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pharmaceutical dosage forms in order to maintain therapeutic serum levels of

20  medicaments and to minimize the effects of missed doses of drugs caused by a lack of
patient compliance. _

For example, extended release tablets have been described which have an
osmotically ac;Live drug core surrounded by a semipermeable membrane. These tablets
function by allowing the aqueous component'of a fluid such as gastric or intestinal

25  fluid to permeate the coating membrane and dissolve the active ingredient so the
resultant di’ug solution can be released through a passageway in the coating
membrane. Alternatively, if the active ingredient is insoluble in the permeating fluid,
it can be pushed through the passageway by an expanding agent such as a hydrogel.
Some representative examples of these osmotic tablet systems can be found in U.S.

30 Pat. Nos. 3,845,770; 3,916,899; 4,034,758; 4,077,407 and 4,783,337. U.S. Pat. No.
3,952,741 teaches an osmotic device wherein the active agent is released from a core

surrounded by a semipermeable membrane only after sufficient pressure has
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20 Thiazolidinedione derivatives have been described in U.S. Pat. No. 4,687,777.
The therapeutic value of these compounds in combination therapy has further been
described in U.S. Pat. Nos. 5,859,037; 5,952,356; 5,965,584; 6,150,384 and
6,172,090. However, none of these patents describe a dosage form having the
advantages of the subject invention.

25 Pharmaceutical dosage forms containing combinations of antihyperglycemic
drugs and thiazolidinedione derivatives have been proposed in the art. For example,
EPO 0 749 751 (which is incorporated herein by reference) teaches pharmaceutical
compositions comprising an insulin sensitivity enhancer, which could be a
thiazolidinedione compound, in combination with other antidiabetics. More

30  specifically, EPO 0 749 751 teaches that the preferred insulin sensitivity enhancer is
pioglitazone, which can be combined with other antidiabetics such as metformin,
phenformin or buformin, and further that these drugs can be associated (mixed and/or
coated) with conventional excipients to provide taste masking or sustained release

behavior. Another example of a combination of antihyperglycemic drugs and
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20  delivery of first and second active drugs such that the bioavailability of either drug is
not decreased by the presence of food.

It is a further object of the present invention to provide a dosage form, as
described above, comprising delivery of a first active drug as a controlled or sustained
release formulation for an antihyperglycemic compound, wherein said controlled or

25 sustained release mechanism is not regulated by an expanding polymer, in
combination with delivery of a second active drug by immediate release comprising a
thiazolidinedione derivative.

It is also a further object of the present invention to provide a dosage form as
described above, comprising delivery of a first active drug as a controlled or sustained

30 release formulation for an antihyperglycemic compound in combination with delivery
of a second active drug by immediate release comprising a thiazolidinedione
derivative that can provide continuous and non-pulsating therapeutic levels of said
antithyperglycemic drug to an animal or human in need of such treatment over a eight

hour to twenty-four hour period.



anti hyperglycem c drug to an animal or human in need of such treatnent over
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It is a further object of the present invention to provide a dosage form
20  comprising an antihyperglycemic drug as a controlled or sustained release component.
and a thiazolidinedione derivative as an immediate release component, wherein not
Jess than 80% of the total amount of the thiazolidinedione derivative is released from
the dosage form within 30 minutes or less.
It is a further additional object of the present invention to provide a shelf
25  stable dosage form comprising an antihyperglycemic drug as a controlled or sustained
release component and 4 thiazolidinedione derivative as an immediate release
component, wherein the total amount of thiazolidinedione related compounds or
impurities are not more than 0.6% after two years of storage and no individual related
compound or impurity is more than 0.2 %.
30
SUMMARY OF THE INVENTION

The present invention relates to a pharmaceutical dosage form comprising a

first active drug, preferably an antihyperglycemic drug, in combination with a second

- active drug, preferably a thiazolidinedione derivative. More specifically, the present

4



SUMVARY COF THE | NVENTI ON The present invention relates to a pharnaceuti cal
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hours of the thiazolidinedione derivative, while the controlled release portion of the

20 formulation may provide peak plasma levels (Tma) of 6-12 hours -of the
antihyperglycemic component when dosed following a meal.

Preferably, the dosage form according to the subject invention may be
administered once a day, preferably with or after a meal, and most preferably with or
after the evening meal. The subject dosage form can provide therapeutic jevels of the

25  drug throughout the day with peak plasma levels (Tyay) of the antihyperglycemic d_mg

being obtained between 6-12 hours after administration with a meal.

DETAILED DESCRIPTION OF THE INVENTION

The subject invention concerns a pharmaceutical formulation or dosage form

30 comprising a first active drug comprising an antihyperglycemic drug in combination
with a second active drug comprising a thiazolidinedione derivative. Preferably, the
antihyperglycemic drug is a biguanide e.g. metformin or buformin or a
pharmaceutically acceptable salt thereof. The antihyperglycemic drug is delivered in

a controlled release manner from a tablet core, preferably an osmotic tablet core with
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hydr oxypr opydengs ‘Je h}gﬁg hydr oxyet hyl cel |l ul ose, hydroxypropyl
met hyl cel | ul'cse, cel lul ose, polymethacrylate, polyvinylal cohol and

the |ikels M xt ur él‘éxedémt Heazatidinediemet daiveive i wsed mgﬂ‘afgé}mcsﬁqamn wiypitbe used.

The preferr i ol yvi nyl
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3, 000, 000. Tiwatedi tujlm@h&gem, nosiglicomer ipieliappeo xightazetey oaltbetlike, ewd about
40% of the t %%%ﬁceu *cg{])f_lacc%ptabqe saﬁ%rlgon?‘er}'gopJe?Laq{ gghgreﬁ}gom 3% to about 15% of

t he total or e N’ ‘one enbodi men use of a binding
agent in the cor &@hkserm binding agent refers to any conventionally known pharmaceutically

20  acceptable binder such as polyvinyl pymolidone, hydroxypropy! cellulose,
hydroxyethyl  cellulose,  hydroxypropyl me.thylce]]ulose, ethylcellulose,
polymethacrylate, polyvinylalcohol and the like. Mixtures of the aforementioned
binding agents may also be used. The preferred binding agents are water soluble
materials such as polyvinyl pyrrolidone having a weight average molecular weight of

25 25,000 io 3,000,000. The binding agent may comprise approximately about 0 to about
40% of the total weight of the core and preferably about 3% to about 15% of the total
weight of the core. In one embodiment, the use of a binding agent in the core is

. optional.
In a preferred embodiment, the core may optionally comprise an absorption

30  enhancer. The absorption enhancer can be any type of absorption enhancer commonly
known in the art such as a fatty acid, a surfactant (anionic, cationic, amphoteric), a
chelating agent, a bile salt or mixtures thereof. Examples of some preferred absorption
enhancers are lecithin, fatty acids such as capric acid, oleic acid and their

monoglycerides, surfactants such as sodinm Jauryl sulfate, sodium taurocholate and



optional. In a preferred enbodi ment, the core may optionally conprise an
absorption 30 enhancer. The absorpti on enhancer can be any type of
absorpti on enhancer commonly known in the art such as a fatty acid, a
surfactant (anionic, cationic, anphoteric), a chelating agent, a bile salt
or m xtures wheweaf’sBxanpl es of sonme preferred absorpti SAT/UEHREWEHES are

l ecithin, fatty acids such as capric acid, oleic acid and their

nmonogl yceri des, surfactants such as sodiumlauryl sulfate, sodium

t aur ochol at epdysdrbate SAD chelfidg] BgEh B85 s WBAO G6iI) PBARZaci§) CdiySaetiamene80,
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ether) =N, N, Ngﬁchacétﬂizrcﬁié(@ﬁm(} 'Hﬁlcdre(nﬁﬁﬁ%}nprﬁd‘@pﬁdiﬁrﬁat@l@w 16 @Wﬁhlt 29% of the

appr oxi rrate 0to gﬁout E of .t he blég %tdlon enhancer ed%%n t he total
Wel ght of ¢ HAPSEBRER Shanern H5ed PR 1 8] eisbiotlithe sors g BOSTESROABH | he

t ot al vvelgghtztygftogﬂa,atmzseﬁhé{bmla,@;ggnmmmt of the present invention, which
does not enpl oy a gelllng swel lin the core of the present

i nvention is prefBPABEY Cfdap?ﬁée WPT@P!%AW&%’ w"hsﬁh dopt nol ppwiay|aas8EC dr ug

wi th a bi ndi §osvadiy p@ QexCQH@rc&%Sbﬂqgletﬁ}@semgflﬁl@:‘lﬂo?asls%&ﬂratbﬁﬁfcﬁfﬁiﬂﬂ tgyon of a
| ubricant and absor FI on_enhancer into a tablet. The 10 core may al so be

forned by drgralgﬂaéwawat PHEYRFRIY EBY® dmag%@aelm@nwgmﬁﬁ rgmpreese ther ough a
roller CO”Pa%rEHes%% e EREBSS bY kiEand LAD WS n%m% Tehhafnkl% 15&9%‘ t‘éﬁl@t” ﬂIe

| ubri cant o tablets. Direct conpression al so be enpl oyed ftor
t abl et tiy. ©rheey alsedrwenenngd hmdw]grgméﬁmgam @weppgr@élamsé»g rapsengkthemin in t he

art. Additi O[Hx%'u# hbet rwf‘a?éﬁ) %ﬁ; éx‘dﬁ?lésc% Sthe REGHBILF 207 dyes
rrayalsobeerrpoye%m%e si%hg esule%tlnvenlon The
t er m gel | i ngulrcasiietol tatrigs. pEirwmmpmsmnsnayCﬁlqmdiewn‘eﬂ@ed frattabigtfing. béd  or
expand in t Oér ? i d jve
R N
hydr oxpr opylexmpiehgﬁl oehl asl hbscanfss ddmass IbE'BlyIﬁ:Ela(yr AsKIeOdhplogrdcin s
conmmer cigl | N\ abI ghf rlgmgtllt)ow 20 Chem cal ) and hi gh nol ecul ar wei ght
pol yet hyl’ene XI FERUE TBEINEX WeR 301, WSR 303 or WSR COAGULANT) .
Q her gelling or Tshméﬂn Qﬂl:xm)bymlhn@pﬁiymdefhﬁ‘rk hbe golymetdnihtegkl, Sﬁv@dﬂesr Pat ent
No. 4,522.625 Ele |encco%1portat edbh ﬂgﬁ%‘ ﬁefrereggggg e forned
as descri bed™R 1n FAHHE Yolt'Ed it Ogé{:a Pah&6¥ g’ﬁ |n d rel ease
coating. Matgeflinglos S\t’dflﬁﬁg palaness efetligh molkanariweipht hedrogirbd netlgicellulose
(such as METHOCEL® XI100M, which is commercially available from Dow
20  Chernical) and high molecular weight polyethylene oxides (such as POLYOX WSR
301, WSR 303 or WSR COAGULANT). Other gelling or swelling polymers are
described in United States Patent No. 4,522,625 (which is incorporated herein by
reference).
The core formed as described herein, can be coated with a membrane or
25  sustained release coating. Materials that are useful in forming the membrane or
sustained release coating are ethylcellulose, cellulose esters, cellulose diesters,
cellulose triesters, cellulose ethers, cellulose ester-ether, cellulose acylate, cellulose
diacylate, cellulose triacylate, cellulose acetate, cellulose diacetate, cellulose
triacetate, cellulose acetate propionate and cellulose acetate butyrate. Other suitable
30  polymers are described in U.S. Pat, Nos. 3,845,770; 3,916,899, 4,008,719; 4,036,228
and 4,612,008 (which are incorporated herein by reference). The most preferred
membrane or sustained release coating material is cellulose acetate comprising an
acetyl content of 39.3 to 40.3%, and is commercially available from Eastman Fine

Chemicals.



sust ai ned rel ease coating are ethylcellul ose, cellulose esters, cellul ose
diesters, cellulose triesters, cellulose ethers, cellul ose ester-ether,

cel lul ose acylate, cellulose diacylate, cellulose triacylate, cellulose
acetate, cellul ose diacetate, cellulose triacetate, cellul ose acetate
propi onat e av@i2wefd’disose acetate butyrate. O her suit abPETER2BGEINMErs are
described in U S. Pat. Nos. 3,845,770; 3,916,899; 4,008, 719; 4,036,228 and
4,612 008 (which are incorporated herein by reference). The nost preferred

merbrane or sust aipNadikekeRSEntoaRidnt) Ghd BEBHIaAt of SisieRbd HIQSEcRGRE 3ie
conprising an acetyl content of 39.3 to 40.3%_ and is, comrerﬁiggl |y
avai | abl e f r BivEaSPeah e dbave-dysehed poymers g9 2 S FEPED8 2835t/ Us2866/ 009082
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i nclude one of the above-descri bed Bﬁ%}/rrers and a flux-enhancing agent. The

flux enhancergeafemtto disnersa crlstestaliadl ofothe wetilperlvarmaicidips Bepeh ko t he
core to eﬁabgsss&ga&éyr IREGARe Et%{i@ hOnB S0 s S WARLRAL a8kt baftbt a Qfadrhe

anti hypergl ytem=<c ug throtgh the 5 passageway and/or the porous nenbrane.
The fl ux- enhsaldilngmategeher acantdpie raatsrial. e Exanspipaed the pisfeaiell matatalsghateant eri ¢

t ial. Ex i . . fl
materia @gxﬁhgali ufgichehﬁ%rcg,ggfree%@ﬁg% @ﬁbﬁéééﬂgloasélggfchﬁhee, M&BLd kool | UX

enhancers arée so sl um ori sucrose, sorbitol,

manni tol , popetitey, piectigiisneoglgcolsPEBT), proppleheiyegl yydloxymomi sxigesspy |

cel | ul ose, roxypropyl hycell ul 9s I y. y ose

pht hal at e, c@‘ﬁ‘?ﬁyggé’ygﬁyeg@’g?g%c}eée’ph’(cﬁ%)fygfdé)y p%’gﬁ vf\ﬁﬁ{#gal}) héﬂﬁ%?’s,&%&]rgtg %acr ylic
aci d copod ymedesate flahaate melyvinys sicdholsamelbaiiRint adid 8opolieROpolet&@ers [SUWIIROL F108
whi ch are co Lall i I fr and, m xt ures . A
preferred f|ggf@ﬁh@héﬁ%?ﬁﬁ*kégﬁﬁébﬁﬂﬁﬁ¥ﬁ@§5bﬁ%mgﬂﬁ%ﬁ?@?“ﬁ%@ﬁg%ggg1% a drug
that is watefomaAsHanstdhuasthersf o pieferred fluk-eshapbaisit@ded.cal | y acceptabl e
Thtesti nal  condi {1t SRR B0 Brhamear s aS el T S Pl dosage

f (r)]r m Eas t Beoﬁgggyﬁhr@d&gmaﬁg&ﬁwpﬁak%itg ihdﬂghe-?lﬂui: mﬁ?&d?elﬁxtnmyrmh:eamg thdt it he drug
that has been selected as the flux_enhancer. The fl ux enhanci agent
conpri seds apprrels medes ijesyngl soaditiens: Yaos Brx eHEnessist gy RICSEY rag?‘i’ggcoat ing,

nost pref er a@lny 120 Hitaddd AR aRRRUS p2BSEing ab NEmtak@ kelwie ghthe dfug 1RA Habe
coating. The flux enhanci ng agent di ssolves or | eaches fromthe nmenbrane or

sust ai ned r ebeaselegehts Ay eoe@iHi- channel s in the nembrane or sustai ned
rel ease coating yW mix SRakiRSeEd Wbelphi@s BRiretintRE Cr@oantbareiowe t he

?cti ve ingredi _egt " ghe menbr ane (lgr bslusl'g ai gg/d reDI Etazsog/u gfot%gitoqg \Lreaj ht%Ifso be
ormed usi ngwgight o the coating, most preferably about 2 1o abo
20 the coating. The flux enhancing agent dissolves or leaches from the membrane or
sustained release coating to form channels in the membrane or sustained release
coating which enables fluid to enter the core and dissolve the active ingredient.
The membrane or sustained release coating may also be formed using a
commonly known excipient such as a plasticizer. Some commonly known plasticizers
25  include adipate, azelate, enzoate, citrate, stearate, isoebucate, sebacate, triethyl citrate,
iri-n-butyl citrate, acetyl tri-n-butyl citrate, citric acid esters, and those described in
the Encyclopedia of Polymer Science and Technology, Vol. 10 (1969), published by .
John Wiley & Sons. The preferred plasticizers are triacetin, polyethylene glycols
(PEG) (i.e PEG 400, PEG 8000), acetylated monoglyceride, grape seed oil, olive oil,
30  sesame oil, acetyltributylcitrate, acetyltriethylcitrate, glycerin sorbitol, diethyloxalate,
diethylmalate, diethylfumarate, dibutylsuccinate, diethylmalonate, dioctylphthalate,
dibutylsebacate, triethylcitrate, tributylcitrate, glyceroltributyrate and the like.

Depending on the particular plasticizer, amounts from about 0 to about 25%, and



commonl y known exci pi ent such as a plasticizer. Some commonly known

pl asticizers 25 include adipate, azelate, enzoate, citrate, stearate,

i soebucate, sebacate, triethyl citrate, tri-n-butyl citrate, acetyl
tri-n-butyl citrate, citric acid esters, and those described in the
Encycl opedi awvoRoeadreer Sci ence and Technol ogy, Vol . 10PCTGEYP6OSMBE| i shed
by John Wley & Sons. The preferred plasticizers are triacetin,

pol yet hyl ene glycols (PEG (i.e PEG 400, PEG 8000), acetyl ated
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ant i hyper gl ycem Clrdspeadéne @0t aaihypeplitangic 1$)ﬁQéwh&hbtyveadru@,Spreferably a
t hi azol i d| nedi one der.ivati.ve, htl second .acti ve dr.u ated to
f

|
provi de lan ihipwlfigedionedledxaiveor issecons acigs AR i ‘%fﬁfamalﬁ?ﬁe@é% Pt?g]é I n one

enbodi ment  Ofay tiffhediRe @86ARE of éaRiakliidcRnt Berdgld. dlnrwﬂlemeadﬁt&m vﬁihbve i's
applied in the formof a layer.to a controlled or sg}st %’2% ased core

conpri sing t BESERTVRYSErRG ‘F@é?lli'ddnfﬁll“ﬁ’ﬁ derjyptive BRPRISIR Fi'%ati ve

layer enpl oygofrded de bustiitbdatRESedCORY Ethh:RRR the Anitpergheeatic rap. ehei pi ent's
such as absorption enhancers, surfactants, plasticiz anti f gam. ng

agents and cdrAoldinedoRe STIvERY flayegsmalpys Aﬁ By ﬁPsoﬂth@nthﬁﬁeé’lmﬂaéy be
present by thgahhiaged i SbpRaisOnRh0sY bydijiee dnB¥RErs] BurBRiaEDPRistitigerd,0 about

0% whw antifoaming agents and combinations of the foregoing. An absorption enhancer may
be present in the thiazolidinedione derivative layer in an amount up to about 30% w/w
in comparison to the weight of the thiazolidinedione derivative. A binding agent may
be present in an amount up to 150% w/w of the thiazolidinedione derivative.

25 In one embodiment the binder in the thiazolidinedone derivative layer is a
water sotuble binder, preferably a water soluble film forming binder, which has a low
viscosity, typically less than 50 mPa.S, preferably less than 25 mPa.S, and most
preferably less than 10 mPa.S, when tested as a 2% aqueous solution at 20°C. An
example of such a water soluble binder is hydroxypropyl cellulose available from

30  Nippon Soda Co., Ltd of Japan under the tradename HPC-SSL and HPC-SL which
have a reported viscosity of 2-3 mPa.S and 3-6 mPa.S respectively.

If a surfactant is employed in the thiazolidinedone derivative layer i is

preferred that the surfactant be a non-ionic surfactant such a polaxamer.



in conparison to the weight of the thiazolidinedione derivative. A binding
agent may be present in an anount up to 150% w w of the thiazolidinedione
derivative. 25 In one enbodi ment the binder in the thiazolidinedone
derivative layer is a water soluble binder, preferably a water sol uble
filmform ngvd2oaeer528whi ch has a | ow viscosity, typi caPfl/UPRE0080§an 50
nPa. S, preferably |less than 25 nPa. S, and nost preferably I ess than 10
nPa. S, when tested as a 2% aqueous solution at 20C. An exanple of such a
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and 15 i deal | bou 2 . d so stemi npl oyed,
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syst em wher eSFHEe] Zggase S?at‘ggﬁﬂ%'r § GOuEi o281 PHPREITERES e FPLET V8 s 1:9 to
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thlazolldlnejoec&ogﬁfls app lied directly rane.or S st ai ned
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20  obtained when the thiazolidinedione coat is applied directly to the membrane or
sustained release coating, a preferred approach is to first coat the membrane or
sustained release coating with a seal coat prior 1o the application of the
thiazolidinedione coating. As used herein a seal coat 1s a coating that does not contain
an active pharmaceutical ingredient and that rapidly disperses or dissolves in water. It

25  may be necessary to apply about 5 10 20% excess, preferably about 10-15% excess of
the thiazolidinedione coating solution to account for losses during the coating process.

The thiazolidinedione coating solution or suspension may also contain a
surfactant and a pore forming agent. A pore forming is preferably a water-soluble
materigl such as sodium chloride, potassium chloride, sucrose, sorbité], mannitol,

30  polyethylene glycols (PEG), and propylene glycol. In an altemmative embodiment, the
dosage form of the present invention may also comprise an effective immediate
release amount of the antihyperglycemic drug. The effective immediate release

amount of antihyperglycemic drug may be coated onto the membrane or sustained

10



sustai ned rel ease coating wwth a seal coat prior to the application of the
t hi azol i di nedi one coating. As used herein a seal coat is a coating that
does not contain an active pharnmaceutical ingredient and that rapidly

di sperses or dissolves in water. It 25 may be necessary to apply about 5 to
20% excess, WooetEblsy about 10-15% excess of the thi aPEFUSIAENPISHe
coating solution to account for |osses during the coating process. The
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wat er -sol uble material such as sodium chl oride, potassium chlori de,
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be incorporated ibigoerides, svehis amfomnin apuerahandd adreinstese! moddsageglombn

addi tion, var t , t
di spersants, 6”?591%“?&6%2 7;Sr0 éﬁ %:ﬁlgg 10(5 'ﬁé ﬁ%a%(ﬁ]ﬂmgxﬁﬁ%?%ggﬁ? |f§]<:al

Sci ences ( 19@}&)11})16 ﬁogiugzoima amsmdnﬁomlyoqdm]mtmd tri”m)sagm”\mné ccsitaming ¥ mg] ati ons
of the subjegé Y ﬁdes such mpt ormn . IH%EA

adni ni st er ed algl mFoWﬁs &38 PR & ]5’3’86 0 SPEYRY &hd 1000
ng. Thi azoli dieﬂpehtmn@mdﬁmwm, Iwigi®nt ia:mmdu@xarfpéoﬁiqoemhplé iof araeh passiablecommnl y
adm ni stered i sage forms, containing 15 ng and 45 ng. The
present i nvefi¥ ’PP"iog%?ﬁ e @at@ﬁdﬁﬂgﬁggdﬁ%& %W&g listed 10 therapeutic
conbi nati ons, w thout providing a specific exanple of each p055|ble

conbi nati on of conpoynds and .t hei respectlv dos nount s referred
embodi ment  t he  dod RECT TR HPABIeTthG dospdrd oMYA Bﬁ‘b‘é?é‘gf?laPPS“E’ﬁ RST
ACTI VE DRUG gfrggoserrvAproG (% of core) drug 50-98% (75-95% preferred)

bi nder 0. 1-40% (3-15% preferred) absorptlon enhancer 0-20% (2-10%
preferredy £0Biicant 0-5% (0. 5- 1% pfrePErt{épf coBd Coating: Anmount (% of

coating) polyner 5839% (75-95% pref ¢§.5e4) (75-95% preferred)
binder 0.1-40% (3-15% preferred)
absorption enhancer 0-20% (2-10% preferred)
lubricant 0-5% (0.5-1% preferred)
20 Coating: Amount (% of coating)
polymer 50-99% (75-95% preferred)
flux enhancer 0-40% (2-20% preferred)
plasticizer 0-25% (2-15% preferred)
25 SECOND ACTIVE DRUG Amount (% of total dosage form)
drug 0.1-20% {1-10% preferred)
binder 0.1-30% (1-20% preferred)
surfactant. 0-20% - (0.1-15% preferred)
pore former 0-25% (0.1-15% preferred)
30 plasticizer 0-20% (0.1-15% preferred)

The dosage forms prepared according to the present invention exhibit the
following dissolution profile when tested in a USP Type 2 apparatus at 75 rpm in 500
ml of simulated intestinal fluid (pH 7.5 phosphate buffer) and at 37°C.
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fl ux enhancer 0-40% (2-20% preferred) plasticizer 0-25% (2-15% preferred)
25 SECOND ACTI VE DRUG Anmount (% of total dosage form drug 0.1-20% (1-10%
preferred) binder 0.1-30% (1-20% preferred) surfactant. 0 - 20% (0. 1- 15%
preferred) pore fornmer 0 - 25% (0. 1-15% preferred) 30 plasticizer 0 - 20%
(0. 1- 15% pr evereed)752Bhe dosage forns prepared accor di ngPCOUSHE/PPEZent

i nvention exhibit the follow ng dissolution profile when tested in a USP
Type 2 apparatus at 75 rpmin 900 mM of sinulated intestinal fluid (pH 7.5
phosphat e buRiREge oatmﬁstaxctﬁgﬁmg 11 WO 2006/ 107528 PCT/ US2006/ 009082 Rel ease
of First Activ Time (hours) %release 27 0-25% (0-20% preferred) 5 4
10- 45% ( 20- 400/3emeéﬁ<?éﬁ)ed)/°m@a§o 90% (45-90% preferred) 12 NLT 50% (NLT 60%
preferred) 16 NLT 60% (NLT 70% preferred) 20 NLT 70% (NLT 80% pref err ed)
10 NLT = NOT LESS THAN "Rél'’éase of Second ACTive Dru rmrme (hours) %

rel ease 15 0.52NLT 60% ( RiZF¥75% pr ef erred)(QrQO"/ha@fﬁETé di scovered that the
sel ectionsof the excipi eppgsdor use in thes %'5]%@} ﬁ:\nedl one conponent of
t he dosage formcan greatly affect the rel ase gracteri stics, potency
and stability &f the thia880%di nedi one. Th@bei0by prefeired)an al t er nat e

enbodi nent of e presen tion, the CRHPP the

t hi azol i di nedllszhne conp onﬁéan@g?nt he present™i nvédn{ :poge ouI d be selected so
that not |esslé& han 85% Nbdedf0&r abl y not | e@E. K Wt p8&¥tednd nost preferably
not | ess than % of th ol i di nedi on fromthe dosage
formw thin 45 m nutes, pr g?}e?;bl &L]ssd/epre 9)

10
NLT=NOT LESS THAN
Release of Second Active Drug
Time (hours) % release
15

0.5 NLT 60% (NLT 75% preferred)

It has been discovered that the selection of the excipients for use in the
thiazolidinedione component of the dosage form can greatly affect the release
20  characteristics, potency and stability of the thiazolidinedione. Therefore, in an
alternate embodiment of the present invention, the composition of the
thiazolidinedione component of the present invention should be selected so that not
less than 85%, preferably not less than 90% and most preferably not less than 95% of
the thiazolidinedione is released from the dosage form within 45 minutes, preferably
25  within 40 minutes and most preferably within 30 minutes when tested according to
the United States Pharmacopeia (USP) 26, with Apparatus 1 at 100 rpm, 37 °C and

900 ml of 0.3 M KCI-HCI Buffer, pH 2.0
Further the excipients for use in the thiazolidinedione component of the
dosage form should be selected so that the total thiazolidinedione related compounds
30 or impurities in the final dosage form are not more than 0.6%, preferably not more
than 0.5% and most preferably not more than 0.25% and each individual
thiazolidinedione rejated compound or impurity in the final dosage form is not more
than 0.25%, preferably not more than 0.2% and most preferably not more than 0.1%.

The thiazolidinedione related compounds or impurities in the final dosage form are

12



25 within 40 m nutes and nost preferably within 30 m nutes when tested
according to the United States Pharmacopeia (USP) 26, with Apparatus | at
100 rpm 37 Cand 900 m of 0.3 MKC -HCI Buffer, pH 2.0. Further the
exci pients for use in the thiazolidi nedione conponent of the dosage form
shoul d be seakvectoedo?sz t hat the total thiazolidinedi one PEFESHE/HSIBOUNdS
30 or inpurities in the final dosage formare not nore than 0.6%
preferably not nore than 0.5% and nost preferably not nore than 0.25% and

each i ndi vi ddebrmihddi @Zﬂhgthé}ﬁﬁ’inQﬁlﬁ Elgﬁlat@gorﬁﬁg ap ag(]}ﬁidgrﬂgiﬁr FLe I\E@ the

final dosageg}ggmls notﬁ 25% ret an 0.2%
and nost prefX Ry w1 é‘@ﬁa?ﬁf’@nmwr eqmwelephp@mnmpﬁem enmonigmat ed
conpounds Ofr adefaRd! birffdr @setd 0 07528
PCT] L2006/ Dam bl Sl acf’él%gn@%@%%rjso’ méwﬂ?d’h;% Bk R &t aphy
(HPLO) usi ngl%eCVREVU@IB& A®, mifpin ﬂLQ@AatGAQS"G( colg@n rtnmmratequandalz@mncol um, a
0.1 M ammni yavelanelst §e Duf dtkiqcetonitrile: gl acial acetic acid (25:25: 1)
nobi | e phase, about a 40L injection volunme, 0.7 nL/mn flowrate, 25C
colum tenperature and 269 rim 5 wavelength for the UV detector. EXAMPLES
The follow ng are provided by way pl.g only and are in no neans
intended to be limting. 10 EXAMPLEF-A~eortrol | ed rel ease tabl et

contai ni ng 850 nUTiRf folBkiherard Prowded 33twad of TBx red as
follows: 15 First Actl ve %r fJl. Core (é%lscorrpag%:lfl&g%tag%gﬁ%rdeﬁo B{I\E/:gl?form n
HO  90. 54% PE¥sPdeste briinging. USP 4.38% Sodi um Tribasi c Phosphate 4.58% 20
Magnesi upg st earate 0. 5% appr oxi mat e nol ecul ar wei ght = 50, 000; dynam c
viscosity (10%wv solution at 20C) = 5.5-8.5 nPas. (a) Ganulation 25 The
metformn HCl is delunped by passing it through a 40 nesh screen and

EXAMPLE 1
A controlled release tablet containing 850 mg of metformin HCI and 15 mg

pioglitazone is prepared as follows:

15 First Active Drug
L Core " (% composition of core)
Metformin HCl 90.54%
Povidone K-30', USP 4.38%
- Sodium Tribasic Phosphate 4.58%
20 Magnesium stearate 0.5%

! approximate molecular wei ght = 50,000; dynafnic viscosity (10% wi/v
solution at 20°C) = 5.5-8.5 mPa-s. .
(a) Granulation
25 "The metformin HCI is delumped by passing it through a 40 mesh screen and
coliecting it in a clean, polyethylene-lined container. The povidone, K-30, and sodium
tribasic phosphate are dissolved in purified water. The delumped metformin HCI is
then added to a top-spray fluidized bed granulator and granulated by spraying the
binding solution of povidone and sodium tribasic phosphate under the following
30  conditions: inlet air temperature of 50-70°C; atomization ajr pressure of 1-3 bars and

spray rate of 10-100 m¥/min.
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collecting it in a clean, polyethylene-lined container. The povi done, K-30,
and sodium tribasic phosphate are dissolved in purified water. The

del unped nmetformn HCl is then added to a top-spray fl uidized bed
granul at or and granul ated by spraying the binding solution of povidone and
sodi um tri baso etophu$shat e under the follow ng 30 condit PERES20DGA)08482 5 r
tenperature of 50-70C, atom zation air pressure of 1-3 bars and spray rate
of 10-100 m/m n. 13 WD 2006/ 107528 PCT/ US2006/ 009082 Once the bi ndi ng

sol ution is depl ebeqg, the bindigg avlutiesis depeted, itecprinulds he: Gtedrinhint @inmladd | t he

| oss on dryi [ ranul es are pass through a
coni] equi pg]gci t% 1’%) ﬁ%gi ﬁé’ng%ﬁﬁe\%lﬂe ? ﬁ%&ﬂ"‘%@%kﬁ%@??@&%@@% 2eqlet i ng 5
The magnesi upqwpredwith ¢heieguipalssted ab g maghsc@est0 nMesh st ai nl ess steel screen

and bl ended \p\%h ﬁn%e metformn HCl granules for approximtely five (5)
m nut es. Aftgb ]E)F di ng, the granules are conpressed on a rotary press

fitted wifh 15/ 32111emgnamnsmandtaﬁsipama¢1@mhmnmmﬁ sfaRilédk RedlQ¥REn Ranch,

upper punch mat ndent ati qn pin st at ed
above, the o If“i%g 1@5 Hg%é(]b%fmﬁﬁ[f%] fJPFeaé‘ﬁ? ivg ( g)e‘ﬁﬁ!“@?e“élﬁ?fn t he
phar maceut i chlkendiygukd gMnulé§)areS@ﬂipr§§éﬂt o rb@apt ﬁl@ﬁai}‘ &edTﬂ'ﬁh q8fign tr@tQJdEt can be
seal coated with an BP’V}%I? H?Pé‘l’al or other- suitab wat er - sol ubl e

material by TF9gE gp Y4 PYICHaPRPET BYmCh rﬁ‘f’@ff’é‘ra@mogl“@dﬂrly 15
Clear, in puimbhfih@shatod i), The Qpadry solution is then sprayed onto the core
t abl et usi ng a pan coater under the follow ng conditions: exhaust air
tenperattite of 38 agled;abaventhsaenifins predsufoamet byganyo mssis serdmoplay rate of

10-15 m/m nem'm%dg%@phgrﬁg&ggmd]%cﬁgg; ed with the sealing solution until a
t heoreti cal coatl ng level of approximately 2-4%is obtained. 20 11

Merbr ane (%@b%b@i’%fmé(ﬂnﬁpnﬁ’rbnbr ane) Cellul ose Acetate (398-10)2 85%
Triacetin 5% PE@hdQQ1006: 2R 1° B5L¥ka GRALE erag’r?'r?fété]i-?al 3 %ther sujtable

water-soluble material by first dissolving the Opadry material, preferably Opadry
15 Clear, in purified water. The Opadry solution is then sprayed onio the core tablet
using a pan coater under the following conditions: exhaust air temperature of 38-
42°C.; atomization pressure of 28-40 psi and spay rate of 10-15 ml/min. The core
tablet is coated with the sealing solution uniil a theoretical coating level of

approximately 2-4% is obtained.

20
iI Membrane (% composition of membrane)
Cellulose Acetate (398-10) 85% §
Triacetin 5%
PEG 400 10%
25

2 acetyl content 39.3-40.3%

(a) Membrane Coating Process
The cellulose acetate is dissolved in acetone while stirring with a
30 homogenizer. The polyethylene glycol 400 and triacetin are added to the cellulose
acetate solution and stirred until a clear solution is obtained. The clear membrane
coaling solution js then sprayed onto the seal coated tablets using a fluidized bed
coater employing the following conditions: product temperature of 16-22°C;

atomization pressure of approximately 3 bars and spray rate of 120-150 m}/min. The
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(a) Menbrane Coating Process The cellul ose acetate is dissolved in acetone
while stirring with a 30 honogeni zer. The pol yet hyl ene gl ycol 400 and
triacetin are added to the cellulose acetate solution and stirred until a
clear solution is obtained. The clear nenbrane coating solution is then
sprayed ont ovo bwe/si5&18 coat ed tabl ets using a fluidi zed BEHUSHBH &2

enpl oying the follow ng conditions: product tenperature of 16-22C;

atom zation pressure of approximately 3 bars and spray rate of 120-150
m/mn. The seikd\86re2@D6! 00628 uRTH HERORE! NGRS RvelSeradpprbxGRitdly 3ablset s
coated until a .theoretical coaling | evel of approximtely 3%1s obtained.
I11. Second ¥ Drug Layering (% conposition of second component) 5
Pioglitizone HC 43.5% Tween 80 2.0% } Hydroxypropyl nethylcellul ose
54.5% 10 Tween 80 and hydroxypropyl nethyl cellul ose are dissolved in
purified waltler. Seconfli¢tivedires byyermas theg%oﬁoﬁ’f?%’%‘éuof §6%9nd Hompewntit i on. The
resul tings suspension is then sprayed onto the above-nenbrane-coated '
tabl ets. EXAMPLE 2 15 A controlled rel ease tablet containing 850 ng of
metformn HCl andiagitiggne BEbgl i t azone i s4pf%pared as fol lows: First Active
Drug 1. Core (% copRpghtion of core) Meg{hgrmin HO 88.555% 20 Povi done
K-903, USP 6.368% Sodium Lauryl Sulfate 4.577% Magnesium Stearate 0.5% 3
appr oxi mat e nol ediidsexywespghmetkylgellolves 00054.8%nanmi ¢ vi scosity (10% 25 w v
sol ution) 300-700 nmPas at 20C. (a) Granulation The nmetform n HClI and sodi um
| auryl sulfate are del unped by passing them through a 40 nesh screen and
col | ectiHy t hem i nleeenl 8&rapd gotispsyigpye neethylpidiosS @rec diss@vatein pifedpovi done,

K-90, is di S\%é%tler\./%qog'hrtl nlérllléf iggle%fsgéréed-g&%t 13 lSOLfi%%q The resulting suspension

is then sprayed onto the above-membrane-coated tablets.

-\

EXAMPLE 2
15 A controlled release tablet containing 850 mg of metformin HCI and 15 mg

pioglitazone is prepared as follows:

First Active Drug
I Core (% composition of core)
Metformin HC] 88.555%
20 Povidone K-90°, USP 6.368%
Sodium Lauryl Sulfate 4.577%
Magnesium Stearate 0.5%

3 approximate molecular weight = 1,000,000, dynamie viscosity {10%
25 w/v solution) 300-700 mPa-s at 20°C.

(a) Granulation
The metformin HC] and sodium lauryl sulfate are delumped by passing them
through a 40 mesh screen and collecting them in a clean, polyethylene-lined
30 container. The povidone, K-90, is dissolved in_purified water. The delumped
metformin HC] and sodium lauryl sulfate are then added to a top-spray fluidized
bed granulator and granulated by spraying with the binding solution of povidone
under the following conditions: inlet air temperature of 50-70°C; atomization air

pressure of 1-3 bars and spray rate of 10-100 ml/min.
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metformn HC and sodiumlauryl sulfate are then added to a top-spray
fluidized bed granulator and granul ated by spraying with the binding

sol ution of povidone wunder the following conditions: inlet air tenperature
of 50-70C, atomi zation air pressure of 1-3 bars and spray rate of 10-100
m/mn. 15 WO 20067387528 PCT/ US2006/ 009082 Once t he bPABURYIEWHPIEEi on i s
depl eted, the granules are dried in the granulator until the | oss on drying
is less than 2% The dried granules are passed through a com | equipped
with the equi val eBhceahe Bindih soiesdn is deghaed, e driuldald @fddig iFEhean@aanesi um
Stearate i s passed. throu a 40 mesh i.hl ess . steel screen and _ bl ended

W th the et forRINHEGISS G ARGHES 18 iarok e ABE BYoriey BS PR ShITERS. ATt er
bl endi ng, the gobmlithEspANAtCBORRSRa00IARN 18 nicdh iskn- Press fitted with 15/ 32"
round standard concave punches (plain | ower punch, upper punch with an
approximately I 10 mmindentation pin). As stated above, the orifice my
be formedsby any) T@adiggcommonly enployed in the pharmaceutical industry.

(c) Seal Coating (optional) 15 The core tablet is seal coated with an
Opadry material ofteghigapsignseapleds mgicd through a ) weshetaiesy steghporepn apd

di ssol ving t Bﬁn@aa@'ﬂi}’{h@%&&ﬂfohﬁﬂnﬂ@r ShRARTLY af R AnYrely fﬁf?:r(S) Infhulldr Jéf’tjmed wat er .

The Opadry solution is then sprayed onto the core tablet” usin an
coat er under blending, oh¢ grnRgs eneimurespest orerratast sy fittehpéth di5(32é rend3g- 42C;
atom zati on pressiix 4 j y Q- ] he core
tabl et 20 isBCoate ﬁﬁ%ﬁgﬁﬂégg£§+ﬁﬁggggﬁﬁfF@%&Eﬁﬁ%ﬂ%gl%ﬁ@%&éﬁ?ﬁgrﬁcoating
| evel of 10 appwoivderdatiohpin2% i s obt ai ned. 11 Menbrane (% conposition of

menbrane) Cel | ul e 98-.40) 0% i i 9 0 10% 4
acetyl content 3 .§%E@$3a?%g &%)%H%%bﬁgﬁgx%ba Fﬁdﬁggﬁ%ggéﬁ%ﬁgﬁgﬁﬁ ul ose
acet ate i s demployeddd thephavatotiealwiiubtey.stirring with a honogeni zer. The
pol yet hyl ene glycol 400 and triacetin are added to the cellul ose acetate
solution and stirred. The coating solution is then sprayed onto the seal

coat ed {c) Seal Coating (optional)
15 The core tablet is seal coated with an Opadry material or other suitable water~
| soluble material by first dissolving the Opadry material, preferably Opadry Clear
in purified water. The Opadry solution is then sprayed onto the core tablet using a
pan coater under the following conditions: exhaust air temperature of 38-42°C;
atomization pressure of 28-40 psi and spay rate of 10-15 ml/min. The core tablet
20 is coated with the sealing solution until a theoretical coating level of

approximately 2% is obtained.

Ii Membrane {% composition of membrane)
Cellulose Acetate (398-10)* 85%
25 Triacetin ' 5%
PEG 400 10%

* acetyl content 39.3-40.3%

30  (a) Membrane Coating Process
The cellulose acetate is dissolved in acetone while stirring with a
homogenizer. The polyethylene glycol 400 and triacetin are added to the cellulose
acetate solution and stirred. The coating solution 1s then sprayed onto the seal coated

tablets in a fluidized bed coater employing the .following conditions: product
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tablets in a fluidized bed coater enploying the foll ow ng conditions:
product 16 WD 2006/ 107528 PCTI US2006/ 009082 tenperature of 16-22C;
atom zation pressure of approximately 3 bars and spray rate of 120-150
m/mn. The sealed core tablet is coated until a theoretical coating |evel
of approxi e glogriB328i s obtained. 5 I11. Second Active BEXUGSAeWPIBHg (%
conposition of second conponent) Pioglitizone HCl 43.5% Tween 80 2. 0%
Hydr oxypr opyl methyl cel |l ul ose 54. 5% Tween 80 and hydr oxypr opyl

met hyl cel | ul esgeetee df 5620 Cestoinfratior préisekt ofab@bximattly PoRILAd iFapaudiCl is
t hen di sper seﬁ#’eon;@ this il%lrutiggn. Ttg&fres%& ngf suspension i's then
sprayed ont o%f - LBJVEM R Lhe segedicqra bkt & copschmll g theopsties] softivelew! plel ease
t abl et cont agpireimaRy 3Wisebtaiesf ormin HO and 15 ng 15 pioglitazone is
prepared as follows: 1. First Active Drug A 500 ng netform n nmenbrane
coated tablet is prepared as described in Exanple 2 above except that

conpound supim.ool $asd Akife QL h1g ta ] o tformn
menbrane coated tabl ef has_fhe Eg’g{]?govm ng@g%h%gsshinﬁn%g?&g%jd%égphﬁtg?tgfm n HC
500 ng/tabl et PoMrg8iansddS, usp 35.96 dHdP¥abl et 25 Sodium | auryl

sul fate, NF 25. 84Tpmntggbl et Magnesi um stgapate, NF 2. 82 ng/tablet SEAL
COATI NG Opadry C ear (YS-1-7006) 23.53 ng/tablet MEMBRANE COATI NG 30

Cel | ul ose Aacet atBydrgogropgl meiylogdlubge g/ 646%et  Triacetin, USP 1.39 .

o/ tabl ot 13 S0oerirad el eyl g WAL A0bRaUFLA, O15-O7

10 Pioglitizone HCI is then dispersed into this solution. The resulting suspension is then

sprayed onto the above described tablets.

EXAMPLE 3
A controlled release tablet containing 500 mg of metformin HC] and 15 mg

15 pioglitazone is prepared as follows:

I First Active Drag

A 500 mg metformin membrane coated tablet is prepared as described
in Example 2 above except that compound cup toolings are used during tableting.

20 The 500 mg metformin membrane coated tablet has the following composition:

CORE
Metformin HCI 500 mg/tablet
Povidone K-90, USP 35.96 mg/tablet

25 Sodium lauryl sulfate, NF 25.84 mg/tablet-

Magnesium stearate, NF 2.82 mg/tablet
SEAL COATING

Opadry Clear (YS-1-7006) 23.53 mgfiablet
MEMBRANE COATING _

30 Cellulose Aacetate, 398-10, NF  23.56 mg/tablet
Triacetin, USP 1.39 mg/iablet
Polyethylene Glycol 400, NF ~ ~ 2.77 mg/tablet

Total weight 615.87 mg/tablet
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| T. Second Active Drug Layering An i medi ate rel ease anount of io litiazone
HCL is applied to the 500 ng P g netformn HClI nenbrane coated tabl et
prepared in step 1. The final tablet has the foll owi ng conmposition: 5
Metform n HCI nmenbrane coated 615.87 ng/tablet Pioglitazone Coating

Pi ogl i t azonewdiglos/is283 ng/tabl et  Tween 80 2.0 ny/t abl epcT/Bsioggpiogstione XL
15.0 ng/tablet 10 Opadry Cear (YS-1-7006) 8.47 nyg/tablet Color Coating
Qpadry White 10.0 ng/tablet Polishing Coat Candelilla Wax Powder 2.0

ng/ tabl et 1H. TheSsobmihdtivaDoncl8@dhg Ng is directly applied to the 500 ny
metformn HCl nmepbrane.coated tablets. The pioglitazone coating is
prepared by di ssdtyiTHgedie seleasy gmpynt ob pigelitaeonediCL ds ek ty e SPOMEP| asdone
XL and 0. 036 kg ohetfor@RHEGnémblndBted kB1ePhrepiitd iB's%g I.V\@fx@findl'ﬁfbﬂglfnﬁ
honogeni zer. Once tpﬁse, i ngredients are dissolved, 20 0.296 kg o :

pi ogl i t azone HCl P&TYP¥HEceBROSIHYS t he sol ution and honpgeni zed. The
honogeni zed di spavair@mid BCLH&AnELE &alhy appl 'ﬁ@.s%??%tlﬁﬁleﬁoo ng metformn HC
menbrane coated tabl ets using a 24"0 Hara Labcoat | "'pan coater with the
following condi thieHiazomgfrenlingat e 15-27 ni/nin 25 Exhaust Tenperature
42-47C Atom zation Al 25 psi Pan z pmlinlet Air Flow
300- 400 CFM 30 Once fﬁgggfa%gll%ﬁ%zone coati ngsﬁgs?qggteaglegppl ied to the 500 ng
metformin HCl menbrad@eendft ed tabl et, - an aesthagitablar col or coating of
Qpadry white is appli i oglitazone te bl et. The col or
coating is prepared b;’iglﬁklgsbdgxr‘gl%rlfg 0.179 kg o%%%b;e?mi te in 1.791 kg of
purifiediGater. The OPpatiry Ciar (¥S-34/9p@nsi on %47 mgtabt 2006/ 107528

PCT/ US2006/ 009082 ;.. Coating

Opadry White 10.0 mg/tablet
Polishing Coat
Candelilla Wax Powder 2.0 mg/tablet

15
The pioglitazone coating is directly applied to the 500 mg metformin HCI
membrane coated tablets. The pioglitazone coating is prepared by dissolving 0.252
kg of Opadry Clear, 0.269 kg of Polyplasdone XL and 0.036 kg of Tween 80 in 9.908
kg of purified water using a homogenizer. Once these ingredients are dissolved,
20  0.296 kg of pioghitazone HCI is dispersed into the solution and homogenized. The
homogenized dispersion is then directly applied to the 500 mg metformin HCI

membrane coated tablets using a 24”°0’Hara Labcoat 111 pan coater with the following

conditions:
Spray Rate 15-27 mL/min
25 Exhaust Temperature 42-47°C
Atomization Air Pressure 25 psi
Pan Speed 5-9 ipm
Inlet Air Flow 300-400 CFM
30 Once the pioglitazone coating has been applied to the 500 mg metformin HC]

membrane coated tablet, an aesthetic or color coating of Opadry white is applied to
the pioglitazone coated tablet. The color coating is prepared by dispersing 0.179 kg
of Opadry White in 1.791 kg of purified water. The Opadry White suspension is

i8



applied to the pioglitazone coated tablet using a 24" O Hara Labcoat I11
pan coater wunder the follow ng conditions: Spray Rate 20-35 niL/mn

Exhaust Tenperature 35-45C 5 Atom zation Air Pressure 25 psi Pan Speed 9
rpomlinlet Air Flow 390-500 CFM Once the color coating is applied, the

t abl et s ar e wokhistes2susi ng 0. 036 kg of 10 Candelill a WRLTHSUISYCHNSEXAMPLE 4
A controlled rel ease tablet containing 500 ng of netformn HO and 15 ng
pioglitazone is prepared as follows: 15 1. First Active Drug A 500 ngy

menbr ane coatgdict abklet pibglitposp araed taidetdsbgrd DEd)HarEKaRPpiaII 2 anadaye except

that conpound cup tooli.ngs are used during tableting. The 500 ng nenbrane
coat ed t abl efmcgeég‘etfi%go ’#F@@tﬁﬁs'corrposi tion: 20 CORE Metformn HCl 500

nmg/ t abl et  Povi dogygaR&@, USP 35. 96 nuy/t ablsgtmysgadi um Lauryl Sul fate, NF
25. 84 ng/t abl et Nggg_esi um Stearate, NE 2.82 ng/tablet SEAL COATI NG
Opadry O ear (YS-4XPABBEYPIPY¥AGE g/t abl et 3SHEIBRANE COATI NG Cel | ul ose

Acet ate, $598-10, AMomi=iieh Aw¥tahket 30 ig'bﬁceti n, USP 1.39 ny/tabl et
Pol yet hyl ene A ycol 400, NF 2.77 nyg/tablet Total weight 615.87 ng/tabl et

I'l. Second ActivePari§ed ayering 19 WO 2086Pm07528 PCT/ 1752006/ 009082 An
i mredi at e rel easepaRWHicRf Pioglitiazonggdkpy bsapplied to the 500 ng

Once the color coating is applied, the tablets are polished using 0.036 kg of

10 Candelilla wax powder.

EXAMPLE 4
' A coniroiled release tablet containing 500 mg of metformin HCI and 15 mg

pioglitazone is prepared as follows:

15
I First Active Drug
A 500 mg membrane coated tablet is prepared as described in Example 2
above except that compound cup toolings are used during tableting. The 500 mg
membrane coated tablet has the following composition:
20
CORE
Metformin HCI 500 mg/tablet
Povidone K-90, USP 35.96 mgftablet
Sodium Laury] Sulfate, NF 25.84 mg/tablet
25 Magnesium Stearate, NF 2.82 mgftablet
SEAL COATING
Opadry Clear (YS-1-7006) 23.53 mg/tablet
MEMBRANE COATING
Cellulose Acetate, 398-10,NF  23.56 mg/tablet
30 Triacetin, USP 1.39 mgftablet
Polyethylene Glycol 400, NF 2.77 mg/tablet
Total weight 615.87 mg/tablet
11. Second Active Drug Layering
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metformn HC seal coated tablet prepared in Step |I. The final tablet has
the follow ng conposition: Metformn HCl nenbrane coated tablet 615.87
ng/tablet 5 Seal Coat Opadry Cear (YS-1-7006) 13.8 ng/tabl et

Pi oglitazone Coating Pioglitazone HCl 16.53 ng/tablet Tween 80 2.0

ng/ tabl et OO Bwditems2sChl ori de 4. 27 ng/tabl et Opadry C eZETUYROGHPHERE6) 2, 0
ng/tabl et Color Coating Opadry White 8.10 ng/tablet Polishing Coat 15
Candelilla Wax 0.20 ng/tablet The seal coating solution is prepared by

di ssol ving 0. 258 kg imfnefpdelyastlapdint of HiogliGaz6nk HCDfis ppplich ke the 5B @fg and
spraying the solutigon on approximately 12.088 k f the 500 menbr ane
coated netformin ﬂa‘”{%h@! S‘%EF%Edggl?lﬁ T%Pa’?ﬂ"m%teﬁgr a?%eféla]_*é@é’o%ﬁs 91 pan
coater. The seal fMawingsompsiticpd under the follow ng conditions: Spray Rate
20-35 L/ mn Exhgiust Te rature 35-45C Atonization Air Pressure 25 psi
Pan Speed 9 rpm 2% 1 PReEPBHE Setrdsdtet cEM R PE/Blet t azone coating i s
applied top the segdaicosted 500 ng netform n HCI nenbrane coated tablets.
The pioglitazone coating is_prepared by dissolving 0.040 kg of Opadry

Cl ear, 0.085 kg of socf?Rilﬁw&lF%r&aé-?&ﬁ 0.040 k}yBste/tableten 80 in 4. 915 30 kg
of purified waterpisiiRnachampgeni zer. Once these ingredients are

di ssol ved, 0.328 kg of pioglitazone HCl is dispersed into the solution and
hormogeni zed. The hondtehitazaee BCkper si on i s t Hepd mpfdbleéd to the seal coated

500 ng netform n HC m{fqg?ne coated tabl et s, ysi g 24" O Hara Labcoat
1l pan coater with the follow ng conditions” 2006/ 107528
PCT/ US200%/ 009082  SpriegivpeEdorid® 30 nl/ gun/ m $27 mg/tablet
Opadry Clear (YS-1-7006) 2.0 mg/tablet
Color Coating
Opadry White 8.10 mg/tablet
Polishing Coat
15 Candelilla Wax 0.20 mg/tablet

The seal coating solution is prepared by dissolving 0.258 kg of Opadry Clear
in 2.576 kg of purified water and spraying the solution onto approximately 12.088 kg
of the 500 mg membrane coated metformin HCI tablet cores using a 24” O’Hara

20 Labcoat I pan coater. The seal coat is applied under the following conditions:

Spray Rate 20-35 mL/min
Exhaust Temperature 35-45°C
Atomization Air Pressure 25 psi
Pan Speed 9 1pm

25 Inlet Air Flow 390-500 CFM

The pioglitazone coating is applied to the seal coated 500 mg metformin HCI

membrane coated tablets. The pioglitazone coating is prepared by dissolving 0.040

kg of Opadry Clear, 0.085 kg of sodium chloride and 0.040 kg of Tween 80 in 4.915

30 kg of purified water using a homogenizer. Once these ingredients are dissolved,
0.328 kg of pioglitazone HC! is dispersed into the solution and homogenized. The
homogenized dispersion is then applied to the seal coated 500 mg metformin HCl
membrane coated tablets using a 24” O°Hara Labcoat IIl pan coater with the

following conditions:
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Exhaust Tenperature 35-45C Atom zation Air Pressure 20-40 psi Pattern Air
Pressure 20-40 psi 5 Pan Speed 8-12 rpmiInlet Ar Flow 250-450 CFM Once
the pioglitazone coating has been applied to the seal coated 500 ny
metform n HCl nenbrane coated tablets, an aesthetic or color coating of
Opadry 10 W t@sitessappl ied to the pioglitazone coated PEHUS8I/OPAB2Ccol or
coating is prepared by dispersing 0.159 kg of Qpadry Wite in 1.585 kg of
purified water. The Opadry White suspension is applied to the pioglitazone
coat ed t abl et usimaphmdi tions sim @30 hgbese described above for
application of t Lsrcoatl ng. Onc ié coI or coating is applied, the
tablets are polis RIEMBETHB04 kg BFHCandel i11a wax powder. 15 EXAMPLE 5
A control |l ed rel easaitaibh air re@sirai nlz@ngpQDO mg of netformn HCl and 30 ny
pi oglitazone is gﬁepared as foll ows: First Active Drug 20 A. Core (%
conposi tion of cord&fM NEFISH n HC 2@8" ®#% Povi done K-903, USP 6.87%

Sodi um Lagiryl Sullfa@t@eéa 55% I\/agne5|ng,§}nearate 0.5% 25 3 approxinmate

nol ecul ar wei ght = 000, 000, dynam c viscosity (10% w v solution) 300-700
nPas at 20C. Appr B%ﬁﬁt W 206. 34 k@BH5PEFM:i ed water is added to a
stainless steel tank 30 followed by approximately 10.86 kg of povidone
K-90. The solution is m xed at about 330-360 rpns for about 45 m nutes or
until the povi dorféndeshe pinglivewieycoatinas bas| een appindrioxtheratad lcyatdB 90U sgkg of

metformn H 1 r.een and no
spacer at 8% %@gﬂ??ﬁﬁ%é@é %9%8%8%&? %‘%@?ﬁE%@@ f)ﬁ%ﬂ)‘gg °§1C?Fad1§’cr eened
met f or m K HGVhite iy @@H@th the picglicrOE-Baed @blt.t )l”hbr:dmdccfatmg dimgurddey coat er

wi th Wirst erd]kﬂéﬁ*ﬁfgt 0.§§§ %& 0"13%)pa5’1¥' %ltm Iinsgg])kg of pup?ecpwa er. 5I'h(f?fO Sldze .

White suspension is applied to the pioglitazone coated tablet using conditions similar

to those described above for application of the seal coating. Once the color coating is

applied, the tablets are polished using 0.004 kg of Candelilla wax powder.

15
EXAMPLE 5
A controlled release tablet containing 1000 mg of metformin HCI and 30 mg
pioglitazone is prepared as follows:
I First Active Drug
20 A Core (% compbsiﬁon of core)
Metformin HCI 88.07%
Povidone K-90°, USP 6.87%
Sodium Lauryl Sulfate 4.55%
Magnesium Stearate 0.5%
25
' * approximate molecular weight = 1,000,000, dynamic viscosity (10%
wiv solution) 300-700 mPa-s at 20°C.
Approximately 206.34 kg of purified water is added to a stainless steel tank
30 followed by approximately 10.86 kg of povidone K-90. The solution is mixed at

about 330-360 rpms for about 45 minutes or until the povidone is completely
dissolved. Approximately 139.14 kg of metformin HCl is passed through a Comil
equipped with a #813 screen and no spacer at 840-850 rpms.
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mm The nmetformn HCO is fluidized and the product tenperature is adjusted
to about 38-43C. The povidone solution is sprayed onto the fluidized
metformin 5 HCO with an atom zation pressure of about 2.5-3.0 bars and the
punp rate of: 0-15 m nutes 491-515 g/mn (target 5009/ mn) 16-30 m nutes
680- 710 g/ mwo ¢dogngges 700 g/ m n) 31-45 minutes 860- 910PGI/HBWO(AIBHet 900
g/mn) 10 46-60 m nutes 1090-1170 g/mn (target 1100 g/mn) 61 mnutes to
end 1170-1220 g/mn (target 1200 g/mn). Once the povi done sol ution has
been consuned, t h@hgscanmddagetinindiCEl Jéaded hil 2 GH0E-8D LSRRG Alughout 2100
CFM and 60C inlet, air t. erature until the |oss on 15 drying (LOD) is not
more than 2% THS cPaé%IﬁY‘ﬁ‘ir@ Si5F Hert eé?ebb%t%@@d“%}ﬂﬁ‘ﬁﬁéwo&ﬂ@ﬁﬁ%izeéqﬁﬂ pped
with a #1143 stmamnlBenefoagh ITrieenidnd -ad #R 15 - of

1086- 1088 rpns %o pr.o g&e approxi mately 150 éagoo?ﬁgrrlg ?ﬁmﬁﬁ%ﬁgﬁ%%nul es.
The granul at i orfPBotietsCi sthe ggudpng) seluteads serayedrmsta the fhidizademetfypmini xat el y
300 kg of net fraridim HGko F0X 4 JThe netformn
granul es are added to a gg%gﬁghjl%tgéurg%l.@ﬁ?—%%gg%r?éwnddtggggﬁgﬁagé(\3/5'th
approximately 14.38 kg of sodiumlauryl sulfate and bl ended for about 20

m nutes. About 1.&85 kel nagne@;}ugt@gs%/ﬁg{%tr%%]@ﬁﬁfed t hrough a #40 nesh

stainl ess steel screen then adde : n the Slant- Cone
bl ender. The resul@3hgingest ur e $89-HlOsataiodtaigst 7¢gpmin)5 mi nut es then 25

conpressed into (Aolehsuiis! N9 SdoRIANRl S@Rghy Pr ess equi pped wi th a
a pre-conp

'/2" round conpound cup die, ression §orce of 6 and a main
conpressi®n for A-@FmBstes The r KOO 7O g/mimbikgtts 18Xt} a wei ght range of
1044 g to about: : i a i.ght of 3 hardness of 20-36 kp
(target of 28 kp)lééﬁlggtgsﬂeﬁl?abi %I?P%%%?gfn@gﬂmgﬁama%yg’g’aual to 0.8% 30 B.

Seal Coating About 57.61 kg of the core tablets prepared above are sea

coated with an s terial. or other suitable water-sol yuble material by
first di ssolvi ngc@%g tye@)r%aj‘r% © Rdpuen %13, Bt SRS e&ﬁ%‘ﬁ{es@? eddnde opadry
C ear YS- 1- 700@pidized dbbartabo@2 1NDCFDD Ghd 6PEATePETi PR QAR A0ss2h: 49 kg of
purified water. . The dry sol utjon,is.then sprayed onto the cor t abl et
usi ng anlé,C\JIaHar g %(L%tjs %?tlm%rﬁﬁf’%’g%@egﬁ‘wetswu ‘ﬂﬁsa?f? Passed el idns  under

Comil equipped with a #1143 stainless steel screen and a #075 spacer at a speed

of 1086-1088 rpms to produce approximately 150 kg of metformin HCl granules.
The granulation process is repeated a second time to produce appromixately 300
kg of metformin HCI granules. ‘

20 Approximately 300 kg of the metformin granules.are added to a 50 cu. Ft.
Slant-Cone blender along with approximately 14.38 kg of sodium lauryl sulfate
and blended for about 20 minutes. About 1.58 kg of magnesium stearate is passed
through a #40 mesh stainless steel screen then added to the mixture in the Slant-
Cone blender. The resulting mixture is blended for about 5 minutes then

25 compressed into tablets using a conventional tablet press equipped wiﬁ a %"
round compound cup die, a pre-compression force of 6 and a main compression
force of 38. The resulting tablets exhibit a weight range of 1044 g to about 1226 g
with a target weight of 1135g, hardness of 20-36 kp (target of 28 kp) and a
friability of less than or equal to 0.8%

30
B. Seal Coating

About 57.61 kg of the core tableis prepared above are seal coated with an
Opadry material or other suitable water-soluble material by first dissolving the
Opadry material, preferably about 3.98 kg of Opadry Clear YS-1-7006) in about
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the follow ng conditions: exhaust air tenperature of 40-47C, atom zation
pressure of 50 10 psi, and spay rate of 18060 g/ m n/3 guns, pan speed of
4-8 5 rpns and air volune of 1000200 CFM The core tablet is coated with
the sealing solution until a theoretical coating | evel of approximtely
2.8-4.4% i s Woewprmess C. Menbrane Coating 10 A cel | ul os@CHYTSHG@$2Dr ane
coating is applied to the seal coated netformn HCl tablet cores to
produce nenbrane coated nmetf ormn HCO tablets with the follow ng

conposi tion: M2f4orks 6f el GRAFUTIA fate
(398-10)4 1. 3135 B O el T %%%%gluﬁé’gﬁo%ép?%ew“g%ﬂ?%e

39.3-40. 3% 20 9% 15k AmPisra bab 63211 pen contespiiha 363 p@uaénramvas wtdei nl ess
steel tank foI lnenael oviYe aBRuE 7 f e m xed for
about 20 m nutes until gthe s%&ut%gandggeagorf@e}awégﬁﬁ g%}eﬁ’hggs 8% on i s

cl ear about 0. ®PSHg b Pus ang) S@?ﬁératgbﬁlb‘iﬂttﬁol@/@lw/é gauk] @dn Speet] é 4@)I ution
and m xeds f or f about 046 kg
of triacetin. ?ﬁg ﬁsng% lljl?olog}rl:ﬁ (ieif 1&9{)(12?@?3?\? Bérrll]‘ég@ Ileg%gﬁogt{g&)v%@% gf-l gAbo

59. 07 kg of t heolyeey uniibatheereties fenting &avbl@lfap;amlmmlyazr.m.nmdeﬁtaimﬂ.o a

GPCG- 60 (Gatt) brand fluidized bed coater with Wirster insert (size 18" by
45 mm high) wth a nozzle of size 1.5 mm The seal coated netfomin HC
tabl ets arei s $0 MémfireieA@mtiapd t he product tenperature is adjusted to about
213C. The cellul ose acetate solution is sprayed onto the fluidized seal
coated metformn HCl tablets with an atom zation pressure of about 2.0-3.0
bars, ail} volume of dfidDse 3BGaFMembtina coapig)s radpleedofo 400 LQA gédan until a
wei ght gai n 2% t 1.38 i S _obt ai ned, e the desjred anmount of
nenbr ane coa %ttr%m ﬁ%%é‘% IR égq"ﬁeemﬁ@hﬁp%lﬁ%teéd%ﬁ’éﬂmnﬂch@Qﬁﬁﬂyhl07528
PCT/ US2006/ 0BOf82wirtgabmebstiare dried in the fluidized bed 213C and. 1350100
CFM for about 10 mnutes foll owed by 40C and 1350100 CFM for about 5
mnutes. The resulting membrane coated tablets are laser drilled to create

an orifice in Metformin HCl 1000mg Tablet 98.456%
15 Cellulose Acetate (398-10)"* 1.313%

Triacetin 0.077%

PEG 400 1.54%

4 acetyl content 39.3-40.3%
20
Approximately 29.95 kg of acetone is added to a stainless steel tank followed
by about 0.788 kg of cellulose acetate and mixed for about 20 minutes until the
solution becomes clear. Once the solution is clear about 0.092 kg of polyethylene
glycol 400 is added to the solution and mixed for about 5 minutes followed by the
25  addition of about 0.046 kg of triacetin. The solution is mixed for an additional 5
minutes.
About 59.07 kg of the seal coated metformin HCI tablets are loaded into a
GPCG-60 (Glatt) brand fluidized bed coater with Wurster insert (size 18" by 45 mm
high) with a nozzle of size 1.5 mm. The seal coated metformin HCI tablets areis
30 fluidized and the product temperature is adjusted to about 214+3°C. The cellulose
acetate solution is sprayed onto the fluidized seal coated metformin HCI tablets with
an atomization pressure of about 2.0-3.0 bars, air volume of 1600 = 300 CFM and a
spray rate of 4004100 g/min until a weight gain of 1-2% (target 1.38%) is obtained.

Once the desired amount of membrane coating has been applied the membrane coated



t he approxi mate center of each side of the nenbrane coated tablet (i.e 2
orifices) wwth 5 an average dianeter of 0.5 mmper orifice. The top
mcronmeter is 6.5 2 mm bottommcroneter is 6.75 2 nm the pul se wi dth of
the laser is 17070 and pul se delay of 340150 and 350 150 respectively. 11I.
Second Acti WeORweg0738 An i nmedi ate rel ease anount of pi GGRUSHRGMLOSRICL | S
applied to the 1000 ngy netform n HCO nenbrane coated tablets prepared in
step |I. The final tablet has the follow ng conposition: Metform n HC
menbrane coattgifett abd efiedl 20 #heOfluTBYzERBEE D 113583 dCPRIINEH EFMORRAL, P]gar
(YS-1-7006) 16.0 tab4 et Pioglitazone Coating Pioglitazone HO 33, 06

ng/ tabl et  SORPHEAT CHPETS AT and IO €M ferrbavtys mingtes. (YS- 1- 7006) 3.0
ng/tabl et 20 Col gfe feoiihdGe i - 22 0, 27 t abl et

Pol i shing Coat Candelill a%@%?ﬁog%aéﬁ%éﬁ%%égﬁgy%%} eangoégllw{éloati ng i s
prepared by dRsHErRITRIE eentey of rash side ofthe mpmbrana codterd BblaTBe 2logficds) withanol and
m xi ng the dizgReEakom j ) " I IS L prayed onto
appr oxi mat el 513.51%‘42&1359{3? 13’???? %(%g&n%%%gt gg%ﬁ?éﬁhg&dﬁgeﬁﬁ‘?gﬁei 30185 ed

t abl ets usi né’O‘éorgmcr@nPﬁr # 4. 4bedamm,|thd pPserwidtacfche 1abbreis 8@k 70cmdtpulss appl i ed
to the 1000 i | ated tablets with the foll ow ng
condi tions: dg%ygg%g%ﬁ?{g?%d'%&iggﬁ?ﬁsﬁ%ﬁﬁ% n Exhaust Tenperature 25-45C

At om zation Air Pressure 20-40 psi Pan Speed 6-12 rpnms Pattern Air
Pressure 20- psk. 24 . 107528 PCT/ 11S2006/ 009082 Inlet Air Flow
250- 450 CFM #1')e pSec% 4 Xhvedh oating then is applied to the seal coated
1000 ng ARt f dmninmedi@ refeasbr ament edtpéeplitablee HET. Thepiicaobi thazione w@ating is

prepared by gl‘leﬁgl%‘llil\'l/ 'H membrane coated tablets prepared in step I. The final tablet has the

following composition:

Metformin HCI membrane coated tablet 1201.0 mg/tablet
Seal Coating '
15 Opadry Clear (YS-1-7006) 16.0 mg/tablet
Pioglitazone Coating
Pioglitazone HCI 33.06 mgftablet
Sodium Chloride 4.27 mg/tablet
Opadry Clear (YS-1-7006) 3.0 mg/tablet
20 Color Coating
Opadry I White (Y-22-7719) 20.27 mg/tablet
Polishing Coat
Candelilla Wax Powder 0.40 mg/tablet
25 The seal coating is prepared by dispersing 0.174 kg of Opadry Clear in 3.478

kg of ethanol and mixing the dispersion for 15 minutes. The dispersion is than
sprayed onto approximately 13.174 kg of the 1000 mg metformin HCl membrane
coated tablets using a 24” O’Hara Labcoat 111 pan coater. The seal coat is applied 1o

the 1000 mg metformin HCI membrane coated tablets with the following conditions:

30 Spray Rate 10-30 mV/gun/min
Exhaust Temperature 25-45°C
Atomization Air Pressure  20-40 psi
Pan Speed 6-12 rpms
Pattern Air Pressure 20-40 psi
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0.036 kg of Opadry O ear and 0.046 kg of sodiumchloride in 5.344 kg of

et hanol 5 using a honobgenizer. Once the ingredients are dispersed, 0.359 kg
of pioglitazone HC is dispersed into the solution and honogeni zed. The
honogeni zed di spersion is then applied to the seal coated 1000 ng

met f or m n HOVO pwwade7a28e coated tablets wusing a 24" O HaPETUAWSEHP0S2| | pan
coater with the follow ng conditions: Spray Rate 10-30 ml/gun/mn 10
Exhaust Tenperature 25-45C Atomi zation Air Pressure 20-40 psi Pan Speed
6-12 rpm Patter npfiinifngssure 20- 40498450 cdpph et Air Fl ow 250-450 CFM 15
Once the pioglitazone coating has been applied, an aesthetic or color
coating of Opadryhqpioshtizoge postiapen ischppliedtth hesed ghated i engwetfadit abl et s.
The color co P r y Wiite
T acd07 kg o0 HplitonePiGRE" ety 19 RRRIRLOR ol eBle SPRRON, 124" T
the pioglita28hekEof QrodtyeQlesradnidel @46 kﬁoﬂ@dmnﬂdﬂO@eHarSasmmmanbl pan
coater uskng i m S bov r the seal
coat i ng. tncuifh g bRk dndl dednkidBBR 4R°GiRREE R Pibdlene s Ui ng
0. 004 kg of G&hdedisgelsad wax tpoathEion azlED(bMvﬁdgEnGedA 'erﬁ:omigémthdrdﬁpeﬂﬁ)ﬁ ig¢ abl et

2o 1ol lows: PPt b B0 Bolat 209006 el Pk Biarea coapiaied s T

prepared as desgcs 24760 Har IEabaaamHIépﬁz coﬁﬁﬁ\tﬁhﬂiEH&lloW@@cdﬁﬂﬂMﬁﬁbrane coat ed

tabl et has the followng conposition; 30 _Metformn HCl 1000 ng/tabl et
Povi done K- 90, US%’r%bgf{ﬁgng/tabl et d%(ﬁﬁ_gﬁ’ﬂ{m Sul fate, NF 51.69

nmg/ t abl etlo Nagneslir::umﬁtreﬁpa’aﬁre NF 5.8531g/ t abl et  SEAL COATI NG 25 WO

2006/ 107528 PCT/ U§2006/ 00 Clpadril Clear (YS-1-7006) 47.05 ng/tablet
VEVMBRANE COATI NG tomization .TCSSU 0-40 ps1

Pan Speed 6-12 rpm
Pattern Air Pressure 20-40 psi
Inlet Air Flow 250-450 CFM
15 Once the pioglitazone coating has been applied, an aesthetic or color coating

of Opadry II White is applied to the pioglitazone coated tablets. The color coating is
prepared by dispersing 0.220 kg of Opadry II White in 4.407 kg of ethanol. The
Opadry 11 White suspension is than applied to the pioglitazone HCI coated tablets
using a 24” O"Hara Labcoat 11 pan coater using conditions similar to those described
20  above for the seal coating. Once the color coating is applied, the tablets are polished

using 0.004 kg of Candelilla wax powder.

EXAMPLE 6
A controlled release tablet containing 1000 mg of metformin HCI and 30 mg
25  pioglitazone is prepared as follows:

1 First Active Drug

A 1000 mg membrane coated tablet is prepared as described in Example 5

above. The 1000 mg membrane coated tablet has the following composition:

CORE :
30 . Metformin HCI 1000 mg/tablet
Povidone K-90, USP 78.0 mg/tablet
Sodium Lauryl Sulfate, NF 51.69 mg/tablet
Magnesium Stearate, NF 5.65 mg/tablet
SEAL COATING
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Cel l ul ose Acetate, 398-10, NF 15.77 ng/tablet Triacetin, USP 0.92
ng/tablet 5 Polyethylene dycol 400, NF 1.85 ng/tablet Total weight 1201.0
ng/tablet 11. Second Active Drug An i mredi ate rel ease anmount of
pioglitazone HCL is applied to the 1000 ng 10 netform n HC nenbrane
coated tabl eve2peagarsed in step |I. The final tablet hasPERES20EPBA ng
conposition: Metformn HCI nenbrane coated tablet 1201.0 ng/tablet Seal
Coat Opadry Cear (YS-1-7006) 21.0 ng/tablet 15 Pioglitazone Coating

Pi oglitazone o33 C0Gr - {-aldest  Sogh pany ide 5.0 ng/tablet Opadry

C ear (YS—l-gaq;%%ﬁgJngﬁabl eftﬁ Col or Cog}t?%bﬁ% 20 Opadry Il Wite
(Y-22-7719) YEMERAYECPAENG pol i shing Coat Candelilla Wax Powder 0.40

ng/ tabl et The @%ﬁhos@%&ta{'e?sg%pmh?d t ps 4h.A09Q ng netfornmin HC nenbrane
coated 25 tablet. The seal coating 1s prépared by dispersing 0.229 kg of
Opadry O ear i hreeetied)Shg of al cohol 0.8Bmedakletni xi ng t he di spersion for 15
m nut es. 4sThe dj L L spr approxi mately 13.08 kg of the
1000 ny mtforﬁlaﬁ&fﬁ%%&ggﬁé%&g%es ﬁgﬁﬁ’&ﬂg&% O Hara Labcoat 111 pan
coater with Tofel wieightl e tip set 42" fiWhQmgtablep of the static bed and the
follow ng conditions: 30 Spray Rate 25 10 nlL/gun/m n Exhaust Tenperature
25C 5C Atom zation Air Pressure 10-40 psi Pan Speed 4=9 rpm Supply Air
Fl ow 200100 XtFM $@ond Active Drug - - - - - WD 2006/ 107528 PCT/ US2006/ 009082
Pattern Air Pressyr

Gt 50 ASke amount of pioglitazone HCL is applied to the 1000 mg
10 metformin HC] membrane coated tablets prepared in step 1. The final tablet has the

following composition: :
Metformin HCl membrane coated tablet 1201.0 mg/tablet
Seal Coat
Opadry Clear (YS-1-7006) 21.0 mg/tablet
15 Pioglitazone Coating
Pioghtazone HC} 33.06 mg/tablet
Sodium Chioride 5.0 mg/tab]et.
Opadry Clear (YS-1-7006) 3.7 mg/tablet
Color Coating
20 Opadry 11 White (Y-22-7719) 21.54 mg/tablet
Polishing Coat :
Candelilla Wax Powder 0.40 mg/tablet

The seal coat is applied to the 1000 mg metformin HCl membrane coated

25  tablet. The seal coating is prepared by dispersing 0.229 kg of Opadry Clear in 4.573
kg of alcohol USP and mixing the dispersion for 15 minutes. The dispersion is then
sprayed onto approximately 13.08 kg of the 1000 mg metformin HCI tablet cores
using a 24” O’Hara Labcoat 1Tl pan coater with the nozzle tip set 4£2” from the top of

the static bed and the following conditions:

30 Spray Rate 25 % 10 mL/gun/min
Exhaust Temperature | 25°C & 5°C
Atomization Air Pressure 10-40 psi
Pan Speed "~ 491pm
Supply Air Flow 200+£100 CFM
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The seal coating dispersion is continuously stirred until it is consuned
during the coating process. 5 The pioglitazone coating then is applied to
the seal coated 1000 ng netformn HCl nenbrane coated tablets. The

pi oglitazone coating is prepared by m xing 4.434 kg of al cohol USP and

1. 250 kg of wpwedos/kisseswat er (approxi mately a 78: 22 al cohBCT/US006/0p482 | ed
water ratio) and slowy dispersing 0.040 kg of Opadry Clear into the
solvent mxture. Once the OQpadry Clear is dispersed, it is honbgenized for
about 10 m nutes. he Opadry Ce i spersion is honogeni zed, 0.054
kg of sodi um chl J’ra}]‘%égﬁrgﬁe%bﬁ?ed tothe d §%6ei]?séi on and honogeni zed for about
2 mnutes. After the sodium chloride is honbgenized, 0.360 kg of

pi oglitazone HC s slowy dispersed into the. solvent mx and_then
honogeni zed for egltglgﬁ?al fﬁat%\g%m’g@lpn51%08“?1}?851&5‘86?4 ‘P’é‘gﬁﬂﬁcqﬂ‘?@lm‘:‘? during

honogeni zed, tht bextihppmogeni zer is renoved fromthe m xi ng vessel and repl aced
15 with air mxer,apd m xed. for gn additional 15 m nutes. The

pi ogl i tazone su gﬁgﬁgﬁﬁzqngcgqqqgrt 15 ArRied forfhe sakirated 1800 mg meesfemmived duri ng

t he coati ng PCoOREstrand hRted PALGS. | TIRZAOGi14Ghe &Jdﬁxﬁgeﬁ?}éiﬁreﬁ?o 3RRIngedy40 the
seal coated /1000 tableg cores using a 24"

formn HCO nenbrane coate
O Hara Labcc}%Oflallq%g‘Harﬁé%G‘H{né%%& pif Ruskied pvgies (approrinaldy a/822 algebobtot he t op

of the statiguifiedvwiel Mitib)hd P19 Wisp&sinR0Bud k9 BFOpafly & 0
m./ gun/ m n }g]haust Ter;pj;r at ur e?ZSSECS] %t om z%ti oﬂgﬁlyr WS?%%%EO%%LM psi

Pan Speed 4-9%*FpieUncpdeq @padrnilear dispwived, 1 o-umopized Sorabpyt i minkter] ow
200100. GoM @ thBpRirp Sidat falzsgangiggqmrﬂ&genaéd tb%ﬂlkgfc? do8fnt %15%& geal

coat ed 1000 met T orm n HC rane coated tabl an aesthetic coating
of Opadry 1RdYi toethe glisparsioni asd homogendzedi foy bbqub ZommutesatAftert thilsediumThe
aesthetic cQ@lhBgid Konl-e _ I ' - . adry Il VWite
(Y-22-7719) in 4. 691 K§ ’g?édgﬁggﬁéﬁéqﬁ%@gﬁ%&emﬁﬁéﬁ%ﬁﬁg%é*?érﬁ%%“?%ﬁ’efor about
1 hour. The sojyarimyix and Weh hemdgenired Sirahoutd Otrhiawtes. sPncaytbelpioglitezdnh ¢1CI

W TR e nody e iaeg g SRR Kl B o PR W iRl 70
foll owi d§g eofidit jatmstixe? 7andOnRE0 6l AR 5&BitR6H/ LS2G66GA009INR2 piofiitaagheRat e 25
10 nmi/gun/ mstpension is stirred until the suspension is consumed during the coating process. The
pioglitazone HCI suspension is applied to the seal coated 1000 mg metformin HCl
membrane coated tablet cores using a 24” O Hara Labcoat 111 pan coater with the

nozzle tip set 4 +2” above the top of the static bed with the following conditions:

20 Spray Rate 25410 mL/gun/min
Exhaust Temperature 25+5°C
Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpms
Pattern Air Pressure 10-40 psi

25 Supply Air Flow 200+£100.CFM

Once the pioglitazone coating has been applied to the seal coated 1000 mg
metformin HCl membrane coated tablets, an aesthetic coating of Opadry 11 White is
applied to the pioglitazone coated tablet. The aesthetic coating is prepared by

30  dispersing 0.235 kg of Opadry I White (Y-22-7719) in 4.691 kg of alcohol USP and
mixing the dispersion for about 1 hour. The Opadry 11 White dispersion is than
sprayed onto the pioglitazone HCI coated tablets using a 24” O’Hara Labcoat III pan

coater with the nozzle tip set 442" from the top of the static bed and the following

conditions;
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Exhaust Tenperature 25C5C Atom zation Air Pressure 10-40 psi Pan Speed
4-9 rpm5 Supply Air Flow 200100 CFM Pattern Air Pressure 10-40 psi The
col or coating dispersion is continuously stirred until the dispersion is
consuned during the coating process. 10 Once the aesthetic coating

suspensi on Ve0 2068G528d, the tablets are dried in the cBat/Useyoadsess or about
5 mnutes with a pan speed of about 2-8 rpns and an exhaust tenperature of
25 b5C. Once the tablets are dried, the exhaust air is turned off and the
pan speed is adj 4 about 3-4 rpns of Candel I i a wax
powder that hadgéﬁgi assed through a 6%51%%@%&%??}2%3 is sprinkled onto the
tablets. After tHEM {gPREEFehave rol | e2CaStthe wax for about 5 minutes
the exhaust air igohishiidaPbreals t he tapd_ﬁqi-are rolled for an additional
10 m nutes. The finished polished tablet ex Bited the fol | ow ng

pi ogl i tazone HO P2BPB®E| ution profile whéfimrested in a USP apparatus type |

at 100 rpmin a BEndy A 0. 3M KA buf tLion: 20 Time %
Pi ogl i t azone Rel By il lbor e 20 o OGUIPEY X G20 4B mn 102% 25

The fini shed pol iPetiesd Afrdlstssereal so cont ai HedD pshe f ol | owi ng pi oglitazone

rel ated conpounds when tested by HPLC using a YMC-ODS-AQ 5m 120)k, 4.6 x
250 mm colum, a 0.1 Manmoni um acetate buffer:acetonitrile:glacial acetic
acid (25:25:1) rdbichler phaie, dispedal isi qineimiouslp suabdiRgiil the7difdetdidnisl | ow

rate, 25C c : rature and 269 nm wavel ength for the W
dect ect or . %gir{fe ﬁgl\’ag?]l&g\e/tgpéeaﬁg%{’ﬁOS?fsTi me Amount (% RS-1 0.7 N.D*.

Pi ogl i t allone 1.0 ORE: De hesthefic 0&kting SuspBrs2R06 LdRiTheS tHRGEH IS 2006209682
coating pan for about 5 minutes with a pan speed of about 2-8 rpms and an exhaust
temperature of 25 = 5°C. Once the tablets are dried, the exhaust air is tumed off and
the pan speed is adjusted to about 3-4 rpms and 0.004 kg of Candellia wax powder
that had been passed through a 60 mesh screen is sprinkied onto the tablets. Afier the

15 tablets have rolled in the wax for about 5 minutes the exhaust air is turned on and the
tablets are rolled for an additional 10 minutes. .

The finished polished tablet exhibited the following pioglitazone HCI

dissolution profile when tested in a USP apparatus type 1 at 100 pm in a pH 2.0 HCl-

0.3M KCI buffer solution:
20 Time % Pioglitazone Released
10 min. 42%
20 min 79%
30 min 95%
45 min 102%

25
The finished polished tablet aiso contained the following pioglitazone related
compounds when tested by HPLC using a YMC-ODS-AQ, 5pm, IZOA, 4.6 x 250 mm
column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial acetic acid (25:25:1)
mobile phase, a 40uL injection volume, 0.7 mL/min flow rate, 25°C column

30  temperature and 269 nm wavelength for the UV dectector.

Name .Reiative Retention Time Amount (%)
RS-1 0.7 N.D*,
Pioglitazone 1.0

RS-2 . 15 0.03
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RS-3 3.4 004 RS-41.20.03 RS-52.80.04 *N.D_ = none detected 5 RS-1
is (+/-)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl]-5-hydroxy-2, 4-

t hi azolidi nedione. RS-2 is _ o _
(z)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene]-2,4- thiazolidinedione.
RS-3 is (+/ -Wo 200p/e7p28- (5- et hyl - 2- pyri dyl ) et hoxy] benzyl | PETUS200@M0848RY | - 2- 10
pyridyl)ethyl]-2,4-thiazolidinedione. RS-4 is
(+/-)-ethyl-2-carbanoyltio-3-[4-[2-(5-ethyl-2-pyridyl)ethoxy] phenyl -

] propi onate. RS-5rR$S 3.4 0.04 _

et hyl - 3-p-[ 2-(5-5‘% yl -2-pyridyl }et hoxy] phenyl - propi onate. 15 The fi nal

pol i shed tabl et 4packaged int4 100 cc HDPE bott%8 cont ai ni ng one (1) 2g
SORB-1 T(r) desiccrys cani ster apg subjected to accgherated stability

condi tions of 40C and 75%relative humdity for three (3) nonths. After
storage, the TIHdaTP6dpEred tabl et was tested and exhibited the foll owing

pi ogl i tazene HCIrgly $s@)sipi-Bsahile " 5l s vk, appar atus type |
at 100 rpmin. a pH 2.0 38 PR ALl S eb G s Bvaloley 28P 0 |

Pi ogl i tazoneﬂ?@PgH%f@wne-lo mn. 38%20 min 73% 30 mn 92% 25 45 nmn 101%
The stored final pebished b aRlelsalss ﬂﬁﬁi q folbl,owi ng pioglitazone
rel ated corrpoundsIIE@\/\/nesﬁ(lafeg“%2}(;t b%/thﬁlgls_%nﬁgl ng "gﬁ%mg?%fﬁ?ké Sm 120A, 4.6 x
250 mm col unthjazalidinetligveanmoni um acetate buffer:acetonitrile: gl aci al ?lcetl c
acid 30 (25:25: 1)pdphi ey phase - 3, 40pl i.nfectian vol upe 0. 7 L/ mn flow
rate, 25§ecol ugﬂﬁ?pﬁ?%ﬁ%fgnﬁhé ( :;rﬁd iFi ({1;%%&?6%{%;5 TD o tdect ectlo(r).
Nane Rel a@i vpyr. -2 -thiapdidiediont. (9 - : . D. i oglitazone 1.
29 WD 2006/ 10752%1&&:}? (ﬂu}gg-(e)t%)%fp-ga%g)aigngoyltio—3—[4-[2-(5-e1hy]~2-pyridyl)ethoxy]pheny]-

TJpropionate.

RS-5 is ethyl-3-p-[2-(5-ethyl-2-pyridyl)ethoxy]phenyl-propionate.

15 The final polished tablet was packaged in a 100 cc HDPE bottle
containing one (1) 2g SORB-IT® desiccant canister and subjected to accelerated
stability conditions of 40°C and 75% relative humidity for three (3) months. Afier
storage, the final polished tablet was tested and exhibited the following pioglitazone
HCI dissolution profile when tested in a USP apparatus type I at 100 rpm in a pH 2.0

20  HCI-0.3M KCI buffer solution: )

Time %o Pioglitazone Released
10 min. 38%
20 min 73%
30 min 92%
25 45 min 101%

The stored final polished tablet also contained the following pioglitazone

related compounds when tested by HPLC using a YMC-ODS-AQ, Spm, }201&, 4.6 x

250 mm column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial acetic acid

30 (23:25:1) mobile phase, a 40uL injection volume, 0.7 mL/min flow rate, 25°C column

temperature and 269 nm wavelength for the UV deciector.

Name Relative Retention Time Amount (%)
RS-1 0.7 ’ ND.*
Pioglitazone 1.0
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RS-2 1.5 0.03 RS-3 3.4 0.03 RS-4 1.2 0.02 RS-52.80.04 5*ND. = none
detected EXAMPLE 7 A controlled rel ease tablet containing 1000 ng of
metformn HCl and 30 ng 10 pioglitazone was prepared as follows: A First
Active Drug Core A cellulose acetate coated netformin HCL tablet is
prepared as weswsiéyszs in 15 Exanple 5. B. Second Acti vECDUEY0@#H%8aMedi at e
rel ease anount of pioglitazone HCL was applied to the 1000 ng netformn
HCl nenbrane coated tablets prepared above in step AL The 20 final tablet
had the foll ow ngrggnposition: Metform n HO menbr coated tablet 1201.0
ng/tablet Seal Coat Opadry Clear (YS-1-7006) 9.00°rmg/tablet Pioglitazone
Coating 25 PiogliR&2Zone HC 33.96 ng/tablet Hydrax§propyl Cellul ose, NF
(HPC-SSL) 9.0 ng/kahl et Lact osr:zl\/bnohydrate, NFWSI? O ng/tablet (nodified
spray dried) Polyethylene dycol™8000, NF 0.450 'QQabI et 30 Titanium

Di oxi de, USP 0.90R®g/tabl et PolBshing Coat Candel{.¢4 a Wax Powder 0. 40
ng/tablets 3 » 8 PCT/ US2006/ 009082 The seal coat was applied
to approxi5 m?gﬁl)—%%gg@&%é%gf the 1000 ng netform n HCl nenbrane coated
tabl et prepared in step A described above. The seal coating was prepared
by di spersing about 0.91 kg of Opadry Cear (YS-1-7006) in about 1.133 kg
of purified water for 30 m nutes. The di spersion was sprayed onto 5

appr oxi mat el BEXAMPBERg of the 1000 ng netformn HCl tablet cores using a
24 A controlled release tablet containing 1000 mg of metformin HCI and 30 mg

10 pioglitazone was prepared as follows:

A. First Active Drug Core

A cellulose acetate coated metformin HCL tablet js prepared as described in °

15 Example 5.

B. Second Active Drup

An immediate release amount of pioglitazone HCL was applied to the 1000

mg metformin HCI membrane coated tablets prepared above in step A. The

20 final tablet had the following composition:
Metformin HC] membrane coated tablet 1201.0 mg/iablet
Seal Coat
Opadry Clear (YS-1-7006) 9.00 mg/tablet
Pioglitazone Coating -
25 Pioglitazone HC1 33.06 mg/tablet
Hydroxypropyl Cellulose, NF (HPC-SSL) 9.0 mg/tablet
Lactose Monohydrate, NF 30.0 mg/tablet
{modified spray dried)
Polyethylene Giycol 8000, NF 0.450 mg/tablet
30 Titanium Dioxide, USP 0.90 mg/tablet
Polishing Coat
Candelilla Wax Powder 0.40 mg/tablet
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O Hara Labcoat 111 pan coater with the nozzle tip set 42" fromthe top of
the static bed, 3 spray guns and the follow ng conditions: Spray Rate 20
10 nL/gun/m n Exhaust Tenperature 40C 5C 10 Atom zation Air Pressure
10-40 psi Pan Speed 4-9 rpm Supply Air Flow 300100 CFM Pattern Air
Pressure 10-W02s/l0738 The pi oglitazone coating was appl PEHUS0¢/ 1983 eal
coated 1000 ng netformn HC nenbrane coated tablets. The pioglitazone
coating was prepared by slowy dispersing about 0.104 kg of hydroxypropyl

cel l ul ose, NF (HPfg I 499 - uyd t4 ed er he HPC- SSL
and water was mni @esfgéc?% %%03@9% I?nﬁzdnﬁ’t gpj? éa(tlrﬁée&ﬁ]? {g'@4ggk§§ag’t€ R Bge
nonohydr at e, Mo HG msabpe agated talel)preparsd aigledA tesctibel 448G 20heSShY Wat er

appr oxi mat el o0 b3 prar by Bk RRau i s B AR ERSE BT BES o
t Plto ani um di é@uﬂéﬁbgﬁ ohgpurfietiveldr foy 30heinums. efhe dilfpeis Eﬁh?@r@rdya@tog%e m )(gt grs g

d m xeds f or: ] G2 Aer about S minut of m xing ahout O.
ﬁg pi ogl i?az%pﬁé&%ﬁé}gv glczmgglrgé gi t%’/%Ldogi U dpdeEp ﬁlll(g' 'iaﬁ]%t EYST PigE Sottit i on.
Thi s coat i ngO%ddralpimat2E marbaeneih dppioaid ﬁptst_@lzlsézﬂﬁ&ﬁ:&m%ﬁ_sl_}rf]m}&t ﬁétlcﬁ! tto

i I . t cess. e pioglitazone

suspons: on ik SEF &R anCPF emetheptiieion was- bonsumed duri hg ¢ he
coating process. Spmy Ritogl i tazone HC] sugpensm@rhwasnapplied tao the seal

coated 1 000 ny form n HCl nenbrane coaled tablet cores using a 24"
O Hara Labcoat Ilﬁﬁjﬁ'ﬁﬁn wi th the n%%gié Fip set 4 2" above the top of

the statlc 30 belomiatdr &y Pessise W t h t heg-4mbd owi ng conditions: Spray Rate
2010 ni/gun/mn éﬁx aust Tenperature 405C Atom zation Air Pressure 10-40
psi Pan Speed 4- a?gﬂ%e 31 WD 2006/ 107528987/ US2006/ 009082 Pattern Air

Pressure 10-40 pSupsiviapl Blowi r Fl ow 300108hoChM &ge the pioglitazone tablets
were dried, the exﬁaust air was turned off and 5 the pan speed was

adj usted to about’a8em ARESSERd 0. 004 kg BH4QEshdel |ia wax powder

15 The pioglitazone coating was applied to the seal coated 1000 mg metformin
HCl membrane coated tablets. The pioglitazone coating was prepared by slowly
dispersing about 0.104 kg of hydroxypropyl cellulose, NF (HPC-SLL) in about 8.499
kg of purified water. The HPC-SSL and water was mixed for about 20 minutes, then
0.347 kg of lactose monohydrate, NF (modified spray dried) was added to the HPC-

20 SSL/water mixture and mixed for about 2 minutes. After the lactose was mixed in,
approximately 0.005 kg of polyethylene glycol 8000 NF and 0.010 kg of titanium
dioxide, USP were added to the water, HPC-SSL and lactose mixture and mixed for
about 5 minutes. After about 5 minutes of mixing about 0.383 kg pioglitazone
hydrochloride was dispersed into the coating solution. This coating solution

25  contained approximately 15% excess material 1o compensate for material loss during
the coating process. The pioglitazone suspension was stirred until the suspension was
consumed during the coating process. The pioglitazone HCI suspension was applied
to the seal coated 1000 mg metformin HC]l membrane coated tablet cores using a 24”
O’Hara Labcoat 11 pan coater with the nozzle tip set 4 22 above the top of the static

30 bed, 3 spray guns with the following conditions:

Spray Rate 20+10 mL/gun/min
Exhaust Temperature 40+5°C
Atomization Air Pressure 10-40 psi

Pan Speed 4-9 rpms
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t hat had been passed through a 60 nesh screen was sprinkled onto the
tablets. After the tablets have rolled in the wax for about 5 mnutes the
exhaust air was turned on and the tablets were rolled for an additional 10
m nutes. The finished polished tablet rel eased greater than 95% of the

pi oglitazonewo2@c#7828 t ested in a USP apparatus type | ECTUSBOFHSEN a pH
2.0 HC -0.3M KO buffer solution. The final tablets also exhibited a

har dness greater than 35 kp and a friability of 0.00% The final tablet
was tested for pipgeni iz Prasie! at ed corrpqgmd%iby HPLC using a YMC ODS- AQ
5m 120A, 4.6 x 250 mmcolum, a 0.1 M ammpni um acetate

buf f er: acet oni t ri P&PY A& FW acetic acid POB:IP8CEFM nobil e phase, a 40L
injection 15 volunme, 0.7 niL/mn flow rate, 25C colunm tenperature and 269
nm wavel ength for the UV dectector. The results of the test are reported
in Tabl e 1 bel ow. Omsethe pivglitapuieitaitets werendried. tha sxipastiaiywds tumed dfbancc HDPE

bottl e cogt aigpi : =41, [ ' r gﬂg j ected
to accel erat g%%?é%??ﬁagﬁjgg%dﬁ%g‘g@%% égﬁgg%%eréglid}@ifavwe ur‘?l%gllbt y for
fifteen days thalhafoleen passedbirdugh a 30 20eshwmednswasrsprigklevioortid the talfleter Adteor age,
the final poly I f nfain the follow ng
pi ogli tazonelﬂire Z@%@h%&ﬁ%ﬁ)ﬁggg mﬁgtags esdlg %}q}gﬁ&%éxﬁ%%gi’r a ag% - AQ
51im 120A, 4ndthxtapk6 ware wilkdifonan additichalMOaninotes.um acet at e

st et e on 1, G 85 RS040 Ay TR oo 11
wavel engih f ehen 28ed in USP dpeirates tgpe 1 TARIOEp: ih aiphl 20 HT19. 3 K¢ Dule8M 6M 30
N (5 (99 L e il 55019 B i 2,0
0.02 0. 03 0. 630.00%2 The @iﬂalntaget\_/\&szeﬁﬁd ,ﬂgﬁﬁﬁﬁﬁtaﬂﬁ'ﬂr&ﬁZ@Q%ﬁﬁﬁﬁg% Heo 0.04
0,03 004 004 0 QA S mobis, s RRRLES A confr el 20 1 ase
prepared as #delateler:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a 40uL injection
15 volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for
the UV dectector. The results of the test are repoﬂéd in Table 1 below.
The final polished tablet was packaged in a 100 cc HDPE. bottle containing
one (1) 3g SORB-IT® desiccant canister and subjected to accelerated stability
conditions of 40°C and 75% relative humidity for fifteen days, 1 month 2 months, 3
20  months and 6 mbnths. After storage, the final polished tablet was tested and found to
contain the following pioglitazone related compounds when tested by HPLC using a
YMC-ODS-AQ, Spm, ]20.&, 4.6 x 250 mm column, a 0.1 M ammonium acetate
buffer:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a 40pL injection
volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for
25  the UV dectector.

TABLE 1

Initial 0.5M IM  2M 3M 6M

30 Name (o) (%) (%) (%) (%) (%)
RS-1 001 0.01 001 ND. ND ND.
RS-2 002 003 003 002 003 0.02
RS-3 0.03 004 0.03 003 004 004
RS-4 003 002 003 003 002 0.02
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10 A. First Active Drug Core A cellulose acetate coated netform n HC

tabl et core was prepared according to the procedure described in Exanple
5. B. Second Active Drug 15 An i nmedi ate rel ease anmount of pioglitazone HCL
was applied to the 1000 ng netformn HCl nmenbrane coated tablets prepared
above in stapoppoe/THE28 final tablet had the foll ow ng coRpd3ist00@I0sREt f or m n
HCI nmenbrane coated tablet 1201.0 ng/tablet Seal Coat 20 Opadry d ear
(YS-1-7006) 9.00 ng/tablet Pioglitazone Coating Pioglitazone HCl 33.06

nmg/ tabl et  Hydroxgprsopyl Celdsul 088, N (G- SPb) & no/tablet Lactose
Monohydrate, NF 30.0 ng/tablet .25 (nodified spray dried) Polyethylene

A ycol 8000, NF 0.450 ng/tablet Titanium D oxide, USP 0.90 ng/tabl et

Col or Coat i ngppidnshiypr opyl Cel lul ose, NF (HPC-SSL) 5.5 ng/tablet 30

Pol yet hyl ene A ycol 8000, NF 1.38 ng/tablet = Titanium Di oxi de, USP 0. 60
ng/tablet Polishing Coat Candelilla Wax Powder 0.40 ng/tablet 3. WO

2006/ 107528 B&WnPRp@6/ 009082 The seal coat was applied to approxi mately
13.02 kg of the 1000 ng netformn HC nenbrane coated tablet prepared in
step A described above. The seal coating was pr epar ed by di spersing about

0. 098 kg of Opadr d ﬁ) urifi ed water
for 30 m nutes. TX |see$%/%8&ta%%9§% téﬂﬂm ?@;% e(% ’g‘%ﬁ (]“,I flrlréf’@ y 13.02
kg of the 109@ghlgzqmewaopmpaxed—l@1foﬂm et cores usi ng a 24" O Hara Labcoat
'l pan coater with the nozzle tip set 42" fromthe top of the static bed,

3 spray guns and the following conditions: Spray Rate 20 10 ml/gun/nin
Exhaust Teénpér at Ufist AGEeTHug Core

A cellulose acetate coated metformin HCI tablet core was prepared according

to the procedure described in Example 5.
B. Second Active Drug

15 An immediate release amount of pioglitazone HCL was applied to the 1000
mg metformin HCl membrane coated tablets prepared above in step A. The

final tablet had the following composition: -

Metformin HCl membrane coated tablet 1201.0 mg/tablet
Seal Coat
20 Opadry Clear (YS-1-7006) 9.00 mg/tablet
Pioglitazone Coating
Pioglitazone HCI : 33.06 mg/tablet
Hydroxypropy! Cellulose, NF (HPC-SSL) 9.0 mg/tablet
Lactose Monohydrate, NF 30.0 mg/tablet
25 (modified spray dried)
Polyethylene Glycol 8000, NF 0.450 mg/tablet
Titanium Dioxide, USP 0.90 mg/tablet
Color Coating
Hydroxypropyl Cellulose, NF (HPC-SSL) 5.5 mg/tablet
30 Polyethylene Glycol 8000, NF 1.38 mg/tablet
Titanium Dioxide, USP 0.60 mg/tablet
Polishing Coat

Candelilla Wax Powder : 0.40 mg/tablet
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10 Atom zation Air Pressure 10-40 psi Pan Speed 4-9 rpm Supply Air Flow
300100 CFM Pattern Air Pressure 10-40 psi 15 The pioglitazone coating then
was applied to the seal coated 1000 ng netformin HCO nenbrane coated

tabl ets. The pioglitazone coating was prepared by slowy dispersing about
0.108 kg of wiamoexymsopyl cellul ose (HPC SLL) in about PEI/PSAI&GIsE
purified water. The HPC-SSL and water was m xed for about 20 m nutes,

after which 0.358 kg of |actose nobnohydrate, NF (nodified spray dried) was

added to 20 the - / ], X |kl nd m x f bout .2 mnutes. After
the | actose was le?igx(s:%IEALiérézl,?tt g%%r ﬁ%éréa e%}mf')).‘}ﬁ]ﬁ%g’ké?@% q‘ﬁo?{/&eh% h&&l ycol
8000 NF and Gi.ﬂtqulnﬂkblcémenlb'r@anba]td tdbletqircterediibRemardesaieiesbol@ Thesewnt er,

- ] i bout. 5 m nut After . about 5
minutes of ot ng an bt gl Gy Aty Mo ots B2 oraes i (7 54 {8 i sper sed
into the coathauyyl gl kg efgurifidhivstecioadd minuRs. "_Hﬁ}diﬁpb@iﬂnﬁﬁ@ﬂn_@ﬁ g];s?%ﬁggggog;(: Et ely

0 J: r mategi a S uring .
process. - Thedsrouie X LER RESIHE R mEdriinetClible come dssagpédiei on s
consuned dur Diigare hebooatdll prg dorier @il the Hoez1ptip Gk 4:22 @0R thiClop FWRPGAR ON wWas
applied to the %ga}l coat e'f 1?@&? netformn HCl menbrane coated tabl et
cores using A oA"Pey P Anq thE ilowing ondieng oat er wit h the nozzle tip set 4
2" 30 above the Spyy Rfte t he static bed, §o§po@%/%yﬂ§in with the follow ng

conditions: Spra te 2010 nl/gun/mn Exhaust Tenperature 405C
Atomization Air ProeShiemRRRMS psi Pan SPREEZD rpms 34 WO 2006/ 107528

PCT/ US2006/ 00908 Atoiikiic Air Mrdssiffe essure 1fladPspsi Supply Air Fl ow 3001100
CFM Once the pio Iiéazone coating was applied to the sea] coated 1000 ng 5
metform n HCl ms%ﬂ? Redcoated tabl ets, a%daP®r or aesthetic coating was

applied to the gy iaiagene coated tabl gigsidhe | or coating was prepared
by di spersing aboutﬁgyo._OGO kg of HPC SSL, NF 08% kg of pol yethyl ene

gl ycol 8000, NF &AErDAGFressiet ani um di oxi@é0 PSP in 0.810 kg of purified
wat er and m xi ng the dispersion for about 30 m nutes. The col or coating

was than sprayed onto the pioglitazone HCl
15 The pioglitazone coating then was applied to the seal coated 1000 mg

metformin HCl membrane coated tablets. The pioglitazone coating was prepared by
slowly dispersing about 0.108 kg of hydroxypropyl cellulose (HPC-SLL) in about
8.753 kg of purified water. The HPC-SSL and water was mixed for about 20 minutes,
after which 0.358 kg of lactose monohydrate, NF (modified spray dried) was added to
20  the HPC-SSL/water mixture and mixed for about 2 minutes. Afier the lactose was
mixed in, approximately 0.006 kg of polyethylene glycol 8000 NF and 0.011 kg of
titanium dioxide, USP were added to the water, HPC-SSL and lactose mixture and
mixed for about 5 minutes. After about 5 minutes of mixing about 0.394 kg
pioglitazone hydrochloride was dispersed into the coating solution. This coating
25 solution contained approximately 10% excess material to compensate for material loss
during the coating process. The pioglitazone suspension was stired until the
suspension was consumed during the coating process. The pioglitazone HCI
suspension was applied to the seal coated 1000 mg metformin HCI membrane coated
tablet cores using a 24” O Hara Labcoat 111 pan coater with the nozzle tip set 4 £27
30  above the top of the static bed, 3 spray guns, with the following conditions:

Spray Rate 20£10 mL/gun/min
Exhaust Temperature 40x5°C
Atomization Air Pressure 10-40 psi

Pan Speed 4-9 rpms



10 coated tablets using a 24" O Hara Labcoat 11l pan coater wth the nozzle
tip set 412" fromthe top of the static bed, 3 spray guns and the

foll ow ng conditions: Spray Rate 20110 nL/gun/mn Exhaust Tenperature
40C5C Atom zation Air Pressure 10-40 psi 15 Pan Speed 4-9 rpm Supply Air
Fl ow 300100 vabraosersaser n Air Pressure 10-40 psi The col 8ET/EB8WD¢/495082

di spersion was continuously stirred until the dispersion was 20 consuned
during the coating process. Once the color coati Bg su;penm ;)n vvastﬁonsumad
the tablets were coating p about m nutes w a pan
speed of about Z-géﬂegrgrréhg#dsﬁg% exhaust ?grrgggature of 4015C. Once the

tabl ets were drie8urpbhdir&ldvaust air is t 3PHEG0E6FM and the pan speed is
adjusted to about 3-4 rpns and 0.004 kg of Candellia wax powder 25 that had
been passed through a 60 nmesh screen was sprinkled onto the tablets. After
the tablets were 804‘-51 d¢ pinglitheonvencating vabanplied twi thut =) bdswedexb@msﬁg air was

turned ons a tahl for, an a |t|ona 10 m es. The
fini shed poI ?‘%ﬁ%ﬁﬁna en? acgg tabggi‘grcoltoﬁ%ae ACofoa iR VBt ?@ﬂf’ Y one
when tested ihe ]aoghfsaoaqapmtdttaisleﬂ ynm dol@atcodtig w4 rpr&p@rea HyHiighetbidd @l 3M KCl

th tes S 96%re| eased.
The f1nal t a0 e LB PE Rl o Faiof Kb hmebebyracekrol R BB
friability oﬁta@mﬁ%mﬂdq wsmad OBa@ﬂ;gtof\paﬁﬁedtﬁﬁéx%dfrﬁfxn@ m8|d'isbél%i%ﬂ%f el at ed
conpounds by HP usi YMC- ODS- AQ 51m  120., 4.6 x 250 nmcolum, a
0.1 M anmoni t" ;ggtrﬁ’f]}é e‘i"l‘gc‘é’@‘ ¥ I"]@népféli"rda‘l’nm deepiogligeqng HOk: 25: 1)
nobi | e pm@secoﬁd&?gete nhfoggggngg,g%wi& M ﬁﬁgé&ﬂté} ufx{hﬁlr%é Egﬁrﬁe i 236%52%]@

7528 col umm_tenpera

\?\gsg{ é(r)lgth fg % OEHP@EE‘F%I?ESF Sﬁ%g%%ﬂtﬂ’%fOﬁgY“nﬂﬁén‘il'@@Is are reported in
Table 2 bel ow. ThemdjRaé polished tabl et ;pa3opagkagsy in a 100 cc HDPE
bottl e containin one_(1) 3g SORB-ITS desiccant canister and subjected to
accel erated st abgji':’ihf"%'t TempesaiEiet i ons of 46CCEHAY 75% rel ative hunidity for
fifteen days, 1 no@bdkatien ARPRSure 3 MONt gy afgds6 nonths. After storage, the
final polished tablet was tested and found to contain the foll ow ng
pi ogli t akone rel aﬂaéépéf‘élrrpounds when testédmyp HPLC using a YMC-ODS-AQ 5m

120A, 4.6 x 250 repppRlAlfFowd 0.1 M amonkgd aeekmt €
Pattern Air Pressure 10-40 psi'

The color coating dispersion was continuously stirred until the dispersion was
20 consumed during the coating process.

Once the color coating suspension was consumed, the tablets were dried in the
coating pan for about 5 minutes with a pan speed of about 2-8 rpms and an exhaust
temperature of 40 & 5°C. Once the tablets were dried, the exhaust air is turned off and
the pan speed is adjusted to about 3-4 1pms and 0.004 kg of Candellia wax powder

25 that had been passed through a 60 mesh screen was sprinkled onto the tablets. After
the tablets were rolled in the wax for about 5 minutes the exhaust air was turned on
and the tablets were rolled for an additional 10 minutes.

The finished polished tablet released greater than 90% of the pioglitazone
when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HC1-0.3M KCI buffer

30 solution. The average of the 12 vessel tested was 96% released. The final tablets also
exhibited a hardness greater than 35 kp and a friability of 0.1%. The final tablet was
tested for pioglitazone related compounds by HPLC using a YMC-ODS-AQ, 5um,
12()3&= 4.6 x 250 mm column, a 0.1 M ammonjum acetate buffer:acetonitrile:glacial

acetic acid (25:25:1) mobile phase, a 40pL injection volume, 0.7 mL/min flow rate,



buffer:acetonitrile:glacial acetic acid (25:25:1) nobile phase, a 40L
injection 10 volune, 0.7 nL/mn flow rate, 25C colum tenperature and 269
nm wavel ength for the UV dectector. TABLE 2 15 Initial 0.5 MIM2 M 3M 6M
Name (%9 (% (%9 (99 (9 (/u) RS-10.01 0.01 0.01 NND. NND. ND. Rs-2
0.02 0.03 0.w82050258. 03 0.03 RS-3 0.03 0.03 0.03 0. 03POT/D&2006/¥40820 RS- 4
0.02 0.02 0.03 0.02 0.02 0.0] RS-50.04 0.04 0.03 0.04 0.04 0.04 F"xX9MPLE
9, 25 Acontrolled rel ease tablet containing 1000 ng of metform n HCl and
15 mg piogli ' , i tive u 1000 ny
menbr ane coat%éugjz‘%%a et?m?érgt%%;aglgr%g ng]g‘k%‘feé}s%ﬁh l])f%rdtﬁf W&eg\{:r‘?ﬁﬁ% gﬁ%ﬁ ?8”@130\,6_ The
1000 ng nenborfihetestoat repbricd it €4bldiakeltvme f ol | owi ng conpositi on: CORE

Metformn HC 10 L1 abl vi done. K- 9Q 7 [t.abl et, . Sodi um
Lauryl Sul fate, ﬁ@’ﬁ’.ﬂ%@aﬁgﬁ ‘aaEll%e%”aS k%géﬁégﬁﬁﬁ%%%%@é%wosz
Magnesi um St emr ét)e3g NORB-H® rigfitcabl einisiizrAkndCadidcNG OpadelyratddeanbilityS- 1- 7006)
47. 05 n’g/%abl et,.. NE&FJB@%IE ‘g%%l . D Cel'r{l'u'é[s)ﬁ Acet at e, 3913- 10, ]F%15. 77
my/ t abl et® TFOSESET ¥ *00epnd. T#&)‘Fal‘b‘r% 1y I8p fieenifoy e f dnily Zonoutbd 3 NF 1. 85
my/ t abl et TotnahthyweidfvhontBe) 1A Rerawhdgalthe final bolidhkd t-DRE WadheAed hntfolidie An

i mredi ate rel ease_a nt. of pi oglitazone HCl s applied to the 1000 ng
met f onni n Hdonﬁ’érfrﬂ?gﬁ Vipg piaglitzone aqlate FWF&% whendesisd by HERG vsing ) t abl et

had t he YMC-ODS-AQ, 5pm, 1204, 4.6 x 250 mm column, 2 0.1 M ammonium acetate
buffer:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a-40pl injection

10 volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for

the UV dectector.
TABLE 2
15 Initial 0.5M IM 2M 3M 6M
Name () () () (%) (%) (%)
RS-1 0.01 001 001 ND. ND. ND.
RS-2 0.02 003 003 002 003 0.03
RS-3 003 0.03 003 003 004 004
20 RS-4 0.02 0.02 0.03 002 002 0.0
RS-5 0.04 0.04 003 004 004 0.04
EXAMPLE 9 /
25 A controlled release tablet containing 1000 mg of metformin HCl and 15 mg

pioglitazone is prepared as follows:

I First Active Dmmg

A 1000 mg membrane coated tablet is prepared as described in Example 5

30 above. The 1000 mg membrane coated tablet has the following compesition:

CORE
Metformin HCI 1000 mg/tablet
Povidone K-90, USP 78.0 mg/tablet

Sodium Lauryl Sulfate, NF = 51.69 mg/tablet



foll owi ng conposition: Metformin HC nenbrane coated tablet 1201.0
ng/tablet 15 Seal Coat Opadry O ear (YS-1-7006) 21.0 ng/tablet

Pi oglitazone Coating Pioglitazone HC 16.53 ng/tablet Sodium Chloride 2.5
ng/tablet 20 Opadry O ear (YS-1-7006) 1.850 ng/tablet Color Coating
Opadry 11 Wwo eoo6/¥0728- 7719) 21.54 ng/tablet Polishing GOEUSDAsHWISE| | a WaX
Powder 0.40 ng/tablet 25 The seal coat was applied to the 1000 ng

met fonnin HCl nmenbrane coated tablet. The seal coating was prepared by

di spersing 0. 249 degnupisiPading C ear kis méft%ét kg of al cohol USP and mi xing
the dispersion for 15 mnutes. The dispersion was then sprayed onto

appr oxi mat el yEAL GOARYGHf the 1000 ng netformin HO tablet 30 cores using a
24" O Hara Lab I 14 er w zle tip set 42" fromthe top
of the static %@?g&iegp@?‘yl gg@ and %ﬂgﬁgﬁt{ﬁ%\%\j ng conditions: Spray Rate 25
t 10 nli/ gun/ MEMBRANEUDATINGer ature 25C 5C Atoni zation Air Pressure 10-40
psi 37 WD:;2006 /&%b() 009 P peed 4-9 rpm Supply Air Flow
300150. CF Patb'%@rﬁ%%%c?[ feséur’grlFlo- gg%p@gﬁ%@he seal coating dispersion
was conti nuouslviastn,FSPd until it wa89zemgisied during the coating process.

The pioglitazo {i ied t seal coated 1000 ng netformn
HC nenbr ane ng‘ %@ya}?%brtﬂﬁ%ﬂc@%@ﬁ\@] pi O&Fgf"ﬁ?@ﬂ% coating was prepared by
m xi ng 3. 79%otewefhtal cohol USP and 12000 dighablet purified water and slowy

di spersing 0.024 kg 10 of Opadry Clear into the solvent mxture. Once the
Qpadry Cl ear was dispersed, it was honogeni zed for about 10 m nutes. Once

the Opadiy Cliear SHceieA&ive MriAS

An immediate release amount of pioglitazone HCI was applied to the 1000 mg

metformin HCI membrane coated tablets prepared in step I. The final tablet had the

following composition:

Metformin HCI membrane coated tablet 1201.0 mg/tablet
15 Seal Coat
Opadry Clear (YS-1-7006) 21.0 mg/tablet
Pioglitazone Coating
Pioglitazone HCI 16.53 mg/tablet
Sodium Chloride 2.5 mg/tablet
20 Opadry Clear (YS-1-7006) 1.850 mg/tablet
Color Coating
Opadry Il White (Y-22-7719) 21.54 mgftablet
Polishing Coat
Candelilla Wax Powder ' 0.40 mg/tablet

25
The seal coat was applied 1o the 1000 mg metformin HCI membrane coated
tablet. The seal coating was prepared by dispersing 0.249 kg of Opadry Clear in
4.981 kg of alcohol USP and mixing the dispersion for 15 minutes. The dispersion
was then sprayed onto approximately 14.24 kg of the 1000 mg metformin HCI tablet
30  cores using a 24” O’Hara Labcoat III pan coater with the nozzle tip set 432" from the
top of the static bed, 3 spray guns and the following conditions:
Spray Rate 25 £ 10 mL/gun/min
Exhaust Temperature 25°C+5°C

Atomization Air Pressure 10-40 psi



honogeni zed, 0.032 kg of sodiumchloride was added to the dispersion and
honogeni zed for about 2 mnutes. After the sodiumchloride was honobgeni zed,
0.212 kg of pioglitazone HC was slowy dispersed into the solvent m x and
t hen 15 honogeni zed for about 10 mi nutes. Once the pioglitazone HCl was
honogeni zed, wohees/1ém3z80geni zer was renoved from t he m xi RGTHSHISIeEAd
replaced with an air mxer and mxed for an additional 15 m nutes. The

pi oglitazone suspension was stirred until the suspension was consuned
during the coatin ss. This coating,splution contained approxinately
8% excess materi a?ar{j%)ggcgrrpensate for mat éﬁ)?fn | oss during the coating 20
process. The pi ogbupdzém@&lddCl suspensi on3a&sisapmMed to the seal coated
1000 ny netfornipatEICI ﬁnbjuane coat ed t<’:18| (at cores using a 24" O Hara
Labcoat 111 pan CHSFENEH S he nozzle tPP P8t 4 2" above the top of the
static bed, 3 spray guns and the follow ng conditions: Spray Rate 2510
m./ gun/ m 25 Exhaust, Tenperature 255C Atom zation Air Pressure 10-40 psi
Pan Speed”4-9 rpnst® PAt ?‘@Frgﬁg AISPeTEioR 8§ Cantously stired il i asspamsymesly 300150
CFM 30 Once dttivg the agling proesse coating was applied to the seal coated 1000
ng nmetformn HCl _nenbrane coated tablets, a color or aesthetic coating of
Opadry 11 White WsPIRgfF4one coaing s speligrite Aheorsal eogied 409 ms)aetformine

aest heti ¢ coatdl ngervBSe dVaRRAEKEs DYTHI SRBKSHRIciRD vak Srdh Al Wi te
(¥-22-7719) 15,5, 109 kg of, 38 PARABL e % 50%%?1%%8 !

PCT/ US2006/ 0898858 okaleoBpalV SR s Loitkgwbarifed weternnd slowdy dispersing G®4ute 1 hour .

The Qpadny 13f Wbidee e ﬁi@@ﬁ%i PIVelB3iPRE 2PaL: B aa&eci%%wsidsgpﬁ@gﬁ ehHC'

coated tablets using a 24" Hara Labcoat |1l pan“coater w t} nozzl e
tip set 42" ProhrRpgenized forf ahay 18 trainhies. béMice she Opadry (Jeanslispandionhwast ol | owi ng

condi tions: g, AedRad 63 2% 4P sOHLSY RSk st c AL L C
At omi zat i on Ainrap%r_ess’ure 10540 psgéj{]%aﬁ{]%lﬁ‘)eeﬁ[% rpm P FBhifof A
homogenized for about 2 minutes. After the sodium chioride was homogenized,

0.212 kg of pioglitazone HCI was slowly dispersed into the solvent mix and then
15 homogenized for about 10 minutes. Once the pioglitazone HCI was homogenized, the
homogenizer was removed from the mixing vessel and replaced with an air mixer and
mixed for an additional 15 minutes. The pioglitazone suspension was stirred until the
suspension was consumed during the coaling process. This coating solution contained
approximately 8% excess material to compensate for material loss during the coating
20  process. The pioglitazone HCI suspension was applied to the seal coated 1000 mg
metformin HC] membrane coated tablet cores using a 24 O’Hara Labcoat 111 pan
coater with the nozzle tip set 4 £2” above the top of the static bed, 3 spray guns and

the following conditions:

Spray Rate 2510 mL/gon/min
25 Exhaust Temperature 25+5°C

Atomization Air Pressure 10-40 psi

Pan Speed 4-9 rpms

Pattern Air Pressure 10-40 psi

Supply Air Flow 300+150 CFM

30
Once the pioglitazone coating was applied to the seal coated 1000 mg
metformin HC] membrane coated tablets, a color or aesthetic coating of Opadry II

White was applied to the pioglitazone coated tablet. The aesthetic coating was
prepared by dispersing 0.255 kg of Opadry II White (Y-22-7719) in 5.109 kg of



Supply Air Flow 300150 CFM 10 Pattern Air Pressure 10-40 psi The col or
coating dispersion was continuously stirred until the dispersion was
consuned during the coating process. Once the aesthetic coating suspension
was consuned, the tablets was dried in 15 the coating pan for about 5

m nutes w t w@a2peam7siseed of about 2-8 rpns and an exhabBET/U0¢q789082 ur e of
25 5C. Once the tablets were dried, the exhaust air was- turned off and

t he pan speed was adjusted to about 3-4 rpns and 0.004 kg of Candellia wax

powder t hat oygh 6 sh reen.was spri onto
the tablets. Q%ﬁl"@f‘%ﬁhg’?‘f%ﬁ%‘e’é EE g%%erés}%]f ?%ggqoﬁt t§ ﬁjéouﬁ/a%(hef @Pa %JE%%“ nut es
t he 20 exhauditpeasion was sprayed edtoche piodlithimme (il codtsd abktsrsinked 4’ ay’ Ham

addi tional 10 .m s. The finhi,shed | i shed,tabl et rel eased.a ver age of
95% of the pflg%bﬁf’ié}ﬁg%aﬁecoa%gﬁﬂtﬂ'éesrfoéﬁlgi%ﬁ sgt @ﬁb@?é‘%@ﬁ%ﬁ@“? gi’a‘g 3100 rpm
in a pH 2.0 ety €unsbhdiGe fdlishbigrconditbnst i on The final tablets al so exhibited
a hardness greater than 35 kp and a friaQility of 0,600% The final tablet
was teste% for pidGtit4Sone rel ated conpgll.sjﬁd@"ﬂ;/g‘ﬁﬁﬂ’@ 25 using a

YMC- ODS- AQ 5m  IRGAust Sepxaidk0 mm col umsecas@z1l M anmoni um  acetate
buf f er: acet oni t:TL‘Le: gl aci al acetic acid (125: 25:1) nobile phase, a 40L
injection vol unelogiZatpe AFHFRESEPR W 1 at e, 1948P¥0l unm tenperature and 269 nm
wavel ength for thg ddveqlect ector. The regudhy of the test are reported in
Tabl e 3 bel ow. The final Pdl i shed tabl et _was 8ackaged in a 100 cc HDPE
bottl e contai ni ng>PBY ARElO) 2g SORB- | TEPHE1deEFMant canister and

subj ectefh to accepgealSdpstaRi ity condilé_L;?B§ of 40C and 75% rel ative
hum dity for one nonth. After storage, the final polished tablet was

tested and found to contain the follow ng pioglitazone related conpounds

when tested by HPj:hQ cld'ﬁ)ir Egz}t}f%érﬁggér%'\aégco @Jmfsgr%nfzél urﬁil){h@(ﬁ%gﬁ?n( \ggg um, a

0.1 M amoni um acetate cetonitrile:glacial acetic :25:1)
39 WD 2006/ 197528drTing8RCOSIGPI88s. nobil e phase, a 40pL injection vol une,

e | O BRI o ARSI
Amount (29 Ahewnat{ng) panREr BbO 7 MWD with a pan speed of about 2-8 rpms and an '
exhaust temperature of 25 + 5°C. Once the tablets were dried, the exhaust air was'
turned off and the pan speed was adjusted to about 3-4 rpms and 0.004 kg of
Candellia wax powder that had been passed through a 60 mesh screen was sprinkled
onto the tablets. After the tablets have rolled in the wax for about 5 minutes the
20  exhaust air was turned on and the tablets are rolled for an additional 10 minutes.
The finished polished tablet released an average of 95% of the pioglitazone
when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HCI-0.3M K.C1 buffer
solution The final tablets also exhibited a hardness greater than 35 kp and a friability
of 0.00%. The final tablet was tested for pioglitazone related compounds by HPLC
25 using a YMC-ODS-AQ, 5um, 1204, 4.6 x 250 mm column, a 0.1 M ammonium
acetate buffer:acetonitrile:glacial acetic acid (25:2551) mobile phase, a 40pL injection
volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for
the UV dectector. The results of the test are reported in Table 3 below.
The final polished tablel was packaged in a 100 cc HDPE bottle containing
30 one (1) 2g SORB-IT® desiccant canister and subjected to accelerated stability
conditions of 40°C and 75% relative humidity for one month. After storage, the final
polished tablet was tested and found to contain the following pioglitazone related
compounds when tested by HPLC using a YMC-ODS-AQ, 5um, 120,&, 4.6 x 250 mm

column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial acetic acid (25:25:1)



Pioglitazone 1.0 10 RS-2 1.5 0:02 0.02 RS-3 3.4 0.03 0.05 RS-4 1.2 0.03
0.02 RS-5 2.8 0.05 0.04 15 EXAWVPLE 10 A controlled rel ease tabl et
containing 1000 ng of metformn HCI and 15 ng pioglitazone was prepared as
follows: 20 A First Active Drug Core A cellul ose acetate coated netformn
HCL t abl et ivwo pwepassd as described in Exanple 5. 25 BPCBESWHAOREEi ve Drug
An i medi ate rel ease anount of pioglitazone HCL was applied to the 1000 ng
metformn HC nmenbrane coated tablets prepared above in step A The final

tabl et has t I i g LiLop: therm n.: anee t abl et
15010 it aber® ¥sdny SR EResh e b7 Ll ST eC NN | S

Pi ogl i t azone taBepetdtyrg afd 49§ Inint wevglengthi@yr theUN 3lectgrterbl et Hydr oxypr opyl

Cel lul ose, NF (HPC-SSL) 4.5 ng/tablet 40 WO 2006/ 107528 PCT/ US2006/ 009082
Lact ose Monohydrate, NF 15.0 ng/tablet (nodified spray dried) Polyethylene
d ycol 8000, NF 0.225 ng/tablet Tit&ABILEID oxide, USP 0.450 ng/tablet 5
Col or Coati ng Hydroxypropyl Cellul ose, NF (HPC-SSL) 5.5 ng/tabl et

Pol yet hyl éne d ycol 8000, NF 1.375 ng/tablet Titanium D oxide, USP 0.60

ng/tabl et Polishing Coat Initial 1 month

Name Relative Retention Time Amount (%)  Amouni(%)
RS-1 0.7 ND ND
Pioglitazone 1.0

10 RS-2 15 0.02 0.02
RS-3 34 0.03 0.05
RS-4 1.2 0.03 0.02
RS-5 2.8 0.05 0.04

15

EXAMPLE 10

A. controlled release tablet containing 1000 mg of metformin HCI and 15 mg
pioglitazone was prepared as follows:
20 |
A. First Active Drug Core

A cellulose acetate coated metformin HCL tablet is prepared as described in

Example 5.

25 B. Second Active Drug

An immediate release amount of pioglitazone HCL was applied to the 1000

mg metformin HC] membrane coated tablets prepared above in step A. The final

tablet has the following composition:

Metformin HCI membrane coated tablet 1201.0 mg/tablet
30 Seal Coat
Opadry Clear (YS-1-7006) 9.00 mg/tablet
Pioglitazone Coating '
Pioglitazone HCI | 16.53 mgftablet

Hydroxypropyl Cellulose, NF (HPC-SSL) 4.5 mg/tablet

40



10 Candelilla Wax Powder 0.40 ng/tablet The seal coat was applied to
approxi mately 14.36 kg of the 1000 ngy netform n HCO nenbrane coated tabl et
prepared in step A described above. The seal coating was prepared by

di spersi ng about 0.108 kg of Opadry Cear (YS-1-7006) in 15 about 1.345 kg
of purifiedwabeérosezs 30 m nutes. The di spersion was theaT/ggroeseebsdnt o
approxi mately 14.36 kg of the 1000 ng netformn HClI tablet cores using a
24" (O Hara Labcoat |11 pan coater with the nozzle tip set 4+2" fromthe
top of the static be nd the fol | gw itions: Spray
Rate 20+ 10 ni/gun/m %’aag?)e%%éﬁ% %?{g%?rper ature 403‘6402% a%tﬂ%m zation Ar
Pressure 10-40 psi Pafmgféedispayddriegn Supply Air Flow 300+100 CFM Pattern
Air Pressure 10-40 ps T gl e coatin ed to the seal
coated 1000 ng netform Ipoﬁéthﬂéﬁe ﬁggglrggﬁgzl\g%at ed tabl e%%%ngzﬁagi |l5| oglitazone
coating was prepared ByashmiipxidelilSPer si ng about @.438nggblet hydr oxypr opyl
cel | ul ose;s (HPC- SL(J:CI}‘[ {ibout 6.034 kg of purified water. The HPC SSL and
wat er vvas m xed f0O 6ULE 20 mi nutes, then 30 0.197 kg of | actose
nmonohydrate, NF (rmdl Hyéhxgmiopyl Gﬂailuleda), NEaBIPERBE] 1505 inbaaBHIC- SSL/ wat er

m xture and m xed for nut ter the | ose m xed in,
approxi mately 0.003 kEaQF‘%iS%P?@Yﬁ%S@ﬂ%]‘@TL ycol SOOdBﬁIé H‘%%?OOG kg of
titani um dioxide, USPRitusit®@ Izeded USp the wat er, HRB0SSL/4abNE and | act ose

m xture and m'xeq) for gbout 5 mnutes. After about 5 m nutes of m xing
about 0.217 kg pitQYfia&Lefe 41 WO 2006/ 107528 PCT/ US2006/ 009082

hydr ochl gg i de was di smﬁ@ggaw&qaotvla@f coating sol utgamg/dmiet coating
solution contained approxi nately 10% excess nateri al to conpensate for
material |oss during the coating process. The pioglitazone suspensi on was

stirred until th%@Lls%aee&towam&phee%sgm&ﬂ%rynmw@cgceﬁttwqm q.f;gess The
pi oglitazone HC sus&enm on was ‘app 5 to the seal coated 10

met f or mi n HGRetaRswREY B bné@mﬁcqawltéiletmwsedu%FtﬁgAaiewbed arorigy &"h%ﬁsboat 111
pan coater vuofathgtns's ﬁ%&ﬁ;} bRpsi§he o oa@gﬂkg osfh@a&?me;x (e - 60%5 ;nc bed, 3

spray guns, with | ow ng condi ti ons Spr ay 010 m_ guh/ mn
i5 aboutl. 345 kg of punf' ed water for 30 minutes. The dispersion was then sprayed onto

approximately 14.36 kg of the 1000 mg metformin HCI tablet cores using a 247
O’Hara Labcoat 11l pan coater with the nozzle fip set 442" from the top of the static

bed, 3 spray guns and the following conditions:

Spray Rate 20 % 10 mL/gun/min
20 Exhaust Temperature 40°C % 5°C

Atomization Air Pressure 10-40 psi

Pan Speed 4-9 rpm

Supply Air Flow 300+£100 CFM

Pattern Air Pressure 10-40 psi

25
The pioglitazone coating was applied to the seal coated 1000 mg metformin
HCl membrane coated tablets. The pioglitazone coating was prepared by slowly
dispersing about 0.059 kg of hydroxypropyl cellulose {(HPC-SLL) in about 6.034 kg
of purified water. The HPC-SSL and water was mixed for about 20 minutes, then
30 0.197 kg of lactose monohydrate, NF (modified spray dried) was added to the HPC-
SSL/water mixture and mixed for about 2 minutes. After the lactose was mixed in,
approximately 0.003 kg of polyethylene glycol 8000 NF and 0.006 kg of titanium
dioxide, USP were added to _the water, HPC-SSL, NF and lactose mixture and mixed

for about 5 minutes. After about 5 minutes of mixing about 0.217 kg pioglitazone
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Exhaust Tenperature 405C 10 Atom zation Air Pressure 10-40 psi Pan Speed
4-9 rpns Pattern Air Pressure 10-40 psi Supply Air Flow 300100 CFM 15
Once the pioglitazone coating was applied to the seal coated 1000 ny
metformn HCl nenbrane coated tablets, a color or aesthetic coating was
applied to wheopiwogisit azone coated tablet. The col or coearicAzyisERsspr epar ed
by di spersing about 0.066 kg of HPC-SSL, 0.016 kg of polyethyl ene glycol
8000, NF and 0.007 titanium dioxide, USP in 0.894 kg of purified water and
m xi ng the di 2 C r ti_ng.was
sprayed ont ohfcﬁgé%?rgﬁl fvt%az o ?h% Q]E dﬂ Hlté%l%g]tu :tsgga?us?irlll9 CO%@%‘ S%gﬁl%]ra
Labcoat |11 p‘aﬂam@aawroxvmatﬁytlﬁ% mzsz In@tﬂrlabtosmmpdxﬁateffonmnﬁﬁzﬂ lessdwadg t he

static bed, dth foll ow ng condi.tions: ray Rate 20 10
oy guns mn' ERan s RS, T b RO e SR R et 80- 40 psi
Pan ?S,ge_(la_ﬂ 4- QTnspm:d @urp'{gt_ | thie Qmatmﬂ:mms%ﬂG]Jé)@]oglﬂh&onl@&{(}ilesmpeﬁéidm gﬁﬁ@?nédat 10- 40
psi col or coat i sper sj.on cont i nuous irred.un

di sper si oﬁ vvgst% E%ﬁg?ﬂ&%gwgh %@e??{gl%\ﬁg { R Iﬁ?%ﬁ%eél ta@ﬁc?@”? Hﬂn%%?% coatl ng
s g s pen; i on weHae msbumtﬂh 11 ]iidﬁ&oﬁtab\lvﬁl}i ﬂae\gazz@e o] ¢8eed Al aﬁd‘i(g theqe@bfh g st for
about 5 minutes.with a pan af a rpnms and an exhaust

t enper at ur e 'h?dsiﬁpraltaéunsd”ﬂf}éﬁgﬁgﬁqvﬁﬁ%‘f“glt\%?e dried, the exhaust air was

turned off 42 - SprayRate--- - ------- : mmgﬁ/ 107528 PCT/ US2006/ 009082
and the pan speed_was adhusted to about 3- 6jpms and 0.005 kg of Candellia
wax powder that FHEUHdEMPHaREd ¢ hr ough“Q % mesh screen was sprinkl ed

onto theigabl et s. stofMida@ibn Witeprtaiet s \A/erq0r4gl Lled in the wax for about 5
m nutes the exhaust air was turned on and the tablets were rolled for an

additional 10 mi ni#e®eeds The fini shed pol%%Wey tabl et rel eased greater than

95% of the pioglifa2Qne: phgR tested in qogg sapparatus type 1 at 100 rpm
inapH 2.0 HJ-0.3MKCl buffer solution. e final tablets al so exhibited

a hardness great etupplyahir BBwkp and a fri a500#1109 CFM

15 Once the pioglitazone coating was applied to the seal coated 1000 mg
metformin HCI membrane coated tablets, a color or aesthetic coating was applied to
the pioglitazone coated tablet. The color coating was prepared by dispersing about
0.066 kg of HPC-SS1., 0.016 kg of polyethylene glyc'ol 8000, NF and 0.007 titanium
dioxide, USP in 0.894 kg of p_uriﬁed water and mixing the dispersion for about 30

20 minutes. The color coating was sprayed onto the pioglitazone HCI coated tablets
using a 24” O’Hara Labcoat 111 pan coater with the nozzle tip set 422 from the top of

the static bed, 3 spray guns and the following conditions:

Spray Rate 20+ 10 mL/gun/min
Exhaust Temperature 40°C+5°C
25 Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpm
Supply Air Flow 300+£100 CFM
Pattern Air Pressure 10-40 psi
30 The color coating dispersion was continuously stirred until the dispersion was

consumed during the coating process.
~ Once the color coating suspension was consumed, the tablets were dried in the
coating pan for about 5 minutes with a pan speed of about 2-8 rpms and an exhaust

temperature of 40 & 5°C. Once the tablets were dried, the exhaust air was turned off
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of 0.0% The final tablet was tested for pioglitazone rel ated conmpounds by
HPLC wusing a YMC-ODS-AQ, 5m 120A, 4.6 x 250 mmcolum, a 0.1 M ammoni um
10 acetate buffer:acetonitrile:glacial acetic acid (25:25:1) nobile phase,
a 40L injection volume, 0.7 nL/mn flow rate, 25C columm tenperature and
269 nm wavelvenmgiobvid7sas the TJV dectector. The results oPCT/HB200@WP08Yr e
reported in Table 4 below The final polished tablet was packaged in a 100
cc HDPE bottle containing .one (1) 3g SORB-1T(r) desiccant canister and

subj ect ed 1 0 3qgebel g ared vt %qulstle& Yo ke SNk o889 @6 140 Gifeifz Yol ati ve

hum dity for fifteen S, s and nonths. After storage,.
t he final pmq“@n@maﬂat@lbe@n masedtﬂyg%@cﬁ @rmeSh@Em%P Vep St'é’ﬁnlﬂ@d onte e tatfleds.] owi ng

pi oglit azone‘%‘gﬁg bt Gfle fé%@é)}éﬂgé{n%ﬁaﬁ fehss: ?Xnﬂﬁ)és%éjéfhgﬁt arWWwtida AQ Sm

120A, 4.6 X nm col um, a anmoni um acet at e
buf f er: acetcﬂﬁﬂndrlheéa@bfamee@lmﬁ%fdm@@dltldnf(IZBnﬁmtelf%) mobi | e phase, a 4011L

i njection 20 vol , I : and 269
nm wavel gngt h folrﬂg fhn(?shuq/’ﬂge egé%ﬂ(%‘%we#%%ﬁI’:gr%%ggﬁ%n?{%aqtﬁg%jgﬁ%ﬂd M 3M
Name ( % ( %w}(e‘ﬁ)tes(té)@ in(QQISP RPafatiN. tipe DatAV0 Mprin ApB. 2.WHDI-03MRBCR baf@2 0. 03
0.03 0 03 02 0.02
0,05 “Re 5 5365 G Bty g gineraoy b SR 000082
EXAVPLE 11 Afdodter OfiHeefhal elbases testet dor piogiiadone mjatécD(*bnn@uods eHPDCM N HCl
and 15 ng piogli rep foll ows; i,rst Acti.ve Drug
Core 1. Wt Pt YRICRTREAY, BRBORRBE: £ 70 SR sdbmne Pet Mmooy | Sone
K-90, USPH 7.a24% Hffdbadtonitd:glediak ghetid adi®{2A5R5H) fndtilé phivss, mpurmed;d@y paSS| ng
it through a  coml i.pped with a nunber 813 scr and no s
5401 850 pmSHES 0] BN Rgv et 15°E <ElRBE B Ry ey Lo B T EB i ner
About 10. 86 tkgUefdepR¥of] OTIR redfits of the test are reported in Table 4 below.
The final polished tablet was packaged in a 100 cc HDPE bottle containing
one (1) 3g SORB-IT® desiccant canister and subjected to accelerated stability
15  conditions of 40°C and 75% relative humidity for fifteen days, 1 month, 2 months and
3 months. After storage, the final polished tablet was tested and found to contain the
following pioglitazone related compounds when tested by HPL.C using a YMC-ODS-
AQ, 5um, 1204, 46 x 250 mm column, a 0.1 M ammonium acetate
buffer:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a 40pL injection

20  volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for

the UV dectector.
TABLE 4

25 Initial 05 M 1M 2M 3M
Name ) B B (B (%)
RS-1 ND. 001 ND. ND. ND
RS-2 002 0603 003 003 0.02
RS-3 003 0.04 004 004 0.03

30 RS-4 003 0.02 002 002 0.02

RS-5 - 003 004 005 004 004



30 was di ssol ved in about 206.34 kg of purified water. The del unped
nmetformn HCI was then added to a top-spray fluidized bed granul ator
(datt Brand GPCG 60) and 15 granul ated by spraying the binding solution of
povi done and water under the follow ng conditions: product tenperature of
about 38-43CGyoneikat7smi r tenperature of 60-95C, at om zaPCHNSHPFIPB_ssure of
2.5-3 bars and spray rate of 500 g/mn (491-515 g/mn) for first 15

m nutes, 700 g/mn (680-710 g/mn) for 15-30 mnutes, 900 g/mn (860-910
g/mn) for 3 pipyjes, 1100 g/mn (1090-1170 g/ mn) for 45-60 m nutes 20
and about 12 1170- 1220 g/mn) for the remai nder of the spray tine.
After the bindi ng wotrailed oticdia sablrt santsipingyd08 mg pemgifermin EClwed dSdwg ed in
the fluidi zed b drying (LOD) was |ess than 2% Once

t he granul esP Fgm&’ewa prePagdASg‘?IZm%;ssed t hrough a Com| equipped with a
nunber 1143 stainless steel screen and a 4075 spacer at a speed of

1086- 1088, r pns. 5. Th (o) rocess was repeated a second tinme to produce
a total of about Mﬁgﬁﬂ&%ormn granules. Il. Metformn Blend (%
conposi tion) 1. Met Metfeimin Benuler anul e(YRdbngm?hid®) Sodi um Lauryl Sul fate, NF
4.55% Magnesi Ste e, NF 0.50% bout 300 kg of nmetform n granul es
pr epar ed aboveﬁlm’if a%ég wer e added ;?2@% 50 cu. ft. slant cone bl ender

al ong wi t h abopdvidede BO0kUSPf sodi um aawyl sul fate, 44 WD 2006/107528

PCT/ US2006/ 009082 NF and bl ended for about 20 m nutes. About 1.58 kg of
magnesi um stearate, NF was then passed through a 40 nesh stainless steel

si eve angpadded tﬁb&d%eug hamkg FoRGforRleACE fvad AeluRbeNBf Gadsiy RAhroGdi &1 onal
five minutes. The bl end was co%ressed into netformn un%oat ed corgs usi ng

a rotary pre§emisapipped it 2 HUmBer3 813 Seigsil 2B MG OTPALF A ot ssi on
force of 14 iy e%ﬂﬁ’gHﬁi@cle&og&iﬁﬁﬁb&ﬂhﬁeﬁkﬁﬁaﬂér Aboltn .86k dfgﬁﬂldéﬁeﬂﬁ-t abl ets

has a wei ght between a target weight of 56

ness
bet ween 14- 280 kyss dissal ypdtin 6110“280%)‘5 kgzpicpusified pigh |ThF fgueped @gté"omﬁcg equal

to 0.8% 10 1), 51 NELEQ! Jido ;gﬁla @Qﬁﬁﬁ:@ bEatgka%ﬁmé @ﬁam tPew.60)Mad f or min
HCl Uncoat ed Tab ets 96. 029 Clear (YS-1-7006) 98% Appr ot>1<]| mat el y

57.61 kgldf wteevigiedobit eprayiapithe sbnpﬂmgaaﬂ@aom rpf spawjsiong aaﬁowew@e

following conditions: product temperature of about 38-43°C, inlet air temperature of
- 60-95°C; atomization air pressure of 2.5-3 bars and spray rate of 500 g/min (491-515
g/min) for first 15 minutes, 700 g/min (680-710 g/min) for 15-30 minutes, 900 g/min
{860-910 g/min) for 30-45 minutes, 1100 g/min (1090-1170 g/min) for 45-60 minutes
20  and about 1200 g/min (1170-1220 g/min) for the remainder of the spray time. After
the binding solution has been sprayed, the granules were dried in the fluidized bed

until the loss on drying (LOD) was less than 2%.
Once the granules were dried, they are passed through a Comil equipped with
a number 1143 stainiess steei screen and a #075 spacer at a speed of 1086-1088 rpms.
25  The above process was repeated a second time to produce a total of about 300 kg of

metformin granules.

1L Metformin Blend (%o composition)
Metformin HCI Granules 94.95%
30 Sodium Lauryl Suifate, NF 4.55%
Magnesium Stearate, NF 0.50%

The about 300 kg of metformin granules prepared above in step 1 were added

to a 50 cu. fi. slant cone blender along with about 14.38 kg of sodium lauryl sulfate,
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15 seal coated by applying a solution of about 2.388 kg of OPADRY C ear
(YS-1-7006) and 21.50 kg of purified water onto the tablets using a pan
coater. The pan coater was a 36 inch O Hara Labcoat IIl with three (3)
spray guns at a distance of 8-11 inches fromthe bed. The coating

condi tions weoene/BEsaUSt Tenperature: 40-47C 20 At om zBET/ERRFWESYr e 50110
psi Air Vol unme 1000200 CFM Spray Rate 18060 g/mn (6020m /gun/mn) Pan
Speed 4-8 rpm 25 IV Menbrane (% conposition) Metfonnin Seal Coated

Tabl ets 95. 9 t = 9%, T ' 45% 30
PEG 400 O. Zggaégﬁ%%dgygﬁ%ggﬁ@nﬁﬁgggéﬁj%gg%%z ](‘g:{?‘a‘% e?%llri\’e&%g&g%’ ?Jrligﬂ %r ocess 45
WO 2006/ 107538 PGTAUBRORE/009082h stqipessxiarhtiely agd adE:dklg bé shobcorwe i s
added to a stainle st,e t ank..f ol l.owe abhout 2.281 kg of cellul ose
acetate andsk?‘}?'gffé]’da“?yeng%@ﬁfm? d?ﬁoﬁ]ﬁitfg’gnﬁﬂ'%gﬁ' the solution becomes clear.
Once the sol uti ormhe$lend eas cabpaisedinkG@ctkgmaf vpohktydtdrgd wne a glayepless400 i s

dded t h | uL.i d m xed f bout 5 m nut f ol d b 5
Saat i on or Sgun TYaE ey ESepr B PR s AP o i P s o

adg: titonal STonrﬁé@gb@&;rceAbbm k$9 .Tﬂig ré@%hiﬁ% t‘rdbﬂmsb Besad }wleig_hifj dtwent 720¢61B rgt HCI -
tablets are | paded intq a r i diz cqater wi
V\ert er i nsefith @dpragl ‘I%Ehttﬁfcgzmarqgi?sdﬁ)ﬂ‘%ﬁe? H%%%H&g‘?rgeto‘%d?sq)gé af8§ mm The

seal coated ﬁﬁgfﬂigxdﬁmsfﬁ%oi keb9.8t.eis 10 fluidized and the product
tenperature is adjusted to about 213C. The cellulose acetate solution is

sprayed onto the fluidized seal coated netformn HO tablets with an

at omi zat {®n i es Méngin REPCSated DBt ba[es compésitieph ume of 1400 300 CFM and
a spray rate of 400100 g/mn until a weight gain of 3-5% (target 3.8% is

obtai ned.  Ondetipmmin HEd Uperptednobléts of menb?®alfe® coating has been applied the

nenbrane coat ggabry @RL]YS-RI606§ri ed in theogdui di zed bed 213C and 1200100
CFM for about 10

Approximately 57.61 kg of the uncoated tablets prepared in step Il above were

15  seal coated by applying a solution of about 2.388 kg of OPADRY Clear (YS-1-7006)
and 21.50 kg of purified water onto the tablets using a pan coater.  The pan coater

was a 36 inch O’Hara Labcoat 11T with three (3) spray guns at a distance of 8-11

inches from the bed. The coating conditions were:

Exhaust Temperature: 40-47°C
20 Atomization Pressure 50+10 psi
Air Volume 1000200 CFM
Spray Rate 180460 g/min (60220ml/gun/min)
Pan Speed 4-8 rpm.
25
IV Membrane (% composition)
Metformin Seal Coated Tablets 95.521%
Cellulose Acetate (398-10) 3.807%
Triacetin 0.145%
30 PEG 400 0.289%

2 acetyl content 39.3-40.3%

{(a) Membrane Coating Process
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m nutes followed by 40C and 1200100 CFM for about 5 mnutes. The resulting
menbrane coated tablets are laser drilled to create an orifice in the
approxi mate center of each side of the nmenbrane coated tablet i.e 2
orifices) with an average dianeter of 0.5 mmper orifice. The top

m cronmet er V0 Ho&10728MM 20 bottom m cronmeter is 6. 75 RCHEP20041894821| se
width of the laser is 17070 and pul se delay of 290150. B. Second Active
Drug An i nmedi ate rel ease anmount of pioglitazone HCL was applied to the 500

"0 o metfor M n MeolRakiaIRERALeA-LADLSRE SRBEEL LB gl e |1 D

tabl et had the follow n osition ormn rane coated tablet
618.9 ng/t abbeEb O'Sé?a%ldé%pf ¢ actatarang vgxad foGeput120 Ellmlg¢8t abil abe 30

Pioglit RONaT: N t | de 2.5
ol Labl ot - y'%g%f‘i?@%%_ R0 A B® R AkAth SO VY 6" w0

2006/ 107528 Bew1148900addzdI08® solyisd rapd Ifixedhiot ebo(uvszmﬂﬂtzm)nomd BY t]msg/ t abI et
Pol i shi ngs Co P 0. bl et. he S8
g5 Qédlt%%n&eflbbhtj @gé’%% n?%%&hné nﬁ e E@ét 0% oo xe %la&a lﬂq ?é al

applied to the.500 fane coa
coating was mlwpmred by di spersi ng 0.243 kg of q)adry Clear in 3.473 kg of

oo L o TSk P e B e B o
tabl et cor e§PG§rﬁﬂqGéana4ﬂazﬂ ﬂtlamzedl_labccoaér Wwith Waester dneitgEizeM $'Toyt fEmAozZl € tip
e 2 o g A9 15 5L el 2 Pl RS i e ol Lo o
At omi zat i®n ﬂmd:zﬂf mmm&@m&mram?ans aliessd - HotPM+3°C. The cellulose
acetate solution is sprayed onto the fluidized seal coated metformin HCI tablets with
an atomization pressure of about 2.0-3.0 bars, air volume of 1400 =+ 300 CFM and a
spray rate of 400+£100 g/min until a weight gain of 3-5% (target 3.8%) is obtained.
. Once the desired amount of membrane coating has been applied the membrane coated
15 tablets are dried in the fluidized bed 21%3°C and 1200+100 CFM for about 10
minutes followed by 40°C and 1200+100 CFM for about 5 minutes.
The resulting membrane coated tablets are laser drilled to create an orifice in
the approximate center of each side of the membrane coated tablet (i.¢ 2 orifices) with
an average diameter of 0.5 mm per orifice. The top micrometer is 5.4 & 2 mm,
20 bottom micrometer is 6.75 £2 mm, the pulse width 6f the laser is 170+70 and pulse
delay of 290 +150.

B. - Second Active Drug

An immediate release amount of pioglitazone HCL was applied to the 500 mg

25 metformin HC] membrane coated tablets prepared in step A. The final tablet had the

following composition:
Metformin HCI membrane coated tablet 618.9 mgftablet
Seal Coat
Opadry Clear (YS-1-7006) 11.5 mg/tablet
30 Pioglitazone Coating
Pioglitazone HCI 16.53 mg/tablet
Sodium Chloride 2.5 mgftablet
Opadry Clear (YS-1-7006) © 1.850 mg/tablet
Color Coating
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15 Supply Air Flow 200100 CFM Pattern Air Pressure 10-40 psi The seal
coating dispersion was continuously stirred until it was consuned during
the coating process. 20 The pioglitazone coating then was applied to the
seal coated 500 ng nmetform n HC] nenbrane coated tablets. The pioglitazone
coati ng was woepestesksby m xi ng 5. 656 kg of al cohol USPPERESING®ISRg of
purified water and slowy dispersing 0.045 kg of Opadry Cear into the
solvent m xture. Once the Opadry C ear was dispersed, it was honpbgeni zed

for about 10 mi nutes. éRag 1 MiReIY74hear 25 di spefAlonpwas honogeni zed,

0.061 kg of sodium chloride was added to the dispersion and honogenized
for about 2 mi nutBaishingCept t he sodi um chloride is honogenized, 0.402 kg of

pi oglitazone HCl was i into the sol ] and t hen
%a%&élﬁia%é%v%%ﬂ Y5 hngRlitee 2N

honogeni zed for about 10 m nutes. ce the pioglitazon
honogeni zed, the honogeni zer was renoved fromthe m xi ng vessel and

replaced 30 with I ] 1. xed n.,addi ti@anal 15 m nutes. The
pi ogl i tazgne sus@%ngéla{)%ﬁvé%g saﬁq %F e )iﬁenﬁgqoﬁl?%%e@f}]slﬁleﬁgpEﬁnﬁ%rsan%Sﬂ%%?ensd
during the cthta.nghprsed ewsting Whi prepoved byngispaking i0043 densfaOpeddy Epqar dxi mat el y
15% excess t,efh al -t sat e. for terial.|lposs.duri .he coating
process. Thgg '6?%3&# giz%(%%ocefr{l?%]a%u?gé%tlh% R mngf)rpfslggla“#eé' ?ﬁeeélé%eéﬁm%oat ed
500 ng et f omas thekEpraysdrdntcoappraxiraitelgl 1688 ke tof drr @60 w Mg fordin NCI 26136/ 107528
PCT/ US2006/ 009082. a 24" ., ra Lahcoat I]I coater. with_the nozzle tip
cet 417" abotBo Hing & Feia el P Bt csaterr P s TERHE o Sente2 LEcihe

f ol | owi ngo congidf tenstic bal, dypRakens2hd 1R Mildvannédiditiongxhaust Tenperature 255C

5 Atom zation Air_Pressure 10-40 psi Pan_Speed 4-9 rpns Pattern Air
Pressure 10-40 psiPa3@ply Air Fl ow 200180*CEMYEYYEEL t he pioglitazone

coating was appl iBthat® Tehfera@al coated S@gamsearetform n HCl nenbrane
coated tablets, a color or_aesthetic coating of Opadry 11 Wite was
applied to the pid@mMizHIBAE Feesied t abl et -4¥R8 aest hetic coating was
prepared by di spegasigpged). 228 kg of qudrM_glrme\hi te (Y-22-7719) in 3.253 kg
of alcohol USP and m xing the dispersion for about 1 hour. The Opadry ||
Wite 19 Supply Air Flow 200+100 CFM

Pattern Air Pressure 10-40 psi

The seal coating dispersion was continuously stirred until it was consumed
during the coating process.

20 "~ The pioglitazone coating then was applied to the seal coated 500 mg
metformin HCl membrane coated tablets. The ploglitazone coating was prepared by
mixing 5.656 kg of alcohol USP and 1.595 kg of purified water and slowly dispersing
0.045 kg of Opadry Clear into the solvent mixture. Once the Opadry Clear was
dispersed, it was homogenized for about 10 minutes. Once the Opadry Clear

25  dispersion was homogenized, 0.061 kg of sodium chloride was added to the
dispersion and homogenized for about 2 minutes. After the sodium chloride is
homogenized, 0.402 kg of pioglitazone HCl was slowly dispersed into the solvent mix
and then homogenized for about 10 minutes. Once the pioglitazone HCl was
homogenized, the homogenizer was removed from the mixing vessel and replaced

30 with an air mixer and mixed for an additional 15 minutes. The pioglitazone
suspension was stirred until the suspension is consumed during the coating process.
This coating solution contained approximately 15% excess material to compensate for
material loss during the coating process. The pioglitazone HCI suspension was

applied to the seal coated 500 mg metformin HCI membrane coated tablet cores using
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15 di spersion was than sprayed onto the pioglitazone HCl coated tablets
using a 24" (O Hara Labcoat |1l pan coater with the nozzle tip set 42" from
the top of the static bed, 3 spray guns and the follow ng conditions:
Spray Rate 251 10 ni/gun/m n Exhaust Tenperature 25C5C 20 Atom zation Air
Pressure 10-wi02psm0758an Speed 4-9 rpm Supply Air Fl ow POOUSDOGMRIS2 Pat t er n
Air Pressure 10-40 psi 25 The col or coating di spersion was continuously
stirred until the dispersion was consunmed during the coating process. Once
the aesthet i @ 202 Hag LEKGRANTIA oGRS HoBLL il s LRAOLRLSaueEEodrl d 11
the coating pan for about 5 mnutes with a pan speed of about “2-8 rpns and
an exhaust tEHPEFGVit &5y Dus amgdhe DHewingisendititiset s were dried, the exhaust
air was 30 turnedggi; d the pan speed i to about 3-4 rpns and
0. 004 kg of Candeﬁ?l;@{\%ax powder t hat h\ggégglgjﬁ)éggglgled t hrough a 60 nesh
screen was spri nkEsepustdismperetiee t abl ets. AFFC the tablets rolled in the wax
for about 55 m nut he ir was d on and the tablets were
rolled fof an add?‘ﬁ"ﬁa’%ﬁﬂc’% 1l 46 MB0886) 207508 PCT/ US2006) 000062
The finished pol i Bietpeedibl et rel eased grddtmmst han of 95% of the

pi ogl i tazone when I USP appar a type I at 100 rpmin a pH 2.0
HCl - 0. 3M KCI buff]éért{%ﬁ}s‘gqg%e?%ﬁe The fi nal E]Q%Pé%/]s al so exhi bited a hardness
greater than 35 kPupphdAmFiowi ability of Q0@¥ CFee final tablet was tested
for pioglitazone rel ated conmpounds by HPLC 5 using a YMC-ODS- AQ 5m 120A,
4.6 x 250 mmcolum, a 0.1 M.anmmonium acetate buffer:acetonitrile:glacial
acetic addd (25: 26nc) theopiolifajohaseatig 4k dpplieCtd afe s¥l svared S0 mid/ i n
flow rate, 25& coltj_{@ te eratur& 2g%rjld 269 nm wavel ength for the
dectector. TRE"PEEY S BYEHE PREY 2L ARl T heihets Aorings ohepeiwy Irhe i nal
pol i shed t abMafitevwass aalikdgethe floditdidhe CoattDREIARO TeeadsREiRI DA wid one (1)
I g SCRB—IT(r% de% gcglnt cani ster anﬁ subj ected to accel erated stability
condi tions of™ 88T 3R UPEINE A58 i Keeoh Qradiy ol Wiate Ohe2-Foh Hn 3@58eke sf or age,
the final pabémwhamsht ad siixid@set @sppdom st SRUNY Hodr. COR Bpkar he Wakd owi ng

pi ogl i taggne related conpounds when tested by. HPLC usi ng a” YMC- ODS- AQ 5m
120A, 4. & x P5R5rsieth Wee diap srraved -ente the Bivgtinranm Bdletogted tablets using a 24”

buf f er: acet oOTHdrs Leb@htaxll b BRGNS BRiIHd-AL8p 2a'4)” from the top of the static

bed, 3 spray guns and the following conditions:

Spray Rate 25+ 10 mL/gun/min
Exhaust Temperature 25°Cx5°C
20 Atomization Air Pressure 10-4Q psi
Pan Speed 4-% rpm
Supply Air Flow 200£100 CFM
Pattern Air Pressure 10-40 psi
25 The color coating dispersion was continuously stirred until the dispersion was

consumed during the coating process,

Once the aesthetic coating suspension was consumed, the tablets were dried in
the coating pan for about 5 minutes with a pan S]:ieed.of about 2-8 rpms and an
exhaust temperature of 25 + 5°C. Once the tablets were dried, the exhaust air was

30  tumed off and the pan speed was adjusted to about 3-4 rpms and 0.004 kg of
Candellia wax powder that had been passed through a 60 mesh screen was sprinkled
onto the tablets. After the tablets rolled in the wax for about 5 minutes the exhaust air

was turned on and the tablets were rolled for an additional 10 minutes.

48



15 nobi |l e phase, a 40pL injection volume, 0.7 nL/mn flow rate, 25C col um
tenperature and 269 nm wavel ength for the UV dectector. TABLE 5 20 Initial
Il MName (%9 (%9 RS-1 ND. ND. RS-2 0.03 0.03 RS-3 0.04 0.05 25 RS-4
0.03 0.02 RS-5 0.04 0.04 EXAWMPLE 12 30 A controlled rel ease tabl et

cont ai ni ng 5002wg1os2snetform n HCl and 15 ng piogl it az8AEUGNEE/HHPSPar ed as
follows: A First Active Drug Core 49 WO 2006/ 107528 PCT/ US2006/ 009082 The
500 ng cellul ose acetate netformn HCl core was prepared as described in

Exanple 11. B. Se¢phfnideh pbBsHed ‘t'ag)lé rﬁéﬁs&d@%ﬁérﬁhﬁl LI PARE t@:@%ﬁaﬁﬂe

pi oglitazone HCL was ap B|Ied to the 500 ng netformn rane coated
tablets pr ep&ﬂ’é@iteétlﬁié%a AP appasatis typaé at | Wapmtinlslpét 2. Oﬁﬁ'@i Q.3 K@ Hudfei ng

Cont 10 OpadPy ey oar Pyl GERN BRRIERah Gt R b Kl EBlBhy (o7

Pi ogl i t azone oMZP0%6.BE fmgl’ teblst wis tebigdi fap pigahitpyre réetel upbmmem(dHIB@I-BEJQ 6 0

i cd) pofyelhof anc i oobA Gt Taetoas b PRk Ebupt 4 BN abfiSelBl &L Lep

0. 600 ny/ t abbetate Bofenpce@mittilergiadia) deatix ppid WS Oahdtille phase( APGISHlectien 75

g/ t abl et volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for

the UV dectector. The results of the test are reported in Table 5 below.

The final polished tablet was packaged in a 100 cc HDPE bottle containing

10 one (1) 1g SORB-IT® desiccant canister and subjected to accelerated stability
conditions of 40°C and 75% relative humidity for one month. After storage, the final
polished .tab]et was tested and found to contain the following pioglitazone related
compounds when tested by HPLC using a YMC-ODS-AQ, 5um, 1201?&, 4.6 x 250 mnm
column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial acetic acid (25:25:1)

15 mobile phase, a 40pL injection volume, 0.7 mL/min flow rate, 25°C column

temperature and 269 nm wavelength for the UV dectector.

TABLE 5
20 | Initial 1M
Name (%) (%)
RS-1 N.D. N.D.
RS-2 0.03 0.03
RS-3 0.04 0.05
25 RS-4 0.03 0.02
RS-5 0.04 0.04
EXAMPLE 12
30 A controlled release tablet containing 500 mg of metformin HCl and 15 mg

pioglitazone was prepared as follows:

A. First Active Drug Core
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20 Pol yet hyl ene d ycol 8000, NF 0.688 ng/tablet Titanium D oxide, USP

0. 300 ng/tablet Polishing Coat Candelilla Wax Powder 0.20 ng/tablet 25 The
seal coat was applied to approximately 12.36 kg of the 500 ng nmetformn

HCl nmenbrane coated tablet prepared in step A described above. The seal
coating waswpeensas’s® by di spersing about 0.090 kg of QF&AAP200H/R3932
(YS-1-7006) in about 1.124 kg of purified water for 30 m nutes. The

di spersion was then sprayed onto approximtely 12.36 kg of the 500 ng
metfornmin HCO  t abiid 50006 Sellifdsd Gcdtate hictfhifHORA bAve kAR GRhreh ok dBRAL&OAL er
with the nozzle tip set 42" fromthe top of the static  bed, 3 spray guns
and the foll ’ﬁ’@lp%olnldi tions: Spray Rate 20 10 nli/gun/min Exhaust
Tenperature 40C 5C Atom zation Air Pressure 10-40 psi 50 WD 2006/ 107528
PCTI US2006/ 009082 Pan Speed 4-9 rpm Supply Air Flow 300100 CFM Pattern

Ai r PressureB10- 48cprd Adivedlugi ogl i t azone coating then was applied to the
seal coated 500 ng;; : ] : : i.oglitazone
coating was pre ar'g(ljrmg%/élag?QA%S%?JS}Eg?}gli@%gazgg%%teﬂ&a%ghﬁkg t%?m%ggrn%gypropyl
cel l ul ose (HF’@ngTEI) HG meyduane cpgled Oblidigprefargduabiotd mostapas erThe Tinel #F€ SSL and

water was m @g% .- m.nutes, then 1.119 kg of nonohydrat,

nodi fi ed sprgﬁéiﬁg}(ﬁ) %gmég%% " 10 to the HPC- SSL/water nixture and mi xed
for about 2 m nutMstioriint BE] mhmblape cotd tabdd i xed G16.9 magipblexi mat el y 0. 007
kg of polyethyl eng gbycol 8000 NF and 0.013 kg of titanium dioxide, USP
were added to the water, HPC.SSL and | actose m xture and m xed for about 5
m nut es. 1Af t er about Bpainyylles (B§-1A06Ng about 0. 374D degtabt ogl i t azone

hydr ochl ori de WaSP'giﬁfpers d.into the coating solution. This coating 15

sol uti on cont ai ned’&} P AR y 12% excess material to conpensate for
material | oss duringPidptitaeaatH@ly process. The pi aglitmzepet suspensi on was

o ogl 1 tazone HCI - suspERaaHoRTERE B one sed meBhea 500 g
nmetformn HCl menbr antacertMehdhgdbel NEOr es  usi ng 58.03Agidbleiar a Labcoat |11
pan coat e with the n?nzlgéigec}slp?aysc%ed)ll' 12" above the top

Polyethylene Glycol 8000, NF 0.300 mg/tablet
Titanium Dioxide, USP 0.600 mg/tablet
Color Coating
Hydroxypropyl] Cellulose (HPC-SSL) 2.75 mg/tablet
20 Polyethylene Glycol 8000, NF 0.688 mg/tablet
Titanium Dioxide, USP (.300 mg/tablet
Polishing Coat .
Candelilla Wax Powder 0.20 mg/tablet
25 The seal coat was applied to approximately 12.36 kg of the 500 mg metformin

HCI membrane coated tablet prepared in step A described above. The seal coating
was prepared by dispersing about 0.090 kg of Opadry Clear (YS-1-7006) in about
].124'kg of purified water for 30 minutes. The dispersion was then sprayed onto
approximately 12.36 kg of the 500 mg metformin HCI tablet cores using a 24”7
30  O’Hara Labcoat JII pan coater with the nozzle tip set 4+2” from the top of the static

bed, 3 spray guns and the following conditions:

Spray Rate 20 £ 10 mL/gun/min
Exhaust Temperature 40°C £ 5°C
Atomization Air Pressure 10-40 psi
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20 of the static bed, 3 spray guns, with the follow ng conditions: Spray
Rate 2010 nmL./gun/m n Exhaust Tenperature 4015C Atom zation Air Pressure
10-40 psi Pan Speed 4-9 rpns 25 Pattern Air Pressure 10-40 psi Supply Ar
Fl ow 300100- CFM Once the pioglitazone coating was applied to the seal
coat ed 500 n¥jO2¢fet18787%i n HCl nenbrane coated tablets, aFEHUFR0¢PRESt heti C
coating was applied to 30 the pioglitazone coated tablet. The col or
coating was prepared by dispersing about 0.055 kg of HPC-SSL, NF 0.014 kg
of pol yet hyl ene gPanciee8000, NF and 0. 00@-9#pit ani um di oxi de, USP in 0. 747
kg of purified d.m xing the disp ' about 30 m nutes. The
col or coating m@f@gﬁﬂgw&ed onto the gﬁ@%ﬁﬁf:&%ne HCI 51 WD 2006/ 107528
PCT/ US2006/ 009082PatenpArdrdsadst et s usi ng d028'psi0 Hara Labcoat Il pan coater
with the nozzle tip set 42 fromthe top of the static bed, 3 spray guns
and the follow ng conditions: Spray Rate 20 10 ni/gun/mn Exhaust
Tenper at use 40C5CTI ,ﬁidgmazmel O6ktiAf Ithéfl &RS WpBlickD 1dtGhddSéal SRRISPREGA- 9 rPmM
Supply Air Flo 300 Pattern Air Préssure 10-40 psi 10 The col or
coating di sp8iFEP rang roBEd deblsts Thepiqghitazene; qating wpreprepasd bias
consuned dur spgnt Huep&gﬁg lahht Wl@ﬁﬂéigsef Qaﬁﬁyﬁxla 1%@111955&(?% -SOLSHSRARAS! On was
or

consuned, the tablets were dried coa about 5 m nutes

with a pan spe8¥ b8 cdgvified V@qupn%heaﬁacﬁ%éﬂ%ﬂ%‘?r wee migadafon abowf 240 5C.
Once the tabhgihes\VBES1919 B offa&eseerﬁmﬁﬁra@'m Qﬁﬁnﬁearsegg r?g;fewa% Al the pan

speed was adj usted to about 3-4 rpnms and O l1Ta wax powder
that had!®eeip BasPeSHHvaagmixdue endmivgd §<@“rﬂé@lﬁ 2\mmutspr4’xﬁw11bdlaom&owashe

tablets. Af dt tes
exhaust air %se tlﬁr r?}ejgy%ﬁgtagr@ t ﬁ% c%fg)bb)gftﬁg 1 leoﬁﬁpgziﬁpf%rcma@af |§| onal 10
m nut es. Thelilapignsdiexida398H vkiestided toatk eftatar,eHE@ﬁH aydéatt@e ihiware &5/ 0 of the

Fz)i 89:_{'0}[ fié Ogﬁ/l I V%F;}F&ﬁsﬁ Ghnlids @ ARE ABM26 ahiSiel PG mlxmg aboup 0. 39[? na pH

pioglitazone hydrochloride was dispersed into the coating solution. This coating
15 solution contained approximately 12% excess material to compensate for material loss

during the coating process. The pioglitazone suspension was stirred until the

suspension is consumed during the coating process. The pioglitazone HCI suspension

was applied to the seal coated 500 mg metformin HCl. membrane coated tablet cores

using a 24” O’Hara Labcoat III pan coater with the nozzle tip set 4 £2” above the top
20 of the static bed, 3 spray guns, with the following conditions:

Spray Rate 20+10 mL/gun/min
Exhaust Temperature 40£5°C
Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpms

25 Pattern Air Pressure 10-40 psi
Supply Air Flow 300£100-CFM

Once the pioglitazone coating was applied to the seal coated 500 mg

metformin HC] membrane coated tablets, a color or aesthetic coating was applied to

30  the pioglitazone coated tablet. The color coating was prepared by dispersing about
0.055 kg of HPC-SSL, NF 0.014 kg of polyethylene giycol 8000, NF and 0.006
titanium dioxide, USP in 0.747 kg of purified water and mixing the dispersion for

about 30 minutes. The color coating was than sprayed onto the pioglitazone HCl
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solution. The final tablets also exhibited a hardness greater than 35 kp
and a friability of 0.01% The final tablet was tested for pioglitazone
rel at ed compounds by HPLC wusing a YMC-ODS-AQ 5m 120A, 4.6 x 250 mm
colum, a 0.1 Mammonium acetate buffer:acetonitri]e:glacial acetic acid
(25:25: 1) no¥PPWoIWATe, a 40pL injection 25 vol une, 0.7 PREGREAWSE rat e,
25C colum tenperature and 269 nm wavel ength for the UV dectector. The
results of the test are reported in Table 6 below. The final polished
tabl et was pewicldetlets psing 166" OHanDPEbcoatill pan coamrawithi the noaheetiy ) 4817

SORB- 1 T(r) desi I.Ser bj ect accel erated stability
condi ti f)n)s Oﬁﬁ@g@gﬁﬁ@g%;@gﬁgéﬁpﬁdﬁax?cﬁi;e %@owlgr‘f“ﬁ?f[’ 8nd 2 nonths. After
30 storage, the f¥matRpelished tablet wag0tddnddganginf ound to contain the

follown Il oglitazone rel ated conpound tested by HPLC using a
YMC- ODS- %\Q, Epm Iﬁ’g’@%ﬁt%ﬁfm%er 50 nm col u%ﬂmg% 1 M ammoni um acet at e

buf f er : ac®t oni t r i A®irgdadion Alr Praeeé i ¢ aci d1¢3bpg5: 1) nobil e phase, a 40L .

i njection volune,, 0.7/ /mn flowrate, 5C colum tenperature and 269 rim
wavel ength for t HEPG0*Hect ector. 52 WO 2608PH07528 PCT/ US2006/ 009082 TABLE

6 Initial 1M2M Nep® ABFlo6?) (X9 5 RS-3oMaBpcivD. N.D. RS-2 0.02 0.02
0.02 RS-30.030,03.0.04 RS-40.030.020,02 RS50.04 0.030.04 10

0
Wil e certain prcfP8FPet BSYE t ernati ve &ABBB¥nents of the invention have
been set forth for purposes of disclosing the invention, nodifications to
the di scl osed enbodi nents may occur to those who are skilled in the art.
Accordi nfly, t he Thesplongeating dispersiomives pontianensly stiged vl thexdispessidiotiasnent s of

t he i nventi ogynafedlRiniP Helch Stk isRidssst her eof which do not depart fromthe
Spirit and somsa R PReess: 3 WD 2006/ 107528 PCT/ US2006/ 009082

Wat is claimed i@ncethe ooloskesting sesmension waseorgymed,dbariablatsiwege driddiipgte and
second acti V&afihg!fan SRALEbut 5 minutes with a pan speed of about 2-8 rpms and an exhaust
temperature of 40 + 5°C, Once the tablets were dried, the exhaust air was turned off
15 and the pan speed was adjusted to about 3-4 rpms and 0.004 kg of Candellia wax
powder that had been passed through é 60 mesh screen was sprinkled onto the tablets.
After the tablets rolled in the wax for about 5 minutés the exhaust air was turned on
and the tablets were rolled for an additional 10 minutes.

The finished polished tablet released greater than 95% of the pioglitazone

20 when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HCI-0.3M KC1 buffer
solution. The final tablets also exhibited a hardness greater than 35 kp and a friability
of 0.01%. The final tablet was tested for pioglitazone related compounds by HPLC
using a YMC-ODS-AQ, 5um, 1201&, 4.6 x 250 mm column, a 0.1 M ammonium
acetate buffer:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a 40pL injection

25  volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for
the UV dectector. The results of the test are reported in Table 6 below.

The final polished tablet was packaged in a 100 cc HDPE bottle containing
one (1) 3g SORB-IT® desiccant canister and subjected to accelerated stability
conditions of 40°C and 75% relative humidity for 1-month and 2 months. After

30  storage, the final polished tablet was tested and found to contain the following
pioglitazone related compounds when tested by HPLC using 2 YMC-ODS-AQ, Spm,
120/5, 4.6 x 250 mm column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial
acetic acid (25:25:1) mobile phase, a 40uL injection volume, 0.7 mL/min flow rate,

25°C column temperature and 269 nm wavelength for the UV dectector.
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dosage formconprising: (a) a controlled rel ease core conprising an

anti hyperglycem c drug and at 5 | east one pharmaceutically acceptable

exci pient; and (b) an inmedi ate rel ease thiazolidinedi one derivative

contai ning conponent that conprises a thiazolidinedone derivative and a

| ow viscosiWQ2M&i8F2850| ubl e bi nder; wherein not |ess t RAFUEHO§008482¢ he

t hi azolidinedione is released fromthe 10 dosage formw thin 45 m nutes
when tested according to the United States Pharnacopeia (USP) 26, with
Apparatus | at 100 rpm 37 C and 900 mM of 0.3 MKCI-HC] Buffer, pH 2.0.
2. The pharmaceuti cal dosage form aﬁiﬁt&gd inclaiml wherein not |ess
than 90% of the thiazolidinedi one ased fromthe dosage formw thin
45 15 m nutes when testedna@¢amndi ngM o the United States Pharnmacopei a
(USP) 26, with aratus | 10Q rpm 37 C and 900 nl of 0.3 MKCI -HCl
Buffer, pH 2.0. == 2 j osage formas defined in claim1l
wherein mdt | ess rhan 95%imf e txpazolidinedione is released fromthe
dosage formw thin 45 20 mnutes when tested according to the United

St ates Phar rracopé?séz(USP) 982 ¥ A¥8aratus | at 100 rpm 37 C and 900 ni
of 0.3 MKC -HO Butfer, ps 2.0 4¢g9dhe pharnmaceutical dosage form as
defined in claim1l wherein not | ess than 100% of the thiazolidinedione is
rel eased from t h%bsage &P W-@hi 8045 25 ninutes when tested according
to the United Staiges Pharnggopej@ (Wolf) 26, with Apparatus | at 100 rpm 37
Cand 900 mM of 0.3 MKC -HC. Butfer, pH 2.0. 5. The pharmaceutical dosage
formas Hefined in claim1 wherein not less than 85% of the

t hi azol i di nedi onesi: sa formw.thin 40. 30 m nutes
when test ed accomlﬁgéﬁﬁfﬁgﬂﬁﬁ t(a g%%%?%¥§§ e%ﬁ”ﬁ?’?%%p@it'ge CHsBIomBave i ¢ 1y
Appar at us | bgen s@ydorthpler p@Foses efdis@ingrthe divediod, Mb#iGtatioss toBUE HRelpsedH 2. O.

6. The phar i.cal sage form as.defin i,n. cl.aiml  wherein not |ess
than 90% o%%taﬁitéﬂeﬁ i B2 Iol%glfrn%’dfhgﬁee vihe ?’8|5§‘ﬂ£38d‘“f h“&rﬁr}l-h%"%‘é%j& rm wi t hin
40 54 WO 2Gpe¢nted kemPGEH iS2600R6/ ®08HO82 all embodiments of the invention and

15 modifications thereof which do not depart from the spirit and scope of the invention.
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i

m nut es when tested according to the United States Pharnacopeia (USP) 26,
with Apparatus | at 100 rpm 37 C and 900 m of 0.3 MKC -HC|] Buffer, pl-I
2.0. 7. The pharnaceutical dosage formas defined in claiml wherein not

|l ess than 5 95% of the thiazolidinedione is released fromthe dosage form
within 40 nWH30e40%en tested according to the United SCAUS00AP8Iacopei a
(USP) 26, wth Apparatus | at 100 rpm 37 C and 900 m of 0.3 M KO -HCl
Buffer, pH 2.0. 8. The pharmaceutical dosage formas defined in claim!l
wher ei n not P&akis¢laipdist0 100% of the thiazolidinedione is released from

States Phar micope & (LR il SR RAIIAEN 5, BEFREEM e &9 (%000
of 0.3 MKCl -HCl @ﬁﬁgﬁ‘éﬁrﬂnwmprlima 9. The pharnmaceuti cal dosage form as
qefl ned in clai m(th wh Ggllltﬂ)ﬂg EelxlzaggE?r% %rbs%ﬂ%ﬁ%%iﬂ@g)ﬁ{ﬁigcﬁlnﬁ e(é’?Z(ﬂ %Icgreai: gge

is released from osage ormW|
to the Ulfted States Haamnaphnmaaﬁu(ltdﬂiﬁ’)ac@ﬁtablemcﬁﬁierﬁmﬂr atus | at 100 rpm

dosage Torm as daP) ned® PHUGHLF HeSt el itRHige FRUBN RS 0% of ¢ he

t hi azol i di nedi one is c@hmﬁdhétmompﬁdfwad@&a&ﬁnd‘deﬁmeﬂvhﬂwemn@@lovm' nut es when
tested according to the United Stl eg har macopeia (USP) 26, wth
Apparatus | at 100 rpH‘.3°°§3Y&’a‘a?ﬁ6°§‘dﬁ) feTof 0.3 M KCI -HO Buffer, pH 2.0.
11. The phar rraceuwmahnaqssagmfsa%noaﬁledﬁézbnﬁﬂledﬁdﬁeqd;%1easehﬁ\@hﬂh@i n not |ess
than 25 95% of he gqu:‘}?& %lsnedl one is released fromthe dosage form
within 30 ninut Ve M aTheg teeted aqvarding;te dhe \ited Steshar macopei a

(USP) 26, with Apaandbhi (USS) 2400k Aarsbds Gud0g90870E 408 of A1 b KO - HO

Buffer, pH 2.0. 12. The %har maceutical dosage formas defined in claiml
wherein not | ess QT’]%KC}SH !LBE%r P Zhe t hi azol i di nedl one is released from

the dosage fprm vt Iishenm%&uu@al WS 1 R B &e?ﬁéaeﬁ& aéaﬁlof &%mt:&'bt gé;ﬁ 8&%‘ t ed

St at es Phar rracopel a (USP) h Appar at us nd 900 ni
of 0.3 M KC -HCl B péthe @tholzdlgem% is released from the dosage orm within 45
15 minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 1pm, 37 °C and 900 ml of 0.3 M KCI-HCl Buffer, pH
2.0.
3. The pharmaceutical dosage form as defined in claim 1 wherein not less than

95%, of the thiazolidinedione is released from the dosage form within 45
20 minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 m! of 0.3 M KCI-HCI Buffer, pH

2.0.
4. The pharmaceutical dosage form as defined in claim 1 wherein not less than
100%, of the thiazolidinedione is released from the dosage form within 45
25 minutes when tested according to the United ‘States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M KCI-HC} Buffer, pH

2.0.
5. The pharmaceutical dosage form as defined in claim 1 wherein not less than
85%, of the thiazolidinedione is released from the dosage form within 40
30 minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M KCI-HC] Buffer, pH

2.0.
6. The pharmaceutical dosage form as defined in claim 1 wherein not less than

90%, of the thiazolidinedione is released from the dosage form within 40
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WO 2006/ 107528 PCT/ US2006/ 009082 13. A pharnaceutical dosage form having a
first and second active drug, said dosage formconprising: (a) a
controll ed rel ease core conprising an anti hyperglycem c drug and at | east
one pharmaceutically acceptable excipient; and 5 (b) an i medi ate rel ease

t hi azol i di neWOeH/188R8 vat i ve contai ni ng conponent that RE3HFR06808

t hi azol i di nedone derivative and a low viscosity water sol ubl e binder;
wherein the total thiazolidinedione related conmpounds or inpurities in the

final dosage for mmifesnOhenedt@ ackhaimsQo @ae%lféet%&é@mﬁﬂnéw i @hsmesef or mance
l'iquid chromatography. 10 14. The phar maceuti cal osagkgf or m as ‘defined in

claim 13 wherein PHEARBERIUS ltaﬁil%{}z’@% éi Hean9 miaf §i3ed Kripeimdtrate not

nore than 0.5% 154 The pharnaceutical dosage formas defined in claim13
wherein the total _thiazolidinedione related c_ongg;nds are not nore than
0.5% 16. The: phal Rapkarmpeentica) dewge fgrgrandafineddficirind 1 whetininet 1bS thérer ei n

each 18 | adi vi duabsibeanl heleghanse ielaked SOTNALALL APULbIYad " e

final dosage formi S not nore an 0.25 dosage
form as defined i Pimitesi Whengesitescedrdingde ke Um‘@d \ﬁta!md’rhanmcapm (dSMexdi one

related compound Qg WBBMERLY o fhd 6, &) 98 ndl0Ra0or SO0 R ¢SO0 B1 gy L Pa0

0.20% 20 18. The pha ceutic osage formas efl ne ET ) wher ei n
each individual £8iazolidinedione related conpound or |npur|ty in the

final dosage fo”ﬁmc} ?hegx%ce ca?désg € fo?‘mla(s)(y ﬁ%e r‘f%t %i%é{x no ssz{lg C!rﬁlem |

wherein said contr ease coreis
dosage fdPm of cl HiQ%,1d& lhbe&nmohdméthomxmelaased diloinethe Ghﬁqgélfsm with{rad0 a core

bi ndi ng agent: (1 I e0- B o NS R H &R et impstpeid g R A 0- 506 of
a lubricant; (b) whhisppahiuy!at SBahmedALC HEI0WIGING MKCIECIBuRdH (C) a
sust ai ned rel easez.H.enbrane conmprising: (i) 50-99% of a pol yner;
9. The pharmaceutical dosage form as defined in claim 1 wherein not less than
15 85%, of the thiazolidinedione is released from the dosage form within 30
minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M KCI-HCI Buffer, pH
2.0.
10.  The pharmaceutical dosage form as defined in claim 1 wherein not less than
20 90%, of the thiazolidinedione is released from the dosage form within 30
minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M KCI-HCI Buffer, pH
2.0.
11.  The pharmaceutical dosage form as defined in claim 1 wherein not less than
25 95%, of the thiazolidinedione is released from the dosage form within 30
minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M KCI-HCl Buffer, pH
2.0. _
12. The pharmaceutical dosage form as defined in claim 1 wherein not less than
30 ‘ 100%, of the thiazolidinedione is released from the dosage form within 30
minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M KCI-HCI Buffer, pH
2.0.
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(ii) 0-40% of a flux enhancer and 56 . WD 2006/ 107528 PCT/ US2006/ 009082
(ii1) 0-25%of a plasticizer, said nenbrane having at | east one passageway
formed therein for release of the antihyperglycem c drug. 21. The dosage
formof claim1l wherein said antihyperglycemc drug is a biguanide. 5 22.
The dosage fW@ASIE%I m 1 wherein said thiazolidi nedi oRETHEIN/EO83e | s
troglitazone, rosiglitazone, pioglitazone, ciglitazone or pharnmaceutically
acceptable salts, isoners or derivatives thereof. 23. The dosage form of
claim | wherein saighafiRicButicsl Soshsel Rthidhing 4 HRE ald SLANYctiv@edrhd, NGidor
expandi ng polymer. 10 24. The  dosage formof claim| wherein said
control | ed rel eas®5a3e ey ePmpgisiEhy per gl yceni ¢ drug provides a Tmax of 6-12
hours. 25. The doggge f QniRiRk Ekbak Wbk WRBHSh arSaki 1 g bHE at
t hi azol i di nedi one@?derai vative rpr ovi.des? aﬁﬁl’rraé;a of Igyﬂlegé’ ﬁ%urgs. 86" The dosage
form of clai m25 wher éfast @giphammeratiedlygtceptibleeréipizd) aed nedi one 15
derivative provi a ey ofs -4 S thi 2 bhd; o] r .claiml13
wherein sgi d con?@ | e‘% ré’i ealsae c{)e?%&irs héa%31}%§ér¢l?ﬁnlgc%?g%t%?. rpfgfam?' e dosage
form of claim27 wher gomperest dshgoipriteal tiazolodipadowe derivafivg and @oloay
conmprising; 20 (i) 50-98%:0of ' [ " ) s led g - 40% of
a binding agent; (iili )V?Sg({% %W?)t?ll g%]@%i sg]o]\r{%gi %%&%ﬁ%%ég{af%gﬁzgﬁhfp%@ neé_ 5% of a
| ubricant; (e) optionatlhigd aospaindcadtnpsutiasou fieifimg! ddsggedome prearwtimodb (f) a
sust ai ned rel ease ne conprising; ..(iv) .50-99% af olymer: (v) 0-40%
of a flux enchancer gﬁﬂo?%zb\?ﬁ ?S -eﬂg%éclgy]éugfb}j%arg ’ﬁn(a:lilczegﬁ‘flds?%o a#érr%’% 'ne havi ng
at | east 10 ong4.pasHaghamyacéuicaeidsdgh éorm a3 defed ietleiass whertih ehe3otal .
ant. E){Bg[ g: )ylggm gmg%{jgﬁqe@"%ae e 28888 ds Al MoPhio B sbs. Wherein said

15.  The pharmaceutical dosage form as defined in claim 13 wherein the total

thiazolidinedione related compounds are not more than 0.5%. .
16.  The pharmaceutical dosage form as defined in claim 13 wherein each
15 individual thiazolidinedione related compound or impurity in the final dosage
form is not more than 0.25%.
17.  The pharmaceutical dosage fonm as defined in claim 16 wherein each
individual thiazolidinedione related compound or impurity in the final dosage
form is not more than 0.20%.
20 - 18.  The pharmaceutical dosage form as deﬁned in claim 17 wherein each
individual thiazolidinedione related compound or impurity in the final dosage
form is not more than 0.10%.
19.  The dosage form of claim 1 wherein said controlled release core is an osmotic
tablet.
25 20.  The dosage form of claim 19 wherein the osmotic tablet comprises:
(a)  acore comprising:
()  50-98% of said antihyperglycemic drug;
(i)  0.1-40% of a binding agent;
(iif)  0-20% of an absorption enhancer; and
30 (iv)  0-5% of a lubricant;
(b)  optionally a seal coat surrounding the core; and
(© a sustained release membrane comprising:
@) 50-99% of a polymer;
(i)  0-40% of a flux ephancer and
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bi guani de. 57 WO 2006/ 107528 PCT/ US2006/ 009082 30. The dosage form of
claim 13 wherein said thiaiolidinedione derivative is troglitazone,
rosiglitazone, pioglitazone, ciglitazone or pharmaceutically acceptable
salts, isonmers or derivatives thereof. 31. The dosage formof claim13
wher ei n sai W@@#e/147828subst antial ly free from any 5 gel PCHESWes/@$andi ng
pol ymer. 32. The dosage formof claim 13 wherein said controlled rel ease of
said antihyperglycem c drug provides a Tmax of 6-12 hours. 33. The dosage

formof claim 13 wherejsn sahduyrghepsteih shigndni:asek:d padi derivative
provi des a Tnax of 1- 2151hour 5 10%34. _]Tﬁu’e’S @osagéé%or_rﬁ%? %Sg?% 33 wherein
sai d rel ease of the t [Pprwessvay foregd terein Pereleass ¢fuke gotibypetdyemicirax of 1- 4

hours. 35. The d Qi%ngQ @nquc&gﬂi%e@ﬁrem@n?]ﬁﬁgl I ﬁrd[rgé)jstébl e bi nder of

the imediate release thiazolidi I one e con ni ng conponent
has a viscosity dfiguahides than 50 nPa. S when tested as a 2% aqueous sol ution

at 20C. 155 3 Thﬂle gagggo QUf @laﬁ{: i1 h%]leg} s%?d tﬂ@%lﬁ%nggi}igeede\@ﬁg ei5 .Ol ubl e Dbi nder

of the inmediate re I'azol i di'nedi'one derivative contaihi ng conponent
has a viscosity tofgliless, tobighta2henRagl Baohe nigliestredr asarma@Micdiyeous sol uti on
at 20C. 37. The dosage formof clai mSﬁ \A,E!gr ei.n the water sol ubl e binder of
the inmediate release t |Sais81n|eﬁi°ﬁg?ﬁv8 &5 etr?(\;'ati ve contai ni ng conponent
has a 20.vi s2Bbsi tTheabsdge famtdfahin 0 whekinSathere & esisraiAly fee Z%mdatieous
solution at 20C. 8. The dosage formof claim35 wherein the water sol uble
bi nder of the i }?ﬁg{@ipﬁgﬁg%g Pt azol i di nedi one derivative containing

conponent( hagd.a THeSiogge formRECIARE N wheRitkafdl JohRelRdWMIER: besiced as a 2%
aqueous sol ution at 39. The dosage form of claim 37 wherein the

. 20C. 25
wat er sol ubl e bi r?&@?ypﬁlfg%fcﬁ’@m Jrigrgyides Tareofbal 20U, o) i di nedi one derivative

contai ni ng cPATPONBRtdotage foMMAT QMR T ddMeiCRld rdledR @ tid hiazbligingisi@ge for m of
claim 38 wherein the water sol uble binder of the 1immedi ate rel ease

t hi azol i di nedi oneleH¥tvy BIovides & dmeaphi-hgbewsponent is 30 hydr oxypr opyl

g fe| lt ELOSG- 435, Thehed$:30 RorhQf Blafth 25 bakEinkdidWiesse btk Bfa0RdiREaGR! ubl e bi nder
derivative provides a Tmax of 1-4 hours.

27.  The dosage form of claim 13 wherein said controlled release core is an
osmotic tablet.
28.  The dosage form of claim 27 wherein the osmotic tablet comprises:
_ (d) a core comprising; \
20 (i) 50-98% of said antihyperglycemic drug;
(i) 0.1-40% of a binding agent;
(iii)  0-20% of an absorption enhancer; and
(iv)  0-5% of a lubricant;
(e) optionally a seal coat surrounding the core; and
25 63} a sustained release membrane comprising;
(iv)  50-99% of a polymer;
2, 0-40% of a flux enchancer and
(vi)  0-25% of a plasticizer, said membrane having at least
one passageway formed therein for release of the
30 antihyperglycemic drug.
29.  The dosage form of claim 13 wherein said antihyperglycemic drug is a

biguanide.
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I medi ate rel ease thiazolidinedione derivative containing conponent has a
viscosity of less than 50 nPa. S when tested as a 2% aqueous sol ution at

20C. 58 WD 2006/ 107528 PCT/ US2006/ 009082 42. The dosage form of claim41
wherein the water soluble binder of the inmedi ate rel ease thiazolidinedi one
derivative CVMRWF/M7AE conponent has a viscosity of | esSCTHEHNIFRBPa. S when
tested as a 2% aqueous solution at 20C. 43. The dosage formof claimi4l
wherein the water soluble binder of the 5 i medi ate rel ease

t hi azol i di negtj onerrdabiagatdmereRih & %&Grn%gﬁﬂﬁ%ﬁ@mme%m\f&%%' ty of less
than 10 nPa. S when tested as a 2% agueous sol ution at C. 44. The dosage

form of cl ai m 41 SRgbiagms. ropgliizanes Piegditazeres ciglitaenae Obphmmcquwm ate rel ease

t hi azol i di nedi on%C&?{ab]\é%]ltsvgoﬁg@togaéﬂ,;ggveg@gﬁgpent has a viscosity between
2 and 6 nPa. S when tested as a 2% aqueous solution at 10 20C. 45. The

dosage form¥f clTdedrese fgrarcsiclin Az Wierciarsaid 6pra i sabfimigly fist fiomeny | medi at e
rel ease thiazoli £ containing conponent is hydroxypropyl
ceIIquseﬁh 46. T%%pﬁgsagg’ﬂgé%ﬁg%h%[aln144 wherein the water sol ubl e binder
of the 15 i rA%edi dthe dospefsm of biamz 33 WHemindhid nentwiled xelshsevef sent ai ni ng

conponent is hy@ﬁ%@:@%&n d?l!lé ]51'!095&?5 a ’J%an 0%6 12 hours.

33.  The dosage form of claim 13 wherein said release of the thiazolidinedione
derivative provides a Tmax of 1-12 hours,

10 34,  The dosage form of claim 33 wherein said release of the thiazolidinedione
derivative provides a Tmax of 1-4 hours.

35.  The dosage form of claim 1 wherein the water soluble binder of the immediate
release thiazolidinedione derivative containing component has a viscosity of
less than 50 mPa.S when tested as a 2% aqueous solution at 20°C.

15 36,  The dosage form of claim 35 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component has a
viscosity of less than 25 mPa.S when tested as a 2% aqueous solution at 20°C.

37.  The dosage form of ¢laim 35 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component has a

20 viscosﬁy of less than 10 mPa.S when tested as a 2% aqueous solution at 20°C.

38.  The dosage form of claim 35 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component has a
viscosity between 2 and 6 mPa.S when testéd as a 2% aqueous solution at
20°C.

25 39.  Thedosage form of claim 37 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component is
hydroxypropyl cellulose.

40.  The dosage form of claim 38 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component is

30 hydroxypropyl cellulose.

41.  The dosage form of claim 13 wherein the water soluble binder of the

 immediate release thiazolidinedione derivative containing component has a

viscosity of less than 50 mPa.S when tested as a 2% aqueous solution at 20°C.

58



10

15

20

WO 2006/107528

42.

43,

44,

45,

46.

The dosage form of claim 41 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component has a
viscosity of less than 25 mPa.S when tested as a 2% aqueous solution at 20°C.
The dosage form of claim 41 wherein the water soluble binder of the
immediate release thiazolidinedione derivaﬁve- containing component has a
viscosity of less than 10 mPa.S when tested as a 2% aqueous solution at 20°C.
The dosage form of claim 41 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component has a
viscosity between 2 and 6 mPa.S when tested as a 2% aqueous solution at
20°C.

The dosage form of claim 43 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component is
hydroxypropy! cellulose.

The dosage form of claim 44 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component is

hydroxypropyl cellulose.
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