WO 2005/ 089726 PCT/ US2005/ 008147 PHARMACEUTI CAL FORMULATIONS 5 FI ELD OF THE
| NVENTI ON This invention relates to the preparation of injection nolded
single or nulti- conponent dosage forms using novel pharnaceutically
accept abl e polyneric bl ends. BACKGROUND OF THE | NVENTI ON 10 Vari ous types

of phar maeguichg@ordosage forns are known for oral dosi pgrusiegiipeeutica
capsul es are well known, generally being intended for oral dosing. Such

capsul es generally conprise an envel ope wall of a pharnaceutically
acceptable, e.g. orally ingestible, polymer material such as gelatin,
al t hough other materials for capsule walls, e.g. starch and cellul ose based

pol ynmers are al so known. ave soft walls rmade by
making a filmon a capsul Wn@@,ﬁﬂﬁéé%i(g&?ﬁgﬁﬁéﬁgomd to dry. Rigd

wal | ed capsules made by injection nolding are al so known, see for exanple
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capsule, and which is formed in situ on the filled capsule by molding. US Patent
4,738,724 discloses a wide range of rigid capsule shapes and parts.
Multi-compartment capsules, including those of the type where each
25  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
30 1,454,013 (Pluripharm); US 3,228,789 (Glassman); and US 3,186,510 (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
35  other excipients. Wittwer et al. '817 and '881 also prepare capsules with other
hydrophilic polymers, such as hydroxypropylmethyl-cellulose phthalate (HPMCP),
methyicellulose, microcrystalline cellulose, polyethylene glycol, cellulose acetate
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WO 20057059726 PCTI US20051008147 phthalate (CAP) and with

pol yvi nyl pyrrolidone. Both US 4,790,881 and EP 0 091 908 propose ot her

pol ymers having enteric properties suitable for use, including generally
acrylates and net hacryl ates (Eudragits) although none are denonstrated and
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known whi %e a matrix of a solid pol yner, ug substance
i s dispersed, enbedded or dissolved as a solid solution. Such matrixes may
be forned bpithalate (GiA®) tdwitlpbisivinglppraadess.. BathilEs 4,720 BfilodicigiP ¢ ©9di968ussed in

Cuff G an u , [ tl.cal 96- 106.

Sonme speci g {05@ %’o‘jrthrr\nlljr |P§F| oﬁsls’@af%g‘% égﬁ%ﬁ pgdj)gg{g%g Llﬁ%}ék&fﬂf;&g, #@gﬁg%@&%ﬁ? US 10

4, 678, 516; agglapsgod meinerylags {Eydagitsy githough songaue davenstygied andig> FEgrifiaus

5, 244, 668; detd®s B bAREI0; US 5,082, 655; US 5,552, 159; US 5,939, 099; US

5,741,519; US 01, 460;. US 6,.063, 821; WO 99/27909; CA 2,6 227,272;.. CA

2,188, 185; CA zf&ﬁaeeﬁilsal d@@gﬁf@w,@ﬁo RS Wgeh geprise A mAttpp @t 5 89lid cp

2, 253, 695; pblAumir,26 3hithQ; drashb&Anceds 2ibperied/eralpadel atdisobred isa kdSlidPat ent

5, 705, 189, _iS.:dir 4 f - : C ic acid,

met hyl net ﬁgg?%}'a%hﬁ%é )ér)%?rﬁ Ibgg‘gﬁpgﬁ %ﬂ%ﬁ%&rﬁ%ﬁﬁo Igéggﬁotg?%bp}égsti C agents in

the  produdechurlogy isdissusedivdiufhgsanddinput Bidarmessutivsl Tedhoeleay.Jomei(E998) esent ed

st or 1 ol satost Sme Speilctob Mt O i dbsh @BARS arb @R LS O e

dat a pﬁ@seﬁt@éjgg%ﬁg ﬁgg@@fi@tgéﬁéﬁgﬁ @§£¢Ogtq§?eﬁé gglgsgézolﬁé ?Hé‘%&%l si ons

gr esent ]?d tUses, 239790, Usvins2chsal ©8 sﬁgznfs;im&b,B@,ow;fmeﬂamsw; plsar Imaceu_ti cal
osage for n \Whi 18 _ ] Ter i is

ot raded by AR 6 De 25 IBRIPEN (N a2ehTPL B SaPRTRI Sl I B e

i nto suitallfe2dbbatk G2,AR8,63hCeh2,3ed28e CAMR 13, &0nPdr 1L.ABRTIM andGeh as in a

capsul e. This7phanLhRg Lgal polyneric conposition 25 as the dosage form may
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It would also be desirable to prepare a pharmaceutical dosage form in which a
pharmaceutically acceptable polymeric blend is extruded by hot melt into a suitable
dosage form, or is injection molded into suitable dosage forms, which may be
multicompartmental, such as in a capsule. This pharmaceutical polymeric composition
25 as the dosage form may provide differing physio-chemical characteristics for each
segment containing an active agent, such that a convenient dosage form can be
optioned which may include a rapid dissolve, immediate, delayed, pulsatile, or
modified release which can be produced by simply selecting the appropriate polymer(s)
to be molded for each section.
30
SUMMARY OF THE INVENTION
The present invention provides for novel pharmaceutical compositions, and
their use in melt extrusion technologies, and in the making of injection molded. capsule
shells, linkers, spacers, multicomponent injection molded capsule shells, linkers or
35 spacers, multicomponent pharmaceutical dosage forms, and other aspects as defined in
the claims and description of this application.

2-



35 spacers, nulticonponent pharmaceutical dosage forms, and other aspects as
defined in the clains and description of this application. -2 WD

2005/ 089726 PCTI US20051008147 Anot her enbodi ment of the invention is to
provi de an alternative and inproved pharnaceutical dosage form which
'prowdes greater flexibility in the dosage, . for ed to a
patient's ds’(g%@lgpi@hié:dm ni stration requirenment, using t%gTH%G{gRFB&%W

formul ati ons, or conpositions, of pharmaceuti cal | y acceptabl e pol yners and
suitable 5 exci Ah@:hér&‘erﬂbﬂd@ﬁﬁﬁioﬁh& iigfentiumrisrm prévide heslteeidtiod aneimiprofedt he

| vent on bt Sedfo 5.8 A AGRST oAU AUEIATAL NG adiif SRUROBENL dosage

forns conp i sing neri ¢ bl ends by
i nj ection fmllncﬁdﬁ@ed tﬁrvawemblspw@bﬁdmﬂlémﬂ@d%lg@mot psingthe noseli t abl e for

cont ai ni ngfamamﬁbﬁgaaee&ﬁr@ahws afa%a&hﬁcaﬁtaw@tamymag a@cga%ae for

release i o.ther accordance W th e 1 nvention, a [t extrusion
conposi i ofKCiRipS %aidtﬂoé%&el &S ol ded capsul e shell, and/or linker is

provi ded for, wAhéthéer eabFpREnt bbihe inveteriakd pfowtiaabwélsisgafﬁwahaggtheRL 100 or
Eudragit RS ation ther conpri ses a

solid mat rWﬁlcﬁﬁlgmb‘?nég%sﬁ%ebﬁ]W%Wr RS i%o‘ﬁﬂﬁyaaﬁllg?euﬁﬁﬂ%(?ﬁ ?ag’gent in an
anount of atlpweridBlepds WOjevilan, maldthga Thystmuldiimompyhent d@dagmfoomealderl vative, or

bl end of hydrBKyBr Qkini fHJ ur§ 1cle %@E&t@iﬁ)‘l@;a 30e Eé,%n@%?'zféerlr%sdl 1%&9@’6 The

conposi tion nmay optiona rrprl ses di ssof uti on=
exci pi eht sthsrd¥ent in an armunt of about 0% w w to about 30% w w, a

| ubri cant 2? perf&Bérdéﬂ&e?ﬁth&g@iﬁ%ntwﬂ %ﬁheﬂ%@mﬁm o¥¥i03 aﬁaaﬁmjé‘dtuéﬁr present
in an anoun 0 .a W W, an roc esent in an
orount -up. PRt b head or kel Eved B SR S he R ey

phar maceut irmhjdirrgdéalg@itfRir dcarfudrasR Rl @ eraadohtbynatibn gheteofini t s, each being a
drug subst ance- [We) each

compar tnent. s SRyl PoARE L 1%‘3?‘*%3 s, skt bR 9351220

conpar trenEudrggie rl%[wesﬁy imampahpunigfebost 1%1t0pﬁ9§/9 et cand iady ﬂIIOWH@Ejépt abl e

pol ymer  mpdipflds@lderidafive, B8 beA8 8f h:f&%p%byﬂéeﬂu%éé ﬁ‘aﬁﬁab@ﬁt 3018 aBbR-700 tS IS a
drug substance- containing capsule conpartnent its wall thickness is in the

range of aBolit 0.1 - 0.8 nm In another enbodi nent the wal | thickness is in
the range of ab@ké cdhupdsitiof néyroptiondlls ﬁmﬂﬂietrhamplrm@ﬂsmuﬁiﬁﬁmgﬁﬁfmgm of the

i nvention af f.or s.a _high degr f, 30.vers d an be conposed
of vari ous “CEMBY ﬁB’EBF%’ﬁg’ “g?‘?“fafaé’r??t%é”’é& 0 %"r“&ré()/“r%w ﬁé}uba]ic?lﬁer ent rel ease
char acter i ptesas in Foamenanptombouhi)?s wiwimplagiczanpieeenain an amount up to

about 10% w/w, and a processing agent present in an amount up to about 10% w/w.

In an alternative embodiment, the pharmaceutical dosage form comprises a
plurality of sub-units, each being a drug substance-containing capsule compartment. In
this case, each compartment 1s physically separated from at least one adjacent

25  compartment, preferably by a wall made of a pharmaceutically acceptable polymer
material. In the case in which at least one of the sub-units is a drug substance-
containing capsule compartment its wall thickness is in the range of about 0.1 ~ 0.8
mm, In another embodiment the wall thickness is in the range of about 0.3 — (.8 mm.

The multi-component dosage form of the invention affords a high degree of

30 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

35  following description.



substantially i mediate rel ease sub-unit, a sustained rel ease sub-unit, or a
pul sed release sub-unit. O her objects and advantages of the invention wll
be apparent fromthe 35 follow ng description. -3 WD 2005/ 089726

PCT/ US2005/ 008147 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

“invention d to novel conpositions of a phar I

accept abl wgzﬁﬁ@%ﬁ:nd exci pients, which polyneric coﬁ%@ﬁgﬁ@g}obﬁé‘y be
injection nolded into one or nore conmponents which can optionally be
utilized tD@EHFHDmcMMOW@EWEWONr mul ti -corrponent dosage form It

is recogni zed that the | into a

si ngl e conponen S %ﬂéngég ‘g%er?%éiﬁﬁg?w%aéé ‘Em\%‘ g8 aep]lﬁa?xfn eug?aglﬁl
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novel phar matceutliﬁ a epta S}g ric s _as descri bed herein.
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and/ or Eudr L The enteric coatings, represented by application
of L30D- 55 &%P a%‘ﬂg?‘gﬁéﬂz 2RISR b1 f ed using standard equi pnent such as a

GWP Aer ocoat er Thd prasentinatrgion aloaelamajiothe mtplneatioghtf agdamadcsuticallnoni nal |y from

about 3%+t @gt%i ri c bl ends
her ei n a(;e cf I Eﬁgn{(:%tm O-E\Q/tle%ieg}ﬁ%ns ster?l?@ih%’sso gﬁ%%méafée\@ﬂ%aﬁf A suitable
nul ti céfponwaptabls pakymeris pianisasiieserited dareim Thefilppogingrpasbe ¢ dalavgd July 27,
3000 publ keﬁéﬁ@@lfo?&gtﬁgﬂn%& f@%@ﬁﬁm&ﬁl foRrRH@dYasBre &Qi)lt%novvﬁﬁ tﬁ@riﬂ e@ﬁeSt of }/\/ﬂlt ﬁ h

c are incor at e ref eren er ei ntire e parts o e
dosage for W@g{fﬂ‘t%ﬁ%n%%\(?@md%ﬁngﬁfg lgﬁ%@%?% [ ?ﬁﬁ?rfcrfé’ﬁfmgﬁal |, a solid
sub-uni t, oipracttdbyamplioatidn ofkSOD- i&ﬁmpmmeceanmjnhe aﬁdmdmsmghﬂaydaaatcept abl e
pol ynmeric hes i med) which
i s general F@J @&é(ﬁg&gﬁa %80%&? 61?4;111 cf)atéxd &ﬁiﬁ'gcélgl %Aﬁggﬁ%{l{a@%{gpabl e of
bei ng £br né@lmlmgbfrpwbp@cﬁﬁﬂfe@@hé%@/@f a 25 capsul e conpartment wall, a
solid sub-unit, THé ]fl?&ﬂﬁb&%ﬁéa?ly%céﬁtdb'keﬁﬁl 2 olﬁﬁerﬁeo‘{éi{d‘s RediAROVEIgBd tPr ef err ed

nmet hod of for Into the desired shape is injection
mol di ng, WRT®I er?ﬁ?%%elﬁdﬁé?mtﬁ?nﬁ‘@ﬁé?sr unner injection nolding process.

Sui tabl e i njechisafaii®hmliitgmpesdt Aesgé fﬁmsy@lbclaseﬂﬁmpe$££®0@7k9f9\ﬂﬂbd The
phar maceut | lﬁa127 %ﬁgpubils 4 as WO REES & F&mpalr}lrj § aﬂOIOtI ythe corﬁgrﬁs ('ij which
20  are incorporated by reference herein in its entirety.

The parts of the dosage form of this invention, e.g. a capsule compartment wall, a
solid sub-unit, or a closure or linker, comprise a pharmaceutically acceptable polymeric
blend (and adhesive material if adhesive welds are formed) which is generally regarded
as safe, e.g. for oral ingestion and is capable of being formed into the required shape of a

25  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 comprises a plurality of capsule

30  compartments each bounded and physically separated from at least one adjacent
compartment by a wall made of a pharmaceutically acceptable polymer material, such
as described herein, adjacent compartments being connected together in the assembled
dosage form, and being retained together by the connection at least prior to
administration to a patient, one or more of the compartments containing a drug

35  substance. Suitably in the assembled dosage form of this first embodiment there are at
least two, for example three, such capsule compartments. Three or more such
compartments may be linearly disposed in the assembled dosage form, e.g. in an
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30 conpartment s "éach bounded and physically separated fromat | east one

adj acent conpartnent by a wall nade of a pharnaceutically acceptable

pol ymer material, such as described herein, adjacent conpartnents being

connected together in the assenbled dosage form and being retained
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t he assenbl ed dosage formof this first enbodiment there are at |east two,
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oo tudt R ndker, SRRt HapBl OB B L UBBL BB SN0 L
si de wal | 9blgd Gtpulanpress ol adross thfvlengimdinlagas'so apdsherss wihdi have5 ext ent. Such

bstanti Am bEal I [ '
subst ant i laayeLotltafdflhg €3 wHARRM rﬁg?%ﬁi&ﬁﬁ%ﬁf&ﬂrﬁc ﬁv@faﬂ@ﬁ’s‘d{}pgﬁgf Yﬂg
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that tife c<¥€8erBichaubssataly omdisalyansile sompagarsmey dre Mowdedvaht i al | y
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r), Eudraqi r udr agi.t (r nd/. or ragit.(.r
pol y( et h)aé%FWegtdé’s%%&WWéﬁgéﬁéﬁgfa‘iOﬁ%%ﬂbé"&%“f#&)"yﬁé’é‘&ﬁ%le?g#e- and 4155F),
and amoni um nduhatdy,yhetherdopeidaprymes(cithas CEddgd GE®( EYdrRpit Bhei®r
Eudragi t (r Hsﬁf&r ' i [ di ng. The
group of p%ﬂd?ﬁgtlﬁ?gdéry at @%@aﬁﬁ’@@@gﬁgﬂ?‘?@%ﬁ%ﬁ%%ﬁ@ E&gm%}? 0 or RL100
are ar?0 erfjadl meat ! BF) tandgnmenivm mpthacidats sapelyameey Gr ches Kadragit®Rlaci d- based
pol yners vdlam@hEaa@%ia@ R&H) Le lh§bd5f&‘Kbl‘%Eﬂeﬂ%ktrus?élsafrﬂdth@&iéﬂthMlhg.hTH@n be formed
'nto Capsugrgusp oaif p%ly(x%gth?zi(c?ngte%opolhsngerg,ssﬁgh és%u%ragit@ RS 1 00 or RL100 are an

embodiment of this invention.

Acrylic and/or methacrylic acid-based polymers which ares soluble in intestinal

25 fluids and which can be formed into capsules are for example disclosed in US
5,705,189 (Roehm GmbH) the content of which is incorporated h erein by reference in
its entirety. 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). Irx these Examples,

30 glycerol monostearate was added on a 1-6% wt base of the polynaer as the sole mold-
releasing agent. The Lehmann patent teaches that unblended pols/mers alone are not
suitable for injection molding, but must be blended with a lubricamt to produce a
capsule shell therein.

In order to produce injection molded, non-distorted, unwaxped capsule/sub-unit

35  components for assembly into either single capsule or multicompartment dosage forms
using Eudragit RS100 or RL 100, it has been determined that at lezast one lubricant and
dissolution modifying agent are useful to obtain release from the Anjection molds.
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5, 705, 189 (Roehm GrbH) the content of which is incorporated herein by
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PO ot EOF b Aol dhegmnar I3BG 0P & S06-6 AR TR IREF RAERE Pharm.
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weight of about 140,000, L has a viscosity in the range of 75 —150, and a molecular
weight of about 95,000; and G has a viscosity in the range of 75 —400, and a molecular
weight of about 370,000.

25 Addition of these thermoplastic polymers to the blend provides for reduced
sensitivity to welding conditions, improved tensile properties both pre and post
hydration, and a more robust swelling of the polymer at pH of 1 to 6.

It is recognized that the formulations of co-blends still require additional
excipients as herein described. One such excipient is a lubricant, such as stearyl

30 alcohol

It has been determined that these coblended polymers produces shells which
hydrate and swell considerably more than the non-blended polymeric composition
under a number of conditions. This produces a formulation which has significant
improvements in dissolution reproducibility; the release of the capsule shells is

35  influenced less by the weld settings; an enhanced hydration profile, which results in
less structural integrity upon dissolution; and superior appearances, and tensile
properties of the resulting shells.
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As noted, the polymeric material(s) may include other substances to modify

their properties and to adapt them to various applications, including but not limited to
surfactants, absorption enhancers, lubricants, plasticizers, dissolution modifying agents,
processing aids, colouring agents, flavouring agents and sweetening agents.

25  Incorporation of a surfactant into the formulation may be necessary or desired to lower
the viscosity and surface tension of the formulation/blend, however, in higher amounts
it may adversely effect the quality of the resulting dosage form. The surfactant
selection may be guided by HLB values but is not necessarily a useful criterion. While
HLB surfactants have been utilized herein, such as Tween® 80 (HLB=10), Pluronic

30 F68 (HLB =28), and SDS (HLB>40), lower HL.B value surfactants, such as Pluronic
F92 and F127 may also be used. Pluronic, made by BASF, USA has a synonym of
POLOXAMER. Pluronic F68 for instance has a molecular weight of 8,400. Pluronic
F127 has a molecular weight of 12,600. Pluronics are polyoxypropylene-
polyoxyethylene block copolymers.

a5 A surfactant may also be called an oligomeric surface modifier and inclndes,
but is not limited to: Pluronics® (block copolymers of ethylene oxide and propylene
oxide, and are also referred to as polyoxypropylene-polyoxyethylene block

-



Eudragit RL100 0or RS™100i'S present in an anount of about 20 to about 50%
w w. In another enbodinent Eudragit RLIOO or RS 100 is present in an anount
of about 20 to 20 40% w w. As noted, the polyneric material (s) may include
ot her substances to nodify their properties and to adapt themto various

“applicatiog ing but not limted to surfactant ‘%?2‘9 i
enhancers rslﬂigsiaﬂn‘ij pl asticizers, dissolution nodi f?l? @g@@%@%

processi ng alds colouring agents, flavouring agents and sweeteni ng agents.
25 I ncor porcapdﬂgmemj lecithing BamsaldT® iftodnnhdiotiyt snifoatdctmtdysypdinm la@ybessary or

desired t @e@%
fgflmrfatl gn}" g%‘@ c? 1};&21 A!d %gfﬁﬂﬁgdl%ﬁ%lf}rgﬁﬁ&§&ﬁ¥lg& &gblﬁfn?at?? y effect the
qual ity of e@‘ﬁ@a%ees@}wi’lﬁ@?r%%ﬂéh% Teengh sucdy s flareca e, Gost%lggdbﬁ satbitey be

gui ded by Hb.t%za/@de@@s Rlet, sbr@napﬁmm&e&ta ahbhobleatd) gRhbbalGfthtt Qﬁmwatem\é(y le HLB

SP:JLI g(r:nt %ng%t‘gg’gc aﬁ @%’I)rll&rffﬁg@; UChu@ﬁ%Fé@liF@%ﬁpé’act ant s,
such as Pl mo@mtkqlenE%@cah’ndg]E&&?l mmwsahmtt VétamseB-TPRIS® Ghilpha-waotheby BASF, USA
has a no - i : 3l | ar

we;Sght S)c/)f g%?gg{ylelg]@g%m C ﬁ‘i@ixﬁhﬁg%&ogﬁﬂ&%g:ﬁ%aaﬁﬁ ap?"&i{% g%%ﬁ elI3J>I uronics
are pol yoxyufiepstlese spapseaaetite sueresyryate, mma@tat@@tﬂa@uﬁtﬁaémhm may
al so be caldoafhimfio® ind ¥Rk tBatedrace nodifier and includes, but is not

limted to: Plur opol yner s f et hyl_ene ox ylene
oxi de, &nd are gg@?éﬁ‘%&%@ }/BBW% MR %Iﬁé’ﬁbab&‘i %&?’ éne bl ock -7
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nonost ear at.e, e as Sp an, cel orb mul (r
or Sor bést éP‘(‘?")n a‘l“f W%ﬁ“%“?@(f"lps p]c5’l aye@ﬁw “BF‘}}C’S?SDg%?BB’FE\}‘Béky serg™! (1)
nmonost ear atablodd dopolymebs-ofRG{enk okidle ahp prapilenoptide islusedpialtiefohythlatien, gl ycol
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sucr ose ol ea SuUcrose acetate
butyrate, etc. m@olymwbucmmsan@hgmerm sutfaﬁc-emtilﬁéﬁe’cffapprmm@@lbftcmﬁey,, t he

formul at i Oﬂnﬁ@ﬂ&eﬂpéwéa'&éd AbEAPEH dhhhdcRm %*aﬁhﬁie Qbsfoﬂatﬁﬁ‘%ﬂlﬁan%&s/(for"i(sw
surfactant(s).. Suitahle surfgctants f.or iﬁ’ﬂ“éiu in includ dji um | auryl

sul fat &0  pescin.inglude by ategron dmitsdifo, Ahitpsane eplSeSYCHISS atarac sfedt k
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one embodi g atlmmsﬁl’“l“fi‘ég & and combinations or mixtures thereof. Suitably, these absorption
enhancers are present in a range of about 0 to about 20% wi'w.
Plasticizers may be employed to assist in the melting characteristics of the
25  composition. Exemplary of plasticizers that may be employed in this invention are
triethyl citrate (TEC), triacetin, tributyl citrate, acety! triethyl citrate (ATEC), acetyl
tributyl citrate (ATBC), dibutyl phthalate, dibuty! sebacate (DBS), diethyl phthalate,
vinyl pyrrolidone glycol triacetate, polyethylene glycol, polyoxyethylene sorbitan
monolaurate, propylene glycol, or castor oil; and combinations or mixtures thereof. The
30  polymeric material will determine which plasticizer is suitable for use. Suitably, the
plasticizer is present in an amount of about 0 to about 20% w/w. In one embodiment of
the invention the plasticizers are present in an amount from about 0 about 5% w/w. One
embodiment of the present invention is the ability to form an injection molded shell of a
Eudragit RL 100 or RS 100 formulation without the addition of a plasticizer such as those
35  noted above.
Dissolution modifying agents, or substances that assist in release modification,
alter the erosion and/or swelling characteristics of the capsule shell/linker/component.
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Other suitable dissolution modifying excipients include, but are not limited to

the class of non-reducing sugars, such as xylitol, or mannitol, present in the range of

25  about 2.5 to about 15% w/w. Also included herein are a class of water soluble fillers,
such as lactose, lactitol, maltitol, sorbito! or alternatively organic acids such as malic
acid, citric acid or succinic acid, suitably present in the range of about 5 to about 70%
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

30 Another group of suitable dissolution modifying excipients are the agents
generally referred to as disintegrants, such as sodinm starch glycolate, croscarmeilose
sodium NF (Aci-Di-Sol ® produced by FMC), copovidone, and crospovidone (cross-
linked polyviny! pyrrolidone); and combinations or mixtures thereof. Suitably, the
class of disintegrants are present in the range of about 10 to 40%, more preferably

35  about 20 to 30% w/w. It is recognized that the one of more classes of dissolution
modifying excipients may be used alone, or in combination as mixtures with each
other, resulting in a range from about 2.5 to about 70% w/w.
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gener al |y r efseibe editable fas millisg.nThgaraeins of lebd¢rnapresand inghe Sarambiiogliyeeah at e,
croscar mel | gggy O%Q%Mﬁhb% \(//%P'In%oﬁ&len%hm%n@%c@gléaﬂt IEBEXent%BPéHoqpne and
crospovi done gcrlg)ss- A X egségd yrrol |1 one);. and c i nat i ons or

mi xtures thdPddf %Péémyf Iflﬁéo" & igtentjtig HP%@“BﬁtPéeSS? 1950 a0 ¢ he
range ofisabdgtev.to 40% nore preferably 35 about 20 to 30%ww It is
recogni zed that ts%‘e%gﬂ%oﬂ&hggﬁgent%‘o&d%%ct%fsa%oﬁégio%k%ﬁglub”rg {%Qﬁd exci pients

may be used al one on as m xt resul ting
in a range fcrengs aboold disterticn, ab sumpliogefithemulgdosronosagasrodell when

lPCT { US2005/ Q&fﬂﬂoﬂ o s wgqbn 8@:@&@61@@%@%&9&%% Ri¥r aPhdeb|0 88, and
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are pregent hfefeﬁmalcaﬁxﬁumrdﬁut@ax@hﬁeﬁal id0%onsdntination. anot her enbodi ment, the
proceseing oL e, gg BASSA L ATARAn Gl IR IR M Al e ¢
at least one swellable solid, and the polymer Eudragit RI100. Optionally, the
formulation may further comprise a surfactant, such as SDS at 2% w/w or less, or 1%
or less. The swellable solid may be the polymer hydroxypropylcellulose or a blend of
25  hydroxypropyicellulose.
The final products of this invention, i.e. the capsules, and or components or sub-
units may additionally include materials in the polymer materials of which they are
made to enhance the ease with which they can be welded together. The sub-units may
additionally be provided with constructional features and/or include materials in the
30 polymer materials of which they are made to enhance the ease with which they can be
joined together, either by simple mechanical joints, or welded together. A suitable
material for assisting such are opacifier materials such as carbon (e.g. 0.2-0.5%), iron
oxides or titanium dioxide (e.g. 0.5-1.0%) which help the polymer to absorb laser
energy. Such opacifier materials are generally regarded as safe.
35 For example each of a plurality of sub units, e.g. of the capsule compartments,
solid sub-units, or combinations thereof may comprise the same or different
polymer(s). For example each of a plurality of sub units, e.g. of capsule compartments,
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not limted to, stearyl alcohol, stearic acid, glycerol nonostearate (GVB),
talc, magnesium stearate, silicon dioxide, anorphous silicic acid, and
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(Croda QA eochelid aihajits] 6 dogihanensthereoflhey d:thmise&retsamatoeﬂif&keslt thgul d also

be swtablef I t | ati on
is from abou é F xfa;['ﬁ’%?%\%m wm%?“%'éa?é@%b ﬁ%{sub%&{cp rr?{:ggr%t IS
present fro mt@matentsmtqtbe sisgatintesiinalirggt of the aatank étra Effesat rEnet dlffﬁ'ént

:cubrlOI cant ISti&Ee@%ﬁ&tadﬁﬁzﬁﬁh&hﬁ% tﬂ@pa'fn@nt ok gt d;ﬁa/pewlymce&zﬁ@l@)planaﬁ’@rgmﬂo-has been
ound to act .

di stortion, in ESt%éfiDYﬁlﬁfrPng ‘?ﬁ‘i’tvﬁ b%ullbg'%@té@%m E?b”a? f‘ﬁﬁeﬁ?n%gﬂlgﬁp%i@ﬁ t he

hot soft s helehch of widklemag bt radéaseha thedache ohnclifierentabte or timeiafter mat eri al
useabl e as a d%nﬂ%tfa%%ﬂt& E#a@&nﬁé@ﬁa{eﬁ{ S ga%trb%bétﬁhﬁyﬁt%mn atural product).

Suitably, the pbr| cant s rein do not Introduce any nmetal ion
cont ami nati on. On&CBFFRRIFENR OTGROE§RD BFIE%%Htt“iorF\?Bth? SRR, ’@Bﬁfﬁ ation of
stearyl al cokehtain tﬁffeﬂeﬁﬁ&hg it tan | :luﬁibdrehﬁ@érltdimg&mﬁsthﬂi@ foahylakins, BFudoagi t

RLI QO Oqtl or%ﬁll éa}/ﬂe Gj’:r]l%m él?f%re Jléhh so tH tahc%{nb %ﬁB i v rsngcgrf tgggt t hZUCh

as SDS at "2% W W or he "swe
pol ymer hydr @metbrd’ehhuﬂa@@@w@w&el@ﬂto 2Batipptr oxypr opyI ceI | ul ose. The

fi Bal pr?duct s of T%@'d%sdg]'é?f&% bOhis lhve%’noﬁ &%bf&@ﬂ&%%mﬁﬂfée@h &QH‘?—QH&“} s 0][

su units i on y include rials in ynmer. materiagls o

ohbn They athidls gt P Rein et Gnincande Shig pRiehTF ke Bou Paric  Sabdsg

t oget her. The dvelpetfnirh sailveed toapketifid an]mahllsvatimrpqim\znﬂﬁtﬂ Wi th constructional

f eatures %nd/or i pﬁ,ll §%@%1%P\%\,ﬁféaﬁﬁoﬁ%eg an%teﬁéé Iﬂ? {%{m ch they
oge€et her

are made]to enhancé 't e eas ei t her
by sinpl e nmechsmbied qsmmﬁosmwwe@@rﬁmp@émh@éwurwsiAmbwf theepaseniato f or

assi sting sua c%ﬁtﬁu@@@?ér&h%d &ﬁh@t&ﬁ&hsn&i%b a@ﬁmfs%mﬂm{dem&nd& récifieR®) , 1ron
oxi des or titani um nmer to absorb

ol
PXsor oner o or eislh B Absie S inieBed 8 o dtpiBir Bay By ek ptbeadsTen. 96
For exanpl e esaniilamaﬁ tlmt pf kncsdn daypsidés isehdadrfot &ral singnisodtidnhe capsul e

s or Gt fer ent. TSP i) & Pﬁﬁfcuﬁﬂg‘@hﬁ?%ﬁéefé@ﬁreﬁ%ﬁ%ﬁﬁfas AR O0R R 10
e.g. of capsfoBAHBREHRA FERS dmgﬁ@bv@cz@w dorgal m@pﬁrugwmg/@d@mmrs 90l i d
sub-units, oOrpeGREHIOBIialRFpedsbEERBIdrapsibaiaRRl | se the same or different drug

The drug substance(s) contained in any capsule compartment may be present in

any suitable form, e.g. as a powder, granules, compact, microcapsules, gel, syrup or

25  liquid provided that the capsule compartment wall material is sufficiently inert to the
liquid content of the latter three forms. The contents of the compartments, e.g. drug
substances, may be introduced into the compartments by standard methods such as
those used conventionally for filling capsules, such as dosating pins or die filling.

The sub-units may differ from each other in their drug content release

30  characteristics, and this may be achieved in various ways. For example one or more
solid sub-units and/or capsule compartments may be substantially immediate release,
1.e. releasing their drug contents substantially immediately upon ingestion or on
reaching the stomach. This may for example be achieved by means of the matrix
polymer or the capsule compartment wall dissolving, disintegrating or otherwise being

35  breached to release the drug content substantially immediately. Generally, immediate-
release sub-units are preferably provided by being capsule compartments.
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substance. For exanpl e each sub-unit may contain the sanme drug substance but
rel ease the contents into the gastro-intestinal tract of the patient at a
different rate, at different tines after admnistration to the patient or
‘at differeglo AbageRsi N the patient's gastro s intestinapcpysiosdesiar
Alternatively each sub-unit may contain a different drug substance, each of
whi ch may be rel eased at the sane qr, a different rate or tine after

adni ni stration of OpPREPls epH eSS SO LNYS 2R O SRR FIHRRF TS s A beror
exanpl e two sestain@i-eldasdsubhktie, Peefgably these apsulidsuboumiars dsmenilsmatmixyofeach
contain dif . : | -

Formi at i ondoaag i SRbRREE By @Rtdle Sy B Alles i p LARKRMS S oy
conbi nat i on tEp “alled eapswlér e drug substances or fornul ati ons may be

adni ni stered to @oP@ahIM¥ oneldtendte SRULsubAMG Bid/bihiapsulOW@aaRnRadl ®s t he

assenbl y to%e#gh#ar of s b-unlfts whij, ch d|.ff§{7. in their rgs% c}gntent and/ or

drug cont enPUrEfEARAse E‘ﬂ%i?%&gt 8??@13185:(3{3851% rfue %Pnte&%ga P8P tailored to

speci fi ¢ adpradestmied point scppatenéngastro-IBestinel sybtern Jihoneayadachieapébpf each of
) f r matert olve s& ol e

the sub-uni kg apdrheRGe: Ak gﬁaﬁ,\ﬂi{?{%ﬁﬁ 2R £6hQc@agRel gam may be

determ ned by the hafture an uantity of the material to _be contained
t herei n and SEHECTNER S a5 dlicabore BERTGcd EndiedR pohtsrht ip destroee i 9P ént s.

For exanpl e agiddatisiegge formintended for oral adm nistration may be of a shape
and size simla o that. knQwn | i.nt en f ral
adm ni strati on. ?8} %%DPZ%IS“%%a Oglre 'r%elgcgi%%?%%%lﬁlcér %%gﬂ%‘gg"é?é“ Sc')urljc presentation
as an oral dosagEmémdesasedpirabt ¢gsWhecraparipnemay bg cBedtiyelanwewdsid t abl e for
or g} t admi ni %&@E 'aﬁ@theaiglﬁjar%%rsﬁstﬁiﬁec%, t@l_@la?%ﬂ srafRd kQEasal ’lro hoHReR t@i{s f&utc h dr ug
subst ance. e drug substance(s) contained, in any capsu onpar nt may be
present in eéml%l?g? Evelit:. efCBF“rPé’“él.e’&.maé’s eaim?fj&\/ﬁgé’P% Hﬁfﬂ’@g,wﬁ‘gﬁ‘iﬁﬁﬁﬁe

m cr ocapsul espsulpslompaytiept torreRaseliisgaigkoptenyindbe stbinath drhppegpasiudfe¢heconpar t ment
wal | materiaf_ i i.Clent i . I qui tter
three for rrs%gfhtgvei%%ic’éﬁ? ?&olw(teh@%{c&o%épsgﬁl%&% ,%s& %Héé. ngflg? E%B&gg%ﬁ %{nacFielg may be
i ntroduced isAeesdcREPEERpRrtselmay beynade shaaictalvsih Brabevrdrsaidbed ehgEe used
convent i onalgoWnicds, whidd leR@sChBS dhgSCon@HCIhIRAR e §adsting eRbitennemt di e filling.
The sub-units ma)bgiff.ert. frﬁg ﬁach ﬁth(tar in.their dru con{‘eg?r;c:1 {eege se 30
character i stics, DHRMIRHgn el peaban wiimn B eaiio Tyl st 2LRaRD e one
or nor e 20sola stbsmbrelpases itadugonbstanps ubreert amydetanints! hydyr bempldbtant i al |y

I mredi at € 1 §l,6258f the SulPunif SlaR2S1, 8% 4 A" sug—rui'lﬁ i gﬂgﬁeé#%%ﬁﬁﬁé ally

i mredi at el y upon 1 ngestjon qor. on Treaching the sto . This may for exanple
be achi eved ByPAERAE vl pafsrigh pF indhe ¢t gy engrcoppartme e is sleped hient  wal |
gi ssol vi ng, @Hsﬁignbﬁgfeafa}ulia@opﬂhe@éo_ta@cew}@@iabeme&i@plert@@@ag@lfdiﬁexreﬁﬂ, Ie.@.se the

rug content_ ,substant i [ i at : nerally, | iate-.rel ease
Subunit's. arerirl PRl G Berigrespoh e The

25  otherwise differ in their dissolution or disintegration characteristics so as to endow

different compartments with different drug release characteristics. Similarly for
example the polymer matrix material of different, e.g. adjacent, solid sub-units may be
made of polymers which are different or which otherwise differ in their dissolution or
disintegration characteristics so as to endow different solid sub-units with different

30  drug release characteristics.

For example the matrix, wall or closure material may be a polymer which
dissolves or disperses at stomach pH to release the drug substance in the stomach.
Alternatively the wall material of different compartments may differ so that different
compartments have different release characteristics,

35 For example a solid sub-unit or a capsule compartment may have respectively a
matrix or a wall or a closure comprising an enteric polymer which dissolves or
disperses at the pH of the small or large intestine to release the drug substance in the
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-11 WO 2005/ 089726 PCT(US2005/008147 For exanple one or nore solid
sub-units and/ or capsul e conpartnents may be sustained-rel ease sub-units.
Preferably these are solid sub-units, as a bulk matrix of polymer is likely
to dissolve or disperse nore slowy to release its drug content that a thin

‘wal | ed cap@id @os/dBeker exanpl e one or nore solid sub-uni per/agmbHdesaapsul e
conpartnents nay be puI sed-rel ease sub-units for exarrpl e reI easing their

drug content .a i edet er ned Qi.n atl en 'S
gastro-i nt ef¥f 5157 i@?&’&ﬁﬁm& E@h‘%g &B‘Ef’ t‘;‘? 8’fW1Hnyrrer
mat eri al s whiferhnatite $0 %,200t8Mi sper se onI y at defined pH environnents, such

as the above mnkﬁ@iﬁ%ﬂalﬁu&rﬁeamaﬁwaly BRl wmaenﬁ%ay FEARE kiR tv&n 10 aci d

| abi | e. For exa e |nti] aove scrib capsul
conpar t nent ¢ pighicke; ﬁBWPala‘BEII% SWB?WPW‘@X&‘%‘I@“@@WWH nent
may be eEfemallatEéqmpammfmmsate reI ease and the ot her may be sust ai ned,

del ayed or pul Segd&% oflfor aﬁ%p%ﬁ@él?ﬁl% c%ﬁ!p%p&@ﬁt wa?%%nﬁe clo¥iE PR AL

conpartment nma capsul e
conpar t nent ateas ‘PI‘EHO@%{S efW?M$Whlé1®nW€ﬂﬂ§nﬂaHYﬂﬁ@1§Q YWaohy Gerebppeleropast of t he

di gest 't ve t mqﬁ%e ?fr}ﬂlsét%djok SA@@ bf fefatd afg?@&glg sEsRBHE ot Gt F&%xfa@,gletrgqch |
conpartnen an e secon coO men | (0] materi al s
SO L o b kS AR e ER S P, nal pelest o b s BT B iRy aont ent
onl y i n1thecompashdén slallen dier doswen thesbbsles biimmdtlowed aod/ot trevetedmathos filmocat i on

wthin the Q%ﬁfg&% %E&%i &Q@%wgoﬁ@egtabgﬁﬁe%&ﬁmeagoﬁt EHHe H{gteétwre%}a fcﬁs i ts drug

substance co Ieve exanp ure o e sub-unit
material, eS¥pmpe %F@tan%mimﬁmaﬁ?ﬁ iBer g¥amiie puch pomtcaficakaess @spar t ment

wal | mat erl abmp@sre thlmnémpmsaﬁa c@lﬁsuﬁiboﬂﬁﬁnﬁﬁﬁp\aﬂt foeiéd Mimgphhe motdimsed by a

cl osure, eatlor}laitur ec}g{hec Suecosur A erﬂlnal For exanple the wall of
dlfferent gpgr 8 a}b nlﬁ g‘e made of polynmers which are

di fferead or whi ¢he 25>-m1t$emw ltdmfalheor mltﬁ:mahmly hayesswigres ¢rarihagr

di si nt egr at Lol GBRAC ek &ithASn&REAReil Bru '?Eieéfye cHH:&Jt@r'Is%@& P&%R@rh%l@%mcﬁ Wi th
different drug rel ease char a&t eristic imlarly for exa e pol yner

matrix mat eFRePniGmE be proxided wathdntemal cavitips or %1@1“11%]5 ?Lfﬁeal‘j‘ﬁf‘ e  made of
pol yners whiagh. ﬁbﬁeﬂtﬁpﬂ@:ﬂcﬁlﬂtsubmnlmmh bothihe \mrﬁleafdmﬂé\ercyixmﬂetshdbmutsjlossoI ution

Or LTt QAL Ay hALAC! SLIALLES, A8 A BUORILLLALSND Solidysub- uni s

with different 3o dru ease arac errstics rix, wall
or closdpe hguidmieshia Wom@smrrémMrtemdﬁowd fdstsgwméga@mfdn@p@n@és at
stomach pH {opégledseit he drug substance in the stomach. Alternatively the

wall materi al of i fferent .conpartmnments djff.er. so t.hat ,different
“ghannaceurtlmalf a[ggept bq‘gagentsm?Xclu es, but is not Ilm?tcd to, drugs,

proteins, peptides, nucleic acids, nutritional agents, as described herein. This term
includes therapeutic active agents, bioactive agents, active agents, therapeutic agents,

25 therapeutic proteins, diagnostic agents, or drug(s) as defined herein, and follows the
guidelines from the European Union Guide to Good Manufacturing Practice. Such
substances are intended to furnish pharmacological activity or other direct effect in the
diagnosis, cure, mitigation, treatment, or prevention of a disease or to affect the
structure and function of the body. The substance may also include a diagnostic agent,

30 such as an imaging agent and/or a radioactive labeled compound. Their use may be in
a mammal, or may be in a human. The pharmacological activity may be prophylactic,
or for treatment of a disease state. The agents herein include both small molecule
therapeutics, as well as peptides and proteins. The pharmaceutical compositions
described herein may optionally comprise one or more pharmaceutically acceptable

35  active agent, bioactive agent, active agent, therapeutic agent, therapeutic protein,
diagnostic agent, or drug(s) or ingredients distributed within.
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compartments have different rel ease characteristics. 35 For exanple a solid

sub-unit or a capsule conpartnent nay have respectively a matrix or a wall

or a closure conprising an enteric polynmer which dissolves or disperses at

‘the pH of the small or large intestine to release the drug substance in the
-12 WO 200%6Q88684260CT/ US2005/ 008147 i ntestine. Suit abler/sdredsgpolyners have
been descri bed above, for exarrpl e, with reference to US 5,705, 189.

Additionally or alternatjv t he, pe,rl al differ, kness
bet ween conpar t‘%e grﬂ%‘r’ctﬁ‘é\%’er‘?‘ﬁl 6‘¥<¥gr‘3 2REN e fTUESRY 8& g cﬁr%?lﬁjﬂie%rmr e

sl ow y t hamttohamgablys wal | ed corrpart ments. Additi onal ly or alternatively
e conpart Tent Wil S0t ofla0R BB ALKE by AEEORA oL ! ®, Of veakness

whi ch preferenti I'SS etermne
and/ or raté&h W?C@P@as é’h@ﬁfqrﬁ@cavm@eg wﬂ%@éetébfn‘iféma offvsry Wk feekuch

poi nts of welakRe SslubeY¥ing OFRnzEesoNMIeS, defing thefhl dre Bl RSpasRAthis | aser-dril | ed
holes in the 10 conpartnent wall or the closure, these hol es being cl osed
and/ or covered"®Fth a filmof a pol ymer material that dissolves at a
pre-deterni ned phitableidmug fubstdnqpesin besdectedtfron evarigx afipievarasset & i ¢ pol ymer
material . TloaxatRhe, AGH ARl S, ol g@ﬁgq}ﬁﬁ%nma%msg%h@%ﬁm% parts in

a capsul e compartne ration 1 n which the
capsul e corfBRRERYHIMIE g2¢nsy, gauabiotics Wé“dﬁﬁiﬁeﬁ#ﬁﬂﬂ@ S)ﬁﬁvw&éﬁﬁ #Bnal Iy or

al t er nati vehjiddipvRastiradhegabelc aQehe rant;@ﬁlb@hﬁsl;l @ﬁﬂllﬁﬁﬁhm@@&hﬂlﬁﬁ)‘éﬁéﬂb&l& modi fy

th d | h t b- uni t b

brovi ded wiBR T EPRAT B fae B peRBin LR at PO st Bl oo face ar ea.
For exanpl émguitioguppuéssuns, nstithpmoibegents, eyikbigentsf agdlytowedstiviender s, donut s,
or toroidsgy r?%ﬁ?aﬁ‘@d%?cﬁeﬁ:{c%) Kag \‘i’gen&sobEﬁ%@r&@M@E&%lJckfn%tag&[tQ%‘iod@l‘ ssol ution

or ‘erosion i Ia and respondi tg.tend. toward first-order
rel ease of pa?%%m%h%ﬂmfaﬁ §5rélea§éaotf9i>éfr @eﬁts @qﬁﬁ%sm%f%% PPPEEERDL abl e
agent s"1si n((bxpéeﬁ)ralbyﬁnd Budtitidsh, Mide@dsticugents, L@&etmspﬂ@iaﬁinﬁ‘@gmpept i des, nucleic

aci ds, nut r| tio arnl?ilr18§ ggmsg des%ﬁic?%gxénq%o%glca a%?ié% B {Zg” Efﬂﬁélrg‘ge ut i ¢

t her apeut i alntlcptl ve oactive a
agents, 25 mwsekealpbmme, mmwmt@omdnetgmqmatbyra@eqatostonmran@bw@(@)hoa@esdef| ned

herein, and, r:gs@iFélQMﬁnst heti g@;‘éhﬂé‘dehﬁh%?s Eéxqmntnbﬁ‘es'%ch%ﬁ%”stérﬁﬂgnaﬁlhﬂj&gﬂ:0 Good

Manuf acturi'ng Practi_ce. substances .are in
phar macol ogiReHP. BETHIAME Frdanopeiesy Sbﬂ’i‘l?aél‘ff’t‘nl@ﬁ“’e%fhﬁ%g?gf’éus Bpgglﬁo‘é’h’é’mréur e,

m tigatipon,NKJ ﬁﬁlmg,,CSBP/RKﬁmhhmno@f arﬂqpﬁycﬁet@@eva‘sbdﬂdﬁor&ﬁlﬁcﬁﬁdnﬂhh@

structure and function ,of t subst a, ncl ude a
di agnosti ¢ ag enﬁp f‘erreﬁ' drug su stances¥nc]udeef\hose Ditertled For bed a%mmlstratlonan

intravenous administration. A description of these classes of drugs and a listing of

species within each class can be found in Martindale, The Extra Pharmacopoeia,
Twenty-ninth Edition, The Pharmaceutical Press, London, 1989, the disclosure of

25  which is hereby incorporated herein by reference in its entirety. The drug substances
are commercially available and/or can be prepared by techniques known in the art.

The polymeric blends can be preferably selected from known pharmaceutical
polymers. The physico-chemical characteristics of these polymers, as well as the
thickness of the ultimate injection molded component, will dictate the design of the

30  dosage form, such as rapid dissolve, imiediate release, delayed release, modified
release such as sustained release, controlled release, or pulsatile release. etc.

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

35  extrusion of the blends herein. '

For production of an early release capsule or component in a multidosage

capsule, (such as in a 2 hour window or less), the polymer Eudragit RL 100 (R6hm),
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30 such as an inmgi ng agent and/or a radioactive | abel ed conpound. Their use
may be in a manmal, or nmay be in a human. The pharnacol ogi cal activity may
be prophylactic, or for treatnment of a disease state. The agents herein

i nclude both small nolecule therapeutics, as well as peptides and proteins.
"The phar mf’\%‘i& dsfogdrgonposi tions described herein may oRid@HadslodsgoNPri se
one or nore pharmaceutically acceptable 35 active agent, bioactive agent,
active agent, therapeutic agent her apeut i.c ein, diagnostic _agent, or
drug(s) or mwg?f*ea?fwteé intp sPIPpYAIed cPPoRERt She&éS%aaéw Blisog herein), by

PCT. / USZOOSliﬂ&Bﬂﬂg witAshdisethities & motddieerdiar Ak svill dc béeviebyapeatperimeatallg noi et y"

or "drug" WK ve agent
i s defined eg’u% forﬁﬁﬁé{m& ‘§t {lmﬁp’%ﬁar mag dmﬁg{c’pﬁ%mﬁ of‘!;étyal cofb el%\glg gg nts

whi ch neet haa@ombe@@rshmto pred@cewralp!ﬁ,weqtmé@uq}ded&ogmoumtevhuéxﬂaa bee and
sparingly selisthl fesdubel LefhidRArRin (R Bol@ REARAKSE lortdi Warpdgl \be fei ON.

Sui t abl e dL%@ subst ances can be selected froma variety of kKnown cl asses of
drugs incl H but not limted to, anal gesics, anti-inflanmatory agents,
anthel mntics, Em&i{raantshymhlﬁmeh@%tasvarmw pticaitags, fahgiap Gdnrdy to 70%

peni ci 11 ' 5., R AR AR P AR AL R AL RN GAEN >

antiepileptics, stam i uscarini c
agents, ant 'Pm@lli}aépbmi‘ia%"/a@é‘f’& % Klaaeli Srl’é’d@b%ltfpbn(h@ g similar dissolution

i n””U”0§dlppﬁ1ﬁ§§€ﬂh§ursﬁiﬂtﬂo&}h§iﬁﬂ!a§e fcsﬂul@éﬁd élmﬁﬁkedq%mrm ﬂﬁﬂéﬁ ol ytic
sedati ves (hypn;Btl cs and neur oI astri ”gﬁ?ts bet a- adr.enocept or

bl ocki ng agents, ‘E)F’E)%‘&eaf)?lﬁmﬁf’f b tlops inglyde KIS agent s,
corticoster hjrddephlh@ebghplsmmpP;&&samy,sthéLEyc(repmbmmlﬁmtSS aedwiiiole dbeg b s) |

di agnosti ¢ AURALBe SIS LEberARDVY B ALGS, oAb PAL RRONVCARERTS)

haenbst atics, i nmu ré u

rel axant s, }E)‘M@Wﬁﬁaéﬁ)% Wﬁc\glth palest W}qﬁﬁioéi t@amatvmﬂ *GhdA gt dishonat es,
pr ?st a?%@ndsmxabre%@h@pm {aﬂﬁ%!&t doshéiciaBfn RN O$ gl(a'd%ﬂa)ﬂﬁblégulﬁﬁ\@é@%tds) |
anti-a erg s [ an npr exi cs, hyr oi
agent s, OF ?/X?‘ﬁﬁ 8% RYE@ ?E%Cg “?8}?3%1 e &éﬁ%’% ?ﬁ%‘}‘ B{I?%Q

anti psyc hot foe mstanas,csﬂmhldtremm theabikerid hiydres. the 8redf mtrtbsﬂhydimigmsmb stag e es

ol ude ¢ hoge Lt endetd OF o8 Ae AR Al SLEAL! AN jod i BRERSing of

adm ni strat asses
speci es wit ¥ ﬁhdh@rtd r@leagesofc,thﬁ cq;@pﬁnémﬁ dherein Wtrﬁ%&alﬁéipenm@ﬁmth éfilucel@

Phar macopoeHac at W&%\Is)be?deﬁfa@eﬁﬂh&é Ben fﬂ?ﬁﬁllé?ém{n@*%@s%ﬂ fof ?de vra’hﬁﬁ:% m London,
1989, the di.scl osur e L}; \/\@g is herege{ cor or g ni]wgiy ref erence
inits entifigQ IGPr{émBSr PreypEpRoatanigg a0 1 R\ @\j‘aﬁe BY% 8nd/ or can
be prepar edhdw sﬁrﬁﬁdﬂfﬂxﬂ;ﬂhﬁmhmﬁm in the art.

Inclusion of a lubricant, such as stearyl alcohol enhances flow. It is also found

g of

that higher proportions of stearyl alcohol increase the flowability so as to enable
25  molding of thinner walls. The formulation may optionally include surfactants, and
disintegrating agents.

EXAMPLES
The invention will now be described by reference to the following examples,
30 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.

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



The pol ymeric bl'ends can be preferably selected fromknown pharnmaceuti cal

pol ynmers: The physico-chem cal characteristics of these polyners, as well as
the thickness of the ultimate injection nolded conponent, will dictate the
design of the 30 dosage form such as rapid dissolve, inmediate rel ease,
“del ayed relypagioss®éli fied rel ease such as sustai ned rel gaggs2060819! | ed

rel ease, or pulsatile release. etc. The polyner blends are nmade b

wel | - known net hods_for produ0|n% hot nelt _extrusions in which the sel ected
i ngr edi ent $aRFUIS pRGEAnPRARSiate FUDBRIH opfliRoR PhamageutiGa) compoREers e shosm t abl e
wel | known agddépiBstbelsy.r eadi |y avail abl e for producing a hot nelt 35
extrusion of the blends herein. For production of an early release capsule
or conponent—A-a—mH-H-desage—eapsuter—{stch—as—n—a-—2hedr—w-rdew or

| ess), the pdieymembeudr™etetiaRL 100LRohn1 -14 WO 2005/ 08972%B w/w
PCT/USZOO5/OQ8147 ”ay4£Sqﬁéﬁ&H9ﬁ§mkﬁﬁﬁc@q@phﬂmWEkhﬁgn%ﬁﬁﬁﬁfeﬂioShE" (such

as those i ndicated—ere et MNg— W trn—thne—exXciPrentsSTas ed

herein. As v}n}ll be_seenH i’gmltimﬁ%&qnubéhﬂémcelﬁﬁﬂtl on. formul b?®8n With a
lubricant, dand hydroxyprepxkaglddpl@sg or a coblend of HPC haggnow been

shown to praducte—astabre; 1 Qgeurmr motded-conpoment—whichamm bel s
reliably ref teary baicalplsmiledt he ol d with reduced, | 89nol war page
of the sheljl. Experi t§ With Klucel HPC at various percenfages, | rangi ng

from 30 to 70% have beem fornulated and tested for the variance in

di ssolution tinmes. Fornul ations containing approx. 26%to 63 % Kl ucel's
have been foundUsﬁg%\d&alﬂéhiéﬁﬁﬂimgéthﬁri on lo tinmes (<2hours) in both
sinmul ated gastric fluid a To ensure a

consi stent release, the p arnagﬁﬁf?§§Fm?orHUI&%(g%gml§§ ude vari ous
hydrophi | i ¢ exci pi ents. Phafet.dlabipse mheotwittophi | i ¢ exci pient is one which
does not nelt at the ethté&%h@'Stéa%%%oﬁBIUﬁﬁlle@ g. the lactose, inorganic
salts, HPC, HPMC, _suc armacoat, 603 (an HPMC with a gl ass transition
tenperature 175@3ﬂﬁm§' 8@68“aﬂﬁé§§’F%1§%bllable solids are avail able
comrer cical 'y in Sat \ﬁpwilﬁﬂableﬁ:ogxfoﬁdﬂﬁg N%ﬁ SFRvelsat Ingett Mﬂiu@&thth b&h aguedtpl es 95K,

or 80K grades Al el

Mhstance, st i b FRECERar e M Mol edo B g nd HRRepRe Rar at on
rate may bethe sdllestadrmold irethe ijecticn moldingorpdirsi dixawipld proesssingipareticteence, a

| onger di sspl W i,npwt.i e of the shell and release of the conponents therein
may result. Experinents with Klucel (r) 20 HPC at various percentages, have
been formnmul ated and tested for the variance in dissolution tines.

For mul atsi ons corfxauddrng 40 to 70 % Kl ucel (r) have been found to have
simlar dissolu%;on tlgPS.

crew spe 150 rpm (range 100 — 500 rpm)
Temperature of zone 1 (feed zone) 50°C (range 30 - 75°C)
Temperature of zone 2 95°C (range 85 - 130°C)
Temperature of zone 3 100°C (range 90 - 135°C)

20 Temperature of zone 4 110°C (range 95 - 140°C)
Temperature of zone 5 115°C (range 100 - 145°C)
Temperature of strand die 120°C (range 105 - 150°C)
Pellet feeder 0.25 kg/hour (0.2 - 1.8 kg/hour)
Powder feeder 0.75 kg/hour (0.2 - 1.8 kg/hour)

25  Strand cooling equipment:  Appropriate for extrusion rate used

Pelletiser: Appropriate for extrusion rate used
Injection molder: Appropriate injection/cooling times, temperature and

injection pressure, dependent on machine type and pellet formulation.

30 Pre-heat the extruder to the appropriate temperature. Load the pellet feeder

-16-



I ncl usi on of a Tubricant, such as stearyl alcohol enhances flow. It is also
found that higher proportions of stearyl alcohol increase the flowability
so as to enable 25 nolding of thinner walls. The formulation may optionally
i nclude surfactants, and disintegrating agents. EXAMPLES The invention

“wll now lg;eog@g/ggg-,ged by reference to the follow ng exaRl®Rsgnseaqshi ch are
nmerely illustrative and are not to be construed as a limtation of the scope

of the present invention. Al tenperatures are g“uen i n degrees centi grade;

al | sol ventgthdheAmmoagias methparylaip Ferohumer(fiudigis &4.160 hand ihe Bowdrtifesdeted

Eﬁarrpl e 1t %m:‘«lﬁ@ufaxﬂptsm@ﬂ@fexwaéﬂsemqa@ﬂﬁg m{atathaia@t@ﬂttm@mo i@&%@eﬁle forms with
phar maceut i,ca p ric.conpasitions as scri bed herein.
Banpi e 1 JrresofuEOirReT Srebd Rt L b SR AR, B s TS 85T il

mul t i conporiergeliets f&ma® 20051089726 PCT/ US2005/ 008147 capsul es and
appropriate sub ﬁﬂﬁ g e AR, own and
descri bgd bel owi’lﬂ)lu{@r]%I rr%) Ihzg)"Iﬁllgltkerl al /Oﬁhte &?mg%ﬁﬁign?%%hﬁgﬁtﬁg

copol yner (OEOREF BiH GFI?EHG@aQ@“@I@mW@FIWHOBmW“‘@@FI ul ose (Kl ucel GF) 50.0
3. Lactose nonohydrate 13.0 4. Stear al cohol, mlled 12.0 Total 100.0 s
Using a sw tabl en mx to 0X 0 | ul ose

(K ugel t Bl ehl Sk %%Bﬁvﬁws% I N X SO
forma honﬂmaammsomuvmmiwnbvaﬂ@tﬁammmas sushoatpl telow- rot ating twin screw
hot neliwv extruder with both a pellet feeder and a powder feeder together

Wi th strand COOW@%SQH%B@Q%I&@%& %H&O'afee&reldgd bgeﬁfé?w&ﬁ'a%k&%ﬂ“' din

the injection nold cessl ng ters

fol l ows: 1%s E*S@Floﬂ‘éiéﬁescsb?féwrglﬁeb@n%@CQWSFW@PIEWEEMIWﬁfF Wenper at ure
of zone 1 (HypRtheROReHPME -(MraneecodPe03, Rhfaetsu Chemical Company, and 12%

Stearyl alcohol using a maxinmum weld strength. Unless otherwise indicated a standard
15  weld for RL100 shells is -2.50mm, 100% amplitude.
With regards to the shell thickness, if no reference to the wall thickness is given,
the shell is of 0.5mm thickness.
The welded capsules, where applicable were tested using either a USP2 or a
USP3 dissolution apparatus.

20
Example 2
Formulation Sow/w
25  Eudragit RL100 25.00
Klucel GE 50.00
Lactose 13.00
Stearyl alcohol 12.00
30 Process Conditions

Extrusion/Injection moulding: Extrusion - 1 kg/hr die temp. 120 °C, 150 rpm
screw, torque 46%, die pressure 5 bar ; Injection Moulding— partially filled 2/4 0.5 mm
wall section shells, complete mouldings from other pins; 185 C probe temp.
Additional Shell Observations: many cracked or incompletely moulded shells, and a
35  polymer knit line was present on all shells. There was also a high degree of breakage
on welding.
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Tenperature of zone 2 95C (range 85 - 130C) Tenperature of zone 3 100C
(range 90 - 135C) 20 Tenperature of zone 4 110C (range 95 - 1400
Tenperature of zone 5 115C (range 100 - 145C) Tenperature of strand die
120C (range 105 - 150C) Pellet feeder 0.25 kg/hour (0.2 - 1.8 kg/hour)
Powder feegerofkogdrakg/ hour (0.2 - 1.8 kg/hour) 25 Strangere§ebdd@sRgUi pment :
Appropriate for extrusion rate used Pelletiser: Appropriate for extrusion
rate used | njection nolder; Apprqpriate_injection/cooling. times, tenperature
and injection E}I%WETE‘%I%E‘MEPOﬁ et GBS shells semtawingan aclysrul at i on.
30 Pr e- heatingrbdierexivelde® st -G 0, f0tonm Aberpneinei ASGE. usigeldist biakgel | et

feeder -16 089726 S ( it L i thacryl ate
copol yrer (%%Pé&?% e%fﬁ(ﬁrgéi%ﬁ\?ﬁg‘%%%@%ég reoec%t rrb{% %ﬁtﬁﬁé%%ﬁtﬁgﬁgé Start the
extruder sCRRENSE @néﬂiﬁﬂgnmﬁwsfﬁéﬁawgﬁtteﬂ% two feeders. Process the
extruded strand along the cooling equipnent into the pelletiser and collect
the pellet forired. 5 I nput appropriate machi ne settings and pre-heat the

i nj ection 3g@te 3 Load the hopper with the pellets and nold the

mul ti-conmponents units. Additional exanples or enbodi nents of this exanple
have been Fe@akecs using the samwpsyocess steps but with variant

formul ati ons as shown below. 10 The resulting shells fromthese exanples are
vel ded fpgetheisitmitinoa | i nker unitsspopas previously described herein, having
a conposi tigp.4¢@pri sing Eudragit glgpF, 10% hypronel | ose (HPMO) -

Phar macoat 803, Shi n-etsu Chemi cal s(pypany, and 12% Stearyl al cohol using a
maxi num wel easrélra?%%ég' Unl ess ot hefzvnose i ndi cated a standard 15 weld for

I's -2.

RL100 shel I's nm 100% anplitude. Wth regards to the shell
t hi ckness, if no reference to the wall thickness is given, the shell is of
0. 5mm t16 ckness Prddess Gendigahscapsul es, where applicable were tested using

09/;\; cver a USP2 org @i edlon$Rouidih@ E-2RRRA U ke/ROAEXGAPR! 18 02T o0 shAt | ON
screw, torque 53%, die pressure 2 bar; Injection Moulding — crack in 1/4 of the 0.5 mm
wall section shells, complete mouldings from other pins, 175 C probe temp.
Dissolution Testing using USP 2, 0.5mm capsule shells containing an active
20  ingredient, welded at —2.50mm; a 100% run at 75rpm in pH 1.2SGF using Disc sinkers
demonstrated a release profile which was very reproducible and had a detachment

ranging from 38-50 minutes for 6 samples tested.

Example 4
25
Formulation Yew/w
Eudragit RL100 25.00
Klucel EF 63.00
30 Stearyl alcohol 12.00

Process Conditions
Extrusion/Injection moulding: Extrusion ~ 1.2 kg/hr die temp. 110 °C, 200 rpm
screw, torque 35%, die pressure 1 bar; Injection Moulding — satisfactory 0.5 mm wall

35  section shells, Small knit line on some 0.3 mm shells, 180 C probe temp.
Additional Shell observations: Good mouldings, very little cracking.

Dissolution Testing using USP 2, 0.5mm capsules, welded at —2.50mm; a 100%
run at 50 rpm in pH 1.25GF using Disc sinkers demonstrated a variable release times
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25 Eudragit RL100 25.00 Klucel GF 50.00 Lactose 13.00 Stearyl alcohol
12.00 30 Process Conditions Extrusion/lInjection noulding: Extrusion - 1
kg/ hr die tenp. 120 C, 150 rpm screw, torque 46% die pressure 5 bar
Injection Mulding- partially filled 2/4 0.5 nm wall section shells,
conpl et e nwoldisrgsr2é r om ot her pins; 185 C probe tenp. Astchtsonabsishel |
(bservati ons: many cracked or inconpletely noulded shells, and a 35 polyner
knit |ine gﬁ%%r nt on all shells. There was al so a hi gh degree of

br eakage g mipgies-wo 2005/ 089726 PCT/ US2005/ 008147 Di ssol uti on
Testing using UBPa:Qalteﬁlﬁmmhqnhmbm sdivgd the medddda0. Ay shellsefedm ves | ngr edi ent

wel ded at gﬁﬁgg:}ﬁlﬂl 30%@»45 el V%élﬁ{}@%ﬁ%}%@filA%Sﬁ'o&glu@%bﬁc%&elsﬁr ors

denonstrate ease irl reprodaduc

det achment usedsRftRyying ﬂmcsaﬁwmﬂl signdasd ?@pecbng&@ba é§/o fidmtceet. byswgglarrpl e 3
For mul ati ogaf/ 1N |o Eudragit RL 100 35.00 Klucel EF 40.00 Lactose 13.00

Stearyl al cohol 2 i.S,,Process, Con Ext.rusi onl | njection noul di ng:
Ext rusi on - é f‘Pﬁtedd?hgn? aﬁ’ﬁm% E?S{eééﬁr{?lﬁ elgase gyl b‘lfﬁ@élpg@% di e
pressure 2Uﬁ’r3 d1sisn§uaomapparawml ding - crack in 1/4 of the 0.5 mMm wall
section shells, conplete nouldings fromother pins, 175 C probe tenp.

Di ssolution Testing using USP 2, 0.5nm capsul e shells containing an active
20 i ngredi di¥emplgel ded at -2.50mm a 100%run at 75rpmin pH 1. 2SGF using

Di sc simpkers denonstrated a rel ease profile which was very reproducible and
had a det aghBRktiod angi ng from 38<hOsm nutes for 6 sanples tested. Exanple 4
25 Formul atton %W w

Eudragit RL100 25.00
( Klucel EF 31.50
' 15  Klucel JF 31.50
Stearyl alcohol 12.00

Process Conditions
Extrusion/Injection moulding: Extrusion - 1.2 kg/hr die temp. 115 °C, 200 rpm
20  screw; torque 41%, die pressure 4 bar; Injection Moulding — satisfactory 0.5 mm wall

section shells, 185 C probe temp.
Additional Shell Observations: Very good mouldings, shells are compietely
clear, no cracking on welding.
Dissolution Testing using USP 2, 0.5mm capsules, welded at —2.50mm; a 100%
25  runat 50 rpm in pH 1.2SGF using Disc sinkers demonstrated a very reproducible
detachment ranging between 36-40 minutes for 6 samples tested.

Example 6
30
Formulation Yowiw
Eudragit RL100 25.00
Klucel EF 50.00
35  Lactose 13.00
Stearyl alcohol 12.00

Process Conditions

Extrusion/Injection moulding: 0.5 mm shells film were made using the
40 conditions noted above, and coated with an Opadry clear sub coat then coated with an
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Eudragit RL100 25.00 Klucel EF 63.00 30 Stearyl alcohol 12.00 Process
Condi ti ons Extrusionllnjection noulding: Extrusion - 1.2 kg/hr die tenp. 110
C, 200 rpm screw, torque 35% die pressure 1 bar; Injection Mulding -
satisfactory 0.5 mmwall 35 section shells, Small knit [ine on sone 0.3 mMm

“shell's, 1800 %oengbss tenp. Additional Shell observati ongcT@seehsnusdi ngs,
very little cracking. Dissolution Testing using USP 2, 0.5mm capsul es,

wel ded at -2.50 usi D| SC Si nkers
denonst r at e%‘dé %l@b%so ’ﬂ{%fc cé?gtea]tlﬁer?g%m% “ﬁ%\% 2@8‘59”% éﬁ%%%foS 1008147
from 58 t o ah@Ghevilnudoatsweikht gam whs dvided mvcem@rmmdpmﬁ)llowslmg It¥ewrml ded 0.5
mm shel 1S THOELNRS > BYARefrer cbirl a0k o«s@@(]&@ﬂ@ﬁg%a tFudragit L30D-55. An

Aeromatic Aerocoater was use e coatin with standard
procedures, at Qlﬁo%tlpplTﬁfﬁt%éﬁ%ng) mBaIg%ﬂ%Sheﬂh@” -4 seherats have not
been test eotAf) ahd ta. haty exft@ic&:@&ﬁﬂ}) cofthintigian agtinéSRarddient, Wadedctt S8 G ; QN

appar at us. E 25 00 Kl ucel EF
31.50 is Kl Uucéf 5%”@61 m ar y‘T% df"mgrﬁ/t%tei? %‘gase%f‘r%g ‘i‘h %9)‘6’8? ¥ dns
Ext r usi on/ |mpredudite ancbidddi degpchBentrasgiagnrom #025 kgfitutesdior6 sanples &16d.C, 200 r pm

20 screw, torque 41% die pressure 4 bar; Injection Mulding - satisfactory
0.5 mmwal |l section she]ls, 5 C praobe tenp. Additional Shell

Obser vat i ons: VeIPfi‘n@]&SBa%GP@P igrent, dhed) yram shells efibiserample wyreflm no cracki ng
on wel diong. co@ieﬁ&ﬁihwhiamd@aséar@@amt ITQ’IGU;SEHI‘% wis Bore willpanhetomatel ded

at - 2. 5onun; 100% run 0 |
denonstr at e%g‘rgco\? eerr %be S Suzilésb i d‘&qued "HBW e gfcm%: %‘aolg]tmweean @hﬁg l?n nut es
for 6 sanplasdolless éd= 3. S%W/w sub coat B =7.0% w/w sub coat
Using USP3 Dissolution testing conditions, the 7% Methocel coated shells of
group B, ultrasonically welded at -2.60mm, 100% amplitude, produced very

{

15  reproducible rejease profiles between 45-55 minutes for 6 samples tested.

In another alternative embodiment, the 0.5 mm shells of this example were film
coated with Opadry clear sub coat & then over coated with a Eudragit L.30D-55 enteric
coat. An Aeromatic Aerocoater was used, and the capsules were divided into two

20  groups with a film coat weight gain as follows: A = 2.5%w/w sub coat; B = 7.5% w/w
enteric coat; and C = 10.0 %w/w enteric coat

Using USP3 dissolution testing conditions, a 2.5% subcoat and a 10% L30D55
enteric coat, 6 sample shells ultrasonically welded at -2.50mm, 100% amplitude at
10dpm were tested. Their release profile was considered good with a reproducible

25  release (1 outlier) between 80-125 minutes, '

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

30  coat; C=21.3% w/w enteric coat.

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

35

In another alternative embodiment, 0.3mm shells produced using this

formulation were film coated with an Opadry clear sub coat then over coated with a

~20-



Example 6 30 Formulation %vw Eudragit RL100 25.00 Klucel EF 50.00 35
‘Lactose 13.00 Stearyl alcohol 12.00 Process Conditions Extrusion/lnjection
nmoul ding: 0.5 mmshells filmwere nmade using the 40 conditions noted above,
‘and coated with an Opadry clear sub coat then coated with an -19 WO

2005/ 0897 2% 0R6ik/0e52005/ 008147 Eudragit L30D-55 ent eri cprcons2oosiiescoat i ng
was done with an Aeronmatic Aerocoater and the film coat wei ght gain was

di vi ded int WO u s.fol , =.1.50vw.sub coat; ,B = 2. 5% wW w
enteric coaﬁ%dtr%tog%%fgé?’%%ﬁl Wat%é?tizé\hﬁso%weeﬁagglﬁaﬁ?p@n Afééffoﬁﬁ%ﬁsi ng USP 3,
0. 5mm caps uheostater ves widdharal the Sde sedb wetght g8n (A} asfiotlosvs2A 5% Bawéy fub coat ( B)
cont ai ni ng Qpy- agki 4ot QAL eflBOLoatWel ded at -2.60mm a 100%run at | Gdpmin
pH 1. 2SGF dendnstrated a_rel ease profile which was ver repr duci bl e and
had a det achmentDisahgiong estingisie B 3 fmnp carsyle seells ad-e¥¥&® | n an

al t er natg vecoatipQdindans 3% heerlk @an(B)hehthisingfantabii® iexa Mg, wedet &4l m 1o

coated wt Opa cl ear. ~sub.coat,. at i e Wt Aeromati c
Aer ocoat er hz%mt %26%6%%334839@%8%1&%S§e%§1 |%§]ES§1 p?&o oﬁ%@“%%%ﬁ%ﬁ?ﬁ m coat
wei ght gai nSIFghrs)denmrstrated relegseggaging Satn &eld0;miButes fo0dsaninlesstatiedoat . Usi ng
USP3 Di ssolution testing conditions, the 7% Met hocel coated shells of group
B, ultrasonically welded at -2.60mm 100% anplitude, produced very 15
reproduci bl e rel ease profiles between 45-55 nminutes for 6 sanples tested. In
anot heri@l tBtangild ve enbodi ment, the 0.5 nlni shells of this exanple were
film coated with Opadry clear sub coat & then over coated with a Eudragit

L30D- 55 entﬁri %aﬁ%oat. An Aer omat i ; ,ﬁ‘grocoater was used, and the capsul es
wer e di vi deﬁﬁ%o—%m—?ﬁ—grom—wii% filmcoat weight gain as follows: A =
2. 5%V w sub_copat.; = 7.5%ww enteric coat; and C = 10.0 %V w enteric coat
Usi'ng USP3 E’i“g 1% testi ng conéf@nons, a 2.5% subcoat and a 10% L30D55
enteri cttoat ) anpl e shells ultr ically welded at -2.50mm 100%

anpl i t ude aﬁ%@’tﬁﬁ?’ﬂ%re tested. THed rel ease profile was consi dered good
with a reprbdmdtpdwxides rel ease (128Utlier) between 80-125 ninutes.

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

section shells; 180 C probe temp.
Dissolution Testing using USP 3, 0.5mm capsule shells containing an active
ingredient, welded at —2.40mm; at 100% run at 10dpm in pH 1.2S8GF demonstrated a
25  release profile which was variable and had a detachment ranging from 34-95 minutes
for 6 samples tested.

Example 8
30
Formulation Yow/w
Budragit RL100 24.00
Klucel EF 50.00
35 Stearyl alcohol 12.00
Succinic acid 13.00

Process Conditions:
Extrusion/Injection moulding: Extrusion 1.00 kg/hr die temp. 110 °C, 200 rpm
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I n another alternative enbodinent the 0.5 mmshells of this exanple film
were coated with an Opadry clear sub coat using an Aeromati c Aerocoater.
The resulting filmcoat weight gain was as follows: A =1.7% w sub coat; B
= 15.3% w w enteric 30 coat; C = 21.3% w w enteric coat, Dissolution
Testing uswngodd®okb73¢ 0. 5mm capsul e shells with a 1. 7% spdor/coadseogid) and a
15.3% enteric coat (B) containing an active ingredient, welded at -2.60m a

100% run at | Odpmin pH |.2SG-. denonstrated, a rel ease. profi whi.ch was
very repr 55&34@?%6 Ahg: ﬁﬁ@rﬁsﬂﬁﬁg’@h%ﬂ?ﬁr@iﬁﬁ ﬁté”%r gﬂﬂlei -%@‘ldﬁ?gﬂjbgs for 6
sanpl es t estefpersi@ntistickinginchavitias. t & P 3abmskeibwhohit miampted. 3nm shel | s produced
using this formulation were filmcoated with an Opadry clear sub coat then
over coated with a -20 WD 2005/089726 PCT/US2005/008147 Eudragit L30D- 55
enteric coat (about 24 hrs between applications). An Aeromatic Aerocoater
was used, @xdmbfee® filmcoat weight gain was as follows A = 2.5%W w sub

coat; B = 13.3% wW w enteric coat. D ssolution Testing using USP3, 0.3mm

capsul e sh%l |s wi.th a 2.5% w w sul F coat (A) and a 13.3%enteric coat (B)
cont ai ni ngﬁ@%ﬁgﬂ'—aﬁﬁt—,——@—%d at - 2.50mm a 100%run at | Odpmin
pH 1. 2SGF ERosgiRLI08145 5 SIF (0.%88Ps) then pH6. 8 SIF (2hrs) denonstrat ed

rel ease raﬁﬁP?f‘éEFrom 85- 130 ni nut €8-%or 6 sanpl es tested. 10 Exanple 7

For mul &t orl-29#k% Eudragit RL100 28.080 15 Kl ucel EF 61.00 Stearyl al cohol
12.00 Tit antganyhattiobsli de 2. 00 Prodé$8 Conditions: 20 Extrusion/lnjection
moul di ng: BR% usion - 1.00 kg/hr di® tenp. 105 C, 200 rpm screw torque 41%

die pressure 1 bar; Injection Mulding - satisfactory 0.5 mmwall section
shells; 180 C probe tenp. . Dissolution Testing using USP 3, 0.5mm capsul e
shel I s cont ai ni 5: i ngredient, welded at -2.40mm at 100% run at |

Qdpm i nispH 1. 2S@Exudgonngédidhetbuiding Bxiredieas €. 7Breftirlde: tefipc h1ovas, 20ar i abl e and
had a det aghuent.. 300k NGf TAIM,34.05 M1 8%0n {Rl1a5hsS AR BR §B 138, Exampl e 8
shells at 150 C probe.
Shells of this example have not been tested for their release profile in a USP2 or
USP3 dissolution apparatus.

20
Example 10
Formulation Yow/w
25  Eudragit RL100 21.60
Eudragit RS100 2.40
Klucel EF 32.00
Kiucel JF 32.00
Steary! alcohol 12.00
30
Process Conditions:
Extrusion/Injection moulding: Extrusion - 1.5 kg/hr; die temperature 120 °C,
150 rpm screw; torque 38%.; Injection Moulding — satisfactory 0.5 mm shells at 180 °C
probe; occasional sticking in mould.
35 Dissolution Testing using USP 2, 0.5mm capsule shells containing an active

ingredient, welded at —2.50mm; at 100% run at 75rpm in pH 1.2SGF using Disc sinkers
demonstrated a release profile which was very reproducible and had a detachment
ranging from 34-48 minutes for 6 samples tested.
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30 Fornulation %W w Eudragit RL100 24.00 Kl ucel EF 50.00 35 Stearyl
12.00 Succinic acid 13.00 Process Conditions:
noul di ng: Extrusion 1.00 kg/hr die tenp. 110 C, 200 rpm

al cohol

Extrusion/ I njection
-21 WD 2005/ 089726

PCTI US2005/ 008147 screw torque 46% die pressure 1 bar, snooth'glassy'
| mvecbosmeebul ding - 0.5 nmm persistent stickimgriseoesmesiutes. A 0.3

strand.
mm shel

Moul di ng - KEatukfiact ory 0.5 mm _shebdwwat 150 C probe.

was not attenpted. 5 Exanp
24.00 Klu
Process Co

le 9 Formulation %W w Eudragit RL100

| EE Ep 00 1o Lactose 13.00 Stearyl alcohol 12.00 SDS 1.00
FRHEL s Extrusion/Injection moul ding: Extrusion - 0.73 kg/hr
die tenp. 110 C, 200 rpmscrew torque, 41% die pressure 2 bar; Injection

exanpl e have not been tested for their release profile in a USP2 or
di ssol utsi orEapgarRtL®. 20 Exanple 1@4Fornul ation %W w 25 Eudragit RL100
21.60 Eudragirigifs080 2.40 Klucel 2E6032. 00 Klucel JF 32.00 Stearyl

12. PfceldF Process Condi tiong; g

al cohol

10

i3

20

25

30

35

Klucel JF 32.00
Stearyl alcohol 12.00

Process Conditions:

Extrusion/Injection mouiding: Extrusion - 1.5 kg/hr; die termperature of about
120 °C, 153 rpm screw; torque 35%.; Injection Moulding — satisfactory 0.5 mm shells
at 180 °C probe; Occasional sticking in mould.

Dissolution Testing using USP 2, 0.5mm capsule shells containing an active
ingredient, welded at -2.50mm; a 100% run at 75 rpm in pH 1.2SGF using Disc sinkers
demonstrated a release profile which was fairly reproducible and had a detachment
ranging from 46-50 minutes for 4 samples and 84 and 94 minutes for 2 samples tested.

Dissolution Testing using USP3, 0.5mm capsule shells containing an active
ingredient, welded at —2.45mm; a 100% run at 10 dpm in pH 1.2SGF (1.5hrs) then
pH6.85IF (4.5hrs) demonstrated a release profile which was very reproducible and had
a detachment ranging from 55-80 minutes for 6 samples tested.

Example 12

Formulation Yow/w
Eudragit R1L100 10.00
Citric acid 20.00
Klucel EF 58.00
Steary! alcohol 12.00

Process Conditions:

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

All publications, including but not limited to patents and patent applications,
cited in this specification are herein incorporated by reference as if’ each individual
publication were specifically and individually indicated to be incorporated by reference
herein as though fully set forth.
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Extrusi on/ I'njrectionnoul di ng: Extrusion - 1.5 kg/hr; die tenperature 120 C,
150 rpm screw, torque 38% ; Injection Muwulding - satisfactory 0.5 nmshells
at 180 C probe; occasional sticking in nould. 35 Dissolution Testing using
UskP 2, 0. Smﬂ capsul e shells containing an active ingredient, welded at
-2.50mMm }@9,0/99%@ at 75rpmin pH 1.2SGF using Disc axcmmh@smm,m)nstrat ed
a rel ease profile which Was very reproduci ble and had a detachnent ranging
from34-48 mnutes for 6 sanples tested. -22 WD 2005/ 089726

PCT/ US2005/ 0081 4the sbqemesseriptipnfuly diseeses he spyeriosinsydingpreteret 0o 2. 40

Eudr agi t RS&HbdederiDihetsbfl Ofbdifibatizs @6d infreiealedh o Zhelnb&tigany! al cohol 12. 00

10 P Co t ; [l t Ext 1.5 kg/ hr;
dive t enper adtpReyh Bkt noY 88 il o0l Ot VBt als Phpuct Ton
Moul di ng - Ssthesdflaboraioy, ipisthetienesiibdt oae Skaﬂedmﬁle@rqzﬁ@bﬂ;wl@dmslrméingsti cking
in nmoul dy 1&391&%9' Wi ;ﬁme-li:ﬁ'éstehﬂgvélﬁl'oﬂ% 1%11@3& eﬁexﬁnmh&aé}’éfél e S8 IbRes

containing an active redi ent - 2. a 100% run at. 75 rpmin
pH 1. 2SGF ulTsig 215t de §'P gpgas IBEH?HHEFW&F‘&F“& nogf éa%fémanaf hesconsi dithsnas

fairly r eprpés@t ﬁlkzéhtﬁﬁdn hrydwaly. dEfieccsfitivditentst A 1higy ingertiba Mh 4ridlanéxalisis for 4

sanmpl es and 94..m nut ested. Dissolution Testing
usi ng USP3, P p rﬁﬁr@rlvgfﬁem gﬁsﬁl dgar%ér{sa?ﬁ?f?gogn active 20 ingredient, welded

at -2.45mm a 100%run at 10 dpmin pH 1.2SGF (1.5hrs) then pH6. 8SI F
(4.5hrs) denonstrated a rel ease profile which was very reproduci bl e and had
a detachnent ranging from55-80 mnutes for 6 sanples tested. Exanple 12 25
Formul ation %/ w Eudragit RL100 10.00 Gtric acid 20.00 Klucel EF 58.00
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30 Stearyl alcohol 12.00 Process Conditions: Extrusion: Extrusion - 1.0
kg/hr; with a die tenperature of about 110 C, a 200 rpmscrew, and torque
35% 35 Al publications, including but not limted to patents and patent
applications, cited in this specification are herein incorporated by
reference as if each individual publication were specifically and
individually indicated to be incorporated by reference herein as though
fully set Whittlh Claidd WD 2005) 089726 PCT/ U52005/ 008147 The above description
fully discloses the invention including preferred enbodi nents thereof.

Modi fications and i nprovenents of the enbodi nents specifically disclosed
herein ard.with nauShb hmbxgea sjielltw%l b dinkowbngcapselessbuni, composedfodint her

el aborati skl sing the

pr ecedi ng(}@ Hﬁéscg{r“?%a? éﬁ%l I zep‘?sﬁ?"“ JJ ﬂ‘gliannc\:/ogJla ion %?OA gn 1Pul | est

ext ent 5 THegthfcaylate lemw@{msﬂx (Eiék@lth}@r Aﬁmnﬁénfwﬁﬁlamé@e as merel y

I Tustratigyg, oﬂfh%rgl%@e% EdEM R%r@ien% f?leansa‘?&ﬁﬁnt Qf Bode 10 &S @RfPRodnvention in

any way. The enb nts of the invention in an excl usive property or
privi | ege W& @t spshone drseolytipn podifxmecsriping preszat lméptal amoyioheboyts: 1. A

Cﬁpsul e hfnowlgal aamahmﬁk,twgll b Jultidahiie tie,nt Manaan@@;?ﬁuf@oowbsmﬂotabo@mm@f ZEd of a5

phar maceuti ca accept abl e. conposi tion conpris of. Ammoni o

met hacryl W e 8PYeRaHlY pyigEfantan %a%eabintanp%e)oueli Stothogt ﬁ‘g{"h%ﬂé]ra?‘?%%eé

VC\:,/opoI yumslr pEyyeat 1Baﬁaaudfuagbfo RSibone e@%nwtz/w dhdav? aapmﬂaﬁmg)&g@b@wsermnh@ albout 80%
w, at |east J.0n no e resent total anount

of about W‘? F%gj %‘MM’W %’bﬁﬁ%égﬁf “Ehe@%ﬁf’ﬁ?rri)réﬂbmﬂfe’?ﬁ about 5%

t o about Zb¥iprisédwf thaghapdacemnddal yorapsitidnact ant present in an amount of 0 to

about 10% a plasticizer 1 o present in an anmount of O to about 10% w w

and/ or a processing agent present in an amount of O to about 10% w w,
wher ei n t He shéeTHe shall wallf hekdrj orlsebunt asofling to @kim bevhegein denppblyectr of t he

phar euti cal i l,, linker, or subunit according
to Ongﬂ%m I V\herlg%nm elgélg&h %&Q%@ﬂ%ér L’r‘ﬁ o met hacr yl ate Copol ymer Type
A. 3. The shell wall, Ii nker or subunit according to Claim2 wherein the

copol ymer 3 Typeryy §h§11 R8> ﬁHlEer,i & RBuRMRLBLAIRY 1o 2 Iehekén AR B W W.

Type A is present in an amount of about 15 to about 50% w/w.

20 4. The shell wall, linker, or subunit according to Claim 2 wherein the copolymer
Type A is present in an amount of about 20 to about 40% w/w.

5. The shell wall, linker, or subunit according to Claitn 1 wherein the surfactant
is present in an amount of less than 2% w/w.
25
6. The shell wall, linker, or subunit according to Claim 5 wherein the surfactant
is sodium dodecyl sulphate or is a block copolymer of ethylene oxide and
propylene oxide.

30 7. The shell wall, linker, or subunit according to Claim 1 or 5 wherein the
lubricant is stearyl alcohol, glycerol monostearate (GMS), talc, magnesium
stearate, silicon dioxide, amorphous silicic acid, or fumed silica; and

combinations or mixtures thereof,

35 8. The shell wall, linker, or subunit according to Claim 7 wherein the lubricant is
present in an amount of about 10 to 30% w/w.

9. The shell wall, linker, or subunit according to Claim 8 wherein the [ubricant is
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20 4. The shell wall, linker, or subunit according to Caim?2 wherein the
copolyner Type Ais present in an anount of about 20 to about 40% w w. 5.
The shell wall, linker, or subunit according to Claiml wherein the
surfactant is present in an anmount of less than 2% ww. 25 6. The shell

wal |, linker, or subunit according to Claim5 wherein the surfactant is

sodi um dodecyl sul phate or is a block copol yner of ethyl ene oxide and

propyl ene oxi destea3fd alcohbhe shell wall, |inker, or subunit according to Caim
| or 5 wherein the lubricant is stearyl alcohol, glycerol nonostearate
(Gws), talc, magnesium stearate, silicon dioxide, anorphous silicic acid,

or funed sif.i calheaghgl]l vedinbinket dromubuat agrosding wsClalne PodfereiB Bhesteafle shel |

wal |, |inker, a{lcoch%tp%g#rgsegpﬁgﬁld%ggtoﬁgt(ggb%m5Z/§Wrei n the |ubri cant is

present in an anount out 1 he shell wall, linker, or
subuni t> according to Caim8 wherein the lubricant is - 25 stearyl

al cohol . 1), Th?hesihﬁh 'wa‘{‘lahhker' br"@ﬁ%{lmt %co&ﬁ@%fi@ Claff Gt AE thoubligins® wher ein

the stearyl al coh o resent from about 10 to about 15% ww. 5 11. The
shel | wall, |in¥eatyl %‘FO Ebunlt according to Claim1 wherein the lubricant is
stearyl al cohol 12. The sheII wal I, linker, or subunit according to Claim
11 wherein_ the stear o, al coh IS p sent fro 0t bout 15%
ww. 13. Tife shefqs I"]’a11 fipkgepr 5“81'““ Ffﬁlg %@l@}tﬂ?ﬁdﬂ{e&el@]}&%q Y\wherein the
di ssoluti on  nogledhol gpresedt fomndbos1 Bosehd B ev/&ol i d. 15 14. The shel |

wal |, l'inker, or subunit according to Caim13 wherein the swellable solid
is a cellulosic derivatives of ethyl cellul ose, cellulose acetate phthal ate;

hydr oxypr o3/l cEhd shetiseall, hylkb*rpmymbomyhmtdilyg toc@laimi |1 oglesrein hiyeddissojytioapy | net hyl
cel l ul ose pht hal [ cellul ose derivative, and
Wi ByinfEx bl s RO, |

conbi nati ons or reof. he shell wall, linker, or subunit
according to Claim13 wherein the swellable solid is at |east one of

hydr oxypropyl optd dlefissa, IXAEYRLARY LIBHIHE to CRlh 15 reiR theiiTBienat i on or

m xture there
sohd is a cellulosic derivatives of ethyl cellulose, cellulose acetate phthalate;

hydroxypropyl cellulose, hydroxypropylmethyl cellulose,
hydroxypropylmethyl cellulose phthalate, or other hydroxyalkylcellulose
derivative, and combinations or mixtures thereof.
20
15.  The shell wall, linker, or subunit according to Claim 13 wherein the swellable
solid is at least one of hydroxypropyl cellulose, hydroxypropylmethyl

cellulose, or a combinatton or mixture thereof.

25 16.  The shell wall, linker, or subunit according to Claim 1 wherein the dissolution
modifying excipient is composed of a blend of hydroxypropyl cellulose
polymers, each having a differing molecular weight, present in a total amount
of about 30% to about 80% w/w.

30 17.  The shell wall, linker, or subunit according to Claim 1 wherein the blend of
hydroxypropyl cellulose polymers is composed of polymers having a
molecular weight averaged of 80,000 and 140,000 (Kluce! EF and Klucel JF),
or 80,000, 140,000 and 370,000 (Klucel EF, JF and GF), or 140,000 and
370,000 (Kiucel JF and GF).

35

18.  The shell wall, linker, or subunit according to Claim 1 wherein the dissolution
modifying excipient is a non-reducing sugar, a low molecular solute, or a
water soluble filler.
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25 16. The shell wall, linker, or subunit according to Claim1 wherein the
di ssolution nodifying excipient is conposed of a blend of hydroxypropyl
cellul ose polynmers, each having a differing nolecular weight, present in a
total anmount of about 30%to about 80% ww. 30 17. The shell wall, linker,
or subunit according to Claim1 wherein the blend of hydroxypropyl

cel lul ose polyners is conposed of polyners having a nolecul ar wei ght

aver aged of9. 80, TizGhal avalld inlGd Oor(skburd edccbfd g ®laine é8 wheyein therio®0, 000,

140, 000 and 37 - OF 0,000 (Kl ucel
JF and GF). 35 @ggﬂ}%}&éﬁgg ﬁc’ﬁv:%ﬁ #&ugﬁgﬁg:%ylg@, %néﬂ%ﬁ?qgﬁ%@g%rﬂ |%‘g° o Caim1l
wher ei n t he di swdiun tharidersscombingtiensairphigheres thergohon- r educi ng sugar, a | ow
nol ecul ar solute, or a water soluble filler. - 26 19. The shell wall,

| i nker, or_subunit according to Cl aim18 wherein the |ow nolecul ar weight

sol ut ed or2Gsugalhe el walli Jinksr, orihwit #icording todslaim d vieggin thsy dissobionm

chloride, or chg@iﬂq;,%@m ieht I didiki8srafther eof . 5 20. The shell wall, linker,
or subunit according to d)ai m 1 wherein the dissolution nodifying excipient
is a disintegrant. 21. The shell wall, |inker, or subunit according to Claim

20 wher ei 1t he TiH sheNtdr Biker] & saBiti0coiRACId Qlaits QU viHetein teoscar mel | ose
ol yvi nyl  pyr r HNGBRED B e OB ot AP SeHiuPeDp tbos Ao e shel |
wal |, doi nker, akrssHhuked pagciaydbyrglidond)] aipavidonbarobyvingl pgrplidsiet andzer i s
triethyl citratce 'II'IIIE ?O tri lgl.{t;{el ceiret:Or te, acetyl triethyl citrate (ATEC),
acetyl 15 trib € Pﬁgfgl iy é&), i butyl phthal ate, dibutyl sebacate
(DBS), diethyl phthalate, vinyl pyrrolidone glycol triacetate, polyethylene

o1 Cand PO LSS, RS SARGERPRLBHERY G CRIRMEAG B et | TRELP"
or subunit accos diethyltcatrate ATHE), iy leitnate rsctyt sistdicpte GYBRE), mectylal c. 24
br ocessi ng " ageny MK XA THEL Bl AR N S RIRABBNEND L o5
25. The shel | widlithalate; vipdrpyriplidensmelpieql tecettelipalyethylaealysol. whi ch furt her

polyoxyethylene sorbitan monolaurate, propylene glycol, or castor oil; and

combinations or mixtures thereof.

20 23.  The shell wall, linker, or subunit according to Claim 1 wherein the processing
agent is talc.

24.  The shell wall, inker, or subunit according to Claim 23 wherein the
processing agent is present in an amount of about 1 to about 5 % w/w.

25
25.  The shell wall, linker, or subunit according to Claim 1 which further
comprises an absorption enhancer.
26. The sheil wall, linker, or subunit according to Claim 25 wherein the absorption
30 enhancer is chitosan, lecithin, lectin, a sucrose fatty acid ester, Vitamin E-

TPGS; and combinations or mixtures thereof.
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conprises an absorption enhancer. 26. The shell wall, l|inker, or subunit

according to Claim25 wherein the absorption 30 enhancer is chitosan,

lecithin, lectin, a sucrose fatty acid ester, Vitamn E- TPGS; and

conmbi nations or mxtures thereof. - 27 27. A capsule having a shell wall, a

| i nker, or other capsul e subunit conposed of a pharmaceutically acceptable

conposition conprising a copolyner of Amonio nethacrylate Copol yner Type A

(Eudragit RL) pxesente havirga driundll, afinkéroot othér capouldOFbunfiitwonokadisfiacant

which is stearyl al | | one di ssol ution modi-fyi ng .exci pi ent

i cn 15 2 nyarbafifaliiailindlo: G AR SR R RB AN 01

| i nker or subum¢thagrylatzeCopplyoenp!ipset (lofdragieR bhpresent susn empuntedapagilbi on.

28. The shel| Wglshoq diicBiubriOne MR bioBSP Ok AdI0arkiChr Rl SeAFsoPifRT N LN 10
end of hy cellu

hydr oxypropyl cellulose i's a bl enc r oxy rop?/l ‘lulose"s having
di fferidng nol edupdifyingexmipientashicyise kydspyypreivicellnjosk derivagive sibgieinttheac cor di ng

to Caim28 whenel wallhge WnRBCofubudly 41 B&M@E&Bﬂise@l%ﬂt}?é emh&ygefposed of
pol ymers having a nol ecul ar weight 15 averaged of 80,000 and 140, 000

(Kl ucel EF and RPRPE8IIOYF) . 30, The shell wall, linker, or subunit according
to Caiml or 17 wherein the blend of hydroxypropyl cellulose is conposed

of pol yner.s, havj,ng nol ecul ar i ght averaged of 140, 000 and 370, 000

(Kl ucel JP®nd S.}l.gué‘@lusﬁﬁ(efh‘érs\é\ﬁ‘é‘%}a‘iﬁﬁ{q%?gﬁ% w2 6‘8‘8%[}}‘?“ according to

A ai mip or 17 vihydr®iyprdpyecdlludend is ablehyl df Bxdtpx aRypyleellhlubos Raisg conposed of

pol ymers havi ng,.a. nol ecul wei,ght averaged of 80,000 and 370, 000 (Kl ucel
cfferig sty u

EF and Kl ucel Il wall, linker, or subunit according to
any one of Clainms 28 to 32 wherein the blend of hydroxypropyl cellulose is

of equal %W w.33, .fheshell I i nker. r~sSubyngi ccqrding to any one
of Clainms 28 toT}fzS hef\/[hvgaglépﬁk%rh%}’%%ha%’? r[{\%t;%og;%/lﬁ? ggﬁhe%éﬁﬁlﬁﬁ%esrg qf{s) about
32% W w. 30 34.hyfhexyphmdyl celhildse is cothposed of palutmars havangoomdienglat weightai m 27

vl T nicer - oeRgpReeBE 00 b, Bl e Y e 35 conpri ses a
wi cki ng agent. 36. The shell wall, linker, or subunit according to O aim 35
wherei n thgy W CKldGell wall, linker, or subunit according to Claim 1 or 17 wherein the blend

of hydroxypropyl cellulose is composed of polymers having a molecular

weight averaged of 140,000 and 370,000 (Klucel JF and GF)..

20
31.  The shell wall, linker, or subunit according to Claim 1 or 17 wherein the blend
of hydroxypropy! cellulose is composed of polymers having a molecular
weight averaged of 80,000 and 370,000 (Klucel EF and Klucel GF).

25 32, The shell wall, linker, or subunit according to any one of Claims 28 to 32
wherein the blend of hydroxypropyl cellulose is of equal % w/w.

33.  The shell wall, linker, or subunit according to any one of Claims 28 to 32
wherein the blend of hydroxypropy! cellulose is about 32% w/w.

30
34.  The shell wall, linker, or subunit according to Claim 27 wherein the HPC is
present in an amount of about 50% w/w.
35. The shell wall, linker, or subunit according to Claim 27 which further
35 comprises a wicking agent.

36.  The shell wall, linker, or subunit according to Claim 35 wherein the wicking
agent is lactose.
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agent is lact ose. - 28 37. The shell wall, linker, or subunit accordi ng to
Claim 36 wherein the lactose is present in an anmount of about 13% w w. 38.
A capsul e having a shell wall, a linker, or a capsule subunit, conprising a
s pharmaceutically acceptable of: # Forrmulations %ww 1. Anmoni o

met hacryl ate Copol ynmer 25.00 Type A HPC of 370,000 mM Kl ucel GF) 50.00
Lactose 13.00 Stearyl alcohol 12.00 2. Amoni o net hacryl ate Copol ynmer 35.00
Type A 40.30 I—’H(ésth:llSﬁ,llOﬁﬁkmr(slﬁbmﬁi%ccEﬂing.&(Ol@im Basthesen fli2. 1800seSs ear v

al cohol 3. Ammp t 25.00 Type A HPC of 80,000 nmw
(Klhucel EF) 63. F%&ngﬁe%%g g%}giq'?%%g%rwﬂ. Ammoni o net hacryl at e Copol yner
25.00 Type A HPC of 80, 000 mv (Kl ucel EF) 31.50 HPC of 140,000 nmw (Kl ucel
JF) 31.50 1¢Stea r 25.00
Type A PCot a0 000 i 1A Gt ABRBELPy EEURSOHL SoBRBRY P! P2 oho
12. 00 6. Amn.@am@maﬁigllyawer@@tﬂep%er 25.00 Type A HPC of 80 ooo nw
(Klucel EF) 61.00 Stearyl alcohol 12.00

# Formulations Yo wiw
1. Ammonio methacrylate Copolymer 25.00
Type A
HPC of 370,000 mw (Klucel GF) 50.00
Lactose 13.00
Stearyl alcohol 12.00
2. Ammonio methacrylate Copolymer 35.00
Type A 40.00
HPC of 80,000 mw (Klucel EF) 13.00
Lactose 12.00
Stearyl alcohol ‘
3. Ammonio methacrylate Copolymer 25.00
Type A
HPC of 80,000 mw (Klucel EF) 63.00
Stearyl alcohol 12.00
4. Ammonio methacrylate Copolymer 25.00
Type A
HPC of 80,000 mw (Klucel EF) 31.50
HPC of 140,000 mw (Klucel JF) 31.50
Stearyl alcohol 12.00
5. Ammonio methacrylate Copolymer 25.00
Type A
HPC of 80,000 mw (Klucel EF) 50.00
Lactose 13.00
Stearyl alcohol 12.00
6. Ammonio methacrylate Copolymer 25.00
Type A
HPC of 80,000 mw (Klucel EF) 61.00
Steary! alcohol 12.00
Titanium dioxide 2.00
7. Ammonio methacrylate Copolymer 24.00
Type A
HPC of 80,000 mw (Klucel EF) 50.00
Stearyl alcohol 12.00
Succinic acid 13.00
8. Ammonio methacrylate Copolymer 24.00
Type A
HPC of 80,000 mw (Klucel EF) 50.00
Lactose 13.00
Stearyl alcohol 12.00
SDS 1.00
9. Ammonio methacrylate Copolymer 21.60
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Ti t ani um di oxi de 2.00 7. Ammonio net hacryl ate Copol yner 24.00 Type A HPC of

80, 000 mw (Kl ucel

met hacryl ate Copoly
2.40 Typ
JF) 32.00[ Stear 1
Type A Annoni o neth
EF) 32.00, HPC of 1
mul ti - conponent pha
sub-units, each subt
capsul e conpart nent

EF) 50.00 Stearyl
Ammoni o net hacryl ate Copol ynmer 24.00 Type A HPC of 80, 000 nw (Kl ucel
50.00 Lactose 13.00 Stearyl

al cohol

al cohol

mer 21.60 - 29 Type AArrrm

12.

00 Succinic acid 13.00 8.
EF)

12.00 SDS 1.00 9. Amoni o

ni o nmet hacryl ate Copol yner

320

F)
12 00
BErORe CORBRE? T
KI ucel JF) 32. 00
HE@e@ﬁ&O@% ra‘dégg&e Fin
HRCofhd00gew éblusel H)om a)
fileaph alcshslol ubl e or 5 di si

whi P

HPCof —140, 000w (Kl ucel
yggt%ryl ate Copol yngr 2. 40
HPC of 80, 000 mw (Kl uce
Stearyl al cohol 12.00 39. A
rises a plurality of
¥t ug subst ance- dont ai ni ng
nte@f able in a patilent's

gastro-intggtinal e
in the capsul e conpar
and/or the solid mat
conprising a copoly

mmnfrﬁdsms Adethafylael@®psBnir th
and b) a solid matr

e,

HPC of 80,000 mw (Klucel EF)
HPC of 140,000 mw (Klucel JF)

e;dmug subst ance cont ai ned
I X; the capsul e conpart nent
phar gpceuti cal conpasition

32.00
32.00

Stearyl alcohol

12.00

39.

units, each sub-unit being selected from

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

a) a drug substance-containing capsule compartment which is soluble or

substance contained in the capsule compartment, and

b) a solid matrix;

disintegrable in a patient's gastro-intestinal environment for release of the drug

the capsule compartment and/or the solid matrix being comprised of a

pharmaceutical composition comprising a copolymer of Ammonio methacrylate

10

Copolymer Type A or Ammonio methacrylate Copolymer Type B present in an

amount of about 15 to 80% w/w, at least one hydroxypropyl cellulose present in an

amount of about 30% to about 70% w/w and containing a drug substance, the

copolymer being soluble, dispersible or disintegrable in a patient’s gastro-intestinal

environment for release of the drug substance contained in the solid matrix, and in

15

mechanically

43.

joined in an assembled dosage form.

which, at least prior to administration to a patient, the sub-units are welded together or

A multi-component pharmaceutical dosage form according to Claim 42, in

which the composition also comprises a lubricant present in an amount of about 10 to

20

44,

about 25% w/w.

A multi-component dosage form according to Claim 42, in which at least one

of the sub-units is a drug substance-containing capsule compartment having a wall

with a thickness in the range of about 0.1 — 0.8 mm.

25
435.

- 30 -
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10 Copolyner Type A or AnnDnlo nethacrylate Copol yner Type B present in an
anmount of about 15 to 80% w w, at |east one hydroxypropyl cellul ose present
in an arount of about 30%to about 70% w w and contai ning a drug substance,
the copol ymer being soluble, dispersible or disintegrable in a patient's
gastro-intestinal environnment for release of the drug substance contained
inthe solid matrix, and in 15 which, at |east prior to admnistration to a
patient, tofethegib-umits has areleass rdedn thaggasherintgstina imest whichds med in an
assenbl ed f03@ARallyO e fide réledi! t1 - conponent pharmaceuti cal dosage form
according to aim42, in which the conposition also conprises a |ubricant
present in an anount of about 10 to 20 about 25% ww. 44. A nulti-conponent
dosage formaccording to Claim42, in which at |east one of the sub-units

is a drug substance-containing capsul e conpartnment having a wall wth a
t hi ckness in the range of about 0.1 - 0.8 mm 25 45. A nulti-conponent
dosage formaccording to Claim42, in which at |least one - 30 of the

sub-units has a release rate in the gastro-intestinal environment which is a
substantially i medi ate rel ease. - 31
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