Novel Pharmaceutical Fornul ation Containing a Biguanide and a

Thi azol i di nedi one Derivative. This is a continuation-in-part application
of United States Patent Application 5 Serial No. 10/777,542 filed on
February 12, 2004 which is a continuation-in-part application of United
States Patent Application Serial No. 10/664,804 filed on Septenber 19, 2003
and which clains the benefit of United States provisional patent
applications Seria i ept ember 20,
2002. BACKGROUND & ? eTates to a
phar maceut i cal FE0Ry e —ant iy per gl ycem c drug, in
conbination with a thiazolidinedione derivative. Mre specifically, the
present invention relates to an oral dosage form conprising biguanide
e.g. metform n Okishad oontinnatom-ia-pett appliceten picHpited %&“e’fﬁt%lr}’émg%ﬁt‘f’ t her eof

e.g., netfaormn_hy ride or eryTes f 1\Ohs t Ghtidpad-val U. S. Pat.
Nos. 15° 3,39@3)%%'3@&35%?0@6?3?;6&% h drgfognﬁgéﬁgrifggﬁhér%i n;’g{} ref erence
i n conbi natpQnaéd bf Aditet astelel dianatli Appbicationi Seatal Wo. 49/648388% iffedi oPn U, S.

Pat. No. 4,687,777 alsq incar.por.ated, herei I ef o chni gues
have been $SRIE™PY I 395/330"@%0‘%?1&? ‘E}Fﬂn?gh%ﬁ%l%gg?%’a{gg-sﬁ% a@ém?)%%ﬁ%@euti cal
dosage f or np.i s @R FiallNosTBO/MER1 80 b 60/4pBLR1T b en Suptamdpel® 2662.20

medi canent s and to mnimze ”é?{ eLfntIBC i Igoses of drugs caused by
a lack of patient conpli KGRO , tended rel ease tablets

have been descri bed which have an osnotically. active dru 1 rrounded
by a sdfi per meafhe presenhirysationreiales 1o 3 ¢ %‘r‘f@t(fo a&%ggma%%'sﬁif#he aqueous

conponent ' of. lefl aScifShdtios vath h miigslidinedion2Sdefilvative. t Moper meat e
the coati ngan{ﬂqrmﬁé%);r?ggﬁ%ﬁgi Ssolve the active | g%rgedi ﬁnt s9 th?m esul tant
drug sol ut ispecificaliybéher pieecat duvantied Ugiates 1Al SGewdsPer dOPhSB8ET "y nenbr ane.
Alternatively, if the L NEqd 8Pt phirmddadicaldl &cépratidsalpthereehit i ng
fluid, it g’é daﬂgeﬁtﬁs’ﬁ%egﬁ ]\rﬁo%ljgﬂgé e passﬂagevva by quexmgd%n‘?éﬁ(gent such
as a hydr ogey., mStimnin diydesblotide iov dheemgHpias saits fi7edeg8npts &2 et systemns
can be found in/U.S. . imcofthratdd/ Bereind b9 ¥éfe@A&E; inZofBihatl&iB;
4,077, 467 %g&?ﬁg?fé)%%%gém%gf&e 1ﬁl\%).ﬁ) 3,_952,r?419t eaches g@ nqti c device
wher ei n t hewitictai thiazealitimididns dezivatieseds fessrived Bole- Gt rMunt ’%? gso
sem perneab) e msrrbrgngi %”'rXfe fnggr sufficient pressure has devel oped within
the menbr an@ BB SFEB Y st Ure the membrane at a weak porfi 8“3 of the
menbr ane. Mgy fesiquendnvt beendised toeprguide cpeadied and FieIEETRCES ¢ ed
patents have been refined oyer ti ' SEER thefaBedtic 03hEe lgvaatogr control
of the rel elﬁ%aé‘“?fF“‘f%L dz?{ﬁﬁgleveomg ‘f‘gg’?dgﬂi“gg?. ‘Eor gxgefrpl e, U S. Pat. Nos.
4,777, 049 amedibarils 53 % sbsimizelibe effvrtt dfanishod deoes plArAgs B LY &ilery of
sem per neabl e wal | gurroundi ng a core. The core contains an active
i ngredi ent BAYE™ELORBAMIEL i ng agent wherein the nodul ating agent causes the
active ingredi entort&xaplel ekeadddreldaseotablrisahgyashealy dowsyibsdhvhitk h¥fidBer neabl e
menbrane in a pul sed manner. Furthe fi E&bkAae | Hdetablets
nodi fi cati O?Fén‘t‘l‘jalﬂwu’md’%’ér‘f'P‘ﬁ?eSPHB‘érb{eg%ﬁéﬁ%ﬁgﬁgﬁ%ﬂggoﬁndi ng t heaagti ve core
such as Varﬁh%ﬁ&ﬁal@&ﬂﬁ%ﬁﬁd Qfueowy cnfpenen b anfbnd suchtpgtgastae oF PHeSURYNbr ane,
e.g. US Pat. Nos. 5,178,867, 4,587,117 and 4 522, ' &Agleng the
number 2F cBuidi tageeTEAie inErAEE PR ARG %’EP@S?O Ve égéﬁ% %.ﬁrellj?%g Nos‘,3 :
5,650, 170 apnd, th, 8% 33tuiGRT Ei Be CoMated! lipshehr a ustpéweyd in dheegoting
formul ati onS that e loy 15 anti hype_rgleécem'.c rbggs tﬁucgm%gﬁ ﬁ*i rrnin
hydr ochl or i chemfbeane. Akesrativelyi ifabe a@ivereTelient &% MR B PaAa PR orx{%e i ng agent
to control the rel SNt e garsangageny sich 3ha hydrogalt ed
REpRRRE kol frctetdapiay ey

research is''é?8 teachi ngs of WO 96/ 08243ba§d lay. th§
GLUCOPHAGET 4R represdutetive exserplesvifitheseiosmatic et Si5ieat FBIPEAXE Bt 8r rni n HCL

roduct _co r¢j al i lL,.ahl r t, .Sd 293 BH7. @DS. Pat. No.
Do a5 AP Rebl B VP g ebL AR s e st . s, P X

i'vati'ves have been described in U S _Pat. No.
4,687, 777. },'lgezyhﬁfeaﬂﬁsl'fah osmaticdevide Whragin thepaehvrirasat s FeleastbiT R FF t her apy
has further been _described in U. Pat_. S , 509 Qffoien?, SedurdBas
5, 965, 584; euIXRdes yaﬁds%’,“f‘?’??eﬁgﬁ. "%!{)n\kenl\ygr?m one of toﬁese&gatents descri be
a dosage form having the advantages of the subject invention.




25Phar maceuti cal dosage forns containing conbinations of antihyperglycemc
drugs and thiazolidi nedi one derivatives have been proposed in the art. For
exanple, EPO 0 749 751 (which is incorporated herein by reference) teaches
pharmaceutical conpositions conprising an insulin sensitivity enhancer,

whi ch coul d be a thiazolidinedi one conpound, in conbination with other
antidi abetics. More 30 specifically, EPO O 749 751 teaches that the
preferred insulin sensitivity enhancer is pioglitazone, i ch.can. be

combi ned vvidteﬁelﬁﬁel‘?é’}“théfh‘thiemegl?ééqeé%b‘gﬁéﬁ“&%“rgﬁleff’?ﬁ‘?ﬁr?ﬂe%ﬁ@’ﬁ? riop &
buformn, agpdrtmbiper that these drugs can be associated (m xed and/or
coated) with conventional excipients to provide taste nmasking or sustained
rel ease behavi orfhe Aeit rsmotik gifpice dereribedcbniienabove sited palshts hofre PBATY ceni ¢
drugs and _ tlcarRkt dhRGHliReoAs Vi defisud Soblrol of T relblR: ofmBhbat49. (whi ch
is incorporate erein by re?ere ce). This patent teaches a single

phar macéut iisgikdiegnposexampie, tthit PatoNesiVd 7 gt ghd tiaBddAed describvpsmetikone and
metformn in_sl I I Y. j G ' hes.
G her combioda HeSeRBREg S sORppERe Sl SRR UTER, The S SPBETCC.
deri vat i vesncativdimgfedientandra robdlating tagenNoderel 12 408 @litinGaptTtScabRs theg, 451, 342
and 6, 153, 632 and PCT patent lications WO 01/3594 and WD 01/ .3594, which
are incorpc?‘ﬁ'}f‘t'eedngr{%(%-]tn{’%’byes’errfeg%)e n (.mgg 4 passagCuiiys gt k%%mﬁﬁenﬁlpr?“%ﬁaﬁeart are WO
99/ 47125 anflenhbithiesid aPult e mamieed clukth&aefifenRAG hdtintlnddd idodifitations ta thet f or m n
osnotic tabl ef coea% d wwth an i rrrreditgte rel easehlo coatitﬂg cont.ai ni ng an
ant i hy g8 gISFREsTReaSle memBrpRsTFowfing e five core suchySVARTAIY ROPEHCBY  ar t

t eaches phariRcamiposalts hasaea thomembahd, @S ULS) Pat. w3t K1 78,8671 587117

ant i hypergl ycem ¢ conpound and thi azol | di nedi one deriyatives, the present

i nvention P8 EES2n GFEICHAENS Hifarirber %‘i/‘é’f’“’%ﬂ?é”’ﬁ?’i‘r&mga £ SSRGS as wil |

be descri bagsbel aves. 4,856,17FaA, WPj786t of the present invention to provide a
dosage formconprising a first active drug, which is fornulated to provide

a controlled or Csuainaj atoRes eaiseswined ergeaser deapulpligns thad f9MRIQY acti ve
drug i §san j ; L GuchORRAMREmin THRrRhR2RE hatd W& lingied  thd er

provi dZs5 fgﬁﬂ%)}%ggg}geﬁg#%g?%g%r ug whi clﬁl ﬁp}?gf eralblfyai s a thiazolidinedione
deri vat i ve.usqhfanrrpaidiegerasHing Geent teeparpliberaaperhingdyg figathe desaghdel i very
of first a e L [ 3 oLt tda6hi R OFWRD! igh i3 Mndby €i t her
drug is no?grggc?%gglgg&gffﬁgﬁﬁggxgg% o‘?a%%od. i It is a turtyher obj ect
of the predenGLUROPMAGHE 1R prasustdeser Whirbdge coniolied releaspametfarmiytghove,
conpri si ng Y . i i I; trolled or sustained

rel ease fo Srjr(uﬁ*ulgl Cﬁ%ﬁn%g’?ﬁya%}ag%]f ﬁ%‘eﬁr%f"s%&%ﬁc .ugbrfb[c)gﬂnd, wherein said
control20ed or 23hbaslidinedimbe detiesives rmve heanidssaribsd ol -5 BgfuNat B 74 7an

expandi ng. RRLYIEL el ERTRIRALL Simiihibh: eldnithdichndadPrantdnis ot drug by
i mredi at e rel'ease conprising a thiazoli di nedione derivative. It is

al so a f ur tdesribedjiecU.Sf PatheNps. e5,858,037nve%13,356; t OGB4 delH.3Bdsape form as
descri bed copprising del iver f ' ' ontrol |l ed
or sust ai nggloégﬁp‘el glgvefr,oﬂ%q 8{ in%)eﬁé/P gtF mgﬁi eg&;{%h@%é%%?yfg%%%g%?%%%und in
conbi nat i ordwirtdgeslef thy sutjecofnventivacond active drug by i medi ate rel ease

conprising a thiazolidinedione derivati.ve that.can provi.de cqntinuous and
non- pul’sat i ng thg?‘aﬁéiﬂtﬁcﬁ %Oé"%q g’"Bf c%’ﬁ?‘ﬂmﬁﬁ‘lo?‘ﬁfifﬁg?‘b{) ?/tg %pe&%ci{'f@enflg an

ani mal or iR hnd Ahikfedineliofe! Bétivali SR thavdbeen WBoposedinght alnoBor dxampignt y- f our
hour peri od. It is an additional. %bj ect of thcg %)resent inyention to
provi de a &8ShGdP st @HIfbrs naepomied kresip byrelsrance)dteaches PRAIGEHNCAs a
control | ed .gfpsigdi BEMpfighease ihalinubatiiony f @hadder,anitidhy Redg! yeesic
conpound in conbination wth delivery of a second active drug by inmmedi ate
rel ease comprzaidingdiane heoamenndli e diosthinatien i Wik i Qe aphdigbegipy ai ﬁ’i"rﬁeak

plasmashev %@g@éaapg,gﬁpggtwymrtgécx&qn%&h&@@%g.ggqnﬁnms% ¥Ry @hi¥anger 142 hour's

after admn I'1owing a nmeal an _plasma |evels of

t hi azol i di pegilicaenslevhistatiny be appbonrd vithedther] antidinbgtics sich @ neRdOIrmiL, | t
is also an _object. of .the present. | i vide.: m
conpri si ng? 64$%F oégﬁa\%ﬁdg’?fgﬁggérg&g(%ﬁs?gﬁ"}%gﬁﬁ{)% Assgog ag? nkeg T gﬁntejgge

phar maceut iceaitd)cwitle cdfventtutabtextipientsgo endvydeatabte rogpiimgoarssustgimed rdeaser e

wherein th ti t b i di t abl. et
Compr essi T StHm] QR0 oM ¢ oo AN 110 AT YBRERE BT PR B osent

invention to provide a dosage form conprising delivery of a first active
drug as a controlled or sustained release fornmulation for an

anti hypergl ycem ¢ conpound in Conbination with delivery of a 15 second
active drug by inmedi ate rel ease conprising a thiazolidinedione derivative
t hat obtains peak plasma | evels of the antihyperglycem c conpound
approximately 6- 12 hours after adm nistration and peak plasma | evels of

o . . Y -




20 conprising an anti hyperglycem c drug as a controlled or sustained

rel ease conponent and a thiazolidinedione derivative as an i nmedi ate

rel ease conmponent, wherein not |ess than 80% of the total anpunt of the

t hi azol i di nedi one derivative is released fromthe dosage formw thin 30
mnutes or less. It is a further additional object of the present invention
to provide a shelf 25 stable dosage forn1conprising an anti hyperglycem c
drug as a controlled or sustained rel ease conB .and a thiazoli di nedi one

derivative HhiszelifinedipagigtvatiyeiisHse PalogoneH04 ’ﬁ‘"@ﬁ@"{al’?@é!eméﬁrount of
thi azol i di fe@?%céﬁlﬁﬁ§ﬂat&9%%qssu$i b}{EPrHéc'e&tic%ﬁcc@ﬁ s#ieh AP EGnthikan 0. 6%
after two years of 'storage and no i ndividual rel ate conpound or _inpurity

i s nore thapioglit2zops ogGrofiarmsRMNACMetfpmin NVENT Glgase forms sprl ap smatit _
rug. pr of RUIBE, Oninn PR i b RRRAO S SR R N o Scond
active o ugﬂnapolaﬁmdainh ylelavatuhesaz@l bed favediiim eS. dat.i Nest 6,084.68br &45p¥di fi cal | y,
et ve dr ugt-eoe 8] 5% S5 itk el Splea SR RS oL S5 STRDI Y 90E TSt
phar maceutiﬁ?ﬁ;lchyreamqmaetdl&rambyrdférmoeof e.g., netformn hydrochloride or

the netformn sajts, in co natlon iye. dr rising a
t hi azol i di nedi o S‘Eleka’%t’P e HirAe We%(ﬁalﬁéf im)(ﬁll éeés/tatgsf ePu%IIel y a dosage
form conpri §p9wse thitrddcloaod n’i&i@ﬁﬂﬁl @ alotiy ebldt tgitedWhig i inhédaté reledse act i ve

drug is formulated as a con; roIIed rel ease core.. referably an osnotic
t abl et , 1 t $PaHP8 GHDtAELR anany Yli’qrﬁéjceﬁ"rlc RABIXEF G ’S‘fﬁ‘er The second active

i ngredi ent may belags ;;riae £ORSAcRYs BEhrmeleaRGe dveiR rmiulatiomy dprtef er ably
be conbined with the controll ed rel ease core i ner t hat tgw des for

10 i mredi at eontas bethenamtibReTal¥enyit CHBRUpe ang, &%ﬁ@ﬂ? foneqferiyglivesy Be { he
second acti }ifr@se'n{'%@rqio?x 'Hroﬁ@é% Rfherdis YR abR4 tﬂegérﬂ)r QArteARiEp as Wilktbe | S
|

applied to the core or 'the second active ingredient may be applied to a
coat ed or udersosheddelowntrol |l ed rel ease core. In one enbodi nent the second

active fdyug, whigh nmy, éetefoftthg reseht it\eAGSH 1'0%(51@&@ @Maé’@fohﬁﬂ%in}éﬁsm%ﬁ provi ded

as an i mmedi ate reI eas or mu atlon in the dosage form whereas t
ant i hyper gl ﬁsémtolecimg)mm iy orpubtaddedrrayde 2 conEelisd) Fosusiaingd 3846 nul at i on

in the dosagg, ,ge e;{f@ﬁ;ﬁg}@g ?aﬁ?@%}gefgsdﬂ Gy Rnid BimfehaLITAE ] ON

shoul d prOV| ours preferably, 1-4
hours of t hpre$e|m aw@mcnbl fuettitroprovides ifwraa isgcend \Rﬁiﬂeedrtl&éﬂ”lé@h?’?e&“ﬁéﬂ 1§ 8| ease

portion of praez\o]gch %edxong]ﬂe%ét% e &Uvglvli&g eog)?]rk J@L&"%g@ hb%}hefx%vi(izs forof 6-12

hours of th cem c ‘conponent |l ow ng a neal .
Preferatiy, dame:ydxfs"mgend mcnncawmednmg suah thtdhesbibpvagebil nmnfmﬂmm*%ty be
adm ni stered ance r wth or after a neal, and nost
preferably TR, ﬁcharsedﬁa%’pr%%ncg\?g%ong nmeal . The subj ect dosage form can
provi de t her apeut iica lfexter bjpbt ohmeaﬁemwwmwougm@dq aaloshgy fowm,respeak

pI iasma | evel s of the.a bet ween
-12 hours f l?eggg%ﬁ P ETR" %fﬂgo(#‘?/'\%/'? I?!%gﬁ a1 .Vg B&IF%?EEEJ“MF %lff%%ddz THE

| NVENTI ON  rBh@sesfobheiation for entandhypeegigemics canyplad,mlweeit iseid| cohwelindl @t i on or
dosageformBOc nprisin first active. dr conpri.s an

anti hyp#t gl %@Pﬂeg tHate fﬁecgemﬂ? n&t "8h rﬁ%‘{kﬁeig"%’e%nﬁ’(pﬁrc@g%ep(awaar’corrpr| si ng
a thiazol i digqdhies Wiardedddry vea st¥oal ectpkldyng tylienidiatduepasgioypeising adrug is a
bi guani de e.g. nmetformn or buformn or a pharnaceutically acceptable salt

t hereof . ThiiaapkdipgAinee dE5Y¥aSNe-c drug is delivered in a controlled rel ease
manner from a t gbkeliscCPfiftheld i bRMeprétnaavRtibs ol RbViaE a @osRe Wrinhas

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

hour to twenty-four hour period.



or without a gelling or swelling polyner. The tablet core should include
the anti hyperglycem c drug and at | east one pharmaceutically acceptable
exci pient. In one enbodi nent of the present invention the tablet core

i ncl udes the anti hyperglycem c drug, a binding agent and an absorption
enhancer, and the tablet 5 core is preferably coated with a polyneric
coating to forma nenbrane around the tablet and drilled to create one
passageway on each s rane.. The . Y u onprises a
t hi azol i di nedi o Scf@ra%\%/ﬁom\l}eo Jecggme AN g ﬁ@%ﬁgf&gg sost%%eﬂ)rrr%‘rrbr ane of
the tabl et compsisinpdichivayidfes firsr acejvbhchngmmectbmtcéledrorcmmtanrmﬂlxebtasreel ease of

d_thiazql i di nedi one d t 10The tihy d
ieed i n ¢ nIeRBPE AR OV BEr U G HPBC T PO MR JGRTIR VIR ént r ol | ng

or managi NGedRAia064 g dSPERERIMe filabetanproild 4 thigzoitinedd)e derivative

Anti hypergl ycem ¢ drugs |ncI ude the bh)guan‘lé(des such a tf.or

phenf or i n't obigms PRIkPlama Isvels plidae Aty PHRLYFIRIE SOFPPUR aQPmé‘HEgelﬁ bl e salts,
i soners or j9efbyat biyes addialsGon ¥SId¥an dé ef Mhédhi aolpeaki PrdhAneveler bivat i ve as
used in this specification refers to drugs that are useful for controlling

or managi nghingabidiviedipprdasivatid aparoxiniely dréehoveralier dasinéd to, troglitazone,
rosiglitazone, pigbiy 0BG ot ectChOHe! BRONE ientilif té,lﬂf@md@add&ager RRReutical ly

acceptabl e salts, 1soners derivatives thereof. "The term bi ndi ng agent
refers to awyposngefirst estiveldugarawenybliechercesiinedilegseThameaseicalfiors bi nder

such asgpo lt%b\f%}%vmg%ﬁl qf l'xo%%{é%nsiony ?{ﬁf‘%pJopao\%%&F lt}ke;"(% e c&XQBﬁgMﬁBhyl

cel | ul ose, roxXypro y ose ose net hacryl at e,
pol yvi nyl alm@fmlm@iladsmgerdmakyetabm oﬂrmpr%xooﬁedhguaf orenenti oned bi ndi ng

agents may al so,be used.. The .prefer.red bi dln. s ol ubl e
materials such &5SF8 %I‘WQ{’} %@?0538? ﬂ%fowgseﬁamvﬁ%mgi weDE (?Jg\fl\é?a ge r?PDI ecul ar
wei ght ~of 2:5m%5s1ﬂ@Qieh@er§3 €00, 80 actiMeedidignati agoagelivd mayummmir redmase

appr oxi nat e bout_ 0 to out . 40% of the total wei f .the cqre and
preferably 3’%&@?‘“’3@5"? gn 35@1?’1*’“?5@6’81“: SOmPOPRT ) CmHAien 0"1”81 AAVER % n one
ermbodi BNt ,seddh@ 6@ @ugbybinitidige agest cofpiidisg aahiezdlidinegivhe defvativel a

f d enbodi t, th b 30
Cnhancer . S oM RB B RALEL T A BBy D BT BP GHCBFRLIO Enhancer

commonl y krlQV!ﬁ)ufs”affehdeﬁfnﬁsﬁ‘ﬁﬂ&harﬁﬁp@kfp@éshm lé‘t&bﬂbsdtj)f talas?rdhadtoaaaex(\aﬁmnih c, f

cationic, anphoteric c e a_ bi t or. m xtures thereof.
Exanpl es ofaPBTS?‘r’é’afﬁ‘%i ér"t"@ﬁ a%s%éﬂs "taﬂyﬁ gli‘ﬁf%{ﬂ%f’§%8?e follovipg e pedl ot ty aci ds

such as capric §Cisda f@hﬁércozg@dldafams préRht invertial Mcﬁxfobﬂesa desagé detant s such
as sodium lauryl sulfate, sodiumtaurochol a e and ge[dh% or bat e 80

chel at i2fg £g@ROEDS L PR PEBYFSTRIC SRYEps gipirpied grispstai AN SAMRATTIE

tetraaceti GnaGifiabdHdiRliRR Gefidtivk %Q%n gﬁl‘xﬁé@iatebﬂe%ge?’co%fﬂoﬁaﬁt Whdrein not
ether)-N,N, N, Nt etraacetic acid (EGIA). The core nay 1% zq@eaépromnately
t

0 to about leadhanf80¥hel the el mmayht @ﬁh"aﬁe@f)h@sa%déwe&?"t'%e f%ht of the
core and ”‘?ﬁédo%%fﬁﬁﬁ%t}{m%%ﬁ)m@sg/késo about 10% of the total weight of the

core. e enbodi nent of the present invention, which does not
enpl oy a gel | i n§ iora Suider pddjtionsl phiset of the preseat wventioa ‘Br@%@ﬁ‘i ajshelEntion i s

pref er Iy bi ndi ng
Daent anc bl ot AR AL AR ER Bl e o nes ' A
absor ption rdmamponmtoami taamlaszbhdmbrborld) deyativereas et Jmmsdiateorelesde by dry
granul ati n the core i di.e pa n h r_.conpact or
and conpre$§ ?’H&”ef‘he‘s}be ﬂu‘ﬁ% A aﬂw%’ﬁte ég’da%h%ﬂg@{?& %%%Pl caﬁ@nlhsﬁto tabl et s.
Di rect conpmp&fies arefRY nikShab 0.600pfkt@yed ytas of athed andmy.indvidesl readron| y
known granul atio ng procedur es arengﬂg inthe art. Additionally, other

e thy ts

exci pi ent s CSHEPINSST PURHFTE FP or dyes may al so be enployed in the
15f ornghati on of the subject invention. The termgelling or swelling
polymer refers to polyners that gel, swell pand in the presence of

wat er or biol ogical fluids SUBAMAd INUENUON S of gelling or swelling

pol ymers are hi ﬁrhemkéﬁ%%u&\@&ams b4 Hé’rﬂfa@&x‘ﬁl:al%%@é'féﬂh'cb‘ﬂn@ﬁﬁn guch as
METHOCEL(r) K100M ch is comrerci al Ip avai l abl e from Dow 20 em cal)

and hi gh rr@n"%@mvardrvmupgerf@rabblay@hymmémml@é@g(wewba@tlm%x s¢BRrI301, WBR
303 or V\SR e i ribed in
nitod st aPe et Mt S PhahORl o MoR BTGy P prsst

reference). The core formed as described herein, can be coated with a
menbrane O 4



25 sustained rel ease coating. Materials that are useful, in formng the
menbrane Or sustained rel ease coating are ethylcellul ose, cellul ose esters,
cellul ose diesters, cellulose triesters, cellulose ethers, cellulose
ester-ether, cellulose acylate, cellulose diacylate, cellulose triacylate,
cellul ose acetate, cellulose diacetate, cellulose triacetate, cellul ose
acetate propionate and cellul ose acetate butyrate. O her suitable 30

pol ymers are described in U S, Pat, Nos. 3,845 7Z0;.3,916,899;.4,008,719;
4,036, 228 dAREPPHOBIAEOE ANHRIIPSAESOTHESPRIGI% L HIh AT ATt Cmprisingfce) . The
nost pref eryiadnfieNRERNS MEtfcHST A HafbrhRl 628 epiaaaideRgalRt8édpible Salcel | ul ose
acetate conprising an acetyl content of 39.3 to 40.3% and is commercially

avai | abl e ftheRYfEas( wavOrFTR 8y EReridg o the metformiy gallgningomdinatien Yathehbodi ment
the menbrang. o SHat R EFhrRln asRafdRik oncdivhel ude_one of the
above-descri bedapolfyrrer.s and a flux-enhancing agent. The fl ux enhanci ng
agent cd&n i ncredde foisgoipglobivetivss afd miet by rpddseas 1ornconmEsiag adisbarthabl e t he

dosage for @eéo%d%icmeé}ﬁm%y\ﬁgéﬁeaﬁ %tﬁrgtl dedv@drug & folPiQad b QX&)@I;OP&Y fé@’zﬁh& drug

t hrough t he passage or the porous nenbrane. The flux-enhancing
agent can lbere predtrebly sologinotc mbletrwis onwitbeut @argelimgeor reeipanding| poly®einpl es of

the preferred materials.tha re ef u fl r : jum
chl ori de, pﬁ}easseg?’@rﬁc {ali (l)x}%r%d%,n e oes%Efrl gor eictogﬁ?l?e@am%%?%oﬁ%,reaégpégghyl ene
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met hycel | ul.ose,.. hydr ox yl thycel | ul.ose phthal ate,, cel |l ul ose 10
acet At A pniEIEAiAE ISOHS 0 (15 1°oeihE HOT el 91 PamR B ot T
pol oxaner s ih&edibntacn BT} pHERd ihidTRMembkad thdt UF BElieB 16 8herbire lor ahe

commercially available from BASF) and m xtures thereof. A preferred

1 Lx: enhancerom SepECImgugiont may belaraied (B Eeerig! SrealeErett ug ¢ ha
is water sqlpl e such as netformn or its pharmaceutically acceptable
salts, or the flux enhancer may be a drug that is 15 sgl ubl e .under

i ntestinal condil®i 87, embodiment |t pRth cHIVE s IBgyr YiC tl‘fé‘yprbgséﬁ‘f dosage

form has t g a0R6RdRAY 38, R6Se, O pRiviiel dis RE iRmelTEdicaletforplianseinahbe t he drug
t hat has been selected as the flpux enhancer. The fl ux enhﬁngl ng agent

conpri ses dlepresxiomamieipap theoansibyRpreliesmsieo coppRIephLIS ATV 52 61PtHEd coat i ng,
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coating. The ux enhancing agent dissolves or |eaches fromthe nenbrane or
sust ai ned rfetedationshaeld mjovide pekrplesmaniawls (Fmo 19 d - HehdFapeesbs Ust ai ned

rel ease Co%gﬁgof\%'é i ERERLESH dtiviveO wBii Ble doRBoNANRleARGorionSsH e t he
active ingredient. The nmenbrane or sustained rel ease coating may al so
be forrdd Uemmyationc srayomreriden ek exesma deelss (& xh<ofa Spiadeirei 9krthe some
commonly k | €] ' fviRRd £medlzel ate, enzoate, citrate,
stearate, @M@tﬁc&&seggf?&g@w{gﬁkgﬁéﬁ§? cit ra{ng, tri-n-butyl citrate,
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Encycl opedi g _of. Pol yner ' . 0 I . bl i shed
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di et hyl oxalbaing,obehinetl bytweah at1@ hodisefibyddininetraion with dxuea)l succi nat e,

di et hyl mal onate, dioctyl phthal ate, dibutyl sebacate, triethylcitrate,

tributylcitrate, glyceroltributyrate and the |Iike. Depending on the

particul ar plastici zepETIDENDESCRIPTAONWF PHEINFBDIIORS% and preferably

about 2% to about 15% of the plasticizer can be i.Jsed1 based ug)on t he total
orgele

wei ght of the mahppehiest Brveatien sonseds adhamaascizat tion or dosagefomP 4| |y, t he
menbrang or. 3USLAE DGRl fRGRe CBRHSHe 3h QUL pbia8ceRictdrdl I copfbimitione from
about ??A)tgo'agod?é 10%S)'§noll pr e]gerglt_gl y %bout %{égy ab_outru\gS% based 5 upon the
total wei ghvithof sechrd acsive davgicquapisingga thiazolidingdiong depivativer Eecfaaplydibient , t he
menbr ane or, ' Jelease coaflng. surspundiag the cormshilr tohey

conpri ses 5"@@”&%&%&% rg? \;?SVI Iqoa%H;%’\lfv&f or'é?.contrg?l}qe_g)rr el'easl.e of the drug
from the cophamataitivdbtadeertabln salhtheteof. nThoasihypsialy cimie dogds deliverdapt ur e,
orifice, bare l,e akened. ar I 5@{:‘ a gelatin
10 plug thﬁtcogtr“gp gs’?elf" %&% o%e%fﬁg%%ﬁ‘%@%‘cc%g%géeg%é%?“ ?) (L)ﬁr-:i t %blgte geag@hof t he
anti hyperglycem c drug fromthe dosage form Passageways used in accordance
with the subject invention are well kpown and are described in U S. Pat.
Nos. 3,845,770; 3,916,899; 4,034,758; 4,077,407; 4,783,337 and 5,071, 607.

| ndependent of the antihyperglycemc is a second active drug, preferably a
15 thiazolidinedione derivative. This second active drug may be fornul at ed
to provide an imedi ate rel ease of the thiazolidinedione derivative. In one
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A second active drug i medi ate rel ease fornul ation may be incorporated into
a single dosage formby coating onto the nenbrane or sustained rel ease
coating of the dosage form by conventional nethods. Alternatively, it my
be incorporated by any pharnaceutically acceptable nethod into a single
dosage formwith the first active 5 drug. The incorporation of the second
active drug may be perforned by, but would not be limted to, the processes
sel ected fromthe group consisti ng of drug layering, |amnation, dry

conpr essi o, Witbpyshtaedimeant sprellipei pgjymer. The V\%]éh cpee Shald 26a1dsi Fedi one
derivative ek t e | of an
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t hi azol i di nedi one derivative_ is 1:9 to 1: Al t ho h acce %&&b%ﬁ coati ngs
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the menbrafg gt SeAT 3 REAUEIBHE RS Sn&Rghl MninfulRL &pekdead dRBRELPARNIES to first
coat the menbrane or sustained release coating vvlth a seal coat prior to

the appl i c@UPHMpbf Antibypaiglyeespic ddmesdinside éb%ttbi‘&ﬁ’@m 2% Yt HSHRIM A seal

coat is a Gf ﬁ%}nﬂﬁa StForfhaE 8r ﬁkgg]ke%H%M&uﬁe&nyva%c@mmu&drﬁ@é oi Ngr edi ent
and that rapi arydi sperses or dissolves in water. I't 25 may be necessary to
apply abouderﬁatu*asmcéxcess pref erably about 10-15% excess of the
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process iazo Ione coatlng solution or susgen3|on may
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exci pi ent spolymémmﬁﬁtb,s poljyﬁglalthgrmm she tkepdixgams of the aforempritivhedr e
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forns contgjoRbPhe ItalWeigibriBe 36 afPpréRrablsbopl B%ad tbdud 6% df @i toril | nt ended
to enconpass the above FI sted 10 therapeutic conbi nations, wtho ut

provi di ng wcighieefi the cowx alppre B*Pb%‘ﬁ@ﬁmp%‘fsﬁloé 2 Binding AePRrindhe EFfgdunds and
their requ%(;]tohyle dosage anounts. A preferred enbodi nent the dosage
formw || have the follow ng conposition: FIRST ACTI VE DRUG 15 Core: Anount
(% of core) drUg50poRuEd Snddinpnsf the cor)mdi ARfonellY CADPES- ARSPIPEPRT 1 ed)
absor d on nhancer 0% 2-1 r ferred)
20° Cot! ngPRRBERL A AR PR Sl DSl pp SRR Pl S oon i

known in the art such as a fatty amd 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



fl ux enhancer 0-40% 2- 20% preferred) plasticizer0-25%2-15% preferred) 25
SECOND ACTI VE DRUGAnobunt (% of total dosage form drug0O. 1-20% 1-10%

preferred) binder0.1-30% 1-20% preferred) surfactant,O -

209%

0.1-15%

preferred) pore fornmer0O - 25%0.1-15% preferred) 30plasticizerO-
209 0. 1- 15% preferred) The dosage forns prepared according to the
present invention exhibit the follow ng dissolution profile when tested in

USP T 2 t. 75 ' 900..n of, si | at £d . nt
(bh 7.5 phaShRapae gar Fadying peelly y9uas v g Bn0F BE SEmies
(hours) % relecsie acid OERG%)( Bad Cdhyerel glycadyis(B-athihodthyd (RRrNIG, IMef erred) 8

tinal fluid
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-96% pref.er
tetraage ic acig (1589);) The core may comprise approximately 0 to about 20% of the

absorption enhancer based on the total weight of the core and most preferably about
2% to about 10% of the total weight of the core.

In one embodiment of the present invention, which does not employ a gelling
or swelling polymer, the core of the present invention is preferably formed by
granulating an antihyperglycemic drug with a binding agent and compressing the
granules with the addition of a lubricant and absorption enhancer into a tablet. The
core may also be formed'by dry granulating the core ingredients by passing them
through a roller compactor and compressing the granules with the addition of a
Jubricant into tablets. Direct compression may also be employed for tabletting. Other
commonly known granulation procedures are known in the art. Additionally, other
excipients such as lubricants, pigments or dyes may also be employed in the
formulation of the subject invention.

The term gelling or swelling polymer refers to polymers that gel, swell or
expand in the presence of water or biological fluids. Representative examples of
gelling or swelling polymers are high molecular weight hydroxpropyl methylceilulose
(such as METHOCEL® K100M, which is commercially available from Dow
Chemical) and high molecular weight polyethylene oxides (such as POLYOX WSR
301, WSR 303 or WSR COAGULANT). Other gelling or swelling polymers are
described in United States Patent No. 4,522,625 (which is incorporated herein by
reference).

The core formed as described herein, can be coated with a membrane or
sustained release coating. Materials that are useful in forming the membrane or
sustained release coating are ethylcellulose, cellulose esters, cellulose diesters,
cellulose triesters, cellulose ethers, cellulose ester-ether, cellulose acylate, cellulose
diacylate, cellulose triacylate, cellulose acetate, cellulose diacetate, cellulose
triacetate, cellulose acetate propionate and cellulose acetate butyrate. Other suitable
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.



12 NLT 50% (NLT 60% preferred) 16 NLT 60% (NLT 70% preferred) 20 NLT 70%
(NLT 80% preferred) NLT =NOT LESS THAN Rel ease of Second Active Drug Tine
(hours) % release 0.5NLT 60% NLT 75% preferred) It has been

di scovered that the selection of the excipients for use in the

t hi azol i di nedi one conponent of the dosage formcan greatly affect the

rel ease 20 characteristics, potency and stability of the thiazolidinedione.

Therefore, in an alt te e di nent of the ent ven

conposi tion of ?% ﬁ?%&b??@g§§5$8‘ eé@ﬁﬂ%ﬁgh’”%gmpﬁi"%?g%(ﬁfn$ﬁ§bnt|on
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and nost prefera not ] ess than 95% t.hi.azol j di nedi one is rel eased
fromthe d%ﬁﬁ’é‘"ﬁ&ﬁ?ﬂ‘\ﬁﬂ mcﬁa%EﬁVﬂIHP’éé’ ‘g’f’éﬁ’bfﬂll o 3he ¢AF¢ 10 FaliS BR nut es and

nost pref erg@bloy f¥int B dis serrwwhﬁsaumﬂrbmﬁ@am 1&&%69&& thidugh ek t ed
St at es Phar macopel a (USP) 26, with Apparatus y9(gtggloo rpg) 367‘@C and 900 m

of 0.3 §I KOAHEESVBYR PT thsmozot@ megelrioige g Rux-enaneipg AB 8 by &ValeH ¢ he

thi azol i di @gﬁbﬁr}ﬁatmpﬁ'@%teﬁé G2 0Sag 1 dsrMmSHehed BatsRlsaritask so that
the total thiazolidinedione related conpounds 30 or inpurities in the final

dosage f or msefilbanBex prhercersham s0dieyy chieridee petbssinnh ghloxids: Suerpsen s@b#ok and nost

el ated cofbuntl s HRRERe pe i PRGNl B pyd Bt ERTETY

rel at ed conpoun ormTs not nore’than
0.25% pr efhgdmisypropydt metbycelitlosm Ky dayprodylnosthypeliase gilithalatet celvlose t han

Qonac 1P, otk fE Pt SR RO T RRR Ml ooy AR bbloflndillhlip 1 el
as LUTROL F68, LUTROL F127, LUTROL F108 which are commercially available
from BASF) and mixtures thereof. A preferred flux-enhancer is PEG 400.
The flux enhancer may also be a drug that is water soluble such as metformin
or its pharmaceutically acceptable salts, or the flux enhancer may be a drug that is
15  soluble under intestinal conditions. If the flux enhancer is a drug, the present dosage
form has the added advantage of providing an immediate release of the drug that has
been selected as the flux enhancer.
The flux enhancing agent comprises approximately 0 to about 40% of the total
weight of the coating, most preferably about 2% to about 20% of the total weight of
20  the coating. The flux enhancing égent dissolves or leaches from the membrane or
sustained release coating to form channels in the membrane or sustained release
coating which enables fluid to enter the core and dissolve the active ingredient.
The membrane or sustained release coating may also be formed using a
commonly known excipient such as a plasticizer. Some commonly known plasticizers
25  include adipate, azelate, enzoate, citrate, stearate, isoebucate, sebacate, triethyl citrate,
tri-n-butyl citrate, acetyl tri-n-butyl citrate, citric acid esters, and those described in
the Encyclopedia of Polymer Science and Technology, Vol. 10 (1969), published by.
John Wiley & Sons. The preferred plasticizers are triacetin, polyethylene glycols
(PEG) (i.e PEG 400, PEG 8000), acetylated monoglyceride, grape seed oil, olive oil,
30 sesame oil, acetyltributylcitrate, acetyltriethylcitrate, glycerin sorbitol, diethyloxalate,
diethylmalate, diethylfumarate, dibutylsuccinate, diethylmalonate, dioctylphthalate,
dibutylsebacate, triethylcitrate, tributylcitrate, glyceroltributyrate and the like.

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



determ ned by H gh Performance Liquid Chromat ography (HPLC) using a
YMCODS- AQ 5pm 120A, 4.6 x 250 nmm or equivalent colum, a 0.1 M amoni um
acetate buffenacetonitrile:glacial acetic acid (25:25:1) nobile phase,

about a 40pL injection volunme, 0.7 nL/mn flow rate, 25C colum tenperature
and 269 nm 5 wavel ength for the UV detector. EXAMPLES The foll ow ng
are provided by way of exanple only and are in no neans intended to be

limting. EXAVPLE 1 A contralled rel ease tabl et containing 850 of
met f or m n Hesfeshly 2bsutdge fa dhoet 1245 Shdheiashriggcer be yied pateddipe» tstet  Act {rge

Drug (% COJJBQﬁio?{hfé%e‘ﬂfbré}féro‘?);us’tai;@rraeas%&it%gm n HO 90.54% Povi done K- 301,
USP 4. 38% Sodium Tri basi ¢ Phosphate 4. 58% Magnesi um stearate 0.5%

appr2 8)C(:|) matg nol &entralyvib¢ grambranesy, Pol@ined yelaast cogtingcaayndythe 10998 Wil sol uti on
at = - 0 tiQ f ] | | unped by
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pol yet hyil enwpohithegdotalweiglatiofigre.cofetrmdpoatingone, K- 30, and sodi um tri basic

phosphat e are di,ssol v | N ri.fied t e orm:n HCL is
then added to ahi' oap-%“g‘?’é"g}i f ﬁ%ﬁ?‘a{nggtd t\@%dﬁ %n?lg%-% 3?%&1 Hgﬁﬁpégg%gl é{{g\e@g by
sprayi ng t harbumiihgntye soteufuriber @inppoes d pasagendy slod ivainatlowhfas cantplies phat e
under the fo]l ow lons: inlet, air rth%rqgerature of .50-.70C:

at oni zat i oS %P¥ Orgpg% Og Q)gl!f _C:greba{}sgu eﬁ]oherem rm passagéway includes afl

aperture, orifice, bore, hole, weakened area or an erodible element such as a gelatin

10 plug that erodes to form an oémotic passageway for the release of the
-antihyperglycemic drug from the dosage form. Passageways used in accordance with
the subject invention are well known and are described in U.S. Pat. Nos. 3,845,770;
3,916,899; 4,034,758; 4,077,407; 4,783,337 and 5,071,607.

Independent of the antihyperglycemic is a second active drug, preferably a

15 thiazolidinedione derivative. This second active drug may be formulated to provide
an immediate release of the thiazolidinedione derivative. In one embodiment of the
present invention the thiazolidinedione derivative is applied in the form of a layer to a
controlled or sustained released core comprising the antihyperglycemic drug. The
thiazolidinedone derivative layer employs a binder and other conventional

20  pharmaceutical excipients such as absorption enhancefs, surfactants, plasticizers,
antifoaming agents and combinations of the foregoing. An absorption enhancer may
be present in the thiazolidinedione derivative layer in an amount up to about 30% wiw

) in comparison to the weight of the thiazolidinedione derivative. A binding agent may
be present in an amount up to 150% w/w of the thiazolidinedione derivative.

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

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

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

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



spray rate of 10-100 m /m n. Once the binding solution is depleted,
the granules are dried in the granulator until the loss on drying is |ess
than 2% The dried granules are passed through a com | equipped with the
equi val ent of an 18 mesh screen. (b) Tableting 5The nmagnesi um stearate is
passed t hrough a 40 nesh stainless steel screen and blended with the
metforrnin MCI granules for approximately five (5) mnutes. After bl ending,

the granules are, co essed on a r.otar ress, fitted with 15/32" round
standard concave® fﬁffg‘g%‘ifgv? I“&i“ﬁmle‘gi%&r e%qig&‘i’,““ﬁ‘ﬂffé?‘% Bh PRORPREEddRte

appr oxi mat @lsihgle d68ade ToQIHREdabiy Bitdihe HIPATareloab@thid Q¥ Base LHRIn o fHeCe May be
formed by any neans commonly enpl o%ed i n the pharmaceutical 1ndustry. (c)
Seal Coat i 9§38 e opargnventional npefodsopliealiyelys 1By Pelnseapralcdded®wi t h an

Opadry mat ghidacficAlynRtepiatid RIS WRbE siS0t Ublage THHLLARIthdYirst hEle
di ssolving'the Opadry material, preferably Opadry 15 Cear, in purified

wat er . The dogadthe igesirparation 9fhe prspndsisting dmedgmayoba preformedeby. vt souldsi ng a pan
coater und oW k47 : L s ok 0f 38- 42C.;
at om zat i oﬁetpéégg?ﬁgjeloéwe%q%gﬁggéllécgér%is %Ig)e{l])l;/@#g%%@%{sm%@f;&%? é%%ﬁl%"l' he core
tabl et is duwapgboninylsompressa@rnli¢nogitionknd protinginti | a theoretical coating

el o 220 ox Bty AR BB SRR °0,
acetyl contderse 30atBigddY. BlodnagticMabibr eore, 1B ahibzvdidPedions soafing shehld beose
acetat ?Oi S ag}i)lﬁaaofjro\fr?g ciozr\]tinagcs%tlu?%% Sllmsiuép%ns%xi ¥hral Qﬂw‘é"'ﬁt Qn gqueous solvent, an
organic solvent or a mixture of an aqueous and an organic solvent. Typical organic
solvents include acetone, isopropyl alcohol, methanol and ethanol. If a mixture of
aqueous and organic solvents is employed, the ratio of water to organic solvent should
range from 98:2 to 2:98, preferably 50:50 to 2:98, most preferably 30:70 to 20:80 and
15  ideally about 25:75 to 20:80. If a mixed solvent system is employed, the amount of
binder required for coating the thiazolidinedione derivative onto the membrane or
sustained release coating may be reduced. For example, successful coatings have
been obtained from a mixed solvent system where the ratio of binder to
thiazolidinedione derivative is 1:9 to 1:11. Although acceptable coatings can be
20  obtained when the thiazolidinedione coat is applied directly to the membrane or
sustained release coating, a preferred approach is to first coat the membrane or
sustained release coating with a seal coat prior to the application of the
thiazolidinedione coating. As used herein a seal coat is a coating that does not contain
an active pharmaceutical ingredient and that rapidly disperses or dissolves in water. It
25  may be necessary to apply about 5 to 20% excess, preferably about 10-15% excess of
the thiazolidinedione coating solution to account for losses during the coating process.
The thiazolidinedione coating solution or suspension may also contain a
surfactant and a pore forming agent. A pore forming is preferably a water-soluble
materigl such as sodium chloride, potassium chloride, sucrose, sorbitél, mannitol,
30  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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30 honogeni zer. The pol yet hyl ene gl ycol 400 and triacetin are added to the
cel lul ose acetate solution and stirred until a clear solution is obtained.
The cl ear nenbrane coating solution is then sprayed onto the seal coated
tablets using a fluidized bed coater enploying the follow ng conditions:
product tenperature of 16-22C;, atom zation pressure of approximately 3 bars
and spray rate of 120-150 ml/mn. The sealed core tablet is coated until a
t heoretical coating |evel of approximately 3%is obtained. Ill.Second
Active DrugeleaspeeptingohthoApees faarrrdt mek be mromerieshidia heomeankrges e zone

HCl 43.5% T : 9 oxypropyl nethylcellul ose54. 5% 10Tween 80 and
hydroxypro\pl)ggﬁglﬁgog ifgscz/é)e‘{a?ﬁg{gbse are dissolved in purified water. Pioglitizone
HCl is then di spersdtitiangt various s ddesnist | eneipichle fubsiodntd, ngyeuspeneiien is then
sprayed ontp th ve- - KAVR 5 ntrol | ed
rel ease tabl&t rs%%?i?’ %”ﬁ?’h%n%%g{g%ﬁ&gs h ﬁﬁegﬂng&rhgtrﬁﬁgﬁcan&&%??ﬁép@ggﬁi tazone is
prepar ed asndyobed wedto dptimie thctbioveelisrdifgrniul done 6 Lthe subpess invexgtionof  cor e)

Met f ormi n NCI 88 555%(120P0\11iedonet K- 9031, USP6. ?68%.Sg,gielénl: L(?)ur I

Sul f at e4. 577% MoH LI e, Retigmipere commonly admugisiere 33%50@5%51” ar

wei ght = 1,Q08Qi0s00dyd)asd meysang iahy 1(00GARL. 2Mdslidiabdibhoderivades o nPa. s at
20C.

example pioglitizone, are commonly administered in dosage forms containing 15 mg,
30 mg and 45 mg. The present invention is intended to encompass the above listed
10  therapeutic combinations, without providing a specific example of each possible

combination of compounds and their respective dosage amounts.

A preferred embodiment the dosage form will have the following composition:

FIRST ACTIVE DRUG
15  Core: Amount (% of core)
drug 50-98% (75-95% preferred)
binder 0.1-40% (3-15% preferred)
absorption enhancer 0-20% (2-10% preferred)
lubricant 0-5% (0.5-1% preferred)
20  Coating: Amount (% of coating)
polymer 50-99% (75-95% preferred)
flux enhancer 0-40% (2-20% preferred)
) plasticizer 0-25% (2-15% preferred)
25 SECOND ACTIVE DRUG Amount (% of total dosage form)
drug 0.1-20% (1-10% preferred)
binder 0.1-30% (1-20% preferred)
surfactant. 0-20% - (0.1-15% preferred)
pore former 0-25% (0.1-15% preferred)
30 plasticizer 0-20% (0.1-15% preferred)

The dosage forms prepared according to the present invention exhibit the
following dissolution profile when tested in a USP Type 2 apparatus at 75 rpm in 9500
ml of simulated intestinal fluid (pH 7.5 phosphate buffer) and at 37°C.:

11



(a) Granul ation The netformn HCL and sodium |l auryl sulfate are del unped
by passing themthrough a 40 nmesh screen and collecting themin a cl ean,

pol yet hyl ene-1ined 30 container. The povidone, K-90, is dissolved in
purified water. The delunped netform n HCl and sodiumlauryl sulfate are
then added to a top-spray fluidized bed granul ator and granul ated by
spraying with the binding solution of povidone under the follow ng
conditions:_inlet air terrperature of 50-70C;, atom zation air pressure of
1-3 bars aeleass ofiFistaetiverum_ 100 i Once bi-nding solution is
depl eted, thejgr@pukes %ggeaggl ed inth gr anul ator until the | o0ss on drying
is less than 2% The dried granul es are passed through a com | equi pped
with the equivalent of an 18 nmesh screen.  5(h) Tahl F\Tlnﬂ The

nmagnesi um stgarate is pasged through a 4 ess steel screen and
bl ended V\nth%t he nmetform n/gHCI granul es go?gggfo?%% tely five (5) mnutes.
After blsendi g, the grdfd5¢s are conpresd@e48% paefemediry . press fitted with
15/ 32" round ,standard e punches (pl 4,0 nch, upper punch with
an appr oxi rratsely 1 10 %%%%ent ation pi n)(% BOAPW&SQJJt ated above, the
orifice my be for rred NLBS§enmeans commr(NLTe&@Mpxy:édedh t he pharnmaceuti cal

i ndustry. (c), Seal ptional) 15T 6 is seal coated with
an QOpadry mai%rl al or Eﬁ’%?é%w t abl e wat éﬁi@f‘%ﬁe i eri al by first
dissolving the Opadry muteveal, preferabl(NLOBOY yrefeiredy in purified water.
The QOadry solution is then: sprayed onto the core tablet using a pan coater
under tie fol-owi-nrg—econdi-tonsi—exhadst—a+—t-enperat-ure—of—38- 42C

atom zati on presswor DESPBHAN psi and spay rate of 10-15 m/mn. The core
tablet 20is coated with the sealing solution until a theoretical coating

| evel of approximately 2% is obtained. || Mnbrane(% conposition of

menbr ane) qugagg a%%c‘ﬁgqs;&ﬁ,@%gs 10) 485% 25Tri acet i n5% PEG 40010% 4 acetyl
content 39 rane ating Process e cel lul ose
acetate | s TaneGinyddYatieaeet one while Stirri ng with a honogeni zer. The
pol yet hyl ene gl ycol 400 and triacetin are added to the cellulose acetate
sol ution amd—stiTred. The coating solution is then sprayed onto the seal
coated tabl0ts in a NLEib8¥zed bed coat eMNlehpi®oyprefigehe . fol | owi ng
conditions: product tenperature of 16-22C, atom zation pressure of
approxi mately 3 bars and spray rate of 120-150 ml/mn. The seal ed core
tabl et is coatedt basthden alischemedthat abe ededtioncpf] b edxcipfentspfor 0% attbty 3% i s
ggﬁrg'oged TikdliaRERON cABbbneRt B Ul [R¥RE RIGRLCTRAF tdRE: @fe F&RNd

20  characteristics, potency and stability of the thiazolidinedione. Therefore, in an

alternate embodiment of the present invention, the composition of the
thiazolidinedione component of the present invention should be selected so that not
less than 85%, preferably not less than 90% and most preferably not less than 95% of
the thiazolidinedione is released from the dosage form within 45 minutes, preferably
25  within 40 minutes and most preferably within 30 minutes when tested according to
the United States Pharmacopeia (USP) 26, with Apparatus 1 at 100 rpm, 37 °C and

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

12



Pioglitizone HC143. 5% Tween 802. 0% Hydr oxypr opyl rnethyl cell ul ose54. 5%
Tween 80 and hydr oxypropyl nethylcellul ose are dissolved in purified water.
10Pioglitizone HCL is then dispersed into this solution. The resulting
suspension is then sprayed onto the above described tablets. EXAMPLE 3

A controlled rel ease tablet containing 500 ng of nmetformn HCL and 15 ng
15pi oglitazone is prepared as follows: I.First Active Drug A
500 nmg netform n nmenbrane coated tablet is prepared as described in Exanple

2 above excigirmingdtbycHighRepfdrmanse tidanidl Kgsoraatesraphy dHPLO) nyingabY&ICng. 20 The

500 ng netf 1 r t.ahl et foll owi.ng, conposition:
CORE Met f or%b?‘al[% gov’i ?g%‘éq%g?}%ﬁ% %5%@%%&%??%&?% a\gi}l g/laf1 lgfr{;ﬁ))ﬂf—”“Magnesi um
stearate, NEeBRAUIEONEIONGle:glap dicgticCloah (25(263) Imatie Gihadd-NBRANEAGDATI NG

30Cel I ul os cet 398-10, NF.Triacet] SP Paol yet h G ycol 400,
NF Tot al V\EP‘QB\%EO% Eél e‘ca:’o(z'g ’Rg{r?l\rlleﬂﬂ! J%%%éy“’e&r f’?lfﬁmﬁ\nm?’m%fea?'ﬁ ?gfé“a‘be amount
of pi ogld tiwaehkegthi@r thesUNpistected t 0o the 500 ng netform n HCL nenbrane coated

tabl et prepared in step |I. The final tablet has the follow ng conposition:
5Metform n HCI nenbrane coat ed615.87 ng/tablet Pi oglitazone Coating
EXAMPLES
The following are provided by way of example only and are in no means
intended to be limiting.
10
EXAMPLE 1
A controlled release tablet containing 850 mg of metformin HCI and 15 mg
pioglitazone is prepared as follows:
15 First Active Drug
I Core " (% composition of core)
Metformin HCl 90.54%
Povidone K-30', USP 4.38%
~ Sodium Tribasic Phosphate 4.58%
20 Magnesium stearate 0.5%
! approximate molecular weight = 50,000; dynafnic viscosity (10% wiv
solution at 20°C) = 5.5-8.5 mPa-s. |
(a) Granulation
25 The metformin HCI is delumped by passing it through a 40 mesh screen and

collecting it in a clean, polyethylene-lined container. The povidone, K-30, and sodium
tribasic phosphate are dissolved in purified water. The delumped metformin HCl is
then added to a top-spray fluidized bed granulator and granulated by spraying the
binding solution of povidone and sodium tribasic phosphate under the following
30  conditions: inlet air temperature of 50-70°C; atomization air pressure of 1-3 bars and

spray rate of 10-100 ml/min.
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Pi oglitazone HC116.53 nyg/tablet Tween 802.0 ny/tablet Polyplasdone XL15.0
ng/tabl et 100padry O ear (YS-1-7006)8.47 ng/tablet Col or Coating Opadry
Whitel0.0 ng/tabl et Polishing Coat Candelilla Wax Powder2.0 ng/tablet 15
The pioglitazone coating is directly applied o the 500 ng netform n HCl
menbr ane coated tablets. The pioglitazone coating is prepared by dissol ving
0.252 kg of Opadry Cear, 0.269 kg of Pol ypI asdone XL and 0.036 kg of Tween

80 in 9.908 kg g nlze

i ngredients are ?egtg(é):b\#dgg g’g}ilgﬁ ?9%‘})[}9“ rag SS0gd ’]—é’ %anﬁfgoﬁer sed into
the sol uti anﬁlathdlolamm@emgzekdss ﬂﬁhez%oﬂnagmad gadulels appﬁssed)mrdughhhe:mdl rectly
applied to Q 1 nbrane coated tablets using a

24" O Har a Lg‘ggpe% Vg}hqﬁee mva?é’g% l_{%ir?‘%ﬁtsﬂgenf ol | owi ng conditions: Spray

Rat e15- 27 ﬁﬂ)/’lhibl&ﬁﬁ@Exhaust Tenper at ur e42 47C Atom zation Air Pressure25 psi
Pan Speed5-9 rpm Inlet Air Fl ow300-4 300nce the pioglitazone coating
has beeﬁ appl i eﬁ%e[ BgRIUBSARNE 5 9RTE €I4 Hi?ﬁlb?télﬁ@s%%%ﬁ?é‘aeﬁnaﬁﬂiet an

aest heti c ®lendddl with GRahétREmE H@@ﬂahmemrtagpﬂoﬁmmg} e (5)%&13@3 pAfPé;l i tazone
coated tabl et h& color coating is_prepared I sperSi ng . kg of
Qpadry “Whi plending,,the grangles gye ﬁ?FPP’FFSéé et é‘?‘ary'ﬂ?*i%ss @ﬁér‘&ﬂﬂ\/\ﬁ B méenm on is

appl i ed tosthﬁkﬁrcpb&ﬁﬁx‘et;ﬁﬁl@}% (1Rl I8del ARLE uppS RelciPwif an %Q@&@Lﬁfqoat L1

pan coater under the following conditions: Spray Rate20 n Exhaust
Tenper at ur 8@sindgtation pin).

10 As stated above,' the orifice may be formed by any means commonly
employed in the pharmaceutical industry.
(c) Seal Coating (optional)
The core tablet can be seal coated with an Opadry material or other suitable
water-soluble material by first dissolving the Opadry material, preferably Opadry
15  Clear, in purified water. The Opadry solution is then sprayed onto the core tablet
using a pan coater under the following conditions: exhaust air temperature of 38-
42°C.; atomization pressure of 28-40 psi and spay rate of 10-15 ml/min. The core
tablet is coated with the sealing solution until a theoretical coating level of

approximately 2-4% is obtained.

20
IT Membrane (% composition of membrane)
Cellulose Acetate (398-10)> 85% X
Triacetin 5%
PEG 400 10%
25

2 acetyl content 39.3-40.3%

(a) Membrane Coating Process
The cellulose acetate is dissolved in acetone while stirring with a
30  homogenizer. The polyethylene glycol 400 and triacetin are added to the cellulose
acetate solution and stirred until a clear solution is obtained. The clear membrane
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 mi/min. The
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5At om zation Air Pressure25 psi Pan Speed9 rpminlet Air Fl ow390-500 CFM
Once the color coating is applied, the tablets are polished using 0.036 kg

of 10 Candelilla wax powder. EXAMPLE 4 A control |l ed rel ease tabl et
containing 500 ng of netformn HClL and 15 ng pioglitazone is prepared as
follows: 15 I.First Active Drug A 500 ng nenbrane coated tablet is

prepared as described in Exanple 2 above except that conpound cup toolings
are used during tableting. The 500 ng nenbrane coated tablet has the

fol | owi ng cEHpHEPTE; tablet is Toatesorutil peiheesetifah coatng tyel elorpraimaelyB8pis  Sodi um
Lauryl Sul f@tgaedNF 25Magnesi um St earate, NF SEAL COATI NG Opadry C ear
(YS-1-7006) MEMBRANE COATI NG Cel I ul ose Acetate, 398-10, NF

30Tri acetin, USP Pol yet hyl ene d ycol 400, NF Total weight Second Active

Drug Layer ifg BedJaEg, 2 % Egg&e anmopnt {09l jetd ne HCL is applied
to the 500 Igg rré'r?‘m"r'ﬂ%iii b?u £ coat g}g %Ogiﬂcgkl&grogpgg% ?Orﬁn p%‘%“ﬁ)sl. The
final tablet has the follow ng conposition: Metform n HC1 nenbrane coated
tabl et 615. 87 Myp{ahkiSine He 43.5%

Tween 80 2.0%

Hydroxypropy! methylcellulose 54.5%

10 Tween 80 and hydroxypropyl methylcellulose are dissolved in purified
water. Pioglitizone HCI is then dispersed into this solution. The resulting suspension

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

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

pioglitazone is prepared as follows:

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

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

25 wi/v solution) 300-700 mPa-s at 20°C.

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

pressure of 1-3 bars and spray rate of 10-100 ml/min.
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5Seal Coat Opadry Clear (YS-1-7006)13.8 ng/tablet Pioglitazone Coating

Pi oglitazone HCl 16. 53 ng/tabl et Tween 802.0 ng/tabl et 10Sodi um Chl ori de4. 27
ng/ t abl et Qpadry Clear (YS-1-7006)2,0 ng/tablet Color Coating Opadry
Wit e8. 10 nyg/tabl et Polishing Coat Candelilla Wax0.20 ny/tabl et 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 approxi mately

12.088 kg of the 50 nmenbr ane. coa tforrnin .t abl et res using a
740 Hara 20Lapgate PRI RES CRBle, e o e i PRt fiirer ¢ he

fol | owi ng congitit therisss dBpdrayig Raless fxh aus Thd énpkganuléscardpaedzatdugh aAl
Pressure Pan Speed 25l nplet Air .Fl.ow 20- /mn 35-45C 25 psi 9 rpm

390- 500 CFM i equ‘?ﬁ%‘{]ﬂﬂb&eieﬂ%{%%Og%ﬁwr@)ﬂs}ﬁ?@ﬁ’bpl ied to the seal coated
500 ng nmetform n HCL nenbrane coated tablets. The pioglitazone coating is
prepared by dissolving 0.040 kg of Opadry Cear, 0.085 kg of sodium
chloridé and @ ®2Bet§ of Tween 80 in 4.915 30 kg of purified water using a

honpgeni zer. Ongge hAGRGUMNEEM B Phiediiforth a0l YEH stafhi32&edidcreln Rgogl i t azone
Ha is dispersed into the solution and honogeni zed. The honobgeni zed

di sper si on blesdedheith isonetEamin HOh grasulss fargapwdingdy fye (b mnviesnAREL: menbr ane
coat ed t abhahiny Sh8Grfhfd " arl SRR ROR rotkdly! pRANGELARRR 19137 bl ol | ow ng

condi ti ons:
standard concave punches (plain lower punch, upper punch with an approximately 1

10  mm indentation pin).
As stated above, the orifice may be formed by any means commonly

employed in the pharmaceutical industry.

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

approximately 2% is obtained.

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

4 acetyl content 39.3-40.3%

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

tablets in a fluidized bed coater employing the .following conditions: product
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Spray Rate Exhaust Tenperature Atom zation Air Pressure Pattern Ar
Pressure Pan Speed Inlet Air Flow 10-30 nl/gun/ m n 35-45C 20-40 psi 20-40
psi 8-12 rpm 250-450 CFM Once the pioglitazone coating has been
applied to the seal coated 500 ng netforrnin HCL nenbrane coated tablets,
an aesthetic or color coating of Opadry 10 Wite is applied to the

pi oglitazone coated tablet. The color coating is prepared by di Zper\s/\ihng

0. 159 kg of adr n 1.585 k rlfled wat er. The Opadry ite
suspensi on % 33‘3{6 o\éAg 6f2§ d( H’é"“b‘lz?fﬁﬂnlpg%?illfﬁQ ERpEpamatelyh] bars ard sRECTSII ti ons
simlar to dfhasasoayein. Tad salravdrd @bledipRbdtscAlntiP R tRbretibg cSARL 16RRLS “9 Once
the color coating is, applied, the tablets are polished using 0.004 kg of
Candelill a %ﬁ?xﬁ’ﬁﬁkﬁ%?mﬁ%thM\/PLE 5 A controlled rel ease tabl et
containing 1000 ng of metform n HCL and 30 ng pioglitazone is prepared as
follows: |.First Active Drug (% conposition of core) A Core Metform n HC

88. 07% Povildone Skecad Activesprog Iavermodi uni% aemydsitign of stcendicdinatynesi um
Stearate 0.5% piqglitizone HCI 43.5%
Tween 80 2.0%

Hydroxypropyl methylcellulose 54.5%
Tween 80 and hydroxypropyl methylcellulose are dissolved in purified water.
10  Pioglitizone HCl is then d'ispersed into this solution. The resulting suspension is then

sprayed onto the above described tablets.

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

15  pioglitazone is prepared as follows:

1. 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.

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

CORE
) Metformin HCl 500 mg/tablet
Povidone K-90, USP 35.96 mg/tablet
25 Sodium lauryl sulfate, NF 25.84 mg/tablet-
Magnesium stearate, NF 2.82 mgftablet
SEAL COATING
Opadry Clear (YS-1-7006) 23.53 mg/tablet
MEMBRANE COATING
30 Cellulose Aacetate, 398-10, NF  23.56 mg/tablet
Tracetin, USP 1.39 mg/tablet
Polyethylene Glycol 400, NF 2.77 mg/tablet
Total weight 615.87 mg/tablet
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3 approxi mate nol ecul ar wei ght = 1,000, 000, dynam c viscosity (10% w v

sol ution) 300-700 nPa-s at 20C. Approxi mately 206. 34 kg of purified water
is added to a stainless steel tank 30 followed by approxi mately 10.86 kg of
povi done K-90. The solution is m xed at about 330-360 rpns for about 45

m nutes or until the povidone is conpletely dissolved. Approximtely 139.14
kg of netformn HCL is passed through a Com | equipped with a #813 screen

and no spacer at, 840-850 .. The screened netformn HCL is | oaded
into a GPC& 60 %—@—&8@%&5@&&%" { il i zed bed coater with Wirster insert (size
32" by 35 nm hi gR)imtietifitedreR%Zdnsun0bf Sb@Riatorne HOL, isTiRI1ERS QL b oidCL s
fluidized and the prqoduct tenperature is adjusted to about 38-43C. The

povi done sol ut i BtPEIR FC pembarne soatedtablet prapazakin sisp A omhe ind Mblavhash an

atom zation preggsysi®vah it¥no- 3.0 bars and the punp rate of: 0-15

m nutes _16-30 m nutes 3g1-4 m nutes 1046-60 m nutes 61 m nutes to end
491-5155g/ mi n ( MeHgenin 5§ grembagnesgged 10 g/ ni6l5E7 agfeble700 g/ nin) 860- 910
g/mn (target 9PR. sk 0-1170 g/mn (target 1100 g/mn) 1] 70-1220
g/mn (target 1206 (f:ﬁdr% n aﬂr%g Once the povidone solution has been ,
consuned, the granulRsgldazeneHidd i n t he fl uildiS8edg/bltt at about 2100 CFM and
60C inlet air tenper resuntil the loss on dryi.ng (LOD) is not nore
than 2% The resul tifl‘geléar%gnul es are passed tﬁgﬁé#@ Com | equi pped with a
#1143 stainl ess st edlolgdasdere ¥hd a #075 spader0ap/tadblespeed of 1086- 1088 rpns
to produyce appr oxi el 0 tform Cl anul es. The granul ation
procesgbli S repeated agé'céﬁﬁt@ﬁ'ﬁ'%@producgg"gp’ﬁglfﬁ%;e)t(ateI y 300 kg of
metformn HCl g€CelouCesing20Appr oxi mately 300 kg of the netformn granul es
are added to a 50 Ft... Slant-Cone bl ender along with approxi mtely
14.38 kg of sodi um |WPI WHiEfate and bl endd@-4BEBdut 20 minutes. About
1.58 kg of magnegiskingsog@arate i s passed through a #40 nmesh stainl ess steel
screen then added to_the mxture in the Sl ant-Cone blender. The resulting
mxture is bl ended fGPdedBUVasPowdait es t hen 2Bmedahittessed into tablets

usi ng @ conventional tablet press equipped with a round conpound cup die, a
pre-conpression force of 6 and a main conpression force of 38. The

resul ting tabl eths BElitgrone Loniinggist diresihy eprifed toghe §0@ anapstfermin #Cly with a
target wei ghtibfhe tdAR0mbRAT HNRSSoitadls 36atiP if bRLARE bYTaidSiviiR)oApd a
friability of |less than or equall§ ?o 0.?3% SOQé. EJFéﬁéal Cgatlléna ‘Q About 57.61
kg of the k»piOradny elear. B26h ke efPolyplasdona ke and 036 kawoEdwaen ¥ ard.98adr y

mat eri al : { s e 1 £ i ving the

Cpadr . mat & PhPEAOSLWLED LEnbH Ronohisy. L OTe: Mt gkt ste iRy 08 |

about 201. %3%ke QF pisakitaransdlGhisetispershe intp alhr solusiviniand diomogentizedn Bpr ayed ont o

the core tm%%nigéqq@g?é}ﬁog 1'§|at'h§n Id"?rgc{go %li_ehltop@@ £002% rmWf(H}xi:? }ﬁﬁ pan, 3
efo ndi t'i ors:

spray guns under t l'ow ng co exhaust al'F tenperature of
40- 47C;, atoainbrand ontedtedgspengh 2500 Hat Jpadicoat 3l ghars peyer mathehofollé 8660 g/ i n/ 3

gL}ms, pan &ggﬁ@ng 4-8

Spray Rate 15-27 mL/min
25 Exhaust Temperature 42-47°C
Atomization Air Pressure 25 psi
Pan Speed 5-9 rpm
Inlet Air Flow 300-400 CFM
30 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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5i pms and air volune of 10001200 CFM The core tablet is coated with the
sealing solution until a theoretical coating |evel of approximtely
2.8-4.4%is obtained. C. Menbrane Coating 10A cellul ose acetate nenbrane
coating is applied to the seal coated netformn 1-1Cl tablet cores to
produce nenbrane coated netforrnin HCL tablets with the foll ow ng
conposition: Metformn HCL 1000ng Tabl et 98. 456% Cel | ul ose Acetate
(398-10)4 1. 3}3{{ o Tri ac 077% §§G 400 1.54% 4 acetyl cont ent

39. 3- 40. 3% 4plied to the %&’WP%‘E"@ elgging g 3 Qilarphabopat e FoptsT a

st ai nl ess sﬁ,@j@}thgmh\ﬁ@d&mgﬁgy about 0.788 kg of cellul ose acetate and

m xed for about 20 m nutes until the solution beconmes clear. Once the
solution is cleatP™3HE 0.092 kg of pol $eBAYLERE gl ycol 400 is added to the
sol ution and m x8G.§RTeRPQMbed M Nutes Bolkgwed by the 25 addition of about
0.046 kg of thacetin. The solution is mxed for an additional 5 m nutes.
About 59 07 kg ditomzatierpdir Peesared net f o2hbsi HC1 tabl ets are | oaded into a
GPCG 60 (datt) hral ﬁgedflu' di zed bed coay % with Wirster insert (size 18" by
45 mm high) with a hozzle of size 1.5 nm "the seal coated metformin 1-1C1
tabl ets arei s 30nkt firdfloved and the prodd2d-56e@ir ature i s adj usted to about
2113C. The cel lul ose acetate solution is sprayed onto the fluidized seal
coated nmetformn HCl tablets with an atom zation pressure of about 2.0-3.0
bars, air voI urrromcé tHe6800r @atngIsMpalid, thestpbslety areapdishdd weilpld.086 gg o n until a
wei ght gai g l2%(tar et -1.38% is obtained. Once the desired anount of
nenbr ane co aﬁ ﬁ%l aﬁﬁa&%’@’ “appl i ed the menbrane coat ed

EXAMPLE 4
A controlled release tablet containing 500 mg of metformin HCl and 15 mg

pioglitazone is prepared as follows:

15
1. First Active Drug
A 500 mg membrane coated tablet is prepared as described in Example 2
above except that compound cup toolings are used during tableting. The 500 mg
membrane coated tablet has the following composition:
20
CORE
Metformin HC] 500 mg/tablet
Povidone K-90, USP 35.96 mg/tablet
Sodium Lauryl Sulfate, NF 25.84 mg/tablet
25 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
30 Triacetin, USP 1.39 mg/tablet
Polyethylene Glycol 400, NF 2.77 mg/tablet
Total weight 615.87 mg/tablet

11. Second Active Drug Layering
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tablets are dried in the fluidized bed 2113C and 13501100 CFM for about 10
m nutes followed by 40C and 13501100 CFM for about 5 m nutes. The
resul ting menbrane coated tablets are laser drilled to create an orifice in
t he approxi mate center of each side of the nenbrane coated tablet (i.e 2
orifices) with 5 an average dianeter of 0.5 mmper orifice. The top
mcronmeter is 6.5 2 nm bottommcroneter is 6.75 2 mm the pul se width of

the laser is 170170 ul se del ay of. 0150 .350..1150,r ectively.
Second Active &g’"ﬁ’gﬁ%%ﬁeofe%%ed?%?ugy?g?lgééleazgﬁﬁﬁg ]so?ppﬁf%é the g%ﬂb‘; HCL is
applied to the hf¥ormig HCleedlaonted mbdo papered @asep 1t Thé hal tpvlenas et i n
follow ng composition: -Metfarmn }1Cl nmenbrane coated tablet Seal Coating
150padry O ear ?9} METEPSBPYygl i t azone Coating Pioglitazone HCL Sodi um
Chl ori de Metformin HElahibrafe Baed {a¥fet 1- 7618Q)7 kor Coating

Qpadry |1 White (Y-22-7719) Polishing Coat Candelilla Wax Powder step |I.
The findl tabl eSeH&92t he 1201.0 ny/tabl et 16.0 ng/tabl et 33.06 ny/tabl et
4.27 ng/tablet 3.0 nopidpbeh: @fs-L7o0@/ t abl et1303 4Dkt abl et 25The seal
coating is prepared by dispersing 0.174 kg of Opadry Clear in 3.478 kg of
et hanol and ni xiPinglitagnedioaieg si on for 15 minutes. The dispersion is than

sprayed onto approxip;;aglgg%n%ﬁ 174 kg of the Qno/MMjepet fOrm n HCl nenbrane

coated tablets using a ra Labcoat |11 pan coater. The seal coat is
applied to the 1000 hyeawlOf or mi n HO nenbr ane2.¢ ogftadett abl ets with the
fol 'owygg condi tionsgygium Chioride 4.27 mghablet
Opadry Clear (YS-1-7006) 2.0 mg/tablet
Color Coating
Opadry White 8.10 mg/tablet
Polishing Coat
15 Candelilla Wax 0.20 mg/tablet

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

20  Labcoat III 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

25 Inlet Air Flow 390-500 CFM

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

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

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

30 kg of purified water using a homogenizer. Once these ingredients are dissolved,
0.328 kg of pioglitazone 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 III pan coater with the

following conditions:

20



30Spray Rate Exhaust Tenperature Atom zation Air Pressure Pan Speed Pattern
Air Pressure 10-30 m/gun/ mn 25-45C 20-40 psi 6-12 rpns 20-40 psi Inlet
Air Fl ow250-450 CFM The pioglitazone coating then is applied to the
seal coated 1000 ng netform n HCL nenbrane coated tablets. The pioglitazone
coating is prepared by dissolving 0.036 kg of Opadry O ear and 0.046 kg of
sodiumchloride in 5.344 kg of ethanol 5 using a honobgenizer. Once the

i ngredients are_di spersed, 0.359 k f pioglitazone HCl is dispersed into

t he sol ution anépﬁ‘égﬁﬁb"eni zed. The ﬁB—%Bgéﬁwéamdi spersion is then applied to
the seal coatedEkRQGt TEngERkder I ni n3kigkeacrenbr ane coated tablets using a 24"
O Hara Labcoat 111 pan coater with the follow ng conditions: Spray

Rat e10- 30 nlL/ guiteRiRtiERBigstreTe n BB Peir e25- 45C At oni zation Air
Pressure20-40 ppindRA;gRESHE- 12 rqu_ﬁgggiern Air Pressure20-40 psi Inlet Air
Fl ow250- 450 CFM 150nce the pioglitazone coating has been applied, an

aest het bc or coP#rSessdti ng of Opad®yl2ipmwhite is applied to the

pi oglitazone co . ts. The cgkp ing is prepared by dispersing
0.220 kg, of qu’g%%tF ite in 4.4 5/&&%&0 et hanol . The Opadry Il White
suspension is than applied to the pioglitazone HCl coated tablets using a

24" O Hara Labcgat LIl . coat er,. usi ng _condi.ti.qns, si.m | ar hose
descri bed 20abo§lem? g’re ?lﬁéﬂgzé)g‘f 08335@?%’6%6@13@]{693035? ?rgl 58&3?({ ﬁ%é ¢ appl i ed,
t he tabl et metfornipdiCE hethbime ngated Adbletk nodesBatiiel colba cowting PEWREy EXAMPLE 6
A control | el ease .tabl et- cont ai ni ng, 1000 of metformn 1-1Cl1 and 30
25pi 0 gllpt a%ﬁ 15 2P }egF}g pigghtazone 89\%‘% taglet. Iilge color coating 1s prepared%y "9
dispersing 0.159 kg of Opadry White in 1.585 kg of purified water. The Opadry
White suspension is applied to the pioglitazone coated tablet using conditions similar
to those described above for application of the seal coating. Once the color coating is

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

15
EXAMPLE 5
A controlled release tablet containing 1000 mg of metformin HCI and 30 mg
pioglitazone is prepared as follows:
L First Active Drug
20 A Core (% composition of core)
Metformin HCI 88.07%
Povidone K-90°, USP 6.87%
Sodium Lauryl Sulfate 4.55%
Magnesium Stearate 0.5%
25
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
30 followed by approximately 10.86 kg of povidone K-90. The solution is mixed at

about 330-360 rpms for about 45 minutes or until the povidone is completely
dissolved. Approximately 139.14 kg of metformin HCI is passed through a Comil
equipped with a #813 screen and no spacer at 840-850 rpms.
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| .First Active Drug A 1000 ng nenbrane coated tablet is prepared as
described in Exanple 5 above. The 1000 ng nenbrane coated tablet has the
fol | owm ng conposition: CORE 30Metfonnin 1-1C11000 ng/tabl et Povidone K-90,
USP78. 0 ng/tabl et Sodi um Lauryl Sulfate, NF51.69 ng/tablet Magnesium
Stearate, NF5.65 ng/tablet SEAL COATING Opadry Cear (YS-1-7006) MEMBRANE
COATI NG Cel | ul ose Acetate, 398-10, NF Triacetin, USP 5Pol yet hyl ene d ycol
400, NF Tot al ht 47. 05 /[tablet 0.92 ng/tablet 1.85

: tablet 15.77 o]
o/ t abl et 1201. FTF%‘BFé’%e‘fOW’n%é@dﬁ&aMtWé@% 60 (Glatt) brand&ﬁlm'xmrb?} ate

| anoun i ormn
rel ease Unbeddoae @eth wxﬁét@ﬂi%se%gslzwzaapis%}k %he faJTQanaTQ; tab?z%t

HCl nmenbr ane coat ed tabl ets epared in’'step |. as the
fol l owing confsi # hometiamip &iGin lpidizedend thameodvoiatemperaaty ietdi2sied & my/ t abl et

Seal Coat Opagion: 982g¢c ( ¥§e %0\7199:@ ohutfon TV ﬁr@)@de&nolélpl Rk ARG GO | N
Pi oglitazone HCl 33.06 ng/ta
5 HCI with an atomization pressure of about 2.5-3.0 bars and the pump rate of:

0-15 minutes 491-515 g/min (target 500g/min)
16-30 minutes 680-710 g/min (target 700 g/min)
31-45 minutes 860-910 g/min (target 900 g/min)

10 46-60 minutes 1090-1170 g/min (target 1100 g/min)

61 minutes to end 1170-1220 g/min (target 1200 g/min).

Once the povidone solution has been consumed, the granules are dried in the
fluidized bed at about 2100 CFM and 60°C inlet air temperature until the Joss on

15 drying (LOD) is not more than 2%. The resulting granules are passed through a
Comil equipped with a #1143 stainless steel screen and a #075 spacer at a speed
of 1086-1088 rpms to produce approximately 150 kg of metformin HCI granules.
The granulation process is repeated a second time to produce appromixately 300
kg of metformin HCI granules. .

20 Approximately 300 kg of the metformin granules are added to a 50 cu. Ft.
Slant-Cone blender along with approximately 14.38 kg of sodium lauryl sulfate
and blended for about 20 minutes. About 1.58 kg of magnesium stearate is passed

) through a #40 mesh stainless steel screen then added to the mixture in the Slant-
Cone blender. The resulting mixture is blended for about § minutes then

25 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 t0 0.8%

30
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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Sodi um Chl ori de5.0 ng/tablet Opadry Cear (YS- 1-7006)3.7 ng/tablet Color
Coating 200padry Il Wiite (Y-22-7719)21.54 ny/tablet Polishing Coat

Candel il l a Wax Powder 0.40 ng/tablet The seal coat is applied to the 1000 ny
metform n HC1 nenbrane coated 25 tablet. The seal coating is prepared by

di spersing 0.229 kg of Opadry Cear in 4.573 kg of al cohol USP and m xi ng
the dispersion for 15 mnutes. The dispersion is then sprayed onto
approximately 13.08 kg of the 1000 ng netforrnin HCl tablet cores using a
24" O Hara Labcthks of pupled welat- chevipadrt $rdutivozs Itieent sppaysé tontti2thefaorm t he t op
of the stati t | nditions: .30Spr Rat e25 10

nmL/ gun/ mn Exagjg{sj%&%er?pd;ggiaﬁﬂf%g@%pﬂ%%%&%gﬁ %’gﬁf\g% ]Alg’r ?é;rgg §ﬂ?se‘f’69r40 psi Pan
Speed4- 9 r pm tBepollywibgr cdHdanRE0 EAIOnEFME ®Paptreture Af r4PAESS udterhDaddh psi

The seal coatjing di ihon. i s.continu stitred until it is consuned
during the cdating oggg%égsPSl’ﬁ%épaﬁ’ir qu?ﬁgé%Weglg’Hgfigﬂﬁs’ PR Paed ogﬁﬁl ied to
the seab coatmpehs BD6Ir ngfunetof 0000:200-CEMIEIDERE able0RtcBeted Mth@licseallr

pi oglitazone coating.is, prepared.by mxing 4.434 f al cohol USP and

1. 250 kg of pi?f‘i“f’f‘@g"]\i&eﬁ‘ etgﬁ{ﬁ?? e §Ppéox¥8?‘§2l§%'g'6%dﬁ obgingd i fi ed wat er
ratio) and slowy dispersing 0.040 kg of Opadry Clear into the solvent

m xture. Once_the Opadry Clear is dispersed, it is honogenized for about 10
m nutes. 10 &cwem@nﬁﬁéﬂf% Cl ear dispersion is honbgeni zed, 0.054 kg of
sodiumchloride is added to the dispersion and honbgeni zed for about 2

m nutes. After the sodiumchloride is honpgeni zed, 0.360 kg of pioglitazone
HC1 is18l owy di fpeeldese gectate haersbriane reatirigx isamgpliedete fibsrsgenicoatedl f or about
10 M NUt €S melfBifin G RIA%olas SRBu ANt SorY RARE ik inifcTABRASAZ o 1.
removed fromthe m xing vesse an]cli replaced 15 vvltﬁnan alr mxer and m xed
for an addiheifolewing sompasiiioss. The pioglitazone suspension is stirred until
t he suspension is consuned during the coating process. The pioglitazone NC
suspension is applied to the seal coated 1000 ng netformn HCl nenbrane
coat ed tabl et coMetfousindila 0Rdihg Dablar a LMASAY 111 pan coater with the
nozzl e tip set 4.2 oV, sof the jc bed with the foll ow ng
condi tllé)ns: ZOSprC%}ul at%‘%?&%&r%%'ﬁghni mn E?(%lgilj)gt Tenper at ur e255C At om zati on
Ai r PressurelO- 40ripsiinPan Speed4-9 rpns 0.077%

PEG 400 1.54%

% acetyl content 39.3-40.3%
20 |
Approximately 29.95 kg of acetone is added to a stainless steel tank followed
by about 0.788 kg of cellulose acetate and mixed for about 20 minutes until the
solution becomes clear. Once the solution is clear about 0.092 kg of polyethylene
glycol 400 is added to the solution and mixed for about 5 minutes followed by the
25  addition of about 0.046 kg of triacetin. The solution is mixed for an additional 5
minutes.
About 59.07 kg of the seal coated metformin HCI tablets are loaded into a
GPCG-60 (Glatt) brand fluidized bed coater with Wurster insert (size 18” by 45 mm
high) with a nozzle of size 1.5 mm. The seal coated metformin HC] tablets areis
30  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 400100 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



Pattern Air PressurelO-40 psi 25Supply Air Fl ow200100- CFM Once the

pi oglitazone coating has been applied to the seal coated 1000 ng netformn
HCl nmenbrane coated tablets, an aesthetic coating of Opadry Il Wite is
applied to the pioglitazone coated tablet. The aesthetic coating is
prepared by 30 dispersing 0.235 kg of Opadry Il Wihite (Y-22-7719) in 4.691
kg of al cohol USP and m xing the dispersion for about 1 hour. The Opadry II
Wiite dispersion is than sprayed onto the pioglitazone HCl coated tablets
usi ng a 24"taldetRiareg dish b e ﬂP’Id‘Zﬁ%rPeégéf‘:érC\ﬁ’@%3t59féloﬁo§EMefqri%ngeﬂo 42" from
the top of hfgesTdbived BEgorantiatinsof10b cPM RY 6ARIIIhARS: Spray Rate25 10
m ./ gun/ mn Exhaust Tenperature25C5C Atom zation Air PressurelO-40 psi Pan
Speed4- 9 r pm 5SUpprspulting membrene oaate! tarrls peetlassr drilkidrto pregisgnogfice 0 psi

The col or -ng,:di i S ' el bl js;Spersi on
(o consumed auPT gt REELS P Pab ST Al Bl bl A brif IR e
suspensibon ansavergs Wirettler tdie). abh gies osfiee. diThedop mitrhmelepat bigt Bamnt or about
5 mnutes with a n ee f up 2-8 r e t rature of
25" 5C - onco PRI PARIREFErS a0 g e Fhlte o R AR PR T IRE 2t e
pan speed idelag@df 8B40 £ib0tand abDHI503espectprety. and 0. 004 kg of Candel | i a wax
powder that had been passed through a 60 nesh screen is sprinkled onto the
tablets. After the 15 tablets have rolled in the wax for about 5 mnutes

t he exhaustii.ai r Secont WecedDaR and the tablets are rolled for an additional

10 m nytes., . .The f{inished polished tab exhi bited the follow ng
pi ogl i 88zofd iPEedigiesielsesft ?‘Bﬁurﬁr‘bgf P’Iogﬁm’ﬁ {{gi‘t Edaﬁﬂlﬂ‘e‘gl tE’Jél&?e alﬁ’ﬁgrr% us type 1
at 100 r pmpidiformdHICl Berhblafd cotMdelleR WrémaredSalstebi 10MThe 26hhI tBR: Rh0@E i t azone

Rel eased 10 mi n. 42% 20, m n79% 30 m n95% 45 m n102% 25 The finished
pol i shed t dPHQYingfaRPostiAbai ned the fol | owi ng pioglitazone rel ated conmpounds

when tested by KRMGHSIE Aerme@BSedRoidPM  120A204.061:8R0 M col um, a

0.1 M ammoni um acetate buffer:acetonitrile:glacial acetic acid (25:25:1)
nobi | e phase, aS#d§loating ection volune, 0.7 nLinin flow rate, 25C col urm 30

t enper ggure and 269 @ggd\p@@glme@g;_h;,b@g) the UV dectﬁ,c_'(;,q@tab]et

Pioglitazone Coating

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

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

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

30 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

24



NaneRel ati ve Retention TimeAnount (% RS-10.7N.D*. Pioglitazonel.O
RS-21.50.03 RS-3 3.4 0.04 RS-4 1.2 0.03 RS-5 2.8 0.04 *N.D. = none
detected 5RS-1 is

(+/-)-54p[ 2- (5-ethyl - 2- pyri dypet hoxyThenzyl ] - 5- hydr oxy- 2, 4-

t hi azol i di nedi one. RS-2 is

(z)-54p42- (5-ethyl -2-pyridypet hoxyl benzyl i dene] -2, 4- thiazoli di nedi one.
RS-3 is (+/-)-54p42-(5-ethyl-2-pyridypet hoxy] benzyl]-342-(5-ethyl-2-
10pyri dypet hy11iRedAi Ricazol i di nedi @58-450 CFM RS-4 is

i e LA
final poli shedmtablagt cvsd RBRKAIERE bidgRtadde datitdORpreRtddl 8y dxssolvmg
0.036 kg of Opadry Clear and 0.046 kg of sodium chloride in 5.344 kg of ethanol
5 using a homogenizer. Once the ingredients are dispersed, 0.359 kg of pioglitazone
HCI is dispersed into the solution and homogenized. The homogenized dispersion is
then applied to the seal coated 1000 mg metformin HCl membrane coated tablets

using a 24” O’Hara Labcoat 111 pan coater with the following conditions:

Spray Rate 10-30 mL/gun/min
10 Exhaust Temperature 25-45°C
Atomization Air Pressure  20-40 psi
Pan Speed 6-12 rpm
Pattern Air Pressure 20-40 psi
Inlet Air Flow 250-450 CFM
15 Once the pioglitazone coating has been applied, an aesthetic or color coating

of Opadry 11 White is applied to the pioglitazone coated tablets. The color coating is
prepared by dispersing 0.220 kg of Opadry 11 White in 4.407 kg of ethanol. The
Opadry 11 White suspension is than applied to the pioglitazone HCl coated tablets
using a 24” O’Hara Labcoat III pan coater using conditions similar to those described
20  above for the seal coating. Once the color coaling 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
25  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
30 Metformin HCl 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

25



contai ning one (1) 2g SORB-I1TO desi ccant canister and subjected to
accelerated stability conditions of 40C and 75% relative humdity for three
(3) nonths. After storage, the final polished tablet was tested and
exhibited the follow ng pioglitazone HCl dissolution profile when tested in
a USP apparatus type I at 100 rpmin a 2.0 20 HCl -0. 3M KO buffer sol ution:
Ti me% Pi ogl i tazone Rel eased 10 min.38% 20 m n73% 30 m n92% 2545 m n101%
The stored final polished tablet also contained the follow ng pioglitazone
rel at ed conpdimdey WredYBdsT®E) by HPIZOumi/teyled YMC- ODS- AQ 5pm  120A, 4.6 X
250 mm col ygEm AFgpni um acetate buffer:acetonitrile:glacial acetic
acid 30 (25: 25;13?()‘1&%%?9& phase, a 40pL injection volunme, 0.7 niL/mn flow
rate, 25C colGshnlosefpiatatdGBd0aNE 2615 Hirmghablet! ength for the UV dectector.
NanmeRel ati ve ty Ti meAmount (98, RS;,10..7 Pioglitazonel.0 RS-21.50.03
RS 35 40, 05 ALITHSD, Re 5. 80, 04" e none detected EXAVPLE 7

A contr 6l | ed Poblethakee Ghlebb400cNAt ai ni.8Hmg@etnry of netformin NC and 30 ny

10 pioglit ne prepared as fol . A, _First Active Drug Core
A cel | ul osg{zo%&@’te}ﬁg coat ed netformllr?%i\f—@LmQQB{;Et is prepared as described in

15 Exanple 5. B. Second Active Drug An i mmedi ate rel ease anount of
pi oglitazo H(:g V\ﬁé appl ied to the 1000 ng netform n HCL nenbrane coated
tabl ets _pri:(;e)aree 1 p A The 20final- tablet had the foll ow ng
conposi t1on: An immediate release amount of pioglitazone HCL is applied to the 1000 mg

10 metformin HC] membrane coated tablets prepared in step 1. The final tablet has the
following composition:

Metformin HCI membrane coated tablet 1201.0 mg/tablet

Seal Coat
Opadry Clear (YS-1-7006) 21.0 mgftablet
15 Pioglitazone Coating
Pioglitazone HCI 33.06 mg/tablet
Sodium Chloride 5.0 mg/tablet
Opadry Clear (YS-1-7006) 3.7 mg/tablet
Color Coating ,
20 Opadry 11 White (Y-22-7719) 21.54 mg/tablet
Polishing Coat .
Candelilla Wax Powder 0.40 mg/tablet

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

25  tablet. The seal coating is prepared by dispersing 0.229 kg of Opadry Clear in 4.573
kg of alcohol USP and mixing the dispersion for 15 minutes. The dispersion is then
sprayed onto approximately 13.08 kg of the 1000 mg metformin HCI tablet cores
using a 24” O’Hara Labcoat 111 pan coater with the nozzle tip set 442” from the top of

the static bed and the following conditions:

30 Spray Rate 25+ 10 mL/gun/min
Exhaust Temperature | 25°C+ 5°C
Atomization Air Pressure 10-40 psi
Pan Speed "~ 49 1pm
Supply Air Flow 200+£100 CFM
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Metform n HC1 nmenbrane coated tablet1201.0 ng/tablet Seal Coat Opadry C ear
(YS-1-7006)9.00 ng/tablet Pioglitazone Coating 25Pi oglitazone NCI 33. 06
ng/ t abl et Hydroxypropyl Cellulose, NF (HPC-SSL) 9.0 ng/tablet Lactose
Monohydrate, NF30.0 ng/tablet (nodified spray dried) Polyethylene dycol
8000, NFO.450 ng/tabl et 30Titani um D oxi de, USPO.90 ng/tablet Polishing
Coat Candelilla Wax Powder 0. 40 ny/tabl et The seal coat was applied
to approxinmately 12.09 kg of the 1000 ng netform n HC1 nmenbrane coated

t abl et prepar edPitRnsARPredswtescri bed abonejo pkhe seal coating was prepared by
di spersing about 0.91 kg of Opadry Cear (YS-1-7006) in about 1.133 kg of
purified water for 30 m nutes. The dispersion was sprayed onto 5

approxi mat el y 1Phdakébathg GiBsersiOPR OBiBhPRRQ il it iefnStm&PaGHUSI NY @
24" O Hara Labcoat 11l pan coater with the nozzle tip set 412" fromthe top
of the st atheCoB#8 Pr®espray guns and the following conditions: Spray Rate20
10 nmL/gyni mn E;qg'gaﬂ; ; 1 ! i rel0- 40
psi PanSJ Speed4-9 r pén%hé%gﬂ?%aﬁl})? E@?%&@B@%O%Q@F%mﬁg’% g?ﬂ‘)e/ﬁ.ﬁ‘? nﬁ#@é@l’}r el0-40

psi 15The Hﬁé@errtbmweategmgletsg e icghpenedopting ih preparel by guiking 414390 ny
metformn t t;ab T. } i t S prepared
by ol owl y o eoaraionURPEAR 12508 Mihined WPl AERPE PR Ao RS

(HPC- SLL) purifeidovater8atic) ané glovfly gisparfing 0l Od@keof Ofiddey HREr B8) tharsdlvedt er was

(modi 11 oo DB SReER el RS Buptite PisRomaBSll FolRER WBhRe And mi xed
for abbut Oned that@mdryACleer dikji&tsibﬁﬁtl@ﬁﬁgﬁﬂ'ﬁechm}%d.ldgmfl @ﬁhﬂhpklhl_ﬁﬁddﬂisy 0. 005 kg
o 257" IR B S 000 Rk 01 e bR S
m nut es. Aéll@ideaid GiginoRenizad|0.860 Qf offipidgh@z@RAIC] 0. sy KigppiseDintd &eone
2 )(;F[H(‘.) ;:glnor éo veen¥\€3?x e(ajlids tggxg c?nqogleg}zgd orr]%b(():u?%) Ing utgs(?l (Slxgclqué pi-ggfitgzo%g%(lllng

is homogenized, the homogenizer is removed from the mixing vessel and replaced

15 with an air mixer and mixed for an additional 15 minutes. The pioglitazone

suspension is stirred until the suspension is consumed during the coating process. The

pioglitazone HCI suspension is applied to the seal coated 1000 mg metformin HCl

membrane coated tablet cores using a 24” O’Hara Labcoat 111 pan coater with the

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

20 Spray Rate 25+10 mL/gun/min
Exhaust Temperature 25%5°C
Atomization Air Pressure 10-40 psi
) Pan Speed 4-9 rpms
Pattern Air Pressure 10-40 psi
25 Supply Air Flow 200+£100.CFM

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

30  dispersing 0.235 kg of Opadry II White (Y-22-7719) in 4.691 kg of alcohol USP and
mixing the dispersion for about 1 hour. The Opadry II 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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25 contai ned approxi mately 15% excess material to conpensate for materi al

| oss during the coating process. The pioglitazone suspension was stirred
until the suspension was consumnmed during the coating process. The

pi oglitazone HCl suspension was applied to the seal coated 1000 ny

metform n HCl nenbrane 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 30 bed,
3 spray guns with the follow ng conditions: Spray Rate2010 mguni m n
Exhaust Tenper abRifEB8i85C At oni zati on N%Sﬂp}(b@g(aué/}?@nm psi Pan Speed4-9
rpms  Pattern AxghaR6iasipe@dPs 40 psi Supply, Ny Fl ow300100 CFM Once the
pioglitazone tablets were dried, the exhaust air was turned off and 5 the
pan speed was adjoryzasign idr Bpsure 3- 4 r pnd-4lwhi 0. Q04 kg of Candel | i a wax
powder that hadp e(ﬁassed t hrough a 60 h screen was sprinlded onto the
tablets. After the'tablets have rolled in e wax for about 5 m nutes the
exhaust Sai r wasSupphnéd Fiow and t he t abl e108+1#r@ Mol | ed for an additional 10
m nutes. The figplshed. palished tablet r sed greater than 95% of the

pi oglitazone 10p%/t\ﬁle}lngltr£§etsseucﬁei n a USP ap éﬁgﬁsbs type 1 at 100 rpmin a pH
2.0 HC1-0.3M KC1 buffer solution. The final tablets also exhibited a

har dness gr eat ef]?thqin 35 Iéé) and a friability of 0,00% The final tablet was
tested for pioghit $2Enea é]fsé?ars@&fﬁcfﬁﬂﬁ%“oﬁéyﬁﬁﬁ@ un gpﬁg‘hg"’% 85DS- AQ

5p. m  120Acordufiekdi?ing theBoa@dipfoces® 0. 1 M ammoni um acet at e
bufferacetonitrjle:glacial acetic acid (25:25:1) nobile phase, a 404

injectidn 15 vo 1e gpsthetig 99pHRe FYSBERSIoRLiE consumed; e fablets arppdiedtinthe and 269

nm wavel engiahing ?ﬁn fon @b SABGERRS WAl a fiesPebP b éb%upi-StrBﬂstaﬁéran@ ukeported in
Table 1 below. The final polished tablet was packaged in a 100 cc HDPE-

bottle conteaIPRIaRYE o * 27C-3gnaha 1ablets ae dried dbr exbavst sirds tumed offdnidect ed t o
oot ity : fiitg e
ol gty ol 1 0,54 00 1 6T A it WY,

| {0
fifteen days, 1 nont mont hs, hs an St or age,
the final b8lladtheen passsiddhrongisa 6@ sreshtiscaged if spuinkiled ontodhe bletst Heftek Glel owi ng

i oal i | YNMC, QDS- AQ,
piogl i i@é Z@ng{sgﬁgé I‘Z%gg&ﬂﬂﬂé’ WAL o MG R 0.4' %ﬁ{'\(h?eg r%KT)é/D eﬁ(lﬂg)&sgaﬁ 2 t%ﬁmeea on ¥ GRS AQ

5p. m 120A, mm col um, a um acet at ¢
buf f er acet @bictsrard rellesl far irmgddétivmel I miphtgs.( 25: 25: 1) nobi | e phase, a 40pL

i njection vol Un§15e ?Hiéhé&}/p iGehi! %\%e'i AL Ribidd tho%oﬂgair}gegpo%ﬁi%gﬁee }?é]d 269 m

wavel ength for ectecto
dissolution profile when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HC]-
0.3M KClI buffer solution:
20 Time % Pioglitazone Released

10 min. 42%
20 min 79%
30 min 95%
45 min 102%

25
The finished polished tablet also contained the following pioglitazone related
compounds when tested by HPLC using a YMC-ODS-AQ, Sum, 120:&, 4.6 x 250 mm
columm, 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

30 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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Nane Initial 0.5 M (% (% TABLE 1 3MBM (% (Y0) 1M (% 2 M(% RS-1 0.01
0.01 0.01 N.D. ND. N.D. RS-2 0.02 0.03 0.03

RS-3 3.4 0.04
RS-4 1.2 0.03
RS-5 2.8 0.04
*N.D. = none detected
5 RS-11is (+/-)-5-[p-[2-(5~ethyl-2—pyridyl)ethoxy]benzyl]-S-hydroxy—2,4-
thiazolidinedione.
RS-2 is (2)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene]-2,4-
thiazolidinedione.

RS-3 is (+/-)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl]-3-[2-(5-ethyl-2-
10 pyridyl)ethyl]-2,4-thiazolidinedione.
RS-4 is (+/-)-ethyl-2-carbamoyltio-3-[4-[2-(5-ethyl-2-pyridyl)ethoxy]phenyl-
Jpropionate.
RS-5 is ethyl-3-p-[2-(5-ethyl-2-pyridyl)ethoxy]phenyl-propionate.

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

20  HCI-0.3M KCI buffer solution: '

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

The stored final polished tablet also contained the following pioglitazone

related compounds when tested by HPLC using a YMC-ODS-AQ, 5pm, 120/3., 4.6 x

250 mm column, a 0.] M ammonium acetate buffer:acetonitrile:glacial acetic acid

30 (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.

Name Relative Retention Time Amount (%)
RS-1 0.7 ' N.D.*
Pioglitazone 1.0
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0.02 0.030.02 RS-3 0.03 0.04 0.03 0.03 0.040.04 RS-4 0.03 0.02 0.03 0.03
0.020.02 RS-50.04 0.04 0.04 0.04 0.03 0.04 = nonths 5 EXAMPLE 8 A
controlled rel ease tabl et containing 1000 ng of nmetformn Ha and 30 ngy

pi oglitazone was prepared as follows: 10 A First Active Drug Core A
cellul ose acetate coated netformn }1C] tablet core was prepared according
to the procedure described in Exanple 5. B. Second Active Drug 15An

i mmedi at e rel ease anount of pioglitazone HCL was applied to the 1000 ny
metform n HCl nmB&Er ane coatedltsabl ets prepared albdde in step A The final

tabl et had the ﬁgl_ﬁ oW ng corrpgs4i tion: 0.03
RS-4 1.2 0.02
RS-5 2.8 0.04

5  *N.D. = none detected

EXAMPLE 7
A controlled release tablet containing 1000 mg of metformin HCl and 30 mg

10  pioglitazone was prepared as follows:

A. First Active Drug Core

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

15 Example 5.

B. Second Active Diug

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

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

20 final tablet had the following composition:
Metformin HC] membrane coated tablet 1201.0 mg/tablet
Seal Coat
) Opadry Clear (YS-1-7006) 9.00 mg/tablet
Pioglitazone Coating .
25 Pioglitazone HCl 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
30 Titanium Dioxide, USP 0.90 mg/tablet
Polishing Coat
Candelilla Wax Powder 0.40 mg/tablet

30



Metform n HCl nenbrane coated tablet1201.0 ng/tabl et Seal Coat 200padry
Clear (YS-1-7006)9.00 ng/tablet Pioglitazone Coating Pioglitawne HCl 33. 06
ng/ t abl et Hydroxypropyl Cellulose, NF (HPC-SSL) 9.0 ng/tablet Lactose
Monohydrate, NF30.0 ng/tablet .25(nodified spray dried) Polyethyl ene dycol
8000, NFO. 450 nyg/tablet Titanium D oxide, USPO.90 ng/tablet Color Coating
Hydr oxypropyl Cellulose, NF (HPC-SSL) 5.5 ng/tabl et 30Pol yet hyl ene d ycol
8000, NF1.38 ng/tabl et Ti t ani um Di oxi de, USPO. 60 nyg/tabl et Polishing
Coat Candelill aT%ﬁXseEIO\Ad?ﬁrQasﬂ@p}ﬂﬁﬂttabé@'i'ommate}y 12lde ks et tHeORYoNRS, appl i ed

t t f th nmet form.n HCl1 nenbrane coated
tgbﬁglto r g)r(lagg"r g)&%}r‘?g? ’@E“g(ag%%‘l?FeﬁB tQEf@”gréd INTHEP 4 deicTiberbationyy Weessepk epar ed by
di spersi ng cabigt wis 9;9&&9@%@&@1@%&%1 KgYot BpaliBPCleat Py 8Q0MI6Y 11220 kg of

purified water for m nutes. The dispersion was then sprayed onto
appr oxi mat € 9“t11313@2k3<§f B\’“@Wewi‘e‘l)@f R WEwED e ismesiopatsetpraysd estausi ng a

24" O Hara I CARR| " -omthe top
of t heHgt atalbg,laﬁ%el} :ié)rp Z&i/g gfa?seeg)r?wrhg rﬁ%@ﬁﬁl ta%lgﬁ ?]?% Sgég S%? ay Rate20
ki

10 nl/ gun/ " Hamdabg mépﬁ@rmm@@omxnmﬂm fremithatopi of thy gatiur e10- 40
psi Pan Spq)gg’zgs%rgy%gQMé(fdﬁlo{vmlgch@@%;oo CFM Pattern Air Pressurel0-40
psi

Spray Rate 20 % 10 mL/gun/min
Exhaust Temperature 40°C + 5°C
10 Atomization Air P;essure 10-40 psi
Pan Speed 4-9 rpm
Supply Air Flow 300+£100 CFM
Pattern Air Pressure 10-40 psi
15 The pioglitazone coating was applied to the seal coated 1000 mg metformin

HCI membrane coated tablets. The pioglitazone coating was prepared by slowly
dispersing about 0.104 kg of hydroxypropyl cellulose, NF (HPC-SLL) in about 8.499
kg of purified water. The HPC-SSL and water was mixed for about 20 minutes, then
0.347 kg of lactose monohydrate, NF (modified spray dried) was added to the HPC-
20  SSL/water mixture and mixed for about 2 minutes. After the lactose was mixed in,
approximately 0.005 kg of polyethylene glycol 8000 NF and 0.010 kg of titanium
dioxide, USP were added to the water, HPC-SSL and lactose mixture and mixed for
about 5 minutes. After about 5 minutes of mixing about 0.383 kg pioglitazone
hydrochloride was dispersed into the coating solution. This coating solution
25  contained approximately 15% excess material 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 HCI membrane coated tablet cores using a 24”
O’Hara Labcoat 11 pan coater with the nozzle tip set 4 +2” above the top of the static

30  bed, 3 spray guns with the following conditions:

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

Pan Speed 4-9 rpms
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15The pioglitazone coating then was applied to the seal coated 1000 ny
nmetformn HCL nenbrane coated tablets. The pioglitazone coating was
prepared by slowy dispersing about 0.108 kg of hydroxypropyl cellul ose
(HPC-SLL) in about 8.753 kg of purified water. The HPC-SSL and water was

m xed for about 20 m nutes, after which 0.358 kg of |actose nonohydrate, NF
(nodified spray dried) was added to 20 the HPC SSL/water m xture and m xed
for about 2 mnutes. After the |lactose was nmixed in, approximately 0.006 kg
of pol yet hyl enePg’teymaerBéh@ﬂeNF and 0. O1-40gpsof titani um di oxi de, USP were
added to the water SSL and | act 0se, ' and m xed for about 5

m nutes. After B%‘ﬂ’fA rlr?vﬁut es of mxin é’wg‘%’ﬁﬁﬁ 394 kg pioglitazone

hydr ochl ori de was di spersed into the coating soluti.on. This coating 25

sol ution cont ai ppr0|rratel 10% excess, material to co ate for
material |oss d I“Feng‘ 1&?8’?@1?? leﬁr%?fﬁégesﬁ%e’%ﬁaﬁgéla?rt‘ﬁ?ow nglﬁ) Asi on was
stirredsunigd ah*bgeeausé@%aﬁjs@md\aﬁmcmsym%moom@ M@xﬂemwag lawas;ess The
pi oglitazone HCI suspensi on was_applied to the, seal coate

met f or mi n et habhtsnpaesed gupueh ac@{b!“é’i CHER ¥ap SHripgled oplprtheyt %1 ‘ﬁgﬁcoat 1]

pan coater gy ttaﬁ‘le{shﬂvé‘ﬂﬁl%é ?n the RvaxSfor 4bodit 5 FHARAYV Be eRiSaubORr Qbs fhdsdmat i ¢ bed,
3 spray guns, | om ng conditions: Spray Rate20110 nL/gun/mn

Exhaust Teﬁpbﬂﬁﬁ%ﬁ@ﬂ'@i@@lhﬁé?ﬁ@@ﬁﬁ@ﬁn%19ﬂm‘é@sure10 40 psi Pan Speed4-9
rpns Pattern Qﬂr{l %Eﬁé&%&}sﬂfcﬂ%g&%'ml ep! yea(é& "thd] %Q%Q%Mz&we the

pi oglitazone c Ing was- applie coated 1000 met form n HC1
menbr ané codkeetkstedibh efiSP apparetus tynsrl zad@t)hmnmca pHa0 HE 1RV E8dbuler t o t he

pi oglitazon oat £PRY ersing
about O. OGG&Eé ﬁﬁﬁieaggﬁletsﬁﬁg xﬁ;ﬁk@ aﬁa? ﬁﬂ)} ene g?‘,ﬂ]ﬁ?f §8§p NF and
0. 007 tit awnf Q0% ORled@nal LIBR! iwas @es&ﬂ(fokgxogﬁtamc lrcflatetti covap@mdabyl HALG ng t he
di spersion f.or t es al coat i,n t ed onto

t he piogl i t“%f?%ﬁ%oﬁg &a? E%\%%]e%és: ugong a Qé‘ifg ?I@lalr g/fi[ﬁ]mﬁl%g 11l pan
coater W t lcdidie baffazteoriirile: glatiakkbatic édicb@ﬁmﬁd)hmbxlaphztsh,ea 4ydtinectied, 3 spray
guns and the fol ndi t S ray Rat / aust
Terrperé?uré!ﬁ]@@f‘sbig Igﬁwﬁﬂvcgﬁe%}) Cﬁ?&%d?’@ﬁeﬁa gzg%g%a‘ﬁav%%g}h °% rpm
Supply Al r 4 9vREAdI&H0 TEE Mstiad dfalidteAiare Qﬁc&&ﬂhﬁ'@ﬂﬂe 1Belpsi The
20 consumed qur TG SEA@oRHa, Aoy erEstaeed i o T0pTE FHPRE eobléCionlsBB ng ™"
suspensi on¥&g1rep SS@IEHJT@Ges‘i@&LtGI:@JMI’ﬁ)ddﬁubﬁdteﬁntot hecelpadd sgbipian f or
Femper at Eé‘r?u?t?oaé“o%gef e e b RaagnBetuer Sharf S T e AR08E 1

t ur ned pf f rRAGsLHE 6 RRALED s bdroad) (i 1ied pbRshad Giblet Srad tesRiBNAfGNG 1D04 kg of

Candel I'i a wax powder 25 that had been passed. thyou sh.screen was
sprinkl ed &ententheioflawingirioglitsgzons ralaied somppoupds ‘Oﬁé‘?"e'g?%‘ﬁ’%gip Y hax for

about 5 m W@%Mlﬁ(ﬁ%ﬁﬁwﬁzow 4. OVRS 50 UhAechhin, 3N 0.1t RE ah@lhRirSackeite rol | ed
for an additional 10 m nutes.
J buffer:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a 40pL injection

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

25  the UV dectector.

TABLE 1

Initial 0.5M IM 2M 3M 6M

30 Name ) () () (%) (%) (%)
RS-1 0.01 0.01 0.01 ND. ND. ND.
RS-2 0.02 0.03 0.03 002 003 0.02
RS-3 0.03 004 003 003 004 0.04
RS-4 0.03 0.02 0.03 0.03 0.02 0.02
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The finished polished tablet released greater than 90% of the pioglitazone
when tested in a 'USP apparatus type 1 at 100 rpmin a2.0 1-1C1-0. 3M KC1
buffer 30 solution. The average of the 12 vessel tested was 96%rel eased.
The final tablets also exhibited a hardness greater than 35 kp and a
friability of 0.1% The final tablet was tested for pioglitazone rel ated
conpounds by HPLC using a YMC-ODS-AQ 51.tm 120A, 4.6 x 250 mm columm, a
0.1 M ammoni um acetate buffer:acetonitrile:glacial acetic acid (25:25:1)
mobi | e phase, aR&3pL inj et04 ord.0ol 8, 007 nLOIi .64 ow rate, 25C col um
tenperature and 269 nm wavel ength for the UV dectector. The results of the
test are reported in Table 2 bel ow The final polished tablet was
packaged i ‘MU’ 4fionthe HDPE bottl e contai ning one (1) 3g SORB-1T(r) desiccant
cani ster and subjected to accelerated stability 5 conditions of 40C and 75%
relative humdity for fifteen days, | nonth, 2 nonths, 3 nonths and 6

nont hs. sAf texAstPege, the final polished tablet was tested and found to
contain the fol[lTowi ng pioglitazone rel ated conpounds when tested by HPLC
using a YMC-ODS-AQ 511m 120A, 4.6 x 250 nmmcolum, a 0.1 M anmoni um
acetate buffer: %C&in%lléd}eieﬁsegtla@a @Jma%ﬁgumo%g@fﬁ%ﬁfm%ﬁn Hcimm@isbengohase, a
40pL injection 10 volune, 0.7 /mn flow rate, 25C columm tenperature and
269 nm mv@%&#@%lﬁnef‘ﬁ?snf?@mé\?s(ﬁ@@ﬁ’@ctor Nane Initial 0.5 M (% TABLE 2 3M
(%9 6M (A IM (V0) 2 M (% RS- 1 .

10 A.  First Active Drug Core

A cellulose acetate coated metformin HCI tablet core was prepared according
to the procedure described in Example 5.

B. Second Active Drug

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

final tablet had the following composition: -

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

Candelilla Wax Powder 0.40 mg/tablet



0.01 0.01 0.01 NND. NND. NND. RS-2 0.02 0.03 0.03 0.02 0.03 0.03 RS-3 0.03
0.03 0.03 .0.03 0.04 0.04 RS-4 0.02 0.02 0.03

The seal coat was applied to approximately 13.02 kg of the 1000 mg
metformin HCl membrane coated tablet prepared in step A described above. The seal
coating was prepared by dispersing about 0.098 kg of Opadry Clear (YS-1-7006) in
abou_t 1.220 kg of purified water for 30 minutes. The dispersion was then sprayed onto

5  approximately 13.02 kg of the 1000 mg metformin HCI tablet cores using a 24”
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
10 Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpm
Supply Air Flow 300+£100 CFM
Pattern Air Pressure 10-40 psi
15 The pioglitazone coating then was applied to the seal coated 1000 mg

metformin HCl membrane coated tablets. The pioglitazone coating was prepared by
slowly dispersing about 0.108 kg of hydroxypropyl cellulose (HPC-SLL) in about
8.753 kg of purified water. The HPC-SSL and water was mixed for about 20 minutes,
after which 0.358 kg of lactose monohydrate, NF (modified spray dried) was added to
20  the HPC-SSL/water mixture and mixed for about 2 minutes. 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
25  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 HC] membrane coated
tablet cores using a 24” O’Hara Labcoat 111 pan coater with the nozzle tip set 4 +2”
30  above the top of the static bed, 3 spray guns, with the following conditions:

Spray Rate 20410 mL/gun/min
Exhaust Temperature 40x5°C
Atomization Air Pressure 10-40 psi

Pan Speed 4-9 rpms



0.02 0.02 0.01 RS-5 0.04 0.04 0.03 0.04 0.04 0.04 EXAMPLE 9 25A controlled
rel ease tablet containing 1000 ng of nmetformn HC1L and 15 ng pioglitazone
is prepared as follows: |.First Active Drug A 1000 ng nenbrane
coated tablet is prepared as described in Exanple 5 30 above. The 1000 ny
menbrane coated tablet has the follow ng conposition: CORE Metform nl000
ng/ t abl et Povi done K-90, USP78.0 ng/tablet Sodium Lauryl Sulfate, NF51.69
ng/ t abl et Magnesi um St earate, NF SEAL COATI NG Qpadry C ear
(YS-1-7006) NEVBRANEAGGATISME 5Cel | ul oselAdkpsat e, 398-10, NF

Supply Air Flow 300100 CFM

Once the pioglitazone coating was applied' to the seal coated 1000 mg

5  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
0.060 kg of HPC-SSL, NF 0.015 kg of polyethylene glycol 8000, NF and 0.007
titanium dioxide, USP in 0.810 kg of purified water and mixing the dispersion for
about 30 minutes. The color coating was than sprayed onto the pioglitazone HCl

10 coated tablets using a 24” O’Hara Labcoat 11l pan coater with the nozzle tip set 442"

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

15 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
20  consumed during the coating process.

Once the color coating suspension was consumed, the tablets were dried in the
coating pan for about 5 minutes with a pan speed of about 2-8 rpms and an exhaust
) temperature of 40 & 5°C. Once the tablets were dried, the exhaust air is turned off and
the pan speed is adjusted to about 3-4 rpms and 0.004 kg of Candellia wax powder
25  that had been passed through a 60 mesh screen was sprinkled onto the tablets. After
the tablets were rolled in the wax for about 5 minutes the exhaust air was turned on

and the tablets were rolled for an additional 10 minutes.
The finished polished tablet released greater than 90% of the pioglitazone
when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HC1-0.3M KCI buffer
30  solution. The average of the 12 vessel tested was 96% released. The final tablets also
exhibited a hardness greater than 35 kp and a friability of 0.1%. The final tablet was
tested for pioglitazone related compounds by HPLC using a YMC-ODS-AQ, Sum,
IZOA, 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,



Triacetin, USP Pol yet hyl ene 3 ycol 400, NF Total weight 5.65 ng/tablet
47.05 ng/tablet 15.77 ng/tablet 0.92 ng/tablet 1.85 ng/tablet 1201.0

ng/tablet 10 |ILSecond Active Drug An i mredi at e rel ease anmount of
pi oglitazone HCl was applied to the 1000 ng netfonnin Ha nenbrane coated
tablets prepared in step |I. The final tablet had the foll ow ng conposition:

Metform n HCI nenbrane coated tablet1201.0 ng/tablet 15Seal Coat Opadry
Clear (YS-1-7006)21.0 ng/tablet Pioglitazone Coating Pioglitazone HCl 16. 53
ng/ t abl et oWl tshubih kedtipech@de 5nmm9tmbmt/eleﬂ>ﬁpadrtye UVedectettys- The/26@)s1. 850

ng/ t abl et | or Coatin White (Y-22-7719)21.54 ng/tabl et

Pol i shing @Ft%ﬁaéqppg?dg%&gﬁl 3 & 0.40 ny/tablet 25 The seal coat

was applied to ﬂ”ﬁ@ﬁﬂ&%hﬂﬁdmﬂa%ﬂmﬁ%d&%d Emaboamemm Qﬁltﬂé%@xl)t@irmng-rhe seal
coating was prepared di spersing O Qpadry Clear. in'4.981 kg of
S aohor Uspnbi(l atySOREINE BN Segiser gnd S5 beish Bscorhaed EpIRE on was

then sprayegd, iR OPW@aﬂdﬁw}eyau%h&ﬂxdw f&fﬁﬁe!aﬁ 4209 HEharet fekii B HCL

tabl et 30 cores using a O Hara Labcoat an coater with the nozzle
tip set 42mohihgmnd ﬁ@mtnth@ Met fierage, she l%nabé@llshgl@ hyagigered anvofonpdbtof ol | owi ng

condi tions co&BE e Bﬂg%ﬁ p}&hfgzé&%@fafgd%ompounds when tested by HPLC using a
YMC-ODS-AQ, 5pm, 1204, 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

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

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

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

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

Sodium Lauryl Sulfate, NF 51.69 mg/tablet



Exhaust Tenperature25C 5C Atom zation Air PressurelO-40 psi Pan Speed4-9
rpm Supply Alr Fl ow300150. CFM Pattern Air PressurelO-40 psi 5The seal
coating dispersion was continuously stiffed until it was consuned during

t he coating process. The pioglitazone coating was applied to the seal
coated 1000 ng netform n Ha menbrane coated tablets. The pioglitazone
coating was prepared by mxing 3.793 kg of alcohol USP and 1.07 kg of
purified water and slowy dispersing 0.024 kg 10 of Opadry Clear into the
sol vent m xt Magnestone Stetirare, Ipadry Cl 2ermpesdlali spersed, it was honogeni zed
for about %Et}t%@ﬂ Once the Opadry C ear dispersion was honopgeni-zed,

0. 032 kg of MIORPori de was added to the di spersi on and honogeni zed for
about 2 m nut®@sdyAfle@ryshermeyi um cyl@mhgeabisas honmogeni zed, 0.212 kg of

pi oglitazone MJ was slowy dispersed into the solvent mx and then 15
honogeni ze MEWBRN COMT Hhut es. Once the pi ogli tawne HCl1 was honogeni zed,
t he homageni z&duas At 98.1019M t he Migi/bglevessel and replaced with an air
m xer and m xed for_an additional 15 m nutes. The pioglitazone suspension
was stirred ukigceting HEPsuspensi on wak9%cme4ableéd during the coating process.
Thi s coating i inn appy gxi y 8% excess material to
conpensat e fo}&%lr%a g??gﬁgpggdg’ggri ng'%%&l{ti ng 20 process. The

pi ogl i t azorketd@Eighispensi on was appl20&8 nightablee seal coated 1000 ngy
metformn MCI nenbrane 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 duins Iand SkenfldictiesnDrig conditions: Spray Rate2510 nli/gunimn
25Exhaust Tenper,at.ure2515C At om zation Al r Pr ur e10- 40 i, Pan Speed4-9
s pattern A ARRPECORIEA TSRS A SieaBiag o BgE e T G e
t he piogli t artbenis GH nftgnbade cappd tablbtst fepdnel iaawb 1c Tht Edal IO Hag et f or m n
Ha nmenbrane_coated tabl.ets, a color or aesthetic coating of Opadry Il Wite
was appl i edf‘ﬁl(?waOWBﬁﬁ’?Q'azone coated tablet. The aesthetic coating was
prepared by di spatfinig HC12embtghetbatePalley |1 Wi 10(.0mpAabtlél9) in 5. 109 kg
of al cghol USP_and mi xing the dispersion for about 1 hour. The Opadry ||
Wi te di5spersi of® msprayed onto the pioglitazone HCl coated tabl ets using
a 24" O Hara Labcoat Opddry gar cGR1-9006)i t h t he nozzli® hpmbset 42" fromthe

top of the static hed, 3 spray guns and the follow ng conditions: 5Spray
Rat €25 10 ni/ guRIoBIRZEeI{034R8 Tenper at ur e25C5C ’
Pioglitazone HCl 16.53 mg/tablet
Sodium Chloride 2.5 mg/tablet
20 Opadry Clear (Y S-1-7006) 1.850 mg/tablet
Color Coating
Opadry 11 White (Y-22-7719) 21.54 mg/ftablet
) Polishing Coat
Candelilla Wax Powder ] 0.40 mg/tablet
25

The seal coat was applied to the 1000 mg metformin HC] membrane coated
tablet. The seal coating was prepared by dispersing 0.249 kg of Opadry Clear in
4.981 kg of alcohol USP and mixing the dispersion for 15 minutes. The dispersion
was then sprayed onto approximately 14.24 kg of the 1000 mg metformin HCI tablet

30  cores using a 24” O’Hara Labcoat II1 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 psi



At om zation Air PressurelO-40 psi Pan Speed4-9 rpm Supply Air Fl ow300150
CFM 10 Pattern Air Pressurel0O-40 psi The col or coating dispersion was
continuously stirred until the dispersion was consuned during the coating
process. Once the aesthetic coating suspension was consuned, the tablets
was dried in 15 the coating pan for about 5 mnutes with a pan speed of
about 2-8 rpns and an exhaust tenperature of 25 5C Once the tablets were
dried, the exhaust air was turned off and the pan speed was adjusted to
about 3-4 rpns amgSfe®04 kg of Candel Ead-pvgpm powder that had been passed

t hrough a 60 nesh screen was sprinlded gnto_the tablets. After the tablets
have rolled in gH@ﬁY/\é%%W about 5 m nu%ogé?é%g:}ﬁ%xhaust air was turned on
and the tabl et spakegh ARIPr@eurbOr an addi tjeampsi 10 m nut es. The fini shed
polished tablet rel eased an average of 95% of the pioglitazone when tested
in a USP apparatus type 1 at 100 rpmin a pH 2.0 HC1l-0.3M KC1 buffer
solutiog The fi ; L} ; ; Ry 35 kp and
a fri abi@I ity of '?gé (S)%i&)%}g}%g ﬁpﬁgfﬁgﬁj@{nﬁgmﬁ?ﬁ? Zsil'?g(g%? %l?ﬁg‘?gésf’f‘% azone rel ated
conpounds tﬁﬁ}nnp&l@:c%nmmﬁgss‘a YMC-ODS- AQ 51.1m 120A, 4.6 x 250 mm col um,
a 0.1 Mammmoniu - ace Lirihe: ' ' L4 (25:25:1)
nobi | e phase, a%%&l?kl?%fogg;é :Z)%%Ig\/‘g%su%@?é%&?&%f%m%ﬁaﬁ })@vﬁﬁgg g’fe%gg%ncol um

t enper at ur élGnder@@sner caatedarblesngThe pioglitatvae Wvatthgcwasc preparedbe migsgl t s of the

test are r ed.i.n.T 3 w. ~The. f.i nal l.i shed tahl et s packaged
oL 306 carRBKESLHPnbEORE st PRy Kb or B sk RO B frr e RloalRe Pr oA
cani st a0 anf Opuadry dii¢ae dntb ehasudwdne hikterk. SDmhithd Opadry Wikat mandispérsedl)@ and 75%

relative humdity for .one nth. After storage, the final polished tablet
est bat en S dommbedived JOF ST 1D o) PhH e R Cicsh Giebiar ey
colrrpounds \Na?a%wdne&a,ed._ow HPloE sbﬂidgng?]o%-msad@dl ﬁuﬂl}e lig?sﬁelﬁ«sioﬂ-aﬁl_dx 25_0drrm
colum, a . ammonl um acet at e u eracetqQnitr.l €;glacla aceti| c acl
(25: 25: 1) %ﬁqu&eﬁﬁ%rséﬁwa%mnfﬁ& i Afterct 09H8\961 geridegwas Rempogenizetow r at e,

25C col um ote D@ it pisBitafe 29 WdH NEWS! (ﬁ{FﬁisBd 26 thsolbdt dagctpglRn. TABLE 3
5 Initiall nonth NaneRel ative Retention TimeAnount (%. Anount (%

RS- 10. 7RDNBOPPEsgized &7 shet 18 mipgss X9nesdhaypeeliiazopedighwaphamggepyged, the
RS- 41. 20. 088m0eenizer was BRoPeliOM the mixing vessel and replaced with an air mixer and

mixed for an additional 15 minutes. The pioglitazone suspension was stirred until the

suspension was consumed during the coating process. This coating solution contained
approximately 8% excess material to compensate for material loss during the coating
20 process. The pioglitazone HCI suspension was applied to the seal coated 1000 mg
metformin HCl membrane coated tablet cores using a 24” O’Hara Labcoat 1II pan
coater with the nozzle tip set 4 £2” above the top of the static bed, 3 spray guns and

) the following conditions:

Spray Rate 25410 mL/gun/min
25 Exhaust Temperature 2545°C

Atomization Air Pressure 10-40 psi

Pan Speed 4-9 rpms

Pattern Air Pressure 10-40 psi

Supply Air Flow 300+150 CFM

30
Once the pioglitazone coating was applied to the seal coated 1000 mg
metformin HCl 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



15 EXAMPLE 10 A controlled rel ease tablet containing 1000 ng of metformn
}1Cl and 15 ng pioglitazone was prepared as follows: 20 A First Active Drug
Cor e A cellul ose acetate coated nmetformn FICL tablet is prepared as
described in Exanple 5. 25 B. Second Active Drug An i mredi at e rel ease
anount of pioglitazone HCL was applied to the 1000 ng netform n HCl

menbr ane coated tablets prepared above in step A The final tablet has the
foll owi ng conposition: Metform n HCl nenbrane coated tablet1201.0 ng/tabl et
30Seal CoatyldoRQAUSP GndahixingSthk- diesish @7 4wt abloat. Rie0Qbidrazpngnioat i ng

Pi oglitazone HCl 16.53 ng/tabl et Hydroxypropyl Cellulose, NFE (HPC-SSL) 4.5
ng/ t abl et  dispexsipaevassREsHGH prie dhe meelitasas Hd godst hletirusiog)2 #o1 Y &lary | ene

A ycol 800Q .., NGt Tt thah ko Qg i Gro 158 2604:0P fx@ﬁﬁﬁab@% 5@ QRYPHERYS |

Cel lul ose, NF (HPC-SSL) Pol yethyl ene I()EI ycol 8000, NF Titanium Doxi de, US?
Pol i shi ng Gpay gedCadded follpwingasnddéenger

S Spray Rate 25 £ 10 mL/gun/min
" Exhaust Temperature 25°Cx5°C
Atomization Air Pressure 10-40 psi
Pan Speed . 4-9 rpm
Supply Air Flow 300+150 CFM
10 - 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 was dried in
15  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 have rolled in the wax for about 5 minutes the
20  exhaust air was tumed 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 HC1-0.3M 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
25 using a YMC-ODS-AQ, 5pum, 1204, 4.6 x 250 mm column, 2 0.1 M ammonium
acetate buffer:acetonitrile:glacial acetic acid (25:255 1) mobile phase, a 40puL 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
30 one (1) 2g SORB-IT® desiccant canister and subjected to accelerated stability
conditions of 40°C and 75% relative humidity for one month. After storage, the final
polished tablet was tested and found to contain the following pioglitazone related
compounds when tested by HPLC using a YMC-ODS-AQ, Sum, 1201&, 4.6 x 250 mm

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



15.0 ng/tablet 0.225 ng/tablet 0.450 ng/tablet 5.5 ng/tablet 1.375
ng/tablet 0.60 ng/tablet 0.40 ny/tablet The seal coat was applied to
approximately 14.36 kg of the 1000 ng netform n HO nmenbrane coated tabl et
prepared in step A described above. The seal coating was prepared by

di spersing about 0.108 kg O Opadry Cear (YS-1-7006) in 15 about 1.345 kg
of purified water for 30 m nutes. The dispersion was then sprayed onto
approxi mately 14.36 kg of the 1000 ng netfornmin HCL tablet cores using a
24" O Har anicdile opttasd, |4 4Pph ivizatiey valupts, Ok midain dlow pateeR542 cofupym t he t op
of the stat] i.ng conditions: Spray Rate
20Exhaust %Aégn%gaﬁgﬁeﬁg%§%%%“§g{]%§ﬁr?ngééﬁé%\é&r'%n Speed Supply Air Flow
Pattern Air Pressure 25 20 10 niL/gun/mn 40C 5C 10-40 psi 4-9 rpm 300100
CFM 10-40 psi  The pioglitazone Com s applied to the seal coated 1000
ng netformn HCL nmenbrane coated t =~ The pioglitazone coating was
prepared by slowy

Initial 1 month
Name Relative Retention Time Amount (%) Amount(%)
RS-1 0.7 ND ND
Pioglitazone 1.0
10 RS-2 1 0:02 0.02
RS-3 3.4 0.03 0.05
RS-4 1.2 0.03 0.02
RS-5 2.8 0.05 0.04
15
EXAMPLE 10
A controlled release tablet containing 1000 mg of metformin HCI and 15 mg
pioglitazone was prepared as follows:
20

A. First Active Drug Core

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

) Example 5.

25 B. Second Active Drug

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

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

tablet has the following composition:

Metformin HCl membrane coated tablet 1201.0 mg/tablet
30 Seal Coat

Opadry Clear (YS-1-7006) 9.00 mg/tablet
Pioglitazone Coating ‘

Pioglitazone HC] 16.53 mg/tablet

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

40



di spersi ng about 0.059 kg of hydroxypropyl cellulose (HPC-SLL) in about
6.034 kg of purified water. The HPC-SSL and water was m xed for about 20

m nutes, then 30 0.197 kg of |actose nonohydrate, NF (nodified spray dried)
was added to the HPC- SSL/water m xture and m xed for about 2 m nutes.
After the |actose was m xed in, approximately 0.003 kg of polyethyl ene

gl ycol 8000 NF and 0.006 kg of titanium dioxide, USP were added to the

wat er, HPC-SSL, NF and |actose mi xture and m xed for about 5 m nutes. After
about 5 mi nutes of niadtdzgMunokydrlle N7 kg pi ogl i t d50meg/tabledr ochl ori de was

di spersed into the copat] sol lét.i n. This coating solution contained
approxi mately 10% exg’é‘éiéh BY °8F%t 0 conpensate for material |oss during
the coating proceSS-Paip&igné&gbry&mmmsraensi on OVIRS nsd/iableed until the
suspensi on was consuned_ duri ng thg coating pr oce%s. The g ogl i tazone HC1l
suspensi on was appl i &R Rigge, Y8R coated 1000 rﬁjoﬁ%ﬁlﬁa M n HCO menbrane
coated kabl et cepRscdsidpd a 24" O Hara Labcoat |1l pan coater with the

nozzle tip set 4 2" above the top of the static bed, 3 spray guns, with the
foll owi ng conditi onsHYSQXWOHéQQ‘idOSE’lEF&H?EWM R-EREAMet Tenper at ur e4015C
10At om zation Air Pr - [ Speed4- 9 yr rn Air
Pressurel0-40 psi Su%%?%/{ﬁ)gﬁ% (é?%(\}/?\g %dﬁ\gzo CFM 15011632%%%%%@ i tazone
coating was applied TitenivweDéwdde, USBt ed 1000 ny métOongiabletiCl menbr ane
coated tablets, .9 ct;)apr aest hetic coating was applied to the

pi oglitazone cog?é "Eaplet . The col or coat i ng was prepared by dispersing
about Q0066 kg of HPCarSslilla WaRP6wier of pol yet hyl & mghabldt 8000, NF and
0.007 titaniumdioxide, USP in 0.894 kg of purified water and m xi ng the

di spersion for about 30 20 m nutes. The col or coating was sprayed onto the
pi oglitazone ' | Che Gedt &t ekl giplied Stb ngppaoxditely) HaBG Kgabf alat 1000 ngan coat er

And the. f oA oo Petconi AP RaPaRs ) g/ BUR Al bl O
Tenper at ur @dRfnkSas3pdaaudl tRadiksersin sbddt 6968Ikg bO-Opadry Tled (Y SSpeeit} i) r pm
supply I'SA\i ' alféu?\,l\%gg %é g? pucrji:ﬁl\éld 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 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
20 Exhaust Temperature 40°C £ 5°C
Atomization Air Pressure 10-40 psi
Pan Speed 4-9 1pm
). Supply Air Flow 300+£100 CFM
Pattern Air Pressure 10-40 psi

25
The pioglitazone coating was applied to the seal coated 1000 mg metformin

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

for about 5 minutes. After about 5 minutes of mixing about 0.217 kg pioglitazone
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Pattern Air PressurelO-40 psi 30The col or coating di spersion was
continuously stirred until the dispersion was consunmed during the coating
process. Once the col or coating suspension was consunmed, the tablets
were dried in the coating pan for about 5 mnutes with a pan speed of about
2-8 rpnms and an exhaust tenperature of 40 5C. Once the tablets were dried,
the exhaust air was turned off and the pan speed was adjusted to about 3-4
rpns and 0.005 kg of Candellia wax powder that had been passed through a 60
mesh scr eehydvachiside miak ecdsp&rﬁecb intre thealbaing. soMitiemr tTigs tca:iuingt solm rolled

in the wax for. qbout 5 E{ulé)({sthe extha%ﬁt air stur ? g t he

tabl ets wef@Pigrq BRPrexypaty U FGeERRer ?nCWBPeé’ga ?‘Taﬁ BhEF " Bol i shed

tabl et rel gas@eigy gatss. Thanodhioné sxtsb@smhmlstlﬁmnm1 weansgepstedad N a USP

apparatus type 1 at 100 rpmin a pH 2. 3M KCl buffer sol gtdf The
ri ab

HC1 -
final tabl é?@“ﬁ‘?@éu’é%ihﬁlct’gﬂlgé’r?ﬁﬁﬁn@%esp‘ S:Baazt"@? APPSR PP AC ility

of 0.0% Thewkisbalcodiadl®io M@%qeftf%ﬁxﬁq{(fl%en&ir% dohﬁamta@leaﬁﬁﬂg gogrpounds by
HPLC using a YMC- ODS- AQ 4.6 X M armoni um

S5pm 0A, 4.
10 acet at & Bemrilabersetlbpan ¢qateévgﬂhé’eq IéﬂZZlﬁé’d?tSFE"fé ‘ﬂ’o(’?@*eé@ qi}‘h‘?r%‘ilq e phase,
a 40pL inj %&? I3Q0) a\r({%l ) tﬁqhezﬁ/ RohdiQ¥hsf at e, 25C col umm tenperature and
t or t d

269 urn wave ectector. The results of the test are
reported in TabSHaﬁRb@I OW. The fi Ae#10gol/gatein t abl et was packaged in
a 100 cc HDPE bgt ng one (1), ORB- | TO desi ccant cani ster and
subj ected to acge él(rgta e%ﬁ;e?@{hﬂ%l lity 15 andlétl ons of 40C and 75%rel ative
hum di 19 for fi Atespratibaysr Piesswont h, 2 rrd)@rﬂhgstand 3 nonths. After storage,

t he final poIisPed tagl et was tested ang ound to contain the foll ow ng

pi oglitazone re onpounds when testgdp%‘y HPLC using a YMC- ODSAQ 5pm
120A, 4.6 x 250rxwercalrpiesswa 0. 1 M ammomd-dbnpsicet at e

buf fer:acetonit ial acetic acid R nobi | e phase, a 40pl

i njection 20 vo%ﬁ‘?fgyg‘ﬁqﬁ ¥i/mn flow rato’é:&:i?é%l:&l um tenperature and 269
nm wavel ength for the UV dectector. Nane Initial 0.5 M(% (% TABLE 4 3M
CYO0 1M (%9 2 M (

Once ﬂze pioglitazone coating was applied to the seal coated 1000 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
0.066 kg of HPC-SSL, 0.016 kg of polyethylene glycol 8000, NF and 0.007 titanium
dioxide, USP in 0.894 kg of purified water and mixing the dispersion for about 30

20 minutes. The color coating was sprayed onto the pioglitazone HCl 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, 3 spray guns and the following conditions:

Spray Rate 20 & 10 mL/gun/min
Exhaust Temperature 40°C+5°C
25 Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpm
Supply Air Flow 3004100 CFM
Pattern Air Pressure 10-40 psi
30 " The color coating dispersion was continuous]y 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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RS-1 ND. 0.01 ND. NND. NND. .RS-2 0.02 0.03 0.03 0.03 0.02 RS-3 0.03 0.04
0.04 0.04 0.03 RS-4 0.03 0.02 0.02 0.02

and the pan speed was adjusted to about 3-4 rpms and 0.005 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.

5 The finished polished tablet released greater than 95% of the pioglitazone
when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HCI-0.3M KCl buffer
solution. The final tablets also exhibited a hardness greater than 35 kp and a friability
of 0.0%. The final tablet was tested for pioglitazone related compounds by HPLC
using a YMC-ODS-AQ, 5um, 120,&, 4.6 x 250 mm column, a 0.1 M ammonium

10  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. The results of the test are reported in Table 4 below.

The final polished tablet was packaged in a 100 cc HDPE bottle containing
one (1) 3g SORB-IT® desiccant canister and subjected to accelerated stability

15  conditions of 40°C and 75% relative humidity for fifteen days, 1 month, 2 months and
3 months. After storage, the final polished tablet was tested and found to contain the
following pioglitazone related compounds when tested by HPLC using a YMC-ODS-
AQ, Sum, lZOA, 46 x 250 mm column, a 0.1 M ammonium acetate
buffer:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a 40uL injection

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

the UV dectector.

) _ TABLE 4

25 Initial 0.5M IM 2M 3M
Name B (o) (B (%) (%)
RS-1 N.D. 001 ND. ND. ND.
RS-2 002 0.03 003 0.03 002
RS-3 0.03 0.04 0.04 0.04 003

30 RS-4 0.03 002 002 0.02 002
RS-5 003 004 0.05 0.04 0.04



0.02 RS-5 0.03 0.04 0.05 0.04 0.04 EXAWMPLE 1 1 A controlled rel ease
tabl et containing 500 ng of nmetfonnin HClL and 15 ng pioglitazone was
prepared as follows: 5 A First Active Drug Core 1.Metformn G anul es(%
conposition) Metform n HCL92. 76% Povi done K-90, US?7.24% 10About 139. 14 kg
of metformn 1-1C1 was del unped by passing it through a com | equi pped with
a nunber 813 screen and no spacer at 840-850 rpmand collecting it in a

cl ean, polyethylene-lined container. About 10.86 kg of povidone, K30 was

di ssol ved HEXAMBUE 1206. 34 kg of purified water. The del unped netform n HC
was then added to_a. top-spray, ul di r d

GPCG 60) and 15Ag$°3}{ﬁl egt%%a%fa@lf}r%%aﬁgg% Egggﬁgnﬁ{mnééﬁ%gfnu?ﬁjgﬁ%% BE’% done and
wat er undefpidgliezérel wasprapgred anfbillbivens: product tenperature of about 38-43C,
inlet air tenperature of - 60-95C, atom zation air pressure of 2.5-3 bars
and spray rate of 500 g/mn (491-515 Wrin) for first 15 mnutes, 700 g/ mn
(680- 719 g/An n) Firaraclibe Beipr@dieit es, 900 g/ mn (860-910 g/ mn) for 30-45

m nutes, 1100 Orin (1090-1170 g/ mpn) for .45:60 m nutes 20 and about 1200
g/ min (1170- 1228leferpigOrigiest ne reﬁgicﬂ’(‘.}g‘?s’t@)‘?ﬂ)the spray time. After the

bi ndi ng sol ujjeaBmiasidreen sprayed, dAmegranul es were dried in the fluidized
bed until the | oss on drying (LOD) was |ess than 2% Once the .
granul es wer Boddne&-99, are passe7d24t/hrough a Com | equipped with a nunber
1143 stainless steel screen and a #075 spacer at a speed of 1086-1088 rpns.
25 The above process was repeated a second tinme to produce a total of about
300 kg 16f rnet f doitnlrldnkg ok metformip tHEr WeshdRpmaped( b% eesipest (e Met f or mi n

HSO%S&”' 9452200 TR haksey! 813ubdaheand\Rd - A% MRANBIIsyMpR add at e,

collecting it in a clean, polyethylene-lined container. About 10.86 kg of povidone, K-
30 was dissolved in about 206.34 kg of purified water. The delumped metformin HCl
was then added to a top-spray fluidized bed granulator (Glatt Brand GPCG-60) and
15 granulated by spraying the binding solution of povidone and water under the
following conditions: product temperature of about 38-43°C, inlet air temperature of
- 60-95°C; atomization air pressure of 2.5-3 bars and spray rate of 500 g/min (491-515
g/min) for first 15 minutes, 700 g/min (680-710 g/min) for 15-30 minutes, 900 g/min
(860-910 g/min) for 30-45 minutes, 1100 g/min (1090-1170 g/min) for 45-60 minutes
20  and about 1200 g/min (1170-1220 g/min) for the remainder of the spray time. After
the binding solution has been sprayed, the granules were dried in the fluidized bed

until the loss on drying (LOD) was less than 2%.
) Once the granules were dried, they are passed through a Comil equipped with
a number 1143 stainless stee:l screen and a #075 spacer at a speed of 1086-1088 rpms.

25  The above process was repeated a second time to produce a total of about 300 kg of

metformin granules.

1L Metformin Blend (% composition)
Metformin HCI Granules 94.95%
30 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 laury! sulfate,
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The about 300 kg of netforrnin granul es prepared above in step 1 were added
to a 50 cu. ft. slant cone blender along with about 14.38 kg of sodi um

| auryl sulfate, NF and bl ended for about 20 m nutes. About 1.58 kg of
magnesi um st earate, NF was then passed through a 40 nmesh stainl ess steel

si eve and added to the slant cone bl ender and bl ended for an additional
five mnutes. The blend was conpressed into netform n uncoated cores using
a rotary press 5 fitted with 15/32" round conmpound cup, pre-conpression
force of 1AFdndaNshdedion abAAN0 esisiten Aboutcles kg Bﬂmk@esiﬁmstaamﬁ\ﬂi wgs t abl et's
has a wei ght bet ween 523-613 g with a tar et wei har dness

bet ween 14118 Eéﬁse(itta’foﬂéi %D Slkﬁsa"‘éﬁﬁ sige Fﬁeﬁ%ﬁ?‘?taéde for Z‘Es%{nﬁanneor equal
to 0.8% 1@chhdraBblcRdddisor Maabiticaatre miahéet s( % conposition) Metformin M
Uncoat ed Tabl et s96. 02% OPADRY O ear (Y$- 1- 7006%@ 98% roxi mtely 57.61 kg
of the uncoat edThabiFed wapaspasssef mip REEFMIN UneEEGS cofet WINER O PESYt ed by
appl ying a{ B2l WithOfs/ 9 I@QKQPEOH%JO%%@ kgl 2E-cEBHENorlk R off MSkg ad@@fn and 21. 50

kg of puri wat €r ‘onto the tablets using a pan coater. The pan coater
was a 36 mmhp@s*m forqeat§ dalkp- | The wselfing fabisds hap)a wieiehl bYWeRn 243-813 8 st ance of

8-11 incheg, ﬁ, é’%%&eﬁg of 5B§. C%gh&g b@%@htlu%skﬁ’"glﬁr%ﬂ EAPKS] and a

Tenper at ur e: m zat i 6n ressure5010 psi r Vol une1000200 CFM
Spray Rat e g4ty of lessthé602Qndl/tg08Pmi n) Pan Speed4-8 rpm 25 |1V Menbrane(%
conposition) Metform n Seal Coated Tabl et s95.521% Cel | ul ose Acet ate
(398-10)23.807% Tri aceti n0. 145% 30PEG 4000. 289% 2 acetyl content 39.3-40.3%
(a) Memior ang. CoMetfogniRiSealemted Tablets (% composition)

Metformin HCI Uncoated Tablets 96.02%
OPADRY Clear (YS-1-7006) 3.98%

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

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

was a 36 inch O’Hara Labcoat 111 with three (3) spray guns at a distance of 8-11

inches from the bed. The coating conditions were:

Exhaust Temperature: 40-47°C
20 Atomization Pressure 5010 psi
Air Volume 1000+200 CFM
Spray Rate 18060 g/min (60+20ml/gun/min)
Pan Speed 4-8 rpm.
25
IV Membrane (% composition)
Metformin Seal Coated Tablets 95.521%
Cellulose Acetate (398-10)* 3.807%
Triacetin 0.145%
30 PEG 400 0.289%

2 acetyl content 39.3-40.3%

(a) Membrane Coating Process
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Approxi mately 51.06 kg of acetone is added to a stainless steel tank

foll owed by about 2.281 kg of cellul ose acetate and m xed for about 20

m nutes until the solution becones clear. Once the solution is clear about
0. 269 kg of polyethylene glycol 400 is added to the solution and m xed for
about 5 mnutes followed by the 5addition of about 0.135 kg of triacetin.
The solution is mxed for an additional 5 m nutes. About 59. 07 kg of
the seal coated nmetforrnin }ICl tablets are |loaded into a GPCG 60 (d att)
brand fl ui di zedABEEXiERHRLP 1R KB ofesetane is 3ddsdfa a gtainiess steel tank faBowadh hi gh)
with a noz e h bl ets
areis 10 fI%ilfj|ea(1213?&zte%2Bgn}é‘(éL Oﬁedggélg%u%eﬁﬁgﬁjpdg@gﬁegggp?{%&gc? O%&g(gfstug l}iﬁ)}g’ut 213C.
The cel | ul sdaticackacames slehnit Poee the selytiety isdclem tabout 269 kg off ]z@ﬁetlndaie coat ed

metformn t ug 030bars
air vol urnegggm1 Ogtdg%ég' é&ﬁgﬁgﬁ%ﬁjﬁ?a a%gﬁt gbﬁ%ﬁap Owe %f}fel a wei ght
gai n of 53- mmm@dxoueoa%s kigsofabib@tine Che Gabdion e mibeesi ﬁoednaﬁmumalﬁf menbr ane
coating ha§13)en applied the nenbrane coated 15 tablets are dried in the
fluidized bed 213C and 1200100 CFM for about 10 ni nutes fol | owed by 40C and
1200100 CFM f orAbhoU9.05 kg ofitheSseal coated anﬂBnﬁﬁhSHCI tablpts e 618e imoat ed

tabl ets ar ril.led tao.cr an or ceinth proxmate center of
each side §1P hﬁ@@ﬁ@rlﬂﬁé‘i ’E],B‘Q’tz ‘gg‘?‘g Akt “’C “rﬁtebmsfﬁg%@) SNYHPARMay er age
di amet er Ofugﬂ) 5lltm REE1C0sH §iCRS e THRPseHll CJaRdBh@Forin: ACt tabfetiReis20 bot t om
mcro ée the pul se wdth of the laser is 170170 and pul se

del ay ‘?E%G" é‘e PTQQE‘B&H"J&%@‘PKF@S Beigted to about 2143°C. g csthdosee| ease

amount  of saetwd $d1aBANe spibded/Gito ﬁﬁmm&&dts@altéaﬁteé%&feymz5{@1&561% %{ﬁ 1-1C
menbrane coated. tablets prefggred in step A The final tablet had the

fol | owi ng EbAPHIFZEHPLRrESIE Ploherhn2.fiGi0 mﬁrraw@%@ﬁ @0 H0EBYiRng any/ t abl et

Seal Coat N t I bit: ating
Piogli tazo%%ﬁ%l{elglg% 16(Y g%né{mg%ﬁ?cb%t oo??d?é (é@%}?%/% ig5s ﬁ]egoy Cl ear

(YS- 1- 70069ncegBe desiged arbp@tt of 5ieaibrang sedting haprsd epplied tkymmpxebr(a:ve gouted719) 10. 77
Tyl Labl et @kissit Nai0ORtHCANARLL bat Wus-BoUe ARSI el AT, seal coat

was applied to the 500 orm n rane coated e seal
coat i ng wainytes flloagd by 4@?@9@152(}%1@@}21\8 fhacpbetit Opinaitep. Cl ear in 3.473 kg of

a1 cohol| USP andnlfd it 86y 8P al Rk urd Rl ARUEER, oIl o bRer i on vas

t hen sprayed onto appr oxi nmat mn 1-1Cl
t abl et corts appprigaig ceuter of ddgh adtabtbgatembrdnepamed:tahltee@ eRiarificedevithozzl e tip

set 42" f ré?]nlx\;epa%e diameter of 0.5 mm per orifice. The top micrometer is 5.4 + 2 mm,
20  bottom micrometer is 6.75 2 mm, the pulse width 6f the laser is 170470 and pulse
delay of 290 +150.

B. - Second Active Drug

An immediate release amount of pioglitazone HCL was applied to the 500 mg
25  metformin HCl 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
30 Pioglitazone Coating
Pioglitazone HCIl 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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10 top of the static bed, 3 spray guns and the follow ng conditions: Spray
Rate25 10 M./ gun/m n Exhaust Tenperature25C 5C Atom zation Air
Pressurel0-40 psi Pan Speed4-9 rpm 15Supply Air Fl ow200100 CFM Pattern Air
Pressurel0-40 psi The seal coating dispersion was continuously
stirred until it was consuned during the coating process. 20The

pi oglitazone coating then was applied to the seal coated 500 ng netformn
HO nmenbrane coated tablets. The pioglitazone coating was prepared by m xing
5.656 kg of al cohol Up®RirafidWhit&@52RG78h) puri fi ed 97eng/thlit s| owl y

di spersing 0.043,Eggof ggadry Clear into the solvent m xture. Once the
Opadry C ear wa ?% it was honogeni zed for about 10 m nutes. Once
the Opadry C ear 25 d:hﬁcﬁﬁﬂswl%ﬁ@eﬂ”lonbgeni zed, @f6hgkaledf sodi um chl oride
was added to the dispersion and honogeni zed for about 2 mnutes. After the
sodi um chl oride is honogeni zed, 0.402 kg of pioglitazone HC1 was sl owy

di spersed into tipe sefléeiivadthppliad o m@esoohegrmmhzm{tpmeaab%é cdtedi NUt €S.
Once the ploqlltazone 1-1Cl was hoanenlzed honogeni zer was .renoved

fromthe mitgblply Visssal coatiae s persged3ly 9\58?%8%0&14? kg SPradpy G2 dd for an

addi ti onal 31«573@,«;15# foholl U8PRINAGhIRZA0 8isPUSBE AR BNmiREesSThd Agskraini i | the

suspension i s consuned during the coating process. This coating solution

cont ai ned awyﬂb%1ﬁﬁ®@¢yn@5m@@w@@@@yh%@&kea?ﬂ@dowbﬁﬁéngﬁv@nfﬂﬁlﬁﬁk%r|al | oss

during the &atkpg «REoGRRss LEBPiIDM: daeth Iclnosie BF 8420~ #8f @PP! 1 ed to
ng net

t he seal coate ormn menbr ane coat ed | et cores using
10  top of the static bed, 3 spray guns and the following conditions:

Spray Rate 25 %+ 10 mL/gun/min
Exhaust Temperature 25°C £ 5°C
Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpm

15 Supply Air Flow 200£100 CFM
Pattern Air Pressure 10-40 pst

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

20 * The pioglitazone coating then was applied to the seal coated 500 mg
metformin HCl membrane coated tablets. The 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

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

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

applied to the seal coated 500 mg metformin HCl membrane coated tablet cores using
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a 24" O Hara Labcoat H pan coater with the nozzle tip set 4 2" above the
top of the static bed wth 3 spray guns and the follow ng conditions: Spray
Rat e25110 nL/gun/ m n Exhaust Tenperature2515C 5At om zation Air
Pressurel0-40 psi Pan Speed4-9 rpns Pattern Air PressurelO-40 psi Supply
Air Fl ow2001100 CFM 100nce the pioglitazone coating was applied to the
seal coated 500 ng netform n HCl nenbrane coated tablets, a color or
aesthetic coati n,%éof Opadr?/ H White was applied to the pioglitazone coated
tabl et. The Zest Rawilebeeshll] pap naisr Yitk frmeezlp i astdpey sbave e R flkige of Opadry
HWite (Y-sgdebddnbnR k@uRfrithih Ps.and m xi ng the di spersion
for about 1S hgur. The ‘b’%’égﬁan ]\/\V{?te g11511((i%t%s%psérsi on was than sprayed onto
t he pioglitazonéprsgRateoat ed t abl et s usi 218 nd4gundnidar a Labcoat |11 pan
coater with the i t 412" fro top of the static bed, 3 spray
guns and the foFPg%\nQn’gen&ggﬁ&lﬁ?i ons: Spr a%gi&gk?e% 10 nmi/ gun/ m n Exhaust
Tenper atur e25C As@ni2@nghT Passuen Ai r Pr BEs4Wps10- 40 psi Pan Speed4-9 rpm
Supply Air Fl O\A/I;g(l)éle(gg CFM Pattern Air %DPessurelo- 40 psi 25The col or
coating dispersion"Was continuously stifr&™intil the dispersion was
consuned duri ngPhtieen AddrésBgre Pr ocess. 10-40 pace the aesthetic coating
suspensi on was gonsu the tablets we i &Mi n the coating pan for
about 5 ninut eng@% gq%%l‘?ll speed of abo:g@*g&gg s and an exhaust
tenperature of 25 5C. Once the tablets were dried, the exhaust air was 30
turned Bff and the pan sp?ed was adjusted to about 3-4 rpns and 0.004 kg of
Candel Pa wax pOReferthe Rige IREPpERA "B ¥ T dPRIF oy easBd dreleA 3 & was
sprinkl ed epiRmhiietPREAbRNe AH&S 1abRE, h3BIoPloP abMeti8 Lohtihgt WO}QQ'}?‘)' r about 5
m nutes the exhaust air was turned on and the tablets were rolled for an
addi t i onal Migtenavperied to the pioghiazenenregtrddtablst.i shedeastibtie costigewsed gr eat er
than of 95Kdhrel !ty AR 82007, WIRTHAIBS 1K (F-44T718PRAT type 1 at
100 rpmi nl{aeaprlél gﬁo I-}I%ﬁl(%t 3M KC% bst?% efbssol uttlgo(n e ]?iry)ﬁlglﬁzisggfge?ig al so
exhi bi t ed alcpkal dASS andmeigingrthe Kizape8B®nkior ahoutal thoialitei Opadsy 1D W% The

final gabl gl uas, LestRe {RtyeRiag 3% C 5 using
2 YNC- Che. APUBEn v S e x°ggJ58‘%%9@§Tz{?ﬁ%?@%&%@f@%’ﬁ% A 3ketate

buf f enacet Oilara Labepiab bl pan epater Mathadbe¢ dozzRFiPsst 432 hivbin| the pipaddhe statik04
injection ygiy Ly . 25C columm tenperature and 269 nm
wavel engt h %iér qﬁﬁ%gp{ﬁvﬁgg{gf@é&gﬁ%ﬁgﬁn@suI ts of the test are reported in
Tabl e 5 bel ow. Sivay Rétnal pol i shed tabl 5 ddmpéukéged in a 100 cc HDPE

bottle containi Bfhaust Temperature 25°C£5°C
20 Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpm
Supply Air Flow 200100 CFM
) Pattern Air Pressure 10-40 psi
25 The color coating dispersion was continuously stirred until the dispersion was

consumed during the coating process.

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

30 tumned 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 tabiets were rolled for an additional 10 minutes.
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10 one (1) 1 g SORB-I1TO desiccant canister and subjected to accel erated
stability conditions of 40C and 75% rel ative humdity for one nonth. After
storage, the final polished tablet was tested and found to contain the
foll owi ng pioglitazone rel ated conpounds when tested by HPLC using a

YMC- ODS- AQ 511m 120A, 4.6 x 250 nmcolum, a 0.1 M anmmoni um acet ate
bufferacetonitrile:glacial acetic acid (25:25:1) 15 nobile phase, a 40pL
injection volurme, 0.7 nL/mn flow rate, 25C colum tenperature and 269 nm
wavel engt h for tThe fulshdépbidtdrablet MNiarsed gredterahan M095%T ABIHE HoglitdzoM (%) RS- 1

N-D N R\%Be% tgs'tg inoa' 19§P I53psﬁa:r)’at1(1)s' t%le p'ato ORrgr_nllin %’p%lg'}%—msk&' l?u%fer
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

5 using a YMC-ODS-AQ, Sum, 1204, 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. The results of the test are reported in Table 5 below.

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

10 one (1) 1g SORB-IT® desiccant canister and subjected to accelerated stability
conditions of 40°C and 75% relative humidity for one month. After storage, the final
polished .tablet was tested and found to contain the following pioglitazone related
compounds when tested by HPLC using a YMC-ODS-AQ, Sum, 120/&, 4.6 %250 mm
column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial acetic acid (25:25:1)

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

temperature and 269 nm wavelength for the UV dectector.

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

pioglitazone was prepared as follows:

A. First Active Drug Core
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0.04 EXAMPLE 12 30A controlled rel ease tablet containing 500 ng of
nmetformn HCL and 15 ng pioglitazone was prepared as follows: A First
Active Drug Core The 500 ng cellul ose acetate nmetformn 1-1Cl core
was prepared as described in Exanple 11. B. Second Active Drug 5An i medi ate
rel ease anount of pioglitazone HCL was applied to the 500 ng nmetform n HCl
menbr ane coated tablets prepared above in step A The final tablet had the
foll owi ng conposition: Metfontin HO nmenbrane coated tablet618.9 ng/tabl et
Seal Coat 10Qpadks S macellSelacatan ayafosoindifflicabd wes Pepagtd tsadeseribe@oat i ng
Pioglitazo eE%§A}§ 3 ng/tabl et Hydroxypropyl Cellul ose (HPC- SSL)6.0
ng/ t abl et LHeto ynohydrate, NF50.0 ng/tablet 15(nodified spray dried)
Pol yet hyl ene @ ycol 8000, NFO.300 ng/tablet Titani um D oxide, USPO. 600

ng/ t abl et | or Céoa i n dr oxypropyl Cellul ose (HPC-SSL)2.75 ng/tabl et
20Pol yet hyfene —NF0. 688 ng/t abl et
5 An immediate release amount of pioglitazone HCL was applied to the S00 mg
metformin HC] membrane coated tablets prepared above in step A. The final tablet
had the following composition: .
Metformin HCI membrane coated tablet 618.9 mp/tablet

Seal Coat
10 Opadry Clear (YS-1-7006) 4.50 mg/tablet
Pioglitazone Coating
Pioglitazone HCl 16.53 mg/tablet
Hydroxypropyl Cellulose (HPC-SSL) 6.0 mg/tablet
Lactose Monohydrate, NF 50.0 mg/tablet
15 (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
20 Polyethyléne Glycol 8000, NF 0.688 mg/tablet
Titanium Dioxide, USP 0.300 mg/tablet
Polishing Coat )
] Candelilla Wax Powder 0.20 mg/tablet
25 The seal coat was applied to approximately 12.36 kg of the 500 mg metformin

HCI membrane coated tablet prepared in step A described above. The seal coating
was prepared by dispersing about 0.090 kg of Opadry Clear (YS-1-7006) in about
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”
30 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 20 + 10 mL/gun/min
Exhaust Temperature 40°C & 5°C
Atomization Air Pressure 10-40 psi
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Ti t ani um Di oxi de, USPO. 300 ng/tabl et Polishing Coat Candelilla \Wax

Powder 0. 20 ng/tabl et 25The seal coat was applied to approximately 12. 36 kg
of the 500 ng netforrnin HCL nenbrane coated tablet prepared in step A
descri bed above. The seal coating was prepared by dispersing about 0.090 kg
of Opadry Cear (YS-1-7006) in about 1.124 kg of purified water for 30

m nutes. The di spersion was then sprayed onto approximately 12.36 kg of the
500 nmg nmetformn HCL tablet cores using a 24" 30 O Hara Labcoat 111 pan
coater with thepan3gded tip set 42" fromidhemtop of the static bed, 3 spray
guns and the fol] ow ondi tions: Spra 10 mi/gun/ m n Exhaust
Tenper at ur e40C %@WAM%H on Air Pr esg?ﬁz%égw psi  Pan Speed4-9 rpm
Supply Air Fl ow3eRdQAiGhMstattern Air Pregepsiel0-40 psi S5The pioglitazone
coating then was applied to the seal coated 500 ng nmetform n HClI nenbrane
coated tablets. The pioglitazone coating was prepared by slowy dispersing

about 05134 kg %ehmle_%séﬁsbﬁé QRYHinE ShenUras ppliddCroSltle) sdad ardt sdB 1892 kg of

purified water. The SL and wat er was m xed for about 20 m nutes, then

1.119 kg ofm¢tfeminsdChuanhbipge seated widetsndde piaghtaggne £oatyie Wep PrgRpgedbided 10 to

t he HPC- SS : 1 i 1 " r | act ose
was m xed fsjﬁ]mggdésﬂ’ g}gﬁ%‘({%‘)@@?%g%é& gﬂz""g‘%? etchlg/‘{]%asﬁgig?:y?gilj g‘o?)o ﬁIF and
0. 013 kg of13t6%Raks ofrpaiifindi weter. USbeidPE-S8bdwd wasert Wes wedr for [gbonts¥]  and

| act ose m X ] QLK ] ] es of

m xi ng abou’%‘ﬁggﬁ’%&k]g] fgﬁ%g%fﬁécg%ne O@%Q’ﬁ%ﬁ?oﬁ e\tg/géragitag%g)r‘gae (%B!rﬁ o the
coat i nd0soltattheoHPC-BSL&vateyanixtuge 4ifsl reixkd farabouwt mpiaitee dABprthe Jdacteat wey 12%
excess material.to conpensa r terial | i i process.
The pi ool | TEL2h 2" SREBERGIbA RRs Ve T RSkt Slcet BOEHIIL0 I HFoBRTKE B8 1SS

(hi ring thaitetahidieide; QSPsSwere Bdéedpiooitjk ivtatez OHRCAISL 2t Speorei mixtwsasndppl i ed to

the seal coated S tfonni n, HC1. nenbr ane coat ed. t abl e es using a
24" O Hara ’E’éﬁ‘g(f%c%qr&? gpm%mg?fat eAfA_'% fibﬂu&nﬁémﬁgt?i 1° nf”ixﬁxgs%fcuil O;g%a%%ve tﬁe
top 200f t hRodit@bhe hipdechiGidepway dBpdised intd thet doatiigobdlandnng Thisnehiatingns: Spr ay
Rat e2010 mJgurLt rni n .Exhaust . Te%Bi?‘?t ur e405C .A%om’ zation A r Pr ﬁsur el0- 40
psi Pandspealiion contgined appropimately A2 fo eXpess i3egigo semprasatefiy spajertal Ioss

Ai rfl ow3001REnf e coating process. The pioglitazone suspension was stirred until the

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

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

using a 24” O’Hara Labcoat 111 pan coater with the nozzle tip set 4 £2” above the top
20  of the static bed, 3 spray guns, with the following conditions:

Spray Rate 20210 mL/gun/min
Exhaust Temperature 40+£5°C
Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpms

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

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

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

30 the pioglitazone coated tablet. The color coating was prepared by dispersing about
0.055 kg of HPC-SSL, NF 0.014 kg of polyethylene 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
metformn HClI nenbrane coated tablets, a color or aesthetic coating was
applied to 30 the pioglitazone coated tablet. The col or coating was
prepared by dispersing about 0.055 kg of HPC-SSL, NF 0.014 kg of

pol yet hyl ene gl ycol 8000, NF and 0.006 titaniumdioxide, USP in 0.747 kg of
purified water and m xi ng the di spersion for about 30 m nutes. The col or
coating was than sprayed onto the pioglitazone HCl coated tablets using a
24" O Har acoadsiciatlets uing pad” €0Here Lapgoahlll pan qeater wih thegogde tipzet 4426m t he top

of ‘the stakif, BEMy oBuRREAY beHASHANGuIEa IRl bRRRG.AARGLLT Ons: Spray FRat e20

10 mL/gun/mn enper afure tom zati on Pressurel0-40 psi
Pan Speed4-9 rpspr8uRpmey Air Fl ow300100 20=M (Ratfgew/mii r Pressurel0- 40 psi

10The col or coati,n i spersion was contj.g, 5]y stirred until the
di spersi on was ’g’ﬁgﬁ%{i’%ﬁﬁﬁ’feng t he coatdlong%;‘r%ocess. Once the col or

coat i ngs suspensAmixdion adressed, the taldl4tsi were dried in the coating pan
for about 5 m n%ess %th a pan speed of, about 2-8 rpns and an exhaust

t enper at ure of S Once the tablets™ dried, the exhaust air was
turned off 15 aggplhhkirpasw speed was adj3ostpm) CkMabout 3-4 rpns and 0. 004 kg
of Candel lia wax powder that had been passed.through a 60 nesh screen was
sprinkl ed onto ?‘ﬁémc%’élpéﬁséufeAfter t he tlg’o'zfoeﬁsk rolled in the wax for about 5
m nutes the exhaust air was turned on and the tablets were rolled for an
addi tional 10 m nutes. The finished polished tablet rel eased greater than
95% of 18 he pi ogTha ek featig dispsrriana¥asegntiippoyslysiredipdil the fisnesi® Wasat 100 r pm

ina pH 2. QOM%Q?%;@%O%%Q%CéQ ution. The final tablets also exhibited

a hardness grea <pand a friability of 0.01% The final tablet
was tested for @hwght eclomnvetingsuspension vigh ernamed; fherilets werqgried IWfie- ODS- AQ
5p.m 120A i BTBP oMM -8GHM3LAd an exh

buf fer: ace %a?]'lingplé]? goﬁgbg%qsgﬁk%?gt\?ngl ggi;ndé\ﬂ(e%; 25:01) m)crgi | e pﬁ%see,augt 401.i L

i nj ecti on Rmpestuweref 40+ B°G1L Qvice thel tahlets amere, drizdChe exhanst aewpeivmed o8 and 269
urn waygl en for 3 ctof. . Th are. reported
in Tab?/g ea‘%‘ép’&&a” S%pe% %gﬁﬁteﬁaﬁ% %8 tlﬁs]%erél%? gb? §t0@&/al§h‘§a%§§ragﬁ vFaryl( a 100 cc
HDPE bot t | powedenttet hidnigeen pass¢d hr@gh SERBadsH ferpenciessispunided erinithest tebletand

oublected, KRe2BEGySheLsfo 3 A SRS gos, B SBSPEFIRRLGY v
tabl et wasaridtht edleaniert eilled fdran@dditienah 10 héndtes! | owi ng pi ogl i t azone rel at ed
corpounds e {ested O UELG USSRl SRR o 2 el 250
(25: 2524) vhbi lestep hos USPapidipus type dcit i106 oo iruapl 200 AOH3M K Jllbofler at e, 25C
colum t enpo%t?c;[nl.” e%rxllg] tglgegzts léllfsg exﬁ\b/i?édeaq%gnegsogrrea;[uprqha'“le\é %an%ca:[ ﬁgbility
of 0.01%. The final tablet was tested for pioglitazone related compounds by HPLC
using a YMC-ODS-AQ, Spm, 1204, 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
25  volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for
the UV dectector. The results of the test are reported in Table 6 below.
The final polished tablet was packaged in a 100 cc HDPE bottle containing
one (1) 3g SORB-IT® desiccant canister and subjected to accelerated stability
conditions of 40°C and 75% relative humidity for 1-month and 2 months. After
30 storage, the final polished tablet was tested and found to contain the following
pioglitazone related compounds when tested by HPLC using a YMC-ODS-AQ, 5pm,
]202\, 4.6 x 250 mm column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial
acetic acid (25:25:1) mobile phase, a 40puL injection volume, 0.7 mL/min flow rate,

25°C column temperature and 269 nm wavelength for the UV dectector.
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TABLE 6 Initial 1M 2M Nane(% CAO (%9 5RS-IN.D. N.D. N.D. RS-20.02 0.02
0.02 RS-30.03 0.03 0.04 RS-40.03 0.02 0.02 RS-50.04 0.03 0.04 10

While certain preferred and alternative enbodi mrents of the invention have
been set forth for purposes of disclosing the invention, nodifications to

t he di scl osed enbodi nents may occur to those who are skilled in the art.
Accordingly, the appended clains are intended to cover all enbodi nents of
the invention and 15 nodi fications thereof which do not depart fromthe
spirit and scope of the invention. What is clained is: 1. A pharnmaceuti cal
dosage form conprising: (a)an os I | et conmprising: (i) a conpressed
tabl et core conprising at | east gnﬁhﬁ £ ceutically acceptabl e exci pi ent
and only one active drugltitidt IMonsMts of netform n hydrochl oride, and

(i) a sustaineg rglease‘ : rroundi ng the conpressed tablet core
wherein the net a—hydfochtor+de+s rel eased fromthe osnotic tablet so
the peak plasneR$-evel of Niet fN/DN MN.Ds obt ai ned about 6-12 hours after
adninistrationé%g t he do %ge 6§%nu; | lowing a neal; and (b)an i medi ate

rel ease | ayer '?ounding' he”sust'ai“ned rel ease nenbrane of the osnotic
tabl et conprisiggs3pi ogli pazongohydygachl ori de and a | ow viscosity water

sol ubl e bi nder that exhibits a viscosity between 2 and 6 nPa. S when tested
as a 296aqueou§R%6lutionoé@ 208 HE wherein said | ow vi scosity wat-er

sol ubl e bi nder g&shydr oxgpropybs cqldqul ose; wherein not |ess than 90% of the
pi oglitazone is rel eased frromthe dosage formw thin 30 m nutes when tested
accordlhg to the United States Pharnmacopeia 26, with Apparatus 1 at 100
rpm .370 and 90@}1{]@ c&tai:p r?érfMe!éqgaﬂ(ﬁ%m J %bod?xlﬁ'ex%s Q)f Wuﬂ'aﬁlo?%?& anmount  of
pi oglitazone inpurities ge ected fromthe group consisting of: (1)

(+/ -) - 54pdiep Setdfottly For pupppsischfidjselobiog fHelinyenyiai), nsodifigatiprpdy I discleshd azol i d

i ned |l one;_ (4] -54p42 - (.5- Y. - PYIi ylbe | -2,4-th

i 270 1id i%r{élé?d%%éné% rrfa?i ?%mi &(}3 _tﬁésg_‘%%(? r's.gé/ skl h NREYaD &&X}dlﬂgﬁlﬁ NGl

- (5- et hy| -dbppyded dglhiymst e xinjdnder yd Jco8et2all Senltodinhends -of ghe iinwenliat yd] - 2, 4-t h

iazol jd ined.lqne; . (iv) .. .. . ‘
(57 %) Ky PO BRI vhieh op mpgepat em e 5 e sRoBR TSV OHER
propi onate; and
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(v) ethyl-3-p-[2-(5-ethyl-2-pyridyl)ethoxy] phenyl-propionate that are
present in the dosage formare not nore than 0.6% as determ ned by high
performance |iquid chromatography. 2. The pharnaceutical dosage form as
defined in claiml1, wherein not |ess than 95% of the pioglitazone is

rel eased fromthe dosage formw thin 30 m nutes when tested according to
the United States Pharmacopeia 26, with Apparatus 1 at 100 rpm 37C and 900
m of 0.3 MKCl-HCI Buffer, pH 2.0. 3. The pharmaceuti cal dosage form as
defined in claiml1, wherein not |ess than 100% of the pioglitazone is

rel eased fromthe dosage formw thin 30 m nutes when tested according to
the United StWhatss ¢hhimredasopei a 26, with Apparatus 1 at 100 rpm 37C and 900
m of 0.3 MKCl-HCL Buffer, pH 2.0. 4. The pharmaceuti cal dosage form as
defined in claiml1, 2 or 3, wherein the total pioglitazone inpurities are
not more than 0 Bwsmaseutivg) dosaerPEOERtiFiesl dosage form as defined in clai m

1, 2 or 3, mhe&§|nzgegmnk@gky&g%ﬂhn@logl|tazone inpurity in the final
dosage formis not nore than 5% 6. The pharmaceutical dosage form as

defined in claim1, 2 of) 3compresed kblehete |°WBE"!PE"(§LP&I‘%§‘| o51 PhaapssFricapuri ty

in the final dosage formp'iabnc&(c;ﬁmteana B ofk 20% drig thih@nffiasMmasshincal
dosage form as defined %ﬁk @ (r1 2 or 3, wherein each individual
pi oglitazone inpurity i Frlorqenapd dosage formis not nore than 0.10% 8.

The pharmaceutical dos ageafsma'ne@ﬁelaseymaﬁwmfsu@duaann@th& cbfﬁprzs,sedmbtﬂmbm t he
osnotic tablet conprises; ﬂé % et core r Si n

50-98% of netforrnin hydrsd h(%rnl“3 "( V OC(B OTQC ﬁfflfﬁ‘se |°ﬁ'@°t 3‘8}?{% (iii)
0- 20% of an absorption wnhammbpbmunNWﬂpﬂmmﬂxﬁﬁm96MamMubmn@daﬂmumaﬂm

(6)optionally a seal CO@&mﬁH&E&Hﬁﬁkﬂﬁy&P%nﬁ%ﬁ%&m@@qwgc&% sust ai ned rel ease

menbr ane conpri Si ng:
(b)  an immediate release layer surrounding the sustained release membrane of the

osmotic tablet comprising pioglitazone hydrochloride and a low viscosity water
soluble binder that exhibits a viscosity between 2 and 6 mPa.S when tested as a
2% aqueous solution at 20°C, and wherein said low viscosity water soluble binder
is hydroxypropyl cellulose;
wherein not less than 90% of the pioglitazone is released from the dosage form within 30
minutes when tested according to the United States Pharmacopeia 26, with Apparatus 1 at
100 rpm, 37°C and 900 ml of 0.3 M KCI-HCI Buffer, pH 2.0 and the total amount of
pioglitazone impurities selected from the group consisting of:
(i) (+/-)-5-{p-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl]-5-hydroxy-2 4~
thiazolidinedione;
(ii) (z)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene]-2,4-thiazolidinedione;
(iti) (+/-)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl]-3-[2-(5-¢thyl-2-
pyridyl)ethyl}-2,4-thiazolidinedione;
(iv) (+/-)-ethyl-2-carbamoyltio-3-[4-[2-(5-ethyl-2-pyridyl)ethoxy]phenyl]
propionate; and
(v) ethyl-3-p-[2-(5-ethyl-2-pyridyl)ethoxy]phenyl-propionate
that are present in the dosage form are not more than 0.6% as determined by high

performance liquid chromatography.
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(1) 50-99% of a polyner; (ii) 0-40% of a flux enhancer and (iii) 0-25% of a
pl asticizer, said nmenbrane having at | east one passageway forned therein
for release o f the nmetform n hydrochloride. 9. The pharnaceutical dosage
formof any one of clains 1 to 8 wherein said core is free fromany gelling
or expandi ng polyner. 10. The pharnaceutical dosage form of any one of
clains 1 to 9,wherein said release of said netform n hydrochl ori de provides
a T." of 6-12 hours. 11. The pharmaceutical dosage form of any one of
claims 1 to 9, wherein said release of the pioglitazone hydrochl oride
provides a Trn. of 1-4 hours. 12. A pharmaceutical dosage form conpri sing:
(a)an osm&ic Tmh@tnamﬁw deshgedorm fsidpfired Godipmels sbdteih abil les teopEeobirpr i si ng
at | east one p ive drug
?él OE }r%féﬁi‘ée{;] ¥o dﬂ%%% g@%ﬁn G)‘tﬁlb Bb ?ﬂh)teé O&&E‘J@é agddfi &9{)

t hat consists ochl o a sust alne

menbr ane surr omn@mg Stas Pb@mrmoe@sé@ with Bipparatsol as 1 0hiemed KC 900693 n
hydrochl ori de N§K¢@h§Q§gg.%§QUIthe osnotic tablet so the peak plasma | eve
of metfonnin is obtained out 6-12 hours alter adm nistration of the
dosage formfollowing a neal, and (b)an i mredi ate rel ease | ayer surroundi ng

the sustained TR HaASRCHBIDIARR (G dsaenies ldid 1] ki ndt REDAARSI00S of ()
pi oglitazone h drochlor |OM/VISCOSIty wat er sol ubl e bi nder

that exhibits Og}lt%ZB'Efs‘F Fi}“ﬁ%?’%é’ﬁ dfsaﬁﬁg’"ﬁwm 3Emppies Whersleed ageordingley, aqueous
sol ution at 20 Uaited StaPaarhacoptial 26, OMh \Appaated £ 3 10@dpay, 38Clatid90® mlionoler i s

hydr oxypr opyl Bi e in not less than 95% of the pioglitazone is
rel eased fron1&ﬁ%ék(giwg®' cal dosage formw thin 30 m nutes when tested

according to the United States Pharnacopeia 26, wth Apparatus 1 at 100

rpm 37C al{'d 99!9 rﬁamﬁf u?ca??osage orm ag %L}\fe{wciadglﬂ Zzorq w elgﬁubt fél storage at 40C

and 75%relative h nmont sage"fo ns a total of
not nore than Qpﬁ%zolﬁe 1tnhentfemrh ootinrege thandyi%t azone i npurities:
(+/-)-54p42-(5-ethyl-2-pyridypet hoxyl benzyl | - 5- hydr oxy- 2, 4-t hi azol i di nedi on
e; (z)- 54p42 (5-ethyl -2-pyridyl)etho X]benzylldenel 2,4-thiazolid ined

| one; 5. The pharmaceutical dosage form as defined in claim 1, 2 or 3 wherein each individual

(+/-) - 54p42- ( SpighibrcmPiricy fithe SilaR¥age RERZYd ok mafk4han 9288y - 2- pyri dypet hyl ] -

2, 4-thi azol i di nedi one;
(+/ ) - et hyl - 2- car banoyl ti o- 34412- (5- et hyl - 2- pyri dypet hoxy] phenyl - Thr opi onat
e; and et hyl - 3STRAphatfacdtibty HosezeMyiin A MbHRE RQkh P/TEsH8! witk@PEONALRidual

pioglitazone impurity in the final dosage form is not more than 0.20%.

7. The pharmaceutical dosage form as defined in claim 1, 2 or 3, wherein each individual

pioglitazone impurity in the final dosage form is not more than 0.10%.

8. The pharmaceutical dosage form of any one of claims 1 to 7, wherein the osmotic tablet
comprises:
(a) a compressed tablet core comprising:
(i) 50-98% of metformin hydrochloride;
(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;:
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as determ ned by high performance |iquid chromatography and each of the
pioglitazone inpurities is present in an anmount of not nore than 0.20% 13.
The pharnaceutical dosage formof claim 12, wherein each pioglitazone
inmpurity in the final dosage formis not nore than 0.10% 14. The

phar maceuti cal dosage formof claim12 or 13, wherein the conpressed tabl et
core i s a honogeneous m xture of the at | east one pharmaceutically
accept abl e exci pient and netform n hydrochl oride. 15. A pharnaceuti cal
dosage form substantially as herein described with reference to Exanpl es

lto 12.
) 50-99% of a polymer;

(i1) 0-40% of a flux enhancer and
(iii)  0-25% of a plasticizer,
said membrane having at least one passageway formed therein for release of the

metformin hydrochloride.

9. The pharmaceutical dosage form of any one of claims 1 to 8,wherein said core is free

from any gelling or expanding polymer.

10.  The pharmaceutical dosage form of any one of claims 1 to 9,wherein said release of said

metformin hydrochloride provides a Tmax 0f6-12 hours.

11.  The pharmaceutical dosage form of any one of claims 1 to 9, wherein said release of the

pioglitazone hydrochloride provides a Ty, of 1-4 hours.

12. A pharmaceutical dosage form comprising:
(a) an osmotic tablet comprising:
(i) a compressed tablet core comprising at least one pharmaceutically acceptable
excipient and only one active drug that consists of metformin hydrochloride, and
(it) a sustained release membrane surrounding the compressed tablet core
wherein the metformin hydrochloride is released from the osmotic tablet so the
peak plasma level of metformin is obtained about 6-12 hours after administration
of the dosage form following a meal, and
(b)  an immediate release layer surrounding the sustained release membrane of the
osmotic tablet comprising
(i) pioglitazone hydrochloride, and
(i) a low viscosity water soluble binder that exhibits a viscosity between 2
and 6 mPa.S when tested as a 2% aqueous solution at 20°C, and wherein
said low viscosity water soluble binder is hydroxypropy! cellulose;
wherein not less than 95% of the pioglitazone is released from the pharmaceutical dosage

form within 30 minutes when tested according to the United States Pharmacopeia 26,
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13.

14.

15.

with Apparatus 1 at 100 rpm, 37°C and 900 ml of 0.3 M KCI-HCI Buffer, pH 2.0 and

after storage at 40°C and 75% relative humidity for 3 months the dosage form contains a

total of not more than 0.5% of the following pioglitazone impurities:
(+/-)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl]-5-hydroxy-2 4-thiazolidinedione;
(2)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy]benzylidene]-2,4-thiazolidinedione;
(+/=)-5-[p-[2-(S-ethyl-2-pyridyl)ethoxy]benzyl]-3-[2-(5-ethyl-2-pyridyl)ethyl]-
2,4-thiazolidinedione;
(+/-)-ethyl-2-carbamoyltio-3-[4-[2-(5-ethyl-2-pyridyl)ethoxy]phenyl-jpropionate;
and
ethyl-3-p-[2-(5-ethyl-2-pyridyl)ethoxy]phenyl-propionate

as determined by high performance liquid chromatography and each of the pioglitazone

impurities is present in an amount of not more than 0.20%.

The pharmaceutical dosage form of claim 12, wherein each pioglitazone impurity in the

final dosage form is not more than 0.10%.

The pharmaceutical dosage form of claim 12 or 13, wherein the compressed tablet core is
a homogeneous mixture of the at least one pharmaceutically acceptable excipient and

metformin hydrochloride.

A pharmaceutical dosage form substantially as herein described with reference to

Examples 1 to 12.
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