;vwe3entS\ P\ (N6T\ 6<722 June 2004 GLYBURI DE COMPCSI TI ON The present
invention relates to a physical formof the known drug substance gl yburide,
al so known as glibencl anm de, and chem cally defined as S-chloro-N

(2-T4[[[ (cycl ohexyl am no) - car bonyl ] am no] sul f onyl ] phenyl ] et hyl ] - 2- net hoxybe
nzam de (Merck Index, Tenth Edition, p. 642), as well as to dosage forns,
e.g., tablets and capsul es, incorporating said physical formof glyburide.
Specifically, the physical form of glyburide which is the saBj{Uc!le éﬁ@‘ﬂ'er of
this 10 invention is glyburide having a defined particle size distribution.
This particle size distributi onGDYBURUSECOMPESIEOsed rate of dissolution of
the gl yburide conpared to bul k gl yburide, and it provides reproducible

bi oavailability in vivo. The 1gl yburi de of the invention can al so be

i ncor por at ed i MEOPRESeRYBYIHORyelates fq physiga] formof the kepwmdrue sebstaneshy si cocheni cal
(e.g., rate of ghtbwgledilmdmbwt hoglibamdansiths andxthemithllypdefipar 4siSechlidedijzgd- 15 The

preferred rate cldiesiahiHiilabo &ng,lgﬂ j L) %'éi% ;QE arly
onset of gl ybuE\lg %&gﬁggﬁéh} .?fel Xo%@?ljkll@ﬂ?gg%ﬁ?rzﬁ{ean rapl § achi eved
pl asma drug coH¢®Ht P&tY ?Hg'ﬁ ’I?eﬁ‘fz 1 2EN Q199538 OFBh ey PISN A prior art
f ormul ati ons weapsules ineorperating sed physieal emobglybudey onset of absorption. A
very high and rapidly achieved concentration can | ead to undesirable

hypogl ycem a. . i de.. j . 0 escri . in this

i nvention achi g ggg%%?g{e@g_ﬁl&i %og{qgfépy%@gg#%ﬁ%o% _J“%?‘“é‘r _sf)gtﬁ_gllsnt ai ns
exposure ofi®t hé“’ﬁiﬁlPPM‘Yﬁuadﬂ%@g@dgﬁi*ﬁgﬁﬁﬁdéd‘zb9‘SF1|‘?6‘1°&'F dispadisle sizge pl asma
drug concent r atismibuticgipiraiddes b ehanded vete) of disselutidnedf ede @tyburtidd dobrphied td he

ef ficacy of thgyt gryg%ﬁ&t AR rgvride_-g}i'ﬁ:r&iu}fimérbﬁdi@ail%ilifyhﬁvi?ﬂb'-t‘fec ytuB¥EBE | On, and

fornul ati ons base this terial, have properti at are particularly

Sul fabi e for UDE TYERmEAn Hem e B At OE SIS BES it PR ARG o

physi cal for m deystcedhomibal (e.g-ivhts of drug disicdution and abserptideg preperties desifegy nul at i ons

E;mbi Ini ng i15I WrhdprofeRed rafs Uﬂtﬁssﬂﬁnﬁﬂnidﬂabib@ptioﬁﬁé’éﬂﬁ@ﬂividéffoﬁ&ﬂ?oﬁs'ﬁtGfi abetes. 30
anpl es inclu ; . [_other

gl ycosi dase | ngl?BI %g%g%%r{%% %P%vtog@gin{ée?} fé‘gga‘fﬁ%@_gﬁé‘%ﬁ%@ﬁféﬁ &mg

t hi azol i donedi BfEtragons Rikg S <hag yepld b achiqvedyvith prior gridermulationssyhgg| i ni de and

ot her "agl i ni detemptiag quevidefortatlp ohdeeofzhsdrptivhe Asierychigh atlragidly adtevad gi ven

in the current .i 3| ' S ' e

co-formul a&éonc%é{l’ﬁﬁ%ﬁ&g Q .tdﬁuiﬁl:éﬁﬁ{gtll; g'%aﬁg“ﬁ“’;é%‘?ﬁ;”%‘ﬁ“g? Ffﬁ?ﬁiﬂ@p fréélqui red. An

35 exanpl e2df LFeHesn ?ﬁ@%%’@&e B?arﬁ't‘i"éest SERERE obtbsephen. Pt alfPapet es is the

bi guani de knowmamtsinsgxpasniriofithg ipafisntididmg (ks meabwadibycthearamdndeydie pleshor i de

salts). - 1 42 cdntBfratiBRdoafdsitinl dudhe),a8d Be QI RAIGIamE e eBiaty ethe product

i ndi cated for Eo%mta.gnat ment of type Il diabetes. Its node of action is that

of an insulin secretagogue, i. e., that of an agent which stinulates the

secretion of insulin frompatient's beta cells. (See U S. Patent Nos.

3,426, 067; 23, 45K figkniridd oHlie sulbekt iavahtiGn, afikd fofbdlaonShdasdephistmaterial, hevedi scovery

of glyburide i : i b d 1 Bre?rgﬁtﬁ‘ﬂ j ailability
to that of t hebéﬁéﬁfsng%t%%gﬂ%ﬁﬁgﬁgdrqn%%ﬁ\gﬁlad or rm%gt??%gr?g%éébane_

. avai l abl e, for exanple as described in U S. Patent No. 3,979,520 and

4, 060, 634. TheSdybpadesafits: physical fdym desraibedsio thaf inmintipmednzlsd bomnsediigh sur f ace
area (e.g., 3 tRmdlktieH/ cOhbigng RUtithifhdr GrugOnel Rthe Sdatidnk Bf typd 1 QldBetes.
phar mceut il by, AGSERLAR! G GXGRLPN!Biled (LRLAI, SUMRDGREDiaval Tabi lity.
10 Anot her COfT'pO_SI_l:tI on1n’ e pri_or ar t ref’ates $0 the afse p?‘e a spray dried
| act ose f or nul @bitarsoPsigiitezonsipieditagenpion ptherahinzplidengdignesabipeanides sxchdput i on of
particl e sizesmeifbrnis funayate] kdpeglinidecihd sther “aglinkdes!’. Cppoide with thel partickee
preponder ant exgl ﬂgtgﬂﬁtioﬁ%?%ivéﬁﬁhééﬁﬁgntm%ﬁtgnrﬁi}%egbﬁ@th inlca@Q- ) 15

U S. Patent No. 5, 8 escri bes rapi dl sorRahl.e Tormyl gtions of

Ol ybur e br ep3HEH HPTTBEGY B1th o8 aF R 559 A FER a0 RIS ERYIeEn A%y col

and/ or an &P cokimplesafguch aatrigawsed Jor dietticatmentind grpe Hl diabkios is(the lguanider bi t ol )

sol ution and Olaﬁdvamln{evfoﬁﬂn@h&adiiégiw&naﬁ&%dﬁﬁhsbhmriaamsj. a). This solution
is blended with suitable powldered pharnmaceutically acceptable excipients to
provide a dry granulation material suitable 20 for conpression into
tablets. Simlarly, Ganley (J.Pharm Pharmac., 36:734-739, 1984) describes
an inproved formul ation of glyburide by including solid polyethylene glycol
in a capsule fornul ation, and Shaheen (Int.J.Pharm, 38:123-131, 1987) uses
pol yet hyl ene glycol and an al kalizing agent) tronetham ne, to provide for
rapid glyburide release firoma tablet fornulation. 25 Because of the poor
wat er solubility of glyburide, the rnte of dissolution of the drug froma
dosage formis a controlling factor in determning the rate and extent of
drug absorption. The rate of dissolution depends on particle size (or
particle surface area, which can be related to particle size). Borehert
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22 June 2004 None of these studies however show how to define properly the
limts of particle size properties required in order to provide for
appropriate bioavailability froma solid dosage form contai ning gl yburide.
It has been found that the appropriate 5 bioavailability for glyburide is
.obtai ned when the particle size reduction of the glyburide is controlled so
~as not to provide what is classically accepted as "m cronized" material,

yet is fine enough to provide for the desired rate of di ssoRdtJune. 20040’

hel pful for obtaining the approprlate bloavallablllty is the ch0|ce of

exci pi ent s useg}ﬁé%&eféaf?ﬂr{%ﬁaﬁ abTe pro 1n {ca for)&?'tpe gr';]t Eof e in the

art) woul d be ese 0 BCCUT W T
substantial | 'y Hiabdtese e megde 9&?@%@@%@ wwg linjsecrctAggRycofe-<thet of ahagsnt
absorption. Suehickxtirhilhesths sesetibslofiasulin Giokipatiedtlstber cells, Wtedd.S. Reteht hence

di ssol ve 1 api d, m%ogmmg@ﬂ@ shPLET drd &:%3'56'?@5‘@ Gubdig ga;\ %{&&Eb%r ik of . .

envi r or unent oor bUI’I

finely divi aedg'éfh‘é"ﬂér\*é"\?Aﬁﬁlybﬁ‘@scBT“B?ﬁl enS| on,
the rate of whbdginilly dtﬁelmdhmd)hh:kdedaﬁonnﬂwqmdmamﬂ wyaiddble fqilcsamphbaﬁt ion of the

s ﬁs pen tsi on, t i's d@scﬂ%ag@gw Phtk:R NoOs 9@%{@& s 960 bﬁ‘%esetﬁl&g%?%&h% ]gherase
characteris ICS are de arl Si riou on..o

gl yburide. In M& Qggh%%fé gi’h?%ﬁ?éé[%&uflh mctc'ﬁ1 PEEM ed
dosage fotmi svmsmwnwuxwen@w@wpéﬁgp ingnhagredhie BYticles
when the dqeagm&aérraomgoslmaﬁuecinommla;es&ahubieaafexpmpuﬁmlsctmy result in a

d fotmthat d
Wt the i nsol paRuSLa MEoho gyl havifla BABIRGIAGE BB iReP’ PhA €
consequently s IT'BWMYHEPQH‘:@FF ‘615‘“5 F‘}‘Bﬂﬂsl"d’é is ‘E%H@P@@F‘ia%‘rﬁxﬂ?‘eﬁ‘s@kte‘?séd

gl yburi de for mHaav0%mns theffinal composiion.)M cr onaseT”r, enpl oy such exci pi ents,
and as a result can exhibit relatively slow liberation of glyburide into

sol uti on. and are to.the current invention
usi ng 25 s;g ubI Qtﬁi‘tﬁ%ﬁ?ggg f@%@@?%@'gg’&g %&0%‘%%8 DHE i de
within 20 m nupesarpdwbaadlsﬁemnhttﬂmpm Iguil polysthyleae elyenl apdior ma!qqhql (egw w

sodi um dodecyl eﬁmommuﬁa gﬁgﬂlawghamgig mﬁ;@t)l@ﬂu@ﬂﬁ@@h@ﬁhﬂy@ﬁ alRalgghiges at 50

“rpm The appropihle DLeaya) kﬁgg%oh%%ns)sfm&dm[mglgtaﬁ%wﬁﬁagp' diy achieving

_a very high 30 od plasma A very
“hi gh concentr aPh@ﬁa‘@aﬁc é‘iﬁ%‘b‘ﬂ%@‘ctﬂ’@ aproxide adey graratiop aatasialspiale yceni a.
Addi ti onal 29, fdreompiessignrinta tabledn. GauikirlyaGadleyt /. Ribrmg | Bhbemacd 86 384673%es for the

adequat e ext ent o qeliHks AR SRrHeld Ftmutieitn Bmyb@aewmuuﬁg%mmemy%@a drug

concentration a al nst t| curve na ns béi ng bound
by any theory, 8 ]é’bbéﬂ’? © formplagiqn, F'é‘{glﬁi‘? é’g' ?%%Tf’%léﬁ%%’%i qgén He early
onset of gl ybupoid@hldtlscghpﬁpl@ﬁmﬁk@lmagpmmmthﬁgn%mgﬂd%myfmidgh maxi mum
pl asma drug corgggm{(fea}&lhggﬁommﬁbmlf&ﬁmmmmt ai ni ng exposure of the patient to
- 3 004 the drug, that permts the glybutide of this invention
to be errpl oyed as an oral preprandial secretagogue. Other drug substances
may be co-f or mBeerpEsPinkaneoy Ve Felubidityef gheburid ea%'tf’%‘?iof‘lhss&lq']@\?\f’f ¢ d@&pr opri at e
gl yburi de bi oafm@inl aadaisdge tfyrm 1klcqnmbﬂinglﬂca:rr,m deterihinigy the ratd andlegtest ufﬂmgapsul es
for multiple dr r t udi es
with netfonrin E’gh o‘ggfof i? ﬁdsqﬁ @o%%ga% uri de of
di fferent partl"@lc cgqliee‘e% c§° el"b(ﬁ’zﬂ""f"é‘te?tl'ﬁ@ rrent of a 10
correl ati oﬁObetdmtrgbtythulmmapamfﬂnd ia vivp mberstidich @ riats apd d@gspbcrwadr mance.

The properti es nfe dxtfsivOhio Borgéngl%hhalewhbi%ctiﬂe@aﬁ;bﬁ si8 inla@PialOfasCONDI nat i on
tabl ets enpl oyed ar g shown | e.below. The.desjred particle size

b
di stribution rrﬁyahﬁ“é c?ﬁ?%?ﬁéﬂarﬁ'rma}m@ édmlgbe Fé‘ i pc%stw mlling,
and was measur édngyist ef 4l é@@rqu»&m ISeat-LorlPEy Sh@’!’%ﬂwaslpssvblﬂﬁmﬁmﬁ&’rfdc a
srze mcronsa gtybafdeQo kithaf extém thatithe edducedgartiche sl f gigburide@rovidedpm When f our

iti I
hydr ochl or I'de- STABER bERS 3@#%*%59“%9%5%?@%%@%%%@%2%%% hese |ot's
of 20 gl yburi dé‘céﬁﬁar%’é’léia’ %SWWWHH%“?‘B? F‘B’Wﬁ&" B?FEI%?BFE‘H RS

par anmet er s wer @ rédocmachnmontaxidhygsi s of the gl yburi de pl asna

concentration-tinme curves: - 4 22 June 2004 armaco uoetrc paraneters, g
y urr atablet batcLCnhax (ng/m,

- 2 -



geo. nean) AUC (ng/ m/hr,geo. nmean)max (ng/m, arith.mean) (ng/m/hr, arith.
mean) onB876493- Conbo Z52ondom 004 A reasonabl e correl ati on can be obtai ned
bet ween the particle size and the maxi num attai ned geonetric mean gl yburide
pl asma concentration, Crax, and also the 5 geonetric nean area under the

gl yburide plasma concentration-tinme curve, AUC. Fromthese correl ations,
projected limts on particle size for glyburide that would glve predlcted
Cmax and AUC val ues ~5% of a nean val ue for batches of the

gl yburide fornul ati on, Mcronase”a, utilized in the in vivo studles wer e
cal cul ated. 10 Accommodating both Crax and AUC requirenents, the projected
particle size limts then becone: 25% undersize limts 50% undersize limts

75% under si ze | Nohd &F tdebe Budids Hmvéilaﬁoxﬁh&@tofﬂeﬁﬁ@ﬁ}ﬁpeh? m‘}aqmllﬂscc! gsme

particle size n S terlngu

subst ance di spgﬁr%é%[ Jire&'}% r%é}oa?rﬂ“ﬁ E’BFPH ‘ﬁ’[“rafﬁ

neasur enent cel f Eﬂ?&’l’%ﬂj&‘yméuﬁéss @ewﬁlluumalbhsmlbropum&ul at ive size

di stributions Ba:sadxlﬁbihtylﬁﬂg%mme 1da§ﬁnWh&Qhﬂﬁm&léT§£eh&ﬂﬁh&g%ﬂxé t was found

that the pref eré@gurg@qslaomleg gssnof(%rprg‘%&g‘%?t ssure agpr oducibility

of dissolution and bj ogvai Fa Y aoKTRE between 4 and
7 mcrons, 50% URGPREZES naferjal yeijs ?ﬂﬁ’“gh 'ari’ﬂ"’l@ ?ﬁtb?@ﬂ%'?d ratedf dissohgivg.
under si ze val ueAlsehelpfahfot Gbtainuhg A8 apbwpiats bioRailabikiy lithé Shoie®F excigishtspar ticl e

tSIhzeSGf or gl ybuﬁdeﬂlﬁllﬁéﬁnnulatlrhn Thlgaregét'xlggej?cq)ﬁéntsz Bvuﬂq%{e Qroxlalbyﬁm&m SD;EO/
an 6 micropns size. val ue re Crons, an 0
under si ze vg‘?ueth%oat@% r?ﬁazfﬁsz WI‘E’%H’SSHB ’I“PH‘?“F‘é‘gél?fﬁatFHﬁ%"“E)e pl aced
“on the glyburi d@saobltla%gq@rl@nqe@bm+ B¢k axpipientd veoolsrbe highist eiubledawaiet,abi | ity
each tinme the dmdglemtmmameplu@vmfeam&rde,éagalfamti§ﬁ;dnér£kdt1@Q{ﬁfueafs capsul e
formulation. 4 égq,%ﬁrg& "lﬂ‘fﬁx?&a} S;ﬁ)oﬁfE&lutﬁé @yﬂr@%‘mﬁl ter gst | ﬁ,‘s hﬁ?ve

powder surface area va es I n
det emuned by ni YFRFgERAD- %’HS‘PPB glybyside f’l"%‘ F“&%’Pﬁe’fhe meque‘ﬁlmhe% bet Ween
the gl yburi bie ofontrblizdibp verpartivle smaaﬂxstribatxoméfthd'l&asmxm isd preredlisitedby bur i de of

the prior art gaRgfdl Heh@dib:lindiod cRRNAGTSU A e:ﬂe,} idl€sif ) excess of

-3 nmg' (prefer ropria uride
" bi oavail abi I i ty&qﬁ'%umaf)g%ﬁﬂygg%%f )I’béf‘t‘%laé’r %“’é‘?adf BF BEre ?eé%“gd@f’a{ef@adher ein
produces 15 applosgseifermas sApidhuednyerteditoasuspéngion bf glyburide bartieieswhen the

dosage form is ingested. Poorly soluble excipients may result in a dosage form that

20  erodes too slowly. For example, dosage forms prepared with the insoluble excipient
dicalctum phospate show slow erosion and consequently slow liberation of glyburide.
Some currently marketed glyburide formulations, for example Micronase™, employ
such excipients, and as a result can exhibit relatively slow liberation of glyburide into
solution. Tablets and capsules prepared according to the current invention using

25  soluble excipients released 80% of their contained glyburide within 20 minutes in a
medium of pH 6.4 phosphate buffer with 1% w/w sodium dodecyl sulphate medium
and agitation conditions of paddles at 50 rpm.

The appropriate bioavailability of glyburide avoids rapidly achieving a very high

30  maximum (“spiked”) drug concentration in blood plasma. A very high concentration
can predispose the patient to undesirable hypoglycemia. Additionally, the appropriate
bicavailability of glyburide provides for the adequate extent of drug absorption such
that an area under the plasma drug concentration against time curve maintains
efficacy. While not being bound by any theory, it appears that it is this combination,

35 ie., the early onset of glyburide absorption, without producing excessively high
maximum plasma drug concentrations, yet also maintaining exposure of the patient to
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When fornulating the glyburide into a tablet or capsule,
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2004 Ezanple 2 The following single entity glyburide formulation was
prepared. 5 | ngWaeh font ergnpositiodadliptideniital mdividubigatdh& of kabietse nodtfolmianypl e
¥ AResO It of

Povi donel2.

: P |$§®c§%ﬁ§&§§?&?¥‘3@%@%&%§&ﬁﬁb&?ﬁgﬁﬁd e was bl ended with the
e A R g apt o E%Jl?ag@%cﬁ‘@wefgﬁ b FardmE RS ¢ o

appropriate anmount of purified water.

-an appropriate
cel I ul ose,

resi dual noi st

ure content,

into tablets each containing 5 ng of gl yburide.

The
resul ti ng bl endfoupdonralygis ahihe shyburideilasma consentptipntimg edresdi ssol ved in an

The granul es obtained were dried to
m xed with the mcrocrystalline
| ubricated by mxing with the nmagnesi um stearate and conpressed



- glycosi dase i nhi-bitors—rosiglitazone, —pioglitazene or other |
. thiaw idonediones, bi guanl des such as metformin funarat e, repaglinide and
“other "aglini de&reasonagle correlatipn gane cp@ingd bstwegn the particke mgﬂxemmen

20 The tablets were subjected to an in vitro dissolution nmethod to
detenrine the rate at which the glyburide was released fromthe tablets.
The tablets were placed into a dissolution nedium of pH 6.4 phosphate
buffer with I % w w sodi um dodecyl sul phate, and stirred with paddles at 50
rpm It was found that 80% of the drug in the tablet was di ssolved within
20 m nutes. 25 g 22 June 2004 Exanpl e 3Ingredi entng r
Tabl et Manni t ol 250. 0GQ yburide of Exanple 1L255 Croscat el | 0322 June 2004
sodi unv. OM crocrystal line cellul ose28. 25Povi donel0. OMagnesi um
stearate0.6-6. OFilth coat (optional)4.5-12.010 A process simlar to the
process described in Exanple 2 would y| el d tabl etscont ai ni ng L25 ng of
: 1l m

coat corrp05| t | joPrSiteR—ag—CAR O, } sidovent od
coatingpan. 1S N | PEI % bl e%Fatct 0sé ngﬁim‘ydt at eZ%‘ﬂ)(.:OG \buri de
of exanpl e 15. s @S BERRINT Mmmlbswcrys@a(mlr ng (ng/mlhr,
cel I ul ose28. 2 . OMagnesi um st ear mesd). 6- 6 abitlmiaK)deasths nfdahpr] t 0
the process deseriBpfisit—Efarpter2—yreheedrigabl-etrs—eopt-ai-ni-ngHyP—254ny of
np gl yburide of |the 1 nventijon can bsg co-?yor mul 4t ed
with ot her drugs TombpBe tfeat nBht of |[type3®l di gbet &4 THi s WaiH d
facilitate treptmpaltar—phi-—ents—avingto-30takemyltipgle-n yons
when singl e drjug tﬁerapy i § i nadequate to controll their di|seasé.  Suck
agents m ght ijncl @dmpoBut woul d8hot be Tineked t ¢, a®arboSe or 7B her
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followi ng particle size distribution characteristics: 25% undersize val ue

between 3 and | | 1 ungseQXanAqlis? 500 ahdiRiRHME RobuRBdi-2Rm T and

15 3-11 microns 6-23 microns 15-46 microns

The particle size measurement method of laser light scattering uses drug substance
dispersed in liquid paraffin for introduction into the measurement cell. The apparatus
produces a volume based, cumulative size distribution. Based on the above data and

20  this methodology, it was found that the preferred particle sizes for glyburide to assure
reproducibility of dissolution and bioavailability are:

25 % undersize value between 4 and 7 microns,
50% undersize value between 7 and 13 microns, and

25  75% undersize value between 17 and 23 microns.

Particularly preferred particle sizes for glyburide are:



75% under si ze val ue between 15 and 46 Nrrr. 10 2) The substance of claim1
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appropnate glyburide bioavailability in humans.

When formulating the glyburide into a tablet or capsule, it is preferable to include in
the formulation a suitable level of highly water-soluble excipients. Such excipients
are generally soluble in water from 50 mg/ml to in excess of 300 mg/ml. They can be

20  used singly or in combination and may comprise 45 to 90% by weight of the total
formulation. Such a material used in a tablet or capsule formulation will completely
dissolve within 5 to 30 minutes when subjected to an in vitro drug release test
procedure, liberating the suspension of glyburide particles. The formulation may also
include a binder such as povidone or low viscosity hydroxypropy! methylcellulose

25  and a lubricant, such as magnesium stearate or sodium stearyl fumarate. The
inclusion of a disintegrant has been found to be highly desirable to assure the rapid
break up of the dosage form when immersed in an aqueous environment. Suitable
disintegrants include croscarmellose sodium or sodium starch glycollate. The
formulation may optionally include other excipients such as glidants, anti-adherents,

30  colors, flavors, film coating components (including polymers such as hydroxypropyl
methylcellulose, wetting agents such as polysorbate 20, plasticizers such as
polyethylene glycol 200), and other materials commonly used in the formulation of
tablets and capsuies and as would be familiar to those skilled in the art.

35  Suitable highly water soluble excipients would also include, but not be limited to,
sugar alcohols such as mannitol, sorbitol and xylitol; sugars such as sucrose, lactose
maltose and glucose; oligosaccharides such as maltodextrins.

b 4



12, one tablet or capsule as defined in Caiml | wherein the glyburide has
a particle size distribution, which is 25% undersi ze val ue between 4 and 7
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10Z: \ 1092Z& 16) - D25% 5 microns, D50% 9 microns, D75% 21 micro
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e 10%1& ()-@@ availabljemani@d%ple was tested by the particle size analysis method and the

e 20  following results obtained:

D25% 2.8 microns, D50% 4.5 microns, D75% 7.3 microns.

Hence the material of this Example is different from the commercially available
25  micronized glyburide sample tested.)
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((/(0( 1(2(kOQD7C10) &10) 11098 & () -s110% & () -s110% & ()-s110% & ()-s1109% & (
) - Example 2

40100 & () 2 206 WMl OB OB 101 & () -S1L0% & ()=
- 110% & S

Jp(t (] ((((cCQD7111098 &' ()-s110% &' ()-s110% & ()-s110% & ()-s1109% & ()-s110

W& ()-s(((6(((}]=opretdieavs & ()-s110% & ()-s110% & (ngperablet & () - s) ?"
110% & ()-s(((((((m@mllo%& ()-5110% & ()-s110% & (1508110% & ()-s) ?"
110% & () -s((((((( é %1 % }-S110% & ()-s110% & ( 05110%&'()-5)?"
1109% & ()-s(((((((= )-s110% & ()-s110% & (V-s110% & ()-s)?"
11096 & () -s((((t))Coseamprlosagiiuen () - Hp) 10% & () - 25 :
p) 109 & () -} 11096 &Midremyshillirkl@Biigse( ) - s**" ++, -} - | [ : QD7 15l@ 100455’ U& () -
GH) 10%5) G&'1) - G)lﬁo@oﬁ&()-- #E10N & ()- < H'"10% )< ()- |'10%)
& ()-}-------- +.bC UY 10%'$ - 6#010%8(&()- 10) 10)710): 210N & () - <
6WL0%) &' () - H1Z109% &2§)estup St |2°?bC C'10% & ()& éJ 109%7& ()- H6J

1098l &S& () - *6J 10%/8(7& ()-Y 10‘%78( & ()-}HY 10%8(& ()- | 2t3456777|[ <1C
1078(: z10% 8( &'The glyBerade(4R Bleaded with the EféachBi@HosSsoliim and that mixture was
blended with the mannitol. The resulting blend was wet granulated using the
15 povidone dissolved in an appropriate amount of purified water. The granules obtained
were dried to an appropriate residual moisture content, mixed with the
microcrystalline cellulose, lubricated by mixing with the magnesium stearate and
compressed into tablets each containing 5 mg of glyburide.

20 The tablets were subjected to an in vitro dissolution method to determine the rate at
which the glyburide was released from the tablets. The tablets were placed into a
dissolution medium of pH 6.4 phosphate buffer with 1% w/w sodium dodecyl
sulphate, and stirred with paddles at 50 rpm. It was found that 80% of the drug in the
tablet was dissolved within 20 mimutes.

25
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810%) (=& ()-SVI0%) (& ()-) 10%) (& ()- 10%) (& ()-#010%) (& ()- 1078(
1078(T9::; <<<<_@C 1 10()():z10%) (& ()- *&L0%) ((& ()-# $10%) (& () -
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1) 10%>! & ()-10%>! & ()-H #10%>! & ()-@M #109%& ()- @010%>! & ()- 10()(

10() (<===#=' =(=>=u] C4
110%=>! & () - 10%=>! & ()-10%=>! & () - 10%=>! & () - 10%=>! & () - >=CDIupg=0Qf- =x1?
4 110%>! & ()-10%>! & ()-10%>! & ()-10%>! & ()-10%>! & () - v=w=====, >Y?~] <4
1 H3I 10%!!*& ()-P 3l Example 3
1098 1*& () - PlO%F->|ﬁ¥ E! APV & () - 10%>! & () - Y?@ o8,
"010% & ()-10!!10! 21098 ' & ()-1'H' 10%& () - A ' () - COaoA
AAASWIS 1V 1098 & (Magnitohos &' ()-- 1V 109% & ()-V 10% 82300 v
109 & () - AAAASA9 AQRIYMAdEEXAmpl1 1098 & () -V 109 & ()- 1.25
5 Croscarmellose s_odium 7.0
Microcrystalline cellulose 28.25
Povidone 10.0
Magnesium stearate 0.6-6.0
Film coat (optional} 4.5-12.0
10 A process similar to the process described in Example 2 would yield tablets

containing 1.25 mg of glyburide. The tablets are optionally film coated with a
proprietary film coat composition such as OPADRY, employing a side vented coating

pan.
15 Exampie 4
Ingredient mg per tablet
Lactose monohydrate 250.0
Glyburide of example 1 5.0
Croscarmellose sodium 7.0
20  Microcrystalline cellulose 28.25
Povidone 10.0
Magnesium stearate 0.6-6.0

A process similar to the process described in Example 2 yielded tablets containing 5.0
25 mg of glyburide.

Example §
The glyburide of the invention can be co-formulated with other drugs for the
treatment of type II diabetes. This would facilitate treatment for patients having to
30  take multiple medications when single drug therapy is inadequate to control their
disease. Such agents might include, but would not be limited to, acarbose or other
glycosidase inhibitors, rosiglitazone, pioglitazone or other thiazolidonediones,
biguanides such as metformin fumarate, repaglinide and other “aglinides”.
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Example with rosiglitazone maleate

Ingredient
Mannitol
5 Rosiglitazone maleate
Glyburide of Exﬁmple 1
Croscarmellose sodium
Microcrystalline cellulose
Povidone
10 Magnesium stearate
*equivalent to 2 mg of rosiglitazone

mg. per Tablet
250.0

2.65
1.25
7.0
28.25
10.0
0.6-6.0

By a process similar to the process described in Example 2, the two drug substances
are first blended with the croscarmellose sodium and the remaining ingredients are
15 then added to provide tablets, each containing 1.25 mg of glyburide and 2 mg of

rosiglitazone (as the maleate salt).

Those of ordinary skill in the art will appreciate that the embodiments shown can be

modified without departing from the spirit and scope of the invention.
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1) The substance 5-chloro-N-[2-[4-[[[{cyclohexylamino)-
carbonyl]amino]sulfonyljphenyl]ethyl]-2-methoxybenzamide having the
5 following particle size distribution characteristics:

25% undersize value between 3 and 11 um,
50% undersize value between 6 and 23 pm, and
75% undersize value between 15 and 46 pm,

10 2) The substance of claim 1 wherein the particle size distribution is
25% undersize value between 4 and 7 pm,
50% undersize value between 7 and 13 um, and
75% undersize value between 17 and 23 pum.

15 3) The use of the substance of claim 1 in a tablet or capsule.

4) A tablet or capsule comprising the substance of claim 1 and a second drug, the
second drug being a drug that is usefut for the treatment of type Il diabetes.

20 5) The tablet or capsule of claim 4 wherein the second drug is selected from the
group consisting of glycosidase inhibitors, thiazolidonediones, biguanides and
aglinides.

6) The tablet or capsule of claim 5 wherein the second drug is selected from the
25 group consisting of acarbose, rosiglitazone, pioglitazone, metformin fumarate and
repaglinide.

7) A tablet or capsule comprising the substance of claim 1 and at jeast one highly
water soluble excipient.
30 .
8) The tablet or capsule of claim 7 wherein the at least one highly water soluble
excipient comprises 45 to 90% by weight of the total formulation.

9) A method of treating type II diabetes which comprises administering to a patient
35 in need of such treatment a therapeutically effective amount of the substance of
claim 1.
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75% undersize value not more than 21 microns.

11, A tabletorcapsule comprising a combinatior of metformin and glyburide having tha
following particle size distribution characteristics.
25% undersize value between 3 and 1 um,
50% undersize value between 6 and 23 pm, and
75% undersize valve between 15 and 46 pm.

12, The tablet or capsule as defined in Claim 11 wherein the glyburide has a particle size
distribution, which is '
25% undersize value between 4 and 7 um,
| 50% undersize value between 7 and 13 pm, and A
75% undersize value between 17 and 23 pm.

13, The tablet or capsule as defined in Claim 1 1wherein the glyburide bas the following

particle size distribution characteristics:
25% undersize value not more than 6 microns,

50% undersize value not more than 7 to 10 microns, and

75% undersize value not more than 21 microns.
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