@hﬂ)ﬁs ﬂaisp ation as
58. (%2178/2@&@251/@/16%%/0 wWrw. 34. The dosage form

o d al e

AT R R R RN e L R
| St%ary); oal cohol / HPC- SSL/ G ycer oI / Propyl ene d ycol

/ TRTRCTR=TH
PRGOS s TR TR Yt
(74(166/75/2517&6 S 8o/ @) HPI\/C— AS/ hypromel | ose pht hal at e
| Stearyl al cohol /hypronel |l ose /d ycerol/Propyl ene

A ycol (56/18/6/5/5/10 9 w); or HPMC- AS/ hypronel | ose
éﬁt haiTa¢ doyapedoraparestding (9| Claing dndierqin GIPMC 51 5/pgessnt in an

UtioWit; ofAbolIRYWGo ARbutsps @nel | ose phthal ate / Stearyl

al cohol / Triethyl GCitrate/Propyl ene @ ycol/hypronellose
(56.2/18.5/6.2/9.5/4.8/4.8 % w) ;

66 HPMThASHdugp lfmdldcmﬁng)imt(ﬁairmﬂ @vHeiFeﬁl HPMC A Stsgaesght in an

w&gﬂ %5%43939%?%1%7?62 ul ose / St earyl

al cohol /SDS/ d ycer ol (62.75/20/6.25/1/10 0ZoWZw) ; or

BIPMC- ASiday kinglat 1a@SRiclopt ear yl
aIcohoI/GcheroI 2.75/24.5/6.5/6.25 %/ w); or

HPMC- AS/ hydr oxypr opyl cellul ose / Stearyl
ad)aadnell Antil(digls Fiase Slall ol ttod. af ddadtlpatid1 6. dufibin &whwdior space

configured to hold a drug substance, the first wall portion being configured to dissolve

within a gastrointestinal environment; or

(b) a linker including a second wall portion having a substantially cylindrical outer
surface, the second wall portion configured to dissolve within a gastrointestinal

environment;

wherein a respective one of the first or second wall portions are made from an extruded
pharmaceutical composition comprising hydroxypropylmethylcellulose acetate
succinate (HPMC-AS) present in an amount of about 40 to 70% w/w, stearyl alcohol
present in an amount of about 5 to about 10% w/w; a hydroxypropylcellulose derivative
present in an amount of about 10 to about 50% w/w; and at least one plasticizer present

in an amount of about 1 to about 30% w/w.

38. The dosage form according to Claim 37 wherein the hydroxypropyl cellulose
has a molecular weight of <130,000.

39. The dosage form according to Claim 37 or 38 wherein the plasticizer is
triacetin.
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35. The dosage formaccording to Claim1 wherein
HPMC- AS is present in an anount of about 50 to about

W@ 83 36. The dosage form according to C ap@T/1B2008/003872

wherein HPMC-AS is present in an anount of about 40 to
about 70% w w. 37. A dosage form conprising at | east

one of: (a) a shell including a first wall portion at
I t I f| :
(B o RS DB R A0S St opac As

é&lgﬁa gtired to dissol ve W|th| n a gastrointestinal
environnent; or (b) a linker including a second wal l

B0 e T B b aF e e o1

di ssolve within a gast r0| ntesti naI envi ronnent ;
wherel n a respective one (9 \} t or second wa| |
porti prs—are—nade—froeman R Qmp..uq.‘nrmchu*: eal
conposEkamople ¢ondPVEi Af hydrTmmqumopySmMyhyl cP@I ose
acet afe succi nate (HPMC- AH) presen LShofn dnmount  of
AOD— 4+ =2 laVW4 o 4+ ] q'l 0 4 H
about 40U U 7T 70 VW WV, SUTdlryl al bUII I P ESTIft 1T Jall
amount 1of about6’&5t o about 226% w w; 1G& 0
hydr oxypr opyl ceéd ul ose dey wat ive pj esent il an anpunt
of abput—10to about—50% W w —and @t teastjone
pl ast | 8izer prle¥ent in an|dfount of 1&bout 1% o abolit
30% W y. 38. Thg dosage forwm accordigng to ¢gi m 37
wher e[ the ny[droxXypropyl [Cef I uf 0SE_nas a foi ecul a
wei gh Sof <13 1%() 39 Thrlodnqagp ®aorm acaddi ng to
Claim@7 or 38 gherein theiplasticiger is |20

triacgfin. 40. [The dosage fqrm accofding to [any. of
cl ai mef37-to 3F Wherein thg HPMC- Qgﬁc LG r.igcée._A 1.
The dosage form according to Caim37 whi chis: 42. A

T ufd PG Ads" Balh QB iR £ ufiRy S Bbalnfsgind

farhoroir( @chanb-lueaéotlngrselesﬂaétfﬂom ncluding a first wall

orti ' i
(F:)on £i S%{l}raggfagt%%tsrﬂﬁfntcgﬁ d&ya ﬁil‘éfs {t)vgfrl] @Qrti%ﬂ at ﬂ:%?[ Iﬁaﬂ{a Qﬁﬁﬁmg an
pBeHQIGRAdseGonfjgured to hold a drug substance, the ﬁrst wall portion being

configured to dissolve within a gastrointestinal environment; and

(b) at least one linker including a second wall portion having a substantially
cylindrical outer surface, the second wall portion configured to dissolve within a

gastrointestinal environment;

and wherein the drug substance containing capsule has a shell wall comprising
hydroxypropylmethylcellulose acetate succinate (HPMC-AS) present in an amount of
about 20 to 70% w/w, at least one plasticizer present in an amount of about 1% to about
20% w/w, a lubricant present in an amount of about 2 % to about 15% w/w, and a
swellable solid present in an amount of about 10 to about 60% w/w, and containing a

drug substance;

which, at least prior to administration to a patient, is mechanically welded or

mechanically joined into an assembled dosage form.
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configured to dissolve within a gastrointestina
environnent; and (b) at |east one |inker including a
weewomnsr4sml | portion having a substantially cyPCHB20es#103872
outer surface, the second wall portion configured to
di ssolve within a gastrointestinal environnment; and
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boe Hhlouttis &fpostapf EllitﬁaglORL&lO(DlIhygroayﬂfopglcsllhﬂsieadiﬁe;:tearyl alcohol.
which, at least prior to admnistration to a patient,

is mechanically wel ded or nmechanically joined into an

48§ s enfihe thudtosampentwrdosaR. fofth ecopuding tobponeidt indekialy the at least

Bﬁé %c\sﬁgsrtgdc@gsoh%nglgbiﬂ ﬁ ﬁﬁl@nttlﬂg adfall \Qﬁ‘ﬁﬁ tlﬁaﬁlefs in the
I's conposed t hyl ce ['ul ose, stearyl alcoho

&Fﬁ@@féwnuﬁﬂd‘@ﬁTm@butylated hydr oxyt ol uene) . 44. The

mul ti conponent dosage form according to Claim 42

wherein the at | east one linker is conposed of

Badr agiht: nRﬂ.ﬂlc@@;polnyldrdmxag@rfom lac@lrdilug uselaandlzsmaahlyh the at least

al.c onhent o&age forn1a

tone %uglsHP j%nce CRn%m%c%pﬁgB C{)mlp%rérél aRd ads bstantla y sus alne% release.

subst ance- contai ni ng capsul e conpart nent has a wal

th ]ﬁ%%
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jl;_ﬂheir GORAPILEER atSﬁcéongt m@g&a@ta@p@cq}trg@mg capsule cornpartrnent Wthh 1S a
Suhein@ReE ie@BdidicttRgecapsul e compartnent is a
substantially sustained rel ease. 47. The

mul ti conponent dosage form according to any of Cains

42 to 46 which further conprises a second drug

subst ance-contai ni ng capsul e conpartnment which is a
substantially i mredi ate rel ease.
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