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performance. Additionally, certain therapeutic compounds are susceptlble to degradation

when in contact with water; thus, wet granulation with water may not be ideal.

Thus, there is a need for a method of preparing pharmaceutical compositions of
poorly compressible therapeutic compounds that have adequate hardness with good
reproducibility. This invention addresses that need by utilizing melt granulation techniques.
A particularly inventive aspect of the present invention is the use of an extruder to provide for

melt granulation compounding.

Traditionally, extruders at elevated temperatures in a pharmaceutical context have
been used for the manufacture of solid dispersion and/or solid solutions that have required at

least a partial melting of the therapeutic compound. Surprisingly, it has been found that the
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compound with a granulation excipient. The melt granulation of the poorly compressible
therapeutic compound is accomplished without the need for any melting of the therapeutic

compound.

As used herein the term "pharmaceutical composition" means a mixture containing a
therapeutic compound to be administered to a mammal, e.g., a human in order to prevent,

treat or control a particular disease or condition affecting the mammal.

As used herein the term "pharmaceutically acceptable” refers to those compounds,

materials, compositions and/or dosage forms, which are, within the scope of sound medical
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anti-cancer therapeutic compounds, laxatives, decongestants, vitamins, gastrointestinal
sedatives, antidiarrheal preparations, anti-anginal therapeutic compotunds, vasodilators,
antiarrythmics, anti-hypertensive therapeutic compounds, vasoconstrictors and migraine
treatments, anticoagulants and antithrombotic therapeutic compounds, analgesics, anti-
pyretics, hypnotics, sedatives, anti-emetics, anti-nauseants, anti- convulsants,
neuromuscular therapeutic compounds, hyper-and hypoglycemic agents, thyroid and anti-
thyroid preparations, diuretics, anti-spasmodics, uterine relaxants, mineral and nutritional

additives, anti-obesity therapeutic compounds, anabolic therapeutic compounds,
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effecting coagulation of blood, such as epsilon aminocaproic acid and protamine sulfate;
analgesic therapeutic compounds, such as acetylsalicylic acid, acetaminophen, codeine
phosphate, codeine sulfate, oxycodone, dihydrocodeine tartrate, oxycodeinone, morphine,
heroin, nalbuphine, butorphanol tartrate, pentazocine hydrochloride, cyclazacine, pethidine,

buprenorphine, scopolamine and mefenamic acid; anti-epileptic therapeutic compounds,
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therapeutic compound will be recognized or known by one of ordinary skill in the art.
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e ane s s BT PR o Pmpesymirg nc

CW%M@?@M‘% E‘d"rfyéméﬁ’é@'\%9 QaPQ'bV”?YéﬁYQP“OlOOG)d eoneerers of Newiny i n

pyrroltiond an¢ligy seetafe o MiRyltoheicharyt i ¢ conpound does not
start imedi ately when the pharmaceutical conposition

cellulose esters and cellulose ethers (e.g., methylcellulose and ethylcellulose)
hydroxyalkylcelluloses (e.g., hydroxypropylceliulose), hydroxyalkylalkylcelluloses (e.g.,
hydroxypropylmethylcellulose), cellulose phthalates (e.g., cellulose acetate phthalate and
hydroxylpropylmethylcellulose phthalate) and cellulose succinates (e.g.,
hydroxypropylmethyicellulose succinate or hydroxypropylmethylcellulose acetate succinate);

high molecular polyalkylene oxides such as polyethylene oxide and polypropylene
oxide and copolymers of ethylene oxide and propylene oxide;

-6-



reaches the stomach but is delayed for a period of
time, for instance, until when the pharnmaceuti cal

W@ wpasioei on reaches the intestine when the i NPCEHESI006017708
pH is used to trigger release of the therapeutic
conmpound from the pharnmaceuti cal conpositi on. As used
herein the term "granul ati on excipient” refers to any
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mel VinfigcetaegRlynefs $uok ap egidyneroomirgbsdebiteatd\eb@pie wtiic

paﬁ%f;\}%y‘émﬁj ZeJng\gny(f\?g%}é%r ansition tenperature ("Tg") is
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gu%fodBKVﬁﬁr om%@VWﬂS are not linmted to:
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honbp esapisren. dirdteqd (rirsfiieersrefsirs Iavmalplial Hiat el ibd dreerporated

intd %e%harn%leﬁﬂébl%h{bﬁ&ﬁ ih RRE> deCRBM %%Ta%s @hnd théPM;lJerature
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coB el ng PR AR B Bt e Tos FRengg T
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aci ﬂérﬁb&]%&erﬁ:@ryﬂ@h@n SRR MEREISde, BBE S8 REMINi®d to, esters,

y‘ﬁ‘é&ﬁ%&@;ﬂ o n%tatu?a?%l ate copol yners, but

acids, monoglycerides, diglycerides, triglycerides and mixtures thereof.

xes, synthetlc waxes, hydrocarb%ns fatty alcohols, fatty

Examples of esters, such as glyceryl esters include, but are not limited to, glyceryl
monostearate, e.g., CAPMUL GMS from Abitec Corp. (Columbus, OH); glyceryl
palmitostearate; acetylated glycerol monostearate; sorbitan monostearate, e.g., ARLACEL
60 from Unigema (New Castle, DE); and cety! palmitate, e.g., CUTINA CP from Cognis

Corp. (Disseldorf, Germany), magnesium stearate and calcium stearate.
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trigl yce?ul des a%ﬂ m xtures thereof. Exanples of
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f r om Cogni s . . .
The heating and mixing of the therapeutic compound and the granulation excipient to

form an internal phase of granules (i.e., from the extrudate) is accomplished by the use of an
extruder. The granulation excipient, e.g., can be present in an amount from about 1% to
about 50% by weight of the composition. In one embodiment, the granulation excipient may
be present in an amount from about 3 to about 25% by weight of the composition. The
therapeutic compound may be present in an amount from about 50% to about 99% by
weight of the composition. In one embodiment, the therapeutic compound may be present in
an amount of about 60% to about 97%. Unlike granules made during a wet granulation
process, the melt granulation process of the present invention does not necessarily require a
granulation fluid, for example, water, methanol, ethanol, isopropanol or acetone during the
granulation process.



Corp. (Dsseldorf, Germany), nagnesium stearate and
cal ci um st earate. Exanpl es of hydrogenated oils
wWOo pwbaze21 but are not limted to, hydrogenat edPCHESI06/017708

oi | ; hydrogenated cottonseed oil; hydrogenated soybean
oi | ; and hydrogenated palmoil. An exanple of oi
i ncl ude sesane oil. Exanples of waxes include, but are
not fiy o9 Vi&xh
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the il Gahoga By, i EHTEE e dilds 15 EERAY i8S igns: o feading
settienea heatind eedtien and argleterigg sentibat Indie fepdif@sestion thehraw materials
ard 1%5 lr? h'%%x&@d@? %%R\% Mpﬁ@ﬁﬁﬁthﬁa%‘étlw drS e rh ?na?én@@%re

ure of poor | onpr essi b

hegtad i netaﬂ@e%aamaa th mﬂﬂ%&temea@fur%ﬂféh@P%ﬁﬁmcamp@ﬁsm'e

th(#é‘;{éuﬂ% &ﬂﬁ%lﬁl@) A@r%{ﬁﬂe@tmg"ébcﬁ&ﬁs Al Xdtéhing sd6tiofGn @hich the mixed
ext ruder whj in enpe

AR 7€ e Bioe TN o B I ABS TR ShEP B e o

nobaiéd. | Tges ang@)dens partmllqmcmséfyl ic thepresst ibvantiomhaneasgiet i tein- and

mut‘ft%ﬁ?éw QQrud%Féd?&.%?ﬁan?/%% gﬂgadtvpf?\ kﬂéé&iﬂrb?ﬁﬁ‘dﬁle 0 room

erature a cont rate. The
heatl ng and m xi ng of t he therapeutic compound an

O 8PP SHPBles P R G TG LA R 46 T AUFAEIS G TS, o.0.
so@f@@lﬁo@@ge(ibnﬁs sudnrz8naidts, pamst Ibthi@be)caplstsa@apelﬁmé brsdzenbtd by

aaghg 205 ongl el Vertitd ke s AR NP A e b6 2 e
phaﬂnwbl}tlﬁépbobypommrg Hihe@ktemaépfw@ﬁpwﬁmh@mawu’iwdmmposﬂlon can
als%@%ﬁhé@%t addﬁt@ﬁal% o%boﬁ | S RGIdTERYI &%a@i %ﬁﬁ@te g., are

romao to about 25% by wel

unit pegl desepe EIrnk oRamuiRs af ﬁké‘?"a‘?j@'tﬂteﬂts Miﬁ?o'@iﬁ@r%wgmed to, release
retBfd8RE NladtiBizeR, ASMBEraNtE | KB QibticRRY/GlidinRhstEbiliRARY/iys and

diluents. One of ordinary skill in the art may select one or more of the aforementioned
excipients with respect to the particular desired properties of the solid oral dosage form by
routine experimentation and without any undue burden. The amount of each excipient used
may vary within ranges conventional in the art. The following references which are all
hereby incorporated by reference discloses techniques and excipients used to formulate oral
dosage forms. See The Handbook of Pharmaceutical Excipients, 4™ edition, Rowe et al.,
Eds., American Pharmaceuticals Association (2003); and Remington: the Science and
Practice of Pharmacy, 20" edition, Gennaro, Ed., Lippincott Williams & Wilkins (2003).

As used herein the term “release retardant” refers to any material or substance that

slows the release of a therapeutic compound from a pharmaceutical composition when orally
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W@bwat128006 t 0 about 97% Unli ke granul es nmade PBUF/USZPO&E017708

wet granul ation process, the nmelt granul ati on process

of the present invention does not necessarily require
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ingkfean %mous%g%m@@femas@ gys@&ﬁé QB RN ih % érh %ar%@é‘é@oﬁthéh@d by
th%rocess The resu ti 51%3 r anul es ar e fo

435 9" @releassi e PR G AP S ¢ %S‘Ffb%%[h%}’st?a‘a?@&fsa'f“'on system
angiobah astadtielshsteraoAtreldadeyretabnfcamniel plyin@fic exednpdaymeric@f nature.

f th
SRS SypBBlE R bl ST TR 1 os
fivg peeentaf A orieasr cétpidenitby weighgefite edmpasitioe i ersusteined release

Cohqggg%qugs"{egt ating screm(s) within a stationary
barr el an optional die |ocated at one end of the

barrel 0 t he ent re | ength, , .
i sERPBRIES 9%%%8?%@ i foopiath disBlactnts RaUg butarg not imted to
stdrttes agayst catiulossrpalgindtes;rgeheagess-latkad polygernspd.@r crabs-lirkadl

pogo%lnél%tynglrdoﬁg ?ﬂ&&g@%gwég @t %’)OA_'Y%LRﬁﬁ&Eg%i_ ff&‘n Itnlt']e‘la‘natlonal
Spepiabeipodits SWa)tnheN@N@%d@ke%m'LﬁecaﬂbW@é@ylpﬂtU@Sapf

crds%a%en&stys%@.uﬁ%@ aespl-solf REHIFVE: §ﬁ@&r’o§sﬂhnk§d b&aating
section and teri ngq section, t he

cadieE T A Mo X0y PRSBERT 4ol 94st ot 0% ASMBREa @Y be
pré&sedt infah @Fﬁo&ntl”fmmimfout 0% td d>uh et b YeiRICAT rtiwr;ontpbatldSran one
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| o
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0
SRR calafts il CEm e T orRE . OF eEBine. Py elIons, o..
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anl%in%duﬁt frdnQZSNG B to 85R): 88%, e. Qaﬁ’@ub%%yWelgﬁﬁ@Gﬁﬁé §ompmé|tlon
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harrra eutl c

o MBS S Bcal B SRble b N e e Rrel e
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g., ate uni sage
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and microcrystalline cellulose. The lubricant may be present in an amount from about 0% to
about 10% by weight of the composition. In one embodiment, the lubricant may be present

in an amount from about 0.1% to about 1.5% by weight of composition. The glidant may be

present in an amount from about 0.1% to about 10% by weight.

Examples of pharmaceutically acceptable fillers and pharmaceutically acceptable
diluents include, but are not limited to, confectioner’s sugar, compressible sugar, dextrates,

dexirin, dextrose, lactose, mannitol, microcrystalline cellulose, powdered cellulose, sorbitol,
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retardants, plasticizers, disintegrants, binders,
| ubricants, glidants, stabilizers, fillers and
walrdogeeogl One of ordinary skill in the art naRCHER®04/017708
one or nore of the aforenentioned excipients wth
respect to the particular desired properties of the
solid oral dosage form by routine experinentation and
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solet< PE P FRERstia P e S ottt e S SR o
blendedior & tmesaficiemdd fode a dranulatechprpdiuef. After treasiktufe nsceonveyed
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st aAﬂdﬂ%ohr@l tw%xtrlﬂﬁtd dan&&ﬁIledair@isUBéeQSentlglsH@ened through a
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not limte 0,
limited to, sugar coatlng film coating, microencapsulation and compression coating. Types

of coatings include, but are not limited to, enteric coatings, sustained release coatings,

controlled-release coatings.

The utility of all the pharmaceutical compositions of the present invention may be
observed in standard clinical tests in, for example, known indications of drug dosages giving

therapeutically effective blood levels of the therapeutic compound; for example using
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excipient are blended in a ratio in a range of 99:1 to
1:1|(on a dry weight basgis) prior to, or upon addition
into the hdpasedienyf an eyxiPeledatage (WiwlonAmayntpet tablet (mg)
enbodi nent, this rati 0 between the therapeutic
conpound and granul ati onntexelippasent can be in a range
of 97 3to 6040 (on—adry werght—basts)—Yet—n
anot her alnte%rmmtl_icye enbodi neryy, the [ratio caggbe in a

basis)———

ranwa of 97:3 to 75:25 oh—a r~|r\l Wweli nhf h

Opt ona’#h%*yg,%gfceq'ﬁ'& cizer can% oe added to thﬁ i nt erna

phage ure 1s heated a tenperature(s) less
than the nmelting tenperature of the therapeutlc

compound. As the ni xtur &C0BP%y heated, it is al so
bei ng kneaded by the

magnesium stearate 1% 11

Total 1110

The internal phase ingredients i.e. metformin hydrochloride, and hydroxypropyl
cellulose available as KLUCEL EXF from Hercules Chemical Co. (Wilmington, Delaware)
are combined and blended in a bin blender for about two hundred rotations. The blend is
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screw(s) of the extruder. The m xture is maintained at

the el evated tenperature and bl ended for a tine
waodobiizioent to forma granul ated product. AftePCT/I82006/017708

m xture is conveyed down the entire length of the

barrel, a granul ated product (being the extrudate) is

obt ai ned, and the granulated m xture is cool ed. After

intrécR8ed iR thd fRed eedtibndaheprea bl BewiRisble@txaundbr S pl3gieplectnin ytrew

e Si eve e gran
exiggirds Do TR R Bt R bin S 8P e et PRI o rormo
Elect@n@asp. { Walthana Massdvbnsatio)rbi ned wit h soI id oral dosage
form excipients (the external phase of the

PharpRceuU th&ahd &%@W §dré?/mextruberqs a did Withed Sore Bf AppedxEnately
di sintegrants, |ubricants and

thregingpu TBE Hefy SRV Pﬂw@ﬁ@? cPigHiEd ew'fh é'vamg'v'ldﬂ%&aaﬁ' zZgnes, of
sechorf3! mad@rn,me@p@ho&uwsmmaitbwffemmppa&smetdrso Startimgriieshn thethopper

to t@enéigg %Fda{l[eggrrebrgsp%n}gvgg/ ﬁ’j% g%r%%n e fg\.og\/iégqgnjgﬁér?tupers 40°C, 110°C,
13000t Hioh@dnd 18569. Thntebwesirepeidhe heatiomzengs @o hht @meed the
meltlh‘gfﬁah{;__zgféﬂjr? of mé} Cog{)}ﬁﬁobm&ﬁie Atk Q&pr@ﬂm&@@%?dﬂ Tl‘hﬁscrew

Ing techni ques j nclude

spepdis et 19 1t5@dprﬂ,dnut gq;b%»asclw‘t qs,ﬂj)o rpml fflﬁdcta%‘yq)lwaetnc lf’Jeed rate is

adjiBtéd | t@%@%pﬁéﬂwé‘éd Mummtome@aems@ﬂ nedler0périmigute TYREBIrahput
coatin not limted to, enteric

ratec%?atqeﬁgfysfeggr&"a‘% 9{%“ é“@@?@@ coati ngs,
control | ed-rel ease coatings. The utility of all the
phafhesxtudsts af greoups Fom tomextotiet aie theneselad tg rag@piemeaiature

by &R Qhémﬁaeé't%d(ro'nna;fptr@ﬂﬁlﬁéﬁ flﬁéénr’cb @v@éntﬁ ﬁﬁlbésl Mhe Eled
exa e, known 1 ndications’ of %\9 (ﬁl@

grapyes. & ﬁfembﬁ%apnt;y e HrPUsd 3| 1866‘3%
t herapeuti c conpound; for exanple usi ngdosages in the
r arme traf exierfel hOBR, thg nefgnédien ajperatd is fisbpgesen thrpuen addy

meghorTr'% 7§g{3§9ium Shéh bierdd Wit 3% c?ltanne%t SqJSﬁ‘lPIanal

esen%mlnven |on provi aes a
sunabie@mmmdeofor aprseripately S%D‘frﬂ‘@ﬁq’fﬁg The srpuliing fl%eé hleadis

corﬁ&@n%gg ';{96‘ Eag%{)sglsﬁﬁ Edc%hvérﬁ@l@él ?&é@ taMidt Iﬁre@s (M@Te@@@dta Bress)

| SI adm ni n C
usii  BRTRTGES ARG AngR &eﬂf?&f‘ Fand fe e Em%@F | Relsfre
mohdﬂﬁm@élﬁﬁmtngIaﬂ%ﬁiﬂksa@nglm from l5bgPet0135 ikR. edleltstbvisgibdrdness

ranbrﬂs rqm 1% diP térgg kﬁ %38&)«%(8 i %{:&%ﬁgﬁm@ fﬁ§bnﬂ§ S Ié%sl tHﬁ {, 9‘/0' \/V/ﬁ/'after five

rve I nvent
hurdiesstdrobee dVidrevver, hesTiablas bavs! sl bratiaine @‘dﬁs thap equal to

twentyaHRSks FitTBEROM 39c RiALhiIHING

%creen)

in contrast, when the formulation of Example 1 is made into tablets by wet
granulation or direct compression, the resulting tablets have a hardness ranging from 3 kP
to 7 kP when compressed between 6 kN and 26 kN. Moreover, these tablets resulted in a
friability greater than 1% (w/w) after five hundred drops. Thus, the results show that the
melt granulation process enhances the compressibility of poorly compressible therapeutic

compounds.

It is understood that while the present invention has been described in conjunction
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the present invention. An exanple of a therapeutic

conpound appropriate for the present invention is
woredoboeaoen hydrochl oride. A unit dosage form BCTOUS2086/017708

single tablet or capsule, of nmetform n hydrochloride,

can conprise between 250 ng to 2000 ng of netformn

hydr ochl oride, e.g., 250 ng, 500 ng, 750 ng, 850 ny or
with1tA® Betampdafesariptidrothaient thhtrthé foeegpingsiesdriptionvie iMtéraied td estrate

mefformn_ h 1d ' :

and TR P e ok PR FRER S BB BRER Lol o 1R fotouing

claifix.a@filee asHsetsi arivaniagds gidanadificaiinne @rewithin the ecopeeaf therdaims.
hydr ochl ori de, and hydroxypropyl cellul ose avail abl e
as KLUCEL EXF from Hercul es Chem cal Co. (W/I m ngton
Del aware) are conbi ned and bl ended in a bin bl ender
for about two hundred rotations. The bl end
i sintroduced into the feed section, or hopper, of a
twin screw extruder. A suitable twin screw extruder is
the PRI SM 16 mm pharmaceutical tw n screw extruder
avai |l able from Therno El ectron Corp. (Waltham
Massachusetts). Located at the end of the twin screw
extruder is a die with a bore of approximately three
mm The twin screw extruder is configured with five
i ndi vi dual barrel zones, or sections, that can
i ndependently adjusted to different paraneters.
Starting fromthe hopper to the die, the zones are
respectively heated to the follow ng tenperatures:
400C, 110C, 1300C, 1700C and 1850C. The tenperatures
of the heating zones do not exceed the nelting
tenperature of netform n hydrochl oride which is
approxi mately 232C. The screw speed is set to 150 rpm
but can be as high as 400 rpm and the volunetric feed
rate is adjusted to deliver between about 30 to 45
granms of material per mnute. The throughput rate can
be adjusted from4 g/mn to 80 g/mn. The extrudate,
or granules, fromthe extruder are then cooled to room
tenperature by allowing themto stand from
approximately fifteen to twenty m nutes. The cool ed
granul es, are subsequently sieved through an 18 nesh
screen (i.e., a one nmscreen). For the externa
phase, the nmagnesium stearate is first passed through
an 18
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mesh. The magnesium stearate is then bl ended with the
obt ai ned granul es using a suitable bin blender for

wappsoxiorat el y sixty rotations. The resul ti ng PCTEE2006/017708
blend is conpressed into tablets using a conventiona
rotary tablet press (Manesty Beta Press) using a
conpression force rangi ng between 6kN and 25 kN. The

Wit Sultln tabl ets are nonolithic and having a hardness

rom5 kP to 35 kP. Tablets havi ng hardness

ranging from15 kP to 35 kP resulted in acceptable

1. tAr pratsisk ifarynassing laerherbdrantical @vpasitioraddnenrising te dtepsdifed
drops. Moreover, these tablets have a disintegration

ti nEorﬁlﬁmlh&ﬁ fbo@)ﬂilad&nfb?éé%ﬂblettﬁ’erggy&ﬂ& ¥orﬂf5dT'JH8 ‘?v?th W lEE%t@hé?n%nulatmg

at 37C in 0. . I'n contrast, when the formulafion
CO@P“EW&HﬂP@‘i”P@”ﬁHde into tablets by wet granul ation

or direct conpression, the resulting tablets have a

har dmeslingsaid giixigrefim emegruder wm'lehekﬁhg\/slawnnixmrmuo@smmg

ts

g L P gp My Y0 BB BB ) ot e

five hupdred drop Thus, the results show t hat the

nelF“@ﬁgﬁﬁﬁgﬁmﬁHeﬁPBE@é§mE%ﬁances the conpressibility

of poorly conpressible therapeutic conpounds. It is
2. Uhdersessod Cidatl, fuithérecotripasing s atep of carepressny daddsgrbmeds to form

onjunctionwith the detail ed description
aégﬁireé?ggﬁggnﬁhe foregoi ng description is intended to

illustrate and not Iimt the scope of the invention,
3. v'UH? PFPCPSs i Haim dgwhsreinisaidsiasyiatiog carpRonesyis 8 Rpigethayings T
les©tHaarsamsp@itigpoiradvant ages and nodi fications are within
the scope of the clains.Wat is Clainmed : 1. A process

4. ﬁrﬂg m@% n@%awnag.ﬁtégadg)%|ymgpfm8@etga ﬂgmw{grrobew% ok Jggeof

Waa%ﬁﬁlébimownﬁ'h‘» \e(@tet-%lﬁ leﬁ@ly@%mnm@tewsebhbm@brmerq 0
forma mxture; kneading said mxture in an extruder

5. Whé b@cBeadf iCrgn gawblersih sbidheafin@ témpéaraiuidg gicafip &lantod E§ual to said
|l ess than a nelting point of said therapeutic

gcorrpound and extruding said mxture to form granules.
2. The process of Claim1, further conprising the step

6. dhe pwapiseX Siaing 3swuhefeigsaid mieretfertten compriss® kb iptistinizer-
dosage form 3. The process of Claiml, wherein said

7. Fh@prokédsi o QIR TPARSEH shill paRRlcyitREl dRBbEEbAs 38 immediate-

release composition.

8. The process of Claim 1, wherein said pharmaceutical composition is a sustained-release

composition.

9. The process of Claim 8, wherein said pharmaceutical composition comprises a release
retardant.

10. The process of Claim 1, wherein said extruding is fhrough a die.
11. The process of Claim 1, wherein said extruder is a twin-screw extruder.

12. A process for making a pharmaceutical composition comprising the steps of:
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| ess than said nelting point. 4. The process of Caim

3, wherein said polyner is selected fromthe group
w@omwsilzxoeng of wat er-sol ubl e pol yners, wat er - SMeT/U8I0€017708

pol ymers and wat er-i nsol ubl e pol yners. 5. The process

of Claim4, wherein said heating tenperature is

greater than or equal to said Tg. 6. The process of

Q abfbiding\éhrsigture ssaditletherhpdulic bothjduad wap Bpkas @8e granulating
The process of Caim1, wherein said

asticjzer. .7.
WE’HB?%%%’U’E‘ PO “Conposi tion is an i medi at er el ease

conposition. 8. The process of Claiml, wherein said
p h&nezdirgasicoaixtuspino sikiridsn while keading $ai¢ médLre & @hering

temﬁﬁmec‘legé R8n a%elt-ﬁb%oﬂf &‘%@@Sth&]épégtlélbéﬁw&)unmd@ n said
ar maceut i cal Con'pOSI t1on conpri ses rel ease

retar d’sl E?Eroces of Clalml wherein said
extﬁXH %sq mtXFHf% JA9818%S 11, The process of daim

1, wherein said extruder is a tw n-screw extruder. 12.
13. A proogssse improving kierfie bilityefar takleteaontaining a_cm@dw@mpr@ﬁﬁ'b'?
thet%ﬁ&mc oBin &n%%m%h&&b%@%teﬁ%@' ning a noisture sensitive

erapeuti c conpound with at | east one granul ating
co onent to forma m nea a,d. mxture in, .
RO \TaetPoRRY PAMHESRA e BRp U FrrePme i o RrSk e atng
contpemaﬁn@totrhe rhigge; t han a nelting point of said
t herapeutic conmpound; and extruding said mxture to

f Orﬂfﬁb&f ﬁg?églc?ﬁrxt&g’m o PR Pitd %atxh@@éu@ﬁilﬂwe&@@ heating

friab a tabl et containin

tempgifiie sy hre arppliingpaint Pféawhﬂawﬁceefﬁm%n& ng the steps
of : conmbining a poorly conpressible therapeutic
congp@udiag vdid Mmixare tlocfast g@andegradul ati ng conponent to
forma mxture; kneading said mxture in an extruder

m'éo%tpﬂg%gggdﬁéfn@emnﬁ é‘fa%le? 0 a heating tenperature

| ess ting point of said therapeutic conpound

extrudin aid mxture to form | es; and
14. Pharmaceu ca\?granules prepared Ly the procegs gfn (.L,lalm 1.

15. The pharmaceutical granules of Claim 14, wherein said therapeutic compound is

metformin hydrochloride.

- 16. A pharmaceutical composition comprising pharmaceutical granules of Claim 13 and an

additional therapeutic compound.

17. The pharmaceutical granules of Claim 15, wherein said metformin hydrochloride is

present between 250 mg to 2000 mg.

18. A pharmaceutical composition comprising granules made by the process of Claim 1,

wherein said pharmaceutical composition has a hardness between 15 kP to 35 kP.

19. Use of an extruder to improve friability of a composition comprising a poorly

compressible therapeutic compound.

20. Use of an extruder to manufacture a pharmaceutical composition comprising a poorly

compressible therapeutic compound.
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conpressing said granules into a tablet. 14.
Phar maceuti cal granul es prepared by the process of

w@bka@eme221 15. The pharnmaceutical granul es of Cher/sHd6/017708
wherein said therapeutic conmpound is netformn
hydrochl ori de. 16. A pharmaceutical conposition
conprising pharmaceutical granules of Claim13 and an

21. agi@i Jr b Btudbhe hapticiute £ prg@ededitical comddsition comprising a moisture
%Ear ceutical granules of Caim15, wherein said

sen Y%&%%W?Wﬁﬁgpggﬁ%oride i s present between 250 ng to
2000 ng. 18. A pharnaceutical conposition conprising
granul es made by the process of daiml1, wherein said
phar maceuti cal conposition has a hardness between 15
kP to 35 kP. 19. Use of an extruder to inprove
friability of a conposition conprising a poorly
conpressi bl e therapeutic conpound. 20. Use of an
extruder to manufacture a pharmaceutical conposition
conprising a poorly conpressible therapeutic
conpound. 2 1. Use of an extruder to manufacture a
pharmaceuti cal composition conprising a noisture
sensitive therapeutic conpound.
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