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

Pat ent Application Serial No. 10/664,804 filed on Septenber 19, 2003 and
which clainms the benefit of United States provisional patent applications

Serial Nos. 60/412,180 and 60/412,181 filed on Sepi.enber, 20,, 2002.
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phar maceuti cal dosage for midomdidned onp Datatigper gl ycemic drug, in
conbination with a thiazolidinedione derivative. Mre specifically, the
present invention relates to an oral dosage form conprising a biguanide
e.g. netform n pis puf eminbatRb-ia-pphappteetet ofcidbitcd SaaeeirtcebAephedtiont her eof
e.g., nmetformn_hydrochl oride or_the formn.salts describhed in U S. Pat.
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medi canents™and to mnim ze the effects o ssed doses of drugs caused by
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Alternatively, if the tive i i ISl PSS AR Rcégabid@lp@erent | ng
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systens can be found i .39 Pat . A eIA GoB8Fatidn 034, 758;
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wi thin the REFBYTEREDTE B S B rupt ure the nenbrane at a weak portion of
Many techniques have been used to provide controlled and extended-release

pharmaceutical dosage forms in order to maintain therapeutic serum levels of

20  medicaments and to minimize the effects of missed doses of drugs caused by a lack of

patient compliance. .
For example, extended release tablets have been described which have an

osmotically active drug core surrounded by a semipermeable membrane. These tablets
function by allowing the aqueous component'of a fluid such as gastric or intestinal
25 fluid to permeate the coating membrane and dissolve the acijve ingredient so the
resullan! drug solution can be released through a passageway in the coating
membrane. Alternatively, if the active ingredient is insoluble in the permeating fluid,
it can be pushed through the passageway by an expanding agent such as a hydrogel.
Some representative examples of these osmotic tablet systems can be found in U.S.
30  Pal. Nos. 3,845,770; 3,916,899; 4,034,758; 4,077,407 and 4,783,337. U.S. Pat. No.
3,952,741 teaches an osmotic device wherein the active agent is released from a core

surrounded by a semipermeable membrane only after sufficient pressure has



t he nenbrane. The basic osnotic device described in the above cited patents
have been refined over tinme in an effort to provide greater control of the
rel ease of the active 5 ingredient. For exanple, U S. Pat. Nos. 4,777,049
and 4, 851, 229 descri be osnotic dosage fornms conprising a sem perneabl e wall
surrounding a core. The core contains an active ingredient and a

nodul ati ng agent wherein the nodul ati ng agent causes the active ingredient
to be released through a passageway in the sem perneable nmenmbrane in a
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subj ect invention. 25 Pharnaceutlc%% gfsa e fornms congai ning combinations
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proposed i nyisheaakbs. 5690, 1exam &2,736PO 0 749 751 (which is incorporated
herein by reference) teaches pharnaceutical conpositions conprising an
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20 Thiazolidinedione derivatives have been described in U.S. Pat. No. 4,687,777.
The therapeutic value of these compounds in combination therapy has further been
described in U.S. Pat. Nos. 5,859,037; 5,952,356; 5,965,584; 6,150,384 and
6,172,090. However, none of these patents describe a dosage form having the
advantages of the subject invention.

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

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

behavior. Another example of a combination of antihyperglycemic drugs and



2 thiazolidinedione derivatives is U S. Pat. No. 6,011,049, (which is

i ncorporated herein by reference). This patent teaches a single
pharmaceutical conposition that contains pioglitazone or trolitazone and
metformn in slow rel ease forns such as osnotic punps or skin patches.

O her conbi nations of anti hyperglycem ¢ drugs and 5 thiazolidi nedi one
derivatives can be found in U S. Pat. Nos. 6,524,621; 6,475,521; 6,451, 342
and 6, 153,632 and PCT patent applications WO 01/ 3594 and WO 01/ 3594,
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conprising delivery of a first active drug as a controlled or sustained

rel ease forsentait boh ap aptilamerhicemisprangioyed pmd thissplstradinne deer aives.<Bf d
controlled Fsegﬁin%’}ﬁiroﬁ'p & SLERRGs 'g.%%émﬂeﬁ)IBPEﬁ reRHingt 8dwhy pan

expandi ng polyner, 1n “conbination wth delivery of a second active drug by
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non- pul sat i pgsebhevapeut fudhérepeligenforsapbatond active drug which preferably is a
thiazolidinedione derivative. The novel dosage form described herein provides for
20  delivery of first and second active drugs such that the bioavailability of either drug is
not decreased by the presence of food.
1t is a further object of the present invention to provide a dosage form, as
described above, comprising delivery of a first active drug as a controlled or sustained
release formulation for an antihyperglycemic compound, wherein said controlled or
25  sustained release mechanism is not regulated by an expanding polymer, in
combination with delivery of a second active drug by immediate release comprising a
thiazolidinedione derivative.
1t is also a further object of the present invention to provide a dosage form as
described above, comprising delivery of a first active drug as a controlled or sustained
30 release formulation for an antihyperglycemic compound in combination with delivery
of a second active drug by immediate release comprising a thiazolidinedione
derivative that can provide continuous and non-pulsating therapeutic levels of said

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

hour to twenty-four hour period.



anti hyperglycem c drug to an animal or human in need of such treatnent over
a eight hour to twenty-four hour period. 3 It is an additional object of
the present invention to provide a dosage form conprising delivery of a
first active drug as a controlled or sustained release formulation for an
ant i hypergl ycem ¢ conpound in conbination with delivery of a second active
drug by imedi ate rel ease conprising a thiazolidinedione derivative 5 that
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It is a further object of the present invention to provide a dosage form
20 comprising an antihyperglycemic drug as a controlled or sustained release component
and a thiazolidinedione derivative as an immediate release component, wherein not
less than 80% of the total amount of the thiazolidinedione derivative is released from
the dosage form within 30 minutes or less.
It is a further additional object of the present invention to provide a shelf
25  stable dosage form comprising an antihyperglycemic drug as a controlied or sustained
release component and a thiazolidinedione derivative as an immediate release
component, wherein the total amount of thiazolidinedione related compounds or
impurities are not more than 0.6% after two years of storage and no individual related
compound or impurity is more than 0.2 %.
30
SUMMARY OF THE INVENTION

The present invention relates to a phanmaceutical dosage form comprising a

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

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



SUMVARY COF THE | NVENTI ON The present invention relates to a pharnaceuti cal
dosage formconprising a first active drug, preferably an

anti hyperglycem c drug, in conmbination with a second active drug,
preferably a thiazolidinedione derivative. Mre specifically, the present

4 invention relates to an oral dosage formconprising a first active drug
conprising a biguanide such as netformn or buformn or a pharmaceutically
acceptable salt thereof e.g., nmetform n hydrochloride or the netformn
salts, in dWRBHRICAKS fwaf*wmg dogage deren %f&?nrv@g&rﬁr@t ¥HPATISi R PESIng 2
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anti hyperglycenic ¢ 0 t-is provided as a controlle rel ease

For mul 381 o GBI eTs Sl e Tieaa S FEP BRI SFOPBATHE ¢ he

for mul at i ongdnedt daprevihdepgeak b asmambane it (sTamtikd @ the- dofe B thieS
preferably, 1-@ hour s g]‘ t he thi azoldi di nedi}fane derivati ve whi |l e the

cont rol | ed SFEPEZERPIPEGA! BEY PREPREFI: 8l BriPRedostP g 1554% pl asma
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following a neal. Preferably, the dosage form according to tge subj ect
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OF THE | NVENTI ON The subj ect invention concerns a pharmaceuti cal
f or mul at i oA ERladies éb@mﬁ rawide peak plasma levels (Thax) of 1-12 hours preferably, 1-4

hours of the thiazolidinedione derivative, while the controlled release portion of the
20 formulation may provide peak plasma levels (Thwx) of 6-12 hours rof the
antihyperglycemic component when dosed following a meal.

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

25  drug throughout the day with peak plasma levels (Tha) .of the antihyperglycemic drug

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

DETAILED DESCRIPTION OF THE INVENTION

The subject invention concemns a pharmaceutical formulation or dosage form

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

a controlled release manner from a tablet core, preferably an osmotic tablet core with



30 conprising a first active drug conprising an antihyperglycemc drug in
conbination wth a second active drug conprising a thiazolidinedi one
derivative. Preferably, the antihyperglycem c drug is a biguanide e.qg.
metformn or buformn or a pharmaceutically acceptable salt thereof. The
anti hyperglycemc drug is delivered in a controlled rel ease manner from a
tabl et core, preferably an osnotic tablet core with 5 or without a gelling
or swelling polyner. The tablet core should include the antihyperglycenc
drug and abr védstit @neeljpharoreoellitiec ablyypeacteptaabl eosx shpilénncludentheone
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thereof. 15 The termthiazolidi nedione derjvative as used in this
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convention : : ti Y, COR! abl el DAL SHGH AS
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agents 'may al so be used. eferred binding agents are water sol uble
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embodi ment, t heTHeS ﬁaranbina(‘ih?gi aninp gefeafg?ongnyi c%nzlé}u?logﬁlry%oﬁm pharmaceutically
20 acceptable binder such as polyvinyl pyrmolidone, hydroxypropyl cellulose,
hydroxyethyl  cellulose, hydroxypropy!  methylcellulose, ethylcellulose,
polymethacrylate, polyvinylalcohol and the like. Mixtures of the aforementioned
binding agents may also be used. The preferred binding agents are water soluble
materials such as polyvinyl pyrrolidone having a weight average molecular weight of
25 25,000 to 3,000,000. The binding agent may comprise approximately about 0 {0 about
40% of the total weight of the core and preferably about 3% to about 15% of the total
weight of the core. In one embodiment, the use of a binding agent in the core is

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

monoglycerides, surfactants such as sodium lauryl sulfate, sodium taurocholate and

6



optional. In a preferred enbodi ment, the core may optionally conprise an
absorption 30 enhancer. The absorpti on enhancer can be any type of
absorpti on enhancer commonly known in the art such as a fatty acid, a
surfactant (anionic, cationic, anphoteric), a chelating agent, a bile salt
or m xtures thereof. Exanples of sone preferred absorption enhancers are

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

nDnoegcerl surfacgggts such as sodjum I, sulfate sodi um

t aur ochol anJY%‘-‘r’i‘dF”e 6 UpOISAVBE FRES g8Sh AhaIE A %}Zyéﬂﬁt%ids&@w Hedigme| ¢ aci d,

phytic aci ekragdeliy! ﬂﬂECtlE@fIW)eandt eAHyRae e lyEol (Bl ak Ty emir)etr Imh@ne
gl ycol - bi sgeér am noet ether)-N, N NN tetraacetic acid The core

may conpri §&2aG5Hf 6‘3&? By The 'ECBB%GP’HEU%%PTOFW@‘Q%B%?WF @ﬁﬂ’éncer based

on the tot %soi’}ﬁiogf&hhé?fbertﬂaged%f Be 306 WOk @ﬁ]ﬁ&&@@r&&m@@%ﬁ’era@ 2¥pd0 about
10% of the total % t of the core. In one enbodi nent the pr esent

i nvent i &n, 2WHP RO d 8% oA telhveightef gheidoreng  or swel | i ng poI yner, the core
of the present 1nne/e%b<aasnie§t mgé Bread) ynvmmes@hgx do&rrﬁn@glln?fob@ggﬁaﬂ&g

anti hyperglycemc drug wt I ndi ng agent and conpress granul es
with the adduswﬂdmgaffolﬁnqrumeu eantof athel m@s@r merwnnexﬁhm’:fcebiyu fqrme@\ byabl et. The

10 core: My, ahiifbs LORIBL:RLAY oL AU Bl B 0he chagedents bY

passi ng th conp ct or ressi ng anul es with
t he addi ti granglfs anthlihﬁoaddammtof“ arﬂvbmtaabhm‘t absoiplisre cthagp@nprte sgaldet. Mie al so be

enpl o f t r kno cedures are
cnoun 15 ¢ AP SidiPhrahi o FRETRAG fud BT 8L A BL LAY PERRY S
pi gnent.s othrayghsa neljer alospadier am)bmymdssmg thleegrarﬂsﬁesf ®ﬁhmhea1addmoxofof tahe subj ect

ol swel | b Erb BRIl e ot Eiien e "l Bl b sl G,

Repr esent at:mm;eoe}ya@sp{ve%miﬂanglekafdcag;rwarsmdnbn ngtm(ﬂrwnﬁd&u@daayhmgb‘r mol ecul ar
wei ght hydrox ro | cel lul pse (su 00OM, which is
iyt ci o PO P41 @ 1 B Bow R0 eHont CHF T g TSt 3 Uit gt

pol yet hyl em@m;d@&ﬁhsmﬁbcaﬁwaﬁlg}ﬁox WBR 301, WSR 303 or WBR COAGULAI\IT).

QO her gelling o svvelllﬂi%ﬁpol s are de crlbe in Ulte t es Pat ent

No. 4,522,625 (W K& P88 6T Hteerr Hafetef HiP p?é‘fné?s ?:1e§ @ore formed
as descri beghaherngie pladhcbof caaest Woldaical Mebr REGeRhtativdesdaglial sed rel ease

coating. M F{lé grl ssweﬁlggtpo yl;n%rsua?rs %ngh mélgcufa?I;vrglghghygoxprop@?meglylce{}uiose

{such as METHOCEL® KI100M, which is commercially available from Dow

20 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 1s mcorporated herein by
reference).

The core formed as described herein, can be coated with a membrane or

25  sustained release coating. Materials that are useful in forming the membrane or

sustained release coating are ethylcellulose, cellulose esters, cellulose diesters,

cellulose triesters, cellulose ethers, cellulose ester-ether, cellulose acylate, celluiose

diacylate, cellulose triacylate, cellulose acetaie, cellulose diacefate, cellulose

triacetate, cellulose acetate propionate and cellulose acetate butyrate. Other suitable

30  polymers are described in U.S. Pat. Nos, 3,845,770; 3,916,899; 4,008,719; 4,036,228

and 4,612,008 (which are incorporated herein by reference). The most preferred

membrane or sustained release coating material is cellulose acetate comprising an

acety] content of 39.3 1o 40.3%, and is commercially available from Eastman Fine

Chemicals.



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

cel lul ose acylate, cellulose diacylate, cellulose triacylate, cellulose
acetate, cellul ose diacetate, cellulose triacetate, cellul ose acetate
propi onate and cel |l ul ose acetate butyrate. O her suitable 30 polyners are
described in U S. Pat. Nos. 3,845,770; 3,916,899; 4,008, 719; 4,036,228 and
4,612,008 (which are incorporated herein by reference). The nost preferred
menbrane or sustmpheFTraesEEodEaS HG HEpEricr Sgaine] Tl ertpR et

conpri si ng gﬁaudea&%talﬂulé‘a@&;\%@es&fbe@%o@mfeg &9 33%:( andndiSe GEMIETG Rl Y

avail abl e from Eastman Fi ne Chemnm cals. an alternative enbodi nent, the
menbr ane orenbasingiaged crieinsresse o ALY Oéélﬁld mﬂeddiéoé]ﬂféc%‘f 1ot gpable the

above- descry Q%gase B Sen) th@ta%ltlié?’i?u%W%h@%ﬁﬁ&%{}&mg%élh}B%g pephanci ng

agent can inc o the core to enable the
dosage f5or mesnzdivaypedse tsumstwménaliriye. Aht lok-etlraciantitny ger §t gowtdre drug

through the pipag HE e %@H@{l@hage%sl pga%gﬁesf@qu @Jaf*em;f e aMﬁﬁ%XP@“C' ng

agent can be & wat r- an enteric mater
t he pref er nedfuirat 8k ablentdnatreawdivrusidbride, astagsiumx c}énhamcsemrssease’bsddl um

ol yool s PESTRL SRUFEER, el RO Bilr bbb e TR ﬁ%%iéB?LSSF
nmet hycel | uI]g@mxybmﬁyiomytmy@mylosérewaym@biowbs:e:t}p/hftlh@dsat ghthatet,| cdliokee 10

ol oxankh s e, DRI e ho CUTRETRID Y (TR P8 TS oG o

fc:) LTI(TE re ELZLL%r%%%gBﬁ éém{%ﬁné Bﬁﬁﬁ)uambmmwwmh gffroeﬁzﬁermﬂéﬁxeﬂﬁz tedi .

wat er sol ubFen BasH) and mtoresytherrol é’YPrF E@‘%ﬁaﬁ- %@%B‘Eﬁl‘%&f y&)accegt abl e salts,

or the flux enhameefx dEdanbS n@aydﬂéb%etd’l@ahgltl&t Islﬁata@ouﬁheesuundgmeammstl nal
conditions. |If the flux enhancer is a @ﬁggresent doi e farm has the
added advartrafePhgmmasedisell AgreRiAbY! Frf’ﬁ]é%lloétﬂée ?'é?i ceHIMBRE Y ’alg bHdE has

been sejsect s%@llb@e%ﬁd@ﬁmfels%} eRGE! 1f e J::ﬂ?én&ﬂ lmam@ﬂug,gmagwaém @edpE i ses

approximately 0 to about 40% of the total t of t?e coat | n nost
pref er abl y abalies omédsd sgvitage o9pETvidingean BIEIaFd‘ Fedgiee 8 thef@’gt‘h%‘ dat i ng.

The f1l ux e%gé]&%dadg%tﬂlgléﬁgtgles or | eaches fromthe nmenbrane or
sust ai ned rel ease coating to formchannels in the nmepbrane or_ sustained

rel ease coati nghaiug EnteRgibe egent FUmRrischeRIAPERAEld Pabe i dittsBlale t he
active i ngr@&gﬁrﬁmem%m@ HRIAPR (4b1 HthRb9Ed AbEHERASE oLOBkIRINIEM ol SO be

formed using

20  the coating. The flux enhancing agent dissolves or Jeaches 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 ihe active ingredient.
The membrane or sustained rtelease 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, ohive oil,
30 sesame oil, acetyltributylcitrate, acetylriethylcitrate, glycerin sorbitol, diethyloxalate,
diethylmalate, diethylfumarate, dibutylsuccinate, diethylmalonate, dioctylphthalate,
dibutylsebacate, triethylcitrate, tributylcitrate, glyceroltributyrate and the like.

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



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

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

i soebucate, sebacate, triethyl citrate, tri-n-butyl citrate, acetyl
tri-n-butyl citrate, citric acid esters, and those described in the
Encycl opedi a of Pol yner Science and Technol ogy, Vol. 10 (1969), published
by John Wley & Sons. The preferred pl asticizers are triacetin,

ol yet hyl ene cols (PEG PEG 400, PEG 8000 acetyl at ed

Pmnggl y>c/er i JE er%w&@ms?e@ao %}ror(ﬂt 15pi 0\5@6 gslicizgy cgp 51% d dpted bon the fota

acetyl tri bufybgid iRSmRSRLIY kistdiglhvb st keatg, gl ycerin sorbitol,
di et hyl oxal ate, _diethyl nmal ate, diethyl fumar ate, dibutyl succi nat e,

di et hyhnal onat e, GF8LY: yibp eI EEeer SREGH yelswp oaing, arowidethryioes Wikt e,

tributylci t&ﬁ’ﬁ}ﬁi’se ghycRbLR %'t@%é{ﬁ 3be, zﬁ‘ﬂ%r@f@@biy' d68ut 200%p it '396 9&@6& he
particul ar plasticizer, amounts from about 0 to about 25% and

preferably mmetg%v@gmxﬁme coBoAngfcoativg. pl astici zer can be used based upon
the total weighf, of réf}e"ﬁél”% EAREAO 1S URLALBR of es'uﬁﬁﬁ@d qgﬁskn%auggner ally,

t he nenbr ane or sustar ned rel ease ¢oating around the core Wl ri se
f rom about mvnﬂnaa)&i@tconeo%famdcqnmiswalphva@b\@utthazwzﬂ allalydut CG%OEiaeed 5

upon the ¢ Of Aol el P9 o01e AOLEORL:NSe Ll RBLELelhad £TROd! ont,

t he menbrane or Sus ease coa Surro core further
conpri ses asppassagEwaybdrhdtolayivicakalet ewafcm ran cemtﬁuiﬂc) Element suelh easegelfint he drug

fromtheg core. r ntheterm passa i ngl ud 8s,.an erture,
orifi ce]eo 0?}3 @stl em(%%a@ ?8%” aPea” B "4n p%SPo‘%WBY f()(EI ghrffe eagucﬁfa1 a gelatin
10 plug t haintiéy@eggceinic fiop Moanthosivoige Copa Pasggways fied it hecordaheasih of t he
ant i hyper gl c drug.fromt dosage form . Pas i n.accordance
an e st Rt it S el GG RE At grobitet i B neet i beatit A e pat
Nos. 3, 845,%%(; 899349%75&991)7%4@384,7@58374:;(057(7)’71463}77 4,783,337 and 5,071, 607.

| ndependent of th(g%antl h%/jeg \écem is.a.second active dru R eferably a
15 t hi azol i di nedPGRENRY PL/BE| PELYPEFEIY e%%b%%lsﬁ‘i?f’?l\?@w&r Sy 31‘6r mul at ed
to provigde ihanolidmiabnalieivaheashisabedniictit aagingivRgdinnnaedes proaideve. 1n
one enbodi nent of the present inyvention the thiazolidi negll oneatd&ri vative

is applied FhiHE Q‘%Fellﬁafﬁo b Braroligigediont dHPvalYy: ot BF cBretimeabe P&l eased

core conpri sikfeh &b@ix@ﬁtiieh?ﬁ@ﬁﬂﬂhﬁéﬁﬁm GerfliatiGh is FpSliedilibaZemi @Iﬂ anregl@n@a _
derivative %/rer enpl oys a bi nder and ot her conventi opal rEhar ceuti cal

exci pi ent s SGER Eésora%lé’ﬁ’r“ﬁ? |T’€Jﬁasé‘i11ﬁﬁ’r‘?c“é’l”?m%‘ﬁr‘F%E’E‘%&Wﬁ’%’g]yﬁ?rﬁ’&q

anti f oam ngmagefisdand eaphiviathRpseapiobdea f Bh&GOIRY. other ebraﬁwnﬂbmn
enhancer may be present in the thiazolidinedione derivative layer in an

amount b tRpaEbEGEicseEsipignts such as absorption enhancers, surfactants, plasticizers,
antifoaming agents and combinations of the foregoing. An absorption enhancer may

be present in the thiazolidinedione derivative layer in an amount up 1o about 30% w/w
in comparison to the weight of the thiazolidinedione derivative. A binding agent may
be present in an amount up to 150% w/w of the thiazolidinedione derivative.

25 In one embodiment the binder in the thiazolidinedone derivative layer is a
water soluble binder, preferably a water soluble film forming binder, which has a low
viscosity, typically less than 50 mPa.S, preferably less than 25 mPa.S, and most
preferably less than 10 mPa.5, 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-SSI. 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 H is

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



in conparison to the weight of the thiazolidinedione derivative. A binding
agent may be present in an anount up to 150% w w of the thiazolidinedione
derivative. 25 In one enbodi ment the binder in the thiazolidinedone
derivative layer is a water soluble binder, preferably a water sol uble
filmform ng binder, which has a low viscosity, typically |less than 50
nPa. S, preferably less than 25 rnPa. S, and nost preferably |ess than 10

nPa. S, when tested as, a 2% aq ueou% sol utlf)n at .20C. ﬁ« exanpl e of such a
wat er sol ubl e bi‘he&P™q %C“ﬁ%w%%wﬁ Py Fe'east fopnkiabonRpay PalrePPiashige Ni ppon

Soda Co., latsghoofdodaas: atid d\éhtd 1RGRARNER e lIPCrsBBled 30 hsE B amb: oMHeCh  have a

reported viscosity of 2-3 nPa.S and 3-6 nPa. S respectively. [f a surfactant
i s enpl oyedofse {#8 Bhruertioariaeibens: AepPitielv e mayks nperppigtedfyedr r ed t hat

t he SurfaCtpﬁ%m@@h@alf}%céMl&nﬁﬂ%ﬁ%Eaanstmg%’@g'sa ReLAXANRE: 12t Aciigeond

active drug i medi atée rel'ease fornulation may be i1 ncorporated into a
si ngl e dosd&ge. f BrenntypEdin dghoircend averdms mayebegrerisusehbh it webldase

coating of fhe, gg@&etge%&eggs gé}& rgn}géc TW\‘g{ %@&tn@{}%@%je}’lﬁ%y it may

be incorporated by any arnmaceut | ca single
dosage f or daninetipnt dre chinprsesicic téppeitign edegmtlme i ncor poration of the second

active drug rmay \}ng p'?ertraﬁ%ﬂ%%eg%he Qéjr}va%@@e 1t3 goat&ﬂ%nt@ g merq%‘rarng%r gl%tame{a

processes sel ecte € group consis am nati on,
dry conpresgesn codquo&” &n omcaind!abiei Ddre,Nidye m&@ﬁldmh@onmn@mglsﬂwiéobeone
derivative i

ﬁe%o ont lr{e ane_ or. sg} ai nled are ease _coating of an
osnot i ¢t abPRY 6% %ﬁglgt??‘é%’SﬁFas"?PSB‘i’%‘h B RV ABUPE eV ™ appl i ed
from a coatorgrgicslvabi @re Sixtsd i en sjodut et a;eafrglamyswama”q;qﬁmgmmicvent an
organi c sol vent or m xture of an.a r sol vent Typi cal
oot ¢ ot e Pt Sobnd = A MR e B Rt n A BRI o Pl
If a m Xt uraguédhs arﬂiq:tﬂ@ﬁuﬁsomﬁdts?{tg@ﬂbﬁed_smk Vaelntoggaﬁz‘er e)rmgﬁyceﬂ:,lvehhﬁmmt: o] g}‘) 5
water to organi.c solvent sho r e from98: 2.t y
to 2:98, TBeE B8t S %;9%@?#%531316 5?333@!3&@%5%@6%@?){ 9/(? 2‘%&0 %%
20: 80. 1kf a4dalix@ELuB0b Ve 2G¥Gt &M inSce@ RPVEN @Fkterh RecrAfTELHAL ﬁﬁfamd@hﬂ@ker
required for coating the thiazolidinedi gne derivative onto the nenbrane or

sust ai ned Pé]dé’eé"éi”’é‘@afqr (fgatRey b P RE s HOnESFH RREGAPE, the BT coat i ngs

have been sphfigidRetatd @Mtide Mayesk £ah@NtFS kshigpleMIREGsuhBodtidbs Ra@f bi nder
to thiazolidinedione derivative is 1:9 to 1:11. Although acce tabl e

coatings c¥RhebENeghfiamn@d MiFeh sphentt RYsH®| Verrhetr oﬁ’é‘QCBEt ‘F%‘”aﬁ)pl i ed
directly tepbhBaeabiangative $USRINET 1T QiBaSH £Ra5thEg codirs efall heed

appr Oa%B ! %b}ag]eiilvrf]?egl t%}g %Elaztorﬁ%mggig}l)g %Qaet l(s)rapphed 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 {o 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
materi_a] such as sodium chloride, potassium chloride, sucrose, sorbitol, 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

10



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

di sperses or dissolves in water. It 25 may be necessary to apply about 5 to
20% excess, preferably about 10-15% excess of the thiazolidinedione
coating solution to account for |osses during the coating process. The

t hi azol i di nedi one coating solution or suspension may al so contain a

surf act ant relpase sopeetflby dsage fgarr it mapbe echmemtasginicshomeerall ¢ a

wat er - sol ughﬁam&ﬁrcﬁ:gée%hatﬁa ch as sodi um chl oride, potassium chloride,
sucrose, sorbitol, mannitdl, 30 polyethylene glycols (PEG, and propyl ene
glycol. In an alt exdddtdny evesiebodiliiments, vhwicddosafériéatsn dfest hegpeeisent

i nvention ONRY: t of the
ant i hyper gl'y e%r@? e %APa?e %P?lgsfe{i%gﬂzﬁ{ﬁﬁ%}gg% !n% ugg@es%%%gesﬁw

anti hypér glnyao'émwed:tploghmyt}b&eabcvﬂim fthmﬂmm91mentsust ained 10

rel ease coating of t. edoa rmor it m ncar.por af ed into the

i i
menbrane or  suSTH |a’rlllg%F rs%ﬁ e met At ?'lrﬁ.m’inﬂwéldaa%{m%’ﬁtemvarl ot ed(lglinlfents,
exci pi ents ,cohtahmgcsa)mns;, 7ﬂy18§,, SSIOIngg‘J'EﬁIi K00 m:g smﬂzsﬁmhai;or&tdzanyatm& dbr are

di sclosed in % n' s Pharmaceutical Sc ces 1995 be used to
OpLi i 26 t IESERBPRETEr Rt BPTIPEY PURGIHTo oS, Er AR LHoe.

Bi guani des 30stig hndass m%t fTae mdﬂexﬁﬁzﬁreﬁmﬁht&!ﬂc&d% @h&hﬁfaedthmbd&sm forms
cont ai n| ng 500 np r‘qg} , 1000 rrgr Thi a edl ongc

der i vatlfvedhergpgptic é FENBI B’QT“P‘{N%B‘H B &PEERYMBYTY ea(:l eﬁ‘i’s?%srs@ i n dosage
fornms cont abRbRGtidPofm Olggsglgjﬁg;dré@cﬁg@ dogg@ aAfgent i nvention is intended
to enconpass the above |pl sted 10 therapeutic conbinations, wthout

provi ding a specific exanple of each possible conblnatlon of conpounds and

their reSpeCt'V@;ﬂ@féﬁr&?exﬁw&ﬂﬂézﬁmeﬁo@iﬁff&ﬂ\%ﬂ@U@@:@'ﬁlﬁﬁmé&ﬁn sRge form
wi |l have the follow ng conposition: FIRST ACTI VE DRUG 15 re: Amount (%

of core) ddiigs Y 5% preferred) binder 0.1-40% (3-15% preferred)
absor pt4son Cq;il@ancer 0-20% (2- 10% prgh&8:+% e4bf cdietbri cant 0-5% (0.5-1 %
preferred) —20 Coating: Anount (% of coating) polynmer 50-99% (75-95%
pref err ed) drag 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 900
m of simulated intestinal fluid (pH 7.5 phosphate buffer) and at 37°C.:

11



fl ux enhancer 0-40% (2-20% preferred) plasticizer 0-25% (2-15% preferred)
25 SECOND ACTI VE DRUG Amount (% of total dosage form drug 0.1-20% (1 -10%
preferred) binder 0.1-30% (1 -2 0% preferred) surfactant. 0 - 20% -
(0.1-15% preferred) pore fornmer O - 25% (0. 1-15% preferred) 30 plasticizer
0 - 20% (0.1-15% preferred) The dosage fornms prepared according to the
present invention exhibit the follow ng dissolution profile when tested in
a USP Type 2 apparatus at 75 rpmin 900 mM of sinulated intestinal fluid
(pH 7.5 ph t 37C-—11 Release of First Active Drug

Ti me (hours) ¢ @b&ase 2 rledo% (0-20% preferred) 5 4 10-45% (20-40%
preferred) 8 30-90% (45-90% preferred) 12 NLT 50% (NLT 60% preferred) 16
NLT 60% (NLT-7Z0% preferred) 20 NL.T 70% (N T 80% pref erred) 10 NLT = NOT
LESS THAN Rel ease of : d Active Drug %release 15 0.5 NLT
60% (NLT 75%%pr ef erred)%e%%]has been di sco(\)/-gpg‘éx%fﬁxgt the sel ection of the
excipiedts fdr use in tiRet5% hi azol i di nedi(@é0%emforeidt of the dosage form
can greatly gffect the 40 se 20 chara otency and stability
of the thi az%l i di nedi oneeé herefore, in 35?5;)‘% eeds)errbodi ment of the
present invehion, the Nehp#dsition of the{NLﬂTﬁO%(czmlefediaah)edi one conponent of

t he present venti on be sel ected t Iess t han 85%
preferably n:l) | ess tharﬁi?j;h@/and nost préﬁg‘fa@?lpre freﬁ] ess than 95% of the
t hi azol i di ne@done is refldaz@d from t he dgeagettopmiewked)hi n 45 m nut es,

prefer all?)I y

NLT =NOT LESS THAN

Release of Second Active Drug

Time (hours}) % release

15

0.5 NLT 60% (MNLT 75% preferred)

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

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

The thiazolidinedione related compounds or impurities in the final dosage form are
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25 within 40 m nutes and nost preferably within 30 m nutes when tested
according to the United States Pharmacopeia (USP) 26, with Apparatus | at
100 rpm 37 Cand 900 ml of 0.3 MKC -HCI Buffer, pH 2.0. Further the

exci pients for use in the thiazolidi nedione conponent of the dosage form
shoul d be selected so that the total thiazolidinedione related conpounds

30 or inpurities in the final dosage formare not nore than 0.6%
preferably nore than 0.5% and nost preferably not nore than 0.25% and
each |ndlvﬂgu%m”m@HVéﬁﬁhIﬂFW@G&@ﬁéﬂﬁ@ﬂéf e aeaTpdu NPELC) iusmgra tAMCn t he
final dosa r 0, I {4 Tore than 0.2%
and nost p?g?g?g 1§%2?%ég?éﬁ?:ggqgmfﬁ%%éﬁ?ﬁ %ﬁ@ggo glneﬁnoﬁglelated
conpounds dicety ex-jcgtonitnletgineidl japetic @Gfsé’géﬁfk)rmohalﬁ@hasbz abatter #pyied by High
Per f or manc i ograt Q.. Slim 120A,
46 x 250 ﬁ?nﬁgt?dﬁegod%% g?]‘trgg Cl)‘ﬁ?lﬂhﬂlovg HR EC%SJ&S coqgmg lelﬁ?erzétgléet %H% 269S

buffer: ébeﬂ@ﬂ@knﬂhéﬂgmé@Vahwwmet|c acid (25: 25.1) mobi | e phase, about a 40L
injection volune, 0.7 nL/mn flow rate, 25C colum tenperature and 269 nm
5 wavel ength for the UV detector. EXAMPLES The follow ng are provi ded by
way of exanple only and are in noEXesNEPLIBtended to be limting. 10
EXAMPLEI A controlled release tablet containing 850 ng of netformn HC
and 15 ng pi ogllpg dolkveng @%?@ﬁd?@@ya&aﬁ of towple By Bhd ste Aché veealy ug | .

Core (% conpRsidikon Bhisgere) Mtformn HC 90. 54% Povi done K-301, USP 438%
Sodi um Tri basi ¢ Phosp at 4 58% 20 Magnesium stearate 0.5% 1 approxi mate
mol ecul¥r wei ght 50, 000; dynam c viscosity (10%w v solution at 20C) =
5.5-8.5 nPas. (a) C}anulation 25 The netformn HCl is delunped by passing

it through a 40 nesh screen and
EXAMPLE 1

A controlled release tablet containing 850 mg of metformin HC! and 15 mg

pioglitazone is prepared as follows:

15 First Active Drug
1 Core " (% composition of core)
Metformin HCI 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 mPas. |
(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 HCI is
then added to a top-spray fluidized bed granulator and granulated by spraying the
binding solution of povidone and sodium tribasic phosphate under the following
30 conditions: inlet air temperature of 50-70°C; atomization air pressure of 1-3 bars and

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

del unped nmetformn HCl is then added to a top-spray fl uidized bed
granul at or and granul ated by spraying the binding solution of povidone and
sodiumtribasi c phosphate under the followi ng 30 conditions: inlet air
tenperature of 50-70C, atom zation air pressure of 1-3 bars and spray rate

of 10-100 m/m bi ndi,ng .s i S |.eted, the granul es
are dried in thera) m%%ﬁ%‘fﬁg‘\u“ﬁﬁﬁ d?Pﬁ%efrob@sgf%w]ea ‘ﬁ&d ’%%Fe%’%““ﬂzﬁ‘an 2% The
dried granumBMha&$spm33m¢xkhﬁ@ﬂ@ﬁZH;EE&&%dgﬁﬂUkD@@@mM&&hu&ﬁﬁaQﬁHmVa|e”t of

an 18 nesh scre eti Th nesi um stearate is passed through
a 40 nmesh sqmrpﬂ?dg"g%ég%g%qw% g%’ g?’n'ﬂ S%tﬂ”é%ﬂed with the metformn HC

granul es f db) Bypputiaxi mately five (5) mnutes. After blending, the granules
are congressed a rotar ress fitted with 15/32" round standard concave

punches °(pl ai n I'GREFEHSEN 1EﬂﬁﬁeﬁmﬁﬁﬁEﬁmWﬁﬁﬁoéﬁﬁhﬁﬁFﬁﬁﬁﬁ@@é@?mhmdmm

i ndent at i orbleprki&) with Ghe e Sdrafi £ B RPMRIcs trhCapBr o £8y TRY (Hem] (Bfegesgﬁ y any
npl oyed in the pharmaceutical industr Coat i ng

nmeans co
(opti ona%@‘n@oﬂ@ FraBylet aTe SAMPESSEEn éé@tﬂ%’dpfwbtfﬁﬁeénwﬁbdé/ﬁ?" merer i al or
ot her suit abh@ard W@ﬁc@i’r%%ﬁ]c?@' (%Iaﬁﬁio%fef ﬂuncﬁyuﬂ;g) A '\Aﬁtﬁoaln épﬂx%{hltpa(?@ adry

material, preferably C ear ied wate
sol ution i 3" HEEMEHERRE ont o the core tabl et usrng a pan coater under t he

follo condi tl.0 rat 3 aton1 atron
w169 k A8ed PHAUShe Arlfick xg?}e bg {%@-ﬁrﬂolbm %1}’ %ﬁ f1e_ o8 neamoP :

pressure of 28-40 psi and Spay rate e cor
coat ed mntﬁﬂmhéeéeeb¢ﬁgmsmkum%bnﬁuﬂbrI a theoretical coating IeveI of

approxrnat x;%(&) g% 9? ned. 20 Il Menbrane (% conposition of nmenbrane)
Cellulose etate @ %% 85% Tri acetin 5% PEG 400 10% 25 2 acetyl

cont ent 39. 3- 40TB@gore 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 mi/min. The core

tablet is coated with the sealing solution until a theoretical coating level of

approximately 2-4% is obtained.

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

2 acetyl content 39.3-40.3%

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

atomization pressure of approximately 3 bars and spray rate of 120-150 ml/min. The
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(a) Menbrane Coating Process The cellul ose acetate is dissolved in acetone
while stirring with a 30 honogeni zer. The pol yet hyl ene gl ycol 400 and
Triacetin are added to the cellulose acetate solution and stirred until a
clear solution is obtained. The clear nenbrane coating solution is then
sprayed onto the seal coated tablets using a fluidized bed coater

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

atom zation ﬁr ssurq}ot a&groxi, tely 3 bars and spray rate of 120-150
m/min. The®aheagdaid it soded ypi adhgozeticglagoating, lsv sl of gppsisradtly 84 iscoat i ng

| evel of appgximately 3%is obtained. Il1l. Second Active Drug Layering (%
conposition of second conponent) 5 Pioglitizone HCl 43.5% Tween 80 2. 0%
Hydr oxypr opyl nmethyl cel |l ul ose 54.5% 10 Tween 80 and hydr oxypr opyl

met hyl cel | yjjose sadopid HcBsObURT 2l Giur | f'f_ comggﬁrion BF Q@lohd 'C%H:ﬁgnéﬁi | is then
di spersed into This solfution.” The resulting Suspension 1s then sprayed
onto thé above- nenbrane-coated tablets. EXAMPLE 2 15 A control |l ed rel ease
t abl et cont ai ni f metformn oand 15 nmg pioglitazone is
prepared as fo|Fgﬁ£?QE??¥? Active [XLK;%%S%%FE (% conposition of core)
Metformin HCl 8868583 20 Povi done K-9032.0%SP 6.368% Sodi um Lauryl Sul fate

4.577% Magnesi % pr o te nol ecul ar wei ght = 1, 000, 000,
dynam c viscosi#gh%%gééﬁégma?émggP%fion?ig%0-700 nPa~s at 20C. (a)
Granul ation The netformn HCl and sodium |l auryl sulfate are del unped by

[ h h h 0 h I ' h [ I ,
poryet M1 on- 1 i nddreag ikt SFAumBRE dieritles® R0l Buftydy "

i n_puri fi esvateat Biogliitivae B mheddispersed 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
L Core (% composition of core)
Metformin HCI 88.555%
20 Povidone K-90°, USP 6.368%
Sodium Lauryl Sulfate 4.577%
Magnesium Stearate 0.5%

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

(a) Granulation
The metformin HC] and sodium laury! 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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metformn HCl and sodiumlauryl sulfate are then added to a top-spray
fluidized bed granulator and granul ated by spraying with the binding
sol ution of povidone wunder the following conditions: inlet air tenperature
of 50-70C, atomi zation air pressure of 1-3 bars and spray rate of 10-100
ml/mn. 15 Once the binding solution is depleted, the granules are dried in
the granulator wuntil the |oss on drying is less than 2% The dried
granul es are pa ed t hr ou CO ped t ui val ent of an 18
mesh screen. ?ﬁ QQF@F&ﬁﬁﬁWHEEQéﬁﬁgg g%é? e 1%&§§%ﬂ“¥ﬁ@ough a 40
mesh stainl esmﬁmabsss@r@@mgamss mh@u%eqtha\ﬂm g e ﬁﬁ:ﬁ&(ﬂhh@gh granul es
for apprOX|nateI five m nutes. After bl ending, e granules are
conpr essed on®%" %P&W?ig e eppivelgy ofipt K TS?E?“”?ound st andard concave
punches (plain | ower punch, upper punch with an approximately 1 10 mm
|ndentat|on pin As stated above, the orifice may be forned by any neans
comonl y ﬁb§éwmvw t he pharmaceutical industry. (c) Seal Coating

(optional) 15 Thee %érﬁtsrﬁﬁ@t&%téﬁpﬁ&@c‘l &E&@h%dm%ésh sfanuéépagaxcr@%%ﬂ al or

ot her suitable water- sol uble materi al first dissolvin adry

material , eoret wihyhaopadepinchéd granples @Irfipptoédﬂwdr éwe (Phmingsadaftersol uti on
I's then sp b@éﬁgﬂgl Onsgrﬁﬁé{xgﬁcé?é %oa?}%&%ﬁ 3454 08 gn%ge%aggﬂ 1‘5!}? oddde

foll owi ng con aust tenperature om zation
pressure ofstapdard@opsie pmdhepalpin ater pinchOupsr parchivith ipposineattlabl et 20 i s

coated w t sol uti on until a theoretical coating |evel of
apprOX|ﬁ;t2?£h§Eﬁls &ﬁgglned Menbr ane (% conposition of nenbrane)
Cel | ul ose Acet athe {t388-abh0ye, tBS%rﬁEeTmh)adnet fonmBobyPEG 48@nd @8turdnicet yl
content 39. 3 8{%%&9%%,&%{;& HgstCoatl ng Process The cellul ose acetate is

di ssol ved i‘Aracet one i ¥ ng W th a honogeni zer. The pol yet hyl ene
gl ycol 400 and triacetin are added to the cellul ose acetate solution and
stirred. The &?@‘ééﬂ&%aﬁn%'(gééo%gz)' s then sprayed onto the seal coated
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
m 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 15 coated with the sealing solution until a theoretical coating level of

approximately 2% is obtained.

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

* acetyl content 39.3-40.3%

30 (a) Membrane Coating Process
The cellulose acelate 1s dissolved in acetone while stirming 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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tablets in a fluidized bed coater enploying the foll ow ng conditions:
product 16 tenperature of 16-22"C, atom zation pressure of approxinmately 3
bars and spray rate of 120-150 ml/mn. The sealed core tablet is coated
until a theoretical coating |level of approximately 3%is obtained. 5 I1I1.
Second Active Drug Layering (% conposition of second conponent)
Pioglitizone 1-1Cl 43.5% ' Keen 80 2.0% Hydroxypropyl nethylcellul ose 54.5%
Tween 80 aqgmhéégr oxo\még?yé_ {ret.h lcellulose are dissolved in purified water.
10 Piogliti ZORETHE™ i’ & °f he i HHEPer FEFSTRH OO RPHPLm e 1 bshandrpen gkl t i ng
suspensi on df926-H8hml/sir. g% ot drd BBlcEh eveas s HRedutAB£h8 1 EXAVPLE 3 A
controlled rel ease tgﬁl,et containing 500 ng of netformn HCI and 15 ng 15
pi ogl i t azorf@PIE AR PdYObINGd| | ows: |, First Active Drug A 500 Ong
metform n nmenbrane coated tablet is prepared as described in Exanple 2
above exceqt that conpound cup toolings are used during tableting. 20 The
500 ng met f9r mi REBACEDRs AR InEab| et (hagmrasiion of fesdeymponpesi ti on:

CORE Metform n k600 pait abl et Povi dgpey, K- 90, USP 35.96 ng/tablet 25
Sodi um | auryl sul fgat e; NF 25.84 ny/tablet Magnesium stearate, NP 2.82
ng/tabl et SEAL TOEmT$NG Opadry C ear (Y&9% 7006) 23.53 ny/tablet NMEMBRANE
COATI NG 30 Cel | }ﬁ@ﬁ@ 3 210, 3.56 ng/tablet Triacetin, USP
1. 39 ng/tabl et l}lilggll%gyert hyl ;erﬁ‘e}%iéeg%@feuooyﬁ\% 2.77 ny/tablet Total weight

615. 87 ny/ tlawseet 80 and fydrogpmropd methyicellpaggark agiesolveg in purified water.

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

sprayed onto the above described tablets.
EXAMPLE 3

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

15 pioghtazone 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 HCI 500 mg/tablet
Povidone K-90, USP 35.96 mg/tablet
25 Sodium lauryl sulfate, NF 25.84 mg/tablet-
Magnesium stearate, NF 2.82 mgftablet
SEAL COATING
Opadry Clear (YS-1-7006) 23.53 mg/tablet
MEMBRANE COATING
30 Cellulose Aacetate, 398-10, NF 23,56 mg/tablet
Triacetin, USP 1.39 mg/tablet
Polyethylene Glycol 400, NF 2.77 mgltablet
Total weight 615.87 mg/tablet
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An i mredi ate rel ease anmount of pioglitiazone HCL is applied to the 500 Ong
metforn in HCO nenbrane coated tablet prepared in step 1. The final tabl et
has the follow ng conmposition: 5 Metform n HCI nenbrane coated 615. 87
ng/tablet Pioglitazone Coating Pioglitazone HCl 16.53 nyg/tablet Tween 80
2.0 ng/tablet Polyplasdone XL 15.0 ng/tablet 10 Opadry O ear (YS-1-7006)
8.47 ny/tablet Color Coating Opadry Wiite 10.0 ng/tablet Polishing Coat

Candel i | | a ,\ax ovvdgr 2. /tablet 15 The pioglitazone coating is
directly arppl i ed \4 WB¥f ormin HCl nenbrane coated tablets. The

pi ogl i tazone coahiiRghedBtddeRRAS £6huBY oL | : i ry dear,
0.269 kg of Pol ypl asdone XL and 0.03 JE%R%den_?_%%I%%Jp}l%@g%%%B@%& of
purified water GSHAGEHSmsgORns&spatediablet nrrac in nigr dTenfinsl bkt basssol ved,
20 0.296 kg of pieagldwiRz@RpklEoni s di spersed into the solution and
honogeni.zed. The honogeni zed di spersion is then directly applied to the
500 ng fet f or mi Mietigymin cansanesatted t abl ettd 5@ impgeble4” O Hara Labcoat |11
pan coater W thpfBgfQklQuig conditions: Spray Rate 15-27 ni/mn 25
Exhaust Tenperature 42-47C “Atom zation Air Pressure 25 psi Pan Speed 5-9
rpminlet Air Flow 300zlta@ncHUW 30 Once t he {ibd§ind/akene coating has been
applied to the 500 tohorm n HCl  nenbra [of0) tabl et, an aesthetic
or color coating of %‘B’%ﬁr‘g@ white is appli edrbteoomg'?%geqpi ogl i tazone coated
tabl et. The col or coxlypigdose Brepared by di spersg/egled. 179 kg of Opadry

VWhite ikp 1.791 kg of ri ke The Opad iLfe suspension is 18
appl i eéat o the pi ogl?igag?'o‘%%argﬁ)%gé({%bl et u?i{fdnégét?‘ O Hara Labcoat 111

pan coat er Color Coating

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

15
The pioglitazone coating is directly applied to the 500 mg metformin HCI
membrane coated tablets. The pioglitazone coating is prepared by dissolving 0.252
kg of Opadry Clear, 0.269 kg of Polyplasdone X1. and 0.036 kg of Tween 80 in 9.908
kg of purified water using a homogenizer. Once these ingredients are dissolved,
20 0.296 kg of pioglitazone HCI is dispersed into the solution and homogenized, The
hornogenized dispersion is then directly applied to the 500 mg metformin HCI

membrane coated tablets using a 24”0’Hara Labcoat 11l pan coater with the folowing

conditions:
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 1o the 500 mg metformin HC

membrane coated tablet, an aesthetic or color coating of Opadry white is applied to
the pioglitazone coated tablet. The color coating is prepared by dispersing 0.179 kg
of Opadry White in 1.791 kg of purified water. The Opadry White suspension is
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under the follow ng conditions: Spray Rate 20-35 nL/m n Exhaust
Tenperature 35-45C 5 Atom zation Air Pressure 25 psi Pan Speed 9 rpmInlet
Air Fl ow 390-500 CFM Once the color coating is applied, the tablets are
polished using 0.036 kg of 10 Candelilla wax powder. EXAMPLE 4 A
controlled rel ease tablet containing 500 ng of netformn HC and 15 ng
pioglitazone is prepared as follows: 15 1. First Active Drug A 500 ny
menbr ane coated, fabl et |. repared . as descrjhed in Exanple 2 above except
t hat corrpoLﬂ?ﬁﬁ%q.l}ﬁﬁ)’%e‘j’fcighé??rﬁrcémﬁgé%’?‘?ﬂ&’F‘i“&d %426? Eeranpboq dliggn sgter nenbr ane
coat ed t ableidehps flb@ifualoh@ubRg conposition: 20 CORE Metformin HCO 500
ng/ tabl et Povidone K-90, USP 35.96 ng/tablet Sodium Lauryl Sulfate, NF
25. 84 ny/t abl et “PEYNEShesi um Stearate, RE32mgming/tabl et SEAL COATI NG

Opadry Cdear (Y$®xhakDO&hpetndue3 no/t abl ets 4 MVBRANE COATI NG Cel | ul ose
Acet ate, 398-10, NF 23. 5% ng/tablet 30 Triacetin, USP 1.39 ng/tabl et

Pol yet hyl ene G yeenizaom AKBresury ng/ t abPEpsi Tot al wei ght 615. 87 ng/ t abl et
I'I. Second Acti e, Bpasg Layering 19 An i iate rel ease anount of
pioglitiazone HCL is applied to the 500 metformn HCl seal coated
tabl et prepared®ptSrEpwl. The final tabei0EMLt he

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

10 Candelilla wax powder,

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

pioglitazone is prepared as follows:

15
I First Active Drug
A 500 mg membrane coated tablet is prepared as described in Example 2
above except that compound cup toolings are used during tableting. The 500 mg
membrane coated tablet has the following composition:
20
CORE
Metformin HCI 500 mg/tablet
Povidone K-90, USP 35.96 mg/tablet
Sodium Laury! Sulfate, NF 25.84 mg/tablet
25 Magnesium Stearate, NF 2.82 mp/tablet
SEAL COATING
Opadry Ciear (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 mgltablet
i1. Second Active Drug Layering
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foll owi ng conposition: Metformin I-1Cl nmenbrane coated tablet 615.87
ng/tablet 5 Seal Coat Opadry Cear (YS-1-7006) 13.8 ng/tabl et

Pi oglitazone Coating Pioglitazone HC 16.53 ng/tablet Tween 80 2.0
ng/tablet 10 Sodi um Chl oride 4.27 ng/tablet Opadry Cear (YS-1-7006) 2,0
ng/tablet Color Coating Opadry Wiite 8.10 ng/tablet Polishing Coat 15
Candelilla Wax 0.20 ng/tablet The seal coating sol ution is prepared by

di ssol ving 0. 258 k Cl ea i.n 2,576 of p d water and
sprayi ng the soIAd’t d@f%{??eé%ﬁp?‘%%“{rﬁ{@f)%mﬁmﬁég&k ﬁe‘% HetbgGBC M$ menbr ane
coat ed netform mdﬂG}mlhaMIstealQﬁﬁte@ b5 P@pareddn SEhHamae £28 thabagatnd 11 pan
coater. The seal i-s applied under the follow ng conditions: Spray Rate
20-35 m/nin Bif ’Bgeﬁé‘??ﬁg‘?%'ure 35-45C Atonization Air Pressure 25 psi
Pan Speed 9 rpmr@a'ifohainm%@ﬂ&%&%@m@@@ CRMls Bhenplapgl i t azone coating is
applied to the seal coated 500 ng netform n HCl nenbrane coated tablets.
The pi oél i t azoneRHe ng i s prepared by dissolving 0.040 kg of QOpadry-
Clear, 0.085 kg of sepgdi d 0. 0404k en 80 in 4.915 30 kg
of purified water usi gg ho%r%ése%?g@dp Once 1t?’higsg)rt|b31-ééjvreed| ents are

di ssol ved; 0. S?QQk@Z@Te%aﬁml tazone HCl is dispersed into the solution and
honngenized The ispersion is ed to the seal coated
500 nmg nmetform n HC mggtn%oﬁlgﬁie@coat ed tabl etlg%’g]ll%%g& 24" O Hara Labcoat
11 pan coater with Tieen &bl | owi ng conditi onk® rr@ﬂalﬁpr ay Rate 10-30

m./gun/ygi n Exhaust Jepperaiiyee 35-45C 4.27 mg/tablet
Opadry Clear (YS-1-7006) 2.0 mg/tablet
Color Coating
Opadry White 8.10 mg/tablet
Polishing Coat
15 Candelilla Wax 0.20 mg/tablet

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

20 Labcoat Il 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 pst
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 il pan coater with the

following conditions:
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At om zation Air Pressure 20-40 psi Pattern Air Pressure 20-40 psi 5 Pan
Speed 8-12 rpmiInlet Air Flow 250-450 CFM Once the pioglitazone coating
has been applied to the seal coated 500 ngy netformn HCl nenbrane coated
tabl ets, an aesthetic or color coating of Opadry 10 White is applied to

t he pioglitazone coated tablet. The color coating is prepared by dispersing
0.159 kg of Opadry Wihite in 1.585 kg of purified water. The Opadry Wite
suspension is applied to the piogli 0 coat ed tabl et using conditions
simlar to tho@gméii{éiberi bed above fjh%%‘i ¥j on of the seal coating. Once
the col or coati Bghiust TaRldngd, thestabtets are polished using 0.004 kg of
Candel il |l a wax powder, 15 EXAI\/PLE 5 A controlled rel ease tabl et containing
1000 mg of et f GFPHAIBIAANESH my20HP 8%l i t azone is prepared as fol l ows: 1.
First Active DrpguefAfkpPrbie (% conpagiti on of core) Metformn HC 88.07%
Povi done K-903, USP 6.87% Sodium Lauryl Sulfate 4.55% Magnesium Stearate
0.5% 28 3 appr 6% fARCe ol ecul ar wéilgAbm= 1, 000, 000, dynami ¢ viscosity (10%
w v sol ution) 3@0s70Pr@Ra-s at 20Cosppy eximat el y 206. 34 kg of purified
water is added to a stainless steel tank 30 foll owed by approxi mately

10. 86 kg of povidone K-90. The solution is m xed at about 330-360 rpns for
about 45 m nute b1 i i i SSO .

Appr oxi mat el y 1?8%2“%5%155%2% fQ gér’tlr#ﬁrﬁl?_&eé} gﬁ)}g%gg}égh%ﬁ?aoﬁ%%edagﬁgmgl

equi pped wrteorni#gliGl gembeme aneteh datdpacer acathe®46- 886r rquisg o Dpile screened

met f or qign Mglsiel ;S %{:j Nt t brand fluidi zed bed coater
with Wirster ]}er{s gk@ ggzﬂ'(la%ggiﬂ%%ﬁg%ag’r% %Ig%ﬁ) Ji\}\1/\‘,? qllor3coﬁ{51}gz1sé3§ep8fed§1y ze 1.5

m n. The nétsbosing .18 kg sf ObadrdiWhid: BntlS¢hkg pf ddfied hewpeMat WRdiys adj ust ed
to 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:
1. 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
dissoived. 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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about 38-43C. The povi done solution is sprayed onto the fluidized nmetformn
5 HC1L with an atom zation pressure of about 2.5-3.0 bars and the punp rate
of 0-15 mnutes 491-515 g/mn (target 500/ mn) 16-30 mnutes 680-7 10
g/mn (target 700 g/mn) 31-45 mnutes 860-910 g/mn (target 900 g/ mn) 10
46- 60 m nutes 1090-1170 g/mn (target 1100 g/mn) 61 mnutes to end

1170- 1220 g/mn (target 1200 g/mn). Once the povidone solution has been

consuned, the granules are dri.ed in the fluidized bed at about 21 00 CFM
and 60C i nl et aiﬁetsgﬁgigﬁgieﬁfg@nagﬁ}ps {Dﬁ%’dl”?}gécgﬁ GG (i) igpd(ivmiyed s not
nore than 2% bdh@ateesith Wingeghanukies 327y BasseshH Miauah. 2.3k 18qui pped
with a #1143 st ai Jllfbess stee%{fﬁcree,n, and a #075 spacer at a s_peeé of

1086- 1088 r pnEt ol I BEGEE LB xilvdized gndibe progueifiempetoiens adikidrd tr anul es.

The granul ati sipupBRA8]S THe hEREHLRD oS € Bk | om xat el'y
300 kg .of rregf orm n HCl grgnul es. 200App§jg§}ierrat eggé]%%%gq%?%?ﬁ{él metformn
e

granul es are Htaedhepatgmegtieyprepsure of gpeir -5k barb hrstitie purap Gregpfing t h
approximately 14.38 kg of sodiumtauryl sulfate and bl ended for about 20
m nutes. About 1.58 kg of nagnesium stearate is passed through a #40 nesh
st ai nl ess st eel sloraisnptes hen ad@édif a/minétargexifghminn t he Sl ant- Cone

bl ender. The resglsbi 1 Xt ur &qhS 1Bl rf 5 mnutes then 25
3513H I Gyt X1 %8b%19§%ﬁ?g#§ﬁq0%21ﬁ§1§

conpressed into tablets using a conventio press equi pped with a
''[2" round coApdamingep di e,868-9f ¢hdiofprees¥ita@imiprce of 6 and a main
conpresgi on fopg:s : The yhesyltd ng.t abl xhihit a wei ght range of
1044 gsqt%o about 4§§8g16§§5vm’th amﬁglrllgﬁg’?éqé}\}%\éq @%ﬁggfo‘ﬁ%’% , hardness of 20-36 kp
(target of 28 kp) mamdesdo efid i alilvo-t §20od/mire@sgdthadn gmiwqual to 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 di ssol vi n@nththe pOpiddneysaetorliaalbecnpoafieicablhy ppales a2 SBakg uef Opadry

G et Yo . TORBhoLny 800y S0Pty B LedtRle RS, SBRCY
|11 parScoat ehrying {hOR) 8650t paune tidn p6.aYh@ubstisNg@iulcd 1€ phatd OWBRE a
condi tions: Or}l% gc&ui;?jgerd VE}ﬁ}ng)g {l%gl'!sqaem}gsfs sﬁe(c)ti- é:Ze%l ag'tg g%%sa ts;iageg 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 5 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 to 0.8%

30
B. Seal Coating

About 57.6] 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

22



pressure of 50 10 psi, and spay rate of 18060 g/ m n/3 guns, pan speed of
4-8 5 rpns and air volune of 1000200 CFM The core tablet is coated with
the sealing solution until a theoretical coating | evel of approximtely
2.8-4.4%is obtained. C. Menbrane Coating 10 A cellul ose acetate nenbrane
coating is applied to the seal coated netformn HCl tablet cores to
produce nenbrane coated netformn HCL tablets with the follow ng

conmposi tion: Metform.n MII 1000ng Tabl et 98.456% 15 Cel | ul ose Acetate
(398-10) 4 1. 313% keref peaksdywelen 7 OpEG aiion, i Alwndsparyed yhtoctinteent

39. 3-40. 3% 2Qu1APRS:% : . (o) $S.a a _stainless
steel tank foIFomé@MS?g%g%%g?o%ggk%dj %}@t@ﬁ%ftﬁ?gﬁgs anaggfr%é&ésnm%?ﬁ xed for
about 20 mi nubesfolipving etditions] atlicost bieclompsracieaf . 400HEE; tdemizetiat i on i s

cl ear about 092:-kg 56k I j dded to,t sol ution
and m xed fo?prabogt .55@m'1?3{%gwgéﬁcr}ﬁgdgﬁ&%@eé]%ggﬁﬁ P%rhSpoenggglﬁt 0. 046 kg
of triaeetin.7Piandal uelivom of $00fReECFl Thocaed diblel BrahteSwithitiidesisng About

59. 07 kg of the.: . d. metformn HCl tablets aaded. i nto a

e 60°( G art) B e PP TR Bt S e e Rarel v e o1 Ze 18" by
45 mm high) with a nozzle of size 1.5 mm The seal coated netformn M
tabl ets arei s~3 e;ﬂl lrjaing'?zetd and the product tenperature is adjusted to about
213C. The cel T'ul 0s Sc8&t'd%e solution is sprayed onto the fluidized seal
coated nmetformn HCl tablets with an atom zation pressure of about 2.0-3.0
bar s, q’ r vol une of 00 390 CEM gmd a spray rate of 400100 g/mn until a
wei ght gai n of 1-‘6’2%6%? 8¥°g8t°1q'c IBEHLIRE SRELENSY 2PPISACE thfe sedisF9asd anpunt of
menbr ane certibngnG theanoanpb pRduiiecHRERY AR dcRAMEHin 1A habkels are dried
in the fluidized bed 213C and 1350100 CFM for about 10 m nutes followed by
40C and 13865TBECERRFYBIOSAWBUt 5 minutes. The resul ting nembrane coated
tablets are laser drilled to create an orifice in the approximate center
of each side of the nenbrane coated tabl et (ji .e 2 orifices) with 5 an

aver age di amet er Moy High 198Pmg dablece. PL56%p micrometer is 6.5 2 nm

15 Cellulose Acetate (398-10)* 1.313%
Triacelin 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 joaded 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 400£100 g/min unti] a weight gain of 1-2% (target 1.38%) is obtained.

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



bottomm croneter is 6.75 2 mm the pulse width of the laser is 17070 and

pul se delay of 340 150 and 350 150 respectively. Il. Second Active Drug 10
An i mredi at e rel ease anmount of pioglitazone HCL is applied to the 1000 ng
metform n HCl nenbrane coated tablets prepared in step I. The final tablet

has the follow ng conposition: Metform n HCl nenbrane coated tablet 1201.0
ng/tablet Seal Coating 15 Opadry Cear (YS-1-7006) 16.0 ng/tabl et

Pi oglitazone Coating Pioglitazone MCI 33.06 ng/tablet Sodium Chloride 4.27
ng/ tabl et ‘ep&drae dhgarn 8%33}1@72@66)“321@:3r@/anlédl?*é@ilGQOCEMI fr @ouit ihg Opadry
11 White (Ynddeed (ARMved 8y o mati35b-8l0 Candel i I  a Wax Powder
0.40 ng/tabmet e25 Thg s}éa coati ng |scgﬁje£03rgb%ﬁ;8%ﬁlﬁlgsper5| ng 0.174 kg of
Qpadry O ear i n Theaggliing gegtorase nasies tablaid arri Ixdendrilldvao dicspensiiboe fior 15

m nutes. Thg LS QB tel 174 kg of
the 1000 rrge ggtﬁ%r r_réenaﬁt/élsdte rkrl%eflag{tﬁ%ga Qrgltlef a%Fet Eg%ﬁg? f’oncﬁ) & Har a
Labcoat 3 | Ianpmraggahmeierﬂfe@ Seah oatifics a“ﬁ)plwgedud:romettehes 4600 2ngmpet f or m n

HCl nmenbra th the follown 0 ray Rate
10- 30t qut P EpA AR iS5 a2t UG muBe 8RRt BP0 npeaBety e 20 40
psi  Pan S@Mo@ﬂ@ﬂfm’md 3Pt ErmsphetiveRr essure 20-40 psi 24 Inlet Air Flow
250- 450 CFM The pioglitazone coating then is applied to the seal coated
1000 ng nmetformn HC nenbrane coated tablets. The pioglitazone coating is

prepared bylldi ssSetotidngtivODRR6 kg of Opadry Cear and 0.046 kg of sodium
chl ori n,5..344 k et hanol en Once the ingredients
ar e d: g@ I s‘%’b 1m616§1§% f?éfaﬁef afi’iowl ﬁ gli)lg %zone IQIECEgls clxpz?;ed to the 1000 rlagg !

metformin HCI membrane coated tablets prepared in step 1. The final tablet has the

following composition:

Metformin HCl membrane coated tablet 1201.0 mg/tablet
Seal Coating '
15 Opadry Clear (YS-1-7606) 16.0 mg/tablet
Pioglitazone Coating
Pioglitazone HCI 33.06 mg/iablet
Sodium Chlornide 4.27 mg/tablet
Opadry Clear {YS-1-7006) 3.0 mg/tablet
20 Color Coating
Opadry I White (Y-22-7719) 20.27 mg/tablet
Polishing Coat
Candelilla Wax Powder 0.40 mg/tablet
25 The seal coating is prepared by dispersing 0.174 kg of Opadry Clear in 3.478

kg of ethanol and mixing the dispersion for 15 minutes. The dispersion is than
sprayed onto approximately 13.174 kg of the 1000 mg metformin HCl membrane
coated tablets using a 24” O’Hara Labcoat 11l 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



HCl is dispersed into the solution and honogeni zed. The honpgeni zed
dispersion is then applied to the seal coated 1000 ng netform n HC
menbrane coated tablets wusing a 24" O Hara Labcoat 111 pan coater with the
followi ng conditions: Spray Rate 10-30 ni/gun/mn 10 Exhaust Tenperature
25-45C Atom zation Air Pressure 20-40 psi Pan Speed 6-12 rpm Pattern Ar
Pressure 20-40 psi Inlet Air Flow 250-450 CFM 15 Once the pioglitazone
coating has been applied, an aesthetic or color coating of Qpadry Il Wite
is applied to thaephnglovwt azone coated-46@bFsts. The col or coati ng i s
prepared by dispersing 0.220 k f Opadry .11 Wite of ethanol.
e padry 11"k piotdugnErontth e Shan eS8t b bty darr e 1o
coat Ied tabl}@@Bmemgtaﬁg c@ag%fagloatdﬂaﬂ“ﬁe b?@ﬁi@ﬁiﬁelcbhtlﬂg&l ;ﬁ@ﬁfeﬂrb}gﬂsd’wwﬁgﬂndl ]fl ons
simlar to those cr QV. or.the s coatin ce the color
coating is (;@;ﬁslfgealgaf’#éyt €%é1r4g k8t sofvuep < YRid5gn o 3(5‘%4@(@{ Hhanehndel i1 1 a
wax powder . usﬁéAA\/Pd;Eog@n&ezcoohéeodhk cwgrécﬁér@sa@e dispblsed, 0csptigl &Y Nge18e0. my of

metformn HC . and 30 pi oglitazone i;s prepared as follows: 1. First
Active Drugi® IiG‘GBerﬁﬁj lﬁiévrfBP aﬂétl%%ndéwﬂwgml@d @?E&P@B&?%dééspa@%ﬁ bed in

Exanple 5 phoy %lea' he 11094 ezsmémmmaﬂg BaRkad H@Phﬁhbﬁﬁé dobed frlidiowi ng
conposi tion: Met f ormi.n HC ng/ t abl et Povi done K-90, USP 78.0

ng/tabl et 'SH@iash Ehﬁ?rﬁlmgiﬂaf Hipan qqpiewﬂeélerfﬁ}q“alaﬂ enditigBgnesi um St ear at e,

NF 5. 65 ng/tabl et JEAL COATI NG 25 @ordhy/th/gar (YS-1-7006) 47.05 ny/tabl et
VEMBRANE COATI NG Cel | ul ose Acetate, 398- 15, NF 15.77 ng/tablet Triacetin,
USP 0. 9% ny/ t ablEehaust 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 II White is applied to the pioglitazone coated tablets. The color coating is
prepared by dispersing 0.220 kg of Opadry 1I White in 4.407 kg of ethanol. The
Opadry 11 White suspension is than applied to the pioglitazone HCI coated tablets
using a 247 O'Hara Labcoat III pan coater using conditions similar to those described
20  above for the seal coating. Once the color coating is applied, the tablets are polished

using 0.004 kg of Candelilla wax powder.

EXAMPLE 6
A controlled release 1ablet containing 1000 mg of metformin HCl and 30 mg
25  pioglitazone is prepared as follows:

I. First Active Diug

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 mpg/tablet
Povidone K-90, USP 78.0 mg/tablet
Sodium Lauryl Sulfate, NF 51.69 mg/tablet
Magnesium Stearate, NF 5.65 mgftablet
SEAL COATING

25



5 Pol yethyl ene dycol 400, NF 1.85 ng/tablet Total weight 1201.0 ny/tabl et
1. Second Active Drug An i medi ate rel ease anobunt of pioglitazone HCL is
applied to the 1000 ng 10 netform n HCl nenbrane coated tablets prepared
in step 1. The final tablet has The follow ng conposition: Mtfonnin HC
menbrane coated tablet 1201.0 ng/tablet Seal Coat Opadry O ear (YS-1-7006)
21.0 ng/tablet 15 Pioglitazone Coating Pioglitazone HO 33.06 ng/tabl et
Sodium Chloride 5.0 ng/tablet Opadry Cear (YS-1-7006) 3.7 ng/tabl et

Col or Coat i nPP2ery&daadySilt708R) t e ( VW7ZB-m@d)et 21. 54 g/ tabl et Pol i shing
Coat Candelyikd@rWa%: Pewdes0. 40 ng/tablet The seal coat is applied to the
1000 nmg netform n HCI nmenbrane coated 25 tablet. The seal coating is
prepared by dicHpessheripta 32290k of IOp&dnytaBleear in 4.573 kg of al cohol USP
and m xi ng the:. di.sp ion for 15 m e he dispersion is then sprayed
onto approxigg?g%@’?§§08 kg of the(%%%ﬁaﬁﬁmﬁetfornin HCl tablet cores

usi ng a524" @obathalchablmat400| NFpan Ic&fameftabidit h t he nozzle tip set 42" from
the top of he static bed and the fallow,nhg conditions: 30 Spray Rate 25
10 nL/gun/%P%l%E%hgust Tenperature]§§E05§@a £ oni zation Air Pressure 10-40
psi Pan Speed 4z9 rpm Supply Air Flow 200100 CFM 26 Pattern Air Pressure

10- 40 psi Iﬁe S gl at.i di spersion is continuously stirred until it is
consuned ddring < process. 5 The pioglitazone coating then is
applied to the sedhneantedledLQhot®t sEsibARiHRe 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 mg/tablet
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 A
Candelilla Wax Powder (.40 mg/tablet

The seal coat is applied to the 1000 mg metformin HC] 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 Il pan coater with the nozzle tip set 4+2” from the top of

the static bed and the following conditions:

30 Spray Rate 25 £ 10 mL/gun/min
Exhaust Temperature 25°C + 5°C
Atomization Air Pressure 10-40 psi
Pan Speed 49 1pm
Supply Air Flow 200+£100 CFM
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HCl nmenbrane coated tablets. The pioglilazone coating is prepared by m xing
4.434 kg of al cohol USP and 1.250 kg of purified water (approximately a
78:22 al cohol to purified water ratio) and slowy dispersing 0.040 kg of
Qpadry Clear into the solvent mxture. Once the Opadry Cear is dispersed,
it is honogenized for about 10 m nutes. 10 Once the Opadry C ear dispersion
i s honogeni zed, 0.054 kg of sodiumchloride is added to the dispersion and
honogeni zed for about 2 mnutes. After the sodium chloride is honogeni zed,
0.360 kg of pi oBdtictrazp®e:sMk i s sl ow y @di@per sed into the solvent mix and
t hen honogeni zed for about 10 mi nutes. Once the pioglitazone HO is
honpgeni zed, the honpgeni zer is rempved fromthe m Xing vessel and replaced
15 with an air Mokl @atndXegsibion camirdety ipnRaluntbit M Ak§Red Eﬂ?ﬁ‘l
pioglitazone suspension is stirred until the suspension is consuned during
t he coatlnamﬁ?ﬁ8§§%m3$he pi oglitazone HCl suspension is applied to the
seal cogted 100PhdWoRiZ9E BalngiFlen i B AR LA B el @@é@ﬁu%%ﬁfﬁﬁn?ﬂs' ng a 24"

O Hara Labgcoat 111 pan coater with the nozzle tip set above the top
of the stali¢ W@@f%etcﬁat%@b%r | idgipinglitaenti corErRgs pma@érbaymmgé 48410

m./ gun/ mn r r ) 40 psi
Pan Speed L5 T U e B A« o

2001 00. CFMPOHEss waies Tpiagnd slaxdindispassied %@%l%ofdém«ﬂnaﬁﬂﬂar ea@b tho sthventseal

ted 1000, /e L8LS. 1 het t
of - Cpagry 11 Lot S Opbal et REETOE Ao b ARe T Tl BRRIRL T ™

aest hel¢c Evert thnanaénpﬂépsad:epbrbyn Bohmt&pmzsi, A§50.k23F dodivaf clﬂpzadtrys Il Wiite
(V-22-7719404:5 4160 Nuhg.08 534 SEHBLISR P hoyl™ L heydlspersion for about

1 hour. The di spersion s than
plogl|tazodémH@HS®oamgdﬁﬁdbDéﬁ&kgsfm@gmazméHmﬂHamhwuaMﬁmata!hﬁopan coat er

:‘Mo][ Pof/mhﬁgngoc%:%éﬁlglmﬁ %nrgztgglﬁég%o fﬁ%g% bé’g%%{i ‘%Ir%? g(?f%'l %plge ﬁ%rr}gl}-}épenperat ure
25C1-5C Atsownzatniod, Anerhd?nc@smxezs Iend@dpsim RanmBpee desdel and @Bplaced
15 with an air mixer and mixed for an additional 15 minutes. The pioglitazone
suspension 1s stirred until the suspension is consumed during the coating process. The
pioghtazone HCI suspension is applied to the seal coated 1000 mg metformin HCI
membrane coated tablet cores using a 24” (’Hara Labcoat 111 pan coater with the

nozzle tip set 4 £2” above the {op 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 HCI membrane coated tablets, an aesthetic coating of Opadry II 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 Il White dispersion is thap
sprayed onto the pioglitazone HCl coated tablets using a 24 O’Hara Labcoat III pan
coater with the nozzle tip set 4427 from the top of the static bed and the following

conditions:
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5 Supply Air Flow 2001-100 CFM Pattern Air Pressure 10-40 psi The col or
coating dispersion is continuously stirred until the dispersionis
consuned during the coating process. 10 Once the aesthetic coating
suspension is consuned, the tablets are dried in the coating pan for about
5 mnutes with a pan speed of about 2-8 rpnms and an exhaust tenperature of
25 t 5C. Once the tablets are dried, the exhaust air is turned off and the
pan speed is adjusted to about 3-4 rpnms and 0.004 kg of Candellia wax
powder that had”BeB#cpassed through a B0 Hesh/esoiréen i s sprinkled onto the
tablets. After Eﬂﬁugﬁeﬁxggja%é have rol Igd?é dhe wax for about 5 mnutes
the exhaust air is turned on and the tablets are rolled for an additional
10 mi nutes. TheAfdmiathedigbtissited t abl ett-48xdsi bi t ed the fol | owi ng
pi oglitazone Hq’anl_%y §%ol ution profile vgggn tested in a USP apparatus type |
at 100 rpmin a pH'2.0 HJ - 0.3M KC buff &  sol ution: 20 Tine %
Pi oel i t azone Rebwwdetlir Fidv min. 42% 20 rmon:R@GFM0 min 95% 45 min 102% 25
The finished polisheg t.ahl et al so contajned the follow ng pioglitazone
rel ated corrpou#n%%glv\%é%ret?séﬁ ed by HPLCa]&éﬁ%Hﬁl a YMC-ODS-AQ 5m 120A, 4.6 x
250 mMm colum, a 0.1 M anmmoni um acetate buffer:acetonitrile:glacial acetic
acid (25:25:1) rreoboi | e cgihasz?, a 40L injection volune, 0.7 nl/mn flowrate,
25C col unn 30 LEnEAPatGRE Sirheseg T GArRagRIe siTed takl thecisprsipacisect or .
Narme Rel at basuiRed @ming O chitry Apant (%9 RS-1 0.7 ND*. Pioglitazone 1.0
RS- 2 115 0. 03 88 I%S—B % 4:0.04 RS-4 1.2 0.03 RS-5 2.8 0.04
nce the aesthetic coating suspension is consumed, the tablets are dried in the
coating pan for about 5 minutes with a pan speed of about 2-8 rpms and an exhaust
temperature of 25 + 5°C. Once the tablets are dried, the exhaust air is turned off and
the pan speed is adjusted to about 3-4 rpms and 0.004 kg of Candellia wax powder
that had been passed through a 60 mesh screen is sprinkled onto the tablets. Afier the
15 tablets have rolled in the wax for about 5 minutes the exhaust air is turned on and the
tablets are rolled for an additional 10 minutes. '
The finished polished tablet exhibited the following pioglitazone HCI
dissolution profile when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HCI-

0.3M K] 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, 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

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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*N.D. = none detected 5 RS-1 is

(+/-)-5-[p-[2-(5-ethyl-2-pyridyl)ethoxy] benzyl]-5-hydroxy-2, 4-

t hi azolidi nedione. RS-2 is
(z)-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-carbanoyltio-3-[4-[2-(5-ethyl-2-pyridyl)ethoxy] phenyl -

] propi onate. RSR&-3 s 3.4 0.04
ethyl-3-p-[2-(5RghhyI-2-pyridyb)ethoxy]phenyl-pr%Q}onate. 15 The fi nal
pol i shed tabl et was packaged in a 100 cc HDPE bottTe contai ning one (1) 29
SORB- | T(r) desi BSent cani ster 28nd subj ected to addel erated stability

condi tions g§ A0C angd, (p% relative humdity for three (3) nonths. After
storage, the" i nal pofls ed tablet was tested and exhibited the foll ow ng
pi oglitazone HEBBE-1dk §8945ulpHBASpthol-Ripgrivgiprhokelbted] isnhalrddSF2 appar at us type |
at 100 rpn1%g Z PQYZ.O 20 HC]-0.3M KCI buffer solution: Time %

Pi ogl i t azond REFREET 10 min. 38% 20 min 73% 30 min 92% 25 45 nin 101%
The stored finaRSgdk ($5dg-[pabkayi-absadeRtiorybedyliwefnk! owi ng pi oglitazone
rel ated cogﬁﬁy? 56¥hen tested by HPLC using a YMC-ODS-AQ 5m 120A, 4.6 X
250 nm col OUGPEIM anmoni um acetate buffer:acetonitri le:glacial acetic

acid 30 (25:25: R}S-BWBbi/J)ES-@H@q&et}ﬁl-ﬂ%@hdil)’Hﬂﬁﬁﬂb@;ﬁkymfﬁ— et@lp.nL/mn flow
rate, BC COLH hqu rat uyre and 269 nm wavel ength for the UV dectector.
Nane RdPat iP¥E @F@ 15 oheEPREneEnt (%9 RS-1 0.7 ND.* Pioglitazone 1.0

29 RS-2 1.5 0. 085-48S¢3-)214141.9-dAdamBenift-31{44205.8fhy1-2-pyridyDethoxy]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-1T® desiccant canister and subjected to accelerated
stability conditions of 40°C and 75% relative humidity for three (3) months. Afier
storage, the final polished tablet was tested and exhibited the following pioglitazone
HCI dissolution profile when tested in a USP apparatus type 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, 5um, 120}\, 4.6 %

250 mm column, a 0.1 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

temmperature 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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RS-5 2.8 0.04 5 *N.D. = none detected EXAVPLE 7 A controlled rel ease

tabl et containing 1000 ng of netformn HCI and 30 ng 10 pioglitazone was
prepared as follows: A First Active Drug Core A cellul ose acetate coated
metformn HCL tablet is prepared as described in 15 Exanple 5. B. Second
Active Drug An i medi ate rel ease anount of pioglitazone HCL was applied to
the 1000 ng netformn HCl nenbrane coated tablets prepared above in step
A. The 20 final tablet had the follow ng conposition: Metform n HC

menbr ane coat edRSabl et 1201. 0 Ifg/ t abl et  Seal CoatpzOpadry d ear (YS-1-7006)
9. 00 ny/tabl et I§i_3;)gl i tazone y:%ti ng 25 Piogli ta%)one HCl 33.06 ng/tabl et
Hydr oxypr opyl C(]a{l I'ul ose, NF ( -SSL) 9.0 ng/tabl & Lactose Monohydr at e,
NF 30.0 ng/tabl &s-4 (nodi fied gray dried) Polyethyrene G ycol 8000, NF

0. 450 ny/tabl et \:,%% Ti tani um D oxi de; USP 0.90 ny/tablet Polishing Coat
Candel i | | a Wax B§ er 0.40 ny Sblet 30 The segﬁﬂéoat was applied to

appr oxi mat elNyD 12udR dégeied the 1000 ng netform n HC) nenbrane coated tabl et
prepared in step A described above. The seal coating was prepared by

di spersi ng about 0.91 kg of Opadry Cear (YS-1-7006) in about 1.133 kg of
purified water for 30 m nutes. The di spersion was sprayed onto 5

appr oxi matelé 12.09 kg of the 1000 ng netformn HClI tablet cores using a
24" O Har %7 11l pan coater with the nozzle tip set 42" fromthe top

of the static hegyudicaReRicGlS ARl foBl Y AASARALCH NP0 7Y 2y Rate
10 %iogiitazone 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 Drug

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

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

20 final tablet had the following composition:
Metformin HCI membrane coated tablet 1201.0 mg/tablet
Seaj Coat
Opadry Clear (YS-1-7006) 9.00 mghablet
Pioglitazone Coating .
25 Proglitazone HC] 33.06 mg/tablet
Hydroxypropyl Cellulose, NF (HPC-SSL) 9.0 mg/tablet
Lactose Monohydrate, NF 30.0 mg/tablet
(modified spray dried)
Polyethylene Glycol 8000, NF 0.450 mg/tablet
30 Titanmium Dioxide, USP 0.90 mp/tablet
Polishing Coat
Candelilla Wax Powder 0.40 mg/tablet
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Exhaust Tenperature 40C 5C 10 Atom zation Air Pressure 10-40 psi Pan Speed
4-9 rpm Supply Air Flow 300100 CFM Pattern Air Pressure 10-40 psi 15 The
pi oglitazone coating was applied to the seal coated 1000 ng netformn HC
menbr ane coated tablets. The pioglitazone coating was prepared by slowy

di spersing about 0.104 kg of hydroxypropyl cellulose, NF (HPC-SLL) in about
8.499 kg of purified water. The HPC-SSL and water was m xed for about 20
m nutes, then 0,347 kg of |actose nonohydrate, NF (nodified spray dried)
was added to t hahHPel2erassyFswanrsed rip xapprosineatdy mizXSdke crf BbolA002nm nut es.

After the | Q8iAs8 1 thyI ene
gl ycol 8000 NF gﬁdy%ﬁ’é‘%%% %0?%? |utﬁﬁabg§)g§%rgﬁn§x¥dp d%%i%éﬂgab%e g@c%g to the

wat er, HPCCSSineggiie prapesey disresing abmd Urﬁlmwff@;radryaﬁtmt (*ﬁ‘s-mmos)em After
about 5 mi RS 0f ) éfpgf?eﬁow&erofoﬁ%fﬁgmpg 0t 11 R20E wIVALOEN B0 de was
e coat coa |n Ed @

di spersed into t sol ution utro tai ned
appr oxi fat ebyrolisgeix dad8 kmofetheaIIOGt) ong erffensatHClf @blermadrey bsihg |a0$45 during

the coatin [ ) irr untll t he
suspensi onQ)\/viz%u%CLe&%ajatTI cﬁ’alp gaqér “t“?H% 8%?"1‘ gs‘%r 62%@’? tﬁ"*’n’é’pﬁ? {4#%zone HC
suspensi on beds saq@plguaﬂandttbefoﬂiewmgabncﬁmms.ed 1000 nmg netform n HClI nenbrane
coated tablet c res rY |ng a 24" QO Har Lai)(goig ]IJ |. pan coater with the
nozzle tip set P3¥ RafSove t he top of t Pi-&""38"bed, 3 spray guns with
the fol | owi ng cBrighiubti engieraipeay Rate 204BCmlscgun/ min Exhaust Tenperature
405C At.om zati n Air. Pressure 10-40 ps an. Speed 4-9 rpms 31 Pattern Air
Pressur@ 10-40 BE™ZERBEH{FIESIER ow 300 RSEM Once the pioglitazone

tabl ets were drPﬂﬂSpeEdile exhaust air wass-bupped off and 5 the pan speed was
adj usted to aboyt 4. ms and 0.004 kg of Candellia wax powder that had
been passed thrg\lﬂﬁfy Ir V?"ns*sh screen wa¥0sHGidYled onto the tablets. After
t he tabl et s haveaitegd h8dréshut he wax for 5 mnutes the exhaust air was
turned on and the tablets were rolled for 'an additional 10 m nutes.

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 hydroxypropy! 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 unti] the suspension was
consumed during the coating process. The pioglitazone HCI suspension was applied
1o the seal coated 1000 mg metiormin HC] membrane coated tablet cores using a 24”
O°Hara Labcoat 111 pan coater with the nozzle tip set 4 427 above the top of the static

30 bed, 3 spray guns with the following conditions:

Spray Rate 20410 mL/gun/min
Exhaust Temperature 40+£5°C
Atomization Air Pressure 10-40 psi

Pan Speed 4-9 rpms
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The finished polished tablet released greater than 95% of the pioglitazone
10 when tested in a USP apparatus type | at 100 rpmin a pH 2.0 HCl -0.3M
KCl buffer solution. The final tablets al so exhibited a hardness greater
than 35 kp and a friability of 0.00% The final tablet was tested for

pi oglitazone rel ated conpounds by HPLC using a YMC-ODS-AQ 5m 120A, 4.6 X
250 mm colum, a 0.1 M amoni um acetate buffer:acetonitrile:glacial acetic
acid (25:25: 1) nobi | e phase a 40L |nject|on 15 volune, 0.7 nL/mn flow
rate, 25C col unm ERPE HEWE and 269 ur H-(AR%I ength for the UV dectector.

The results of tdhgpitastrigee reported i nygiabhecknmbel ow. The final polished
t abl et was packaged in a 100 cc HDPE bottle containing one (1) 3g SORB-ITV

desi ccant canister and subjected to .accel erated stabili ty condl tions of

40C and 75% rel @dcm Qsmg 16 Ao¥e ta%retsfwé&eﬁed olﬁaféxhaast%% a3 20
nont hs and fter storage, final polished ta et was t est ed

and fourd ttbe pwwgi Wﬁﬂtﬁ'ﬁ’eﬂsfeélw éwuhé 4p|P@g g B8erhke peCandeliacorpomdds when
tested by wg&t‘ia&'%kﬁﬂ% ?sed Gd\QeF ;]I%\%A pr‘]iﬂ(isedxon%égxegm(jég %?11) a0.1M

ammoni um acet at e er:acetonitri 7aci al " aceti ¢ acl mobi | e
phase, a 40he iahjetschaverlledob @ima«vamfw am_wi mmnttbsnthereahzexst 86 @ag birvetinon

t enper at ur e WV dectector. TABLE I
e o Eof PR %ﬁg’gy'%gg““’%m el % (% RS-1 0.01 0.01 0.01
N.D. N D N. D TRE- fmlsﬁ)ed)@omsh% thl@FeBad@ gﬁiea@:B tBar025% RE- Be (hidkBitdXod 0. 03
0.03 0.

002 0.0 80 i Pl S, et e 9P % TR R0
cont ai ni ng st@6n.Ofige i(nfal nmeisosnm exhidGkd ahddi3s gfgate;ptlmg]iﬁ k;azﬁtefrmm;tpr epar ed
et onni n 1960008k £b¢ B %SE% et Bt S sorong: GuSie
descri bed iwinEXaVpM®ORS-AQ, 51,tm 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
15  volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for
the UV dectector. The resulis of the test are reportéd in Table 1 below.
The final polished tablet was packaged in a 100 cc HDPE bottle containing
one (1) 3g SORB-IT® desiccant canister and subjected to accelerated stability
conditions of 40°C and 75% relative humidity for fifteen days, 1 month 2 months, 3
20  months and 6 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-ODS5-AQ, Sum, 120/'%, 4.6 % 250 mm column, & 0.1 M ammonium acelate
buffer:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a 40ul injection
volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for

25  the UV dectector.
TABLE 1

Initial 0.5M 1M 2M 3M 6M

30 Name ) (%) (%) (B () (%)
RS-1 0.01 001 001 ND. ND. ND.
RS-2 0.62 003 0.03 002 003 002
RS-3 003 004 003 003 004 0.04
RS-4 603 002 003 003 002 002
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B. Second Active Drug 15 An imedi ate rel ease anount of pioglitazone HCL
was applied to the 1000 ng netform n HC|] nenbrane coated tabl ets prepared
above in step A The final tablet had the foll ow ng conmposition: Metformn
HCl nmenbrane coated tablet 1201.0 ng/tablet Seal Coat 20 Opadry d ear
(YS-1-7006) 9.00 ng/tablet Pioglitazone Coating Pioglitazone HCl 33.06
ng/tabl et Hydroxypropyl Cellulose, NF (HPC-SSL) 9.0 ng/tablet Lactose
Monohydrate, NF_30.0 ng/t et .2 nodi fied spray dried) Polyethyl ene

G ycol 8000, NPR%:%O rrg/‘f-l‘g‘tl &04 Tlgtoéni M Di%% d8;9%UsP 0. 90 ngl t abl et

Col or Coating Hydroxypropyl Cellulose, NF (HPC-SSL) 5.5 ng/tablet 30

Pol yet hyl ene d ycol 8000, NF 1.38 ng/tablet Titanium D oxide, USP 0.60
ng/tabl et PbITEAPHY Coat Candelilla Wax Powder 0.40 ng/tablet 33 The seal
coat was applied to approximately 13.02 kg of the 1000 Ong netform n HC
menbrane coated tabl et prepared in step A described above. The seal

coat i ng Swad-br¥EAde} by di spersing about 0.098 kg of Opadry O ear
(YS-1-7006) in about 1.220 kg of purified water for 30 m nutes. The

di spersion was then sprayed onto 5 approximately 13.02 kg of the 1000 ng
metformn MCl t &dotastrolask ielsasedtiblel conating 90Ban@ ol mbdoatin HKY apdhAl egat er wi t h
the nozzl e t| " p of the static bed, 3 spray guns and
the foll owp%%@é%ﬁiﬁf%gﬁg%@gég’glo te 20 10 nmi/gun/mn Exhaust Tenperature
4-C :E 5C 10 Atom zation Air Pressure 10-40 psi Pan Speed 4-9 rpm Supply

At Fl Q‘tY 3%100F§§:Mcﬁve Drug Core

A celiulose 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 HCI 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 mp/tablet
Titanium Dioxide, USP 0.60 mg/tablet
Polishing Coat
Candelilla Wax Powder (.40 mg/tablet



Pattern Air Pressure 10-40 psi 15 The pioglitazone coating then was applied
to the seal coated 1000 ng netformn MC nenbrane coated tablets. The

pi oglitazone coating was prepared by slowy dispersing about 0.108 kg of
hydr oxypropyl 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
| act ose nonohydrate, NF (nodified spray dried) was added to 20 the

HPC- SSL/ wat er m xture and m xed for about 2 mnutes. After the | actose was
m xed in, approxheraead| §oad vgB6atedfto pgpyeihatiens. @l kg olf BOOMONFmand 0. 011

i diraxi .th o HPG- S | act
kg of tit %tﬂ%lqwgﬁ%ﬁ%oﬁé ?ab?qugzgar%\? {nt ste?) %’g%ﬁ%{ﬂ%edrﬁg%m e c%ga i i?ngse

m xture and m xe out m nut et~ dbe _ (
about 0. 3940Xge visgutriated Zyndsieysdirsodiohiod. Dk yas Ogdidsp Eteaedy $-n7006 )i coat i ng

sol ution. ' ing. .2 ol uti.on,.cont ai ned .appr.oxi ely 10% excess
mat eri al t-c%m():%rlri?gﬁssf%f) gp‘*n%]regr‘rva#eéf?raoY?IBEtSS‘qgﬁfj’isﬁ%“%@%%ﬁ’t PRy *PHPBCess. The
gi ogl i téﬁompprsximaens i ®62 \l@SofSirI]]ie rioed T@Eﬂe&foﬁﬂﬁéé@!%ﬂ@ﬁ&dr@p%@gﬁ acmsurrﬁ:led o
uring the ggpatin €ess, e .pi itazone » suspensi on was_appl i ¢
the seal C(Sgﬁ%r& Ifgﬁfg‘{ PRt ‘?rrﬁ”ﬁ’ _I“O??z‘?ﬂb‘? éeﬁé*éo%?’_éélhe eRsf 8 $Bices using a
24" O Har a btaBopab ghid anale HhakRE cvhdiiorishe nozzle tip set 4 2" 30 above
the top of the §tat'c bed, 3 spray guns, with the follow ng conditions:
Spray Rate 2010°WfY g8fi/nin Exhaust Te é@fﬁ‘#‘éﬂuﬂ@@_@ Atonization Air
Pressure 10-40 pgliaularmppeede 4-9 rpns  JpcRageern Air Pressure 10-40 psi
Supply Air Flow 300100 CFM Once the pioglitazone coating was applied to the
pply .
seal cd8ted 1008'yzatien pds Rigssien HO melb#4Pé coated tablets, a col or or
aesthetic coatipg $Rsqapplied to the p&gg%&tazone coated tablet. The col or
coating was pr egar ed by di spersing about . 060 kg of HPC- SSL, NF 0.015 kg
of pol yet hyl ene>¥ippedir F8000, NF and 0. 03P+£1€0 €&Mi um di oxi de, USP in 0.810

kg of purified palal ARPe & Xi Ng the dispgipipn for about 30 m nutes. The
col or coating was than spsre{yed onto the pi O%S?i tazone HCl 10 coated tablets

using a 24" O Hara Labcoat 111 pan coater with the nozzle tip set 412"
fromtys top of hgicpliabhfe BSfing IndPaY S48 30dnd e ' QbR RY GYNI 1 Ons:
pray Fat emetformin HC] n?elljnnbraTlencoated 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
titanjum 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 11 pan coater with the nozzle tip set 4 27

30 above the top of the static bed, 3 spray guns, with the following conditions:

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

Pan Speed 4-9 rpms



Exhaust Tenperature 40C15C Atom zation Air Pressure 10-40 psi 15 Pan Speed
4-9 rpm Supply Alr Flow 300100 CFM Pattern Air Pressure 10-40 psi The

col or coating dispersion was continuously stirred until the dispersion was
20 consuned during the coating process. Once the color coating suspension
was consuned, the tablets were dried in the coating pan for about 5
mnutes wth a pan speed of about 2-8 rpns and an exhaust tenperature of
40 5C. Once the tablets were dried, the exhaust air is turned off and the
pan speed is adj’GR¥BAutlgeEpEut 3-4 rpns!&HUPD. 004 kg of Candel Iia wax

powder 25 that hag,begnripassed through g,GQod®sly screen was sprinkled onto
the tablets. After the tablets were rolled Iin the wax for about 5 m nutes

the exhaust air was turned on and the tablets were rolled for an

addi tional 10 mut L [ ' t_rel eased. greater than
90% of the piogli taggenéﬂ%%%%% gght%gfép\?% %ﬁﬁg ttgglﬁ(grsg%lugoa?%pgo &f 100 rpm

in a pH32. ongiform 13§ Keinbisng teated Bolels ol crtlbrom acTheicavetimgeasodpplifibtol2 vessel
tested was ) I [ . so_exhibited a. hardness

gr eat er théﬁéﬁgéﬁl%g%%?{gge? E!i ?’éetklfi IPI?LE[: )?B@FL%E@%/O ATREP ?rle%g’V DEEE REY  test ed
for piogli t9E3anks pEBERCeSRIe AP AUHdskdy! pRdhigicngye] ¥, ADS-AD0.6om 120, ,
4.6 x 250 mi.n..col 1 niumacetate buffer:acetonitrile:glacial
acetic aci g} i%@?f%e’ %n]ggl 1{1@%@2@?% %unﬁﬁaﬁg Y8 &8 i%ﬁ‘“@dﬁ%ﬁ’é}?er@‘?”? R /min flow
rate, 35 2bautcHl mﬁnvtdseffbemaltourceatﬁa@dwﬁwazﬂEprmﬂedzﬂn@t&%ibglﬁtaidﬁ@HM .

dect ect,Qr. e lts of,,.t t are.reported. in Table 2 bel ow. The
final p@l i s%‘gﬁd {aﬁ%ﬁe\{s:%g%a@%@tblc%til f@gc"é’t’?r EyBEledircsht® ni ng  one
(1) 3g SORBrohT (e Jopdestectaitbed Bpsdyainaad tdbjieehedodduascel erated stability
5 conditions of ,40C and 75% relative humidity for fifteen days, | nonth, 2

0
mont hs, 3 nont h&PAREEE nonths. After statabemi{eve™ipnal polished tabl et was
tested and foundxkdwst pieritiet he fol | owigrgapicogl i tazone rel ated conpounds
when tested by HPLC using a YMC-ODS-AQ _ 5m  120A, 4.6 x 250 nm col umm, a
0.1 M anmoni um AEPRNET HiFreracet oni t 191%Psyl aci al acetic acid (25:25: 1)
nobi | e iphase, ap&Dipeedj ection 10 vol unes.g9Qyy{ m/mn flow rate, 25C col um

tenperature and_269 nm wavel ength for the UV dectector.
Supply Air Flow 3004100 CFM

Pattern Air Pressure 10-40 psi

The color coating dispersion was continuously stirred unti} 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 ypm in a pH 2.0 HCI-0.3M KCl buffer

30 solution. The average of the 12 vessel tested was 96% released. The fina) 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, Spm,
]20/&, 4.6 x 250 mm column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial

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



TABLE2 15 Initial 0.5 MIM2 M3M6M Nanme (%9 (99 (/) (%9 (% (% RS1
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 20 RS-4 0.02 0.02 0.03 0.02 0.02 0.01 RS-5
0.04 0.04 0.03 0.04 0.04 0.04 EXAWPLE 9 25 A controlled rel ease tablet
containing 1000 ng of metformn HCI and 15 ng pioglitazone is prepared as
follows: 1. First Active Drug A 1000 ng nenbrane coated tablet is prepared
as described in Exanple 5 30 above. The 1000 ng nenbrane coated tabl et has
t he fol | owiZAY- ednpo dintjiestire @BRREDY Wb t¥aypinhgth HCIha U8Giengttbabl et resPovi done

K- 90, USP auryl Sulfate; NF 51.69 ng/tablet 36
Magnesi um é’?g]grtéagtg!érg?e%ﬁﬁéd %lé%?e I et SEAL COATI NG Opadry d ear

(YS-1- 7006) 47. 0be gl trebblet IHMN@?ANQ%@@E NGB cCé]DRH b&ée Acetiaing, 398-10,
NF 15.77 t| e,. Glycol 400,
NF 1.85 ng gwet%éﬁq@%v\@l g SCC chm(ﬁ% Tk a%lgjéifteé 18 zfcf Q%oﬁ% Aé'tl ve Drug
An i medi atcenchiaacbneaﬁéOWHIS*Vofelqmwe)g{mimG‘meﬁﬂtd@m MRS 1 3, antblﬁhst, Be 1000 ngy
metformn HC rane .coated tablets ste nal tabl et
had the f&14% 81&&"8686&885 b O RB ST R ET‘P Wb’ 85*%"0%{1‘15‘3 “’i“Ja‘BI et 1201.0
nmg/ t abl et cddaibard folloding pioglitazone related compounds when tested 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 40pl injection

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

the UV dectector.
TABLE 2
15 Initial 0.5M 1M 2M 3M  6M
Naine (%) (%) (% (%) (%) (%)
RS-} 0.01 001 00! ND. ND. ND.
RS-2 0.02 003 0.03 002 0.03 0.03
RS-3 0.03 003 003 003 004 0.04
20 RS-4 0.02 002 003 002 002 0.01
RS-5 0.04 004 003 004 004 0.04
EXAMPLE 9 ;
25 A controlled release tablet containing 1000 mg of metformin HCI and 15 mg

pioglitazone is prepared as follows:

i, First Active Drug

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

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

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

Sodium Lauryl Sulfate, NF 51.69 mg/tablet



Qpadry Clear (YS-1-7006) 21.0 ng/tablet Pioglitazone Coating Pioglitazone
HCl 16.53 ng/tablet Sodium Chloride 2.5 ng/tablet 20 Opadry d ear
(YS-1-7006) 1.850 ng/tablet Color Coating Opadry Il Wite (Y-22-7719)
21.54 ng/tablet Polishing Coat Candelilla Wax Powder 0.40 ng/tablet 25
The seal coat was applied to the 1000 ng netform n HCl nenbrane coated
tabl et. The seal coating was prepared by dispersing 0.249 kg of Opadry
Clear in 4.981 kg of alcohol USP and m xing the dispersion for 15 m nutes.
The di sper si dfengEsn vEatesif ayed ont® mpipblxi matel y 14. 24 kg of the 1000 ny
metform n Hgast abhgy3d0 cores using a 24" O Hara Labcoat |11 pan coater
with the nozzle tip set 42" fromthe top of the static bed, 3 spray guns
and the fol | dvwady @emdiEiloid6) Spr ayt7Fetreg/@blet 10 nl/gun/nin Exhaust

Tenper at ur R:ﬂ'f:r% yZation Air Pressure 10-40 psi 37 Pan Speed 4-9
rpm Suppl ?/v{%?r@ owcg%méwM Pattern Air Pressure 10-40 psi 5 The seal
coat i ng 5di spefdinbee Metate, GAE10NTIS| yiSshimg/atleunti| it was consuned during

t he coating Syad e pioglitaz coating was applied to the seal
coated 1000 %%Er(g%floj§§ri n HC rrerrbﬁgﬁem%@ag’keéd tablets. The pioglitazone
coating was [Hobptiykde Byycoi 400NgF 3. 71985 kg/tabfet al cohol USP and 1. 07 kg of

purified r,.and sl ow y dispersi 02 10 of OQpadry Cear into the

sol vent myﬁogaﬂé‘fe]%ce the Opadry qug?'o\ﬁﬁim@?‘spersed, it was honpgeni zed

for about 10 m nutes. Once the Opadry C ear dispersion was honogeni zed,

0. 032 5@ of}sodi;um gp\l Qri ge was added to the dispersion and honobgenized

for abddt 2'mn : he sodi um chl ori de was honopgeni zed, 0.212 kg

of pioglitazone AGhmeastestoMe indusREHER G MHeq1¢ N sSBhNGND 1l Mosag t hen
metformin HCI membrane coated tablets prepared in step 1. The final tablet had the

following composition:

Metformin HC! membrane coated tablet 1201.0 mg/tablet
15 Sea] Coat
Opadry Clear (YS-1-7006) 21.0 mg/tablet
Pioglitazone Costing
Pioglitazone HC] 16.53 mgftablet
Sodium Chioride 2.5 mg/tablet
20 Opadry Clear (YS-1-7006) 1.850 mg/tablet
Color Coating
Opadry 11 White (Y-22-7719) 21.54 mg/tablet
Polishing Coat
Candelilla Wax Powder _ 0.40 mg/tablet

25
The seal coat was applied to the 1000 mg metformin HCl membrane coated
tablet. The seal coating was prepared by dispersing 0.249 kg of Opadry Clear in
4.981 kg of alcohol USP and mixing the dispersion for 15 minutes. The dispersion
was then sprayed onto approximately 14.24 kg of the 1000 mg metformin HCI tablet
30 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 252 10 mL/gun/min
Exhaust Temperature 25°C+5°C
Atomization AIr Pressure 10-40 psi



15 honogeni zed for about 10 m nutes. Once the pioglitazone HCl was
honogeni zed, the honobgeni zer was renoved from The m xi ng vessel and
replaced with an air mxer and mxed for an additional 15 m nutes. The

pi oglitazone suspension was stirred until the suspension was consuned
during the coating process. This coating solution contained approximtely
8% excess material to conpensate for material |oss during the coating 20
process. The pioglitazone HCl suspension was applied to the seal coated
1000 ng et for demSKHEE menbrane coat ed 4-8lopret cores using a 24" O Hara

Labcoat 111 pan ~W.th the nozzl e,td 4 2" above the top of the
static bed, 3 séPé@ﬁéﬁﬁgw%nd t he fo||o%#%55@§% itions: Spray Rate 2510

m./gun/m n 25 Extkawudir PFessper at ure 255CI0-M i zation Air Pressure 10-40 ps
Pan Speed 4-9 rpns Pattern Air Pressure 10-40 psi  Supply Air Flow 300150
CFM 30 Once the pioglitazone coating was applied to the seal coated 1000
mg net for m n HChe reatleoating dgetteh tvadtatisuowdlycainet vafil Aesdshehitndgoat i ng of
Qpadry 11 cyhit mga.ap |lied to the pioglitazone coated tablet. The

aest hetic cgngﬁﬁc @gnggﬁared by di spersing 0.255 kg of Opadry 11 Wite

(Y-22-7719) in FhdQRek@zok codtify aheohtibd WSReand chhxd Mot Mg nsliteRgsi on for
about 1 hoagc The Cpadr¥ Il Wite i spersion was sprayed onto the
pi ogl i t azore-IHEFMPAAE seftedaBblstss GB¢ Ripettasape cepiing was PpEehbY IMiKingan coat er

Wi th the nozzhegtdsmcsith USR and | @M phidRdQfatdrRBd SbRly GspeBthe 0302430 @y guns
and the foll ow ng conditions: 5 Spray Rate 25 10 ni/gun/mn Exhaust
Tenper aEtO_ur T Spedie Clagranto 2hg PRVFIARXpree sQRpedha Bpadsy fdvar piap dspereadl, 4- 9 rpm
Supply Al 1 EsawmRaiaR LFMbok O PREMRED Bhle BCSSMRE CIds 48pB5Hon THG col or
coating dispersion was continuously stirred until “the dlsger5|on was
consunmed ddrmegczed. OF32i kg 9br tndéws  chloride was added to the dispersion and

homogenized for about 2 minutes. Afler the sodium chloride was homogenized,
0.212 kg of pioglitazone HCl was slowly dispersed into the solvent mix and then
15  homogenized for about 10 minutes. Once the pioglitazone HC) was homogenized, the
homogenizer was removed from the mixing vessel and replaced with an air mixer and
mixed for an additional 15 minutes. The pioglitazone suspension was stirred until the
suspension was consumed during the 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 111 pan
coater with the nozzle tip set 4 £2” above the top of the static bed, 3 spray guns and

the following conditions:

Spray Rate 25410 mL/gun/min
25 Exhaust Temperature 25+5°C

Atomization Air Pressure 10-40 psi

Pan Speed 4-9 rpms

Pattern Air Pressure 10-40 pst

Supply Air Flow 300£150 CFM

30
Once the pioglilazone 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



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
rpms and 0.004 kg of Candellia wax powder that had been passed through a
60 nmesh screen was sprinkled onto the tablets. After the tablets have
rolled in the wax for about 5 m nutes the 20 exhaust air was turned on and
t he tabl et silcgbel H6F|ad m@ﬁngaﬁvea@i@tﬁemi@nair aboutni rhetveslheThpadiy Al SWad pol i shed

tabl et rel v nt ed in a USP
appar at us Eﬁ%@g](ﬁg?ﬂlg%?%gﬂﬁhﬁa p ?Bgﬂg 9%4 %%Q%Q%bm S‘ir)i C?giltaﬁjtl on The
final tabléﬁ@0@w§@p@mhmbnh@daémhaadmessdgﬁé&menlmham)@Bhkpmamﬁma3fr|ablI|ty
of 0.00% flnal t 'd for pioglitazone rel ated conpounds by
HPLC 25 usi Hg é;u%?fd&%éj ﬁ\%’“mgr?]m%(ﬁg%j 4.6 x 250 mm colum, a 0.1 M ammoni um
acet ateSbuffer: é@ﬂ@dnkirlle gl aci al ace25£1aﬁﬂﬂ%dﬁ%ﬁh25:l) nmobi | e phase, a
401i L injection 7 m/mn flcw% é@ 25C col um tenperature and

269 nm wavel eng@ﬁﬁ?‘gm‘?ﬁ%ﬁw dect ect or esults of the test are
reported i n TablsgoRizednovir PARerd | nal pold-shpd tabl et was packaged in a 100
cc HDPE bottle onga%_gi ng 30 one (1) 2% SORB-1 T(r) -desi ccant cani ster and
subjected to acd8PaP4fed stability condPtP8ns of 40C and 75%rel ati ve

hum dity for onguﬁ}gymhm%t er storage, tde.1fo0sM polished tablet was
tested and found to cont ain the foll ow n(gﬁ&i oglitazone rel ated conpounds

when téSted by HPIE A lHgssEeYMC ODS- AQ 16 PS20A, 4.6 x 250 mm column, a
0.1 M ammoni um acetate buffer:acetonitrile: gI acial acetic acid (25:25:1)

39 nobil e phase, a 40L injection volume, 0.7 nL/mn flow rate, 25C col um
t enperat ure and I2e9clanfartive ispritipn P cqnﬁeuqywcﬁé@@@w&rthe JARFEOBWAS | niti al

1 nonth N@g&uﬁﬁh@g;lﬁthg{ggﬁﬁggmegl me Anmount (% Amount(% RS-1 0.7 ND ND
Pi oglitazone 1. -2 1.5°0:02 0.02 RS-3 3.4 0.030.05 RS-41.20.03
0.02 Once the aesthetic coating suspension was consumcd, 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'
turmed off and the pan speed was adjusted to about 3-4 rpms and 0.004 kg of
Candellia wax powder that had been passed through a 60 mesh screen was sprinkled
onto the tablets. After the tablets have rolled in the wax for about 5 minutes the

20 exhaust air was turned on and the tablets are rolled for an additional 10 minutes.

The finished polished tablet released an average of 95% of the pioglitazone
when tested in a USP apparatus type 1 at 100 rpm in a pH 2.0 HCI-0.3M KCl 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 HPL.C

25 using a YMC-ODS-AQ, Sum, 1204, 4.6 x 250 mm column, a 0.1 M ammonium
acetate buffer:acetonitrile:glacial acetic acid (25:2551) mobile phase, a 40ul, injection
volume, 0.7 mL/min flow rate, 25°C column temperature and 269 nm wavelength for
the UV dectector. The results of the test are reported in Table 3 below.

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

30 one (1) 2g SORB-IT® desiccant canister and subjecied 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, Spum, 1204, 4.6 x 250 mm

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



RS-5 2.8 0.05 0.04 15 EXAWMPLE 10 A controlled rel ease tabl et contai ning
1000 ng of nmetformn MCl and 15 ng pioglitazone was prepared as foll ows:
20 A. First Active Drug Core A cellul ose acetate coated netfonnin HCL
tablet is prepared as described in Exanple 5. 25 B. Second Active Drug An
i mredi ate rel ease anmount of pioglitazone HCL was applied to the 1000 ng
metformn MCl nmenbrane coated tablets prepared above in step A The final

tabl et has the foI | owi n fonposlt P Metformn HCl menbrane coated tabl et
1201. 0 ny/ tBBPEt Phash Sl agitclivhaghimea barmifd dloyoaey. 3260 wpptmabl et

Pi ogl i t azongmf@ahicn@d PsDghiiaazens: Methel®y ad vt abl et Hydr oxypr opyl

Cel lul ose, NF (HPC-SSL) 4.5 ng/tablet 40 Lactose Mnohydrate, NP 15.0
ng/tablet (nodified spray dried) Polyethylene dycol 8000, NF 0.225

ng/ tabl et Titanium D oxi de, USP 0. 45f@i g%/ tablet 5 Color Coating

Hydr oxypropyl Cellul ose, NP (HPC-SSL) 575 ng/tablet Polyethylene dycol
8000, NP 1.375 ng/tablet Titanium D oxide, USP 0.60 ng/tablet Polishing
Coat 10 Candelilla Wax Powder 0.40 ny/tabl ety fhe seal n(g]tt was applied to
approxi mately 14.36 kg of the 1000 ny metformn HC rane coated tabl et
prepared in steplafede: el el v ketesstioff ians yd

di spersi ng aboutRSO} 108 kg of (anidry d ear (Y1§D1 7006) le

Pioglitazone 1.0
10 RS-2 1.5 0.02 0.02
RS-3 34 0.03 0.05
RS-4 1.2 0.03 0.02
RS-5 2.8 0.05 0.04
15
EXAMPLE 10
A controlled release tablet containing 1000 mg of metformin HCI and 15 mg
proglitazone was prepared as follows:
20

A First Active Drog 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 HCl membrane coated tablets prepared above in step A. The final

tablet has the following composition:

Metformin HCI membrane coated tablet 1201.0 mg/tablet
30 Seal Coat
Opadry Clear (YS-1-7006) 9.00 mg/tablet

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

40



15 about 1.345 kg of purified water for 30 m nutes. The dispersion was then
sprayed onto approximately 14.36 kg of the 1000 ng netformn HCl tabl et
cores using a 24" (O Hara Labcoat 111 pan coater with the nozzle tip set
42" fromthe top of the static bed, 3 spray guns and the foll ow ng
conditions: Spray Rate 20 10 nmL/gun/mn 20 Exhaust Tenperature 40C 5C
Atom zation Air Pressure 10-40 psi Pan Speed 4-9 rpm Supply Air Flow
300100 CFM Pattern Air Pressure 10-40 psi 25 The pioglitazone coating was
applied to the seal ewisellonoporsy Metformin  HCLSREMdbise coated tabl ets.
The pioglitazone coaﬁtr,';dame\ﬁ@ raPygRAred by slowy dispersing about 0. 059 kg
of hydroxypropyl cellul ose C-SLL) in about 6.034 kg of purified water.
The HPC-SSL and wat efolyglsylereBoceo 8#0Gbdut 20 ni ndi288 ma/taklat 30 0. 197 kg of
| act ose nmonohydr at e, 1NE; Bslifd.edsppray dried) wassaddedytp the HPC
SSL/water m xture and m xed for’aIS)out 2 minutes. After t‘ﬁe | act ose was
m xed i . appr 6giongbding 0. 003 kg of pol yethyl ene glycol 8000 NP and 0. 006
kg of titanium dioxj \ ) 1 t HPC- SSL, NF and
| act ose m xture and f#@%ﬁgﬁﬂﬁé@éﬁéd@ﬁﬁﬁﬁ%g) \A%\fsﬁéghaggegut 5 m nutes of
m xi ng about 0.217 Keplpitiggérettdyzan@000 NFhydr ochl orliddé mgiebldi spersed into the
coating solution. This coating, s tion contain a imately 10% excess
material to conpensa Iganfug? it eer]igg*EJ | oss during %%Qé’?@%ﬁ(el% ng process. The
pi oglil azone suBgahBigdvawas stirred until the suspension was consuned
during.,the coating pLo g L oglitazone HCl suspensjon was applied 5
to thelbeal coat ed 1%@g§§f%¥?%\8 "n HCl nenbran@'4lcdd'§¥/@§lefabl et cores using
a 24" O Hara Labcoat Ill pan coaler with the nozzle tip set 4 2" above the
top of the statjc bed, 3 spray.guns, with the follow ng conditions: Spray
Rate 2010 ni/ guﬁ?emsw? ERhatst 2 Bg‘gé?a"’tﬂﬁf%“’ﬁ@g\é’: e A?‘Sn‘i’fgéh‘? 6&0%"?3 Pressure
10-40 psi nRaBrrFReRY HerPbrimBatePaiblc® bReplicl 1PHES 8 WeRribE: ARvESThe seal

coating was prepared by dispersing about 0,108 kg of Opadry Clear (YS-1-7006) in

15  about 1.345 kg of purified water for 30 minutes. The dispersion was then sprayed onto
approximately 14.36 kg of the 1000 mg metformin HC] tablet cores using a 247
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 rpm

Supply Air Flow 300£100 CFM

Pattern Air Pressure 10-40 psi

25
The ploglitazone coating was applied 1o the seal coated 1000 mg metformin
HCI membrane coated tablets. The pioglitazone coating was prepared by slowly
dispersing about 0.059 kg of hydroxypropyl celiulose (HPC-SLL) in about 6.034 kg
of purified wates. The HPC-SSL and water was mixed for about 20 minutes, then
30 0.197 kg of lactose monohydrate, NF (mmodified spray dried) was added to the MPC-
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

41



Supply Air Flow 300100 CFM 15 Once the pioglitazone coating was applied to
the seal coated 1000 ng netformn HCl nenbrane coated tablets, a color or
aesthetic coating was applied to the pioglitazone coated tablet. The col or
coating was prepared by dispersing about 0.066 kg of HPC-SSL, 0.016 kg of
pol yet hyl ene gl ycol 8000, NF and 0.007 titanium dioxide, USP in 0.894 kg
of purified water and m xi ng the dispersion for about 30 20 m nutes. The
col or coatln was sprayed ontqQ the pioglitazone MCI coated tablets wusing a
24" O Har a "yaBeadq vas pdippesdt B0 Wt KOt #dvtiane tihps seating2solptiasm t he t op
of the st %Bf:tglnp@gpprénﬁﬁtre%)’l@U@?ce%qa‘&zhﬁ i %ﬂ]gé’r‘ﬂsﬂg 1z Sl R}@§dur§%r ay Rate
20 10 nl/gun/m n " "Exhaust Tenperature 40C5C 25 Atomi zation Air Pressure
10- 40 psi UratvaSperdcys. oThqmralSuopt §uspensiop vy sBoso0] O MispPetidrewss Al r
Pressure 1 i t ]y stirred
ot i1t he P SRaReut T Ro R aaa? RO FRERE LT IBE AN MBIT Y The

col or céat iththesed pettsd b@DEWas n@@fnsmnéﬂﬁ rhdpebrerghyoated tajvet eordy v 4 24°t he
coating pa Q jolats and an
exhaust tg%%g% %ﬁg%ﬁﬂf %%&%&%Sw%ﬁﬁyn%%ﬁq?a%fets mer%ﬁﬁ%mjéhﬁ?ﬁe %exhaust
air was tubw&ds@k@gumgvamdh¢ﬁﬁopamcsmbedmmas adjusted to about 3-4 rpns and
0. 005 kg of Cangell wax powder that a%gobqﬁnlgassed t hrough a 60 nesh
screen was spri bnto t he tabl ets. Er-Ele™abl ets were rolled in

t he wax for aboﬁkmﬁmﬂnmqmemnéhe exhaust 4@s°Cwas turned on and the tablets
wer e rglled for an addl%% g 10 nlnute? @ IThe finished polished tablet

rel easeéd greate ?ﬁ%ﬁ’ ESP¥¥% piogli {a70RY when tested in a USP
apparatus type Pa@gpet®0 rpmin a pH 2. 0418Ghme. 3M KCI buffer solution. The
final tablets also exhlblted a hardness grgater than 35 kp and a friability
of 0.0% The fi hafeR 4HI&tSWas tested fof AP Bl itazone rel ated conpounds by
HPLC wusing a ngg@pﬁnﬁﬁbw51ln1 120A, 4360269 colum, a 0.1 M ammoni um
10 acetate buffer: acetonitrile:glacial acetic acid (25:25:1) nobile phase,
a 40L injection volume, 0.7 nL/mn flow rate, 25C columm tenperature and
269 rinswavel enghke figr Flclgh%z&h\é derhechay applieg tesdl il efatddneodesie are

reported in Table 4
metformin HC} membrane coated lablets, 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-85L, 0.016 kg of polyethylene gly(;ol 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 HCI coated tablets
using a 24” O’Hara Labcoat HI pan coater with the nozzle tip set 422" from the top of

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

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

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

temperature of 40 £ 5°C. Once the tablets were dried, the exhaust air was turned off
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The final polished tablet was packaged in a 100 cc HDPE bottl e containing
one (1) 3g SORB-1T(r) desiccant canister and subjected to accel erated
stability 15 conditions of 40C and 75% relative humdity for fifteen days,
| nonth, 2 nonths and 3 nonths. After storage, the final polished tabl et
was tested and found to contain the follow ng pioglitazone rel ated
conpounds when tested by HPLC using a YMC-ODS- AQ 5pm 120A, 4.6 x 250 mm
colum, a 0.1 M ammonium acetate buffer: acetonitril Cq aci al acetic

aci d (25: 259 e eedhas ediugedat) abopind-4apmeard §-005 kared, Capddilianvari n f | ow

rate, 25C GOl REPEIALULES ARk RO h W&hﬁa@gghﬁma{om& g difedect ector.
TABLE 4 25 Initial O. (% (% RS-1 N.D.

0701 N D RAB: DRIDIets R 20Hr002 U 0 105 DO W0 SHBBEIONBIOGA 0. 04
2 E i £ g 1l oo Ot %ndalifohs PFmafiRs> 0- 03 0,04 0.05 094 0.04

43 EXAVPLE contro rel ease ta cont ai ning 500 ng of netfonmn
HCl and>15 ng phofhishal prishohsbit epessed caslef dlanotss o the phgligronAct i ve

povt done. kY867 BT T R BMAE 6 2R AR b PP 2 MBS R Rl e
by passi ngsélttidhridedhmabiablesrish eehphnm)aelmbrdmssrgreamuhdyﬂs i@lddsdrigehtyand no
spacer ot BL0BR0The T o S A8 o o SR o RNE BIHBEEL 0 s
kg of puri filigg aveker- ODEheQQeﬂuunvmﬁ mees farsei mmHSummyes 01 henaradagdmt 0 a
0P opgY. 1Lyl 25 Dad el o o, (CLobL B FR, 00000, Eaufr orul ot ed
condi tions vo!l@h@@@ﬁnﬁ/ﬁﬂ@ﬂéﬁ'&&ié esef c@lbﬁzbl&erﬁ;&reﬁ&@ anil RERhmaldvelegiYp@sat ur e of
?2_93_5?156“ %1 Eiclzc%]ctc?rl ThE ge%x?]?suc{f?heoifest %ure;Src:portegl EnsTa%!e 4 }%3 : a.y rate of 500 g/mn
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, 120A, 46 x 250 mm column, a 0.1 M ammonjum 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

ithe UV decteclor.

TABLE 4
25 Initial 0.5 M 1M 2M 3M
Name (o) () () (%) (%)
RS-1 ND. 001 ND. ND. ND.
RS-2 002 003 G603 0063 0.02
RS-3 0.03 0604 004 004 003
30 RS-4 0.63 602 002 002 002

RS-5 003 004 005 004 0.04



g/mn) for first 15 m nutes, 700 g/mn (680-710 g/mn) for 15-30 m nutes,
900 g/mn (860-910 g/mn) for 30-45 mnutes, 1100 g/mn (1090-1170 g/ m n)
for 45-60 m nutes 20 and about 1200 g/min (1170-1220 g/mn) for the

remai nder of the spray tine. After the binding solution has been sprayed,
the granules were dried in the fluidized bed wuntil the |loss on drying
(LOD) was less than 2% Once the granules were dried, they are passed
through a Com | equipped with a nunber 1143 stainless steel screen and a
4075 spaceéﬁ&ﬂﬂgégdéed of 1086-1088 rpms. 25 The above process was

repeated a second.d\iBed RiREOUYEEdiRbRk 00t padionti 36 ke @hd 158td ormin
granules. Il. Metformn Blend (% conposition) Mtformn HCO G anul es

94. 95% 30 Souilimrrieavrsyirepgisdfaaf@lowsE 4. 55% Magnesi um Stearate, NF 0.50% The
about 300 kg of netform n granul es prepared above in step 1 were added to
a 50 cu. ft. slant cone blender along with about 14.38 kg of sodium | auryl
sul fate5 44 NFFasdAdtivePaeriCérer about 20 minutes. About 1.58 kg of

magnesi um st ear (ﬂ$§ then p -aygh a 40 nesh stainless stee
si eve and zdded?%%ﬁ¥%§ S a%? cone %%%gﬁﬁégﬁgﬂd bl ended for an additiona
five m nut esMéfheniblHlid was conpres® % nto metfornm n uncoated cores using

arotary press ..5 fj ith 15/ 32; und conpound cup, pre-conpression
force of 14 Kp 4N "&%ﬂﬂ%gnpressig%2¥%rce of 34 kp. The resulting tablets

has a wei ght between 523-613 g wth a target weight of 568 g, hardness
bet ween, 14- 26 ka%%a. et  of éo .ag%c Lfniabilg of .l ess than or equal
Co 0. 89b7 10 111 MHREL & ki FE & S]eﬁ%%‘éﬂf‘ Fraey BvEmped BY pdsinet S5 BRc T onri n
HCl  Uncoat e@mipbghsed 96:t0 2% utRADRY €drear afdYBe lsp7@06 BL0XB% Approki mat el y
57.61 kg of the uncoated tabl et prep&red.in E qg]bl Xbo e wgr% 15 sea
Coated by sSHFYRG A sien Ry iserRBis corang: R VapRBRL P Kvs. 1- 7006)
and 21.50 kg @fs dssbivd 80kbeat 86 @Nieorihantabbet Thustiogpal pamorat@te]. The pan
coater was a 36 inch O Hara Labhcoat Ilé_mﬁth théFeé%%%iégéﬁﬁs uni at a
di stance of W& han aqdsgfiea teR-t Heldised beergranilior (g {eépe. “Exhaust
Tenper afur & radifdméi’ Gy 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 steel 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.

11. Metformin Blend (% composition)
Metformin HC] 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 lauryl sulfate,

44



20 Atom zation Pressure 5010 psi Air Volunme 1000200 CFM Spray Rate 18060
g/mn (6020nl/gun/m n) Pan Speed 4-8 rpm 25 IV Menbrane (% conposition)
Metform n Seal Coated Tablets 95.521% Cellul ose Acetate (398-10)2 3.807%
Triacetin 0.145% 30 PEG 400 0289% 2 acetyl content 39.3-40.3% (a) Menbrane
Coating Process 45 Approximately 51.06 kg of acetone is added to a
stainless steel tank followed by about 2.281 kg of cellul ose acetate and

m xed for about 20 minutes until the solution becones clear. Once the

sol ution i &Fcinddrendpsblr aboup 89 nigutet Avetlyletthka efnsagngsiyedsicartyo N'sWatdded t o
the sol uti i r oon : Vil i.tion of
about 0. 130 g b A s e S el s

m nut es. Abbutler58d DiEndeg forf antadditioeallfive gatwes. net formin HCO tablets are | oaded
into a GPCG 60 ul di ' Lnsert
(size 18" by 45?ﬁ§$@%%%ﬁ$£@ﬁ%ﬁ&§}H%fﬁ%gnﬁﬁggﬁgggﬁ&g&%#péﬁﬁéagggfgcoated

met f or nbn HGkd tvathl BV " apeidscapduhdicap, zectcanpretsive foradefct4 keapkmainure i s

adjusted to about 213C. _The cel]ulo ate solution |s rayed onto the
T oad CoP ol e Pty T ePifing PERLAS Otk Shubed SR Bor essur e
of about 2y@th3a Qriparejghaiof 56y rerdodss bdB@en 300 6CHMtane & 2(sky)aandrat e of

400100 g/ mnn until. a ight gaip pf 3-5% (target 3.8% is obtained. Once
t he desireéhﬁﬁWﬁﬁfkﬁﬁﬁﬁ%%ﬁﬁaﬁéo@84fing has been applied the nmenbrane coated
15 tablets are dried in the fluidized bed 213C and 1200100 CFM for about 10

m nutes fol]owed by 40 ' 1200100 CFM, for about 5 minutes. The resulting
menbr arlé céﬁtedgkg%W@PgeaggmpggébeﬁriII ACPBPEH PN e an orifice in the
appr oxi mat e }gemiekn 9 BAGht.gITdgRf the nmeyduane coated tablet (i.e 2
orifices) with _an average di anreter of O mm per orifice. The top

.5
mi cromet er i@PADRY Geary SAFHBY t om i cromet®F is 6.75 2 nm the pul se width
of the laser is 17070 and pul se

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

15  seal coated by applying a sclution of about 2.388 kg of OPADRY Clear (Y5-1-7006)
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 §-11

inches from the bed. The coating conditions were:

Exhaust Temperature: 40-47°C
20 Atomization Pressure 50410 psi
Air Volume 10001200 CFM
Spray Rate 180460 g/min (60£20ml/gun/min)
Pan Speed 4-8 rpm.
25
1V Membrane (% composition)
Metformin Seal Coated Tablets 95.521%
Cellulose Acetate (398-10) 3.807%
Triacetin (.145%
30 PEG 400 0.289%

% acetyl content 39.3-40.3%

(a) Membrane Coating Process
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delay of 290 150, B. Second Active Drup An immediate rel ease anount of
pi oglitazone HCL was applied to the 500 ng 25 nmetformin MZ nenbrane
coated tablets prepared in step A. The final tablet had the follow ng
conmposi tion: Metform n HCl nenbrane coated tablet 618.9 ng/tablet Seal
Coat Opadry Cear (YS-1-7006) 11.5 ng/tablet 30 Pioglitazone Coating
Pioglitazone HClI 16.53 ng/tablet SodiumChloride 2.5 ng/tablet Opadry

d YS- 1- 700 1. 850 | et. Colqr Coating 46 Opadry 11 Wite
(Y-egrz (7719) 10. %P‘f?ay”ﬂaéﬂ?g/ﬂtoggéleqféfﬁt% Irkied enmalainigss &eﬁ}\Aaeﬂch@u@\md 0.20

ng/ t abl et SyTheuseak! geair wasioaPMed Adntha B9 i@eﬁlfﬂéyd}lug‘% menbr ane
coated tablet. {he seal coatin was prepared by dispersing O kg of

Qpadry d eaPIUfipp becoppes clegr- ofPngg BHSIMULSE dfd A hpd keotipepehgimn for 15

m nut es. T@ﬁ?_ycdl SOPISIdA 1088 oL SR AXRH GUR.APRLANLIBISLY) B3 R8 kg of
t he 1000 metformn HCl tablet cores using a oat 111 pan

coater Wit H’dfhﬁ@“ 635906 O35 keeef wipcetipr ghhet Jobution s moyedofor ehedditiatdl s bed, 3
spray guns ;ghgtet he fol | owing conditions: Spray Rate 25 10 ni/gun/min
Exhaust Tenperature 25C 5C Atomization Air Pressure 10-40 psi Pan Speed
4-9 rpm 15 Suppkporti 9.0 kavop 06166 CRNd mRaforemntiAl tabRtess Upeled GatdQ: psi The

Soel ne hhe b BR SRkl PGB KOH ORI BV LIRS W Gied R o+

during the coating process |ogI| azone coa Tapplied to
t he seal cdihedB00neayle n@slf:eoﬂrﬁlmmH(}" heneabeand weaiireth H&bltaﬁﬁas atkhe

pi ogl i 4,32 0ng; £AALL,BnIMRaRE ig%pgaturey 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 1400 + 300 CFM and a

spray rate of 400100 g/min until a weight gain of 3-5% (target 3.8%) is obtained.

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

]5- tablets arc dried in the fluidized bed 21+3°C and 12004100 CFM for about 10
minutes followed by 40°C and 1200+100 CFM for about 5 minutes.

The resulting membrane coated tablets are Jaser drilled (o create an orifice in

the approximate center of each side of the membrane coated tablet (i.c 2 orifices) with

an average diameter of 0.5 mm per orifice. The top micrometer is 5.4 + 2 mm,

20 botlom micrometer is 6.75 £2 mm, the pulse width of the Jaser is 170+70 and pulse

delay of 290 +150.

B. - Second Active Drug

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

following composition:

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

Color Coating
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m xi ng 5.656 kg of al cohol USP and 1.595 kg of purified water and slowy

di spersing 0.045 kg of Opadry Clear into the solvent m xture. Once the
Qpadry Clear was dispersed, it was honogeni zed for about 10 m nutes. Once
the Opadry C ear 25 dispersion was honogeni zed, 0.061 kg of sodium chloride
was added to the dispersion and honogeni zed for about 2 mnutes. After the
sodiumchloride is honpbgeni zed, 0.402 kg of pioglitazone HCl was slowy

di spersed into the salvent. mi x and then honobgeni zed for about 10 m nutes.
Once the pioglitazon&Padry 8 Whks(Y-Réddldeni zed, t hdOHGmsjebiezer was renoved
fromthe m xi ngpygssq) capd replaced 30 with an air mxer and mxed for an
addi tional 15 mnutes. The pioglitazone suspension was stirred until the
suspensi on i s consune&ndglits ﬁ@lxg’ﬁé’d@oati ng proces®$.20 mghabletoati ng sol uti on
cont ai ned approxi mately 15% excess material to conpensate for nmaterial

| oss during the coating process. The pioglitazone HCl suspension was

appl i ed 5t o t he déalsed catiedassq@lipd) tavdief BOmp netb®hin ibmanbracoataet t abl et

cores usin 47 ’ t . 1 C r with the.nozzle tip set
4:i2' abovga?éé ?%%é%lf %aﬁgé %%a{s 3?%’%%‘5’ é\%sl?eﬁé? g%%g)lfg\égufncgpagrﬁdc e’ ol I owi ng
condi ti ons:3.45@rkyoRedtahoR LD amtl /ngiwimk tha disgexhiau §tr Thenineteat Tireedidmbh@b

At om zation éA\I

iedighescir PSR bRp By, S0 bR BRI LGP zone

Pressure 104
coat i ng wasoappkinged 260 Ot iea $abdoacilbpaactoaOOwitgthe metAoripd 4HC! fromi ane

coated tablets,,a color, or aestheti ting of. Opadry Il VWite was
appl i ed %t o Phe BF THYS tiegz‘gﬂ’éayc%"g’fé?f% @5%‘?@ IngEeBdLANY het i ¢ coating was
prepared by di speragirag: 0. 228 kg of Opadpy= 18 niWigdnBninY- 22- 7719) in 3.253 kg
of al cohol USPg?{g%}S 1. Xi n??ét he di spersi?rg) for about | hour. The Opadry 11

Wi te 15 di sper R sprayed ontd“he Gi ogl i t azone HCl coat ed

tabl ets using aAddmizatdntiar arekapcoat 111 pappgoner with the nozzle tip set
42" fromthe toE of the static bed, 3 spray guns and the follow ng
conditions: Sprag? RERd 25 10 nl/gun/ ni i "BRhaust Tenperature 25C5C 20

At oni zatsi on Ai r sBp@$ a8owk0- 40 psi 200100 CFM
Pattern Air Pressure 10-40 psi

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

20 * The pioglitazone coating then was applied to the seal coated 500 mg
metformin HC] 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 HCI was slowly dispersed into the solvent mix
and then homogenized for about [0 minutes. Once the pioglitazone HCI 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 15 consumed dunng 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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Pan Speed 4-9 rpm Supply Air Flow 200100 CFM Pattern Air Pressure 10-40
psi 25 The col or coating di spersion was continuously stirred until the

di spersion was consuned during the coating process. Once the aesthetic
coating suspensi on was consuned, the tablets were dried in the coating pan
for about 5 mnutes with a pan speed of about 2-8 rpns and an exhaust
tenperature of 25 5C Once the tablets were dried, the exhaust air was 30
turned off , Lh n speed was adj usted to about 3-4 rpns and 0.004 kg of
Candol 16 v e b R e Baieh T TSt R Do 7 shondh wTsen was
sprinkl ed saichel hethBapla@hons A URMoldENE adldafoss:rol led in the wax for about
5 mnutes the exhaust air was turned on and the tablets were rolled for an
addi tional 10 m fﬁyj?.te 48 The fini shed poilPIHde BN et rel eased greater
than of 95% of tHBaui Pghjctazene when testsed in a USP apparatus type | at
100 rpmin a pH 2.0 HClI-0.3M KCl buffer solution The final tablets al so
exhi bi ted a har dHEBEMEHT BresFan 35 kpl&Adps friability of 0.00% The
final tablet vvasPa;lggge@d for piogli tazon@gﬁjngt ed conpounds by HPLC 5 using
a YMC-ODS-AQ 5m 120A, 4.6 x 250 mmcolunmh, a 0.1 M ammoni um acetate

buf f er : acet oni t Palten diidibaireacet i ¢ aci d1{-26p25: 1) nobi |l e phase, a 40L
injection volu . mn flow rate; Im tenperature and 269 nm
wavel ength for rgt%ﬂpelgé\?/r ectector. The r%%%ﬁ&s&th he test are reported in
Table 5 below. The final polished tablet was packaged in a 100 cc HDPE
bottle nt ai ni 1€ - I - L T(r),. desi ¢ccant ,canj st and

subj ectlg)g to accecee:ig? 3%%%1'2%%?91 ??ﬁ?g%%%f’%lgﬂs%o?h%éﬁl a??&le%g}gor &Mative

hum dity f orctismminndfit membfane costdrablpes, atdor for madthetipalobthipeds Ophilrelll was

tested and taip the,follown Loglitazone related conpounds
when tested\?glyénl &IBE%IJ ﬁgﬁgng) %ewlﬁg%@ét%ngb%gofbx, 64?6853‘3‘?88“% Y&l um, a
0. g :\/I amgomranzne&ida{ disyeerdnf HRLS acgedlifompzidliy H}emgiitacwaazf-mey lif B%Bcké( éb: I25: 1) 15
nobi | e phasg, L i,njection volune, .0.7 ni/mn ow_rate, 25C colum
t enper at ur é‘%é”ﬁ@ gg aﬁ‘rjn'l\?\%{}’él ‘g’ﬁgdﬁ?efslﬂn f%@z’w.iig;l@P%cilﬁr OpadaplE Whitp | nij ti al
| M Narte ( %jspeidon WRE-thaNsiDayel: ddto the pioglitazone HCI coated tablets using a 24”

O’Hara Labcoat 111 pan coater with the nozzle tip set 44:2” from the top of the static

bed, 3 spray guns and the following conditions:

Spray Rate 254 10 mL/gun/min
Exhaust Temperature 25°C+5°C
20 Atomization Air Pressure 10-40 psi
Pan Speed 4-9 rpm
Supply Air Flow 200+100 CFM
Pattern Air Pressure 10-44 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 speed.of about 2-§ rpms and an
exhaust temperature of 25 + 5°C. Once the tablets were dried, the exhaus! 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 $ minutes the exhaust air

was tumed on and the tablets were rolled for an additional 10 minutes,
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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 rel ease tablet containing 500 ng of nmetformn HCl and 15
tng pioglitazone was prepared as follows: A First Active Drug Core 49 The
500 ng cellul ose acetate netformn HClL core was prepared as described in
Example | L B. Second Active Drug 5 An inmedi ate rel ease anount of
pioglitazone HCL was applied to the 500 ng netformn HC menbrane coated

tabl ets prepared_above in s A. The final tablet had the follow ng
conposi tion: Met 1“8rﬁ?i‘sllie‘i—l@hsh%(ﬁﬁ}’léh@kéﬁétgé%ﬁ@éélbelne‘?f Bi8odthegiemivizere  Seal

Coat 10 /;
Pi ogl i ta%ﬂ%&gtﬁﬁggg%%%pg%ﬁgzt &I—E%rlgg ]E)Irﬁtl;)’}ji)gl HC%:!I) ?ﬁhlods%%m bg%%{) 6.0

ng/ tabl et PhEEBsEENBIbA)GIsase, exhi B hﬁﬂﬁﬁﬁ& gibttettham 3 kol 4 friebiligpr ay
dried) Pol yglduthenenEhNAOLuAA00 AR A: S00iaRALA0NE colbbaRL BTuRexT de. LSP

0. 600 ng/tabl et atin d oxypr ose
ng/ tabl ét BReRoMMLRRRAR, @P;ncdllo 000 x 'NP? 0116 8@umg/ aé)bll &t amFiohani um

D1 oxi de: USR. IR h1ocRPLLERDIARL0Rly CRNdELLL2: Yo Bourer O 20

ng/ t abl et seal coa BRESI g>of the 500
ng net f or mvelunkCp. 7rm}mrnadiewcra‘aiEdthalmlrrmtterppeptareemhdlm9 mmwax/élaﬁgmcﬁot bed

above. The tﬁgﬁl\’ cf:egt%&iorr.] Uhe 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) Ig 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 'tablei was tested and found to contain the following pioglitazone related

compounds when tested by HPLC using a YMC-ODS-AQ, 5uumn, 12042\, 4.6 x 250 mm

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

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

temperature and 269 nm wavelength for the UV dectector.

TABLE 5
20 Initial IM
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 comtaining 500 mg of metformin HCl and 15 mg

pioglitazone was prepared as follows:

A. First Active Drug Core
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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 dispersion was then
sprayed onto approxinmately 12.36 kg of the 500 ng nmetform n HCl tablet
cores using a 24" 30 O Hara Labcoat 111 pan coater with the nozzle tip set
42" fromthe top of the static bed, 3 spray guns and the foll ow ng

condi tions: Spray Rate 20 10 nmi/gun/mn Exhaust Tenperature 40C 5C

At om zation Air sureﬂpﬂlo 40 psi 50 _Pan Sgeed 4-9 rpm Supply Ar Flow
300100 CFM Pt fLaF ROGIE @gg«‘iﬁ%ta%dn%@ﬂﬁgﬂ I e vpi atjptrﬁfé%@ré%trat. ng then
was appl i edy EQarhfle 1peal coated 500 ng netformn HC menbrane coated

tabl ets. The pioglitazone coating was prepared by slowy dispersing about
0.134 kg of hydroxypropyl cellulose (HPC-SLL) in about 13.692 kg of
purified wafer. glhgdRGHSSkand water was m xed for about 20 mnutes, then
1.1 19 kg of Iame—rrﬁﬁ‘dﬁ‘grate NF (nodified spray dried) was added 10 to
t he HPCSSSL/ vvatérmmn)@titafee'eéﬁﬁ? amos@ebpffpmgha@@mHQL miap enpbisd tonghe 600 ige | act ose
was m xed I 2 0 NF and
0013 kg of ey PEn G e QA pilnallf ek % ke Bl and

| act ose mkl@dlﬂefe}&mvmmmﬂmn about 5.mi nut es. After about 5 mnutes of

m xi ng about O. chlorid ersed into the
coating sol uti oﬁzqf?ﬁg’s }gjgg%n!ﬁbgr %gfl’egn cont al%rltgevg%fg‘prom mately 12%
excess materi al Stadtbetrrpensate for rrat erial loss during the coating

proces The piogli t e~suUspansi was sti rred til suspension is
consurrzlg during the ﬁgf e’gsgzgg&)The pi ogli ta /'I@H]Fsuspensi on was
applied to the m@htae@atceﬂnﬁg)o ng metformn MCl nenbrane coated tabl et
cores using a 24" ra La [l pan coater h th nozzle tip set 4
2" above the top 28‘318? Itﬁ%?geifcgt, c bed, 3 spray dglr?é ﬁﬁ the foll owi ng

condi tions: Spray RaH@draﬂikﬁonglmnésmmPCBSMust banpgtaiar e 405C
At om zation Air Pres ure gdo ]\I?Ian Speed49r% 5Pattern Air
ono ydrate, 50 g/tabl

Pressure 10-40 psi Laciose
15 (modified spray dried)
Polyethylene Giycol 8000, NF 0.300 mg/tablet
Titanium Dioxide, USP 0.600 mg/tablet
Color Coating
Hydroxypropyl Cellulose (HPC-SSL.) 2.75 mg/tablet
20 Polyethylene Glycol 8000, NF 0.688 mg/tablet
Titanium Dioxide, USP (0.300 mg/tablet
Polishing Coat .
Candelilia Wax Powder 0.20 mg/tablet
25 The seal coat was applied to approximately 12.36 kg of the 500 mg metformin

HC1 membrane coated tablet prepared in step A described above. The seal coating
was prepared by dispersing about 0.090 kg of Opadry Clear (YS-1-7006) in about
1.124 kg of purified water for 30 minutes. The dispersion was then sprayed onto
approximately 12.36 kg of the 500 mg metformin HCI tablet cores using a 247
30 O’Hara Labcoat I1I 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
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Supply Air Flow 300100 CFM Once the pioglitazone coating was applied to the
seal coated 500 ng netform n 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 polyethylene glycol 8000, NF and 0.006 titanium dioxide. USP
in 0.747 kg of purified water and m xi ng the di spersion for about 30

m nut es. The cohor ting was than sprayed onto the pioglitazone HCl 51
coated tablets ulf ﬁ%ﬁeg 24" O Hara Labcog%s’?”ill pan coater wth the nozzle
tip set 42" frempgiheitopvof the static3dpedio Grgpray guns and the fol |l ow ng
condi tions: Spr%y Rate 20 10 ml/gun/mn Exhaust Tenperature 40C5C 5

At omi zation Air 'BISR&UIEEEFE40 psi Pan'GHERE 4-9 rpm Supply Air Flow
300100 CFM Pattern Air Pressure 10-40 psi 10 The col or coating dispersion
was contl nuousl %_ stirred until the dispersion was consuned during the
coat i ngJpr ocess. horRieelitavane sreting Hishi Wgs soRlsansi 815 wak ceald uRddmet he

tabl ets mrﬁetmﬁc&»zmnm@m&%wdﬂgm%n ﬁl@?;o@ﬂ%eéomng%ﬁaé’}ﬂawalﬁ pan speed
of about 2-8 tpns and an exhaust tenperature ce the tablets

were dri ed,slavz desperaing tabaty O.dvihs kg @f rlwérowroprs celiwdpse KHP par-l9peedbowas
ad usted 19:a8oul, i dufREARS 300 dGo0lnCANE LAanRY PAIRTsg hat had

been passe 60 nesh screen was spr ed onto the l'ets. After
t he tabl et gninyfes, élahm Int 19tkg ofidectdse maablydraid N (meddsd sprey dibduss adiled was

t ur .”Ed ?%’%ﬁéﬁ? Rwa?etr ?m ¥eean§%i|x§(§i{oté rg{)(%uh glg f?ﬂ?ﬁhé‘gct% % The

flnlshe Iet ase grea e plog azone 20
when test edmlxni a, Bﬁﬁ’mapqaabaﬁ 0&7 kypé pblyaﬁﬂayiiﬁﬁ)glmmnSD@ﬂ NEFpEddAL. @IBH@ ef0. 3M KCI

butfer SObhoRa R, Uspet 301 8L SR LIHOKKEd R IRLANGER, OfeRt o than

35 kp and a triabi nal este
pi ogl i t azoneixedlfat etﬁbuC(Snpmum‘ts ByfieHRb&t ishingea o MixDPSAQ 03M) Kg20A, 4.6 X
um .acetate buffer: ace on| tr acial acetic

250 nmm col um % f H’ I
aci d (26: 280 Rt PupTRERe WagEnrir ol BR S8 Gory Rl 11 ow
rate, 235C colutiomcdredip@rapprokion Adg I?%&xém M\ﬁMﬁiledﬂgtidipehm’te foir ventdeldi et ect or .
The resul ts of t‘ﬂ test are rep(Hted in Tabl e 6 bel ow.
€ coating process 1€ ploglitazone 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 11 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 20410 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
titantum 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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The final polished tablet was packaged in a 100 cc HDPE bottl e containing
one (1) 3g SORB-1T(r) desiccant canister and subjected to accel erated
stability conditions of 40C and 75% relative humdity for I nonth and 2
nonths. After 30 storage, the final polished tablet was tested and found to
contain the following pioglitazone related conpounds when tested by HPLC
using a YMC-ODS- AQ 5pm  120A, 4.6 x 250 mmcolum, a 0.1 M amoni um

acetate buffer:acetonitrile: glacia cid (25:25:1 ¢ phase, a
o o 0Pt 47 e kb5 Gl 5 Gt e R P25
269 nm wav glbangt plhdthetshige b, dephaggt@rand §2 (TIABLE @ndltdhii al | M 2M Nane (%
(% (%9 5 RS-I ND N.D. ND. RS-2 0.02 0.02 0.02 RS-3 0.03 0.03 0.04

RS-4 0.03 0.02 88pRaRS 5 0.04 0.03 0. G¥ = HogrPEkertai n preferred and

al ternative embpgism@ntempehatde i nventi opedesre been set forth for purposes
of disclosing the i nven%jl on, nodifications to the disclosed enbodinents

may occiir to t hOEIFHED AiPreRriel ed i n tWef0mst . Accordingly, the appended
clains are intep L cover all enbodigrepi,s of the invention and 15

nodi fications theréeof which do not depart fromthe spirit and scope of the
i nvention. 53 WWeely A5 Fivained is: 1. AOghHIGRIéuti cal dosage form having a

first and secong,act Anedrig, said dosgog, hﬁprmcorrprl sing: (a) a
control |l ed rel ease core conprising an antihyperglycemc drug and at 5

| east one pharmaceutically acceptable excipient; and (b) an i medi ate

rel easqot hi azol i nedioang JSLINAL K& SARLALD) Do ORPANS ls gt fomri ses a

t hi azol'i d| nedone deriva 'ow " VI sco y wat er b nder
wher ei n notonsemsd tirang tBS8Gatind protms.t hi azol i di nedione is rel eased fromthe

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

15  and the pan speed was adjusted to about 3-4 rpms and 0.004 kg of Candellia wax
powder that had been passed through a 60 mesh screen was sprinkled onto the tablets.
After the tablets rolled in the wax for about 5 minutes the exbaust air was tumed on
and the tablets were rolled for an additional 10 minutes.

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

20 when tested in a USP apparatus type 1 at 100 mpm in a pH 2.0 HCI1-0.3M K.Ci buffer
solution. The final tablets also exhibited a hardness greater than 35 kp and a fnability
of 0.01%. The final tablet was tested for pioglitazone related compounds by HPLC
using a YMC-ODS-AQ, 5Sum, 120/&, 4.6 x 250 mm column, a 0.1 M ammonium
acetate buffer:acetonitrile:glacial acetic acid (25:25:1) mobile phase, a 40pL injection

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

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

30  storage, the final polished tablet was tested and found to contain the following
pioglitazone related compounds when tested by HPLC using a YMC-ODS-AQ, 5um,
]20@, 4.6 x 250 mm column, a 0.1 M ammonium acetate buffer:acetonitrile:glacial
acetic acid (25:25:1) mobile phase, a 40uL injection volume, 0.7 mL/min flow rate,

25°C column temperature and 269 nm wavelength for the UV dectector.
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10 dosage formw thin 45 m nutes when tested according to the United States
Phar macopeia (USP) 26, with Apparatus | at 100 rpm 37 C and 900 m of 0.3
M KCl -HCl Buffer, pH 2.0. 2. The pharnaceutical dosage formas defined in
claiml wherein not |less than 90% of the thiazolidinedione is released
fromthe dosage formw thin 45 15 mnutes when tested according to the
United States Pharnacopeia (USP) 26, with Apparatus | at 100 rpm 37 C and
900 mM of 0.3 MKC -HCI Buffer, pH 2.0. 3. The pharnmaceutical dosage form
as defined in claiml| wherein not |less than 95% of the thiazolidinedione
is released fromthe dosage form wiytapye 45 20 m nutes when tested
according to the United States Pharnmacopeia (USP) 26, with Apparatus | at
100 rpm 37 C and 900 m lgfialoId MRE -HO Buffer, pH 2.0. 4. The
pharnmaceutical ggsage for@yasgefi@gd in claiml| wherein not |ess than
100% of the thiazolidinedione 1s reldased fromthe dosage formw thin 45
25 m nufes whenRPdsted adtBrdidg tB¥I:he United States Pharmacopeia (USP)
26, with Apparapuys | at r and 900 m} of 0.3 M KO -HCI Buffer,
pH 2.0. 5. Thekg%ar nacetj??%cale' og(g%% formas defined in claiml wherein
not less than BB% of t W3t hP&AZol .M nedione is released fromthe dosage
formw thin 40 430 m nut wh t d according to the United States

Phar macopei a (U%%% 26, Wl%f 3 Ag'g%r :[ﬂ))ésa | at 100 rpm 37 C and 900 m of 0.3
M KCl - HCI Buff eRp-5pH 2. 0.046. 0.7Be fpodlr maceuti cal dosage formas defined in
claiml,wherein not |less than 90% of the thiazolidinedione is released
fromthe dosage formwi thin 40 54 m nutes when tested according to the

Uni ted States PhaileaeogeipgefétdPind2B8iernavivd Bmbpiaeats UF the atvedt®d Kp@ 37 C and

900 m of 0.3 -HCl Buffer, pH 2.0. 7.. The pharmaceutiical dgsage form
as defi nedg?erlil S(I%/‘gf 1T RHHESEs ?Trq‘ﬁﬁ[)osﬁngéée PR O gneE gratigps ’toﬁée Jiclosed

t hi azol i di eedbdiments Snéebeasead ho@mvhbeveasnge homa w.t Riddradtihly,MpeuUt es when
tested according to. the United, States Ppar macopei a (USP), 26,. wth

Appar at us FPREPIF0 8P mares igdsh do gsempll ofmp dansgtk e - e inwsitipR rand p

15 modifications thereof which do not depart from the spirit and scope of the invention.
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2.0. 8. The pharmaceutical dosage formas defined in claiml wherein not

| ess than 10 100% of the thiazolidinedione is released fromthe dosage
formwi thin 40 mnutes when tested according to the United States

Phar macopeia (USP) 26, wth Apparatus 1 at 100 rpm 37 C and 900 ml of 0.3
M KCl -HCI Buffer, pH 2.0. 9. The pharmaceuti cal dosage formas defined in
claiml wherein not |ess than 15 85% of the thiazolidinedione is released
fromthe dQsaog f.9hd;wi thin 30 ninutes when tested according to the United
St at es Pharnacopela ( SP) 26, wth Apparatus | at 100 rpm 37 C and 900 ni
of 0.3 M K&l - HCh iBafriageyticpHiosagd forfiQhavirigea (i ramd cewnid calivad dsggeaifior m as
defined in clalg1%e erg&glgq} | ess than 20 90% of the thiazolidinedione
is rel eased fromthe doSage t&frmwithin 30 minutes when tested accordi ng
to the United Staates dahaoiﬂmioapmeazo(m%n%g an Mtiﬂ?pékgn'aﬁﬁﬂbldﬁjg ar@itat 100 rpm
37 C and 900 m of ﬂ"?M KCl - HCI aﬁy Hﬁ%g .. 11, The pharnmaceuti cal
dosage form as defi A&d" T45 POFEHATHIUS e?ﬁ% 6?%R§§§a?%an 25 95% of the

thi azoli di nedi oft¢ i snheheasedckinmithididesagaiefioaivevbitining30 ni nutes when
tested according to the United States har 8 ela §USP ‘éﬁ W th
Apparatus | at 100 rSHRPORR BALHPRIGEH ’a@f’ NOREYANEAIER foMer . pH 2. 0.
12. The pharnaceutlQ@kogg&ﬂ@gsgﬁbﬁuﬁﬁkgeflned inclaiml mhereln not | ess
than 30 100% of the thiazolidinedione is released fromthe dosage form
within 30 ni nut®&reipishleedenddacshuthingelidetdvac isnfieesad Bpmttes Phar macopei a

(USP) 26, withg ﬁx‘i Within 4tmih@s HWRLH te§gd a@cé"&@g W% 'T‘jmt@é s@tes M KCl - HC
Buffer, pH 2.0. A pharmaceuti cal osa(? or m having a first and

second active dﬂ’h@mag@i‘?& W§BE%@€“T110‘?&RW@W@§ m, BATC ankYWmbotd ed reI ease

core conpri si ”%@M@(él'ﬁ&i%@:‘rgﬁﬁﬂbc drug and at |east one
pharmaceutically acceptable excipient; and 5 (b) an i medi ate rel ease

t hi azol i di Bedi one Rlarmacartiopbdenat &rmi asgieﬁn@rﬁpcrr}ﬁemti vhereingohisss des a
thiazol i di nedongyderd watue 1200 aRnk Wreleased from the dosage form within 45

15 minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 mi of 0.3 M KCI-HCI Buffer, pH

2.0.
3. The pharmaceutical dosage form as defined in claim 1 wherein not less than
95%, of the thiazolidinedione is released from the dosage form within 45
20 minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 m! of 0.3 M KCI-HCI Buffer, pH

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

2.0.
5. The pharmaceutical dosage form as defined in claim 1 wherein not less than
85%, of the thiazolidinedione is released from the dosage form within 40
30 minutes when tested according 10 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,
6. The pharmaceutical dosage form as defined in claim 1 wherein not less than

90%, of the thiazolidinedione is released from the dosage form within 40
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viscosity water sol uble binder; wherein the total thiazolidinedione

rel ated conpounds or inpurities in the final dosage formare not nore than
0.6 as determ ned by high performance |iquid chronmatography. 10 14. The
pharmaceuti cal dosage formas defined in claim13 wherein the total

t hi azol i di nedi one rel ated conpounds are not nore than 0.5% 15. The
pharmaceutical dosage formas defined in claim13 wherein the tota

t hi azol i di nedi one rel at ed, cogpoun re an 5% The

phar maceut i cal d’&@b\té%wﬁl‘é‘} 1Fi5d a‘&c@fﬁf%ﬁ ’1??1 lt%ma‘fég’ 8?11%%9#}%%

i ndi vi dual thi azati gppeisong 108 keh exy CoMpOUNeh of 0.8 MPKITHHCHiBhitneH | nal
dosage formis not nore than 0.25% 17. The pharnaceuti cal dosage form as

defined in clai m%6 wherein each individual thiazolidinedione related

conpound oryi ”p%etyﬂﬁaﬁﬂhcéd%ﬁafddﬁﬁée 425 ag8cfink@iAM1hitn NQthePd BottiBaNKEL 20% 20
18. The pharmaceutical dosage formas defined in claim17 wherein each .

i ndi vi difal t hi aZel® dﬁfrﬂé%jlﬂﬁ??é‘hii@F%E’@dlsc’@}?%Grfﬂmbl‘hei fsaeg fgmy withietd i nal

dosage formis Babefhen (A aloddh 1ol UMR& 9@&@%&%52@3@;% @i | wherein
said controlled release core is an osnotic he ‘"dosage form

of claim 19 wheréihApifeatesh#tlioe rprant’etC %@ﬁﬁ?ﬁéégg 3 M XCIH G desdor i si ng:
(i) 50-98% of saigl antihyperglycem c drug; (ii) 0.1-40% of a binding
agent; (iii) O- 20% of an absorption enhancer; and 30 (iv) 0-5% of a

| ubricant; §b) Jieirbmmdcsutigalséoghgecionn as d¢ﬂmd|wd‘plnigl i ivéheradr o9t lassdthar{ ¢) a
sustain rel ea di) 0-40%
of a flﬁg enhan?gpggﬁgE}?en@m%&@%dfdngq%éél}a)s?dsgmglgggstglgsc %g%“ygﬁ“ %renbrane
havi ng at | east nonetes pfasrsa:gfedvaycofcbngmﬁthb hrted Biafes Phamlagopsdén GISR)IYS,

anti hyper gl ycemv%thd&%}%ratusll at 1%ﬁqr€r85?% %@% loct;b %II\WCI\%@rﬁuf&r, p%i d

ant i hyper gl ycem

9. The pharmaceutical dosage form as defined in claim 1 wherein not less than
15 85%, of the thiazolidinedione is released from the dosage form within 30
minutes when tested according to the Uniled States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 mi of 0.3 M KCI-HC] Buffer, pH
2.0.
10. The pharmaceutical dosage form as defined in claim 1 wherein not less than
20 90%, of the thiazolidinedione is released from the dosage form within 30
minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M K.CI-HCI Buffer, pH
2.0.
11.  The pharmaceutical dosage form as defined in claim 1 wherein not less than
25 95%, of the thiazolidinedione is released from the dosage form within 30
minutes when tested according 1o the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M KCI-HC1 Buffer, pH

2.0.
12. The pharmaceutical dosage form as defined in claim 1 wherein not less than
30 100%, of the thiazolidinedione is released from the dosage form within 30

minutes when tested according to the United States Pharmacopeia (USP) 26,
with Apparatus 1 at 100 rpm, 37 °C and 900 ml of 0.3 M KCI-HCI Buffer, pH
2.0.
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5 22. The dosage formof claiml wherein said thiazolidinedione derivative
is troglitazone, rosiglitazone, pioglilazone, ciglitazone or
pharmaceutically acceptable salts, isomers or derivatives thereof. 23. The
dosage formof claiml wherein said core is substantially free from any
gelling or expanding polyner. 10 24. The dosage formof claim1l wherein
said controlled release of said antihyperglycemc drug provides a Tmax of
6-12 hours. 25. The dosage formof claim|l wherein said rel ease of the

t hi azol i di Aédi ofterhagapseyiatal Vesage dUteeine THIX B steons #Eys §ruepsaidThe dosage
f orm of clain1Zgoﬁggﬁgh@m§ghgn%elease of the thiazolidinedione 15
derivative provides a Tmax of 1-4 hours. 27. The dosage formof claim 13
wherei n sai d coffdr ol 4 eaptioBpdesiraseceorecimpriging ap spdperebzppitdrugged athe dosage

formof claim?27 wheigip,d OsiIRtd.6 Lablal. comLisgsi  (d) a core
conprising; 20 (i) gi(%gég]aﬁ)%&%nsai d Sﬁif%‘h_ pg‘?@ y'g}]gém,c drug; (ii) 0.1-40% of
a bi ndi Ag agent (b)(ii4) OnRediEtof relnasgbsbiptidmgdienhadedyativangontginidg 0- 5% of a
| ubricant; (e) optio I a £ oundj t he: e; 5 (f) a
sust ai ned rel ease m@?&ﬁ%’ﬁctﬁﬁ‘pé‘i“@?ﬁéﬁ §E{|E’\E/‘?&@8]I-eg(g}°% %?Wg@%o?@c?rg?]? W(2v) 0-40%
of a flux enchancer -dsdsifyivyat@- 2bobindep| aetdinitzetqtals thidohdinblieree havi ng
at | east one passageway, forned. therein. for.rel f

2nti hyper ol yeen o ar bR el SaGutes Prind PraRFert e A mosy 4

ant i hypergl ycem c driugn 0.8 aa detbinguaitiydeégh jErfod0ancd henid olsagetogmphy.of cl ai m 13

wher o s (gl B SRS SIS e G R BRI T o L czone,
derivatives t hepg@blididgddionthelatdsagpodnas &rc abt mbraiitm 03F%herei n said core is
substanti al ]Isy f r"l’%ee pﬁa%%ar@eﬁ%z dosage form as defined in claim 13 wherein the total
thiazolidinedione relaied compounds are not more than 0.5%.
16.  The pharmaceutical dosage form as defined in claim 13 wherein each
15 individual thiazolidinedione related compound or impurity in the final dosage
form is not more than 0.25%.
17.  The pharmaceutical dosage form as defined in claim 16 wherein each
individual thiazolidinedione related compound or impurity in the final dosage
form is not more than 0.20%.
20 18, The pharmaceutical dosage form as defined in claim 17 wherein each
individual thiazolidinedione related compound or impurity in the final dosage
form is not more than 0.10%.
19. The dosage form of claim 1 wherein said controlled release core is an osmotic
tablet.
25 20.  The dosage form of claim 19 wherein the osmotic tablet comprises:
(a) a core comprising:
) 50-98% of said antihyperglycemic drug;
(i1) 0.1-40% of a binding agent;
(iti)  0-20% of an absorption enhancer; and
30 (iv)  0-5% of a lubricant;
(b) optionally a seal coat surrounding the core; and
(c) a sustained release membrane comprising:
i) 50-99% of a polymer;
(i1) 0-40% of a flux enhancer and
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5 gelling or expanding polyner. 32. The dosage form of claim 13 wherein
said controlled release of said antihyperglycemc drug provides a Tmax of
6-12 hours. 33. The dosage form of claim 13 wherein said rel ease of the

t hi ai ol i di nedi one derivative provides a Tnax of 1-12 hours. 10 34. The
dosage form of claim 33 wherein said release of the thiazolidi nedi one
derivative provides a Tnax of 1-4 hours. 35. The dosage formof claiml
wherein the water sol uble binder of the imediate release

t hi azol i di nedi one deliilvatdA&0 ebhplaitisiza SHOHSBINERE PRARE & I55'<W6si ty of | ess

than 50 nPa. S when tested, astHndhatneauscaRlotii-anRhedBfemtard. The
dosage form of cl ai mﬁg,fgm%?gi?] the water esoI ublee t])}?tri])d%?’@gf tr?g’é6 i medi at e

rel ease t hiZazol iTH¢ fesdgeoinen gbelpivat Mheeinsad apWnpebeMp6ieHtiSRas a  viscosity
of less than 25 i@ When tested as a 2% aqueous solution at 20C. 37. The
dosage form of cl"aim 35 wherein the water sol uble binder of the immediate

rel ease5t hi2zdzol iTHt Aedicoien déelpivat iereinoadabintoligingdipproteeietigas a 20

viscosity of le : %ﬁg ted: 2% aduequs,ysol ution at

20C. 38. The d%ﬁ%ﬁé‘g%p%}%‘%ﬁ&é’ﬁ%i m ETZS é?i }iﬁ%{nﬁg \‘{/at er so(%u | e bi nder of
the imedi ate relkpasle sdltsiiazotrs di dreidhioree titesofl.lvat i ve cont ai ni ng conponent
has a visgQsity,between 2 d 6 a. S when t.est ° ous sol ution
at . 200C 28930, §°Sa%esf§aa of df %”ﬁ%r B ) é‘?”\ﬂﬁg‘fbgg%@@ﬁgm\%gog‘%gol ubl e

bi nder of the idiegdbheaixparddlggasendrhi azol i di nedi one derivative containing

nr o1 M0k nduat he SEFELIOEN Bf gt | OReERg o sabalAr AP aPLaeE

| hi azol i di nedi ongiErWatrhi@naanbataiagmacsigerEiird. s 30 hydr oxypr opy!
cellul ose. 41. The dosafg)e form o{ | aj m 13 wher?i n t.he].\é\at r _sol ubl e bi nder
of the imfadi atl8eFeresamehriapyl MiFHERETE RS Pa MR igRRI S i ng component
has a viscosit yelativessvidbadTRbk 6PR1Shivien tested as a 2% aqueous sol ution
at 20C. 58 42. The dosage form of claim4l vvherre]i n t'hel}'%éf{%ﬂ sol ubl e

bi nder of t3%e iThedereat TR ef eawe2t WPHsEISPdirHEr Shibe duige €cont ai ni ng
conpongRt has age=5608iobMed ThEsss 1-B8FudS NPa. S when tested as a 2%
0C

aqueous SO|2I;|/“F ! O[}_hg Eﬂosgage form of claim 13 wherein said controlied release core is an
osmotic tablet.
28. The dosage form of claim 27 wherein the osmotic tablet comprises:
{(d) a core comprising; ‘
20 @) 50-98% of said antihyperglycemic drug;
(1) 0.1-40% of a binding agent;
(iif)  0-20% of an absorption enhancer; and
(iv)  0-5% of a lubricant;
(e) optionally a seal coat surrounding the core; and
25 63 a sustained rejease membrane comprising;
(iv)  50-99% of a polymer;
) 0-40% of a flux enchancer and
(vi)  0-25% of a plasticizer, said membrane having at least
one passageway formed therein for release of the
30 antihyperglycemic drug.
29.  The dosage form of claim 13 wherein said antihyperglycemic drug is a

biguranide.
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43. The dosage form of claim41l wherein the water sol uble binder of the 5

I mredi ate rel ease thiazolidinedione derivative containing conponent has a
viscosity of less than 10 nPa. S when tested as a 2% aqueous sol ution at

20C. 44. The dosage formof claim41l wherein the water sol ubl e binder of
the i medi ate rel ease thiazolidinedi one derivative containing conponent has
a viscosity between 2 and 6 nPa. S when tested as a 2% aqueous sol ution at
10 20C. 45. The_dosage for f. cl.aim 43 wherein the water soluble binder of
the imedP&te Fel&ass fom abOrmd 3 eran éa\?g&ﬁzﬂ’/]éﬂ]?"\%’né SREINE g conponent s

hydr oxypropyl  cgbdiitd85€ roshitazbhe€ psiRfaesel Qpithe 61 Bafhédubagyei n the water
sol ubl e bi nder of The 15 |nned|a€e_release t hi azol'i di nedi one derivative

cont ai ni ng conpesseritble wlisHyameax giepsivee Bpeal ose. 20 59

31.  The dosage form of claim 13 wherein said core is substantially free from any
5 gelling or expanding polymer.

32, The dosage form of claim 13 wherein said controlled release of said
antihyperglycemic drug provides a Tmax of 6-12 hours.

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

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

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

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

37.  The dosage form of claim 35 wherein the water soluble binder of the
immediaie release thiazolidinedione derivative containing component has a

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

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

25 39, The dosage form of claim 37 wherein the water soluble binder of the
immediate release thiazolidinedione derivative containing component is
hydroxypropyi cellulose.

40.  The dosage form of claim 38 wherein the water soluble binder of the
immediale release thiazolidinedione derivative containing component 1s

30 hydroxypropyl cellulose.

41, The dosage form of claim 13 wherein the water soluble binder of the
immediate release thiazolidinedione derivative conlaining component has a

viscosity of less than 50 mPa.S when tested as a 2% aqueous solution at 20°C.
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42.

43,

44,

45.

46.

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

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

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

hydroxypropyl cellulose.



