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Novel Pharmaceutical Fornul ation Containing, a
Bi guani de and a Thi azol i di nedi one Derivative. This is

wea emnb7nsat i on-i n-part application of United BCatwss006/009082
Pat ent Application Serial No. 10/777,542 filed on
February 12, 2004 which is a contlnuatlon I n-part

ggl | cig) o}n of Ein 1187 S ] {]5 'Ele%ﬁ{' al

claims the benef] ) T&atﬂ\\l%w Si onal pat ent
appl i cations Serial Nos. 60/ 412, 180 and 60/ 412,181
filed on Septenber 20, 2002. BACKGRClJND CF THE

| NVERYTE 6Na Th@inaesei-par upplication bfUalted StatesdPatent Application
phar maceuti cal dosage_form conprisi

Seainl Ny pY 1Ty hniled diny GE IR bAvbd 94t WEIRD ip (o coptinuationsin-part
apgpcaa%%o' bﬁ'tﬁh%ho%tééefé%ﬁ‘ 'A;()ghoa{‘(mesmqué' ¢6/664,804 Mled on

ent ‘1 nvention rel ates an oral osage form
Sép@dfitier SONYOCS mgwhmh@mms dhe beefioofinitesk Sthigs pravisionsl patent

AUEARERULSSLL Y, ACE S0l 30l bt BEE BB, 2002
described in UgRciReRouNas oFSr9E TNGER Ao 4, 080, 472

whi ch are incorporated herein by reference in

conmbination.w

descoeeSry i doBphcE) hIhEElconSl kATt Fecirising an
axhﬂiyﬁéx’g]}}@ymhﬁﬂﬁfg?meomMiiayoﬁ edthna q}umllkimtélobe adarivatig. t dlore

provide controlled and extended-rel %@ ar maceutl cal .
sefoigh BenessD oPUERt P RS 6 s fopfising

bi gé’rﬁ eQf nﬁ%’r@%ﬁ%ﬁfoﬂﬂﬂ] bPa ?xﬂx‘n‘f@célﬁlcﬁﬂ? a@é %Iessdptf thereof
SRS doses drugs caused pati ent
eg9 fmétlfcanﬁﬁe hyEmchh)xmlnpnbretheemttéwmed sk dessaibechiin d{-8. Rat, &Nos.
been descr i i.ch have an o v r
3887853 @pg épﬂ%g) Vh] h éé%nﬁgﬁpﬁg}g) ]éer%e n}%’r %ﬁetéénc% nq cnglbmatlon
wh@Ph %i%zcﬁnmﬁéd]&{é bymadulv@vusn@estnh&daqumsmoimomecmm also
a fluid such astric or intestinal fluid to
Hmennsawth@hglbvﬁ grengenenbr ane and di ssol ve the active
i ngredi ent .so th r R B€nded-rel
20 S PR ML Y PRSI0 i
pl%ﬁrfé&élﬂiclavﬂoyagel fortitze 1raairdatetd mgalmdmeﬁterapgummgsgmubﬂgvels of
in the rreatlngflw t hr ou h
msdisenge Efgmawn@%f’pﬁmﬁff@“ an}ﬁseg g gﬁgraugﬁya%%%‘éf dack of
ntative exanples of these osnotic tabl et
pﬁ?st R tound in U S Pat. Nos. 3 845, 770:
3, 91@08939?1111141603416?15@1 relep7 tallet have bpeygigsadpd which have an
741 teach
OFIP?@U%?&'\& 2\5:8{/% é)lg_tcore S\.]rrequgc:il%de%n? gaﬁggﬁrgeggﬁ%&ﬁbr\ﬁﬂ@ FI®k&L tablets
function by allowing the aqueous component 'of a fluid such as gastric or intestinal

fluid to permeate the coating membrane and dissolve the active ingredient so the
resultant drug 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.
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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surrounded by a sem perneabl e nenbrane only after

sufficient pressure hasdevel oped within the nenbrane
woaoluoss or rupture the nenbrane at a weak poPCTMIS2@5/009082

the nenbrane. The basic osnotic device described in

t he above cited patents have been refined over time in
SRSk BB e ¥ RN SRR el AR Foon o
e MéAbRAA8. and 4, 851, 229 descri be osnotic dosage forns

conprising a sen1perneab|e wal | surrounding a core.

The éfd?ﬁeb@@n@amis: éﬁweﬁ:tdwebedwgm éhﬁ @htveanitieda patents have been

R BB b B BRSBTS P PR e

iaedageWay ekdmplBEUSR RADENGE adqm NN g51 02 destripe hsmotic
manner. Further refinenents have i ncl uded

dpERer fiowas SOsRIISNg & praniBemeplle el oreding asere. The core contains
anl %Eﬂ\o&ﬁ‘g}éagenﬁ ?ﬁ"c% ﬁgﬁdcd\gﬁ%%geg%rg L()flﬁ:a«?ﬁ gﬁ%}ﬂ?\ﬂg’mﬁéﬁgﬁ]g (r:]agses the

proportions o orm
aetivp. ihgr&diematto Woselebsedl 7 8u8Eph, adpadddgelval7 irntle semipermeable
nb f
T Bl R T J BB OGS kit bated T eations o the

sémfreBndabit ABAbANS %gngﬁ%lngSﬁé haie PO !ak §8ryRg the proportions

sustai ned rel ease formul ati ons that enpl oy
oh thei mmmnghtydmhfgnnilthpgmembxahe asg. e of Batrans 5,178,867, 4,587,117

hydr ri de have heen

o A aS R T e daer PhE B Fat35e e B or. o
LIQ@%QQQ@;%mgunvbengaggge3porn1 This limted research

is exenpli t he teachlngs of WD 96/ 08243 and by

t he @me@{qﬂyw R pw@u@d i i§keape  f@rinatations g that  employ

aﬁ@]&’qre%b%@eqx} E%Irl? SS%C{}%% tfgn%n‘g%ﬁr %}ﬂ%g&t h%%ﬁclhﬁltédy to the

rom r|s ers
u?ehoﬁzrodmpdnmag ioopdlidgnganatd sasrohihe eelbasernf desdrng fieeh the dosage

f@fﬂésé @3%}&%@?6\? 7@%HT$ éf/h?ﬁgg%f%l'gﬁgﬁwr%2®43 and by

tIREENUALTHIA BET IXR bloduct Kert RS is2 c%%@ol@é’ﬂrele’és&%&f&%ﬁn HCI
5, 965, 584; 6, 150,384 and 6, 172, 090. However, none of

Ptcr@secqmnetmaélydieeléa’qlda@om Bmefd@éyér@ﬁqwhh\ﬂong t he
Zgligéa% r%@‘écgtg%fgﬁ:?’rﬁv%g&gg ”%ﬁgté crébep ArTRCEU \G3h 687,777,

Tastth&rypanigl vabendthdsdl gempnmds Iin a@mbindhékedie@dtfy has further been
derjvatjves have been graﬁose
2p

s oin 2D 3 a0 1 B AITh FIoIASr PSIGEd: oA and
M2IhEr ENGRkc SREREST AR BACEN! d68line ATBASLL GRS having the

conprising an insulin sensitivity enhancer
admmﬁ@xbefﬁm&h@aﬂohvdﬂmed|one conmpound, in comnbi nation

Wi th ther ant |abet CS. re.specifically, 0 749 .
751 PO A O | Brat é?re*ealngﬁ%qw‘?lﬂa%%ﬁsqftW?ﬂgﬁrglycemw

dAnRamaahiakSlidinedione 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
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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pi ogl i tazone, which can be conbined with other
anti di abetics such as netformn, phenformn or

wouebmrwinzg and further that these drugs can bePCT/US2006/009082
associ ated (m xed and/ or coated) w th conventi onal
excipients to provide taste masking or sustained

TRy BaRDF ERT G BIIgS. B GO5) DA AuBRB Remcorported herein
b GEIYRcEY €Bhit PatthtSeadtRl = slhl%le Eh%aéeugéﬁ’cog%bﬁgn WRat contalns

i ncorporated herein by reference This p nt teaches
peogitarghe ophminmeeltandamefxf@mposntslm release fommts aunls as osmotic
g glltaoneo troétazon in slow
a

@S cren QRS Sh ety dnthdroes and

tha RS dieandde Nt v e s Qfan Y T en ab. ¥ CRa No@” @%4 B0t 6.475521;
t hi azol i di nedi one deri vatives can be found U S,

o], 34Rismd 66l S8 64 2@nd PCH, prrent ggg_hcagonsg\yOgQ]lZ?)%{:Hcpnd.WO 01/ 3594,
lications WO 01/ 3594 and
V@%ab%e?%%&%qgmg%ﬁ& eﬁ?eﬁ%gcgplor at Ied ﬁer ein by

r ef erdee &nofhsin Kieown die W@ Br471as eandOURRER Babs dacknt No.
United States Patent No. 6,099,862 that disclose a
RN it dissiorei cmeoman asmatie irbigt caatsh Witkangimgmediate release

OB o e B B R s

I"or art Yeaches
phar malﬁemgh chk posage feacinsl pharmaseutlhait dosamigk afonmiptitions  that

an ang i C co ound and t azol i di nedj one..

By Hp BB R hEaB it SRS 1B OO e s gaaves. the

pp@s@ﬁtf intvémib\ﬁeﬁrobilaes aﬁmefou%tenéfﬁ@ehémg@ ﬁ%f Uit liéachihgs as will be
descri bed below. It is an object of e present

demréimdlbd@“to provi de a dosage form conprising a first

act i u [ s f or mul [ QV.

ont i st OE O irBsch® PR ALER syl A doSiieTpm comprising a

ﬂrEIeatftivléSdrug%Civhitﬁ igriggmilatednoant vidy pecghyptiedriop sustained release
npound present invention further rovjides for a

debvemia %referabéy dbag’lrWﬂC@he I rampnjibygerglycemic compound. The

drllaz V'e %rﬂﬁ? @m mr@ se%hg aaﬁveeldngO%% bRUEbly is a
descrl ereln OVI iver first  and
thmz«drdin@mdnev@rdauv@js Jbe hlolvbladosagm fdyimdasamlbth¢rctrypr@fﬂdes for

i.t her i,S not, decr ased rese .of fapd. )
FHVAF or Wit ol 3pCtEH BT SRR RutpelEs Bl RG g or KRR arug s

3k Q¥dreRe @bl 0Ragesches IR foag. described above, conprising
delivery of a first active drug as_a controlled or

sust di ied frehaaiiedt ainthe aresent Mopntign BnbroMifser gpspeerfpem, as
deSdi %gove‘“‘&%g iQP%g%lFL’ae?}g g% %?Hx G @'ars n%e?st 9&&‘?&11%8 lof Sfained

anismrs an expa
releadel foadilatiomiféhard eﬂmtnh@egglyafenﬁc smpmﬁlda@mem sl:nd gohyolled or
I medi ate rel ease conprising a thi a}?ol i di nedi gne .
syetangd t re&@se mechanism 1s not tegulated 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
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

antihyperglycemic drug to an animal or human in need of such treatment over a eight

hour to twenty-four hour period.
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It is also a further object of the present invention

to provide a dosage form as descri bed above,
woanprinsi2ag delivery of a first active drug asPar/us2006/009082

controlled or sustained release formulation for an

anti hyperglycem c conpound in conbination with

del i y . 0 i I Dy - 1. i I

compr & 5 P ByRR M BRI itk HR YABTTE Fe¢ B8R form
cprpyikilg ddivehnuwdus fasd atidwe drtlgs at iangoiithdledpeutsistained release

| evel s of said antihyperglycem c drug to an anj mal _ or
fﬁ@iiaﬁl%f%e?@darsihyg%i@%waf%muné\ﬂ@rcoaibéliaglﬁfl Wl dekigry of a

EURRL ¥l 0 Wrud BYNinPRIdi A€ bk ad RAGI § ALYk ivati
St%&c;l présentu%1n\genri??%rli fo p? g\sl(iog‘g)rag%osa}ge 1]10?%16&)% divative
toaimbtaist pegk gddsmadevyelodf thefantisypeaglydenac domgows! approximately 6-

ontrol |l ed or, sustaine el ease formul ati on far an
(o CPHoaRET VEE R U JONE G ortiehedoedl (Hesiia levels of
tHRLoNBR i RriSAFRUDpARIMNRIYI-UGob JEFEstiRt e rel ease
conprising a thiazol'idi nedi one derivative that obtains
peak Iplia lravetiectopfl tlre pagsenthypendgdny denirevidenpolepate form
appr.oxi ely.6- 12 hours after adm.nistra
PORFEReAS! el e e h T SR S
thleezekigddne dioRt gdedduy akinvec apenherdmitled ysmbti deedicdnponent
after dosing. It is also an object of the present
Mm@V mpdmusing eidganytablet aapgesion esEaSri sing a first
activue: : A_1C I St.al r
phar Heio AddfoR ot i (fE pRise BLEIlo 0 0R8 R dosase form
coaippising ddiveryvhdr i first laetivs ribig @&s corcentdigdone rsistaimyd belease

de using ordinary tabl et conpressi.on techniques, .|t
f@m&aﬂ% T oD BRieb et Cflﬂgg‘ﬁidegle?ﬁmlilﬂ%’%’i’it Y%Hﬁ_fieiivery of a
REN 81818 HOS dYEinfREITAE QPRAISEN SISl ¥ eh-MdiedidreSderivative
active drug as"a controlled or sustained rel ease
tharabidizg peak flasmadlavelnof hepetigyyaegtenic sapoawl ipproximately 6-

R P 5L PG SN B e
Apprdxaite el - hatrseiieAd sindoebkn Plkasstucl ©debal foflowlig a meal.
anti h¥per gl ycem ¢ _.conmpound approxi mately 6- 12 hours

af t erlt d8iriy Ardher RWiemh AnHiepRigRens| gEsRiionePepwVyle @ dosage form

| 220l A nedi onerdenic
SRRy 1 0 PP OISRyl B Smponen
amdad thidzolidmediohe detieativebysent innhedible pleeserimpanern tvherein not

t i d f i Sin o

B P RS LRI BR B st ped Fom
the Leage fGRIMARAH0 Bithed ok Msgzol i di nedi one derivative

as an i nmedi ate rel ease conmponent, wherein not |ess

t han 18as/acfurthpre additienal phirshtof ghe tirsethinyewidndionBivisigea shelf
Livati iS T e a f i i .
SR YRR eV RPAT: ATPHIS SBa0S, LA S
relt@sep cem@otient naeNtal diiadodidifediondedaialiet fas an immediate release

i ﬁ{érmaceutical core

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 %.

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
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stabl e dosage form conprising an anti hypergl ycem c

drug as a controlled or sustained rel ease conponent
wanweaotg azol i di nedi one derivative as an i Nre#CatUus2006/009082

rel ease conmponent, wherein the total amount of

t hi azol i di nedi one related conmpounds or inpurities are

. not .. nor n _0.6% er. two year.s of.stora and no. .
LAY A R P CE iR ot COPBTHe iy L gr Fbisine a
bfdudnite SANYMIRYeEbrniiiEol WWENREONr Tzh%hﬁ&ﬁi%‘é@lﬁicallijwa%@é}itﬂﬂe salt

relates to a pharmaceutical dosage form conprising

thergodte. aacmictfernginuy, dr@ﬂh&ré}eamti)e Tarminhsafier igl g@@ématlon with a
dr ug,
Pt b U oAb e M o RRERRE RS,

speciThk cfatdgygingt dsigecpfves arﬁ ey &Rtd dosapelfeing $oin@r1§1ﬁg af étst and
dosage .form conprising a first active drug conprising
sepogql @EltéYﬁ drugsasrensthgairstgcHy s dgie ip {ﬁrgﬂlﬁt?f? &y a gontrolled Telease
a [
HRERTRE bty RESRL P o o121 rgndng potymes.
Toersbcanslt aadivevingiedmns emyniet part iof ehed cagradledpeliesiencpra or it may

I|d|n dio rlvatl he foregoi ng objectives

Pl R bR I RGO RS RS o 6T F g e idas for
idfletie: Q:'léége oS €dand RtV IrpteddGit] Wr AxbpleSthe second active
formul ated as a controll ed rel ease core, pre erably an
ingsedientccanald tcorpairated ontowd tiembrang et IS mph@d textbeidiengr the
?c}%)nxna}% }o-qu?edégr%ong)é Sgtalg\éﬁed gcpzriec?)!atﬁ(gtor g}rrale e ag tro%lgé release
céenbi ned with the controlled release core in a nanner

that provides for inmediate rel ease of the second

acti Ve ORgr smbedimentotheysaepnd, a¢the stivgndviichi yeay be the

tﬂalg%?ﬁglégfbtneﬁﬁﬂvpﬁve' RE ?lro%: e@ta%dan %ﬁrﬂetﬁat%@fggs‘%%gﬁ&%oﬂ th the

to e coré o e second active Ingre
dnmgekfempﬂhdrm the aaubqurggcammc woopated isenividdd asda controlled
eleqﬁe core. In.o the second [

reFase, AN EHORe] W 97aBG AP0l P (BUNGEE dEPRrapTign of the

fhrenudsidn dRdidsrde pPRR G AHR Ie@él@%?ﬁaxf of Mubakduepleferthl@, 1-4
dosage form whereas the antih cem c conponent is

hpvs\afdbel thigzadidinsdiang| deaiyatie, é’ﬁlsﬂé t @ﬁwrcakriéﬁlem Rageon of the

; Co . t
R D GRS T LR 0 Y o e
affihylpeidlydeatic soppedenr aibkly dosed4oliouing aoheal he

t hi azol i dj pedi one derivative, while ontroll ed
rel eé’@era}a@m%ﬁ Sa%é"%r%ﬁP’%ﬁlﬂgoﬁor}g S&ﬁm deveplgy may be

a%ﬂﬁﬂ@relﬂ R%Et § day B ery @1113120rr5@l‘éf 8 n%fal tah@ mos V\Freferably with or
ant1 hyperglycenic conponent when dosed f ng a

afterathe ePerehg neebl. yl hetshbjediodesgee fommmaaqx@\ndkv ﬂxgrapouudﬂbvels of the
druugbtlhreocutgho& EQ Eila}(l) (‘N}tgap%a]? }e)]asma levels (Thax) of the antihyperglycemic drug

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
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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adm ni stered once a day, preferably with or after a

nmeal , and nost preferably with or after the evening
waorele/10728 subj ect dosage form can provi de t hePapaistio6/009082

| evel s of the drug throughout the day with peak plasma

| evel s (Tmax) of the antihyperglycem c drug being

obt ai ned between 6-12 hours after admnistration with

org WA DETIAMEED BRSERZPPPORICOF TitEtabIRVENT Shputfeinclude the
0] > | ..

oS N Do ALREETR S RBIAREE GBlopots open. 1

orgh ugmbodiprensi pg dre amesedny panghyyeenihe dabigt | core includes the

conmbi nation with a.second active drug .co i si ng
erARY BESPICGPHe Tna TIBTIPG 2677 G BRRPErRIPY Sheapger, And the table
cd(')‘?tiéb %’é?@xra_glly%‘o%f@dcwﬂﬁ WOpd1Pmeri O SRR 16 Sofn A mei%faﬁxt@@réhnd the

orm n or a pharnaceutically acceptable sa
tablet repdf drilledetoaerentayqrsr pdsyagemwiay ar eaghi Sdalef ithee meanltiranea  The

controlled rel ease ner..f.roma tablet core, .
sciay At gu SRRt b pah bR, S8 Brnveferably applied
to0@k I héigbRke $0hd tablet ROk BRI proliiRs abtiffer GARRARAOY} dontrolled

i nclude the antihyperglycemc drug and at |east one
refsiase piateed tiazaliflipegione peratsitize.exci pi ent. In one

enbodgi . i ' 3 )

el oo, Stk P ERE b NED oS el Ml S8R o crues
thandreansefbis or pomtesiliey vanaaiagingnaodifwlihalepaideaddéabets mellitus

referably coated wth a pqlyneric coating to forma .
OBV eARiRRTEElY RiC afver Tagliica el Pigdaniectc ek @ gRgformin,
i n
D S A ey ek e SR fgmers or
deanvdtives therebkr abl y applied to the nenbrane of the

t abl ore.,and..nrovi des, f.or.either .i.nmedi at e. or .

cont 1B G PaFeuBdicng e hEaorcdi Helioo e cification refers to
drdgs thadbievi@eful 6 doREdd1lindNrirMyHASIHE INIDEIVIC ThettdihchRRle USft Gre not

in this specification, refers to drugs that are useful
limied dat resighiiasgner rosimidpiong RoElHgens rigldpemgent the like, and

. . o | ‘e d
P e bR P B d A T ot o
or bUhertaermmbioding hgeht lefers enahyphavemoaiaily dabwy pharmaceutically

accept ahl.e salts, isoners.or derivative hereof .. Th
acceRtableni i FURR AP N BB aPVV%th?euséﬁérPﬁerﬁp%l ceﬁ“1°se>

h Ikiygat | emurgter s wyardd t hatneatyBcdieffst! f Qfhylcellulose,
3>?gﬁ}t%}reol}lqi ng oru mana i?{gr NF'%%?/Y Thense }?%cl uo?e, but yacreeu o5

paipmethagiylate pdyvinyladdohphaohehe dsi dlixtwagoné, the aforementioned

o BB R AP b BRR St bifgg g re water st
méefiaNaltly 8spélfemneDdpyrrdiidont @ainpianddipl BeeRt nidkals weght of
any conventional |y known pharnmaceutically acceptable

259 0fbreer 3.9 P00% d hs dinding geenpynay SO P HMS) p RBpNEO to about
4(?’/%'0%%(3%@3’] 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
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 sodium lauryl sulfate, sodium taurocholate and

6
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hydr oxyet hyl cel |l ul ose, hydroxypropyl nethylcellul ose,

et hyl cel | ul ose, pol ynet hacryl ate, pol yvi nyl al cohol and
woheosliokes M xtures of the aforenentioned bi ndPag/uUsS2006/009082

agents may al so be used. The preferred binding agents

are water soluble materials such as polyvinyl

n

pcﬂ%@orr%lt% 83‘3 %hag‘t\{% éﬂé’\@h%ﬂtas %:,(ltﬁglaa%gd gg]gﬁ{; rray el gl diamine
tetpgeetxi aad e(ED B tetnd0 ethyleab o gtycdPBs@farhinecth it wthe@)eNghN N-

f t f bl bout 3% to about 15% 0
tefitnsclit e (o B Disrcrh @ SP RPN FRHRBHEGUP frsnlrou St of the

abss@tieh eAhBicBObAgd REQRE tdthl WEEhCEH Be 'céreoa‘?ﬁi'lﬁ preft bR about
preferred enbodi nent, the core nay optionally conprlse

T%ﬁoabgﬁﬂﬁ?&@ﬁhéhﬁdWEMﬂﬂOfH@cabsorpt|on enhancer can be
any e of bsorp on_enhancer..co known
art TR QARG G REGhe SETURGD fosioh Proploy'a Selling
oxca\tvemng Cpol}'&tﬂﬂbﬁh@rdoﬁe) of ah€ Npbahi NEeABENYS fbﬂa'o@ $&thled by
m xtures thereof. Exanples of sone preferred

graw%tﬂlpﬁ B rﬁnéshm?ﬁ&lé?esmar@vg otith lai bindihgtaggntaandisomprstssiag the
grﬁﬂlﬂ?é %t‘ﬂcthg adtﬁ h Bf @%% c%ﬂfj ﬁc{]gﬁ rpg}élrﬂfe%k-lgcceé L1‘go an\ablet The

surfactants SUC as sodi um aury

cdraumayc hlod e efoaneth by ysp rgpaiugatBQ, the hefeaingf@h@w BY asdish them
itric acid, Phytlc aci d, et hyl enedj am

th{(g]lg aadelsre coaxg?aa O(@ﬁAgorapfas%ng%eeg@nules Wlth the addition of a
Iughé’a@x@;mtg kabidis. aﬁ]r@&%%ﬂ%ﬁes%foh Shay Jﬂd\ﬁe'\:lm%lggdaﬁg ?atb'le‘ﬁl ?ther

The core may conpri se “appr ox
coxO9ef lmhwnagjslmlmqmproemmm Knasadndhe lahe Adxhabnally, other
wei.ght of. the re and nost preferabl bo t 2% to
ST 195 oF ERECTEE b ehBrnET Gt RELaRe. b (gHEed in the
foetbladbmenthe @fibjtAenw@hasent invention, which does not
enpl oy a gelling or swelling polyner the core of the

pr esEhft (Rvesiingo AT isyePmet el appy refap riecbolymegs dhal gtl,l sigell or
)@Qnd"‘”ﬁ'tﬁé’ %‘?ers LCEMG F(H.gb MOﬁ?caﬁ ﬂw d']%?»reégnq%‘ive examples of

oNnpr essi granu € additton o
gellliryr dresered] n@"p‘bl)ahs:@ rapd lmgh neréag eve gmﬂ@dﬁ)xpafplyemeth?ﬂlellulose

f by . | atjng th
(sFifPea b ORFE B SIET . Rbie e SamescrbY [ SaporoDow
CIRMS AP AR AFS xﬁgletalﬂ@r Qe e ey feie totlﬁieéqgich'agrp@héx WSR

| ubricant into tablets.” Diréct "conpression may al so be

3V Bk et o W%I@&G%Ahﬁhe@thﬁﬂﬁdﬂm@ ok ﬂwvxhhng polymers are

oo B LR SBIRCHHER BT arPLtEa el T rpteg hereim by

refergizeENt s or dyes may also be enpl oyed in the
fornul ati on_of the subject invention. The termgelling
or s FTRgOpBeY e rdesathedsherging 6ar) e rwatedaryithed mesplepne or

lm@é%ﬂﬂsé Bodif}®, MISSENE G FPQ’?E%?U],OE Pdn%llr?gg L@l nembrane or

ds. Representative exanple
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
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.
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gelling or swelling polynmers are high nol ecul ar wei ght

hydr oxpropyl nethyl cellul ose (such as METHOCEL(r)
wél@eNo732Ri ch is commercial ly avail abl e from De@r/Uus2006/009082

Chem cal ) and hi gh nol ecul ar wei ght pol yet hyl ene

oxi des (such as POLYOX WSR 301, WSR 303 or WSBR

or swellin are
Gosort Bbat et caitnaRS s tisnBiiank 3P B ual ity Girtiog can
mcaldermr&oﬂqataebdvélaés%heedwolryafeeg @ﬁtpﬁ)ﬂuxTéaﬁlaﬁ@ n%aﬁéllt.”’?ﬂe flux
as described herein, can be coated with a nenbrane or

eBhipsCER fEaNren sageasedhe Yolgmendhid anbibedinto Aheccare & enable the
o 35 RO gPe TSI AR oy R BT S e

pelisegdverysandae [thel bo®es ientts i, The qRixlefhassnge @it %an be a water-
ceg@ulose ester-ether, cellul ose agylate cel | ul
ynajeal e wt%em@lerlalc yEsreplecef thgirsslerrad @laéﬁf@ls that are

us&ll W ase e%ﬁ%@r@%@ ’so H]u fae, ola@&ﬁﬁa&ﬁ%n&ee ls{l&ljog’es esorbl'(ol

acetate propionate an acetate utyra

n@nheol, polyetlylaepglyote r(EEGD epmbpﬁkené @yabol nhytsﬂr&syp?qul cellulose
h'ﬁlc(l)r@i%prg@ 77?’8ﬁ?%916|1ﬁ’3g(§34§8?0£@’ dncﬁg)zcg lﬁl’ogg 6ph%a§ate cellulose

aéee&t@qgﬁm%}e g)l;n@]ﬂmrco%l@fﬁétlag&l?n@aaa %Bﬁol%ae%u%l%ké‘rﬁgrs (such

rel ease coa mat eri al | ul ose acetate

ag bRIR & ﬁg8 de’éB@tlyFI?&o MEIROI@lF 188 V@lqlbard@osl%er&ahldb’ peailable

TEATHRSE} R BB oo n e Rl B A e

r el egse floQahhfi@e Ay lan;albédfdmg ehafis Wﬁ&:r aboYR-sels a5 heEBrmin
pol ynmers and a fl ux-enhanci ng agent. The fl ux

Oé i haTpRge ey asseptatie seliss or thie lyslcahwces MY fiega drug that is
sg][mle%Qexl f?x‘ie%hﬁzh%oﬁ@ﬂll%ng clf %al?&? ﬁx‘l}ﬁ%céjrq %Qfl%}egent dosage

I'Spense substant i al e anti yper
f«:lfrugastthe adddl ddventpas sﬁg@wayn@mdlmmedilae pleasusf the drug that has

menb ane The_f | ux- enhanci ng agent can be a
bﬁ%&?ﬁ? L?Blﬂéeftlﬂ'éli@l)jlaﬁl Tor an enteric material. Exanples

of thge PrekBRARHh 81 dohrisk O A praxighaude D ub aBsut f4lovKof the total
enhancers are sodi um chl ori de, "pot assi um chl ori de

veight 06 the estipg.tmpst piefarabhiotboup abay i ahpubAeYegfythe kajal weight of
t}IS]P Cj}m PP u§n ﬁlléfﬁ: la%?ﬁlyﬂgs%ﬁygroq H¥£0118§ lflllo% € membrane or

r ox propy yce ose, roxypro
sns’&mh@tb edlbask crs;eupgltth dbath echangdld ulh ake m&ltraﬁe ophsubtainad aeclease

cBRinbeinth srpladii o TUHRS 685 QTR TR ESHe PetdrtF
08 wWhiehy sraﬁermeglglﬁlédyr@éfa@élc%allﬁg M BASH f@mslzd using a

m xtures thereof. A preferred flux-enhancer iIs
cdmmonllshleldvmmcmmarw& amylaalicsvsrb%ome dwmglonlyaltnq“si plasticizers
suc

r so bI [
R AT FerFy ToR b o AP o sob gl eseppgpte riethyl citrate
teRhRREeditraBYadeey] aridi-betyl Bidatel Sitric 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) (1.e PEG 400, PEG 8000), acetylated monoglyceride, grape seed oil, olive oil,
sesame oil, acetyltributylcitrate, acetyltriethylcitrate, glycerin sorbitol, diethyloxalate,
diethylmalate, diethylfumarate, dibutylsuccinate, diethylmalonate, dioctylphthalate,
dibutylsebacate, triethylcitrate, tributylcitrate, glyceroliributyrate and the like.

Depending on the particular plasticizer, amounts from about 0 to about 25%, and
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sol ubl e under intestinal conditions. If the flux

enhancer is a drug, the present dosage form has the
wadadsdoadsant age of providing an i nmedi at e rel easasefo6/009082

the drug that has been selected as the flux enhancer.

The flux enhancing agent conprises approximately 0 to

about, 40% of, t.he, t qt.al, Lght, of. the coatin st
TRy 2P et aoa: e HEUEPaDhirby e oo Brsiamynehe ot
vfigHi Be1Headdnhfigne dhwistalied reledrarehtng. agent di ssol ves or

| eaches fromthe nmenbrane or sustained rel ease coating
to fbicrP@Hentiel Bemhranp ornBnEA delspses ertiag risendethsaense will

i i | l, Hd 0] o 0
ok o B RuL kR iy W 28 Bl 5% based
upois theitotebweigheefshe caatand goatig. al so be forned using a

coml k%ovvn excj pi. ent sgch as.a plasticizer. Sone .
co My RERHEWARD piraRqdimple the  RENH@ES i patained; Feleatee coating
sEREQR the! Jﬁé?ﬁthétc%ﬁl&)?i&%’ a 'p%é%_@?é{@ that %pgﬁ@\tveﬁor controlled
triethyl citrate, tri-n-butyl citrate, acety

r¢ledservf b gtugciromabe cori t As osakhaleioshetsm pashgeves éncludes an

describ in the Encycl opedi a of Pol v.ner .Sci ence, and )
OOy PUSI ToIR0FISRE SropI e OB 1B ViFh & aagelati

SthatT o Rk k@ fRfh RinASdshifolié € passagdvdyl Ifa€ehkNrelease of the
pol yet hyl ene glycols (PEG (i.e P 400, PEG 8000),

agdletpgrady @eniedngirgodhe desaggdeme Rossagewhys usedl iy aceprdance with
esane, o -ac ey lcitra . . i
BERRIF Alon i By kBB of brEh Gt i US. Pat. Nos. 3,845,770
3ch1et999] ©R3d, 258 .4, @li7e407y 11788 38R andlb OV hYOT.unar at e,
di butyl succi nate. diethyl mal onate, dioctyl phthal ate
di but§depesicat o8 the APiEFGTElYGePus dS 2t seraich §4tiVe| drpgyt referably a

tﬂilaycﬁﬁfr%ldioﬁu.% l?iléfi%tf’\te? PR sEQfdl dckife pﬁ%j be %%]5@% to Frovide

d
particul ar plasticizer, anpbunts from about O to abou
apS5fimedrrdipreddase ablthe tipaotididedivoe dboative 5% ofic £dodiment of the

| ast.ici zer can.be . .used based on th ot al .wei ght. of
P naishih oo higgudirRen Fereltle R saled § St & er o
cbhgolNNGH aR\iId Sustdl 668d doelBRER GeadntiRgpaasobaflictd@g. The
core will conprise fromabout 1%to about 10% and )
tpedlisingdpre admaiative, layenbenploss, pabedenpynl dber gogyentional
' £t e d_coat. I f .
AR NERENE 000 BBy MBS S g
antifoaoinpdagegtst dnd @otténdtiont o€ theclongoiirpe SAa apasstégesdpncer may
that wi.ll allow.f.or controlled release of the dru o
e BriF R o2 TG TSTel e LHE: e BeL gy T 30% wiv

ih REhPARSN AN URPRE LI & th@HiddofiBineBRNE delhi®e. WeRKENEGgent may
area or an erodi ble el enent such as a gelatin plug

betpagseririp de gmopnt ur i 10 %o wnw of thephivgelifenegdyore slerivaieve.
rel ease _of t.he.anti ergl ycem ¢, dryg.fr.omthe dosage .
For it pASca P Eh BT 1 S SRkl ER el a8 s o
vwae b biad&, pRifdratin awiataingblable filaFemmiibg Birlder, Whieh has a low
Pat. Nos. 3,845, 770;
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
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 it is

preferred that the surfactant be a non-ionic surfactant such a polaxamer.
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3,916, 899; 4,034,758; 4,077,407; 4,783,337 and

5,071, 607. |Independent of the antihyperglycemc is a
weoeeownd7aast i ve drug, preferably a thiazolidi nedComs2006/009082

derivative. This second active drug nay be fornul ated

to provide an i nmedi ate rel ease of t he

thi 820kt S0 AN G F Bt RbleY Sread T ORAL RIPREY BEM BT LT into

present |nven azo

aappld @dagenfotrh @yfoortingdénta theay@nbrage ar ﬁﬁﬁiﬂe@'rél@é’se%aﬁng of the
sust |neg rel eased core conprisin
aﬁgF yleprmtiond] rpgthods e lepiatiy m ﬂumm/dlam@corporated by any

pgﬁ‘fﬂa‘ééﬂﬂc‘iﬁy |a@éé§{abfe'mle@1)6§ ifhtoPh @ﬁgfe @cﬁg wzlitg the first active

convent i onal phar maceut | ca excrpi ent s suc
datgs of Jpt incorperahianof iis; sesond acthvardrsg nply dstpecfor@ed by, but would

antif.oanm,n ents and .co |nat ons of the .foregoing. .
e R R BB FeIFb DR e Sam sHpSCHes of drig Hyering,

ldofinada], e J&ﬁdré&@ﬁ)nd@é}io\éﬁffoh\éﬁd bﬁm{g in an amount up to
about 30% W W i n conparison to the weight of the

t hi anndhm&mZQhémdélpw écmw@ve 15 dviatediontp agentbrargyortsestained

R Shti 2 STEYe 0t oe. e MR nt insrentingnghouid be
applivdefrorh Edding hoRZiGh ¢ SueskARION ARAt] rdilbptCarl ay®loud %ol@ent an

wat er sol ubl e binder, preferably a water sol uble
OFESPIF TobVept AtIAmIxie OF aR ﬁU@qS@ﬂﬂ\ﬂméﬁ%@I‘t yolvaarypﬂ‘zzpmlyorgamc

3 AR, St ROl T e o

a@t%oaq ah&bmgamo b(bltvmgm issdmA0ydd, t%ﬁamaﬁmhter t@forgmﬁ&]scﬂvent should
ro 0

oS oL P00 GINPISTOTPIEGHS 00 2 0% T otre i G 2018@ and

ideapd %B@H@S%@o%&?nﬁ" h%%e%%o}‘\#&h%}sw & EnpIeRY, tt}?éjam?unt of

viscosity of 2-3 mPa. S and 3-6 nPa. S respecti vél
bmdeurdquuedder featimgpheyibidzélrinddeonehdeaivalived bniedibn enembrane or

r.ivative |ayer it i.s ref rred that .the surfactant
PRI e U b (R RO ORGSR AT s neve
beei i obeaisidugrdnmedindted rsehveas eyfionmyhatd QRe MAYiob®f binder to
|ncorporat ed into a single dosage formby coating onto
tigroligdieanlepiateissisail ieép rlehlea%@oeslaﬁ%@t@qle tqeatings can be

obaRREewh G mebﬁfn&gﬁééﬁ@albﬁén %batn'f‘st %@‘?@d PHLEY N thy %é’mBﬂaﬁe or

may be incorporate any pharraceutically accepta
sustdihesd reilqrasg caagng) ol @rdesageppmmh v tdh firftecdait rtb¢ maahbrare or

i ncor oratJ on of the second active drug nma
st it rERRied B P P o tFohotoba i et PPigfgon of the
{HRIRGERSEDNS BdARE e A sTUseMhiR DAL aCRATF i Hhaldod rntcontam
|l ayering, l|am nation, dry conpression, deposition and

ap petivte; phgrmaggetical NEEW@?@'@@F‘ itlit marddly @@p@éﬁs yiadisspdveasgn water. It
d
m%ﬁ%te%%c Q&r? t@gﬁ?@aﬁgﬁ% ff 03)‘J %t c%'ssn $ fer:dr%lblgz Oa%%utc P(?g ‘?ogeﬁqéess of

OS”U core I one C
tI&hhmIz@ildﬁ)x&d&pﬁhbe«ﬂng‘ s‘odhlin@ t@Q&&duﬁgfo‘i Qisbiésl d¥in@lthe coating process.

Susp%qg Itglgzélrd?lged?cgg 8g§1nznsoallgtlfloenogf s%g;le\rllggltl mg}l? also contain a
surfactant and a pore forming agent. A pore forming is preferably a water-soluble
materig] such as sodium chloride, potassium chloride, sucrose, sorbitél, mannitol,
polyethylene glycols (PEG), and propylene glycol. In an alternative 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
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organi c solvent or a mxture of an aqueous and an

organi ¢ solvent. Typical organic solvents include
waceaicane28i sopr opyl al cohol, nethanol and et haroi/uskdo6a09082

m xture of aqueous and organi c solvents is enpl oyed,

the ratio of water to organic solvent should range

N L SR XX -

sePaiBll reldas@cdrixgd sol vent systemis- enpl oyed, the
amount of binder required for coating the '

t hi adwl pediHedi onsoder fuemisy e cxmpientshelubseantanalyes, pigments,
Lhed. r ' . neduced. For. gxanpl
SBYSEBIER,  EhRRSR SRL % el PPUEen R SRR Froos)

ngglbeantd sygitemzauhe nbotdlistédiohauiafiony dfdld subfect invention.

t hi azol i d%{%edi one derivative is 1:9 to 1: 1 1.

Al t hSUGHIHEEPICAES dnearihgss earmerly asparisssEdinedospae forms
CBQE@E‘% 5 rHE,d'}S@r}ﬁ%,%gtm%%n@@@M 9. g"hfa%Sfiéi}ﬁecﬁi?né Ecerivatives, for

nmenbrahe or “sustarned rélease codating, a preferred
eappplepitplitigone afd coshmodatadintvestarediin domge forsnsstamitaisiclg 15 mg,

el eas oat i wWth a seal coat prior to the .

30 gpe gaeit“’?dﬂg-ofﬁet HESTHiBSBIPY glwaﬁnﬁﬁ e gRFamRESs He ghoyg listed
teiRulc GosRAatieAAl withod SBHMdiMdat PRtifda8enpM FORER! fdssible

an "active pharnmaceutical” ingredient and that rapidly
coinbpetige sf exmptivedoindibeir mespedtiove dosage ampubis. necessary

to apply about 5 to 20% excess, preferably about

10- 15% excess of the thiazolidinedione coating

sol utA pRfdredaatRuitert Me doassedrl Will Rgvd the f81RAYinB@omposition:

rocess. The thiazolidinedione coating solution or
ﬁﬂ%ﬁwﬁﬂl so contain a surfactant and a pore

dgL.m ng agent. A pore for%ragmj(% gflrc%fr%r ably a

“water -sol uble materi al such as 'sodi um’chl ori de,
pot assdrugn chl ori de, sucro8e98%or bitol, manni (76+95% preferred)

pol yet hyl ene gl ycol s (PE pd propyl ene glycol. |
an al t@gﬁjﬁit i ve embodi rrentca']fﬁé" dosage form o%'ﬁ% preferred)

pr esendpsbipieRthigcsry al seaoanprise an ef f ectd-y® preferred)
i mredi at e rel ease anount of the antihyperglycemc
drug. !whecastfective i nmed?-ate rel ease amount((3-1% preferred)
ptihfyper ol yeem ¢ drug_ max,pe, qoatedanLo the membrane

t ai nedr el ease coating of Yhe dosage formor it
may bepdiypmer por ated i nto $heo¥enbr ane or sus{7s-9%d preferred)
rel ease coating. In additjaon, various diluenis
exci pifz‘ﬁi VAPGbri cant s, d?/ég% pi gnents, di spér‘gq)ﬁt%?femd)
etc., Mhhikfrepre disclosedyhryRem ngton's $2_]5% preferred)
Phar naceuti cal Sciences (1995), may be used to
optim ze the above listed fornulations of the subject

e} | | des, sug¢h as tform.n are camonly
Msage fo W@“Eto(%%tﬁ‘#%&"%ﬁ?ﬂ’ﬂ’% 750
nmy, 85fupy, and 1000 nmg. (Jhizazpl i di necthqr@%preferredP

y

derivatives, for exanple 5i o%l Itizone, are conmmon
adm ni%pé¥ed in dosage fob-k80%nt ai ni Mé-2050 pgferred)

surfactant. 0-20% - (0.1-15% preferred)
pore former 0-25% (0.1-15% preferred)
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 900
ml of simulated intestinal fluid (pH 7.5 phosphate buffer) and at 37°C.:
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30 ng and 45 ng. The present invention is intended to
enconpass the above |isted therapeutic conbi nations,
waeizbdsants2pr ovi di ng a specific exanpl e of each posAiSki06/009082
conbi nati on of conpounds and their respective dosage
amounts. A preferred enbodi nent the dosage formwl |

RRRVE: 8 Alhigwbpg, composi tion: FI RST ACTI VE DRUG
Core { )

Amount— (96 of - core)drug—50=98%(#5-95%

pThﬂéﬁmaﬂ) btawdbaasd). 1- 40% ( 3- 15% preferred) absorption

enhancer 0-20% (2-10% preferred) |ubricant 0-5%
0 ting.—Amunt (% of coating)

—~-0-5-1% preferred) Coa g
pal ymer 50- 98%x¢.75- 95% preferre 0 ncer 0-40%
(2-20% prefer :égds pl asti ci zer O{% (g/%a%eﬁ@%}?pr ef erred)
SECOND ACTI VEO-BRMG Anount (% of (20e4(8h peedaage f or n)

drug 0. 1-20%( 1- O%preferred)@gi der 0.1-30% (1-20%
plgeferred) S é%g%"t ant, 0 - 20% Tgbl/-?pi%%eﬁ]gefe_rred)
ppre former N1 KP% (0. 1- 15% m@fgo%%g}fegggﬁtl ci zer

0 - 20%(0.1-1 5% preferred) The dosage forns prepared
atordi ng toNMeﬁoé}:esent i nvent ®IAT 8% oeferrede

foll owi ng di jon profile ted.in.a USP
Tg(%)e 2 agpargigls’}bgf 75 rpmin WS‘Z@%@%@M ed
intestinal fluid (pH 7.5 phosphate buffer) and at 31C
' Rel ease of First Active Drug Tine (hours) %release 2
o NIsbs MR DOFSSIIHANr ed) 4 10- 45% (20- 40% preferred) 8
30-90% (45-90% preferred) 12 NLT 50% (NLT 60%
preferred) 16 NLT 60% (NLT 70% preferred) 20 NLT 70%
RieMade 8&¢condAetiveliug

Time (hours) % release

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
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
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
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 related 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
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_ NLT NOT LESS THAN Rel ease of Second Active Drug Tine
(hours) %release 0.5 NLT 60% (NLT 75% preferred) It
woasochieens di scovered that the sel ection of thePCT/US2006/009082
excipients for use in the thiazolidinedi one conponent

of the dosage formcan greatly affect the rel ease

d ; | §fhC tency.and stability. of :

FRRE) B Bl BersBALERS %‘P‘i@?ﬁ?‘%‘ﬁ%ﬁ%ﬁﬁi}gg) using a YMC-
ONbA, rfemt, 1504, he6 Pt @S@Hhmi AVEfiivaMht doiSnt MBS bfhonium
of t%%ghl azol_ligé nedi one conponent of the present

apeiate ufishacenpiride: slaciab pesticeanids 62X Hul) mobile ebsset hhout a 40uL
ifaonDISHhSE Bl a0kl G485, LN Q% aRd, st prefer apl

rl:1}ot l'ess tHan 9B% %lflllt e :rﬁlg’a%ol i 3?@881'”@%@36?%@%%(&3%3 nm
wavedamgth éordosHyeddtenton. wi t hi n 45 ni nutes, preferably

within 40 m nutes and nost preferably within 30

m nut es when tested according to the United States

Phar macopei a (USP) 26, Mt us 1 at 100 rpm 37
0OC and 900 ml of 0.3 M = fer, pH 2.0. Further
the @keifpil@rihg dr@proki@ed By Wi bhieagRbik %Eeghdjﬁg: in no means
.conponent _of the dosage form shoul d ‘be s€l ected so
intepded e limgitie. t hi azol i di nedi one rel ated conpounds or
inmpurities 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 ndivi dual

Mi nedi one rel ated conpound or inpurity in the
age formis not nore than 0.25% preferably
not ADIRtrbiiaN rdle A0t ANE &Bﬁiniﬂ%%&@r oY (bR Bt BAR 15 mg

0.1% The thiazolidinedione related conpounds or
piogligreneiiepreparetiae féliaved: dosage form aredet er mi ned by

Hi gh quf rmpce Li qui d Chromat ography (HPLC) using a
VDR A e Do 120A, 4.6 x 250 mm or equival ent
I.col ugpe a 0.1 M ammoni UMBe8i@b&ition of core)

?ngfer:,acet onitrile:glacial acetic acid’(25:25:1)
giforinRiide, about a 40054 ection vol ume, 0.7
Heviidie k-9 {)ape, 250C cqf tenperature and 269 nm
vva\\//el e%gtﬂwfor the WV de%é%gtv]%r. EXAMPLES The fol |l owi ng

arodiym dubakecPhysphety of exaifhe only and are in no

S‘gnnsésihrrﬁts enagae[g to be |Im01i§(%]g. EXAVPLE 1

! approximate molecular weight = 50,000; dynaﬁ)ic viscosity (10% w/v

solution at 20°C) = 5.5-8.5 mPa-s. |
(a) Granulation

The metformin HCI is delumped by passing it through a 40 mesh screen and

collecting 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
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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A controlled rel ease tabl et containing 850 ng of

metformn HO and 15 ng pioglitazone is prepared as
woabdeness28 Fi rst Active Drug | . Core (% conposPCTas2mb/009082

core) Metform n HO 90.54% Povi done K-30 1, USP 4. 38%

Sodi um Tri basi ¢ Phosphate 4. 58% Magnesi um s;&eaéat e

0. 5%Chcea iy EixiiRReIBh 8¢ 4

Vi.SCOSI te&{ 10% M\}iﬁgoﬁﬁ“%ﬁeﬂﬁhg%g}eg%ﬁ% g]n%gj %ramﬂator

upeti) thesiess an dryisa isthss Th@l‘! ?%r fﬁlﬂ d#Hd grinsuletedre ppedd Mitough a comil

cFAPREich nc oA, & 4O sl screen and col | ecting it

a cl ean T%Bnt ai ner
(lpGhabthoing, K- 30, and SOdI umtrl basi ¢ phosphate are
di ss;}gved in purified water. The del unped netformn
i 8¢ PREAESHHA s¢axals is passsd é]p‘ pagh 4 #Qingsly sdmtfesi steel screen and

n a e
R S TR SRl g 15kt A
blgndiag, thwegrhmhlbs)wrmgompfedmﬁl &N & rotafy @tes@'ﬂﬁeﬂe\ﬁﬁﬁrl%VW‘eround
ti o air pressure of 1-3 bars and

atom z
St%’@b%%@ C?l?;ﬁﬂge BFH% ?plélé‘ RIVERPHICGN BRPSE [RENGT With 5 @@quxum@inly 1
the granules are dried in the granul ator
mﬁ%@leﬂltaﬁéé& 3%,5 on drying is less than 2% The dried
gr anHb egatad eah@as,selde ohifioeighap teotivrined qby pped mahd) dofnonly

t_pof an h screen. (b) Tableting The
elﬁ‘gl%kéé&slilnﬁtﬁ] Eﬁaéa%f‘a? CP]rsT‘ealé%@'ed t hr ough ah40hrresh f
Saa]r@@slﬁ halscreen and bl ended with the netformn
(CI?ICI ranu%g(;s,}ﬁ?orsapprOX| mately five (5) mnutes. After

bl en h‘h@oretth}ée‘g?@nlaﬁ el gpaled v raasQpulirp materiabtoaroyher suitable
whtefS ufﬂ'etﬁl nW ;‘ ﬁ’lrgl gi%sol mgntge pa andar dt G0 Cgr rably Opadry
al tn &R SM3hPS

punc ower pun C
Ckpp rio mmﬂeé | \yatér fhei @ﬁahy asbhmn pg Men s‘psaﬁaa&ﬁéi tBORYR: tablet

usfton S oo Lo sy FRUBBORS & E%ﬂ‘dl oL St eyt yormberpre of 38-
4§@at 1tBR A A0 ipRRSI: . @@ xﬁp%’rﬁg rﬁlt%g%beO §§ %I/I%lonat’]%e core

h an Opadry nateri al
tablet is coated with the sealing so utlon until a theoretical coating level of

approximately 2-4% is obtained.

IT Membrane (% composition of membrane)
Cellulose Acetate (398-10)° 85%
Triacetin 5%
PEG 400 10%

2 acetyl content 39.3-40.3%

(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 until a clear solution is obtained. The clear membrane
coating solution is 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 ml/min. The
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wat er - sol ubl e material by first dissolving the Opadry

material, preferably OQpadry Clear, in purified water.
woheos@padsy solution is then sprayed onto the eOTAIS2006/009082

tabl et using a pan coater under the follow ng

condi tions: exhaust air tenperature of 38- 42C,

SR R Ga8880h AR L BaRRR Bl v
otemed.ng solution until a theoretical coating |evel of

approximately 2-4%is obtained. Il Menbrane (%
conposition of nmenbrane) Cellul ose Acetate (398-1 0)2

5% ggd i 10% .
A A L B Rl o 06 BN EATRE Bhd opgnent

acetate is dissolved in acetone while stirring wwth a
honogeni.zer . pol yet hyl ene, gl.ycol 400 and triacetin
are ﬁ@gﬁmF5}$EE cel I ul ose acéga%b sol ution and
stirmedepBdi| a clear solutiomgbs obtained. The clear
menbr ane coating solution is then sprayed onto the
seal Hydwxupropabinethslcelbilosy a f 546%i zed bed coater
enpl oying the followi ng conditions: product
tenperature of 16-22C, atom zation pressure of
appr ofiveehe$(y add biardso:apebpyPraethyieéifilee dré0dik&fved AMiplrified
Theseal ed core tablet iIs coated until a theoretica
wetsht Piegliherns Hek is dhssr disnerssd anty thisesplationt Aheragulting jsuspension

: i i 0 ition of second
1Scon‘po§§)gae>ﬁtg ;Ohﬁoietgg{ay(tgvie?gﬁgﬂﬁ%% °%%<§?2?‘%%§en 80 2. 0%
Hydr oxypropyl nethylcell ul ose 54. 5% Tween 80 and

_Egyzfééégropyl met hyl cel | ul ose are dissolved in

water. Pioglitizone HCO is then dispersed
| Nt OAtdinFoR&d PIERE tabli&oh@BihS 1850 nSd SPRIBLARIN BC BED 15 mg
sprayed onto the above-nenbrane-coated tablets.
pipyiRpE 19 pEpaisAwep §1llogd: r el ease tabl et contai ning 850
ngy Ofi Q%gg }Q HC and 15 ng pioglitazone is prepared
as f : t Active Drug ‘

I Core (% composition of core)
Metformin HCI 88.555%
Povidone K-90°, USP 6.368%
Sodium Lauryl Sulfate 4.577%
Magnesium Stearate 0.5%

3 approximate molecular weight = 1,000,000, dynamic viscosity (10%

w/v solution) 300-700 mPa-s at 20°C.

(a) Granulation

The metformin HCl and sodium laury] sulfate are delumped by passing them
through a 40 mesh screen and collecting them in a clean, polyethylene-lined
container. The povidone, K-90, is dissolved in_ purified water. The delumped
metformin HCl 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 mi/min.
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| . Core (% conposition of core) Metformn HCO 88.555%
Povi done K-903, USP 6.368% Sodi um Lauryl Sulfate

Wa 260671963 gnesi um St earate 0. 5% 3 approxi mat e ROTAS2108/009082

wei ght = 1, 000, 000, dynam c viscosity (10% w v

sol ution) 300-700 nmPa-s at 200C. (a) Granul ation The
”Etf@rﬁ"b'?he"ﬁﬁd' b I te are. del ed

by passing t eﬁgg ﬁﬁlgg}éﬂépz%g%é}%iyggﬁlggﬁreaaﬁg% lnl{ﬁ%ngranulator
colitédhé fgs bhelnying isalesd than 2% dMheedriedl @agdés e gassed through a
cont ai ner.. The ‘%vi donel, K-90, is dissolved in

purd EHIRREA VI R sIY SR EREE AN 18 MRSARFEIHT and sodi um

| auryl sulfate are then added to a top-spray fluidized
bed granul ator and granul ated by spraying with the

bi (i Tabletng ut i on of povi done under the fol |l ow ng
condihtions: i.nlet air.te r.ature 50- 70C;

ot o 0 BResitp S Bldis pE N8R Foun 2 mish SCiicsy stesh wresp and
blédddd QGthnthé metfoREEHUN @rddund i 108 asbkihia@dly ifve F§PLENREL. After
the granules are dried in the granulator until’ the
biepdinge heg Bipnplgs jage CemBresIsdnorR % rote -paess elgttagr with| 643 24r wund

SRk OUS . T AR M O A 0By

nah éaleatadon pinpassed t hrough a 40 nesh stainl ess steel
screen and bl ended with the netformn HC granules for

appr 6% Hated| §ovey dhq Wyitice mmersbe APFmad B e Aegans rommonly

eg@mgeh%theﬁgﬁaﬁm&%ﬁﬁquﬁga rotary press fitted with
15/ 32" round standard concave punches (plain |ower

punch, upper punch with an approximately 1 nm

in tatio i n).. stated above, the orifice may be
fo@ﬁg’agb‘é})agﬂg(%gﬂ@commnl y enployed in the

phBieTese uitieals dsedetsiddywithGh Opalry GoatidlGbr( AR SMablk water-
The core tablet is seal coated wth an Opadry materi al

orsotthemategipt b fiest Weaselving hip|Qpadat weteaikl, pyeftiabkyt Opadry Clear

di:ssol¢lLng, [ al rabl adr .

0 B3PS benfl, 75k R PLSLELARLY SO Vg e«

S praay@dtepnindert the fobowingadanditions:| exhaast N teRQRtiire WTAE8-42°C;

the foll ow ng conlpl'kéi 8ns; exhaust air tenperature of

3 Sqtgegt%’atlon preSsure of 28-40 psi and spay rate of 10-15 ml/min. The core tablet
i1s coated with the sealing solution until a theoretical coating level of

approximately 2% is obtained.

1 Membrane (% composition of membrane) -
Cellulose Acetate (398-10)" 85%
Triacetin , 5%
PEG 400 10%

“ acetyl content 39.3-40.3%

(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 is then sprayed onto the seal coated

tablets in a fluidized bed coater employing the .following conditions: product
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atom zation pressure of 28-40 psi and spay rate of
10-15 mM/mn. The core tablet is coated with the

weeealdeimgs2sol uti on until a theoretical coating PevaiS2m5/009082

approximately 2% is obtained. Il Menbrane (%

conposition of menbrane) Cellul ose Acetate (398-1 0)4
185% i i 5% 0 | .can

SR T8 e e AEBh SN b e sy e
cdd@f-doe mlgnigdi Shoteated dore mblet tnwatstlivng] 5 tHebfdtiogl bkl Rvel of
ahom) e iz%(, .Thza.lgo yet hyl ene gl ycol 400 and triacetin
BPOXEIRIY 37 isbBined | ul ose acetate sol ution and

stirred. The coating solution is then sprayed onto the
seal coated tablets in a fJuidized bed coater

TEnpl Sgtonyl Adtiveilamp dwiverinec ondi Vearvspogition of tdcend esapoticat)
of 1 . atQpl zati on pressur approxi mately 3
bars%@éﬁggﬁaﬁq ate of 120- 156§r§|9;?m n. The seal ed core

t abl dtwdes 800at ed until a theonggcal coating | evel of
approximately 3%is obtained. I1l. Second Active Drug
Lay er X ospshmsdviceliloss sedddd conponent )

gl &d 1.zan % ..0% Hydr oxypr opy.l
TR DR ROSRBRSE L IO B Bt vt
PiegltiyboeH Cliisaben disperstdsianl théstsolwliopU Tk ir@sh1twat ®Epension is then
Pi o%iti ﬁ{ma?') HC, is then dispersed into this solution.
SHIRECG @un e abgve dessehed Bhlelss t hen sprayed onto the

above described tablets. EXAMPLE 3 A controll ed

rel ease tabl et containing 500 ng of netform n HO and

LEiDglitazone is prepared as follows: | . First

Active Drug A 500 nmet f or.m n nbrane cpat ed._tabl et

e prep iR B e MR 0 TBE 2 Qb e Gk B and 15 me
pidpditazo0aie pudparedUig f6Id@hd:Nngs are used during tabl eting.

The 500 ng netform n nenbrane coated tablet has the

foll owi ng conmposition: CORE

I First Active Drug

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

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
Sodium lauryl sulfate, NF 25.84 mg/tablet-
Magnesium stearate, NF 2.82 mg/tablet
SEAL COATING
Opadry Clear (YS-1-7006) 23.53 mg/tablet
MEMBRANE COATING
Cellulose Aacetate, 398-10, NF  23.56 mg/tablet
Triacetin, USP 1.39 mg/tablet
Polyethylene Glycol 400, NF 2.77 mg/tablet
Total weight 615.87 mg/tablet

17



10

15

20

25

30

wORMsASTN St ear at e,

Metformn HCO 500 ng/tabl et Povidone K-90, USP 35. 96

ng/ tabl et Sodi um |l auryl sulfate, NF 25.84 ng/tablet-

NF 2.82 ng/tabl et SEAL COATTNG2006/009082
Qpadry Clear (YS-1 -7006) 23.53 ng/tablet MEMBRANE

COATI NG Cel | ul ose Aacetate.. 398-1 Ol, NFP2|3. 56h I

1o/ t 8bdid AldtivaTshb Mayddplz 1. 39 no/tabl et Pol yet hyl ene
(r.IaIgycol 400, NF A.Q/‘/ %Irg?glabl et Total weight 615.87

g/ t &bl eyn¢diatseelornd ahniuny ef ﬁogbtidmyeﬁ-l(llgisﬁal};plig@TBﬁtll?Lﬂ)O mg
rel ease. ann of pioglitiazone HCL is applied to e
500 %rr]ge?fr‘r’e“}] 3?{%4 Weﬁ%fanﬁé%Fiﬁgp%BWér&dﬂ%ﬁ%i phepasldeblet has
i n stirfollowhig&ohipagitiohabl et has the foll ow ng
conposition: Metform n HO nenbrane coated 615. 87

ng/ t Mstormp Bl membears costadi ng Pi 0615.83zpriebled  16. 53

ng/ t 2.0 ng/tablet Polyplasdone XL 15.0
m/tgﬁg§§32%§§§ ear (YS-| -7006) 8.47 nyltabl et

Col or CoaPiogtjtzpedHy] Wi te 10. 0 nuisbhaliablel i shing
Coat Candeglilla Wax Powder 2.0 ng/tablet” The

pi oglitazoR&Rddting i s di regt I ybfigﬁlm@(?biﬁm the 500 nygy
metformn UERRgne coated ta :

pi ogl i tazgﬁle%léoatl nDSIDi S prepared b$§'§i %ﬁ?ltng 0. 252
kg of Opalpydigiear,(YS-28O0KY of PoByphasdere XL and
0. 03 f(g f.Tween 80 in 9.908 kg of purified water
usi ng°ad ﬁ%ﬁ%@geni zer. Once these ingredients are

di ssol vedpopRirgSPnhig of piogli _tazongeQrEIg.ll HaB1efll Spersed
into the solution and honogeni zed. e gnormgenl zed
di spBelsshong €eptt hen directly applied to the 500 ny

met f or m an}%elilla Wax Powder 2.0 mg/tablet

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,
0.296 kg of pioglitazone 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
Exhaust Temperature 42-47°C
Atomization Air Pressure 25 psi
Pan Speed 5-9 rpm
Inlet Air Flow 300-400 CFM

Once the pioglitazone coating has been applied to the 500 mg metformin HCl
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
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menbr ane coated tablets using a 24"0 Hara Labcoat 111

pan coater with the followi ng conditions: Spray Rate
wa3e@nom28 mi n Exhaust Tenperature 42-47C At om PATUSZN06/009082

Air Pressure 25 psi Pan Speed 5-9 f mliInlet Air Flow

300-400 CFM Once the pioglitazone coating has been

a g i rJ » rgne c ed
Bt Ry TR TRl Lo 001 ey Theppcoate
upderabpfallewingcdandaiopsiogl i t azone coated tablet. The
colo_coating is prepared by dispersing 0.179 kg of
q:)ad%?ra?@ht% in 1.791 kg of pgbﬁfsin@d’%ter. The Opadry
Whi t ExEMEPEBSbeAsappl i ed t03§_lgrgod?i ogl i tazone coated
tablet using a 24" O Hara Labcoat TIl pan coater under
t he PéPmigalieyAddiraisticons: Spra§pRate 20-35 nl/min
ExhaggltJ Sggéaper ature 35-45C Atgm' zation Air Pressure 25
psi Pan“Speed 9 rpmInlet Air”H#Bw 390-500 CFM Once
the tdb&ir@0ayi ng i s applied, 30dsgod aphpts are polished
using 0.036 kg of Candelilla wax powder. EXAVPLE 4 A
controll ed rel ease tablet containing 500 ng of

net f ] 15 . {.qali t.azone is prepared

ol | et e Eiprseh? s el FB80 G o B R 06 ke of
Cendellidld waxlostdet.s prepared as described in Exanple 2
above except that conpound cup toolings are used

during tableting. The 500 ng nenbrane coated tabl et
ERegrPhE £ ol | owi ng conposition: COPJE Metform n HO 500
ng/tabl et Povi done K-90, USP 35.96 ng/tabl et Sodium

Laur M cositrofled egleass t@BetBebntaidib@bDetmg of metformin HCI and 15 mg

pioglitazone is prepared as follows:

L 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:

CORE
Metformin HCI 500 mg/tablet
Povidone K-90, USP 35.96 mg/tablet
Sodium Lauryl Sulfate, NF 25.84 mg/tablet
Magnesium Stearate, NF 2.82 mg/tablet
SEAL COATING
Opadry Clear (YS-1-7006) 23.53 mg/tablet
MEMBRANE COATING
Cellulose Acetate, 398-10, NF 23.56 mg/tablet
Triacetin, USP 1.39 mg/tablet
Polyethylene Glycol 400, NF 2.77 mg/tablet
Total weight 615.87 mg/tablet
1L Second Active Drug Layering
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Magnesi um Stearate, NF 2.82 ng/tabl et SEAL COATI NG

Qpadry Cear (YS- 1-7006) 23.53 ny/tabl et MENBRANE
WQHbING2€e] | ul ose Acetate, 398-1 0, NF 23. 56 nBCrAISk@®5/009082

Triacetin, USP 1.39 ng/tabl et Polyethylene dycol 400,

NF 2.77 ng/tabl et Total weight 615.87 rTg/tlabI et I1.

Secong: AhidRe Uk LANER BOADSTHIRY el ease &

of piogliti azone Fﬁtﬁ?s apg@l&gd 0 %%feée Oa_lp 38 1SRt mg

et f oretformiAGHC eall comed edldt aipdpatedinehey Bd The fishe@blet has the

The f.i.nal. tabl et .has the foll ow ng conposition:

thf(g?lpﬂmnwmmne coated tablet 615.87 ng/tabl et

Seal MaRkmGIEA shefltfae chafen 1abid 00611387 hahikab! et

Pi oglitazone Coating Pioglitazone 16. ng/ t abl et

Twee®edE@t 0 ny/tabl et Sodi um Chloride 4.27 ny/tabl et

adry C ear -1 <40 0 ny/tabl et or Coati ng
%adrz W?ﬁgdl@_@aﬂ,{gﬁfg@%@ Pol | shi?g'é "Eﬁ)’%’le@:andel illa
Vax @icylitargnd @bty The seal coating solution is
prepared by dissolving 0.258 kg of Opadry Cear in
2.576 kg 6foghiazprs B wat er and spLéﬁ.ﬁﬁglg/hbleSglbutl on

r g%l ly 12.088 kg of t 50 menbr ane

ggg?egpﬁe?ﬁ“%ﬁﬁ I¥|CI t abl etgcor es g i'A tag’%ﬂ" O Har a
Labcoat | BbdiparCldodder. The seal cgay mgtdRp! i ed under
the foll ogﬁg%y;ﬁndi tions: Spray Rate 20-35 niL/mn

Exhaust T A& YIsL-48Q0 At oni zadimee/takiet Pressure
25 Pp&blor Coating
Opadry White 8.10 mg/tablet
Polishing Coat
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

Labcoat 11l 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 rpm

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

following conditions:
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Pan Speed 9 rpminlet Air Flow 390-500 CFM The

pi oglitazone coating is applied to the seal coated 500
wogotsanfaasmi n HCO nenbrane coated tabl ets. ThePCT/US2006/009082

pi oglitazone coating is prepared by dissolving 0.040

kg of Opadry Cear, 0.085 kg of sodium chloride and

0. 04Qpkg 1ofie Tween 80 in 409%§n6%u8&n urified water

usi ng” a"honogeni zer. Once these®rngredi ents are

di sstkbadt ToenB@stukg of pi3égisPCazone. HC is di spersed

into,the. sol uti and ho ni zed. The honbgeni zed

dispé?%@ﬁﬂh?%AP.éﬁ$aﬁblig§%56ﬁthe seal coated 500 ny

met f paitdrA AChresRALr ane coplsgdsf abl ets using a 24"

O Hara Labcoat |1l pan coater with the foll ow ng

condPen 8peedSpray Ral e 1083@ mpty/ gun/ mi n Exhaust

Tenp t AL 5-450C At om,zat,i i r Pressure 20-40 psi
Pattgﬁﬁjﬁffl ressure zovké&ﬁéﬁgﬁﬁh Speed 8-12 rpm

Inlet Air Flow 250-450 CFM Once the pioglitazone

coating has been applied to the seal coated 500 ny

met f BPRS AheHpioghisapra Aeatingahas cheealsipplis] tatheaesd kested 500 mg

. C [ ,te is lied to the,

e RSRint g rih R CRBRLY i S el Gt Pt of Opadry
Wiriteparpplidiytodihs pésgitargnd c3H8d pleaf TBoadIN MhiiAEis frepared by
d.1.585 ??Bﬁ; gurl ied water, The Opadry Wiite

ISPEFBAST b1 kg ohfdpadey Whits Hel 580 dei efapwiecdcwatesd The Opadry
Wil s85peuSionGs byl S LIk Cl88ds simi
above}%O( app%@gg?f%ﬁﬂ%?ﬁgﬂ%kggé%ggﬁa %ﬁdgﬁéﬁ§@gﬁwgsmn“hr
todthpssrdeserateidragovs farppbliedion bfi éhetsalll @btng@r OnpoihesbRA coating is

AT B R R i *

metformn HC and 30 ng pioglitazone is prepared as
follows: 1. First Active Drug A Core (% conposition
Met formin HC 88.07% Povi done K-903, USP

6. 87363005548 {RMEY kabﬁtflc%%%ixf'g ?&)06’ mg of metformin HCI and 30 mg

pioglitazone is prepared as follows:

1. First Active Drug
A. Core (% composition of core)
Metformin HCI 88.07%
Povidone K-90°, USP 6.87%
Sodium Lauryl Sulfate 4.55%
Magnesium Stearate 0.5%

3 approximate molecular weight = 1,000,000, dynamic viscosity (10%

w/v solution) 300-700 mPa-s at 20°C.

Approximately 206.34 kg of purified water is added to a stainless steel tank
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 HCI is passed through a Comil
equipped with a #813 screen and no spacer at 840-850 TpmS.
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Magnesi um St earate 0.5% 3 approxi mate nol ecul ar wei ght
= 1, 000, 000, dynam c viscosity (10% w v sol ution)

wGOQMen0t28Pa-s at 20C. Approxi mately 206. 34 kgPof/US2006/009082

purified water is added to a stainless steel tank
foll owed by approxi mately 10.86 kg of povi done K-90.

1—29 S9leUticRfed Iﬁet%r;ﬁﬁg fl{fﬁ] IQPO% Ly 3230 %?g:%&gf% 6{ bra0g Hlidized

m nutes or unti povi One 1S
di bexbtoat Wlmp‘ﬁv’mmt&rnmwﬂ (yiz& 39 byt 3K ehr@ hi ghB 1 tB MR zIEbf dise 1.5

d.th d h #813
ﬁi%iﬁ aifé o ’g%g 15 Bw@%ﬁ @ﬁé é}\FMeeéTﬁégCt ﬁ@m“;’ﬁ%;q?gg@jaugted to
i Saﬂo@a@sdm@t 01“]1’% RFERO A AL )sp%gé'cp gmfo tgle qiu%ﬁ d%netformm

coater with Wirster 1nsert (size

wi HR! githepatesizatforspressute & aout 2T5H8. Or'm*rsf @idrthe ptieh raté of:
fluidized and the product tenperature is adjusted to
about 38-430C. The povi done solution is sprayed onto

the foh18 gimes mstfommlm mdﬁga%oag/eml ation
pressure of about 2. ars and the punp rate of:

0- 15 1/ upByteso - 51@89ﬂﬁprg/rpme(itagg¢t 760@4hin) n) 16- 30

m nu 0 gf 7 31-45

R o g/ %1]6@9%@ “%‘898 %}“ﬁ‘;ﬂ 46- 60

m nuB6H0IOMAtes 170 gbﬂﬂ)-ﬂl?@ g/rnﬁﬁ'(taﬂglgf)pl(m)/ M) 6 1

m nut Ts to end 1170-1220 2Om n é}t ar get 00 g/m n).
Once Of RSV IENe sl 09-1870 Bawn et b%ﬂ@ﬁﬁm}ﬂ t he
granules are dried in the fluidized bed at about 2100
CFM and 600C inlet air tenperature until the |oss on

dryi fpcé ten)ovidomatolutimnehas haen 2(%5}11;55@, thegtﬂngie@ gtrehdrled in the
TR 5 BSS0E0 CERLE: B o AR e e o
Spﬂy?ﬂgqtoma@nbf)%ré R bR, %@Qé&%ﬁm@%%ﬁffés”ﬁé %laé’se&%ough a

kg,of metformn HO granul es. granul ati on"proces
gcq%@aweaedawsté@dm%. Sﬁmnl@@s s,fwe@duw apba $A7X apetehg/at&OQ)eed
kg)quOSGI?b%Q E;S}}]E‘t g&:agl rox Jaaaﬁg)p g lég %%mg%o 29 I-&(éll granules.

ormn
S| et er@oratid }endas lal“@ﬁ@tewlat d&c@ﬂptﬁlﬁé(ltd'fﬁi(ﬁhb’e A@r&%&s@ely 300

of sqdium | a sul fate and bl ended for about
B Ly

EWBUKE of nmgnesiumistearate is passed

£hr oughrodisAcHEsiD Bl B HhESRBHAR! o SANECRIDAT, 3ddeth L Ft

the mxture in the Sl ant- Cone der he resulting
miStanir(eone Dlgriden dk@m\gf\m’ih appxmm@tm dt38skg besodiompeass @ﬁﬂfate

' '%8’ b eﬂgécﬁo% agéﬁt% RinafeY ou’[o ng k}g% }n%tgn sguen? gtearate 1s 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
compressed into tablets using a conventional tablet press equipped with 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%

B. Seal Coating

About 57.61 kg of the core tablets 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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round conpound cup die. a pre-conpression force of 6

and a main conpression force of 38. The resulting
woahleanss2exhi bit a wei ght range of 1044 g to abowtuSida609082

g wth a target weight of 1135g, hardness of 20-36 kp

(target of 28 kp) and a friability of |ess than or

esa n Ab ut 57.61 of the
cgdrjlejlgt g‘gﬁq Pg‘{%"r% gp\gr ﬁ%b@ ae(ﬁ%lrgg udgn s dhegy %)aawltwtaﬁhe core
QJabﬂeyusnﬁg &1 Oa}la@mdbt(t‘@'i 113 Pht 8bh& Wit 856 ngelnub' ay guns under
#%@ y first. dissolving the Opadry tér {
PYReatsOntitignyg exlpust alp emperahrsant YE)rM"-C?O%)mzatlon

4 e Th

sétfét%?%‘%gf. D00 85 B B SO VRS s B e et 48
O thensantaby vBbate bf 10092:20¢ GEMEITHa dofe @bIB61s cBARd wAthSIRE @¥aling
gu under, tﬁ% follow ng conditions; exhaust air

PRRba Breordicaleating kel ofpprox g dried 4% BEbtgned.
pS|, and spay rate of 18060 g/ m n/3 guns, pan speed of
4-8 rpns and air volune of 1000200 CFM The core
t bl Menjbsanedaeagidgwi t h t he sealing solution until a
theoretical coating |level of approximately 2.8-4.4%is
obtai ned. C. Menbrane Coating A cellul ose acetate
menbr aﬁ(leceqilﬂﬁisb Ngketfte ARAPhbAMH t ébahhg € #ﬁeﬁegat@ Ghe seal coated
met f orm n tabl et cores to produce mbr ane coat ed

mgHprRinhlEl tah:let £aish &9 progiechmembranelchated ngtfoompddCt tablets with
Tabl et 98.456% Cel | ul ose Acetate
t
h%lé&%%m%ﬁ Jo Tri acetin 0.077% PEG 400 1.54% 4
acetyl content 39. 3-40. 3% Approxi mately 29.95 kg of
aceto .S a g ed to a stainless steel tank followed by

about Netigmin §(d 0Bpe deblst ace?®#to%nd mi xed for
aboutC%@ HsOUutesteunbsl oj¢the sol uti becones cl ear.

Once theusolutloﬁH?s cILar abougfggé 92 kg of

pol yetlmaradine gl ycol 400 is adde@l0i™sot he sol ution and

m xed out 5 mnutes follo y the addition of
aboutF%g%ﬁ kg of triacetin. ﬁggéb tion is mxed for
an additional 5 m nutes. About 59. 07 kg of the sea
cpated nmetformn Hg tablets are T'oaded Into a GPCG 60
(Cﬁ%ﬁ FOBERNY-F 1038 zed bed coater with Wirster insert
(size 18" by 45 mm

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
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 HC] tablets areis
fluidized and the product temperature is adjusted to about 21£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 400+100 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
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high) wth a nozzle of size 1.5 nm The seal coated
metformn HC tablets areis fluidized and the product

woenpavasire i s adjusted to about 2 130C. The eeriuskmse09082

acetate solution is sprayed onto the fl uidized seal
coated netformn HC tablets with an atom zation

S tq2::0-3..0 b oAl 0 0
BSEHERLRY) PO 08 Rpot oo SRR chout 1o
naiatph tfoltrawen tof 40P C2Hd (18a0-810 AFNMGY) atiost Shtiaieed. Once
t he dﬁ%i red.anmount of nenbrane coating has been )
appl i ¥ EHEHERERATeC coaehbleh we sisar drilipdite greate anhmifice in

oo ! I t 0. .
L itogmu et 1P E e REAOR, EVLLA DAL M0 i
ami angtags. digineter @f .3 inng peenbifene Tleatpdniiabhetes @68 + 2 mm,

ol RPLm e is €7 5a2arm, R Miinvaie of s Berr taBy ST pnckpulse
R191dfB3uge330 Whd P50 VLRGN, ameter of 0.5 nm per

orifice. The top mcroneter is 6.5 2 nmm bottom
mcronmeter is 6.75 2 mm the pulse width of the |aser

ts 17 . se delay of 340 150 and 350 150
IIr'esp &ZQnaaRgt}\% HEsecond Active Drug An i medi ate

AmeligagdiaanoeibiseOimpimgbl HREARLRCIHES BPplied ot 00 mg
1000 ng_netformn HC nenbrane coated tablets prepared
meitosmah HC1 mepplaang erated: abletst rapased hesteplll dbierfipal tablet has the
505PRs IcbipBsitidet form n HO nmenbrane coated tablet 1201

.0 wg?tcab?estn eal Coating Opadry Cear (YS- 1-7006)

16. 0 Mefareih HICI Rieogiranteamared tdldat i ng Pi oghdt 8zagebie]

33.0 r% abl et Sodi um Chl oride 4.27 ng/tablet Opadry

d ear*tY<3M87006) 3.0 ny/tabl et Col or Coating Opadry

Il White OpadR2cildr &-12908) nu/tabl et Rald $b Coat
Candel il | a\f)V\a%ZCPQV\;j(er 0. 40g)rrg/ t abl et Thg Se@?}té\%gﬂ ng

i s preqEitaxgneodlinger sing 0. 174 kg of Opadry Cear in
3.478 kg ¢f_ ethano nd m xi ng the di spersjon r 15

i nut es. %ﬁoeg%gﬁ&?]ﬁeebgon i s than spr ayed933iﬁt‘sc?‘g/f“%]et

appr oxi maSetliynlGhibride kg of the 1000 ' ngy amehEesyE:n HC

menbr ane
Opadry Clear (YS-1-7006) 3.0 mg/tablet
Color Coating
Opadry 1l White (Y-22-7719) 20.27 mg/tablet

Polishing Coat
Candelilla Wax Powder 0.40 mg/tablet

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 II1 pan coater. The seal coat is applied to

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

Spray Rate 10-30 ml/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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coated tablets using a 24" O Hara Labcoat 111 pan

coater. The seal coat is applied to the 1000 ng
wortdeanmize HCl nenbrane coated tabl ets w th t heCT/uS2006/009082

foll owi ng conditions: Spray Rate 10-30 m /gun/mn

Exhaust Tenperature 25-45C Atom zation Air Pressure

20-4 n Speed 6-12.r P ern Air Pressure

20- 48"]%5‘2\1 ﬁ?oevt‘ A r Fl ow éégngg&%&M The pioglil azone

coat iTRg ptd@ﬁ[hzbﬁe @WingQﬁeﬂ 9 af)ﬂ?edstﬁfﬂlle &Qﬁéﬁgedlmg n®@metformin
nmet form n HO nbr ane coated tabl ets.

Pmldgﬁmb@mr@eat@da@bln@ |'thop@ghtae@hebgoadngsmuompag;dowaﬁsolvmg

e e e T
uking rae]djr@cﬁgeﬁlzaf e (fice pB¢ Sfdledithts3 22 c.'liﬁbe@:fedﬁ() 2gh 'ktgagpﬂsghtazone

i.S dléﬁersed into the sol uti on and honogeni ze
dS ARy EEhine thegiodpionsangrhomp gepiaer. apht h@dog@lleldeilspezshon is

t}ﬁ:ﬁ:l fed Q0 Q]]érg?_ﬂfégfaﬁrcin] (R)O:QF rﬁ@t?&m% % o at & %{9:1]‘1%{3 clﬁgttea tablets

Si a 24" O abcoa pan coa
Ufuog b QAP @gHel(arIchbt:bamH paSppatyr Wah d]e];fﬁ}l&@m@gbgdmbﬂ%:n
Exhays erature 25-45 QC Atom zation Air Pressure
20- 4gp$@ n Speed 6- 12 {P- 3R PHAUBHOA 1 Pressure

20- 4@xRaist t&hBirafird Fl owy353-450 CFM Once the
pi ogl i tazone coating has been applied, an aesthetic or

col oAtgoaeiemgAofPreysadry RD-40MbBite is applied to the

pi oghi t e coated tabl et The color coating is
prepg?%§ %9 di spersing O% ;@P of Opadry Il Wite in

4, 40?aﬂ@n@ﬁrmeb§ﬂé)l Thezm@qfsy Il White suspension is
t han appl [ ed to the pioglitazone HCl coated tablets

usi n§le SFloey ara LabcoéﬁOﬂﬁpCﬁéﬁ coater using
con db&]b@ H]%npc'ibg‘g’]%net (f]b Hg?xgs gge%cﬁplpggg aba%\s/t%Fécgrar % 8r Coatlng

seal coat or coa
of @phdzy 31 ﬁvﬂﬂtepolaplslﬁmﬂtouhe pipg0ta06k d(gtddftalﬁat@d elthiel dodorwating is

PREHELI FPT008 Rt bkerit PO 1 Nt 19607 of etbanol. The

Oph@g| 11 RERN GudpenRbRRATISHA A1t WS pioglitazone HCI coated tablets
using a 24” O’Hara Labcoat III pan coater using conditions similar to those described
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 HCl and 30 mg
pioglitazone is prepared as follows:

I 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

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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I . First Active Drug A 1000 ng nenbrane coated tabl et

is prepared as described in Exanple 5 above. The 1000
waogosantmane coated tabl et has the foll owi ng PCT/US2006/009082

conposi tion: CORE Metformin HO | OO0 ny/tabl et

Povi done K-90, USP 78.0 ng/tablet Sodi um Lauryl

S ; ng/ t ab Va sium Stearate, NF
56@&%@%&@‘}@&&@ cmn%%‘&giﬁ?ﬁ ear (YS-1 -7006)
MENBB AN CaA BINGVEMBRANE COATI NG Cel | ul ose Acet at e,
398-10, NF 15.77 /[tabl et Triacetin, USP 0.92
n%F{l BF%@C%‘M%%%&% G Wbl mghghletNF 1. 85 ng/ t abl et
Tot; {igbt 1201.0 ng/t t lly Second Active Drug
Agh?#ﬁggpg?e rel ease anogg%?ggﬁgﬂgglltazone HCL is
applyetgtlene Gl 2000NFy et $DmgltablelCl  menbr ane coat ed
taplets prepared in step | . The final tablet has the
'T?%PWSWEHg conposi tion: M0dOme/tabdst nenbrane coat ed
tablet 1201 .0 ng/tablet Seal Coat Opadry Cear (YS-I
-7006) 2 1.0 ng/tablet Pioglitazone Coating
11pj ogb¢aoad ddiveilDiru®3. 06 ny/ t abl et SodiunmCh}orLFe 5.0
/ t abl.et dry Clear (YS: .1-7006) 3.7 ng/tabl et
gg| o’%gég’a e?ﬁ%@ E%%ﬂﬁ? ﬂmloPs‘ i Pigglitgzans 16k ig gppled 10 the 1000 mg
megéiinaih €] Mebsdi NGateaakGaHSIatd & Y Pe OBt has th
Htj‘/tablet The sea] coat is g%%kied t%a%ke @%ggang as the
foltgpng: sAPOsKtionirenbr ane coat ed

Metformin HCI membrane coated tablet 1201.0 mg/tablet
Seal Coat

Opadry Clear (YS-1-7006) 21.0 mg/tablet
Pioglitazone Coating

Pioglitazone HCl 33.06 mg/tablet

Sodium Chloride 5.0 mg/tablet

Opadry Clear (YS-1-7006) 3.7 mg/tablet
Color Coating

Opadry 1I 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
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 11 pan coater with the nozzle tip set 4227 from the top of

the static bed and the following conditions:

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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tablet. The seal coating is prepared by dispersing

0.229 kg of Opadry Clear in 4.573 kg of al cohol USP
wanwenmoxizag t he di spersion for 15 m nutes. ThePCT/US2006/009082

di spersion is then sprayed onto approxi mately 13.08 kg

of the 1000 ng netform n HCO tablet cores using a 24"

O Hara Labcoat 11l pan coater with the nozzle tip set

42" Tl OAPEsITDf t he stati 80BB@siand the fol | ow ng

conditions: Spray Rate 25 10 ni/gun/m n Exhaust

Tenmperature 25C 5C Atom zation Air Pressure 10-40 psi

Pan Eheedhl deAingniisBugigh §s cdntinkduely sEARH wAf] £RVBatshBed during

th Pressure 10-40 psi The seal coating dispersion is
888@%88‘?59 stirred until it is consumed during the

;éé‘f TR PERARAS ol P g, AR e R el 18 mettormin

mermdneneceateddablats| dibs. pld'g‘lﬂazpnegd)atlﬁngS)pfbpﬁﬂﬂthﬁgl)dlﬁg 4.434

e O e
plmﬂ‘ddf\lvﬁér MEbPEnd Abivd) d]@ﬂéilsﬁ*g QW4y 1 oF Qﬁfaglhn 818y %4ﬁ fPsolvent

of Opadry Clear into the solvent m xt Once
me§iagr ek sk OpadriiCdersisdigpersad, itds huomegpeived dor bont Hbmirtutes.

ORR B s, SRS R A BOELSL & sl clprice i

addké tditkpelispesionme h@llﬂiﬁg@ﬂielie@r faBButab%hut%smNH&reﬁle sodium
After. the sodjumchloride i s honogeni zed, 0.360 kg of

C’B?r Isthorenesmized. §-36 %Fé\ﬂlf)i’l(tﬁhﬁ?éﬁ%é]@]|1$1151§>W1héh%>©r9¢énmo the
| f

it 3 P RS S SNy, TS e i

1sjhonragapized) the dwntolgenimirxis ngmme&dsﬁbmamd P oedeMatdirephced

15 m nutes. The

r _mxer .and dition
“’@P &G ¥ aPEFE gr?ﬁsagﬁg% 3{){ 28 %q?]ﬂti‘or”éb ]gnﬂ”imt?%e The pioglitazone

su$ RASE Stfikrd Surd D Mg dhi 1§ orishS &:Qﬁﬁﬂ R e
}'b}eg)g' i tazone HC suspgensn on is app et BQ&@?‘DC‘%Q The

Plegiaﬁ@@eﬂé@bswewrf & ariphiediop ﬂmsmf aweect ¢a@0_=a1ng aiﬂtkfetmm HCl
&ﬁfn%ﬁe 166%1‘39 tﬁ)l&“’cc{rg E'%Eg a AP’(:@@]E]aerL LLIC?B %q,t I@ﬁﬁ%{f%ﬁt?r with the

€ nozz above t'h

ndwld tipi sehd R a}ﬁcoleltbel\lolpg)f clondatic WA SwithSpE &Y 1dvAhE cRdifihs:
gsi‘ﬁ? n Exhaust Tenperature 255C Atom zation Air
Pre

6. 40 pSi 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
Supply Air Flow 200+£100.CFM

Once the pioglitazone coating has been applied to the seal coated 1000 mg
metformin HCI membrane coated tablets, an aesthetic coating of Opadry 11 White is
applied to the pioglitazone coated tablet. The aesthetic coating is prepared by
dispersing 0.235 kg of Opadry 11 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 111 pan
coater with the nozzle tip set 4+2” from the top of the static bed and the following

conditions:
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Pan Speed 4-9 rpns Pattern Air Pressure 10-40 psi

Supply Air Fl ow 200100- CFM Once the pioglitazone
woaeisimgs2kas been applied to the seal coated 1800/USEN06/009082

metformn HCO nenbrane coated tablets, an aesthetic

coating of Opadry Il Wiite is applied to the

pi 0glai e coated tablet. T sthetic coating is

pr epgk%g%gaﬁ;e di spersing 0.235 Egﬁ%@ r@g&& N Wite

(Y- 2BxKaikOTermperdtufd1l kg of al gedalsedSP and mi xing the

di spersion for_ about 1 hour. The Opadry Il Wite

di sp&tYNBAIIEATRERSSEISr ayed ontd ©-4Dipei pi ogl i t azone HA

coat ets using a 24" O a Labcoat |1l pan

coatg?HWﬁ the nozzle tip set4'4'?mfromthe top of the

st at SuopigciaRdw he fol | owi ng gcomdigbicpg: Spray Rate 25

10 rrg/ gﬁgn/ m n Exhaust Tenperature 25C5C At om zati on

Air PRIRAMEPEHYR) psi Pan Spé@d0#sH rpm Supply Air

Fl ow 2001 00 CFM Pattern Air Pressure 10-40 psi The

col or coating dispersion is continuously stirred until

t he dhspgelosiwonating dpasimesd dutinoguslyhetigeRtinAy Ry als8&Sion is
C%lce tggr.ae&lt hettic coati ng suspension is consuned, the
PLHE! OBl COUPE ROFSE coating pan for about 5

mM NuDASe WetaBstBetRAHaER ' i iod i

exhaust tenperature o%g%geﬁsé%gg%%ﬁc{ﬁ% ggll'é%tagé‘g?%d n the
Cefting pan fpreaboxh Ausinutes rwitls a pem npetd afffaband2-Bhemsamdspeethaust

' ' t b - d ,0,,004. k f .
BB N 25 G et PRl ARa B presuey Rirdagmed g and
thegsh speddes mdjistesipiol abolie 8-40mhe 4/a€0.0@Pke1T CARLIBE WdkEhowder

taplets have rolled in the wax for about 5 m nutes the
thal had reen apssed Srpygihie 60 meshpereeris spripkled sntartbe tabldtmdAfier the
tabRis [BRe 36l8dlih ARy at oM ' fipished. polished

tabl et exhi bited taheofé’mﬁmﬁ‘ﬁ%‘ﬂgﬁe@8|%§“§§ﬁl 1$ged on and the
tabletssné tatlied doypnoddditmnahEhmiesdsed i n a USP appar at us

typerd .10Q rpmin a,pH 2.0 HCG -. 0. 3M KO buffer

sol u }i]eo%n]%eﬁepé}&ﬁeggﬁbfeézmblgg &b dgllaping wiogltagone HCI
dissolution profile when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HCI-
0.3M KCl buffer solution:

Time %o Pioglitazone Released
10 min. 42%

20 min 79%

30 min 95%

45 min 102%

The finished polished tablet also contained the following pioglitazone related
compounds when tested by HPLC using a YMC-ODS-AQ, 5pm, lZOA, 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.

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

RS-2 1.5 0.03
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20 mMn 79% 30 mn 95% 45 m n 102% The fi ni shed
pol i shed tablet also contained the follow ng
woizoglitasone rel at ed conmpounds when tested byPERIS2006/009082
using a YMC-O0DS-AQ 5mm 129A, 4.6 x 250 mm colum, a
0.1 M ammoni um acetate buffer: acetonitrile gl aci al
acet@%:aC|d (25:25: 1), nobil e phase, ﬁﬁqb i njection
volune, 0.7 nmL/mn flow rate, 25C colu enperature
and R&34ran wavel engtsh for the UV decte@ugr. Nanme
Relak'v Ret enti on Tlne Amount (% RS-1 0.7 N. D*.
Pi og stgzone 1.0 R?# 1.5 0. OSRS;jS 3.4 g(l?é :?8-4 1.2
.04 *N.D. = none detecte -1 is
»?1;93) Fﬁg’ntéggt[%e 5-et hyl - 2- pyri dyl ) et hoxy] benzyl | - 5- hydr
oxy - R34l ist(ti-p2 bt {2 hediydaepyridghthbsy Jbenzyl]-5-hydroxy-2,4-
ﬁ % %H% LZ (5-ethyl -2-pyridy])ethoxy] benzylidene]-2, 4
thiagq 81 i nedione. RS-3 is

(+1 T LRaL 2t o el b Bty o sitoeymaevld -3, (2 (

5-et hyl -2- pyridyl)et I nedi ohe. RS-4
thlgzohdmedlone

N éo%?sje’t e f CI?E?E‘SD W% Fdfabse ety ALY

il )eti3A P2, 2hialolRtifediond: pyri dyl ) et hoxy] phenyl - pr opi ona
p?imyaﬁgd$lnal ol i shed tabl et was packaged in a 100 cc

HDPERI§04 151(&/- ey b2 warbgmenikior 3] 4- By (SSaRp-2- Py vidy Msksirydatreny -
hﬁaﬁ sier and subjected to accelerated stability
cohditions of 400C and 75%relative humdity for three

(3) RSrd BethyM3te{2-63-ahal2-pyibg)dthaal pieal)-slopbnhabl et
was tested and exhibited the follow ng pioglitazone
HC dissolution profile when tested in a USP apparatus

type 1 at TROGifaPPolithed Riief WasHdci@edMKG 1868 LeIDPE bottle

sol ution:
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. After
storage, the final polished tablet was tested and exhibited the following pioglitazone
HCI dissolution profile when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0
HC]-0.3M KCI buffer solution:

Time % Pioglitazone Released
10 min. 38%

20 min 73%

30 min 92%

45 min 101%

The stored final polished tablet also contained the following pioglitazone
related compounds when tested by HPLC using a YMC-ODS-AQ, 5pm, 1201&, 4.6 x
250 mm column, a 0.1 M ammonjum 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.

Name Relative Retention Time Amount (%)
RS-1 0.7 ' N.D.*
Pioglitazone 1.0
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Time % oglitazone Released | Omn. 38% 20 mn 73% 30

mn 92% 45 mn 101% The stored final polished tablet
wabhew/10tms ai ned the foll ow ng pioglitazone rel RCEAS2006/009082
conmpounds when tested by HPLC using a YMC- ODS- AQ 5mm
129A, 4.6 x 250 mm colum, a 0.1 M ammoni um acet ate
buf f efo acetonitrile:glacial acetic acid (25:25:1)
nobi ?é"ghase, a 40mt- nj ection volume, 0.92 m./mn flow
rat eR2SC colum tenperature and 269 nmyygvel ength for
the UV dectector. Nane Rel ative Retention Tinme Anount

(% RS-4 0.7 N.D.* Pi2oglitazone 1.0RS 20025 0.03 RS-3
3.4 @03 RS-4 1.2 0 RS-5 2.8 0.04 N.D. = none

det ected EXAMPLE 7 Acontrol | ed rel easeO04bl et
*Ndbt=ahorerndgtet@0 ng of metformin HGO and 30 ngy

pi oglitazone was prepared as follows: A First Active
Drag Core A cellul ose acetate coated netform n HCL

tablet is prepared as described in Exanple 5. B.

Second Active Drug An i nmedi ate rel ease anount of
EZiAPLiFaZzone HCL was applied to the 1000 ng netformin

HCl nbr ape, cqated tabl ets prepared above in step A

The i REFONh edeash iablelgentaning Hymeorfpesfarmgn HCl and 30 mg

WB1ifa0618 WasHEk pFBITRY @NEws0at ed tabl et 1201 .0 ny/tabl et
Pfglitaob %%Iry & RlwEs “1. 7006). 9. 00 my/ t abl et

A. First Active Drug Core

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

Example 5.

B. Second Active Drug

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

final tablet had the following composition:

Metformin HCI membrane coated tablet 1201.0 mg/tablet
Seal Coat
Opadry Clear (Y S-1-7006) 9.00 mg/tablet
Pioglitazone Coating '
Pioglitazone HC] 33.06 mg/tablet
Hydroxypropyl Cellulose, NF (HPC-SSL) 9.0 mg/tablet
Lactose Monohydrate, NF 30.0 mg/tablet
(modified spray dried)
Polyethylene Glycol 8000, NF 0.450 mg/tablet
Titanium Dioxide, USP 0.90 mg/tablet

Polishing Coat
Candelilla Wax Powder 0.40 mg/tablet
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Pi oglitazone Coating Pioglitazone HCO 33.06 ng/tabl et
Hydr oxypropyl Cellulose, NF (HPC SSL) 9.0 ng/tabl et
waoaoteness28bnohydrat e, NF 30.0 ny/tabl et (nodifPed/USp0ap09082
dried) Polyethylene Gycol 8000, NF 0.450 ng/tabl et
Ti tani um Di oxi de, USP 0.90 ng/tabl et Poli sh: ng Coat
Candelil |l a, Wax Powder .0.40 ng/tabl et The seal coat was
appl 188 18! &Bpk SESnEPEE) teoanrsoREaishy tlﬁ@91b900fni§1€ 1000 mg
niBefofrafHO] HehbrBrRLaREe tﬁﬁétp‘?%ak@% @ttee\g c?e%%rlged abngt The seal
A descri bed above. The seal
centingeway prgpaiisd Uty d)S}QE‘ISmg abut@idky oCIO&paflry( Q’féaf (quom%) in

fi.ed. wat e r 30 m nutes.
bl P of Sl St d SRt g Bro PREFER ™ asiey ddgonto
apfrokifetdP0Q. 090 kpressf I‘Bé nI‘O()O H&d n‘iefl‘f%lnﬁfn H@fl Q§blyﬁsb&gs %sl%g a 24”
(J Hara Labcoat 111 pan coater with the nozz

04Earaf1r%?ﬁ9%tﬁé1 E@pc%fert"ﬁﬂ? he aorde bpd@t B8 fray tpup (ﬁnﬁe static

ns Rate 20 10 nL/gun/mn
bw?agpgjly enper %E?ié&&&éo (gﬁo‘:’fyom zation Air Pressure
10 4Sp1;a$|RaRan Speed 4-9 rpm Sppply nfil/buizheyy 3001 00 ,

ter Air Pressure 10-40 psi _The pioglitazone
coat g]éa erﬁbﬁi?ﬁuéed to the sed’Gebatled 1000 ny

et f gidhiBati¥d AfFEHR:aRe coated; (gggbgy | The

pi oglitazone coating was prepar ow y di spersing
abouPar0Su®d kg of hydroxypropy9rpel | ul ose, NF

HP about 8.499 kg o ur| fied water. The
I(-IPccggllr%é n@éﬁ ter was ni xed f]émq MO ni nut es, then
0. 34fatlegn afir Prasd@gse nonohydr a;(ja4(\)l\g§3 (rmdl fied spray
dri ed) was added to the HPCSSL/ m xture and

m' xed for about 2 mnutes. After the |actose was m xed

" POPERSHIELE Yo 0oR e Ply BRSNS S 350
HEhenengitrene cbﬁ?éﬂ %ﬂetandr}heapiogﬁ@zéﬁexwmﬁg afgk Plepaddf B?J slow]y
dl%?e%%t%g %@0”\.15 Q)O]téﬁslfgagolwglrroxypgouptyl ?e]]rl?lor;e NFS (Ig{)CnéIi(IL)nln a?)out 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-
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
contained approximately 15% excess material to 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 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, 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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hydr ochl ori de was di spersed into the coating sol ution.
This coating solution contained approxi mately 15%
wexewse7imt eri al to conpensate for material | oBETAIS2I06/G09082
the coating process. The pioglitazone suspensi on was
stirred until the suspension was consuned during the

coat i r The pioglita HC suspensi on was
applfgg1§f9f§§$§ga] coat ed 10@@3' Shet formi n HO

menbiSapglycdaFray t abl et cores ggosgoa@¢” O Hara
Labcoat 111 pan coater with the nozzle tip set 4 2"

abole the top of the static bed, 3 spray guns with the

fol | ew.Bg ng%gil{a§9ﬁ§’t28§%r @%reF%ﬂ' {8 ﬁa%lq(&%s/t %urn\ézgﬁftgned off and

Exhaust ature At'om zat on
theOpatGspped wtnadjSited t dbodit BnmRatdnd 04 g &I CERMNIR Wik fvder

Fl 3 0] CFM On th it
P SHEE Bt P G Ll et i
tH@ﬁbE%M@@@ed@ﬁh@%dﬁ%?Qbé axkﬂﬂ'lﬁ des?’[he e>r<}’1)atﬁ§t Qp 4219944 on

g of Candellia wax powder t been
ﬁ@d@ﬂﬂaV@nanébﬁﬂgcmeédﬂmmdlﬁpnmnkked onto the

t abl Aft ts, h || f
anout "5 st ceteed B R0 eseler Blnriigeonf SRepivagazone
wheb h&tedl iner eSP abp&etuf fpeanaiil hirtial pit @ dMHtyiesy ﬁdi‘lebuffer

finished polished tablet rel eased greater t han 95% of
sqlrotpi Bleg 1inad 2aets wlse gxbibied a hindness gsmtex plprar 3 kis and/péiability

sol uti.on
o989 o LRE T PR s Seldirob i G ne i EL cSp iRy mpLc
utiharm IMGORSHAQ@ Surhab20A.t4.60f 260 @focoRhen,f4 0al M aBinenium
ted for Ploglltazone rel ated conpounds by HPLC

acdagqtﬁée eRAGELoB R @01@‘39?11(1%;&(2542551 xmobide phase.cd . ingection
vOuheM 3THRALY 'ﬂcﬁ@ﬁﬁ@tﬁ e lét){u%{rr ﬁﬁ@%ﬁmré %{6(#26@ hﬁ'xc\kl?\le]ength for

acetic acid (2 5:1) nob I njec
thedl'Videgte@or7 T’h_d ImSIﬂTSfOlf thwe testtaes reﬁ&@cbmlltubte 1 besipwr ature

" asuf b6 T paIBYELd P s Pl 1,54 B SEIPR BBl companine

otd T8 3RORORBEN @ ad¥sRtaasanPAGK AGE GubjBctad 180a&R1eHRRE stability
bottl e contalnlgg one (1) 3g SORB- If desi ccant

coifians & 48rd 284 étfeéaalwedwa@éw écrra”tfwnsiamn moyth 2 months, 3
m%ﬁ?ﬁ lah @SorRs. 4Q§ela§ﬁr %g é%% tﬁh@tﬂoﬁghﬁc@#%g‘f s {egtecrirgﬂtil If]osu.nd to

t een days, and
coiftdip the {adloagpeg piolghtafzomtaie]epeﬂ t@hﬁd;nﬂablheﬁ tevasl besIPed using a

co n the f Ilomn pi oglitazone
Y@?Q@%@rﬁm 3@ Anh X 23 ela%gzoqperzca { i @mmonium 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

the UV dectector.
TABLE 1

Initial 0.5M IM  2M 3M 6M

Name ) () () (%) (%) (%)

RS-1 0.01 001 001 ND. ND. ND.
RS-2 0.02 0.03 0.03 0.02 0.03 0.02
RS-3 0.03 0.04 0.03 0.03 0.04 0.04
RS-4 0.03 0.02 0.03 0.03 0.02 0.02
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YMC- ODS- AQ 5mm 129A, 4.6 x 250 mm colum, a 0.1 M

anmoni um acetate buffer:acetonitrile:glacial acetic
weaehw/10288 25: 1) nobi |l e phase, a 40nL inj ecti onPEOIUSEWE/009082

0.7 mL/mn flow rate, 25C colum tenperature and 269

nm wavel engt h for the UV dectector. TABLE 1 1Initial

0.5 2 0.01 N. D

N D BED RS 5 s Ut 00 02 00P0300%02 RS 3 0. 03
0.04 0.03 0.03 0.04 0.04 RS-4 0.03 0.02 0.03 0.03 0. 02
0. 02RS-5 0.04 0.04 0.04 0.04 0.03 0.04 "M nonths

oeths A controll ed rel ease tabl et containing 1000

ng of metformn HO and 30 ng pioglitazone was

prepared as follows: A First Active Drug Core A
IAMIII58 acetate coated nmetformin HO tablet core was
prepared according to the procedure described in

Exanple 5. B. Second Active Drug An inmedi ate rel ease
amount 436t

net f % r (r:n&i;tlmngl%@gé]éa%@?%g coatuwgé ¢ g@ﬂr{g &plb(%g%nﬁlgd% a\rllgg3 0 mg
piaglitazene Was faparéd aafollbab] et had the fol | owi ng
conposition: Metform n HO nenbrane coated tablet 1201

.0 mg/tablet Seal Coat Qpadry Clear (YS-1 -7006) 9.00
mg/ta;}gteActRlquJqu@ne Coating Pioglitazone HO 33.06
ng/ t abl et Hydroxypropyl Cellulose, NF (HPC-SSL) 9.0

my/ t Abteliplasa eeaiate onpied myetfoame HKIF tblet Gormwasirepared according

(modid g %m%@&?% d85cBdd ; in Example 5.

B. Second Active Drug

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
Opadry Clear (YS-1-7006) 9.00 mg/tablet
Pioglitazone Coating
Pioglitazone HCI : 33.06 mg/tablet
Hydroxypropyl Cellulose, NF (HPC-SSL) 9.0 mg/tablet
Lactose Monohydrate, NF 30.0 mg/tablet
(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
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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Pol yet hyl ene G ycol 8000, NF 0.450 ng/tablet Titanium
Di oxi de, USP 0.90 ny/tablet Col or Coating

wélgaisaryas opyl  Cel [ ul ose, NF (HPC-SSL) 5.5 ny/ pabiuseo06/009082
Pol yet hyl ene G ycol 8000, NF 1.38 ng/tablet Titanium
Di oxi de, USP 0.60 ng/tablet Polishing Coat Candelilla

Powder . 0.40 ny/tabl et The seal coat was applied to

appr Frr%?@bﬁ?atls’%zaméleéfmt H@TQWRT}}Q e dgnoh thiCl1000 mg
nieRIEeH e
R R PG00 OBl BRF AR The seal
cawog was peBarkd byfdiQradng al@we 098V bf OFLARHICIER (FBOLY006) in

30 t Th
B e L St Pt S5 S s ot
alsproRimatd1e Mk@%ﬂ@kf W00 R Hibted A ﬂ]mcﬂﬁl%? cbﬁ% qg{ngpa 24”

24" Q Hara Labcoat pan coat er wt e hozZz
%B@mlzabcwdﬂﬁ mamecctaw W)lfh theenogtlattipcsebé42” Bormphayopgefidie static

I ondi ti ons Spray Rate 20 10
/gu%réug} éﬁﬁa engﬁ%WW&énggUPgs ‘400C 5C At omi zati on
Al r Bpeydute 10-40 psi Pan Speed Ar@L/RMmsHPPlY AT
Fl ow_300l 00 CFM Pattern Air Pressure 10-40 psi The
pi oghtaFshEcEpHalURy t hen was 4T iE6ACt o the seal
coat %%xﬁQQQoﬂTEurﬁE;sﬂ{é“ n HO nggnfgrane coated tablets.
The pioglitazone coating was pr epaPr ed by slowy
di sp@arsBpggdabout 0. 108 kg of Bydpaxypropyl cellul ose
(HPC— bout 8.753 kg of 6)ur|f| ed water. The

HPC- S ! gﬁdrﬁ\gf"’er was mi xed f8POEWOEFMO ni nutes,

afte abr PresPe K9 of lactosg. hydrate, NF
(rmdlp?tlwg%l spray dried) was adg 3@2Pt he HPC- SSL/ wat er

m xture and m xed for about 2 mnutes. After the

| act ed approxi mately 0.006 kg of

pgfygﬁ%ﬁm@%ng&?’ec ‘?a‘IQ%o‘%g’NFW%GP!g %1‘01 ey s i $qatednil 0p9 me

nﬁtfomlddiCILEE’m%ﬁfne wdadablers! e Wad BitazohCoapnk \@Jédprepared by
se m xture and m xed for about 5 m nutes.

S’aﬁf glsserﬁﬁnﬂﬁbégt 8r10%i kg A hudrerypropdoceliklyse I(HBCrSIdz)omeabout
8 I’Uﬂ ke QPb%ﬁééiewéﬁ@xs PSRPESEH. b QatbDEa L300 AL 44 97 minutes,

hi s"coatin
after which 0.358 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 0.006 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
solution contained approximately 10% excess material to 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 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, 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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sol ution contai ned approxi mately 10% excess materi al

to conpensate for material |oss during the coating
wonrowasss28 The pioglitazone suspension was stir PET/USI06/009082

the suspension was consumed during the coating _

process. The pioglitazone HO suspension was applied

to t seal. coated 1000 ng netform n HC nenbrane

coat g%ﬁ?lg 1é§re‘§,61}rgs using a 24%-%®pskhra Labcoat |11 pan

coat SuppiytAir Figy nozzl e tip set306i1;’§)'b ve the top of
the static bed, 3 spray guns, wth the follow ng

conditions: Spray Rate 20 10 ni/gun/ m n Exhaust

T 4 Atom zation Air Pressure 10-40 psi
LTS RE S R bR ol TR Y 39 ESE 1000 m
nSifopinin A nidntbwardddatddQableld] He6Br bh ﬁesﬂieﬁglcbgﬁxégo%s applied to
coat i was applied to the seal coated 1000 . .
hfep lﬁ)gﬁf%?qpel_@ateﬁe%]‘eé nd be satos goating wassprepared byrdispersing about

t [ ) &l N [ t he pi.ogli 0
O?gfgt E%B?%%?TSLT%\?\@?%PP 8g glolh/gth‘xge e&])éc%ilr@gabi}ﬁ? and 0.007
titirgpe rdioide, diiSiitin 0. 8160k of pirifitdCrESE andNmiRin® ke kikspRision for
ol yet hyl ene gl ycol 8000, NF and 0.007 titanium

aﬁ?‘&xﬁ’fﬂﬁmﬁ%ﬁ» The e0lgn GoREzorasp thep fperedents thntioglifizony HCI

i j o’ ' T [ coatl »
oL (hsest 0 e AR ST L i)
frogbihetiep Qifstﬁﬂ gtatic bed, 3GpHargunt alntthatollovipacohagéer W t h

t he zl.e.tip set 42" fromtg tap of the static bed,
3 sp?’géyglﬁarﬁ% and the follow n gt“éﬁd’iﬂt/ﬂlﬂ?&m%r ay Rate
20  EAhadst gempétafar&xhaust Tenpercatsure 40C5C

At om zatjion Alr Pressure 10-40 psi Pan Speed 4-9 rpm

Supp¥yorpizatien 4 F3ewsure00 CFM Pa@-¢8psi Air Pressure 10- 40

Si or coating dispersjQn was continuously
gti rrﬁglgsg%di | the dispersion \Axgsmlg’onsurred during the

coat SngplprocEls.  Once the col 300:00a0FNg Suspensi on was
cons d, .t tablets were dried in the coating pan
f or E%EWASP%GW%S with a pat?-4pedd of about 2-8 rpns
and an exhaust tenperature of 40 5C Once the tablets
were dried, the exhaust air is turned off and

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 is turned 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 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 HCI-0.3M KClI buffer
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,
]20‘2\, 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,
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the pan speed is adjusted to about 3-4 rpns and 0. 004

kg of Candellia wax powder that had been passed
wohowugts2a 60 nesh screen was sprinkl ed onto t RET/US2006/009082

tablets. After the tablets were rolled in the wax for

about 5 mnutes the exhaust air was turned on and the

lets were roll ed an additiopnal 10 ni nutes. The
2%?(12?@}1@8 ‘EBP?@W&%W%%&W rEvEkcaath fgr i@V derigatonoFhetresults
of 18 1ddt REhtiREANS TURED YeRpf.ed i n a USP apparatus type 1

at 100 rpmin a qu 2.0 HC1-0.3M KO buffer solution.
The abefiagepdishehénbl wassmekagedsihed] Masc BIRE bbttiaseedtaining

T ina s, al so exhi bited a hardpess greater
gl 58 %8% qeplesit ?EPV?%f ansl syRiceip(l o | acEFleratash sipbility
astidre fed°€ and Phadk]tiag a0Ridi u
“Using a YN ODS- A, B 12%&%J %?g%ﬁ&gg%eh?nq’ioo u%@’?hs’ 3
mnths pnd frrpenthim Afet Beresh tlie Bnal pobisheditablet wasgested and found to

[ i d . : 25 Il hase, a,40nL i.nj jon .
o e Rt Pioshispand ko Lo SRNEg5 iy FetagdbSibl & hsine o
YMHE-CIBS- AQuns ay e2@hgd.b £ a50the EMusach act o1 - anfi6nium acetate

results of the test are reported in Table 2 bel ow. The
bvf?fﬁgﬁetawrﬂlgwé@l%la@ﬂem: WS Packagemobile apheen e c4MbPEnjection

I o { ) . Nt
R Bl &5 G Lol PR Ll I S vetengih for
thedhdidedtenter. of 40C and 75% rel ative humidity for

fifteen days, 1 nonth, 2 nonths, 3 nonths and 6
nonths. After storage, the final polished tablet was
tested and found to contgiygihe fol l owi ng pioglitazone
rel at ed conmpounds when téested by HPLC using a

YMC- ODS- AQ 5mm 129A, 4.6 x 250 mm colum, a 0.1 M

amoni um acet . bu cpcetonitrile: gl agial acetic
acid (25:25: 1?fn§%?i(§é?\%h§ge, ngOrr%ﬁl nj @@ti on vol une,
0.7 Nuhei n fl o) at@p) 25Cxcol yen teaper@ture and 269
nm éel engt h fﬁé the UV dectector. TABLE2 Initial 0.5
M | M2 Im 3m 6M-Rhned-R5- 1081 0IN@-0IN®-01NR-D. N.D. N. D,
RS 28.202 0. 039,85 0% 5 02 95 03) > 03 15 3 5 03 0. 03 0. 03
0.03 0.04 0.04 RS-4 0.02 0.02 0.03°0.02°0.02 0.01 RS-5
0. 04R8-304 0. 030.03 040.03 040.03 040.EXAMPLE 90.04

RS-4 0.02 0.02 0.03 002 0.02 0.01
RS-5 0.04 0.04 003 0.04 004 0.04
EXAMPLE 9 /

A controlled release tablet containing 1000 mg of metformin HCl and 15 mg

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

Metformin HCI 1000 mg/tablet
Povidone K-90, USP 78.0 mg/tablet
Sodium Lauryl Sulfate, NF 51.69 mg/tablet



10

15

20

25

A controlled rel ease tabl et containing 1000 ng of
metformn HCO and 15 ng pioglitazone is prepared as

woabdeness28 1. First Active Drug A 1000 ng nenbr QE/US2006/009082
coated tablet is prepared as described in Exanple 5
above. The 1000 ng nenbrane coated tablet has the

foll own onposi.tion: Metformn HC 1000
n&a@g?fflggs%él%%m K- 90%@? g/t abl et Sodi um
SEar gOASuNGat e, NF 51. 69 ny/tabl et Magnesi um St ear at e,
NFE 5. 65 ng/tabl et SEAL COATI NG Opadry C ear (YS-I
- Toedy dragy Sri//086) et  VENERANBAQOATI NG Cel | ul ose
%?QA?“\%S NF 15.77 ng/tablet Triacetin, USP
R@W?a e ol yet hyl ene d ycol 400, NF 1.85
myleflabke cdiateaBo8me0 QI 12135177 Mghmriétabl et 1. Second
A(;llj ve,  Drug An i medi ate rel ease anount of .
6’@F‘Ft{nay§%e HO was appIQ—%ngﬁablhTedl_OOO ny rrtho[an n
ﬁmglpg abl e r ed in step : e
Fﬁ%\l aglgg?yﬁdggbt&ﬁ\éﬁf ol I]I)'gvls %&ﬂg@r%tposi tion: Metformn
Te@l weeglibr ane coat ed t abl et2012Qig/tdbld1y/ t abl et Seal Coat
Opadry Clear (YS-1 -7006) 2 1.0 ng/tablet Pioglitazone
Coating Pioglitazone HO 16.53 ng/tat(al gt | Sogloggw) L 850
| ok 1 blet Opadry Cear (YS-1 - .
I%/tggﬁs%ﬁvg?j%ati ng Qpadry |1 Wite (Y-22-771 9) 2
1. 54 Amgmpzddiase rePesise simongt dpadglitazone HCI was applied to the 1000 mg

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

following composition:

Metformin HC] membrane coated tablet 1201.0 mg/tablet
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

Opadry Clear (YS-1-7006) 1.850 mg/tablet
Color Coating

Opadry 1I White (Y-22-7719) 21.54 mg/tablet
Polishing Coat

Candelilla Wax Powder . 0.40 mg/tablet

The seal coat was applied to the 1000 mg metformin HCl 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
cores using a 24” O’Hara Labcoat III 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 25+ 10 mL/gun/min
Exhaust Temperature 25°C+ 5°C
Atomization Air Pressure 10-40 pst
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Candelilla Wax Powder 0.40 ng/tablet The seal coat was
applied to the 1000 ng netformn HCO nenbrane coated
woahlean7528he seal coating was prepared by di SpeCSiUSgN06/009082
0. 249 kg of Opadry Clear in 4.981 kg of al cohol USP

and m xing the dispersion for 15 mnutes. The

di spersi.on was then sprayed onto approximately 14.24

kg o%aflﬁeeeﬂooo ny metform n HEO®WAbl et cores using a

24" at Il pan co the nozzle tip

set ?‘21591??6%?{%&2 top of the S?b@\!lS‘U‘é 3 spray guns

and Phierhalit Baessuge condi ti ons: 18@0a¥i Rate 25 10

nmL/ gun/ m n Exhaust Tenperature 25C 5C Atom zation Air

Pressure 10-40 psi Pan Speed 4-9 rpm Supply Air Fl ow

300l ThE-sediNoRahAS QidpeAidn %?%%frﬁloﬁgy B8 ot @%a!; nsumed

coating dispersion was continuously stirre ed u q
digane hereafinedbrdenss-ng t he coat i ng process. The

pi 0g oat | [ dtot e se oate
000 1 PRERRPAT ho R e it 6 i sl PoL S ggettormin
Hﬂlngmbm@m@ te@akbleg. Wiiﬁ (SR, x
al cohol U%P and 1. :g??fg Sﬁ% Q?{?gggv\g%glﬁl%giﬁg H&gmlxmg
p

of
39Pa vt aleghdr it hgnd! @?zkg wfifi cqo‘e(aﬁeyar(d dewlyi digrersinge0.024 kg

t di
ey e e
Wep demogehieat f@LI spait slicominass. h@negant 1aAdry0ClA2 Kdpetfon was

SOdI um ¢ghl o added to the di spersion and
R, 00 eagh o s, i, kided he icispersion and
h@ﬂbé’éﬂ]ﬂ:@ RSB AEHERT. Al Qﬁ?:h?e F 1% AhGHe g@% ﬁln]%OEI%IZGd

was sl owy dispersed into e So m X an
OIQé?ni@eﬂf ]ZleélﬂfamneaﬁéﬂltWaBOSInw]yuﬂE]sersdmma) theesolvent mix and then
B SR M T TRRLENUC SR A I
haht’)gdiihz)ée Kva’él%incmweﬂibnf] Bie ﬁl'kn@gjdés‘éél%ﬂélreplalizemvﬂﬂlt £Sair hib&r and
pi oglitazone susgen5|on was stirred until
n’é’ﬁ?é‘pf@h%’i‘ affitenal domnwies dbe pwghtan@ecwamqnwgn mra@@‘essd until the
b r
Su-eggcrg]sdsho@rrgaét %%ls\gﬁécyaou c &g%g{ ;?r gfs ﬁgrl at[mg 03181/8% Fogined
a}tm@ﬂm@tﬁﬂy B emcessessterlé]hte doipghdateaion Meatdrial lc%lsl&?dpﬂﬂg tfeNcoating

was applied to th coated 1000 HC
R %8%‘&@”?2’6&2?“5@81’%%“ NG ﬁaplydzt@nﬁesmrcaated 1000 mg

meEBGAAtHE] heRMRarkO@8d Wbldh cbhe @%ZA 84 iPHEAL Léb 6at 111 pan
above the top of the static bed, 3 spray guns nd
coater with the nozzle tip set 4 £2” above the top of the static bed, 3 spray guns and

the following conditions:

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

Supply Air Flow 300£150 CFM

Once the pioglitazone coating was applied to the seal coated 1000 mg
metformin HCI membrane coated tablets, a color or aesthetic coating of Opadry 11
White was applied to the pioglitazone coated tablet. The aesthetic coating was

prepared by dispersing 0.255 kg of Opadry 11 White (Y-22-7719) in 5.109 kg of
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the follow ng conditions: Spray Rate 25 10 nl/gun/m n

Exhaust Tenperature 255C Atom zation Air Pressure
waQeskQops Pan Speed 4-9 rpns Pattern Air PresBaras2006/009082

10-40 psi Supply Air Flow 3001 50 CFM Once the

pi oglitazone coating was applied to the seal coated

ogo met form n HCG nenbrane coated tablets, a color
a’<19P %}eg%ﬁe?l? miyaei e YFreeperdyr phoupnd theuinakhea Piphdredllt White

' ' R pan ) I.c. coatj.ng,
o perloghl bazane OR oL A oL OB ARSI G O LB o
Leleaap 117 108 )conter Siith0Be logzzié alpeehét2 USbinahe t6p ¥f 1he st bed, 3
di spersion far. ahout 1 hour. The Opadry Il Wite
S PgﬁgP%‘?‘rﬁﬂh Jlappagelitmso the pioglitazone HA

coat ggrdyapliet s using a 24" O haua ¢ap L1 pan
coat e?rvvith the nozzle tip set 42"d1?r@?rl1t 1e top of the

st at iEshgesti Te®pegtay guns and 2RCEBL owi ng condi ti ons:
Spr ay, .25 ,.10 nml/gun/mn haust Tenperature 25C5C
AtomAf(éRrglszgﬂo%A?r F%%‘Eegre 10- 4 'p@ipsban Speed 4-9 rpm

SupplPyn Bpeed=l ow 3001 50 CFM Patg gy Air Pressure 10-40

psi The col or coating dispersion 'was continuously
sti r SEEPYAYT Flavhe di spersi on wB&:id0sMed during t he

coat ipggergrﬁggnge?%urgme t he aestlg_%itoié)gi coati ng suspension

was consuned, e tablets was in the coating pan
for about 5 mnutes with a pan speed of abouL 2-8b|rprrs
and exhaust  tenperature of 25 5C Once the tablets
wer e ‘dFiCeT COMEERPREIUPN RRP Comup YR sldrrest wntd the disperpian was

Seafd Heuhe ghout 3-4 rpns and 0.004 kg of
CCangdeél }@iﬁgn%ax po efrn%tchat had been passed through a 60

mes h (oer denacadistis pedtingl saspeprivn as@ohainhedl the tAblewrwashitied in
T2RLTE AR R BRES S BB pRRP Al PO S5et s
etiisarmadtitire @Tals 4G°01 Ni®@Sthe Tdet§ WikSBEH AR eSNRE: air was'
tutrr?gdl %tff ;r?(.!l et}?es %gn asgegdv ?Vra?gaedjl?s]:edgtso%aggutt?ii r%lmosglarllc{ %.Zo%gekg 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
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 KCI 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
using a YMC-ODS-AQ, 5um, IZOA, 4.6 x 250 mm column, a 0.1 M ammonium
acetate buffer:acetonitrile:glacial acetic acid (25:2Sf 1) 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 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 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, Spm, 1201&, 4.6 x 250 mm

column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial acetic acid (25:25:1)
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when tested in a USP apparatus type 1 at 100 rpmin a
pH 2.0 HC1-0.3M KO buffer solution The final tablets

walew/1ex28bi t ed a hardness greater than 35 kp aa@/us2006/009082

friability of 0.00% The final tablet was tested for
pi oglitazone rel ated conpounds by HPLC using a

YMC- CDS- AQ, 12 |
I%‘%i‘}np ?‘ﬁea?@e? Q’[He Uegfl%]? Vé’i‘érf‘% Bgr &l o gtg]"‘élra% et?’ @ column
t%&ﬁj;;&atﬁa?e’sélﬁlsz@)mm%]@n #518he @\A@E‘tec’to?] ection vol une,

m./mn flow rate, 25C colum tenperature and 269
nm wavel ength for the UV dectector. The results of the
test are reported in Tablisg ££ow The final polished
tabl et was packaged in a HDPE bottl e cont ai ni ng
one (1) 2g SORB-I1T(r) desiccant canister and subjected
to accelerated stability conditions of 40C and 75%
relative humidity for one nonth. Aflpitel storademomthe

t est y u3| ng)"a - - q N X
eRuBkb HPLC YI\/C CDS AQ Nihm 129A 1;1 6
250 gnéol um, M anmmoni um acet at e

buf f Ha208Ri t r| I e ng aci al acetic acid
(25: 383.32) nobi | e phasles a 40nL injegdpn vol ugﬁ?
m./mn flow rate, 250C colum tenperature an 69 nm
wavellkength for the UV dectector. TARIE3 | nititds 1
nont nme Rel ative tention Tine unt (9
Hﬁ’%\? RS-1 0.7 NO ND Pioglitazdh® 1.0 RSO, 5
O 02882 RS-3 3.4 .93 0.05 RS-4 @ 0.03 0.00%4 RS-5
2.8 0.05 0.04 EXAMPLE 10 A controll ed rel ease tabl et
cont ai ning 1000 ng of metformn HO and 15 ny
pi oglitazone was prepared as follows: A First Active
Drug Core A cellul ose acetate coated netform n HCL
HXbAMRLE 30prepared as described in Exanple 5. B.
Second Active Drug

A controlled release tablet containing 1000 mg of metformin HCI and 15 mg

pioglitazone was prepared as follows:

A. First Active Drug Core

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

Example 5.

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
Seal Coat
Opadry Clear (YS-1-7006) 9.00 mg/tablet

Pioglitazone Coating
Pioglitazone HCI 16.53 mg/tablet
Hydroxypropyl Cellulose, NF (HPC-SSL) 4.5 mg/tablet

40
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An i nmedi at e rel ease anount of pioglitazone HCL was

applied to the 1000 ng netformn HCO nenbrane coated
woahleanss2pr epar ed above in step A The final tabreis2008809082

the follow ng conposition: Metformn HCO nenbrane

coated tablet 1201 .0 ng/tablet Seal Coat Opadry C ear

YS- 1-7006); 9. /1 abl Pi oglitazon at |
(Pi ogli tazgﬁétoﬁﬂggf%%ﬁdﬁ%abl et Hydr oxjsgod’ﬂ%gi’?et
Cel | ul ose(mbﬁﬁ@mgﬁhﬁaﬁ}dﬁ. 5 ng/tabl et Lact ose

Monohydrate, NF 15.0 &/tabl et (modified spray dried)
Pol yet hyl €alyetiyasIClzod BO0ONND. 225 ny/ t AR2EmFiabdeti um

Di oxi de, WSP . / | et Col or Coati
Hydr oxypr 2*3‘5?19&4%?%@?% (HPC- SSL) 5.09%8&%/&91%;
Pol y€ohy|Gadngd ycol 8000, NF 1.375 ng/tablet Titanium

D oxi de, USP 0. 60 [tablet Polishing Coat Candelilla
VA Pomdeﬁy@.r%dpf?é’;? GeildpseThE @B)Q‘S‘Sght Swalgg4phitt ed to

appr oxi Mapgly¥inlfrs 1000 g ngtyer
menbr ane ggj t&%nagflg%lgpg%md in stepﬂ?géjg%%bggd
above. Théitgwam RuatdentySRas prepared by OcﬁOspgAteﬂjkl)é’tg
abou .108 kg of Opadry C ear (YS-1-7006) in about
1. 34%0Eﬁ‘1‘2ﬂ‘cﬁﬁri fied water for 30 minutes. The

di sper si ogap@siitahenk pp\;vg%_ed ont o appr OXiom@trﬁéNab]é't- 36
kg of the 1000 ng netformn HC tablet cores using a

24" O Hara Labcoat 111 pan coater with the nozzle tip

set " fromthe top of ,the stat.ic ed],[ ray .gu

and :]L ﬁee FoI 483 NG c%ﬁgﬁl it8n§}?pr§’|8@£}t/elfﬁa 4e3362%% fg_tﬂe n]SO_OO mg
nigtfoghin/ HCNmExbans codiedpl atpiéRrdlie step@ AtRMbEEbAR. Alte seal

Pressure 10-40 psj Pan Speed 4-9 rpm Supdol y Air Flow _
cefie Yy Repgred by dispersing about 0.108 kg of Opadry ‘Clear (YS-1-7006) in
about 1.345 kg of purified water for 30 minutes. The dispersion was then sprayed onto
approximately 14.36 kg of the 1000 mg metformin HCI tablet cores using a 24”
O’Hara Labcoat 11l 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 pst

Pan Speed 4-9 rpm

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

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
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

41



10

15

20

25

30

Pattern Air Pressure 10-40 psi The pioglitazone

coating was applied to the seal coated 1000 ny
wortdeanmize HCl nmenbrane coated tablets. The PCT/US2006/009082

pi oglitazone coating was prepared by slowy dispersing

about 0.059 kg of hydroxypropyl cellulose (HPC-SLL) in

ut, 6.,034 kaq,.of rified water. The. HPC-SSL and )
b gli%gflglo\r/\]/g% W %(g]dsﬁeﬁlgga%%ttg‘io‘?oﬁfﬂ%tsg TiHen D14 gpafgg gplution
cbiained @pprRpRtelyatoe, ehfesd Mttrfal fAccHRFRYatd %rﬁg%tgfﬁﬁzgsbsuc%uring

added to the HPCSSL/ water mxture and m xe
the ¢raHng pEoCcest tlde ripgdithzone suwenmsn wiax sigtréduntil the suspension was

[ I kg of | yet hyl ene col 8000 NF
ARG BS ke o R0 6L AL R SLr ) K50l 8000, N e
td the sealt @atedHROO S5t meNbramd CRet@BRnBicshidd b dofs XStlg a 247

f,g{r8 a]EJ ut 5 mnutes. After about 5 minutes of mxing
Oabigt L aycoatdllgpn sioaisr withAbe 8pazdy die At dr 2 eabasie thei tep ef thedtatic
b0 kLo rRAY IR | i s..coating solution

cont Z-Px)i Jr}ggd appr o%esrrfgi]gfv%/n%%%aefg%ss material to
conpépsatRaté or material |oss @0xihmivheveaati ng

process. The pioglitazone suspension was stirred until

t he Eﬁigﬁ‘?ﬁif’”&ﬁ?r\ﬂﬁgéconsumd d&pﬁlé:th_e coating

Pr 0C@$6mizAlen Ril0gkiazone HA IBURARNS 0N was appl i ed

to the seal coated 1000 ng netformn HC nenbrane

coat 8an bagddet cores using a 249 Pndara Labcoat |11 pan
coat with the nozzle tip set .4 2".above the top of

t he g%té méglﬁférc?,ssﬁespr ay guns, Wit%Pst he fol I owi ng
condStpsinssir By Rate 2010 nhgurgondimExhaust
Tenperature 405C Atom zation Air Pressure 10-40 psi

Pan Speed 4-9 rpns Pattern Air Pressure 10-40 psi
SuppbycAihe Fliowy; | ; - i.aglitazone

cont et \be i, ERE L ED BRI B BBHHTESRE 1000 me
metfbinpnnii 6] fEmbnerebroattd tablatsed coibloe bssthaicadhBiig Ghs applied to

aest heti c coati,ng was ljed to the pioglitazone
Rl BRted TR of BY CRGAEPHIPERES Bregpar de Bypersing about

0066 ReroFIHIC-8380UD.006 R8 & i1 RN iR 1007 titani
pol gth | ene S?gf IQgOO , %flt:}anrg %&?%Qﬁ%?ﬁdm@'om titanium

co
digiisiei HeP iodp8 %}i@.@%rﬂﬁgdo’f'atguaridfmédngf\meecﬂismsiomfmi atgut 30
; insper si r 0, m nut,es.. The col coatin
B A L B e T A R SRR
ugisg ag4a02lara@dbaca Illahaneattet With Bl ndZORUBS seMiLd’ 68 the top of
hnozz.l % érlr£ set 42" fromthe top of the static bed, 3
thg 1S PEdrsSPARGR RSN dhg WO RPEwREItonsns:

Spray Rate 20 £ 10 mL/gun/min
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

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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Spray Rate 20 10 nl/gun/m n Exhaust Tenperature 40C5C

Atom zation Air Pressure 10-40 psi Pan Speed 4-9 rpm
wauppliy728r Fl ow 3001 00 CFM Pattern Air PressBC®US2004/009082

psi The col or coating di spersion was continuously

stirred until the dlsper3|on was consumed during the

o] I ocess coL r _coatin pensi,o S
o1 Tt A0 B RemaTar T o i L OTD e o e wan
pdvader @A UR] DedH pus&@lsthmdgh aaéona&h%@@eﬂ wab spiedtd éntd tweot%lets

and an exhaust tenperature of 40 5C. Once the tablets

Affertae tatles wergvellest Fnths twai for ooyt & mpinelgs tfefexhelist his waaturned
it r nd 0. 005 kg of
orp B P e Rl b Ao 0B 0 %, P ough & 60
mes hTlse Ifm&thed\lq@]lslmdl nklcedelomed gtrdfwert thb:h @"5% of\fthe fpldgﬂh@lzone

abl et olled in the wax ab
whErETeR U SPRAA RE PG G0 e io 2029 HEFD o putter
soﬁlﬁfonanl“}ﬁ:dﬂiatl kWA a1l0 e Fi DY dse?'ha a_lgla%s Ffegkyﬂﬁg Al a6l iability
et released greater t e pioglirtazone
Oﬁ/\ﬁh@% t éb¢ duhal tablet WBR ta:ppdatﬁm msglitwme Ielatedldmﬁhpopnds by &IPLC

2. - d fs The fi bl et
&5 DDA S ol 4 Sl g, i Db o
acEfaltﬁamﬂférta\ée’t@ﬁm@le%%ma-ll_ h@eifd ftad (25%' ﬁtmmfe $128¢, 84 (1.9  injection

pi oglitazone rel ated conpounds by HPLC using ‘a
vohwpe.Ahs ralgmis e 1rikg A5G celumn2sopermiueninth?ed smovayength for
c f ni t acet i c
th@"E‘KPEJ? gt(%éeltf% rgs@tg oﬁ"tahr tgsggl}e 1€PQ dlg’I%{)gecé{geén vol u

0. 7 Tid fihal ﬁdl@hﬁ:d adbst ﬂ&s@&méyﬂnntaemmé@m @mﬂ]e?&ﬂtammg
nm wavel en the UV dectector. The results of the

okl ¢ eS@gBoIthﬁ%gdeﬁﬁcarabsc@lsaerb@}dowmfr%d ftp nagcelssteds giakility
cdn@licpt oY‘@@%%Qﬁd‘@/%?e]bpv@nﬁﬁglt ‘For']‘@?egn QQ%SI h & GERIABLAY and

one (1) desi ccant caniste su’bj ecte
3 montsc edftgrat @dzss ttlwoﬁhaltpphdmddabletomass tesﬁtedleﬁ)@fcamd t7 56Mtain the

el ative humdity for
rol e MG HEr 2P G abE ity TR B yLspDs-
AQas5h@st epoands§oundsoo rﬁx@ntc@hﬁnﬂ he fool | @M A@monium  acetate
pi.oglitazone rel ated conpounds when t est ed by HPLC

b‘lﬁ%@r AectanivNeelaoghcecegamacid 2@A:254) mebie ophnse.c 81 dPml, iajection
ke N PTG TEAE 5 CUL L REELAR Bl 26 0hA g o
the®ddesteddor7 nl/min flow rate, 25C col unn tenperature

and 269 nm wavel ength for ‘

TABLE 4

Initial 0.5M IM  2M 3M

Name n) (B (%) (%) (%)
RS-1 ND. 001 ND. ND. ND.
RS-2 0.02 0.03 003 003 0.02
RS-3 0.03 0.04 004 004 0.03
RS-4 0.03 0.02 002 002 0.02

RS-5 003 0.04 005 0.04 0.04
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the UV dectector. TABLE 4 Initial 0.5 MIM2 M 3M Nane
RS-1 ND. 0.01 ND. NND. ND. RS-2 0.02 0.03 0.03 0.03
wO0208/1R%28 0.03 0.04 0.04 0.04 0.03 RS-4 0.03 €COaSL06209082
0.02 0.02 RS-5 0.03 0.04 0.05 0.04 0.04EXAMPLE | | A
controlled rel ease tabl et containing 500 ng of
Egg&&g&ngAHd and 15 ng pioglitazone was prepared as
. First Active Drug Core | . Metformn
G an [ r
00 B S e e M R et e L B8 me
poelitarpeciwhyprppasd agfollowshr ough a coni | equi pped Mﬁth a
nunber 813 screen and no spacer at 840-850 rpm and
collecting it in a clean, polyethylene-I|ined
Acont @Bekctivilaonb e 86 kg of povi done, K- 30 was
di ssolved 1 n_about 206.34 kg of purified water. The
Ldel urdtormist Geanklen HO wA% aorwesidigded to a top-spray
d granul ator t Brand GPCG 60) and
granu#éﬁedgﬁy sprayi ng tﬁ%F%?%dlng sol ution of
pPyvidaek #00URAt er under 1.p4%f ol | owi ng condi ti ons:
product tenperature of about 38-43C, inlet air
tenperature of 60-95C, atomnization air pressure of

7 AR A S B Db

camil36quippedt esth 90Qmgdeni 813( 868er0 16d giovispicef a gam-m rpm and

CRUFRIPES! i aoae SO B R S b Abeob T Bk ot pgyidone, K-

30REasT BIBIVRASE atfut ©DE.38 K@Y putified wafdr €Thd &@uﬂﬁb&ﬂﬂn@ﬁ‘omm HCl1
sol ution has been sprayed, ‘the granules were dried in

viaeher addsid Ao topdprant fluidizke bb@gsarmht@r(ﬁlﬁg B(rm@ﬁl’@é?s@) and
n 2% ce t ranul re dried are
oS00t B, s e PPoBeRbE W Fo e sl cer e

fell@iing esmlﬁbmsel prédiic@ eempdiatuge #@E&usp&@e?c,ahleaaﬁ pasperafure of
1086- 1088 r pns.

- 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
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 stainless steél screen and a #075 spacer at a speed of 1086-1088 rpms.
The above process was repeated a second time to produce a total of about 300 kg of

metformin granules.

1. Metformin Blend (% composition)
Metformin HCI Granules 94.95%
Sodium Lauryl Sulfate, 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. ft. slant cone blender along with about 14.38 kg of sodium lauryl sulfate,
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The above process was repeated a second tinme to

produce a total of about 300 kg of netform n granul es.
woORoosNBt280r mi n Bl end (% conposi tion) Metform nPECIUS2006/009082

Granul es 94. 95% Sodi um Lauryl Sul fate, NF 4.55%

Magnesi um St earate, NF 0.50% The about 300 kg of

netformn %ranul es prepargﬂ)&above in step 1 were added

Nf'gng bhendgd, forpgbousy 4 Aime, théé#gaﬂf@@nwm sgseaie, NE was
th?eé &3’%§se‘89‘[h§’5 09'4%%%%%%%1&5'5&%‘1 %}gé\": %da@deﬂnt%eﬁ)efﬁﬁm cone

ut es. About nagnesi um st ear at
bikkdesmsd bleadepfos spdddilipmal diveanidltesresh st ai nl ess st eel
Si evi ag@ éldded to tgeg S| ant .cone bl ender and.bl ended
For ARe BAT P8 AAPPRESYRE TRiOPtES MR HECHH P fRadSing & Totary press

fRETRS B Pl d el '&u%nﬁ@%ﬁﬂar&@foﬁsfok’c%' &gléﬂkp and main
rotary press fitted with /32" round conpound

up,
C@mmmp fares pHAd fkpr cBheofesulting patdeid hasia m@ehqobeéwsfrroﬁﬂ -613 g

f. 34 | bl
il Bt Meter e Rt Bal & Flde 1B Bl ) and o
frmﬁlﬂzw&sbﬂhmeeqdaho?@sm (target of 20 kp) and a

friability of less than or equal to 0.8% I11.
I\/letform n Seal Coated Tabl ets (% conposition)

e S 3 EBRATANERD =t BaBBRRETY e

MetfamédHCAbIneb@epTeldatsed i n st e@02Y% above were seal

coat a ' solution o pout 2.388 kg of
Qgiﬁgegybd&é%(w(%s%Q&ooe) and 2£i’§§‘o 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)
S pr apgumémaielyab 4o skant teanc@udd wbletrcpreparéd onstethd abewk were

diti t ;
Ser A TG REGRY Tt BT Ll om0k pet RTURBII (YS-1-7006)
aﬂ@Q@ZOQ(gQEMuﬁﬁeaWd?@{ (ﬁlt&&%@bgfsl’lﬂxsﬂng 6@2Prbitgun/ Thépan coater
Pan ggeed rpm |V _Menbrane (% conposition)
ARG @é—gﬁra dkeer Hapythithregg3spy guns at a distance of 8-11

VOB tf
inches from the bed. The coating conditions were:
Exhaust Temperature: 40-47°C
Atomization Pressure 50+10 psi
Air Volume 1000+200 CFM
Spray Rate 180+60 g/min (60+20ml/gun/min)
Pan Speed 4-8 rpm.

IV Membrane (% composition)
Metformin Seal Coated Tablets 95.521%
Cellulose Acetate (398-10)? 3.807%
Triacetin 0.145%
PEG 400 0.289%

Z acetyl content 39.3-40.3%

(a) Membrane Coating Process
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Cel l ul ose Acetate (398-10)2 3.807% Tri acetin 0.145%

PEG 400 0. 289% acetyl content 39.3-40.3% (a) Menbrane
wQaeieigs2Pr ocessApproxi mately 5 1. 06 kg of acePOmaISE®6/009082

added to a stainless steel tank foll owed by about

2.281 kg of cellul ose acetate and m xed foghabout 20

m nut € es ntl | ut. on becones, cl ear ce

sol ut 1R |n§mce % gf Og% G 26e 9%’915155‘5%‘% mp%F‘?’é‘éWlsTé’ﬁ]etank followed

byl shoat 2@3@ ks o8 ARl ot atdife SAH Uhixed f@f‘%(gﬂtxﬁﬁgﬁﬁ’ﬁtes until the

about 5 mnutes followed by the addition of a

splutign beeprpgs %lﬁarac@msmthem@tm igtclean abeutrl. 2@ kg @ff paiyethylene

of .the s
59 LOPREHRATH L Sl rtd oniefor Siades Ptuts elsersdely the
afGtiat tof aboandl 185 kigdofzedcdind ThALEItWA G mMMES tR M anl Mﬁ(gnal 5
size 18" by 45 mm high) with a nozzle of size 1.5

nél‘ﬂ%%eal coated netformin HO tablets areis fluidi zed

and WT)%UPBQ@‘?'% Blefﬂéegeng fed ﬁleﬁghﬁ%tﬁél Tt%]e% af'lei lﬁé&g) into a
The cell ul ose acetate solution I's spray ed

GHQﬁ-@Dz(@blat@ dadndcDatiezdd ed toaten mth—l@lfufeabﬁrstaﬁ (leé h8’aBy 45 mm

t 2.0-3.Q bars, .air vol une

hlag?l at | onagégs Sur ;;gg?gge rsgatlé:oatred m@icggm@ Hffhtablets areis
ﬂuniiiéd dMle gbd 81 tBmPérafre 16 (djREEE Yo %b&r@zl'i%°ebt@ﬁé‘8&ilulose

Once the desired anount of nenbrane coating has
aghie iselytiomés spsatrdaendo thrafleidizedivtad tcaatad enetiiorrath HE1 tdbéets with

o L RS AEO0I00 G0 L b0l 25 o

spram mme&f 4Ub£1(1703§uxh1hl1ﬂﬁ11 AEREIEREi® @ﬂBemt(?abée@tﬁs%)" & obtained.
| as dplrll ed to create an orifice int eaproxurate
[~

Openihedesifedappuniof ancarbrampecogting hasrkece opplisd thabieatbrgiie, wated
ta%le@i Iafd @ﬁ'&) i B fﬂﬁd]%gc?rb@g%lgcba(géa&%r &ﬁ%@O@o@gﬁﬁ about 10

orifice. The top m croneter
mwesivlowed by 467 5n@ 1200100 EFplifesebuntdt himsfiest he | aser

i 7 d I del f 290 150. Second Active .
b ug B R e e EBrar sBle it e pien BlEY (B aHs A ice in

theap ﬁnmnhmed iiter dfechOflle B (1E8hERDAh cbdtd HBIED fices) with
coa?ed tabl fets tgr e|cc)ar eg in step A S:I'he final h?:r%?n ces) wi

ath gYerpgie BN BWing-Scorpost piibes.  Niefiop mhierdaGitemisnbaan@ mm,
b&RAE Sl s %.%Si?nﬂ]g,/ t‘hé‘%hf%% width of the laser is 170470 and pulse

delay of 290 +150.

B. - Second Active Drug

An immediate release amount of pioglitazone HCL was applied to the 500 mg
metformin HCI membrane coated tablets prepared in step A. The final tablet had the

following composition:

Metformin HCI membrane coated tablet 618.9 mg/tablet
Seal Coat
Opadry Clear (YS-1-7006) 11.5 mg/tablet
Pioglitazone Coating
Pioglitazone HCI 16.53 mg/tablet
Sodium Chloride 2.5 mg/tablet
Opadry Clear (YS-1-7006) ' 1.850 mg/tablet
Color Coating
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Seal Coat Opadry Cear (YS-1 -7006) 11.5 ng/tablet

Pi oglitazone Coating Pioglitazone HC 16.53 ng/tabl et
waadicto72h| ori de 2.5 ny/tablet Opadry C ear (YBET/US2006/009082

1-7006) 1.850 ng/tablet Color CoatingQpadry Il Wiite

(Y-22-77 19) 10.77 ng/tablet Polishing Coat Candelilla

Wax Powder~ 0.,2 ta seal coat applied to
t he 500 n(? fy?%%]%e &C?E@ﬂ@r ane coat edwﬁﬁ? a.bllefhe
seal redsiihpi@owas prepared by di spersing 0.243 kg of
Opadry Cear in 3.473 kg of al cohol USP and mi xing the
di sper si o apgelilesWak Raweer The di sper si 6r20wag/tatiiesn
sprayed onto approximately 13.08 kg of the 1000 ng
metformn HC tablet cores using a 24" O Hara Labcoat

11 [The seelatek vsistdpplib® t@rzb® tigPmsémAR "HET géibihe coated
t o{, the static bed, 3 sdoray,gun_s and the follown )
’[%Pg%di hopeal capling, was meepased by dispeiging 293 EgrefuQpadry Clear in

' L i re Pr 10¢ 40Q. .

e A P PO o ) ST B e Hispersion
vRatther sprayied oRtegmuoenb@ivi03 08 kg THehes 810 mgahétfigmin HCI tablet
di sper si af,, coptinuoysly stirred until it was
CEBRITHES Hurd H5E heb0Bal] R Gretse adb thyezals By priiz) fiom the
t6198f theStaliDBAY b 8Ad iR hGving@bndiggied 500 ngy

%tfor mon W’W%e%rrﬁfég}r?e coated tab etg. The

pi oglSiptayAtmie coating was prepabed bpLiguximig 5. 652 kg

of alcohol ~USP_and 1.595 kg of,.puridf,j.ed water an

sl ow|E§‘?’ ‘.‘%E&’F’B?ﬁg”%. 045 kg of zéqo(gér{/bd ear into the

sol venbmita¥bn nér Prexee t he Opadoyo@sear was di sper sed,

it was honogeni zed for about 10 minutes. Once the

Opadryn Pt di spersion was hdribg¥hi zed, 0.061 kg of
sodi lgqgmglgplfg;?gﬁv was added to big.osPEaysi on and
eni ze

honog or about 2 mnutes. After the sodium
chl oetdemilsir Pressure 10-40 psi

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

- The pioglitazone coating then was applied to the seal coated 500 mg
metformin HCI membrane coated tablets. The pioglitazone 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
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 HCI 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
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 HCl membrane coated tablet cores using

47



10

15

20

25

honogeni zed, 0.402 kg of pioglitazone HCO was slowy

di spersed into the solvent m x and then honogeni zed
woéanocabras 10 mi nutes. Once the pioglitazone HECTW&E2006/009082
honogeni zed, the honobgeni zer was renoved fromthe

m xi ng vessel and replaced with an air m xer and m xed

f O Lt ] 5 mnutes., The.ploglitazone
TR LAH b RN Fne REPLR T2 Tove e top of the
stoieededthduspraggidsand aatfoNewp@esdsonsThi S coat i ng

sol ut | o%n}gont ai ned approxi mat e 15% excess materi al

I
to coWp®nidte for material |o§§¥b®muﬂ3m(mi@ coating
proc i Ltazone HC nsi on was applied
to t%égg%?%?gg]?gjéé 500 ng net fzggﬁtﬁ HC nenbrane
coat eslomadstien A¢goPressutesi nga 24'10@0Haf a Labcoat |11 pan
coatg; vtbm'th the nozzle tip set 4 2" above the top of
the SPAEPEhed with 3 spray gén%rpa?m the foll ow ng
condifattemSAir BRisae Rat e 2510 mibgmgfsm n Exhaust
Tenperature 255C Atom zation Air Pressure 10-40 psi
Pan Speply Argloypns Pattern Al 20GE9SLiRM - 10- 40 psi
Supply Air Flow 200l 00 CFM Once the pioglitazone
coating was applied to the seal coated 500 ny
met f @k nthelChiogktabsRneof Rt Wilst%hi@& Sto theCOA" cied 500 mg

o

aest het|c coating of adry | ite was applied t
MBI i

Gl ragrphianc seatec tablgs, et colqher agsttetietdostinpaf iQpgdry 11

' S Q, kg _of adry I.I Whj.te

YR, B ERC 2 48 SR 2oeR e TR helhrplies was
peipspedr sy disptoinga®d28 kg ¢foOpadryhie Whd(Y-22L70) tig 3.253 kg of
Eci ersi,on was than sprayed onto the pioglitazone

4 85‘{’3%@%#’ a"fﬂdef’EXlB%itH@ Cgspfzﬁlorbf%@b&uwbgew The) Opadry II White
dipaisRn Whd tha | ita%dn Ofsidd'8 247
SPRRD LI rO0 s AEn el T TPARE Al 2
OSHperyLaksoe IHspani@aiet Mginthainezax hiaust 498 nfenabete 2566 Gtatic

] ' b I P ure 10-40 psi Pan Speed 4-9 rpm
b%?j%ﬁ@%@%@%%fﬁﬁﬁ’ﬁ%%fwwtern Air Pressure 10-40
psi Fhmydultor coating di sperspon 10asLeaRhtipuously

stir %iﬁlau‘é{' éllapérgtgredi spersi on g_\SIa°SC:t5°C
Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpm
Supply Air Flow 200100 CFM
Pattern Air Pressure 10-40 psi

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 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 rolled in the wax for about 5 minutes the exhaust air

was turned on and the tablets were rolled for an additional 10 minutes.
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consuned during the coating process. Once the

aesthetic coating suspension was consuned, the tablets
woenws/1d7i2eéd i n the coating pan for about 5 m nBCEASHOE/09082

a pan speed of about 2-8 rpns and an exhaust

tenperature of 25 50C. Once the tablets were dried,

;gjeus 3#1 15(}132633) E}FV\Q% %%g%geag%gr%&gb 3R9J% % /gsjgﬁglgq ]\g\f%ghtazone
WIRY 1@RIE 2 UBBtapE@I@td@eﬂﬁ PasERKphNi0AEH 20 SRITEIN KCI buffer

screen was sprinkled onto the tabl ets. After
splagpet Ehe pal éeaﬂq:tﬁ alspexhibited @harén@aatgr@tenthm Iaiskp hnd a friability

ust AR tabl t,s,were rolled
SFASE" Bk UERLI S8 AR A b KBrPehll
uBmQIeB’M@KElaSeﬁCQ,gﬁmt e20A h@.B ﬂﬁS@%Oéolﬁlﬁﬁ a0l1M ammomum
zone \z\,h n tested.in a USP apparatus type 1 at

BHET-AECEPHA [Selocipleetc sy k&S 2501 mobile hasei ©A0Fhanjection

t I
vwﬁép B BB S T
theeldV el cfeotor. pTogyteistloafrike teal ot mqboﬂeﬂmn’ﬂaﬁksS byloHPLC
usi n col um,

rﬁ‘}HNEPfCiES‘&Q 3?@?%% %Pg%?]c’é‘t ¥ 95 (<F 1HBE Refttlg tontaining
oﬂ@ G(l]) q gaGURH ?ﬁ®2§es¥<)ca1'if0 BidiQePBAS esubﬁcé@ Mo LARGEEE Nstability

vol une, 0. /mn flow rate, 250C columm tenperature
CQWFH“QWﬁﬂWGV@VéWéWgIGﬁﬁWV@ humhdityUvr dee teatior A fidhsgorage, the final

e r.eport e 5 bel.ow. The
%itgbl \&%pges{t AT fou gig 3 Col?gaé’é &}l?ef Ialgowa% p&(&glgﬁgée related
cmptblhrﬁls eieh adsrddnigy HnEc(uanglagYﬁ@RBﬂsTAQ 54851 26AM 6 x 250 mm
cani ste nd subjected to_accel erated stabili
ISR #i 6)?13\4&an@’@“%ﬁce?@/@\a@%ﬁcf"\?é“ﬁlfrﬁ]éﬁl@lyaqeﬁﬁ agife(25:25:1)
ter or p
n{ORE oL, ST 4GUOTi B ord WBhinhel® 7 DAy BP g]otvﬁf)‘%gr g ofgumn
temepleattend and 2P nndwaweergti fos thed ) WydetttiGr.usi ng a
YMC- ODS- AQ 5mm 129A, 4.6 x 250 mMmm colum, a 0.1 M
amoni um acetate buffer:acetonitrile:glacial acetic
acid (25:25:1) nobile phasgprg #0nL injection vol une,
0.7 mL/mn flow rate, 25C colum tenperature and 269
nm wavel ength for the UV dectector. TABLE 5 Initial 1M
Name (% (% I%dh N.D. N;R; RS-2 0.03 0.03 RS-3 0.04
0.05 RS-4 ?}

Name (%) (%)

RS-1 N.D. N.D.

RS-2 0.03 0.03

RS-3 0.04 0.05

RS-4 0.03 0.02

RS-5 0.04 0.04
EXAMPLE 12

A controlled release tablet containing 500 mg of metformin HCI and 15 mg

pioglitazone was prepared as follows:

A. First Active Drug Core
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RS-5 0.04 0.04 EXAMPLE 12 A controlled rel ease tabl et

containing 500 ng of nmetformn HO and 15 ng .
woioglivtsagone was prepared as follows: A Fi r sPCA®IS2006/009082

Drug CoreThe 500 ng cel lul ose acetate nmetform n HC

core vvas prepared as described in Exanple 11. B.

Seconyl |ve |ate ease anount of i

pi ogll azon f—@i}f CS‘SE%TI%% C@ffowﬂﬁp’r?ﬁ?%raﬁidﬁsmbed

itEkanielt ane coated tablets prepared above in step A

The final tablet had the foll ow ng conposition:

Metform n HO nenbrane coated tablet 618.9 ng/tabl et

Seal ear (YS-I -7006) 4.50 ng/tabl et

BP i 0g il AR ng Pioglitazone HCO 16.53 ny/tabl et

Hydr BAxyipmoglydte eer:dsalamam(di% / nﬁf@m’(@éi fl]@B (tjo the 500 mg

Lact os nohydrate, NF 50.0 ng/tablet (no i ed spray

EERT Bh] JETIAE eteyaBP s GuDBrecgboys S0gieng.t The Sl blet

g’d{h@rﬂ)lm Q¥MH6sitidSP 0. 600 ng/tabl et Col or Coating

thdrox rlg%y IInge?lllu ose (HPC-SSL) 2.75 ny/tablet

Pol yM remeH G yewlbrae@oatedFablt 688 ng/ t aH8.@mgliablani um

D| 0X U§P 0.300 ng/tabl et Polishing Coat Candelilla
E’%ﬁ&é’ 7t 0. 20 ng/ tabl et The seal coat was applied to

appr oxi mabehdry ke yisa -9bodhe 500 ny nep keLE ApiC

menbr ane gga({“gd tagl et pr edrgar ed in step A descrl bed

abovBioglitgors@eatingat i ng was prepar ed by di spersing

about O. Og%gpurrlﬁr § dry Cear (YS-I @gg‘i“#zt glbout

1.124 kg o water for 30 m nut
di sper si oHyd&Syplopnl SENAYRIHPULIKL) 6.0 mg/tablet
Lactose Monohydrate, NF 50.0 mg/tablet
(modified spray dried)
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
Polyethylene Glycol 8000, NF 0.688 mg/tablet
Titanium Dioxide, USP 0.300 mg/tablet
Polishing Coat '
Candelilla Wax Powder 0.20 mg/tablet

The seal coat was applied to approximately 12.36 kg of the 500 mg metformin
HC1 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
1.124 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
O’Hara Labcoat 111 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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approximately 12.36 kg of the 500 ng netform n HC

tabl et cores using a 24" O Hara Labcoat |1l pan coater
woizbds/resnozzl e tip set 42" fromthe top of tRETASA106/009082

bed, 3 spray guns and the follow ng conditions: Spray

Rate 20 10 nL/gun/m n Exhaust Tenperature 40C 5C

At om ' Air Pressure 10-4 si Pan Speed 4-9 rpm

Supp égg\})?&]ﬂ ow 300100 CFM Patgfgglipﬂj Air Pressure 10-40

psi TBopplpiAigFicixazone coati ng sbemnopaFrnapplied to the

seal coated 500 ng netform n HCO nenbrane coated

t abl EPRCTHEPISSBEE i t azone coat Pr§ Pas prepared by

sl ow y di spersing about 0.134 kg of hydroxypropyl

cellul ose (HPC-SLL) in about 13.692 kg of purified

wat efThe ThieglitR1SStoaing Wehewawespplitded ther seabashted0500 mg

1nut h 1.1 19 f lactose nonohydrate, NF
NG B! Sk gt e a dde b PRee FPraskvBieRed by
: . ; . . h _
srlasw;y Wi el ma&eg).l_ Kr ké%@%&dr%gg%lg@e%e}lglggé Sigpgf $LL) in about

actose was m xed in, apprOxi
13605 dighgf endfied ywoddr. 8000 HICK8H Sdowatek gvast mixetiafuir about 20

| QX re. added to the r, .HPC- SSL an
sl B T RECElBRF ROt Sh fhacitetoa cfaf) e adaee
t@tRUPG-SSLMAteSmOfturdl 24 REix8d QHabButI7BirdiesPi Qi th@ZRARe was
hydr ochl ori de was di spersed into the coating sol ution.

mpkedsing gEpTONENAYY H9Unke ehpalyadaleap ghiel H0eNy a0299.013 kg of
tiﬁiﬁﬁ'ﬁ HdBeE rUSalJ vJePe g@d@ggz‘(ﬁ% ngaTte?r Hi}EPsesrL' grlnd haoc. %ﬁ dra}é(iur}g and

e coatlng process azone suspensi
nekéd fedabotti 3 rhinetes.us pgRs iabouti S MmNGY NEUnEiRE Nboub®.370 kg

...Th i.oglita; HCl suspension_was
piggfiovate Py GG OB e n B8 PIREl TS costing
ORI 8HRaiRQPARE LA B 1P8e&Sest HalliaProzbmpChddad f%i nﬁqzerial loss

Labcoat 111 pan coater with the nozzle trp set
dayery éhe eating podceshe Thatpieglivedne Jusgpnsign guas stimed huntil the

foll.ow n ondi tipns: Spray Rate 20l .0 nmi/ /Imn |
iRt P b BER B ar' diepelrge Bt stepension
whiagfligdsb tRageabpeaed 40@ nighmstféiatih €10 nrhbrERE 8SddéLtablet cores
10-4Q psi Sup]f)lby Air. Fl ow 300100 CFM
a 1.abco

using a 24" O’Har at Il pan coater with the nozzle tip set 4 +£2” above the top
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

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 HCl membrane coated tablets, a color or aesthetic coating was applied to
the pioglitazone coated tablet. The color coating was prepared by dispersing about
0.055 kg of HPC-SSL, NF 0.014 kg of polyethylene glycol 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 HCI
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Once the pioglitazone coating was applied to the seal
coated 500 ng netformn HC nenbrane coated tablets a
woabwriotmns aest heti c coating was applied to thePCT/US2006/009082
pi oglitazone coated tablet. The col or coating was
prepared by dispersing about 0.055 kg of HPC SSL, NF

i <2 | d . 06 2”2
oELAEER Sinpo B PAIER8 mB000 N A R0 o 2
framdthertopi afgh¢ stetidbelh 8rspiag puhoandahe fidllo3@ngt anidithshs: The
col o, coating was than sprayed onto the pioglitazone
HO ¢ B’iaﬁ{aiteabl ets using a 24"9%%%E%86%t 11 pan

coat ekhast NerhPGatipzzl e tip sejofisofrom the top of the
static bed, 3 spray guns and the follow ng conditions:

Spr apt@@akzeti@pAirfyessuregun/ mi n E&HApsit Tenper at ure 40C5C
Ato %r?%aiageﬂ Air Pressure 10-4?_tgpsi Pan Speed 4-9 rpm
Supply " "Fl ow 300100 CFM PattePl Air Pressure 10-40
psi  FhspigdioFloeoat i ng di sper sgom-108€@@Nt i nuousl y
stirred until the dispersion was consunmed during the
coat PHEFTBAGCRESSUrONce the col b9-48®8iti ng suspensi on was
consuned, the tablets were dried in the coating pan
for about 5 mnutes with a pan speed of about 2-8 rpns

and @he exdlbausdtingeligpersidnives afntidoushGtirfadaatil fig: dighdrebs was
wer e glri ed, the exhaust air was turned off and the pan
cQisargd dHEng Hie FopiEe P18 Bout 3-4 rpns and 0.004 kg of

Candghld theWaYorREYEIR s&@%ioﬂ%sbﬁﬁ%n@s ﬁ]%qaﬁlgt'iﬁrﬁg? dx?ﬁcg fh the

mesh screen was sprink onto the tablets.
ceaibE giag fohbaad 5iminutes witlk a fper spdedutf abowti 18trpsistand an exhaust

exhaust ai turned on .and the .t ets were roll ed
PP B S Urbe e ES Mermaned iRt Sheded off
atd@eepan’ §lee@seM Mheaideio Adoan320mef addre.onk ‘Rg' oft @2 Mlia wax
when tested in a USP apgaratus type 1 at 100 rpmin a

Power that had beergpasred thiehar60smesht scrpsn weR aptitlded ontahetablets.
Qi K d
PP LR LSS AR Bl B0, 0 PRGef gy on

apl thg tdtlaz oree mibdfedn addipondid$ mhiyiutLC usi ng a

YMC- - . 120 4.6 x 250 mm olumo1 a 0.1 M_

ammﬂi% 113%3@8? afiole‘s}‘l‘féf é@]ﬁ? Aeletssli 4rPateTethgp aci a0l dbe migglitazone
whbh €sted 3 3D pRRALEHRRASR. 108 ARh o fi S L1 0VN WIE,

0.7 rSrL/ rr?n 1 ow ratte, ty%S_C col urrrgigt er?pﬁe]% at uﬁgmg\r@hzw butfer
soiwtiama vEIediigl kablass alshexhibitefexhasdness grefive thanSl krsarok a friwbility

of 68102  Fud ﬁgﬁrttalg"lgt {NQS {Ié"’sl{%ldefop p]%%lh%\%ne related compounds by HPLC
using a YMC-ODS-AQ, 5um, ]20/&, 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. 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 (I) 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
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,
]202&__ 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 the UV dectector.
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The final polished tablet was packaged in a 100 cc
HDPE bottl e containing one (1) 3g SORB-I1T(r) desiccant

woamiegsiens and subj ected to accel erated stabil i PET/US2006/009082

conditions of 40C and 75%relative humdity for 1
nonth and 2 nonths. After storage the final polished
tabl et was tested and found to contain the follow ng
pi oglitazone rel ated conpounds when tested by HPLC
using a YMC-O0DS-AQ 5mm PAL2RAE 4. 6 X 250 mm colum, a
0.1 Mamoni um acetate bufferracetonitrile:glacial
acetic acid (2598 M noBM e phase, a 40niL injection
vol u 0. 7 mb/aiyn o% @l e. 250C col um tenperature
and UV dect ector. TABLE 6

| nit R&H1 I M 2M Nelbe 199. (B«)D(% RS-1 N.D. N.D. N.D.

RS- 2 OZOOZ%OZRSS 03 0.03 0.04 RS-4 0.03 0.02
0. 02RRZ 5 0. 04902039920400Ri | e certain preferred and
al tergag i ve enpedi mgpks g4t he invention have been set
forth for purposes of disclosing the invention,

modi RSeht i ons 083t he.0di s@dsed enbodi nents may occur
to these who afpe, sk ed in the art. Accordingly, the
appengesg cl ai né%ér eb10ht efd2d to cover all embodinents
of the invention and nodifications thereof which do
not depart fromthe spirit and scope of the

i nveMhilsncepain prefereddapndealtdrnative. embostimentacfuthe davention have

S0P TLIRNLAS LA 0% SSENY BEELIE AU ot

erabodEmentIPiniag i @uh o atﬂib$ehy\@1©r @ﬂeyg@m& iAr e ﬁ"ﬂdAaéorhi%éﬁft the
one {maceutl cal |y acceptabl e excipient; and (b

APRehE S5 eare igtendrd 49 ofqvar rdkiearheduaranitsy | the invention and
I one

T aer e A o b R OB 12 85eR T H P2 o Pl 8.
wherein not | ess than 85% of the thiazolidinedi one i's
rel eased fromthe dosage formw thin 45 m nutes when
tested according to the United States Pharmacopei a

(USP) 26, with Apparatus 1 at 100 rpm 37 0C and 900

m of
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0.3 MKA-HA Buffer, pH 2.0. 2. The pharnmaceuti cal
dosage formas defined in claim1 wherein not |ess
woOhes/ 19828 of the thiazolidinedione is rel eased8CTusn06/009082
the dosage formw thin 45 m nutes when tested
according to the United States Pharnmacopeia (USP) 26,
Wiat 3 cPpad gt us 1 at 100 rpm 37 C and 900 m of 0.3 M
KA -HO Buffer, pH 2.0. 3. The pharnaceutical dosage
Lt or maphagaf¢entieali dpsegaifonn hatieg @i firshend Isesmdt dvsine WG, said
of t tazol idi.nedione is released fromthe dosage
for mg%aéﬁ#oﬁnfgmr’ﬁrﬁﬁjtges when tested according to the

Uni t @yl StateardtRanemeRpRi@cdiyfRRing2 atihlPerbBRahAt M8e dnd at
ar 190 rpm 37 OC and 900 mi of ok MK%B_PE%I@ BUffer,
pH 2.0. 4leastrae pharmpgewiselly atcepteklagacipisninaad def i ned

in chaimJl : ' I i . 9 f the ..

L SO i RREERR rBBkse RSl BRI B e salainine .

wi t hi n 45campuneststhathempirizss ethiackdinetdong deAvdtiie akith 1ol
St at es Phar macopei a g}g}gr) .26, with Apparatus 1 at 100
rpm 37 CSW§tBoEHsoubieinday ko - HO Buffer, pH 2. 0.
5. T ' o, .0 [ ' Lm
TS A e A T B S s R
10 i s rédsegsioumfwithin #henidosagderd ested wedonding 4OtheiUniteé States

d [ . he Unifed Stat
Phar PRESHEPRC OGH5) 28 vith ARPosiu & 108 mas” $Gend g mb et
C ang. 39X ol-gof Bgff%r,lyﬁ@b; HC Buffer, pH 2.0. 6. The

phar maceuti cal dosagé formas defined in claiml
2wher Ephplremacaiisalt dnsagbmn af defined f1hiclaimo|1i whereigi rom desssthan

fsal dasngoOyin of deived hilaol | wheren ondeds
ot 2 vagk SRR HERRAgRe, P O Jicla B AP AECptP Svinin 45

ordin nrte

15 ( USPhin2ées widnhteftpd atedriing ko ake UBRed Pites Phabbacdpeia 0% P) 26,
m of 0.3 MKO-HQ Buffer, pH 2 0. 7. The
phar YR &epretls 1034 08aPme G endi 800 md@f P8 MIEHHE] Buffer, pH
whergpn not | ess than 95% of the thiazolidinedione is
rel eased fromthe dosage formw thin 40 m nutes when
3.t est Bt plrcoedivtigalt dosagrefdomi dsedbfiStdie slaPhdr whereipaioa less than

&USEE%SO/%,Ggf X}jek%ié_%%%?{naé#)fs% :i§ ?%ﬁ]égc({) d{opmmtheséoga(g:e aflgrqn 9\9i(t)hin 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-HCI 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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8. The pharmaceutical dosage formas defined in claim

1 wherein not less than 100% of the thiazolidinedione
wooteahzased fromthe dosage formw thin 40 m RATAS2006/009082

when tested according to the United States

Phar macopeia (USP) 26, with Apparatus 1 at 100 rpm 37

C d .900 f .3 MKd - ff ) 2.0. 9. . Th
S iy Moefert oo 1he Aol st Pimacneia (U5P) 26,
wher ejith AgSarktes$ at P85 %7 “of addh@oti F20) ivﬁk@?-‘ﬁ(\@l\lhf%;nf%e?, pH

rel eased fromthe dosage formw thin 30 m nutes
test @éd-according to the United States Pharnmacopeia

7S g2 Gt BRER B Sty 81 ARGTR AT GBS 20
phar 88%e uffi thalthidosi A di @emsaslededi figd the dok@ddokm within 40
wherei.n not .1 ess than 90% of the thiazolidinedione is

r el eHUBYCT VORD tEdrssaging torthe Wnitsd Stades RhasmeeepeithddSP) 26,
t est ' [ S j
() AR st Pod B 971 oy oD O PN RERRE G, o1
m of.00.3 MKA-HA Buffer, pH 2.0. 11. The
h tical d f defined. i laim1
Siiner &1 PBEAEUIcal Admendopm 67 desArnicleB | AR Brfclepsthan

rel eas@d, br @R g odesasent ¥ RIMED FR B HheMidULE So $ithin 40

tested according to the United States Pharnmacopel a
( UsPmizges wheh tespadaacaondingl toathe 10ited StgtestFhaBnacnahbe@0AISR) 26,

of 0,3 Kdl - er H2. 0.2,
onar g ettt bl B cond b hu T M KO Bustr, ph
wher gjon not | ess than 100% of the thiazolidinedione
is released fromthe dosage formw thin 30 m nutes
Iwhen The shamasewtisalifergee dommeas drfined dn Slagmels wherein not less than

Phar opei : - WLt 00,1 .37
0C ana 600 oy oy B ERREINR de Mot fiR i 30
phar macges whet taiedageordorgmohhy iUnfted StdtessPhaamdcGeE0ISP) 26,
active dru saj d sage _fqrm rising. (a). a

cont %‘I]’I‘%H’%Faé\lseg?eﬂ?)d?g“@g %ﬁra}“él%ﬁé g pf 0% M(Kh'HC] Buffer, pH
anti pypergl ycem c drug and at |east one

haraceutical |y acceptabl e excipient; and (b) an
19-mredharbarmaceicel dorage dbrivdanéefinsden ¢laimviawherein not less than
cont ghani conprises a .thiazolidi nedone
deri g%‘%i \'(}g tgﬁgﬂgih?@@eh%%te 15 AIRLdA OF0rf the d%sage Porm w1tﬂ1n 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.

11. The pharmaceutical dosage form as defined in claim 1 wherein not less than
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-HCI Buffer, pH
2.0. .

12. The pharmaceutical dosage form as defined in claim 1 wherein not less than
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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vi scosity water soluble binder; wherein the total

t hi azol i di nedi one rel ated conpounds or inpurities in
woheosfiorea8 dosage form are not nore than 0.6 aBCT/US2006/009082

determ ned by high performance Iiquid chromatography.

14.

The pharnaceutical dosage formas defined in claim

1B et B e Dk Red A AL RSP e g, s
pharﬂagggtdﬁﬁﬂoﬂﬁwgagg formas defined in claim13
wherein the total thiazolidinedione related conpounds

are

(Pt ndrcentreliad mlegss cors compremmm ﬁﬁdé’mligmeﬁm@élalgeand at

form as. JRELASE dulcalilehd JUNELEIL e Bl vi dua

thlazolldlne

ere npurl y in the

fi nalb)dosage ifmprddiits ﬁ@kamfﬁldzbﬁﬁn&ll&&% dérivatilBe containing
pharmaceuti cal dosage formas defined in clajim16
wher ei n eSeRPTE Vhdueamrisea Aothicgpidiardome deaivativg and a low

conpound Qfscdé /()U'nge)‘ é_?ﬁlebtly &iddePalynSRRAYR ft&lrxlmtﬂlﬁ‘zoﬁ‘i(a nedione

nmore than

def i

phar méceut’i cal dosage
ned i relgkbdicompFunh er einpurétas in ithediinal dusgdge form are not more

t hi azol i di,nedj one,rel at d or in th
et oo iBE SRS ad i by PR S e g birbmigloeraphy.
140sagge f)@érma@éutﬁ:laﬁcﬂﬁh f@ﬁﬁrag Uaﬁr?e@' i AR B AiHetdn 1R BB e
core i s an osnotic tablet. . The dosage form of

cl ai

thialidivediona reltied o&mmunds a@moémocmhpn 0586 ( a) a

50; 980/ t
187 g 5 PR o ticabdeap g o dr 2 sfieh 1 VT S 5088
an abssfofitlinedions hanee compaithdé m\é)no@m%% ﬂaan 9. 5I°/ubr i cant ;

9

a%tlonally a seal coat surroundlng the core; and

¢ gRvERRetcbfesagselonn @b Aafiredan fisim 48 ighergin pach

I

at |

2Iw

18.

19.

20.

ﬁaspsmn9mp&g$w@QWé%)forned therein for rel ease of
T R ORI R G

individual thiazolidinedione related compound or impurity in the final dosage
form is not more than 0.20%.
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%.
The dosage form of claim 1 wherein said controlled release core is an osmotic
tablet.
The dosage form of claim 19 wherein the osmotic tablet comprises:
(a) a core comprising:

6)) 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;
(b) optionally a seal coat surrounding the core; and
(c) a sustained release membrane comprising:

(1) 50-99% of a polymer;

(i1) 0-40% of a flux enhancer and
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bi guani de. 22. The dosage formof claim1l wherein said

t hi azol i di nedi one derivative is troglitazone,
woasicgh72azone, pioglitazone, ciglitazone or PCT/US2006/009082

pharmaceutically acceptable salts, isoners or

derivatives thereof. 23. The dosage formof claim1l

wherein sai.d core js.substantially free from any

gel ling o%”éxpgﬁgfyh@fapéﬁi}}?&e?: Séw.mqiﬁéfaa%g%vg%g 1J¢3+t ope
claim 1 wheredia5aben @Rt delidal ihyHel ic drug.
ant i hype\rl\gl ;%gemag drug pr ovif}ges égTﬁgtéggﬁé@%}f%ng%gmg
2p5. The ddwgadenf ofrakiof 1 wheiein shidvheihgparglyaemicrizh@gmnse of

t he Ehi az.gl i di nedi one derivative provides a Trmax of

1- 12 RSEFSS 26. The dosage form of claim25 wherein

23ai dTheldease ferh éhi@aifidl AEekinianPdiQ0Bdidedibeddrdative is
provides a Tnmax of 1-4 hours. 27. The dosage form of

cl ai HoalRtaggnsr wisiglitagpee, pindlitasrne ¢iglisazens er phwrmagestigglly

osnot | I . T rm of claim27

vvheré‘ll”c%p {aﬁg ngstsr”ré{al & Qﬁ?eglgaﬁ\ge%ﬁ%}ggs: (d) a core
280npMhsidogge (orin SL1AB ahergii whidddre ybstahtiatiotice febinlgny

(ii) 0,1-40% of _a binding agent; (iii) 0-20% of an

abs 0EPYINGAT BHIRAAEEPOlYRME- (i v) 0-5% of a lubricant; (e)

29pt i ‘?ﬂé'dbéélggfo%ﬁ%f rﬁ&l?i)l SHERAHOH OfhilollEd felﬁ’%ﬁe gf("‘)«{%gcb( f) a

sust ai ned ease nmenbrane conpri si ng; % of
a pohytmheperglxoenie d@@opodvidestd Tiwaxeofhddbenrsand (vi)

-25% of, a pl.asticizer aid nme ane havi.n t. | east
2ine dHESaGERag T SrUEE | HEPEI P bE PR wbiDs tifofinedione
ant i QyResiot PESMS aditsk 02212 Rbgsdosage form of claim
13 wherein said anti hygergl ycem c drug is a
W

26i gudhi desage forThef do e sofd releasanfiBe thiazobilinediand
1 ol FORARRS AL Rl {001 avone.
2phar mae dudaige &brhyof 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;
@) 50-98% of said antihyperglycemic drug;
(i1) 0.1-40% of a binding agent;
(iif)  0-20% of an absorption enhancer; and
(iv)  0-5% of a lubricant;
(e) optionally a seal coat surrounding the core; and
) a sustained release membrane comprising;
(iv)  50-99% of a polymer;
) 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
antihyperglycemic drug.
29.  The dosage form of claim 13 wherein said antihyperglycemic drug is a

biguanide.
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acceptable salts, isoners or derivatives thereof. 31.

The dosage formof claim 13 wherein said core is
weubstiarntsal |y free fromany gelling or expandPag/us2006/009082

pol ynmer. 32. The dosage formof claim13 wherein said

controlled rel ease of said anti hyperglycem c drug

.. The. f f
3§ ot ST Fre M el Por BHEE 67 i Ciiearar e ettedhe
der i ¢adlit¥nRl QVigHRSofe Emﬂlte@f)nel cibhtROM & ph%ﬂna(;@&ﬁ'cally
dosage formof claim 33 wherein said rel ease of the

t hi a&@?Pféblﬁé@lTS@F@nﬁé&@T@PWW}V%ﬁWQfeS a Tmax of 1-4

our d 0 aim. 1

3fv1vat e?h% ?%u%?g) Oqzcer o]f3 \%1% ﬁ%g& rat’ S‘\f{%%@gggytﬁee from any
t hi agalingoneghadiag @elymeat i ve cont ai ni ng conponent has
a viscosity of less than 50 nPa. S when tested as a 2%

3?aqueF5b|%d%36E®fqr@rPf§ﬂa@O@O”h%6m Smﬁéoﬁ%@&’@éekwféﬁl%l ai m
35 I e i medi ate
rel :%gg?k)ﬁ y%@;inl di n ?%Urllaejé% grrlﬁélaﬁlleﬁé%&r{?ai ni ng

3T onpbhedisapabdra ofickimsi} whotinlseidseledant 2 thidaokdinbdione

d. as a 2% us sol on at 200C. 37. The
dosageél"?ﬂ?{‘?r?r@f’?‘% elolW@SOfv%ng‘?‘ﬁsthe wat er sol ubl e
3pi ndefe AsafdRorinBTRMIA B WEEASS dlrBeALYring tﬁﬁﬂbﬁﬁlﬁed]one

derivative contai ning conponent has a viscosity of
I essdftrWathmOms 8 Tmexroftle4 bewts.as a 2% aqueous

ol 0 8. Th dosage for f.C

SGiher Dt GRPG LB BoBrner it “UHa® PiRfEE b ig immediae
rel e@seasd 1hi ﬁéﬁcﬂﬂn@dxﬂﬁ@i Hé}ﬁ%’tld@ EdrMahin g%oﬁ%ﬁé%h AL viscosity of
conmponent has a viscosity between 6 mPa. S when

t estlgep than 40 zli%aa%wéémesseélaa@%’nacmeomlut@g at PRECdos age
35 or WTQJ do&g%lt ory e f\eMéb?ﬁ)eer\N}tlé}%an%f \%Et &)lh%?é Sm*a'eP?F Ve

se thiazo i'one deriva
c o nt lmme:chge cdagro mlaatolldSndalyche(d)eymTD’Bytbmﬂﬁinﬁng:@ﬁﬁoneﬁﬂhas a

The dosage r m. of erein the water sol uble
bi ndv@Fcoa’?YPE Sﬂh%&?é@aﬁéﬂf%aé te g 8,201 FHERBG PeIREon at 20°C.
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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 tested as a 2% aqueous solution at
20°C.

39.  The dosage 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
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.
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immediate release thiazolidinedione derivative containing component is
hydroxypropy! cellulose.
46. The dosage form of claim 44 wherein the water soluble binder of the
15 immediate release thiazolidinedione derivative containing component is

hydroxypropy! cellulose.
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