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higher dissolution rates and thereby provide higher bioavailability than crystalline

compounds. However, amorphous compounds present many difficulties associated with
their instability and processibility. Amorphous compounds tend to be more sensitive to
manufacturing processing conditions such as high temperature and moisture levels,
shearing, and increased drug loading. Amorphous compounds often gel during the
manufacturing process making it very difficult to manufacture amorphous compound in
the solid dosage form with reproducible dissolution rates. Many unstable crystalline
forms of therapeutically effective compounds also have a tendency to gel during the
manufacturing process and present similar physical stability and dissolution problems.
Amorphous compounds also often require special packaging because of their relatively

high hygroscopicity.

Since therapeutically active compounds in a solid unit dosage form are preferred
for oral administration, it would be useful to provide methods for overcoming the gelling

issues of amorphous compounds and unstable crystalline forms of therapeutically
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In the following the Figures are briefly described.

Figure 1 is a diagram illustrating a preferred micro-embedding process for
depositing an ethanolic solution of a therapeutically effective compound and an ionic

water-insoluble polymer on a microcrystalline cellulose sphere using a fluid bed coater.

Figure 2 is a graph illustrating the powder X-Ray pattern of the pharmaceutical
solid dosage form of amorphous 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-[1(R)-3-
oxo-cyclopentyl|-N-(pyrazin-2-yl)-propionamide (Compound A) (Example 3)
compared to the isopropanol solvate (Compound A IPA), a physically unstable
crystalline form used as a starting material, indicating that the selected micro-embedding

process preferentially converted the crystalline form to amorphous form.

Figure 3 is a graph illustrating the powder X-Ray patterns of the pharmaceutical
solid dosage form of amorphous 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-
cyclopentyl-N-[5-(1(S),2-dihydroxyethyl)-pyrazin-2-yl]-propionamide (Compound B)
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Figure 7 is a graph illustrating the dissolution profiles of a pharmaceutical solid
dosage form of amorphous 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-[1(R)-3-oxo-
cyclopentyl]-N-(pyrazin-2-yl)-propionamide (Compound A) (Example 3) during

storage, indicating no changes in dissolution profiles.

Figure 8 is a graph illustrating the dissolution profiles of the pharmaceutical solid
dosage form of amorphous 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-cyclopentyl-
N-[5-(1(S),2-dihydroxyethyl)-pyrazin-2-yl]-propionamide (Compound B) (Example 8)

during storage, indicating no changes in dissolution profiles.

Figure 9 is a graph illustrating the powder X-Ray patterns of the pharmaceutical
solid dosage form of amorphous 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-[1(R)-3-
oxo-cyclopentyl|-N-(pyrazin-2-yl)-propionamide (Compound A) (Example 3) after 3-

months storage at accelerated conditions (40 °C/75%RH) in an induction-sealed opaque
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graph illustrating the powder X-Ray patterns of the
pharmaceuti cal solid dosage form of anorphous
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npoun afipl e after 3-
orm or an amorphous form of a therapeutically effective compound micro-embedded
into an ionic water-insoluble polymer. The therapeutically active compounds, which
have a tendency to gel when exposed to aqueous media, heat and shear, cannot generally
be processed by means of conventional aqueous wet granulation processes to achieve a
rapid, reproducible and complete drug release. The therapeutically effective compounds
of the present invention, which have a tendency to gel, are converted into an amorphous
form by micro-embedding the compounds into an ionic water-insoluble polymer matrix,
which provides a dosage form having rapid, reproducible, and complete dissolution
profiles. The amorphous form is micro-embedded into the ionic water-insoluble polymer
matrix to protect it from the manufacturing process and the environment. The novel
pharmaceutical solid dosage forms may be manufactured reproducibly and are released
in a uniform dissolution profile maximizing bioavailability and minimizing variability.
The novel pharmaceutical solid dosage forms are preferably prepared in capsule dosage

form to provide a relatively faster and more reproducible dissolution profile.

As used herein, the following terms have the given meanings:



10

15

20

25

30

nont hs storage at accel erated conditions (40 C 75%=H)
in an induction-seal ed opaque- A - high density

wW@ologesitgl ene bottle with a plastic cap, indi cBCT/EB2007/060542

that the conpound remained in an anor phous form
Figure 10 is a graph |Ilustrat|ng t he povvder X—Ray

patt % n?erl%f“ %o%\jgou ?r%%u rs t tscfcl)l ounﬁ? ony acl?Lhe lo?% rapge order of

g;'didrcgbe paq}dmg\m{dﬂlecft @ 8ndendi th;gdlr\@)lx;;;]xpwe)i tpyq@mun nedigl fecause of
f%f&ﬁh&@%l‘gﬁcﬁl H&dSL@l ag E&\ﬁﬂgla ?en%)enc%ff tB %@ ﬁ)@asﬁa%drby water.

storage at el'erated conditions (40 C In an

i nduction-seal ed opaque_hig denS|ty p yeth I

bot t Fée N 1ipPel¥eE refgss toq%rch algcylys 8&\5{18 f polecular weight of
CQOMR Bh @reb @ARLNPDsddofanardmialbomslct Gesimbn@hiérs) doalestlpbonded

h ill ustrat . bet th ..
BB detopRaehfads 7 ThRGR)aRtn e o nkPFhu ey kgpme fonized
snd saduldo siglye abovenrdiel o@orpeiumeH Aalpespar ed by t he
m cr oenbeddi ng process in Exanples 4-5 and the solid

gos agRe {PhMiic g?%@f‘ﬂﬁtr&" REEREb %%ds@ o%ﬁﬁ?oﬁ%é‘rg chri]smtlng ofa

a conventi on I OCess gure 1S a
rlwlnbglw fahping vehighy %l?b%@ﬁletﬁéﬁaﬂéléﬁ f% h@a’a §cﬂ1%9t466‘ﬁed as

poraéthin@Svigin thechi sauRihy elsPbadinBessitdevdbpsol | d dosage
formof Conpound B pr epar ed by the m cr oenbeddi ng

Exanpl h f
A R I L e D E A SRR
puyaaléms formher pr @serphointeemtaf arthprpaitdaly quhize cwopatidiato
§1‘ﬂbkﬁmﬁ9?&9€a& Iﬁ%s{s%e 05 abo@tl 'Zlgéefyt ?@ﬂf noa{‘mﬁf}gcg Fﬂté G onic

eutlc fective anmount an unst
Uﬂ&ﬁfé‘tﬂéﬂo ybkeepelyngs ‘@rpfawc%\thé ephbaend Gpm e mpnufacturing process and
tHhenapsuhisal |y effective conpound m cro-enbedded into
an ionic water- insoluble polynmer. The therapeutically

acti conmpounds, h have, a .t enden
expolBelerd aftevise ety ateHanE SRt it Sed i leprable
ganersadxicipidngs, ptcg m&eﬁhhmamlagsalm accefma)céﬂ andsidbstantially non-toxic

ROME QUSie RS wHAHL BL QM PLARESHESs LdmAGALRY S 2

The term “pharmaceutically acceptable salt” refers to conventional acid-addition
salts or base-addition salts that retain the biological effectiveness and properties of the
compounds of the present invention and are formed from suitable non-toxic organic or
inorganic acids or organic or inorganic bases. Sample acid-addition salts include those
derived from inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic
acid, sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from
organic acids such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic
acid, succinic acid, citric acid, malic acid, lactic acid, fumaric acid, and the like. Sample
base-addition salts include those derived from ammonium, potassium, sodium, and
quaternary ammonium hydroxides, such as for example, tetramethylammonium
hydroxide. Chemical modification of a pharmaceutical compound (i.e., drug) into a salt
is a technique well known to pharmaceutical chemists to obtain improved physical and
chemical stability, hygroscopicity, and solubility of compounds. See, e.g., H. Ansel et. al.,
Pharmaceutical Dosage Forms and Drug Delivery Systems (6™ Ed. 1995) at pp. 196 and
1456-1457.
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therapeutically effective compounds in the present invention exist in either amorphous

form or a physically unstable crystalline form and have a tendency to gel.

The term “physically unstable crystalline form” refers to crystal forms of the
therapeutically active compounds that: (i) have a tendency to gel when exposed to water
and/or heat; and (ii) are readily converted into an amorphous form. Physically unstable
crystalline forms and amorphous forms can be distinguished by X-ray diffraction

analysis.

The present invention provides pharmaceutical solid dosage forms for oral
administration comprising a therapeutically effective amount of an unstable crystalline
form or an amorphous form of a therapeutically effective compound micro-embedded
into an ionic water-insoluble polymer. Preferably, the pharmaceutical dosage form is
administered to a mammal; more preferably, the pharmaceutical dosage form is

administered to a human.
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ALY 4%&3&&111@&!@1&% 5 90iR- Ak oy Rhiyg ﬁzcopghazm 2-yD)-

succini ¢ , Citric acid cid, lactic . a

PIAPIIAE e f%om orna Abang {&)- (érafHﬂr% 45%@&3%8&1@?)6 i@aﬂa 3"

tyrtdpedel-N s el (dB2 idusdrdxyetiyD revRajint vl P ptcpéciadiitle (Compound B).

sodi um and quat ernary amoni um hydr oxi des, such as

];rg[_“ gPelferrecf ogeluco rlmataslerrz] ér(rcélc\:/gﬁogbr%mom{ 45S %41[@ ((’) C oro éféfll ug)

quth)lnaswhfahyl plynal)t.’:e[;lhﬁi)qtm(owgllc]opkmml/}ﬁf\]{(pyrazm 2 yl) -propionamide
Ki.cal chem sts to obtain inproved physica

and emcal stability, hygroscopicity, and solubility

of conpounds. See, e.g., ¢l Ansel et. al.

Phar maceuti cal Dosage Forng and Drug Delivery Systens

(6th Ed. 1995) at pp. 196 | 1456-1457. The term

"prodrug” refers to conpo mhich under go

phar macol ogi cal effects. e di fication of
drugs to over come phar r@c prggzgif has al so
been termed "drug | gtenfiation. " °Dr entiation is
the chemi cal nodification of a blologlcally active
compound to forma new® ¢

The preparation of Compound A (amorphous) is disclosed in United States patent
no. 7,105,671, which disclosure is incorporated by reference herein. The preparation of
Compound A IPA (isopropanol solvate) is disclosed in United States provisional patent

application no. 60/791,256, which disclosure is incorporated by reference herein.

Another preferred glucokinase activator compounds is 2(R)-(3-chloro-4-
methanesulfonyl-phenyl)-3-cyclopentyl-N-[5-(1(S),2-dihydroxyethyl)-pyrazin-2-yl|-

propionamide (Compound B):
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conmpound, which upon in vivo enzymatic attack w ||
i berate the parent conpound. The chem cal alterations

w@Roosle37par ent conpound are such that the chanP€I/EP2007/060542

physi cochem cal properties wll, affect the absorption,
di stribution and enzymatic met &bol i sm The definition
of drug latentiation has_al so been extended to include
nonenzymati c regeneratign bf the parent conpound.
Regeneration takes pl ace a consequence of

hydrol ytic, dissociative, anf otmer reacti ons not
necessarily enzyne nedi prggrugs,

| atenti ated drugs, and revwr5|ble derijvati ves are
used |nterchangeabb¥s By#nf er®nce; iation
inplies a time | ag ellenme t or tinme conpdpent involved
in regenerating the Bi oattive parent nolecule in vivo.
The term prodrug is general in that it includes

| at eiih¢ pteparatdongf Gemipoand Besdiadosedlih Uasted Bass published patent

%&%@&g@f uzgpfﬂ %737?% ﬁ/(\_’:lglgl{] Elbﬁﬁ ﬁ%&ﬁ é‘ﬂf@dfqﬁefe?éﬂcé’ﬂerein.
receptors. The termprodrug is a generic termfar
agent B¢ 104 ‘t‘ﬁ%ﬁ’é@l‘lb@ nohERGE HSIhE PResERIGRVERtion mayde selected from a

Qideitibiyg cbﬂﬁPbﬁnd%hahmw @zﬁéﬁﬁlsol@ﬁlelpbﬂﬁnerm@ He&fnﬁ@mc or
utl ca ective neans. an anou

8elt{q%réqfag§8ﬁltopcoélﬂ¥vo&cfs/éa& é(ﬁﬁl‘élﬁ%{}ly IS cgm&a to m1cro eml)edded the
phasbiacesthilina fdryn alcamp)ltphbhefosml df tlhd"nﬁeenpéutmahy effiectise compound

S‘l‘t(f) S;ﬁldtlﬁ‘? t(i IS’relzegﬁ e co%&lﬁ?lﬂtf{oﬁ Llﬁll%%?n et o%gﬁe{ '18£rﬂlf§cturmg

er ape tlca
efflf 331 vredlmlmmedm@f éméabtl@oetmm@nl@soltlhlamh/wrs are those

gérle%llty'h\éem Q Iﬁ&l?%léegsvlékﬁﬁl\f%ll%m%{r&%\fgﬁpg aﬂfO ()@U@a‘ltgfl;@vl?)
BN 3 000 271D ST VR P DA Q00T h NN flustraive
fa;tmiplésméslﬁéfar iBhidrwaterpiysl isla Ipbbymaﬂsslhalhﬂe iRy i !atlﬁﬁl’ld ethyl

orm an ave e rm.," I.C
tnteisareo R PR BrrRaRa ) SRS A phagprac
tdlirhes dpelragictal 109, Bedragie® 8009 dmiehylainoe(iy)methveylate and
%&H ‘Pg‘rPeBéhelrc lg%Ftel"%lglrE]) \@?‘&9 %t%l!;ltogag@ﬂﬂés% %lﬁt%ﬁﬁhﬂ?a”éles,
pply@p@lgqcptytemlgl@aégp% hydroxylpropyl methyl cellulose phthalates, and
hydroxylpropyl methyl cellulose acetate succinates.

Eudragit® L100-55 is soluble at a pH above 5.5 and is practically insoluble at a pH
below 5.5. The molecular weight of Eudragit® L100-55 is approximately 250,000 D and
the glass transition temperature is 110 °C. The molecular weight of Eudragit® L100 is
approximately 135,000 D and the glass transition temperature is t 150 °C. Eudragit® S
100 is soluble at a pH above 5 and is practically insoluble at a pH below 4.5. The
molecular weight of Eudragit® S 100 is approximately 135,000 D and the glass transition
temperature is 160 °C. Eudragit® E100 is a copolymer of
dimethylaminoethylmethacrylate and neutral methacrylic esters. Eudragit® E100 is
soluble at a pH up to 4 and is practically insoluble at a pH above 4. The molecular weight
of Eudragit® E100 is approximately 150,000 D and the glass transition temperature is 50
°C. Eudragit® polymers are available from Degussa, a polymer division of Rohm & Hass
GmbH.



10

15

20

25

30

35

crystalline forms and anorphous forns can be
di stingui shed by X-ray diffraction analysis. The

w@e@som70i nventi on provi des pharmaceuti cal sol PAT/EPRATYE60542

forms for oral admnistration gonprising a
t her apeut i caIIy ef fective anount of an unstable

crystal e f ampr.ph
t her E%GL}ICIQC a @d]?jﬁe C{{hogﬁ)r COIQVC?"[HE]g rr@%?sé%bg%rgcfalgae |f0nrfnoor an
amoihoius forat @fra- thpmgght@lheefﬁmhymmmp@mglﬁetoabt joni¢ water-insoluble

ﬁglﬁnﬁfgﬁg %ttﬂu?ﬁ)' 1‘3&’%@@1@ cBpr%h@ f&%h@'eﬁ@@&rﬁgeﬁt%% be carried out by

nor e e er ab t he phar maceut 1 cal
f aﬂmbiegofaaﬁ‘ﬁhﬁfl%él@rsgatvfeon% uiaig mirgogRdedding methods include fluid

Béd/&dadihk) sﬁﬁlyfd?fqﬁg 196 p hali §) Relwentt @ne®l1ef miidteprecipitation, hot melt
thera eut caII ‘eff (al ve conmpounds in the present
P 1C§ BEEEROfTSfr a wi de variety of

corrpounds and t he pharnaceutically acceptable salts
t her bod spra')héryargmmmnhlﬂimmnpemndsthbmpkutidaﬁy bfergve engeound, in
E’iﬂf’e‘? M‘B&sf@%%yﬂ e BRENINRG AR ‘36 Qﬁ%ﬁlﬁ»}%u& ?&ﬂﬁ N6y tSonic water-

t o ‘aqueous ne
msylslbkﬂ nolyiecrasniotpherd 18 p sommya] itenyhayig ealwlvvebcalmg RAIBHE.Z.»
Q@Hﬁolaacteﬁﬁhg EREYTHeQoBbn iFiheh e pdrither l?@ﬁﬁhie‘a%b leYaporate the
effec ive con;l%gunds ak | ucoki hase acti vat
yag ththerpgytica xsﬁtg G BRI gp e FPedds in an
@nnbfﬁifoyls fordi mahé wnid waat-msolubkfpdype. 2 di abet es
mellitus and future indications inpairing fasting

gl ucﬂise?sog € 9201% ledrmgtlo&)?& \}gjialt'igﬁ‘?l?eﬂtl@c\ Cfamgleaggét@ly effective

Preferre UCO | nase oun
(@updursk o elthﬂéta phreelly tosighle pWeﬁym)e-f@rm or an amorphous form, and

He(iBic %ra@Panﬂl%l@B@l‘S}ﬁﬁélr ]1re d\ks&%(d Rz &rdm¥h kolvent, e.g.,

gr . pﬂlyggcaegwlg? dhlg;lnﬁ)é(rfﬂgﬂ@g@pf eéh:y}ol BRERPE)eLe- The therapeutically
ey tiopedthydunld dnd-ibhic Slatet-ididhiytsle paﬁyﬁiehydlmu@yrsalzermcme& kd cold

%{e?@%’?&? %gﬁﬁé‘g%g& ?(%'I gr(lj %[(B;ﬁ?pr(%}_g EE]{ t8rC8usfe[ge glerapeuhca?ly éffective
owhpanebtel rhismyireqipieny In) thd pplyaRyic 3aawin-healesipaip iy lof Hd-splution is
Hé/ﬂeﬁaéﬂ{ u%o}ﬂltﬂ? P%gﬁlepél}ﬁ]gi' g&i in%gpﬁ%ﬂﬂg féac‘zzrtalg o one dskllled in the

prieparation anor pnou I SC ose
Witi Theansrenregpise @ﬁhen washe several times with the aqueous medium until the

amount of residual solvent in the polymer is reduced to an acceptable limit for that
solvent. An "acceptable limit" for each solvent is determined pursuant to the

International Conference on Harmonization (ICH) guidelines.

In a hot melt extrusion process, the therapeutically effective compound, in either a
physically unstable crystalline form or an amorphous form, and the ionic water-insoluble
polymer are mixed in a blender and fed continuously to a temperature-controlled
extruder causing the therapeutically effective compound to be molecularly dispersed in
the molten ionic water-insoluble polymer. The resulting extrudate is cooled to room
temperature and milled into a fine powder. Plasticizers may be added to lower the glass

transition temperature of the polymer reducing the processing temperature.

In supercritical fluid evaporation, the therapeutically effective compound, in either
a physically unstable crystalline form or an amorphous form, and the ionic water-
insoluble polymer are dissolved in a supercritical fluid such as liquid nitrogen or liquid

carbon dioxide. The supercritical fluid is then removed by evaporation leaving the
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no. 7,105,671, which disclosure is incorporated by
reference herein. The preparation of Conpound A | PA

w@ caspupanol solvate) is disclosed in United BIHERR07/060542

provi sional patent application qo 60/ 791, 256, whi ch
di scl osure is incorporated by I%F erence herei n.

ORIl RN E Lo RbBERI RS TS HARE R ar FEPROUiS the
pelytgriesuitfiony| - phenyl ) - 3- cycl opentyl -N-[5- (1 (S), 2-di h
ydroxyet hyl ) - pyrazi n-2-yl]- propi onam de (Conpound

B) : TheiPb&R@adhd RMhOfhoGPRHRE nBcroSe il IiRSAEhbLA to provide
Unj t ed Statgg ubllshed pat ent ap éﬁ%@tlon no.

DOH20 IA A CWERT &R aax%leh%*é GPBIPPEN B ‘@%{elbylsoluble
p@lfyﬁfeﬁ FCEd ibed eMnnnglelt@hhslo\g@bﬂhomafspﬂlmnlﬁg @@dc}(flfﬁfa&nal ie.,

Er esent Iy el ect e

oo ieyP 5 Bk M S e B Se i B Eftioua el SiScessing
[rohyotegy. fay avermive nomponnd atsblobilzed Bedtkotal end sfcontreted into a
LA SRl A kit PRl MRicolhopr 1t cal o

m cro-e e unstable crystalline formor
annrghous faorm of the therapeutlcally ef fective
conpbbmErtiont shethgipeiticallpetfictvemmpainddeippionis atginsoluble

g@ﬂy}rﬂeﬂm gf&ﬁ@m Rxpesed tbQ: faﬂéralﬁy Blohgt 1 é©Nd] fnbfNpreferably from
c water- insoluble

I u
STy e ana TR SEHE PR 51 HADP S R hB U ar viel ght
rangi ng from 60, 000- 300, 000 Daltons (D), preferably
65 00be ﬂl‘é&,p@@ﬁ)cany eﬁfmﬂivam@hppm&f Bpadskyt id (ﬁhezlﬂ(h,r@ﬁoeuﬁical solid

géz Forkd R eh{)%lliﬁtafl%ﬂo\ﬁ%t 5@ 'Sgigtcp%%;ﬁ Irab'l Rof 10% to 60%,

I NS e po ners 1 nc
‘g/preéﬁé@ Bly froe E9p 0 %%r@ BO# PAg] ieltabl(yrfyorni&@%xts@})‘)/o, by weight of

mRibacEhpssidsd.d and net hyl met hacryl at e copol yrer s
(Eudragit (r) LI OO Eudragit (r) S-100),

di me | am noet acryl ate. and neutra thac

oo or P BB R e agrbu g oF B B peubrtty FheaRe CompSund i

ameetramet}mmhlaahateascal pﬁiicyd@sagd foaneh ah emplhhaf faire$, mg to 750 mg,
0 | at

RSB Y S E R e TE Y et B SRS PR 10 fEpg nd most

EﬁﬁﬁddVﬁDOT)mbmg@lg@hmg sol uble at a pH above 5.5 and

is practically insoluble at a pH below 5.5. The

nol epfé'f@ﬁbly\&hg Earﬁ‘facgﬁﬁﬁ%hﬁ dokae kdrAPrsARpdstted on a microcrystalline
%B 1 oxl I 1¥ %
lulose sp ere and further comprlses a seal coat around the pharmaceutical solid

dosage.

The ionic water-insoluble polymer matrix in general has a mean particle size of
from 100 microns to 1500 microns, preferably from 150 microns to 1450 microns, more
preferably from 175 microns to 1400 microns, and most preferably from 200 microns to

1375 microns.

In another preferred embodiment, the present invention provides a method for
treating a disease comprising administering to a subject, in need thereof, a solid
pharmaceutical dosage form for oral administration comprising a therapeutically
effective amount of an unstable crystalline form or an amorphous form of a
therapeutically effective compound micro-embedded into an ionic water-insoluble
polymer, wherein the ratio of the therapeutically effective compound to the ionic water-

insoluble polymer is from 5:1 to 1:5, respectively.
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the glass transition tenperature is 110 0C. The
nmol ecul ar wei ght of Eudragit (r) LIOO is approxinmtely

wa3®soeoD and the glass transition tenperat urBCT/BP07/060542

150 0OC. Eudragit (r) S 100 is_f [uble at a pH above 5
and is practically insoluble at a pH bel ow 4.5. The

I
m) eﬁreferal%lgle[hg ?%686 615/%% 89 Hr({‘éc{e)s a me]tl%)o for trea‘im%a disease as

r oxi ma Iass ransi
d medrbows @rhm@m‘@@ t@@ap@mdalhfgqfﬁect@\re)compqugs aglucokinase activator

?J)lyrﬂf“ M&E fgfﬁﬁl?}’ ILI%Wd@@ ?stam’lletlﬂgﬁ Q?Séﬁﬂeﬁta%o@en Uherein the

t t
geg n%seaftwaﬂqmowovgs&e%ﬁ& ?gh%?g@tm@{hﬁwulfﬁ%nbsn@ 3-[1(R)-
aioxa Mo pEAYIE M(py Tﬁhﬁnlﬂi’}gg@ na\mugbfz@i) (F%chﬁ@ht (r)
I gXI as
Fetner o SRR Shah e plopean B 5 e Gt G gngrir ¢ Y-

propienaaiilabl e from Degussa, a pol ymer d|V|S|on of Rohm
&Hass GrbH. The m cro-enbeddi ng net hod for converting

an Uﬁxse*f&c%lg tﬁ yrcéts«?"[t 1ﬁ%ﬁt1819@¥8v‘?c{es %gnélﬂi'i’& Fb'}%éﬁtuflpg{n BsOfse &5

t her apeut | oun nto
Mtr@dabpvﬁs mhemrethséhvﬁmqtléalhmfﬁeictxvetcenmowéeqpr?wet in the

99&?&%%&15@%%@%@% R o RO f H@nﬁﬂfoﬁﬂt s¢) BUbo Y5086, by
thods.. Il strat% nonI

e bofetﬁﬁga iRE AR oF e (bl P e%él?%@s defined above,
she@jh mléyhldﬁ@peultlyﬂb'fﬁfﬂettmemgamﬁw bf/&lﬁtth@ﬁ)pﬂultlezhllyﬁfectwe compound is

mcr pr cipitatio xtr-usiQn, a
Rl PRl b 200 BRabs b 3h FPhoy L o bt me o

Hvuﬁﬁﬁ@nzang nmet hod, therapeutlcally ef fective
compound, in either a physically unstable crystalline

for nPleerﬁﬂ BBYiabPHs hahsd a&qﬁjchhgI ﬁ)eﬂél‘@ 'i‘rlﬁﬁégtlcc):rg rﬁ%rem the ionic
\' |

wat eri n bl e ol SSO

¥aley él#pf@éﬁlupﬂ‘gmgr is éaf%eﬂa qrr?lﬁgdlf) giowp copsigfing ol pethagrylic acid and

abel eﬁﬂ}lﬂate eblﬁ‘olyﬁﬁhﬁ ISl@l!hldtﬂyB@ adi® aﬁ&ﬁfétf@lﬂh&ha@ﬂa@dﬁ@blymers,
ILl1ze rate .t he .eavl ng t,he

e Py P R D e S e R i e RatiiBgrs, sellutose

mteaﬂp]nqhhlatfs, [f(Iby\ml}{l acdtdte phthalaa:esy\la}tdeoxﬂmspylub«ttbyl cellulose

0 S drhyﬂ Y&V & 1rc9ﬁ G QRIS RIT %ﬂ a%ther
ROUNIIRS: arldhyRr a1k Leg o

t1ca ctive conpoun
Brefgread embsidjmrriathe,presast lamrél%lrgrgwéﬁq 4 methiodfer Eﬁepfarmg a

pRRGRRAUR f DTifldod#3E form for oral administration which comprises micro-
embedding an unstable crystalline form or an amorphous form of a therapeutically
effective compound into an ionic water-insoluble polymer, wherein the ratio of the

amorphous compound to the ionic polymer carrier is from 5:1 to 1:5, respectively.

The pharmaceutical solid dosage form of the present invention is prepared by a
process, which preferentially converts the crystalline form of a therapeutically active
compound into the amorphous form micro-embedded into an ionic water-insoluble
polymer matrix. Preferably, the resulting granulation (i.e., beadlet) is blended or seal
coated with an anti-tacking agent. The percentage of anti-tacking agent added to the

spheres is from 1% to 5%.

The pharmaceutical dosage forms of the present invention can be prepared
according to the examples set out below. The examples are presented for purposes of

demonstrating, but not limiting, the preparation of the dosage forms of this invention.
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the ionic water- insoluble polyner are dissolved in a
comon solvent, e.g., dinethylacetam de,

walzemsoksybf or mam de, et hanol, acetone, etc. ThePCT/EP2007/060542

therapeutically effective conp?#pd and ionic water-

i nsol ubl e polyner solution is en added to cold water
(2C to 5C.) adjusted to an appropriate pHto cause the
therapeutically effective SRR d to microprecipitate
in the polyneric matri x. The—uﬁégred pH of the

solution is dependent upon the polyner enployed and is

r eadiThg/follswina xpmalss eraryovded sxillpstide pharpiaeeical sofi dosage
f9rfisOPRiRR uBliiteat Bdiffereh DRV EHRS pREN EER pSUnAE $o Wnidhwithe

aqueous medi umuntil the amgunt ~of residual solvent .in
tﬂ%élu%m@g?eri G0 e ies o cROLEREAbHe PR dRoo e
pollynerstversfg noaoaeprattelhblapdlymko); @dcli) siiffaremtphiysically unstable
deggﬁgk(%dsqyg uant to th@mkﬂternational Conf erence on
Ha?'fronr 231 °ol %?Ciﬁ guPg&li'ties. I1n a hot nelt

extrusion process, the therapeutically effective

conpound, in either a physifxample lunstabl e crystalline
formor an anorphous form and the ionic water-

I NS Of HHpliLoxRRIPWTE bh & B @Psolil ddsdde eree bt ARGkph8Fs 2(R)-(3-chloro-

ontjnuously to a. t rature-control] ed extruder
a%@l*ﬂbes{ljlﬁ@yﬂ-ﬁg?ra@égﬁ @r%-yﬂé-ﬁfi%ﬂew A ASEHE 20 8) be
ﬁfdp&ﬁﬂhﬁl idé &C(ldhﬁ@ﬁfcsﬁﬁwhmpféﬁklﬁecﬂmflfﬁeeé’in itl@a(rjkirﬁorwhbﬁ:f drulg V\(fjas micro-
L NSO .e pol.yner. The resul tin trudate, {S, € e
DR iRV s e Y By KR LA IR S6propyt
flcalsal !scl!vzte,rwshin]ays at;élyaid@lbfdlrtsmbleonmal][imefogmasgﬁl as a starting material,
LIARILARRALE H&ein%ugBGu%rﬁl 'T)‘? tROIYITEY, Crr{l)%q{f']lllqlg ngodebie
processing tenperature. In supercritical id
evapgration, the therapeutically effectiyve conpound,
in efigHEr! 18 agieEIe Allusirating: Brsfaredmpisrormpadding pracess fom
APFYsPIgUS cttainBlic saidhef d BBlageWahly efi@aldddrepaldyam@ran ionic
are disERJveq in a sgﬁercrit%cal fﬁuid such .as Iigg%% )
WREFOGEITLeT Pelyges of R APISHYHRGRF ge vl ePqipavine f {ipetiyed coater.
fluid is then renoved by evaporation | eaving
t het ke eygguerite adedyn dfeffechithgor exquaplachre set out below:
m cro-precipitated i n anmorphous formin the polyneric

Eﬁ&tra. @ LF(b(PdrRil lﬂﬁﬂagg@aﬁﬂO@QﬁSgV ehﬁ.‘@r sHm Ph%fn%[ —r@ggug;a?r 0
- enbeddi ng nethod to provide

Kollidon VA 64 (Vendor - BASF) Vinylpyrrolidone-vinyl acetate copolymer,

Copolyvidone, copovidone, VP/VAc copolymer 60/40, copolymer of 1-vinyl-2-

pyrrolidone and vinyl acetate in a ratio of 6:4 by mass.
Amorphous Calcium Silicate (Zeopharm 600) — Vendor: Mutchler.

Cellets® (Vendor: Glatt Air Techniques) are Cellulose microcrystalline spheres prepared
by pelletization.

Particle Size Specifications:

Cellets® 200: Particle Size: 200 to 355 pm: > 85 %.

Cellets® 350: Particle Size 350 to 500 pm: > 85 %.

Altalc-500 (Vendor: Luzenac America) is talc, very fine powder grade.

Corn Starch (Vendor: National Starch).



intimate contact between an anor phous conpound and an

ionic water-
wo b@sierbnol ogy of choice for handling a tackyPCI/EP2007/060542

i nsol ubl e pol yner.

Fluid bed coating is

material, i.e., anorphous conpg nd t hat cannot be
processed by conventional aqueous processing _
1588 ﬁﬂ¥g&£ﬂ8n%ﬁgﬁfh°us conpound is solubilized in
haho is converted into a stabl e anorphous form
after renoval of the ethanol. The ratio of the

therapeutically effective conpound to the ionic water-
i nsol ubl e pol ymer i n Bemafation Sompesitign1 to 1:5,

pr ef

rably from4:1 tao 1:4, nore

preferably from3.5:1

to 1
resp

isp

Ehigrddibts The therapeuti cal
I esent

3.5, and nost preferably fr

in the pharmaceuti cal

on13 1to 1 3,

y ef fimepireapaderpound
solid dosage formin

gene
from
nost

r@%@%p%mgﬁgb nore preferably

an anount of from 5%

nra'F ar er'\l \/ 'Frr\ 2004 to /|n0/
€ aid O

to 75% preferably
from25%to 50% and

ht of +he

h\l \nn| Fal

tota
anou

m
LAY Ul 99U/

Commpund%ﬂ@ﬁ. The therapeut
nt of the therapeutically ef

LAY A\ A crre

ilgakhy~ef f ecti ve
fective conpound i s

presept . hid p rmaceutical salj.d-dosage formin an
armunt&dfl&%roﬁrgoggr?;]1 to 750 ng, prefﬁerably from20 ng to
500 n nore preferabty from50 [é) t 0300 g, —and nost
prefeaaﬁﬁyﬂ¢ Y om 100 ny to 200 ng.18PPeferably, the

phar

ceutical solid dosage forr

is deposited on a

m cr
conp
dosa
genef

DRixSEdbtalline CeRLlbt SRregpher
ri ses a seal coat around the

gﬁFlhggﬁg nic water- insol ul

@53n4 further
phar maceutical solid

| e polyner matrix in

of from 100 microns
rFrons 'l-r\ 1AEN

to 15
m cr

nean particle size

nrof ar er'\l v/ 'Frr\r
HI \ABAVI BNy v)
o&stnmre preferably from 17

150 m ¢
LI "EAY4 nmrolr UlitTo LT IU

5 mcrons to 1400

njcrons, and nost preferably from 200 mcrons to 1375
M Cr DR%rorphous Calcium Silicate 8.55

(Zeopharm 600)

Povidone K30 0.45

Fill Weight* 450.50

Filled in hard gelatin capsule

**  Equivalent to 100 mg anhydrous form after the IPA removal during processing

Drug Micro-embedding Procedure

Preparation of the Drug Layering Suspension

In a tarred stainless steel container, add Compound A IPA to ethyl alcohol 200
proof while mixing using a propeller mixer at medium speed. Continue to mix until the
Compound A IPA is completely dissolved. Slowly add the polymer to the above solution

while mixing at medium speed. Continue to mix until the polymer is completely
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I n another preferred enbodi ment, the present invention
provides a nmethod for treating a disease conpri sing

w@odimsieroering to a subject, in need thereof, BCHBP10d7/060542

phar maceuti cal dosage form for ¥[al adm ni stration

conprising a therapeutically e% ective anmount of an

nstabil rystal Line r r..an t phous._ f or f

AR, S b Bk QL A Bols SR RTE WP RIS b M@l g apore

solufignivhilovaeng usingo puipeBerpolxynarmedimrspead. Chatine inging for at

Rbstliuk BELARBHE A ifR N chsl_%fr;i(%; bf e dﬁ%‘@?&ﬂ% shgi)eihglgn i8Ythined.

wat eri nsol ubl e polynmer is fromb:1%10 1.5,

respectively. Preferably, the pres
DET ’ 0

Application of the lrne | avering Suys 10,

ent invention

GPBY S HE Y Sy gfNg S Ll $83se as defined

above, wherein the therapeutically effective conpound

I s aPgtasidtobarassglliae tdbise spheesnQulids 200 feto prfkiidbabioater with a
wuor\s/tle dﬁg irllsse:rtawg,?rtnqﬁg m'sllcsrogzjrefstlafl]1e g cgpu?(\)/s% ’splr\{\e':f}gsr (‘%(I)rnattleggt 2 minutes
gl ucoki nase activator conﬁoun& I'S

2{tR)inl¢Baic tehmemtdrerrd H0 anlgs Gl bomyding hidhyik)t-ade {dl Ry 1o fluidize the

%}%%‘ég( %%g)hﬁ%?gﬁ%’f i_alrérhlig(dgﬂﬁgéi\@oﬂ'f?o'rﬂ( LIRS BRATIAR rRfalline

ﬁeﬁiﬂaﬁﬁ SRS ESIRINGRBHY N USE. using DipyereNar nuxgrst mpediym spegp
Y pR¥UthY fol oyl @Folesginy kdndifsapi onani de. Pref erably,
the present invention provides a nethod for treating a

iisease as defined above, wherein t herapeutically
g#?&@??@@‘ggnpound i s present ﬁﬁ:§k2%bharnaceutica
solid dosage formin an amount of from about 5%to
Abgat prodost tbppeveiighit of t he t ot4dt 1@Skpositi on. Mre
preferably, provided is a nethod as defined above,
whesnebhntdhe therapeutically ef figgiigwepgmount of the
therapeutically effective conpound is present in the
gharnaceutical sol i d dosage forqéig amount of from

HUBEAON T PESSiout 750 ng. PrefeF 6&%? provided is a
nmet hod according to the invention, wherein the ionic
wat etJse suiSabnthirerobohy nexd to flugkideabt gthetasom t he gr oup
consisting of nethacrylic acid and ethyl acrylate

cop 01) re%‘esuﬁﬁ{gl'kﬁ'ﬁ{; Yelykzr%d @ﬁllugesafrdg afTBisbY hBEL W t% la@f)l‘?fing the seal
copol yners,
coating process.

Seal Coating Procedure

Preparation of the Seal Coating Suspension

In a stainless steel container, add povidone K30 (polyvinyl pyrrolidone) to ethyl
alcohol 200 proof while mixing using a propeller mixer at medium speed. Continue to
mix until the povidone K30 is completely dissolved. Add amorphous calcium silicate
(Zeopharm 600) to the above solution while mixing using a propeller mixer at medium
speed for at least 30 minutes or until a uniform dispersion of the seal coating suspension

is obtained.

Application of the Seal Coating Suspension to the Drug Layered Spheres

Spray the seal coating suspension from above mixing continuously using a
propeller mixer at medium speed to the drug layered spheres from above using the

following processing conditions:
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di met hyl am noet hyl net hacryl ate and neutral nethacrylic
ester copolyners, cellul ose acetate phthal ates,

w@eiopwityl acetate phthal ates, hydroxyl propyl PEL/RP1007/060542

cel l ul ose phthal ates, and hyd[ﬁ¥ylpropyl nmet hyl

cel lul ose acetate succinates.ln yet another preferred
erg‘oodi ment, the present inventiagn Frgq\;i des a net hod

IBft A EPRFiAY€a phar maceuti cal ¥of Y ‘osage form for

oral adm nistration which conprises m croenbeddi ng an
Uagtahbduanyapahtirae form or antOanroghous form of a
therapeutically effective conpound into an ionic

NaL|L Rrih&sol ubl e polyner, wherein, the patio of the

anor phous conpound to the ionic polynmer carrier is
fromb5:1 to 1:5, respectively. The pharnaceutica
AHIMgaEIsHGRreswEm of t he presertO FAWEHi on is prepared
by a process, which preferentially converts the

crystad duffigerftirodimeudedas aprlite thabpheradct i ve conmpound
into the anorphous form m cro-enbedded into an ionic

wat er.- i nsol ubl e I r trix.. Preferabl th o

resuPEy g SgY SRS drombabdvs disime aftyie Colp lempsiafurg of 40 £ 15 °C

geal leaw 30 exinuies.Cenh tarseal-coack ispiteresge wbraiTh erqekictentpageure of
_ . 0 g

B RSB 0o AR RO IR BEINENER chfed SIS o

Aot pelyethrisne bags pr epapaye dighoddisiyrelyethHenerahghgdhe finished

§ef%I cada%td s@tﬁér‘éiﬂ@n &r&ﬁg&%@@ﬂlﬁi@q&fatggz ﬁlrdi‘é?sﬁﬂ Rfad@r higltlﬁ@@s&??

0 nstr.ating, n m ti ng, e preparation o

et e bR Eo e HeD bass bEeerD M eselipphReTefgs for

tdapaativgr. exanpl es are provided to illustrate

phar maceuti cal solid dosage forms, which utilize (i)

different ratios of anmorppgus. Geapeunds to ionic

wat er i nsol ubl e pol yner; (Ment types of the
polymers (i.e., ionic water- insoluble polyners versus
noni Bing awarere-Bbingmashipsl flhibesyal center gahierep figint plpve o white
Bpaichald yeldtirsdapQllS £ kyesdpaditibd@rde@ eBht $RAusSh@white opaque hard
startlng mat eri al . amLe.l . . .
gelatin capsules as necessary. Store the finished white opaque hard gelatin capsules in
double polyethylene bags in a closed opaque high-density polyethylene pail with two

silica gel bags between the polyethylene bags.

Example 2

In this example, a pharmaceutical solid dosage form of amorphous 2(R)-(3-chloro-
4-methanesulfonyl-phenyl)-3-[1(R)-3-oxo-cyclopentyl | -N-(pyrazin-2-yl)-propionamide
(Compound A) was prepared, wherein the amorphous compound was micro-embedded
into a nonionic water-soluble polymer. Compound A IPA is the isopropyl alcohol
solvate, which is a physically unstable crystalline form used as a starting material, and is

converted to the amorphous form by the micro-embedding process.
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In this exanple, a pharmaceutic
anor phous 2(R)-(3-chl oro-

- (pyrazin-2-yl)- €
prepared, wherein the anorphou
into an ionic water- jnsoluble

is the isopropyl alco %P“g%(yh?e

al solid dosage form of

wd2emspkEnesul f onyl - phenyl ) - 3-[ | (R) - 3- 0x0- cycl opETERL0D7/060542
propionanide%égbnpound A) was

drug was m croenbedded

ol r. Conmpound A | PA
8?P§ﬂ38 is a

fAr v tieanAd Ao A
rrtfmmrusStTu adas d

physiecaty—tunstable—ecrystattin
starting material, and is conve
flmgmadisnts he i cr o- enbeddi ng pro
diagramillustrating a preferre

rted to the anorphous
cess.m@icepsube™] i s a
d m cro-enbeddi ng

PD ofiRs. depositing an ethan
t herapéeutically effective conpo

olic solution of a
und and an ionic water-

insoiuqhg pol'ymer on a m crocr
sﬁﬁ@P@“ flgAa fluid bed coater

staltine celturose
Jl?ﬁéSexcipients used

set out bel ow

Exielicgi @ VAret LI OO and Eudragi t
Rohm Phar ma - Degussa) Kol | i do

(60)00L100- 55 (Vendor -
n VA 64 (Vendor - BASF)

Vi nyl roIidone-vinyI.acetate
%%?géédone, copovi done, VP/ VA

A AN AL g

\\\\\\\

C [ yner,
c ¢topol ynmer 60/ 40,
- .

Ane—and v\ ]

COpPOoTr-ytret of—t—wi iy —2= pyrrol i
i MigogrgistalbneCelbuldsetfphamss. Anor
(Zeophar m 600) - Vendor: Mutchl
Q@dibisAlob) Techni ques) are Cel I U
spheres prepared by pelletizati

arnnt ot ~
Uunc arru  viiryld accli at t©

pHEWé Calcium Silicate
er. Cellets(r) (Vendor:
| ose mcrocrystalline
on. Particle Size

;gg [ fications: Ceftets(r) 200
GPRt > 85 % Cellets(r) 350:
0 -

i Smbaphbus GalyurhiSiikaowder gr ade
Nat i onal Starch). Povi done K30 (

ﬁg&gﬂﬁg&{&ﬂDCbnposition

Particle Size: 200 to
Particle Size 350 to

.aﬁbrn Starch (Vendor
Vendor: BASF).

Fill weight*

323.86

Filled in hard gelatin capsule

X%

Equivalent to 100 mg anhydrous form after the [PA removal during processing

Method of Preparation

The capsule was prepared in a manner similar to that set out in Example 1, except
that Altalc-500, instead of cornstarch, was used as the anti-tacking agent. The seal coating
procedure was replaced with the blending procedure by blending the resulting drug
layered spheres with amorphous calcium silicate (Zeopharm 600) in a Turbula mixer for

5 minutes.

Example 3

In this example, the inventive amorphous 2(R)-(3-chloro-4-methanesulfonyl-
phenyl)-3-[1(R)-3-oxo-cyclopentyl|-N-(pyrazin-2-yl)-propionamide (Compound A)
formulation was prepared with increased drug loading, wherein the amorphous drug was

micro-embedded into an ionic water-insoluble polymer. Compound A IPA is the



Filled in hard gelatin capsul e
anhydrous formafter the IPATr

Layering Suspension In a tarre

contai ner, add Conpound A | PA
E)gr%fg \Aé{(']]flol ol %od\)/e(e{tng/vhuﬁl

U@tﬁyiabtaedys @msgmdvtedhe 8howhpus
above solution while m xing at

** Equivalent to 100 ng
enoval during processing

w@rwg/oM7er o- enbeddi ng Procedure Preparation of PCYEPIOUEH0542

st ai nl ess stee

o'ethyl al cohol 200

© avhic Xlrs]g R?Y? ra;ﬂﬁ %ngoble cgfs%[l}&etf%rne uselél as a starting

ﬂntmttwethp mlyweermbftddtfrg@rocess
medi um speed. Conti nue

to mx until the polypgimiigi&POBmpbatiydi ssol ved. Add

cornstarch (or Altalc-500 as s

peC|f|ed in the

formuiation) to the above solu
ﬁﬁgr eIIer m xer at nmedi um sp

on whife mXxing using
ced. Continue m xing for

t beudkaygrihg@yer i ng Suspensi on t

& 1hour or until a uniform d"$RSF §IRSH'of t he
drug | ayering suspension is obtained. Application of

o Spheres Pl ace

spheres. Spray the drug |l ayeri

m crocrystalline cellul ose spheres (Cellets 200) into
ac&lngoﬁin@gq oater with a Wir st {4 «<knsert. Warmthe
M Crocrys F ine cel lul ose spheres (for at least 2

III IIUL €S VVI l II I III Cl al r l CII}JCI ature Uf 50 15 OC,

pEerrgii*hgl0udX i ci ent air vol ume6€.67G | ui di ze t he

ng suspension from above

oy Qstahg M crocrystalline cel
continuously using a propeller

Jh9§@)spheres m Xi ng
m xer at nedlun1speed

oyi n Ng proces
gerast
OC Nozzle orifice 1.0 0.5 mm
3(@lletk-200Bar
fluidize the spheres. Dry the

I'TO
lae %eﬁlﬁws@ S get pr

Use sufficient air

S5ing. condi tions: I niet
tenperature 40 10
At om zation air pressure
vol unme used to
resulting drug | ayered

sggfégazfor at | east 1lhour pri

or to applying the sea

Amorphous Calcium Silicate 5.730
(Zeopharm 600)

PVP K30 0.620
Fill weight* 317.670

Filled in hard gelatin capsule

X%

Equivalent to 100 mg anhydrous form after the [PA removal during processing

The capsule was prepared in a manner similar to that set out in Example 1.

Figure 2 is a graph illustrating the powder X-Ray pattern of the pharmaceutical
solid dosage form of amorphous 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-[1(R)-3-
10 oxo-cyclopentyl]|-N-(pyrazin-2-yl)-propionamide (Compound A) (Example 3)

compared to the Compound A isopropanol solvate, a physically unstable crystalline form
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coating process. Seal Coating Procedure Preparation of
the Seal Coating Suspension In a stainless steel

wa@oemsaiiter, add povi done K30 (pol yvinyl pyrrol PADRRI00T/@60542

et hyl al cohol 200 proof while mxing using a propeller
m'xer at nedi umspeed Continue to mx until the

Iagglgtear K30 férlal? g}alca%m ¥hag 6}8)8 olecte?l ﬁmcro er%bn%d rrgerocess

P amEit e bove so
mmfdrentmllx |cmgvem®dmlge @Wmlbp@fdrmtomm@ph@ts faedi um speed
for at least 30 mnutes or until a uniform di spersion

o) L BARE aGP I NRR AR A X R ARBE of the pharmaceutica
A(ﬁgsﬂd‘@%geéaﬂwé%msm@y @WSO éeﬁqloreo%meﬁ&ngﬁ%@éwspfeﬁwﬁ%ﬁ%(R> 3-
akmwa;lcspentym QNC@RtdzIDYH)yropfoinathide m@m@idrﬂrA)mExahpaB) after 3-
a

oM S8 B BoiieBYEh CsRRET SR anlifiogfated opaque
highplenatyyrodyeBylent Dol Wil gptastr aguntlicheng dragthercomt®uhd
Q%M%b%ﬁ %{,Eﬁ@usjff’ﬁﬂ 0.5 mm Atom zation air pressure

ar

e su cient air volune used to
fluidize the spheres. Dry the seal coated spheres from
above using an inlet air tdmpeladure of 40 15 OC for
at least 30 mnutes. Cool the seal coated spheres to
obt aimthaseuxahples, soBAA6Sgt Wrehsff adrpHoud Oy (3t @lﬂ@ﬂol%}

P BRI L DBy m ey S AT A o g sESpionamide
m@hpdmrdsm,yvlmdily dtehanh@pbopsaiomposini pvas gcriok-arhisduieledd sigladr into
@t sﬁgeﬁ ﬁlrugﬁe IPSOP}{I‘FII&H Q|r it ﬁh%( %Bf&%lra%} oﬂ?rﬂipél?m@rsci{q %%%ﬂples 4-5

opaque pro yet ene pail
geExamepjes Gét r@g@ﬁtquﬁe gs,ey:@pﬁ)}@pl@ﬁ@s vergPrepgred to 1llustrate the effect of

polymers on dissolution profiles of the dosage forms. Compound A IPA is the isopropyl
alcohol solvate, which is a physically unstable crystalline form used as a starting material,

and is converted to the amorphous form by the micro-embedding process.
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hore
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2 In this exanple,

bCl VWCTTI l hC [JUI _YCL IMTyT CTIT bago EI\CI.II}JI C
a pharmaceutical solid dosage form
R) - ( Bxgaer eapsule”

yl - phenyl)-3-[1 (R) - 3- oxo-cycl opentyl]-N

ER{RPleQnan dexdnGarpound ERAmpRS

] Example 7
ei n the anorphous conpound was

iNt.o a noni ter-sol ubl e potymer
{anig-pater- %&?@ﬂw olxmephoN g vater-gpluble
y unstable crystalline feolynused as a
al, and is converted to the anorphous

etk

t.he m cro-enbeddi ng process. Formulation
i Filled in hard gelatin capsule **

L\.Iul valent—+o0—10606 Y cuulyu ous—foermafter—thet+PA

reompaindiddPAg| pro2essi ng Metddd of Préph24ti on THé4.245

capsule was prepared in a pmanner simlar to that |set

%drk@t@ﬁﬂ@# ds.cRxcept that Altalc-500, instead _of

cornstarch, was used as the antl-tacklng agent. The

Seal coating procedure was| rept aced witit the btending
wHagtt eld9y bl ending the r %ing drog | ayered| "

spheres with anorphous calciumsilicate (Zeopharm 600)

i Povadoerknel a m xer for 5 mnutes. Examgkg’® _

Klucel LF -- -- -- 66.670

Altalc-500 29.412 29.412 29.412 29.412

Microcrystalline 303.918 303.918 303.918 303.918

Cellulose Spheres

(Cellets-200)

Seal Coat:

Amorphous 10.204 10.204 10.204 10.204

Calcium Silicate

(Zeopharm 600)

Fill weight* 510.204 510.204 510.204 510.204

Filled in hard gelatin capsule

X%

Equivalent to 100 mg anhydrous form after IPA removal during processing
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In this exanple, the inventive anorphous
2(R) - (3-chl or o- 4- net hanesul f onyl phenyl ) -
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de (Conmpound A) fornmulation vva% prepared with

i ncreased drug | oading, vvhereT ihe anor phous dr ug was
Into an | C
Corrpg%% ga% ﬁjlleg&s repfnﬁ:ellrsl 8 Fr)rrlaélrr)le 51 ‘ﬁ)tﬁat S€ out 1n% V%IPCI except

thait Altpllayb§D ciabtieyd @ﬁ@tmrehma;sm@d ¢S|a|ne tﬁdﬁng @g;fed Tzhlg seal coating
PP&E&dr@ By Hck@'«mth%@'bl‘eﬁd& EY&%H&Q by ®1dragh ARPLRORKS drug

orm by the mcro-enb rocess. "Fornulation
@Wﬁ@épftqr%sﬁmﬁr KPaEplioHs ﬁf’é?lb] feate (ﬁe%%h@é 16903 #n a Turbula mixer for
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2(R) In( Bisshhopls, theripydnginesubfmoys 2(he(dydhlod-4-n{ed)angsulfonyl-
FK&}@)@ Ic%‘?ﬁi&h%}}l-]N s Q %%QQﬂ@yd%o%Je?hyBr ﬁﬁ%ﬂﬁ] Qf‘@,ljj ngoriplonamlde
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I f tiall
CHOLPE L FRSa §SeiTa Her R b e L Faitahous form by the

Figurent@®ddmggproeeaph il lustratin
patterns of the pharnmaceuti cal

anor phous F lation C
2(R) - (3-chl oro-4- net ha%ré%%w%nny

g the powder X— Ray
solid dosage form of

?m‘ﬁﬁsmy?) 3-[1(R)-3-

oxo-cychopentylj=N(pyrazin=-2-
(Conmpound A) (Exanple 3) after
aEEIde™ME ed condi tions (40 C/ 75

induction-seal ed opaque hlnh de

)=propionanide
3- nmonths storage at
URH) T@Pgrrapsule”

nsit y nnl yet h\/I ene

botid ayetingt a pl astic cap, indi
conpound remai ned in an anor pho

catlng “that the
us form Exanples 4-7

t hese, exanpl es, solid dosage€ r of anor phous
2@?’511’ %94 R| or 0- 4- 1B
onacnl f onvd Nnhenuvl Y _ 2 TI/(EN 2 AvA ~vynl Aanant vl T N (

Ilblllul Couri Ullyl PII.\/IIyI /. J LI \I\/ J UNU \J‘y\Jl UP\'IIL.YI J IT\
plywdrzgitt REOPFIS> pr opi onami de 66.67

Cornstarch 18.50

Microcrystalline Cellulose Spheres 67.18

(Cellets-200)

Seal Coat:

Amorphous Calcium Silicate 4.65

(Zeopharm 600)

Povidone K30 0.50

Fill Weight* 257.50

Filled in hard gelatin capsule
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oun f ornul,atj on _was
it ﬁ-?ﬂ@'ﬁ’lﬂﬁ} SRRl Vet M oL SRl R fpound B
[manoled)t dtrer 6imethshdragepo hmratemmﬂ (B0 PG/ 7&%RH) in an
RIS Hi Gk daYed g?hghg@fs?{y? r?)V[ehSr Fb%h}é%% 2Blakkic ¢ ap, indicating

startlngrra to an anbr phou
Hepmeangd; r@ﬁ@)‘néhﬁleﬁjmfﬂ@fp pBEOE®.  For nul ati on
Con'p03| tion Filled in hard gelatin capsul eThe capsul e
was prepared in a manner sipghmpled 0 that set out in
Exanple 1. Figure 3 is a graph illustrating the povvder

o \%gslt,lt SR, o b DGR BCEUL SR 4 S S SARAIE L QLM 5
2(cRype( 81 Nﬁ[fefkﬁs)ﬂﬂ?%ﬂﬂtyldmesnhﬂyl‘) anydzipRelplopgenamide (Compound B)
formulation was prepared, wherein the amorphous drug was micro-embedded in a
nonionic water-soluble polymer. Compound B is a physically unstable crystalline form
used as a starting material and is converted to an amorphous form by the micro-

embedding process.
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cycl opentyl -N-[5-(1(S), 2-di hydr|oxyet hyl ) - pyrazi n-2-yl ]

- propj onam de (Conmpound B) fornulation was prepared,

mﬁ%?%%ﬁj&he anor phous drug was E¥§%g-enbedded in a

nont-onte—water—sotublepolyrer——Conpound-—Bis—=a

pMygpoasthing sl dbieSpbesest al | | ne 29856 used as a

starting material and is converfted to an anorphous

f @dmeRY0bhe mi croenbeddi ng prodess. Fornul ati on

Conposition Filled in hard geldatin capsul e The capsul e

S prepared in a manner simitar to that set out In

P¥- 1, except that the seal coating procedure was
ced with the blending procedure by blending the

r 8sdliong Gapien sdicwiet h anor phouss.@al ci um silicate

(Zeopharm 600) in a Turbula m xer for 5 m nutes.

ABPAL oty 11

Fill Weight* 467.25

Filled in hard gelatin capsule

The capsule was prepared in a manner similar to that set out in Example 1, except
that the seal coating procedure was replaced with the blending procedure by blending the
resulting spheres with amorphous calcium silicate (Zeopharm 600) in a Turbula mixer

for 5 minutes.

Examples 10-11

(Control Samples)

In these examples, amorphous 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-
[1(R)-3-ox0-cyclopentyl|-N-(pyrazin-2-yl)-propionamide (Compound A) was prepared
in a conventional manner. Compound A was physically mixed with either ionic water-
insoluble polymer (i.e. Eudragit(r) L100-55, Eudragit(r) L100) or nonionic water-soluble
polymer (i.e. Povidone K30, Klucel LF). Compound A was not micro-embedded into

these polymers.
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FILL WEIGHT*

199.48

199.48

Filled in hard gelatin capsule

The capsule was prepared by weighing the spray dried Compound A powder,

polymer, talc, and Zeopharm 600 and placing them in a blender. The mixture was

blended for 10 minutes. The powder mix was screened through a sieve # 30 mesh and

remixed in the blender for 5 minutes. A quantity of 199.48 mg of the powder mix was

filled into a hard gelatin capsule size #0.

Figure 11 is a graph illustrating a comparison between the dissolution profiles of

the inventive pharmaceutical solid dosage form of Compound A prepared by the micro-

embedding process using ionic water-insoluble polymer in Examples 4-5 and the solid

dosage form of Compound A prepared in Examples 10-11 by a conventional process

(physical mix; non-micro-embedding process).

This Example illustrates that the micro-embedding process of the unstable

crystalline form of the compound into the ionic water-insoluble polymer provides a




In this exanple, unstable crystalline
2(R) - (3-chl or o- 4- net hanesul f onyl - phenyl ) - 3-

weyasopent yl - N-[ 5- (1 (S), 2-di hydroxyet hyl ) - pyr aeCTYER2097/960542
- propi onam de (Conpound B) was repared in a
convent| onal rranner Con'pound %vvas physically m xed
relatlvely dr a | epg tzz d%sso 1tllhon Pro%)enpl\%actogpaérqgtglf? u%]ilVentIO]ilal formulatlon
Ftdwmdllamxnmpreongosambmidlr%l Hrbeads)i protidedlanyiiferior rtﬂlse@ipggn grofile.
The capsul e was prepared by wei ghing the m cronized
Conpound Bpowder, Eudragit gksmJ109255 and cornstarch
and placing themin a bl ender. e m xture was bl ended

for 5l I nut es. Zeopharm 600 and PVP K30 were then

T bl ender and the m xture further bl ended

for 2 mnutes. A quantity of 190.32 ng of the powder

m x Ivahis dxhingte, hn:ttdalacﬂyatak]ﬁnge[la)t (3AcidanpsHnetisinzgulfonyl-phenyl)-3-

%Q \Blggw?\{wigz glll (§)§%‘|dg{y|%g$r};¢6rh gﬁ es o? %d glcl nve%laggbompound B)

phapicaeedin ¢ apnvsoliprhl dvsage Coomauafl BocsmidwmalBgn@péweth

B¥diaBee M 6-98 i E’%Q&&%Smﬂéﬁi BAbLRIN Gnthah Elonic water-
| NSO bI pol ymer in Exanple 8 and the solid dosage
ms? ound Bprepared in Exanple 12 by a

conventi onal process (physical mx;

non-m cr o- enbeddi ng pFaeadstion Eompbssodl- 12 illustrate

that the m cro-enbeddi ng process of the unstable

crystalline formor anorphous flormof the conpound
ionic water- insoluble poly s a

rﬂlltg dlt“%/hgfy fast, corrpl ete dissalution B %ﬁ%ﬂlgﬁ

UIIl I clbl lIIC L.UIIVCIILI UIIclI I Ul 1 LII clll OT11 \pllybl L.cll III A,

nePmppendBemissorizespprdseess) prlo0@8d an i nferi or

di ssolution profile. DI SSQO UTI TESTING Oral dosage

f eudrRgieoNgoasnNi ng Conpound A (Exaggydzes 1-7 and 10-11)
and

15

Cornstarch 18.50
Amorphous Calcium Silicate 4.65
(Zeopharm 600)

Povidone K30 0.50
FILL WEIGHT* 190.32

Filled in hard gelatin capsule

The capsule was prepared by weighing the micronized Compound B powder,
Eudragit L-100-55 and cornstarch and placing them in a blender. The mixture was
blended for 5 minutes. Zeopharm 600 and PVP K30 were then added to the blender and
the mixture further blended for 2 minutes. A quantity of 190.32 mg of the powder mix

was filled into a hard gelatin capsule size #0.
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Compound B (Exanples 8-9 and 12) were eval uated for
di ssolution in 900 nL of a dissolution nmediumusing a

wQsesagyar at us (basket or paddl e net hod) at spRCI/EPBA7/060542

speeds. Sanple aliquots were taken at different tine
intervals and anal yzed by UV or” HPLC. The results of

tsgge d1l arseolI M Iagpag 11?195'&%%1% n gortngae[rmé)nqlfﬁfggen %ee % tsso’lutlon profiles of
f}mnﬁmnauvc ph@rmalccutwhi whdgnsamierphoifsordpognd BpmpetaddyAhe micro-
%b%ﬂ%’ ges@m Sorllt GhR:-SIBRE l rﬂett IB%deI%BIC% WAL &E solid

I nsol ub e delgrowded rela fast, conplete
é?@%fq&m %?Rﬁqq PICRXSH Ez%an;u? e éZ 24 a cgnvegfgng Procepe
(Hybical R ehd N B¢ rddnebddaingmbcdoes protect the

anor phous drug from gelling when exposed to

di ]
O e e
cxryst@dmrrp tamdoBImevpbons oro-d ipedaerb lindtiotot the iananwiterrirsoluble

1.0
gﬁ%? ?}eotl&gieg a gésl%l) a:;%o%lgﬁ% ‘iillsg?@&]ﬁ_gﬁlfﬂes éé"ntr_?st the

99nverm¢lsal gyl %tmw(@ ye MK @ORORLT R Mbedding Prasetsy) Bt(@lded an
Qg&yﬁaﬁ%gmﬁgn@gyﬂprotect t he anor phous drug from
gel ling when exposed to dissolution nedia. The
i nventive pharnmaceut i orns protect
t he anor phous drug frefthe ?Egucgg] énnents t her eby
mai nt ai ni ng di ssol ution characteristics of t he dosage
f or nDealelosaga tﬂ@ﬂnstdmetasimingé’sad)oyndma@aamphd i1#7 omis1 01 1)end
%nﬁ"gﬁﬁﬂa'm%?ﬂgﬁ. ST ek nBoBa BATRRb flon in 200 . ofa
sl utioqpadiant usirme USRepparsivs (ewskeitar peddle meghas) wéspecified

&y, ssmb R R Qs R rOhiE at RGN TR ﬁtérhﬁE atll Addlyzed bNEV or

%&Yﬁhih \éﬂtﬁ(:}oﬁft? dg&e artl n fro % Caﬁ,g‘l[ld’ﬂai 0o an%l Beeds are set

varindiguweasi-ar e |ntended to be |ncluded w thin the
scope of theinvention as defined in the appended

clal 75 LSLNRL bA0.H0R, BRESLE e STPARLTBNS o€ or

been presen
Ehmpenod M@amI@qun@beddschgletht &g Yater-orsaluble polymer, provided

A vRly it Aloh e 16 QRIS LBd D Brofiles (Examples 1, 3, 4, 5, and 8). The ionic water-

insoluble polymer does protect the amorphous drug from gelling when exposed to

._T

dissolution media. In contrast, the conventional formulations, in which an amorphous
drug (Compound A or Compound B) was micro-embedded into the non-ionic water-
soluble polymer, provided relatively slow, incomplete dissolution profiles (Examples 2, 6,
7, and 9). This data shows that the non-ionic-water soluble polymer does not protect the
amorphous drug from gelling when exposed to dissolution media. The inventive
pharmaceutical solid dosage forms protect the amorphous drug from the
microenvironments, thereby maintaining dissolution characteristics of the dosage form

even under the stressed storage conditions (i.e., 3-6 months at 40 °C/75%RH).

While a number of embodiments of this invention have been represented, it is
apparent that the basic construction can be altered to provide other embodiments that
utilize the invention without departing from the spirit and scope of the invention. All

such modifications and variations are intended to be included within the scope of the



therapeutically effective amount of a physically
unstable crystalline formor an anorphous formof a
wo bh@sagzat i cal |y effective conpound m cr o- enbePldFEP200T/060542
an ionic water- insoluble polyger, wherein the ratio
of the therapeutically effectTve'conpound to the ionic
}r/\rllgitgrgt(rie% asn e 1ne(P oy th?.ﬁéﬁ/eél Ld LR sorra{rﬁeg Et:lr%:a(r)lrtge S ec f1c en}bodlmcflts that
hﬂ@r@ﬁmpteh@ttd@rwp)euﬁaxemlp&y ef fective conpound is a
gl ucoki nase activator conmpound. 3. The dosage form
according to claim 2, wherei nethe gl ucoki nase
activator conpound is
2(R) - (3-chl or 0- 4- et hanesul f onyl - phenyl )-3-[| (R) - 3- oxo
-cycl opentyl]- N-(pyrazin-2-yl)-propionam de or
2(R) - (3-chl or o- 4- net hanesul f onyl - phenyl ) - 3-
cycl opentyl -N-[5- (1 (S), 2-di hydroxyet hyl ) - pyrazi n-2-yl ]
-propi onam de. 4. The dosage form according to claim
3, wherein the glucokinase activator conpound is
2(R) - (3-chl or o- 4- net hanesul f onyl - phenyl ) - 3- cycl opent yl
-N-[5-(I (S),2- dihydroxyethyl) -pyrazin-2-yl]
-propi onam de. 5. The dosage form according to claim
1, wherein the therapeutically effective conpound is
present in the pharmaceutical solid dosage formin an
amount of from5%to 75% by weight of the total
conposition. 6. The dosage formaccording to claiml,
wherein the therapeutically effective anmount of the
therapeutically effective conmpound is present in the
pharmaceutical solid dosage formin an anount of from
5 nm to 750 ng. 7. The dosage form according to claim
6, wherein the therapeutically effective amount of the
therapeutically effective conmpound is present in the
pharmaceutical solid dosage formin an anount of from
100 ng to 200 ny. 8. The dosage form according to
claim11l, wherein the ionic water- insoluble
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pol ymer has a nol ecul ar wei ght ranging from 60, 000 to
300, 000 Dal tons. 9. The dosage form according to claim

wa@2008/0¢37@i n the ionic water- insoluble polynmerPCEEP2007/060542

sel ected fromthe group conS|s£¢ng of methacrylic acid
and ethyl acryl ate copol yners, “nethacrylic acid and
nmet hyl net hacryl at e copol yner
di met hyl am noet hyl net hacryl d neutral nethacrylic
ester copolyners, cellul ose acetate phthal ates,

pol yvi nyl acetate phthal ates, hydroxyl propyl

met hi & Bhariasewicahiolid (dasags foramter ey pesynigFasiop| comprising a

Rl eelly uffesre asRuat 6 azp&wcm@t Lﬁfstabﬂeersﬂlﬁnéjfé?ﬁgﬁ an
form,accordin ocla wherein th oni c %aéf
RRSHIheHP gorab?%ferapgut ¢rReBY S farp ogdEpRgembedded into an ionic
Wetehyrhsﬂhibﬂmpcﬂymaﬁ, evheotheretio oftha ﬂr&ﬁﬂmateylyl effe@diedompdund to
ﬁle 1 n 1nso bqoﬁ?ll %‘wr 1s fro]n;}S 1 resﬁgz%velor m

¢l af he 0 Wat er -

accor to
|nsoluble pol yner is a nethacryllc acid and et hyl

acrylate copol ymer. 12. The dosage form accordin

cl ai #a'The dgsegedPrn aererdRa Fneaiaul i vereis ghq @e@@wg@ﬂf effggrive

ESmPSRRBH b &flicBRindsccGVA6T dbphdundne cel | ul ose sphere.
13. The dosage formaccording to claim1, further

conprising a seal coat around the pharnmaceuti cal solid

d 14. The d f . di ng .t o .cl
15" rere o T LSRR I L R A B
mmlmchlg 2{R)- A3-dilow-4-nasha@sdlmyt-pleatyl Ay [ 1 (RS- @xo-cyclopentyl |-
S el DI O TR DR
nekd-F-cob enifedargthal) tverzapdut -erapignastiflect i ve

anDunt of an unstable crystalline formor an anorphous
formof a into an ionic water- insoluble polyner,

V\,h er i Thetd®Badedbin® a@ordihg td ﬂ@iﬁrﬂ@,efl&l’(dr@iﬁ |t1|16yglﬁ&fk€1€zlsé ¥&ivator

SORPAEE el UEror R PATL O e BB 1 512

dﬁ,ydmwayh)rmffa&rt hotlapepionemlidey ef f ecti ve

aims

5. The dosage form according to claim 1, wherein the therapeutically effective
compound is present in the pharmaceutical solid dosage form in an amount of from 5%

to 75%, by weight of the total composition.

6. The dosage form according to claim 1, wherein the therapeutically effective
amount of the therapeutically effective compound is present in the pharmaceutical solid

dosage form in an amount of from 5 mg to 750 mg.

7. The dosage form according to claim 6, wherein the therapeutically effective
amount of the therapeutically effective compound is present in the pharmaceutical solid

dosage form in an amount of from 100 mg to 200 mg.

8. The dosage form according to claim 1, wherein the ionic water-insoluble

polymer has a molecular weight ranging from 60,000 to 300,000 Daltons.
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conmpound i s a glucokinase activator conpound.18. The
met hod according to claim 17, wherein the gl ucoki nase

wa@ceaswai’or conpound is PCT/EP2007/060542

2(R) - (3-chl oro- 4- et hanesul f on é phenyl )-3-[I| (R) - 3-0xo0
-cyclopentyl] N—(pyrazin 2 yI% proplonan1de or
2( ) ( 4 net h n
cycl open t ¥ sa g(:(o 1n§§o d?’]y d¥ a/g(lgeé?H)ﬁF% ioRic water 1n§olu‘)lr
pplymyer tsrsalmtdcéfro egmmmmmtum@m@dmﬁ qthyl @crylate
Wﬂﬁﬂ t apey nd is
reé@%?&fﬂahga§% arn%%gﬁ%?%hﬁaﬁﬁgwh%% gggﬁbrn1ln an
émhxlalafnﬁftﬂﬁl@@@%la@w@ nsytrlengfhecryiic ¢sfia copelamers, cellulose
e phthdtes, pdlyvidyacdi@t ﬁﬂla&@é@soﬂiﬂir@@lﬁr@pﬁ'rﬁétHyl&@].ulose
mﬁigg]n t ther eutlgggﬂg H&)ect%¥e anount of the
o B P e Sl AP B FBaBRe i n ¢ he

pharnaceutlcal solid dosage formin an anount of from

5ng to 750 ng. 21. The nethod according to claiml1l6,

wher &.1Theesdgedren sabwling resddioh?, evhsodiy therionis waiedransadeble

fé&ﬁfﬂef ﬂearrg tg?d[e}ylgcg{)lic} §ﬁr;1e Iﬁﬁgth%rrré{[ﬁ%@?%e?égbgzﬁ@ & QHchacryhc acid
A B Wﬁ@ﬂ%ﬁ@?%%ﬁﬁéﬂbopolyners

di met hyl am noet hyl net hacryl ate and neutral nethacrylic

ester copolyners, cellul ose acetate phthal ates,

pol yvi.mhe da@@te abren pdrbhiahgatoadaimhyl Wh)ﬂ;elupihe pyric mateymhsoluble
cel | ul ose pht at es met hyl
B%thfgféngge a%%@%u%%f%glaxqig &ngﬁwgﬁéthod accordi ng

to claim 16, wherein the m cro-enbedding is sel ected
fromthe oup consisting of fluid bed coating, spray

dryi by The %@pqge form prgording editidohtwherdie ghe pharmaceutical solid dosage

fOraf QRESSItRd bRk indBrochRtalllRIctl @3l spBéen, and
supercritical fluid evaporation. 23. The nethod

according to claim22, wherein the m cro- enbeddlng i's

f I d ti

" PSR eSS b Bty ST B gk st 3 flpround
t}re:sihatrheceunyaltsdid dasegd orm of a therapeutically active
compound into an

14. The dosage form according to claims 1 to 13 for treating a disease.
15. The dosage form according to claims 1 to 13 for treating type 2 diabetes.

16. A method for preparing a pharmaceutical solid dosage form for oral
administration which comprises micro-embedding a therapeutically effective amount of
an unstable crystalline form or an amorphous form of a into an ionic water-insoluble
polymer, wherein the ratio of the therapeutically effective compound to the ionic

polymer carrier is from 5:1 to 1:5, respectively.

17. The method according to claim 16, wherein the therapeutically effective

compound is a glucokinase activator compound.
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anor phous form 25. The invention as herein before
descri bed.

WO 2008/043701 PCT/EP2007/060542

-29-

18. The method according to claim 17, wherein the glucokinase activator
compound is 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-[1(R)-3-oxo-cyclopentyl |-
N-(pyrazin-2-yl)-propionamide or 2(R)-(3-chloro-4-methanesulfonyl-phenyl)-3-
cyclopentyl-N-[5-(1(S),2-dihydroxyethyl)-pyrazin-2-yl]-propionamide.

19. The method according to claim 16, wherein the therapeutically effective
compound is present in the pharmaceutical solid dosage form in an amount of from 5%

to 50%, by weight of the total composition.

20. The method according to claim 16, wherein the therapeutically effective
amount of the therapeutically effective compound is present in the pharmaceutical solid

dosage form in an amount of from 5 mg to 750 mg.

21. The method according to claim 16, wherein the ionic water-insoluble polymer
is selected from the group consisting of methacrylic acid and ethyl acrylate copolymers,
methacrylic acid and methylmethacrylate copolymers, dimethylaminoethylmethacrylate
and neutral methacrylic ester copolymers, cellulose acetate phthalates, polyvinyl acetate
phthalates, hydroxylpropyl methyl cellulose phthalates, and hydroxylpropyl methyl

cellulose acetate succinates.

22. The method according to claim 16, wherein the micro-embedding is selected
from the group consisting of fluid bed coating, spray drying, lyophilizing, solvent-

controlled microprecipitation, hot melt extrusion, and supercritical fluid evaporation.

23. The method according to claim 22, wherein the micro-embedding is fluid bed

coating.

24. The method according to claim 16, wherein the micro-embedding converts a
physically unstable crystalline form of a therapeutically active compound into an

amorphous form.

25. The invention as herein before described.

X%



