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RELEASE PHARVACEUTI CAL COVPCSI TI ONS CONTAI NI NG METFORM N AND METHOD QF_ | TS
PRODUCTI ON Fiel d of the Invention The present invention relates to8 Btb 2004
sust ai ned rel ease pharmaceutical preparations containing nmetformn

hydr ochl ori de whi ch provides sustained 10 rel ease of netformn

hydr ochl ori a prolong period of time and a neth roducing it.
8 oPA4RE By Rl BB
0 v (‘ 1

Met f ormi n hydroc ride is a well known bi guani de derivative

di met hyl bi guani de nonohydrochl oride) which is w dely used as oral
anti ht pergl ycem c agent in the managenent of noninsulin dependent 15
di abetes nellitus {NIDDM). Metform n hydrochl oride being a highly water
sol uble drug (>300 ng/m at 25C), leads to the difficulty in making a
sust ai ned rel ease dosage form Marketed preparations available earlier with
850 ng dose ofmetform n 20 hydrochl oride having | abel of retard tablets
(d ucophase RTM ISHSTAINED RELEASE PAARMACEUTIOAH©QOMBOSHIGNSNY advantage in
a limted vol unCONTAINING METFORMINTAND METHOD OFHUS #RADYOTIOPDr choi ce of
pol ynerss and | ow dosage, desired for sustained action. US patent 5,955,106
by Meckel , JFieftestthelmentioa process of making 25 netform n hydrochl ori de
850 ng retard tablet containing hydrocolloid form ng retardi ng agents and
further control ofThegiresee inventiondethtdytof $Usmairsivieleape pharmdceutiddl DEC 2004 WO
02/ 28181

preparations containing metformin hydrochloride which provides sustained

10 release of metformin hydrochloride over a prolong period of time and a

method of producing it.

Metformin hydrochloride is a well known biguanide derivative (1,1-
dimethylbiguanide monohydrochloride) which is widely used as oral
antihtperglycemic agent in the management of noninsulin dependent

15 diabetes mellitus (NIDDM).

Metformin hydrochloride being a highly water soluble drug (>300
mg/ml at 25°C), leads to the difficulty in making a sustained release dosage
form.

Marketed preparations available earlier with 850 mg dose of metformin

20 hydrochloride having label of retard tablets (Glucophase RTM retard) have
not been able to demonstrate any advantage in a limited volunteer trials. This
probably attributable to poor choice of polymers and low dosage, desired for
sustained action.

US patent 5,955,106 by Moeckel, J. describes the process of making

25 metformin hydrochloride 850 mg retard tablet containing hydrocolloid forming
retarding agents and further control of release provided by film envelop. It
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PCT/ 1 BO0/ 01404 however does not provide any justification for using 850 ny
dose of netform n hydrochloride for del ayed rel ease preparati on and Eﬁg
expected rel ease rates from such conpositions. This patent al so db%g Qo
give any invitro and in-vivo data ~ to support its clains. Literature
survey indicates 5 netform n hydrochloride has only 40%to 60%

bi oavai | abiy ,th high renal clearance. Hence the d may be

i nsuffici en%b%%zsyéhi eve therapeutic plasma concentrati 8@?“’3@@&% 1 Ng/m
for a sufficient period of tinme and mght require to take such tablets

twi ce or thri aeweveladoes\Vidtpsbadgd adf|jdstificdidny fof i usmgn8sEimgldoskeatr i bes a

bi phasic controlled 10 rel ease delivery systemfor netform n hydrochl oride
wi th inner sohietfopain thydrotiidritepbadeaymdel@ate prepatation andhtheraxpsectpdase
utilizing hydrophilic and hydrophobic polyners. These tablets are

hydr odynam caleledse!rates édmanch songldsitiongpiThisgzbert aisodoed notyleepy inknes its dry
size follow ng hydration However it is well docunented that in supine
position the vittbl &d esdapdstalts supporgis tlhingliterahse clunteljeindicatesich aft er
adm ni stration, which may deteriorate the tablet's in-vivo performance.

Al so vol sire dewtfosdin hpdnoehloride has ohly a0ty 60P6 bibavailaltilite vith bigheereal enough in
the stomach except in fed condition. Hence maki ng such systemis doubtful
wi t h r ef er enceleamnce $Hgnee therdnsnBid. mgmay beinsufficient td adhievathesapenfict hi s pat ent
i s about dosage of the netformn 20 hydrochl oride and fornulation. For

i nst ance, exapijgsee eincentraiom\dardesl 1 parroll fat acwffisfent periadgofrtimef andri n

hydrovchl oride with tabl et wei ght of approximately 1.0 gm. Hence
restricting toighieequire totake suchdigbletsswisedir iuigeraddayase tabl ets of 500 ng or
slightly nore only and naking it obligatory to take two tablets of 500 ny
each tinme to provi\yE patest /4138 dyiTiromins epal describgs pbphgsiozontplled/ 28181

PCT/ 1 BOO/ 01404 The present invention is based on the scientific calculation
of dosel®f nefeleass Aelivetr srsiemr fos eneléymire diydipghletide withhinngatsglidvai | abl e
fromin-vivo studies which are wel|l docunmented in the scientific
literature. TRaMigYatE Phaseanteyter saidiseatintiosPhape ulfigingdwrdiopbilie 2Bduat i ons
provi ded by Dobrinska and 5 Welling (1975) which gives fairly accurate

cal cul ati ons B¥YEPNIRBRIHEC G0 sReSEIAL RIS B SAFRAYN @%'beéfanﬁ%¥8q/i ng

sustai ned rel easge effect. The dose of, nmetformn. h ochl qride is cal cul at ed
by oo der | nEvER: SPE: FRTPRISIA e CRToRols O, Sl WHETP { or at urc.

PSS Concen R B o eReR g e SRR R} ol Lo 2o O 2
Litrs/ mlg' ' through the pylorus of the stomach after administration, which may
deteriorate the tablet’s in-vivo performance. Also volume desired to maintain
floating of the tablet is never enough in the stomach except in fed condition.
Hence mal;ing suéh system is doubtful with reference to its performance.
Another major limitation of this patent is about dosage of the metformin
20 hydrochloride and formulation. For instance, examples cited provides
formulation of 500 mg metformin hydrovchloride with tablet weight of
approximately 1.0 gm . Hence restricting to the use of low dose sustained
release tablets of 500 mg or slightly more only and making it obligatory to

take two tablets of 500 mg each time to provide sustained action.
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Total clearance = 1300 ml/mn. Using Dobrinska and Welling nodel, the

cal cul ated | oadi ng dose is 283 ng 15 and mai ntenance dose is 759 %Wéﬂwe
total dose is 1040 ng of metform n hydrochl oride for achieving sust

rel ease effect for 24 hours. The object of the present inventionis to
prepare pal atabl e and swal | owabl e pharmaceuti cal preparation containing as
hi gh as appggyisphely 1.0 gmnetformn by suitable teCEBP/iﬂBQM‘uﬁhOW ng
dermonstrabl e rel ease rate 20 and facilitated in-vivo absorption for the
desired period. The enphasis is to develop sinple nonolithic system
conposed of hydr ophayresqr inyertich isibated toh¢hie iartific exédativhtodessgofoved

ki neti cs of extended rel ease dosage forns and with hi ghest possible content
of active subsitetfoorindrydrachieride dedired} baset lvndhe fiataravelilatiler fromtin-vive - 8 DEC
2p04 WO 02/ 28181 PCT/1B00/ 01404 The nonolithic sustained rel ease system of
t he i nventi on stsliea whinhegeweltdceusegsted in thesqpegifidlitefatae tTiheenadlellgedn an anount
within the range of 60 to 90% by wei ght, preferably 70 to 80% by wei ght,
and one or notherehigdasphobitoe pethematisalmyustimnsqrovidedtby Dobrinsky @ed of
hydrophobic 5 materials. In an ambunt within the range of about 15 to 40%
by wei ght, pr &Ydiingbl197ovhich goestably ancurgtst caltatatidnoabaut doadimggioseof t he
active substance. Hydrophobic polyners which may be enpl oyed for the

nmonol i t hi ¢ sushdimagdenarice dose oy schieningsustaingst release effeptent i on i ncl ude) but
not limted to stearic acid, glycerylnonostearate, glyceryl behenate,

gl yceryl nonool eat Bhe dagegf netiopiin hydredhiaside isctadauiatedibyogoansidgtngtheéi ne wax,
stearyl alcohol, cetyi alcohol, cetostearyl alcohol, hydrogenated castor
oil, tristear |mwwmmrmwkwtlmwl@eﬁrmmuteratpm YVi nyI chl oride, shellac,
rosin, and the |like. Were the nixtures of the hydrophobic polynmer wll be
enpl oyed in w@"ﬂjma MWWQ“@“OPH@P( hyQ2dpfdbi c material within the range of
about 1: 0.01 t referabl 15 about 1 : 0.3 The

phar macdlt i cala@m@ﬁ%h@‘f fis hteéot @l%@o'ﬁ) the present invention can be used
to produce corv)r essed tabl ets of _any shape, preferably oval shape and can
be additional | 9W|%@”W"t Ndﬁq-"rf’u'%‘éat of commonly used hydrophilic
coating poly hefll I sed cane a taste neutralizing 20 film
form ng agent Ba 3(5?1“% 3—;‘)‘[% BHal Iy be added can be used for

ht of the filmenvelop relative to the

1‘6! ﬁg?ntcgbl l?ei@{%?ﬁg%%bgﬁnfgi?&f@ﬂ@@ of 0.5 to 4.0% by wei ght preferably 1.0
oo e\l AT 6 P AR B A VLo
15 and maintenance dose is 759 mg and the total dose is 1040 mg of metformin
hydrochloride for achieving sustained release effect for 24 hours.
The object of the present invention is to prepare palatable and
swallowable pharmaceutical preparation containing as high as approximately
1.0 gm metformin by suitable technology showing demonstrable release rate
20 and facilitated in-vivo absorption for the desired period. The emphasis is to
develop simple monolithic system composed of hydrophobic polymers and
other excepients with improved kinetics of extended release dosage forms

and with highest possible content of active substance and the simplest

method of producing it.




- 8 DEC 2004 WO 02/28181 PCT/1B00/ 01404 The nonolithic conposition
according to the present invention can also be used to produce co ed
slugs and filled into capsules. Auxiliary substances which may be%ﬁf@@@ﬂ
for nonolithic sustained rel ease systemin the present invention include)

bi nder, |ike polyvinyl 5 pyrrolidone, gelatin, gum acacia, Kl ucel EF

(hydr oxypr oy baseds| ul ose), carboxynet hyl cellul ose SOdEHfﬂBogﬁﬁmi VWhere as
the glidants include, but not limted to colloidal siliconedi oxide, talc,
starch, and the like; lubricants include, but not limted to nmagnesi um
stearate, zinc stécdeatenoldhid sustainddkeelctise pystemeafetbei ioedntidosage f orm
according to the present invention 10 such as tablet, apart from active
drug and hydr bphegsneops system sompdsest ohgelive sinedirc ansmaunbivishindje contain 1. 0
to 15 % by weight of a binder, preferably 3.0 to 10 % by weight ; and up to
2.0 % by wei grangefof 60 taiS0fe bymwelght.aiseferablysr @ to 80% b weightu@ndlone oand up to 2.0
% by weight of lubricants preferably 0.5 to 1.0 % by weight ; each in

rel ation to tmere Sxdrephakid gelymersson ene e mare sdhar type oh thydiephehic

phar maceut i cal co.ngosi tion, such as tablets are produced by dry m xing of
active subst améteriglsd Iroph @weant \ylthlmjﬁhaw@ngalgfiabpatr{)ﬁ tud dyoreialtd gr anul ati ng
this mxture with hydrophobic p_olg/mers and or other hydrophobic materials
by hot nelt gPEfiskly 2Qte 3056 Anweigbt haspegn thevraighd af thepetiyestk@ancgr anul at or  at
a tenperature 40 to 120 C, preferab[x 60 20 to 80 C. This is foll owed by
gradual | y cool i ng HYERjPhIsRokmersbichtmay e angieved dapteananditiig t h cont i nuos
m xi ng. The resulting mass is further granul ated with aqueous or organic
sol ution of tsHStNeRIEIeape FYSIRM Y the PirseNtigventian beivdertyt At lintited il o 30 Nm to
2.0 mm granul es, _({)r e(;‘er abl?/ 100 Nmto, 1.0 mm by -5 8 DEC 2004 WD 02/28181
PCT/ | B0OO/ 0140%CafiG 391t gy mgnaostggrates glyseryLRstensteaglyresy mancelegtener

d granules. In

h tical i 1 t e admixed with the si
Phe. protbnt | FVEHY IPaI KIS SIS EGNE PUaF Wby esfo) SRURIEE0) Bbi or s ar e
| duced_by dry nixing of acti bst 3 tionally further 5
auci 1 Pary substaneat el BeftbaftesBrREsL Eee . "Bt RaveHyBMbphobi «

powder, polyvinyl chloride, shellac, rosin, and the like. Where the mixtures of

(N

the hydrophobic polymer will be employed in weight ratio to other
hydrophobic material within the range of about 1: 0.01 to 1: 5, preferably |
15 about 1:0.3
The pharmaceutical compositions according to the present invention
can be used to produce compressed tablets of any shape, preferably oval
shape and can be additionally provided with film coat of commonly used
hydrophilic coating polymers. The film envelop used cane a taste neutralizing
20 film forming agent to which dies can optionally be added can be used for
elegance. The proportion by weight of the film envelop relative to the final
tablet is in the usual range of 0.5 to 4.0% by weight preferably 1.0 to 1.5% by
weight. Film formers such as hydroxypropyl methylicellulose, hydroxypropyl

cellulose, starch, celiulose derivatives and the like.

-4




materials and binder in extruder. This mxture is extruded at a tenperature
40 to 120 C, preferably 60 to 90 Cin a sinple extruder used for i_gj[ﬁgth[ﬂn
nol di ng of plastics, followed by extrusion of the nmelted honbgeneou d '
wi th gradual cooling to roomtenperature and converting into 30 to 2.0 Nm
10 to 2.0 mmgranules, preferably 100 pmto 1.0 mmby mlling and sizing.
Subsequent lywgogpRisgPri ate ot her pharmaceutical auxiliarycpiagsagces are
adm xed with the sized granules. The conposition produced in this manner is
subsequent|ly processed in the usual manner to produce pharnaceutical dosage
fornms, such as e.dhelrBor@iithis eqrarasitionagcardipode shepresemt| invegtiof ey essed sl ugs
into capsule. The tablets can be coated with a filmusing the standard
coating procedlsebe yped iesrpdips compresged slugs and fillsddnto capaulesg pan or fl uid
coating process. The sustained release tablets according the present
i nvention rel ease Adlliptysubstansegmbichinsyibgempipygd s monglithisgusiaifneter which i s
suppose to provide 20 an effect over a tine period up to 24 hours,
preferably ovedeasg fystans indhe dresent inveniian é[tcﬁﬁ'ﬁs bindebflike PRYMIRY i n
sust ai ned rel ease fornul ati ons as per the invention shows the foll ow ng
i n-vit roddr ugPYElidenss geleting qusr iasasias Kinseh EF e Gtvdepxyprogyseqiivesel uid pH 1. 2
for first hour and then in phosphate buffer pH 6.8 USP. -6 - 8 DEC 2004
Ti me( Hr s) % RefByMedNY celluigss godiumeeig )\Whepps the giflantsinglude, butngtggs - 90791
- 95896 -100 Exanple 1 Z25 gm of stearic acid was nelted at 70" C
enper at ur c. TR RrRIRiRIisPRed e Bl RO I HPRaNSIcHeC | n a

anul at or andaﬁranul at ed above nelted stearic

j acket ed rapi ., xer gr with
acid at 70'C g‘éﬁﬁé%’ﬁ#*@%%@é‘f’mﬁ%ﬁ? IOHCRREE: GPgmﬂq‘é\‘Fe mass was mi xed
continuously w th_gradual C0ﬁ| ilag to .room tgﬁper%ur e. 60 \%n}.of shel l ac and
25 gm of pol yvi nyl SABIMaGRSHes! dease fPBXateoEliiy 17 he BEsgmmEMa o r opyl
at cohol ., This _sol ut] was adual. | y added .t 9 above tformn stearic acid
gr anul at® ands‘fﬁ?’x%sd{agrelt'la 5%%?{“ r?ﬁévsey $rag Al .hy%'?é)l%f’%'gtﬂ%ﬁ/ﬂ%s 85‘38[1 mass was
dried at 45 C for Z hours and then siz gh. 2.4 screen to break the
2001 oner at o5, REREE el Rame! rdsth s Py iR BRI 40 gm o
colloidal silj gxidesa . m b .ar.d conpressed
colrordal SL bEME 1S %0 30y Rudo TR SR BR bo'BY et 8t Gt
preferably 0.5 to 1.0 5§ by weight; and upto 2.0 % by weight of lubricants '
preferably 0.5 to 1.0 % by weight ; each in relation to the tablet weight.
15 In the present invention the pharmaceutical composition, such as
tablets are produced by dry mixing of active substance and optionally further
auxiliary substance and granulating this mixture with hydrophobic polymers
and or other hydrophobic materials by hot melt granulation technique using
jacketed rapid mixer granulator at a temperature 40 to 120 °C, preferably 60
20 to 80 °C. This is followed by gradually cooling the granulate mass to the room
temperature with continuos mixing. The resulting mass is further granulated

with aqueous or organic solution of the binder followed by drying and

converting it into 30 uym to 2.0 mm granules, preferably 100 pm to 1.0 mm by




tabl ets of each containing 1000 ng of metform n hydrochl oride. -7~ Anmended
Sheet 8 DEC 200 WO 02/28181 PCT/1B00/ 01404 The in-vitro rel eas%&ﬂom:r !
metform n hydrochloride formthese tablet was 5 10 as follows. Ti Esw
Rel easel140255365475582689795 /o__ .- 8 199.5 % -1 Exanple 2 1 S 225 gm of
stearic acid , 1000 gm netform n hydrochl oride, 60 gmof shellac and 25 gm
of pol yvi nwyobyssed:! i done were m xed in the extruder at pdPfpodhidos€Xtruded and
then gradually cooled to roomtenperature. The resulting aggl onerates were
sized through 2.4 mmscreen . These sized granul es (1310 gm were bl ended
wi th 4.0 gm omiling andisiging. SubsesyretorrPXORIEteatierphamagerticad buxiiaghesi um
stearate and conpressed into capsul e shape oval tablets of each containing
1000 ng of ne%l#ttr;%ﬂcﬁs ﬁ@%’?ﬁ%'ﬁﬁé?sggdwwmeﬁ—vitro rel ease of netformin

hydrochl oride formthese tablet was as follows Tinme H s% Rel easel42257 _g_
8 DEC 2004 5 WO 03Jn #we gresent invention the pharmaceutical composition, such as

tablets are also produced by dry mixing of active substance, optionally further
5 auxiliary substances, hydrophobic polymers and or another hydrophobic
materials and binder in extruder. This mixture is extruded at a temperature
40 to 120 °C , preferably 60 to 90 °C in a simple extruder used for injection
molding of plastics, followed by extrusion of the melted homogeneous mass
with gradual cooling to room temperature and converting into 30 to 2.0 um
10 to 2.0 mm granules, preferably 100 um to 1.0 mm by milling and sizing.
Subsequently appropriate other pharmaceutical auxiliary substances are
admixed with the sized granules.
The composition produced in this manner is subsequently processed
in the usual manner to produce pharmaceutical dosage forms, such as e.g.
15 Comipressed into tablets or filling of pressed slugs into capsule. The tablets
can be coated with a film using the standard coating processes and methods
such as conventional coating pan or fluid coating process.
The sustained release tablets according the present invention release
metformin hydrochloride in a controlled manner which is suppose to provide
20 an effect over a time period upto 24 hours, preferably over 18 hours as per
the calculations.
'Useful metformin sustained release formulations as per the invention
shows. the following in-vitro drug release characteristics when tested in

gastric fluid pH 1.2 for first hour and then in phosphate buffer pH 6.8 USP.
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4775846907968100 PCT/1B00/ 01404 Exanple 3 250 gm of glyceryl nono stearate
was nelted at 70C tenperature. 1000 gm netform n hydrochl ori de mas_gggbgg
to 70C in a jacketed rapid m xer 10 granul ator and granulated with 04
melted stearic acid at 80C tenperature. After granul ation the granul ate
mass was m xed continuously with gradual cooling to roomtenperature. 60 gm
of shellac and 25 gm of pol yvinyl pyrollidone were dissolved in 150 15 gm
of isopropyl alcohol. This solution was gradually added to above netformn
stearic acid granulate and m xed till dough mass fornmed. The resulting
dough nas§ "i;TTEQT‘EnggTﬁr 2 hours and then sized through 2.4 mm
screen %ﬁgggg he aggfonera es. These sized granules (1335 gnm) were

bl ended WILHFH‘U mf—ceatretfal silicone dioxide and 8.0 gm of 20
magnesi ym stear atje a "é@ﬁ% epsed into capsul e shape oval tablets of each
cont ai nihg—1000 of_netfarn)n hydrochloride. The in-vitro rel ease of

met f or nj n hjﬁrocrloﬁﬂde5586n1these tablet was 25 as follows. -9 8 DEC
2004 10| WD 02/ 28181 Tinme Hrs% Rel easel392523fit472580688794898 Exanple 4
PCT/ 1 BOP/ 01404 | 15 &»-06864yel hyl ene powder, 1000 grn netformn

hydroch{ ori de and 15 25 gm of pol yvi nyl pyrollidone were m xed in the _
extrudef at 4/ 0C gna-gx 7oL FHaEd nd then gradually cooled to roomtenperature.
The resplting aggl onerates wefe sized through 2.4 nm screen . These sized

gr anul es—(—?ee-fﬂﬁ)—m—@)—eﬁded with 4.0 gmof colloidal silicone dioxide
and 8.0} gm ma(jf ne§ UnPetRarfat e and conpressed into capsul e shape oval

6 85-90%

7 91 -95%

8 96 - 100 %
Example 1:

225 gm of stearic acid was melted at 70°C temperature. 1000 gin metformin
hydrochloride was heated to 70°C in a jacketed rapid _mixer granulator and
granulated with above melted stearic acid at 70°C temperature. After granulation the

granulate mass was mixed continuously with gradual cooling fo room temperature.

60 gm of shellac and 25 gm of polyvinyl pyrollidone were dissolved in 150 gm of
isdpropyl alcohol. This solution was gradually addg;d to above mefformin stearic acid
granulate and mixed till dough mass formed. The resulting dough mass was driéd at
45'C for 2 hours and then sized through 2.4 mm screen to break the agglomerates.
These sized granules (1310 gm) were blended with 4.0 gm of colloidal silicone
dioxide and 8.0 gm of magnesium stearate ard compressed into capsule shape oval

tablets of each containing 1000 mg of metformin hydrochloride.

-7~
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20 tablets of each containing 1000 rng of netform n hydrochloride. The
in-vitro release of nmetformn hydrochloride formthese tablet was

follows. 25 Time ~ Hrs% Rel easel148254.2 - 10 - g DEC 2004 WO 02/%@%[\12@"
10 364473.4582690. 3796899. 7 Exanpl e 5 PCT/1B00/ 01404 160 gm of pol yvi nyl
chloride powder , 1000 gm netform n hydrochl oride and 25 gm of pol yvi nyl
pyrol | i doneywes/g1g7 Xed in the extruder at 70C and extr gghoddst hen
gradual ly cooled to roomtenperature. The resulting 15 aggl onerates were
si zed through 2.4 nmscreen . These sized granules (1185 gn) were bl ended
with 4.0 gm of colThsiigritroseleassnfanetioonin hudraehiorledorghingse 1ARlphwas um st ear at e
and conpressed i nto capsul e shape oval tablets of each containing 1000 ny
of nmetform n Ry&NEwWHl oride. The in-vitro rel ease of netform n hydrochl oride
formthese tablet was 20 as follows. 25 30 Tine Hrs% Rel easel42253. 1362,

5472580685794898.8 -11 - g DEC 2004
Time (Hrs) % Release
5 1 40 %
2 55 %
3 65 %
4 75 %
5 82 %
10 6 89 %
7 95 %
8 99.5 %
Example 2 :
15 225 gm of stearic acid , 1000 gm metformin hydrochloride, 60 gm of shellac

and 25 gm of polyvinyl pyrollidone were mixed in the extruder at 70°C and
extruded and then gradually cooled to room temperature. The resulting
agglomerates were sized through 2.4 mm screen ..These sized graﬁules
(1310 gm) were blended with 4.0 gm of colloidal silicone dioxide and 8.0 gm
20 of magnesium stearate and compressed into capsule shape oval tablets of

each containing 1000 mg of metformin hydrochloride.

The in-vitro release of metformin hydrochloride form these tablet was as

follows
25
Time (Hrs) % Release
1 42 %
2 57 %
3 68 %




WO 021 28181 PCT/ 1 B00/ 01404 Exanple 6 230 gm of hydrogenated castor oil was
nelted at 70C tenperature. 1000 gm netform n hydrochl ori de was heate %B K(BC
in a jacketed rapid mxer granulator and granul ated with above nel{ (9 00
stearic acid at 70C S tenperature. After granulation the granul ate nass was
m xed conti nuously with gradual cooling to roomtenperature. 60 gm of
shel | ac andyg9/4m;:0f pol yvinyl pyrollidone was di ssol vegrigdodiagy 9m of
i sopropyl al cohol. This solution was gradually added to above netformn 10
stearic acid granulate and mxed till dough mass formed. The resulting
dough masd was 4ried|at ABCA or hours and then sized through 2.4 mm
screen to |[brealkdthe aggl o¥e¥ates | These sized granul es (1315 gm were
bl ended wilth 4 & gm ¢f coPd % dal |silicone dioxide and 8.0 gm of magnesi um
stearate gnd cohpressed i¥ % capqul e shape oval tablets of each containing
1000 ng 318 ~ of8 met f or mi dOAYAr ochl oride. The in-vitro rel ease of metfornn
hydrochl oride formthese tablet was 20 25 as follows. Tinme H s%
Rel easel141253366474. 9583691796. 298100 -12= 8 DEC 2004 WO 02/ 28181
Ref erences PE¥anB#€B801404 1. Moeckel, J., Gabei, R, Wog, H, [1997] ,
U S. Patent 5,955,106. 5 2. Timmns, P., Was, K, [1999] , Wrld Patent WO
991 47128. 3. 299am ofiglycerylrogw) stearateywas melfed BhT @ Criemnperatire. BOOOguti cal
Information and Data (IBID), 1 (1) , 9-20. 4. Kenneth, C, Ralph, A D.,
(1998) , Di abeettsmRebydsoghlorige (vegs heated 14 F0°C5n aNankstedCraghmrdr, Jai ne
Chafing, Mchael O Conner, Chui Y. Liu, (1196), 10 J. din. Pharmacol., 36
, 1012 101021 .granulatery gind amenplatsd with e pleguee meltgd t stearic sacid 20080°C Medi cal
econoni ¢ conpany-

temperature. After granulation the granulate mass was mixed continuously

with gradual cooling to room temperature.

60 gm of shellac and 25 gm of polyvinyl pyrollidone were dissolved in 150
15 gm of isopropyl alcohol. This solution was gradually added to above
metformin stearic acid granulate and mixed till dough mass formed. The
resulting dough mass was dried at 45°C for 2 hours and then sized through
2.4 mm screen to break the agglomerates. These sized granules (1335 gm)
were blended with 4.0 gm of colloidal silicone dioxide and 8.0 gm of
20 magn‘esium stearate and compressed into capsule shape oval tablets of each

containing 1000 mg of metformin hydrochloride.

The in-vitro release of metformin hydrochloride form these tablet was
as follows.

25
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hdmRel

rel ease by

the & ghth

hourb2 %

sust ai nedl

-

el eas® dos

=foﬁh%;fm

Conpositio

h of daim

) _whi@r®ein 4

is netfor

rid80%. TH

claim 1)

n hydrochl
erei ® the |

wvdr 88Hebi ¢
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Hy & ogenat ed 98i% s,

and nat ur al

pol ymer and or
nonost ear at e,
nonool eat e,

cetost earyl
pol yvi nyl

resins.

hydr ophobi ¢ materi al
gl yceryf behenate,

m crocrystal line wax,

aFsample 4 hydrogenat ed castor oil, tristearin, shellac
chl ori de powder,

pol yet

ng a pH of fi.8, the invitro drug rel ease

econd, third, fourth, fifth, sixth,

8 - 4% release by the first hour, 50-5fi %
% release by the third hour, 70-75 %

85% rel ease by the sixth hour, 85 - 90 %

95 rel ease by the eighth hour and 96-100 %
nposition of claim1, wherein the
m n hydrochloride is at |east 1000 ng. 3.

it feast 74 % by wei ght of the conposition

e pharmaceutical formulation as defined in
pol ymer and or hydrophobic material is

g of Fatty acids) Fatty al cohols, Fatty
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5. Conposition of c(airt~ 4, wherein the hydrophobic

conprises steatic acid) glyceryl
pam tostearate, glyc;eryi
cetyt al cohol,

gl yceryl

steary) al cohol,
rosin)
6.

hyl ene powder, and the |iKke.

Conposi ti on ol 7&gmiafpolyethydertregrovedempt 060 gy mebfoumithydrodiilesidy amei ght bi nder,
up to 0.5 to 7 .5% by weight glida~t and up to 0.5 to 1:0% by wei ght of

t he | ubi4 cant 25 4m

conposition is

abl et.” -14a -
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extruded and then gradually cooled to room temperature. The resulting

agglomerates were sized through 2.4 mm screen . These sized granules

(1200 gm) were blended with 4.0 gm of colloidal silicone dioxide and

8.0 gm of magnesium stearate and compressed into capsule shape oval

tablets of each containing 1000 mg of metformin hydrochloride.

The in-vitro release of metformin hydrochloride form these tablet was

20
as follows.
25 Time (Hrs) % Release
1 48 %
2 54.2 %
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-8 DEC Z004 WO 02/ 28181 PCT/1B00/ 01404 8. Process of producing a sustained
rel ease metformn hydrochl oride conposition of claim1 which can be DEC
conpresses conprising i) Ganulating nmetformn hydrochl ori de and -8 1004
hydr ophobi ¢ pol yner and or other hydrophobic material by hot nelt

granul ation or by 5 extrusion. ii) And drying the granul ated product. 9.
Process of wHasdg, wherein the aqueous or organic sol yeplgohiegsh i n the
granul ation step contains a binder. 10. Process of claim@8, | ncI udi ng t he
further step of conpressing the dried 10 granul ated product into tablets.

11. Proces$ of cdaim 10, i 6¢Pading the further step of coating the tablet
with a filmenvetope flor t73%% nedtralization. 12. Process of claim 10,
wherein the_conpact ed |prodf2® furtlher includes up to 1.5% by wei ght of
lubricant, [up td81 %hy wdidght of |glidant, and up 15 to 4.5%y wei ght of

bi nder. i3] The pharnmaceut Bgdd conposition according to claim 1 which

rel eases netformn hydrocl¥8dr¥%de ijn a controll ed and reproduci bl e manner
right fromstart and in the duration of m ninum8 hours. 14. The
pharmaceutical conposition of claiml, used as oral 20 antihtperglycemc
agent in the managenent of noninsulin dependent diabetes nellitus (N DDV .

* k% 15 VA9 A% A(9. A L ALA

r.A% Ar. Ay. A A . A AN_. A@A ar. A% *t Sql 2D$+69BQv

~yt ni d_ZU] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ¢
a] ca] cajiea] ca] caU] caU] cal] ca] caUl ca] ca! Y

-9H) o>t 3| L2{vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] caU] cal] c &xemjpten ca] ca] ca] ca] ca] ca] ca]ca]ca! 2 ' 4\ 0~l ZzU$nB F

{vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] d&p gm]ofa@lwdl})ctamcrziaqecm:]vmk F1600!ghh thetfdriin hydrochloride and

#P##H) SWBROBRKEEEO' k' "' L(M(((9) @M {vqgl gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] caﬁcgﬂl oapolyyiod] pmothdt]mm]lvead_llrm@}ﬂcalﬂ]!e:a}duajeca} gaj@ahdalcajcalM))
*p**+++P, . -2-E-O[-j-------- .../ F/ ~xsmhc”Yl gb] X] c]] ca] ca] ca] cal] ca]c
a] c”*a] cal] ca)] exi)dsd] awl thap csﬁé}dml.ﬂ @aupda@ cadro dewpéretire alheatesaltiog] ca] ca) cal ca
]ca] ca] ca

F/ 1 / 00] 62010 pegoneRiE0eTe-ciged thropgh 23% e saa¢nw thesevsizgs] ofeolieea] ca] ca] ca] ¢
a] ca] ca] ca] cagcas]sca] ca] cal] caU] ca] ca] c”a] caUl ca] ca] c&a] ca] caU] ca] calU] ca] ca]
ca]calcalcalc gm) were blended with 4.0 gm of colloidal silicone dioxide and 8.0 gm

4444444455 5i 555<666707[ 7°7c7e7h7k7r 77777777zupke’ [ VI gb] X] ] ca] ca] caU] ca] ca]
ca] cal] ca] caUPtEReRas|uateapien aﬂ%’&]r%%‘;jeéél}te&]’E%‘]Q:ﬁ]@&@}’%‘éﬂ}'@tﬁ]oéaq cal] call ca
U] ca] calc&a]ca 7777788~8 @ g

. E<<<>0p| wr FRATNA ']‘9@? (;BC’B?@ ']"@5?’85’]‘ E\éf]re '?f%i’]eca] ca] caU] ca] ca] ca] cal] ca] ¢
Oa/gkgﬁlaﬂ gilgilgil ca&c%ca@nc e?f])rmm y rgl:rﬁoAde%rm t%esetabletwas

A( A5A< 7 EPE | sni d_ZU] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cgq cay Eﬁﬁ T’Ea] cal] c”a] caU] ca] caU] ca] ca] ca] ca] ca! EE1F6FKFXFs FFGHHHHI |
[110l-J: JIJMWD7EPEE~ysni d_ZU] ca] ca] ca] ca] ca] cal] ca] ca] ca]ca]c]ca]ca]ca]calc
a] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca(hl*

133%&-&(9& géé‘j"/é(ﬁré?- HPYRLEL 10% & ()-L3110% & () -
0 - ) —7t5a
Y10% & (91 hi ' 1:/ e ()-910% & ()- 10% & ()-L10% & () - Sql dE*
Y10% & %59*210% §O-YORGIR 0 —Of £10% & ()-95$10% & ()-"MLO% & ()- G
10% & (7> dE*AYllo%&(uyz\g/c&( -3310% & ()-2Y10% & () - &0: 10% & () - &
.10% & () - Br-20f-8-(3- $0&dBoubd Y10% & L910% & ()-S 10% & () -
10%&'()-y&ﬁ%9%§&'(} 1032D—10 Y7ML0% & () - v
(4
7 94 %
30 8 98.8 %
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Y dEbC
Y10% & 310% & ()- GLO% & () - S10% & ()- 10% & ()-"10% & ()-"10% & ()-%tdﬁ(
10\ 10\ 71 10% & ()-9010% & ()-. GLO% & ()-9S&10% & () - $310% & () - L10dh kb 410
-9H) xY:/ 10\s 10%4& ()-s, 10%4& ()-9ml0%& ()-f 10%4& () -

10948 () - &mL0%H& ()- 10\)o>tdE:/ 10\ss

10948 () - | kO WiR1s1) - Z10%H& () - S10%4&' () - 10%H&' () - S10%H@ctipodbdes / 10\ S&LS$
10948 ()-"1"10%4& ()-'y 10%4& ()-s10%H& ()-° 10%4& ()-& 10%& ()-L2 dE:/
10\ sL/ 109%4& () - - F10%4&" () -, 10%4&' () - *10%H&' () - 3(Z10%4& () - @910%& () -
$UR' 4~\ = 10\ 9FxRAq§:1 c109& ()-f!10998& ()-f&210% & ()- 10H 10H
10H7Y10%4&' () -\ O~dE~\ = .

10\ 910% &' () - $309m&f hydragenated cagtonailysasgngited p {96 senpperatuoes @Qgm | ZzaB~\ =
10\/ 10% & ()--Z10% & ()-! &% 10% : &'a{%- 9$10% & () - &10% & ()-410% & () - UbC
10\ Y10% & () - fmetiounig, hyyltochigogle was. keatgadda £07G in agacketed rapid mixer

10: F7ml0% & () - USnEbC , o ‘

10\ L10% & () - Siansdaler pod 1grepudated - withogheve ) mettebasteqric- gcid1eva78°¢) -S F w dELC

10\ &&
temperature. After granulation the granulate mass was mixed continuously

with gradual cooling to room temperature.

60 gm of shellac and 25 gm of polyvinyl pyrollidone was dissolved in 150 gm
of isopropyl alcohol. This solution was gradually added to above metformin
10 stearic acid granulate and mixed till dough mass formed. The resulting dough
mass was dried at 45°C for 2 hours and then sized through 2.4 mm screen
to break the agglomerates. These sized granules (1315 gm) were blended
with 4.0 gm of colloidal silicone dioxide and 8.0 gm of magnesium stearate
and compressed into capsule shape oval tablets of each containing 1000 mg
15 - of metformin hydrochloride. -
The in-vitro release of metformin hydrochloride form these tablet was

as follows.

Time (Hrs) % Release
41 %
53 %
66 %

74.9 %
83 %

91 %

96.2%
100 %

20

25
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10% & ()-& 10% & ()-LI10% & () -y

10% & ()-Y10% & ()-9' 10% & ()-wi i "[""""""dYNC 10\ 10\ 10\

10\1 7210% & ()- 9310% & ()- &110% & ()-9/ 10% & () --410% & ()-"""" #rhHril
10\ F10% & ()-9 '10% & ()-910% & ()-f 10% & () -

10% & () - &Ti0% & () - ##) SWHRRJEYNC 10\ &L: 10% & ()-& 10% & () -y

10% & () - &8st~ L10% & () - &10% & () - &K&&E&O' K' " dEYNCpdHiBoo/01404

)1 10% & ()-& 10% & () - &810% & ()-$310% & ()-&3"10% & () - @

F10% & ()-'' L(*(((9) dEYNC 10\

y510% & ()-310% & ()- 1F10% & ()-/10% & ()--F10% & ()-&+10% & ()-9)=)>)?) @M
YW a)b)bd 10\ fn00l0%&' ()-0010%& ()-' mlO%&' ()- 10: 10:

10: F7milo% & (Refgranegsy) p) x)y) {) u] CJ

10\ 0010%G& () - f N0010%S&' () - 0010%G& () - f N0010YGE () - 00109%C& ()-{)))))))) x ?J
10\ 0010%S& () - 0010%E&' () - f N00L10%EE () - 00109%G& () - fn00109G& ()-)))))))) I FJ
10\ f N0010%3&’ () - 0010%& () - f N00L0%UEE' () - 00109%G& ()-fn))))))*b*tS2J" 1

f#" 109R&' () - Z 1LIMaepk@ed.(Fakel, R., Woog, H., [1997], U.S. Patent 5,955,106.
F- 1090&' g) -0010%3&' () -fn&0010%=& () -) 0010%3&' () -b**+++P, , |[:2] 1
34#109&&3 () - F 2241008 B) Vzas,;lsl,omgg](,) Warld Patend/d/e0 Op/47 128.1098&' () -
%#10%&& ()-F,,.-2-B-CD-E-O|obU4 1 '|10%8%& ()-10&10&10& =109%&& () - 9f;
1098& () - y81@udieel M3 (1880)odpenal\af dte[national Bigniedingh Information @ogog: () -
109B%' ()- s 1098Y%& ?- Z1098%& ()- f 1098%& ()- 109B%& ()--------- kS74
Data (IBID), 1 (1), 9 - 20.
4. Kenneth, C., Ralph, A. D., (1998), Diabetes Reviews, 6 (2), 89 — 131.
- 8. Nancy C. Sambol, Jaine Chaing, Michael O’Conner, Chui Y. Liu, (1196),
10 J. Clin. Pharmacol., 36, 1012 ~1021.
6. Physician Desk reference, Edition 58, (2000), Medical economic company

Inc. NJ 07645-1742, Glucophase® , page 831-835.
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1

QLOYBYR () - &HQOQLOYBIR' () - QLOYBYR () - HQQLOYBIR' () - QLOYBIR () ------ - - - liﬂ 1
QLOYBYR () - QLOYBYR () - HQQLOYBYR' () - QLOYBYR () - HQQLOYBIR' () ------ - - ?&J@% 4

HQQLOYBY&' () - QLOYBYE' () - HQQLOYBYE. () - QLOYBYE ()-HQ -. . . ... pX=4 1

QLOYBY%& () - HQQLOYBY&: () - QLOYBY& () - HQQLOYBY&: () - QLOYBYE: () - FIT|[:=4

1 SHI109BY& ()- s!10989& ()- ~10989%& ()-  10989%& () - 10%13%& ()

S1098%& ()-//00]0e0OnO| [;=4 1  010%8%&' ()- " 9- 10%8%&' ()-  F+10%8%& () -

| 10%58&. (,ﬁ,,§ DS 109B9R ()- 910989 () - nOx0y0{ 0~0000sW4 1

01099 109698 () - 010969 () - 0109%8%& () - 010%B%& () - 0000000000} \ OB5S
10$94.0$9%4.0$%

7Y109%69%8 () - 01096% () - 010%%& () - 010%6%&' () - 00000000} | E) c1098& () - #1c10%/&

083038%8%6(16%@%@/& M@W& %’tpﬂ‘i@% (50"%'156%/«9 fgrmudationydhaty - #0000

0000yX7c10% y1098&' () -

1099& () - c 1omdalgs %m@m sybstancesand ) axbydiephobigq material othe yadvesr: () -
y1098&' ()- yl09%& ()- y3109& ()- y1098&' ()- y1lO0%& ()- q223#4R444|[: 7c10%
yy21098&' () sul;rstaﬂd:é %ﬂag metfyﬁmn%ﬂﬂmégmor}c)ef} Iﬂémm.ﬂatiqn‘ bdiggadRinfigured to
 109%& () - 444444444vU4c10 ys 1099& ()- y1l098&' ()- & 10% % & ()- 10%409%40%
y 7m0 () eleBitOWﬁtré)dm Afeletelvk SRAREEErstO86E the- ARl Mdiochibride
10984 ()-01" 1098& () - W& ()-0444444445\W4c10 10984 ()-0 1098& ()-0°

1099& ()-0 nfsin fhc ﬂlﬂ%@v -8 PRS2 & RStChour K ieh)in %h%@g‘g(/@e() 0
1098&' ()-0 1098&' ()-0 555555 px_4c10 10989&' ()-0 109%9& () 0 10%& ()-0
1099& () -0 LOMENaMngoR pH 2P 58| the Ao dfud F¥UEsé)charddRiEsAfter the
first, second, third, fourth, fifth, sixth, seventh and eighth hours being 38 - 45
% release by the first hour, 50-56 % release by the second hour, 62-68 %
release by the third hour, 70-756 % release by the fourth hour, 80 - 85%
release by the sixth hour, 85 - 90 % release by the seventh hour, 91 -95 %

release by the eighth hour and 96-100 % release by the eighth hour.

2. Composition of claim 1, wherein the sustained release dose for metformin

hydrochloride is at least 1000 mg.

3. Composition o_f'ciaim 1, wherein at least 74 % by weight of the composition is

metformin hydrochloride.

4. The pharmaceutical formulation as defined in claim 1, wherein the
hydrophobic polymer and or hydrophobic material is selected from the group

consisting of Fatty acids, Fatty alcohols, Fatty acid esters, Hydrogenated oils,
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3410004 ()- 1094 ()- f 10984 ()- L10%& ()-<666707[ 77| [: =4c10

2109%&' ()- & 1098&' ()- ,,Y10%&' ()- '1098& ()- 9%A0%& ()- 9, #1098&' ﬂ] -

ATi 7STt 7Tv7y727| 7kS74c10 h1” 1099& ()-'& ] Ohl” 1098& ()-' hlr 10W&'8(BEB'234

h1r 1098& ()-' h1™ 1098& ()-'|777777777~qdCcl0 h1” 10 ' Y1098& ()- 1094.0940%

71098& ()-h1™ 1098& ()-'i] hl™ 1098@& ()-' 77777777}] E)A 10%& ()-d@ A

10988 ()-A 1098& ()- 1099& ()- s ~109& ()- 10%& ()-77777777sSWA 10%A

10984 () - A 1%?2'45,-1@@%,1@%; ()-A 109%& ()-d@A 109& ()-77777777XX@\
A

10%6@ A 1099&

5.  Composition of claim 4, wherein the hydrophobic polymer and or hydrophobic
material comprises stearic acid, glyceryl monostearate, glyceryl behenate,
glyceryl pamitostearate, glyceryl monooleate, microcrystalline wax, stearyl
alcohol, cetyl alcohol, cetostearyl alcohol, hydrogenated castor oil, tristearin,

shellac, rosin, polyvinyl chloride powder, polyethylene powder, and the like.

- B. Composition of claim 1, further coinprising about 3 to 10% by weight binder,
up to 0.5 to 1.5% by weight glidant and up to 0.5 to 1.0% by weight of the

jubricant.

7. Composition of claim 1, wherein pharmaceutical composition is tablet.
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1099& ()-d@A 109%8& ()-A 10%& ()-d@ 777788~88a@0A 10% ~ 10%KY& () -
“109KY& () - SO ()- f 109 ()- " 109K ()- A 1090& ()-89X999: ) [;)EE 6%2\
10% Y( GLOYKYR' ()- f&Z10UWKYR ()- L$10%UOR ()- ~"109KU%& ()- ° 10%<%&ﬂ( I
FLOO& ()-3):,:/:8: B C E H ~fJ*, 100K%& ()-", 10%Y%& ()-", 10%Y%& ()-", 10%Y%&
"()-" YA109K9&' () -
S/ 109KY&' ()W5|05,28|1<81P Q S:Y: Z: XxX@ 10%K% 109K () - ", 10%KYE oy hasl OUKYE () -
100K () - :b:e:f:h: pX<, 10% 1O () - 10%(%& ) - 10K () - 1, 10%
K& () - 0%<%& O-"hk:il:n g r:t:y:sW,, 10%KY& ()-", 10K ()-", LOWKY& () -
* 10UKYR () - " 8LO9MsBes( of prodacing @ sustaidéd ,rel@uéé)%ﬁ'nﬁih-r@d;échm&(&' ()-
10KY4.0KYA0K% 37109KY& () -, 109 ()-"::C;;;; E<|[:dC, ~109B%&' () -
T109BY& () - s10%¥iokition bﬂ@é(&%&'/v(\ibh carl D&B8Mpresses comprising :
g10% 8% & () - SE<<<>%k>n>|[:dC, ,109BY& ()- &GLOYBY& ()- $ 109BYU& () -
LI 1098%&' () - y 21LPYBY&rénuating metformin hydrochloride and hydrophobic polymerand
S 109BYR' () - n>q>)} >>>>>>~f J* +E1098Y&' () - &+E109BY& () - &D+EL0YBYR' () - &+E10YBYR
()-& L' 1098% () - or other hydrophobic material by hot melt granulation or by
1109BYR' () - >>>>>>>>X X@E10YBYD+EL0YBYR. () - &+E1098%& () - &D1+E1098%&' () - &+E10
YBYR () - &D>>>>>>>>p Xexthib@ytr E10YBYR' () - &D+E109BYR' () - &+E1098Y&' () - &LD+E10%8%
& () - &+E1098%&’ () - &>>>>>>>sW+E+E1098%&' () - &+E109BY&' () - &D+E109BY&' () - &+E1
09BY&' () - &D+E109BYR' Ahd Eryingthe grandi@iddprod@da¥&' () - &Z10%g%&' () - 10%4.0%0%
F71098&" () - +E109BY%& () - &D>>?F????| [: dC+E  10%g%& ()- " 10%g%&' () -
s10%%&' () - sBOYgYRiotess & cllvwy@heiein the HOUBAIS Jr-oPG@icGaReAV®SEY ih: - C10q%
3710%%&' ()- s310%%& ()- "~ 10%%&' ()- " 10%%& ()- ~ 10%Q%&' () -
S 1099 () - &A' A( ASthe AraTOldbonGlameentaij® AovdeR’ ()- S 109D&& () - S"109D&& () -
@31099& ()- ' mMOYD&& ()- 10q%d0q¥%DD7EPEEELF| [ : AC10q% f 6S 109D&&' ()- fl4S
10988 () - 82#10‘3/5&&9%5)01‘ clag 8,Inclptimgske (urther stapofpemp(essing the dried
49 10% D& & ()-' 1F6FHFI FIFKFXFSFFvU410 ~"1098%& ()-  109%%& () -
&210%%&0() 10D&1waez1lewp@bmtely!et8| S109D&& () - FG\/I—IHHHH{ Z9vU410
10989 () - "nmlO%Y&' ()- " 109%%&' ()- y" 109NN (2 (%" 10989898 ()-: &
10969%& ()-1 H 1 | I?@P@MP&?IM@MMW (thef furthepater pi coatingothg.tabjet(
&Y109%& () - (10$%10$%10$% L=1098%& ()-1-J:JaJJI?K|[:vU410 Y109%& () -
Y109& ()- s109%& (Wih adimepvsloge for.taste peulgization.
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from start and in the duration of minimum 8 hours.
14. The pharmaceutical composition of claim 1, used as oral

20 antihtperglycemic agent in the management of noninsulin dependent

diabetes mellitus (NIDDM).
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