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DERI VATI VE | NHI Bl TI NG THE GROMH OF CANCER CELLS AND NON- METALLI C SALT
LUBRI CANTVS 2B1286053¢F THE | NVENTI ON The present PRYERPBA%PE ates to
a pharmaceutical conposition conprising an am de derivative or its

phar maceuti cal Ilﬂvﬁaccept able salt inhibiting th%gr owt h 100f cancer cells
and a non- net alHARMACEUFTGAMCOMPRSIHIAN GOVRRISINGTAMIDE e

SUbtypes, (DERNALYE TS Bcir iR HONTRBE CalCEm S LRARE They

are abnormal |y overexpr em@é' ﬂﬂ%@??‘y gm%félAl Al'so, activation of

the receptor by |igands 0 ac e celTular signaling
pat hway, which gives rise to growh, differentiation, angi ogenesis,

nmet astasi s, and resistance of tunor cells (A Wlls, Int. J Biochem Cel
Biol.,51999, 31, 637-643). 20 Therefore, it is expected that bl ocking of
the tunor cell signaling pathway nediated by the epidermal growth factor
recept or JHﬁﬂdgﬁlﬁkﬂﬁﬂiﬁﬁiﬂﬂﬂlﬂﬂﬁﬂeffects. Hence, there have been many
research efforts for devel oping anticancer drugs targeting the epiderma
grow h factor receptor. Such anticancer drugs targeting the epidermnal
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anti bodi es targeting an extrace In an ecul e

targeti ngaArnmider dgblativeasr ity phsiniecektioalde acddigatienat idheditiaptthbedbesh have
an advant age of a i;ood pharmaceutical efficacy with a | ess extent of side
ef f ect® doécamncericells ehd atrionemistallic sgjt tubridast.epi der mal growt h factor
receptors. However, the nonoclonal antibodi es have drawbacks that they 30
are quite expensive and nust be admi nistered by injection. Meanwhile, the
smal | O K20 | ecul e drugs targeting a tyrosine
ki nase ar é ai% gr&il | y adm ni strable, and they al so
have a good pharmaceutical efficacy through reacting with the receptor
subtypes (e.g., EGFR, Her-2, Her-3 and Her-4) selectively or

si mul t aneous| y TheEzpidptmsl growtie factet | receptor (EGKRLds kmsbnude hevedbuve

i nhibitors of EGFR such as lressa r£ Gefitinib, AstraZenaca) and
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EGFR and 3 T b Lapatinib,. .G Smi.t hKl i 49 1N d
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formula (1), which selectively and effectively inhibitsthe growh

cancer cetdrgetgithichepidimwell gpowtit fasfordeceptoesi st ance i nduced by the EGFR and
its 20 nutants _w thout side effects. However, it has been found that the
phar maceut i cal SEeh otisencss dryaptageting the cpidgsmaherowth dactar aeqapformarean

act i i ngr.edi ent, and it har naceuti cal ceptable additives facilitate
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a less extent of side effects due to its selective binding on the epidermal growth
factor receptors. However, the monoclonal antibodies have drawbacks that they

30 are quite expensive and must be administered by injection. Meanwhile, the small



5 and effective pharnmaceutical conposition because certain inpurities
contained in a drug substance may produce side effects during treatnent.
Sone of tWE2HHEPTFi es can be renpved during the prepar 3?%&8*2/0(%%70drug.
But certain materials produced by degradation of the drug due to the
changes in such various. conditions, as tenperature, humdity and |ight may
remai n as molpenletdrogs taxgeting piwoswe kinoshars sclatavely dngepensivel and osellyly t he

Stor age o EBRAARiSe 808 FRY ARGINRYF AR IUEIRESE i & BOHWOBFRLE FPBIRG I o
I d hay [ AN ; feularl
retal 11 ¢ it SR B RN, BEOERY A PB4 et B on 7

of the rekphgghgedupgund 1V. Hence, 15 the present inventors have devel oped
a pharmaceutical cofrposition having an enhanced stability by enploying a
non- nefal | i ¢ s&xanipies oftretsmathinoilecude fdregs intlmlersel adtiviednkiitors offf Gt .
SUMVARY OF THE | NVENTI ON 2Q It is an_object of the &resent i nvention
to provi dsuch phlessac dGiafBribedssedenacahang tarcgia pirletini, Stashe).iangd dual
conpri sing ,ap.,am de deri vat.i r. a mac igally ac t abl & sal.t.
Chereor " HBHOBrnEuiRberiity Hiodfind MABRGGHet-ar ek SCTFReB? (L b8,
accor danceddAiRIAPCTnele dies BEESERLIGUERE RBd b JHLUHES 2
phar maceut’i cal conpositi on conpri’sing a comrmpound of formula ra

phar maceukhg aldvin&cHet-2bpesitae brédye canter, eétiveln- mellliddl ariah therefor

| ubricant: Cl Cl BRI EF SCRI'PTI ON OF THE W NGS 5 . The above and
ot her 1®bj ert alsahdingeanduetedad inbreape dresfficacwagrinstrother solbskbwomersappar ent

fromthe foll ow ng descrjption of t(£e i nvention, when taken in conjunction
with the acconpaFsFeRb S&%Jamﬁﬂﬁwp%? khatea seeqnd, gryfaterug. e rjdy thrgoningeio-

stability : sulit | t he. t_of.. t : Vv
produced a "?@?’n{]@aﬂbﬁg@@%ﬁg‘r"n@@ éﬁ?@gl po%&%ﬂ&??{) ﬁg?}ag% gf) gl&gﬁgﬁgwt% o8
and ConpayATPYBiri@eRItes to dhe BGIR tyrosin kifdsd- dothaihlRagt@Bidd the bRding
results show ng the amount of the rélated conpound IV produced after

heat i ng t beilipyh afrthe elrtgc ahido rgeodts tinom drastic Gerpeasat invihe Ehagplesporiset rated  and

Exanple 1 at 60 C; 15Fig. 3; the accelerated stabi]lity test results

showi hy t (e-Hhrfoem: etol., H%&Medt,é’@oéo%ﬁ)uﬁ%ﬁﬂ)v Ahwduit dsireguired texdsysiopea of

t he pharmgceutical ¢ 0si.t i gns of les. 1 an arative

Eeanpl o6 i ROBMRERIn AR RrL oS sBdinSt BT s e Ao BoHS ; and
Fig. 4. the ac t I:lyl t : t]al N . t f wng the
20 amount of tﬁ?‘rﬁrﬁéﬁ%ﬁ?@ﬁ%gu&ﬁnl ?/%?))Pg u%dﬁgft%qog;?ggg% %‘? dt% E% d

phar maceutompbusd mpdsirhuland),ovhickagceively antleffeativtl{Conpiditstthy grdxandf es 1
and 3 under accelerated conditions (40 C and 75% RH). WO

2012/ 1697¢3BRET teikp and thho developrrat pEDrmEsSRitAaTieONdasedr bl theNAHR @nd its
The present i nvention
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Phar maceuitt %ﬁhhﬁa&@ﬁiic&ﬁ{ia@@élﬁdblj%rﬁdditives facilitdR8 tROFHAASEH bl coiRpRARd tion
according to the present invention conprises a conpound of fornmula (1) or a

phar maceubf tahiula §H¢ éh¢readtesateferrébteas thbredated cphprovmaddM)i wrader ycertaini ve

i ngredient. . The conpound_ of formula (1) éherei nafter_  referred to as

the code #argeqquigions thoreby sedyicing tecmountiifithe compennd ofifarraplaD).

Publ i cati on No. 2008- 0107294, can selectively and effectively inhibit the

growm h of cancer cells and the devel opnent of dr UGef esi stance i nduced by

the EGFR and its nutants, while 20 causi ng ng-adyérse side effects. The

pharmaceutically acceptable salt of the conpg of fornmula (1) includes,

but is not limted to, an acid-addition s@N~ o% anci norgani c or organic

aci d. . '
O« .
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Exanpl es of the inorganic acid-addition salt may include salts of
hydrochloric acid, sulfuric acid, disulfonic acid, nitric acid, phosphoric
aci d, perwbl2ordw9sadi d, or 25 brom c acid; exanples of tRETHRIAT/®3970
acid-addition salt may include salts of WD 2012/169733PCT/ KR2012/ 003970
formc acid, acetic acid, propionic acid, oxalic acid, succinic acid,
benzoic acid, citric acid, naleic acid, malonic acid, malic acid, tartaric
acid, gluconic acid, lactic acid, gestisic acid, fumaric acid, |actobionic
acid, salicylic acid, phthalic acid, |lenmbonjc acid, aspartic acid, glutamc

acid, cansylic acid, besylic ael vl sahNEYylic acid (aspirin). The
phar maceutical |y acceptabl e szﬁt sg ingl metal salts derived from
alkali netals such as cal ciufm Eodi ufi tagnedf ufi Strontium potassium and
the like. In the pt N nventy8 sy Eompound of formula (1) may

be enpl oyed in an anount r ngl% m 0. 50% by wei ght, preferably 0.5

to 10% by weight, 10 bas€d on theJtot’al {wel gt of the conposition. The

conpound may be contained in the &nposition in an &Munt ranging fromo. 1
ng to 100 ng, preferably 0.5 to 50 ny, per 1 dosage unit of the
conposition. (b) Non-netallic salt lubricant 15 Lubricants are

i ngredients adged to,l rove,.t he compressi on proc of ~aranul es, and the
o onet ter oq e Pty PPARAFH U B SRR G BTy ot et tRbaciEg 3008, o
manuf act u |, 4 SR, Lt : : j ,
| ubri ?anté&} g{::ffﬁtg‘éé g}rll i rrpre g@g@d?l oés 01E bl% Ir?ge%ts\%d&%\rfﬁgﬁ %gﬁ gﬁgfg%?@%ﬂﬁgp 1(iahri al s,

whi ch al | gwdrughsubstandee may erodedt kidef effeed dorifig direatnfent.ed$oase fofi giel on of
the powder or granular materials as well as that between the powder or
granul ar wepunities] samnke tramoyed cdurdng tthe pricparation efithe cdige orfpute settdinl i ty

and di schargeability of .the tablets._ lLubricants can be categorized.as shown
1 Tabi o TRERT DISbGES PHGEIBRER S DA U RO RANEnES BoRigoraions
Lubri cant . fafifi¥, a6l t@nﬁﬁ’i‘ﬁ’tlu{éﬂu idit a&d li tmary Tenftain as impurities.

cal ci unst éar at e, nagnesi unst ar at'e, sodi urst ear’yl f11 marate, Zinc stearate

Fattyloaci d est®hé piHs¥aeinvehRReRatCetdassored dXhay B Reicks thallpy@o¥d the
nonost earate, gl yceryltrinyristate, gl yceryltristearate, sucrose fatty acid

est er Fatfoymatiodsof thecotleted gampound B¢i duripgl stioragel ofl e opldrmaeeticalc
acid, stearyl alcohol O,l s hydrogenated castor oil, mneral oil,
hydr ogenatostualing ANmpidsingcrhspdipoundr o€ Fumla pty andy have fupdoithatpeg

4000 & PEG 600 . t et rafluoreet.hyl ene,. tal . . The phar.maceuti cal
conposi  1HBRCHS, ot oARRLRE CRBchRRly amctaliso oAl SBRFURRLIE (1)
I's charachgfic#@4, Siast RepbifioRlofdhd oI df the$8lated compound IV. Hence,

15 the present inventors have developed a pharmaceutical composition having an

enhanced stability by employing a non-metallic salt lubricant, which is free of a

metallic salt component.

SUMMARY OF THE INVENTION
20

It is an object of the present invention to provide a pharmaceutical
composition with an improved stability, comprising an amide derivative or a
pharmaceutically acceptable salt thereof, which effectively inhibits the growth of
cancer cells.

25 In accordance with one aspect of the present invention, there is provided a

pharmaceutical composition comprising a compound of formula (I) or a

3



5 lubricant in order to prevent the formation of the related conmpound 1V,
whi ch may otherwi se be fornmed due to a netallic salt if it is contained in
t he conpogbt20PMe9733 The term "non-netallic salt | ubpicgatt201meoodi ng to
the present invention refers to a lubricant that is free of netallic
materials, e.g., such netallic salts as calcium stearate, nmagnesi um

st ear at € iRl Ry RLEp UM BerdiMind) 8 GqlIRNGILRALRENL: | ke.

Exanpl es "'of the non-nmetallic salt |ubricant accorglng to the present
invention may include fatty acid esters, fatty acids, fatty al cohols, oils,
fumari c acid, polyethylene glycols (PEGs), polytefafl uoroethylenes,

starch, talc, and the |Iike. The enhanced st o e stability of the inventive
pharmaceuti cal composition can be achi eveg. b Rl oyi ng such non-netallic
salt lubricants. 15Specifically, exanple ﬁ@n-netallic sal t

| ubricant, which can be used ia o vention, may include, but are
Z&gﬁeryl behenate, glyceryl

not limted to, fatty aci

pal m tostearate, glyceryl ~gpmMstieagate, - eryl trinyristate, glyceryl
tristearate, sucrose fatty i er, and the like); fatty acids and fatty
al cohols (e.g., palnitic a®d, paIAitoyI al cohol, stegaric acid, stearyl 20
al cohol, and the like); oils (e.g., hydrogenated castor oil, mneral oil,
hydr ogenat ed vegetable oil, and the like); fumaric acid; polyethylene

gl ycol (e.g., PEG 4000 or PEG 6000); polytetrafl uoroethylene; starch; and
talc. ThERPPFTBESCRIPTON OFMTBREIBRIGVIRGRCT/ KR2012/ 003970 | ubri cants may
be used Solely or as a m xture thereor. Preferably, exanplary -
non-nktallic salt lubricants according to the present invention may include

sucrose fatty acid ester, hydrogenated vegetable oil, stearic acid, .
gl yceryl behenggé,abgﬁvﬁc@%@llo%l Aviestst ant é?g@?reﬁa‘l)ﬁ thes present inyentioncwaldoo,

nore 5 preferably sucrose fat aci d gster.and drogenat ed ,veget abl.e oil.
" the prEsERE mboRatEi AR Rcsfing ERorficlpr B RERRL R REBkE i oy o
in an anmpyp With th I BRtivelPk rably 0.1 to 50
parts b;"é s\!/elfu gﬁﬁ?ﬂmgle g(r&g?ée}?é%ﬂbgn%ggagﬁ tﬂ gg’%m%}é\rﬂfgéﬂ g@vﬂgisg{zuﬁ based on 1
part by wei ght Fag. tihetheostabilitgt odst fresoitd ashoing 1hef attvmnanefinhe ofeldtbd
non-netallic salt |ubricant enployed is | ess than 0.1 parts by weight, a
tabl &9 f epm@uRdullY ruedeecd 1| yheptingathed thasmaceitictl e compositionsapf st i ck

to the die cast during the tablet formation. the other hand, if the
anount i@"@ﬂ'&i@%f@ B digomparatiyexagaplgHs at 6é)qéfabl et would suffer from such

Genor ol 15 hyaFBbng e FRDNHEy 6sf creati ottt 5, AmpRbrhre ‘EHOSA may
_ i RoriBurits
i ssol ut o PRUACTYC bR s KRpite TR sabnat SRR | SOmBltiPas br

phar macelgngddrai FEPRaMpIAN & 40Lha MEASSEL dtHent i on may further conprise
pharmaceutical ly acceptabl e additives and can be fornulated into a variety

of agr ni stratiFeg 3O acé¥lefatidblabilay REBkesaltyi sﬂio'i\liihgtﬂh@_narfn@ﬁﬂﬂ of the
Representati ve exanples of the forrmulation for oral adm nistration may

i ncl ude peattdrqonpduinat IV pirodycedagftarlexposurguifdhe phapeaciutical esmpesitions syr up,
and granul 25 preferahly bl et and capsul e, but, are not |imted thereto.
In the ppé@wmlﬁs/én@nﬁg, dnd, OFMRATARYS &agmlfpsyla?é%gﬂmeé thedceslomdedrmy

i nclude a dil.uent bi di si,ntegrant, and the |ike. Exanples of the
di | uent ﬁ99d¢%@F&%%fhﬁeaggﬁééﬁéhﬁﬁﬂe cel lul ose, lactose, mannitol, calcium
phosphat e, andgt he, l.ike: ex £ th inder i e 30 povi.done,
hydr oxypr o. pyl F |‘}-J7“Ssa§"%1ﬁ%§‘,h %}’@PX&%&‘%&% %ﬁ‘}?@ﬁﬁﬂwﬁm“@@ the
20124469 ) j j

car bekymer o QT e oo T g B RV ey
i ncl ude compositionsnst Exantiples ¢rastar ard ICuirparatide Erashples ghycoluater and
the like. The diluent may be used in an anount ranging from20 to 95% by
wei ght, &ctdieratidnaterditions @ Usend 76%@RHnmount ranging from 1 to 10% by

wei ght, and the disintegrant may be used in an anount ranging from1l to 30%
by wei ght, based on the total weight of the conposition. The
pharmaceutical conposition of the'present invention may be coated 10 with a
coating substrate to prevent the conposition frombeing in direct contact
with the hand or skin of a user. The coating substrate that can be
used in the present invention may include a rapid rel ease coating
substrate, an enteric coating substrat4, or a sustained rel ease coating
substrate. The rapid rel ease coating substrate may be 15 selected fromthe
group consi sting of hydroxypropyl cellul ose, hydroxypropyl nethylcellul ose,
pol yvi nyl al cohol, polyvinyl alcohol-polyethylene glycol graft polyner
(Kol I ocoat I R(r), BASF), and a m xture thereof. The enteric coating

. o o . o B o o,




30A formul ati on of the pharnmaceutical conposition conprising the above-
mentioned_ingredients can be prepared by the foll ow ng nethod, which
conpriseéwpﬁg“§vg9§ of : (1) nixing a conpound SFTAIRHANYP) or a
pharmaceutically acceptable salt thereof with such a pharmaceutically
acceptabl e _additive as a diluent and a 5 binder, and granulating the
m xture tdEb LED;QESICQWWQHAHM es prepared in step
(1) with such a pharnaceutically acceptable additive as a diluent and a
di sintegrant, and adding a non-netallic salt lubricant thereto to obtain
m xed granul es; : : i i : ) : : ared
M Step (2) o MpacsetinysntionpiodldcsbpRirhiqtubCR ki HprisRlz"
present i regipoudd ,oftfbﬁmhmv(?mb'r ¥ phphancaciuily eateptableasit thereofaahdg nehepar ed
by adm xi ng a conpound of forrmula (1) and mannitol in a solution of
povi dohe imetpllicisaltdubriearsr , subj ecting the prepared mixture to wet 15
granul ation, and then drying the resulting granules. The prepared granul es
can be forned into a tablet by m xing the prepared_granules with nannitol
and Crospovi done, adding a non-netallic sal t abriEhnt t hereto, and then
tableting the m xed granules by a tablet nmac The various steps rel ated
GOfl
to_co,ven&ional t echni ques known in

with the fornulati on of the pharnaceuti calyn peei tion of the present
the art. Further, the et Ed P rtNnvention may further conprise
the step of coating the fqrnujation p

above- nenti oned coating subgtr S ¢0r ¢

Q

i nventi on can be conducted accordiqg
fegfin step (3) with the

onNwENi ent storage and ease of use.
25The pharmaceutical conposition of [ the present invention can effectively
inhibit the growth of cancer cells by conprising the(@onpound of fornula
(1), which selectively and effectively inhibits the growh of cancer cells
and t he devel opnent of drug resistance induced by the EGFR and its mutants.
Al so, the pharmaceutical conposition of the present invention can inhibit
the formation oEadl ingfedient o€shd inventive Mhafmhehgidal 06mpusition! iY)deb&ib&BS
than 0.5%b ig?l under WO 2012/ 169733PCT/ KR2012/ 003970 extrene
conditiongléﬁﬁgﬁ; RHOWS; n an airtight HDPE container at 60C for 4 weeks),
and uH¥er accelerated conditions (e.g., kept in an airtight HDPE contai ner
at 40C/ 75% RH fo& ? nnnthsé,bg con&rising the non-netallic salt |ubricant.
Therefore, the @haFharmacettically agtive ingredignt; he present invention can
enhance 5 the efficacy and i nprove the stability of the conmpound of fornula
(). Therefore, the present invention provides a nethod to stabilize
a phar maceut i caThg opRasiddeaicA10¥BHipdsitibnt RRcoIROURY tRE HRSEM dntdntidd 2
pharmaceutically acceptable salt thereof, conprising adding the

non- et al tompests a cotmpouad bf famne (hharapkamaceatical hmpaeptabde sall thereof

The fol |l owi ng Exanples are intended to further illustrate the present

i nventd onawk Pharmaqeupically getive inggeient. Exanpl es 15 Exanples 1 to 8:

Preparation of ar naceuti,c COMMOSHt [,ons. ¢ rising nonnetallic salt

| ubricants Phar %é’@frfpcoé]lndc %??mﬁibst‘b?eﬁﬁ%F@“ gtttﬁ) 3 80?)? @ﬁglreed by

20 enpl oyi C &) [ ; . .

“inro- 360 VOB S facl S hachich PARRELAR bRtn FUBIRAGE NG, 2608

Povi done(0)071284SEn s€leotipelyi atdneftectiveBAibit dndgsvethasfecanatit yeltcardl gigt er

(Daiichi Kogyo Seiyaku, Japan), hydrogenated vegetable oil (Lubritab(r),

JRS Phar négvelepmente af i drugciedistaneer ndared dhye thae HGER, and ity norvantet aihiilec sal t
i n accordance, W t he conposition 25 and the anmount (unit: ng)

| ubri ,
doscritbed A ERD AIPSegs Afeck Ly TNPBL. 368 and manni Lol vere 1 xed and
Lhe i xt ure vasyRuBlech e LR BEARY AL B8 B Q6855 B ArCARKE A0

met hod wi th enployi'ng a of Povidone dissol ved i n purrfied

wat er. ThicWRles h@i 1y n®s litdits ©bhR b BRIdaBTi8n dak 8 anTheRdni¥ dorgBARi dcpd. and
Crospovi done, and subsequently
Examples of the inorganic acid-addition salt may include salts of hydrochloric
acid, sulfuric acid, disulfonic acid, nitric acid, phosphoric acid, perchloric acid, or

25 bromic acid; examples of the organic acid-addition salt may include salts of



30 added with a lubricant, which was previously sieved through a 30 nesh
screen, to WD 2012/169733PCT1KR20121003970 prepare a final m xture. The
final mXWOr2e141es33prepared was forned into a tabl et haPCHEKROPANNEss of
about 5 to 10 kp by a tablet machine (Sejong, Korea) according to a
conventional nethod. 5<Table 2> Ex.1 Ex. 2 Ex. 3 Wet granule M xture

HW781- 36 BféknicCachd,Oadetic ddainpitoptiortio aeit, Sékalidi adér stRewmidareed, Ibénzbidadidp
<Purified water> <10> <10> <10> M xture Manni t ol

citric acid, maleic acid, malonic acid, malic acid, tartaric acid, gluconic acid, lactic

acid, gestisic acid, fumaric acid, lactobionic acid, salicylic acid, phthalic acid,

embonic acid, aspartic acid, glutamic acid, camsylic acid, besylic acid, or

5 acetylsalicylic acid (aspirin). The pharmaceutically acceptable salt may also

include metal salts derived from alkali metals such as calcium, sodium,
magnesium, strontium, potassium, and the like. |

In the present invention, the compound of formula (I) may be employed in

an amount ranging from 0.1 to 50% by weight, preferably 0.5 to 10% by weight,

10  based on the total weight of the composition. The compound may be contained

in the composition in an amount ranging from 0.1 mg to 100 mg, preferably 0.5 to

50 mg, per 1 dosage unit of the composition.

(b) Non-metallic salt lubricant
15
| Lubricants are ingredients added to improve the compression process of
granules, and they are considered as a critical excipient, which plays important
roles in the manufacture of solid compressed compositions. Advantages of
employing lubricants include an improved flow of the powder or granular
20  materials, which allows them to be more readily filled in a die; a reduced friction
of the powder or granular materials as well as that between the powder or granular
materials and the punch or the die; and enhanced compressibility and
dischargeability of the tablets. Lubricants can be categorized as shown in Table
1.
25



42 42 42 Crospovidone 5 5 5 Final mxture Sucrose fatty acid ester 2 - -
Hydr ogenat ed vegetable oil - 2 - Stearic acid - - 1 Total weight 101 101
100 WO 2pR40Eéeut i cal conpositions of Exanpl es 4 t 8CEKRRPR/9EBar ed by
t he sane nethod as above by enpl oying a conpound of forrmula (I) (HW81-36B,
Dongwoo Syntech Co., Ltd., Korea); mannitol (Roquette); Povidone(r) (BASF);

Cr ospovi done(r) <T8blgHASF) ; and gl yceryl behenate (Conpritol 888 ATQ(r),
Gatt ef oss \ r‘|| \lr‘nr\ll p:\lmfncfn:\r:\ng{Cnnprlfnl I—lnl:(r\ 4@9&_@,‘[_@55_@)_1a|c

(Ni ppon T Lc (ﬁﬁﬁ@gor}’]anan __starch (Roquett elubriganbes 6000 ( Sanvo Chan cal ,
Japan), as a reattyrasical | i c| sedleiumubstéarain: , magnestwor Gteatnée, nispiunhestearyl

corrpositlon a thihgr@nount ﬁhﬁﬂr&te ﬂgastgﬁ%rl bed in Table 3. 15 WO
2012/ 1697 Kmm')/rm'z 70 ’

‘glyceryl behenate, glyceryl palmitostearate, glyceryl
Fatty acid esters monostearate, glyceryl trimyristate, glyceryl tristearate,
sucrose fatty acid ester

Fatty acids & alcohols| palmitic acid, palmitoyl alcohol, stearic acid, stearyl alcohol

hydrogenated castor oil, mineral oil, hydrogenated vegetable
oil

fumaric acid, polyethylene glycol (PEG 4000 & PEG 6000),
polytetrafluoroethylene, talc

Oils

Others

The pharmaceutical composition of the present invention comprising a

compound of formula (I) is characterized by the use of a non-metallic salt

5 lubricant in order to prevent the formation of the related compound IV, which may
otherwise be formed due to a metallic salt if it is contained in the composition.

~The term “non-metallic salt lubricant” according to the present invention

refers to a lubricant that is free of metallic materials, e.g., such metallic salts as

calcium stearate, magnesium stearate, sodium stearayl fumarate, zinc stearate, and

10 the like. Examples of the non-metallic salt lubricant according to the present
invention may include fatty acid esters, fatty acids, fatty alcohols, oils, fumaric
acid, polyethylene glycols (PEGs), polytetrafluoroethylenes, starch, talc, and the
like. The enhanced storage stability of the inventive pharmabeutical composition
can be achieved by employing such non-metallic salt lubricants.

15 Specifically, examples of the non-metallic salt lubricant, which can be
used in the present invention, may include, but are not limited to, fatty acid esters
(e.g., glyceryl behenate, glyceryl palmitostearate, glyceryl monostearate, glyceryl
trimyristate, glyceryl tristearate, sucrose fatty acid ester, and the like); fatty acids
and fatty alcohols (e.g., palmitic acid, palmitoyl alcohol, stearic acid, stearyl

20 alcohol, and the like); oils (e.g., hydrogenated castor oil, mineral oil, hydrogenated
vegetable oil, and the like); fumaric acid; polyethylene glycol (e.g., PEG 4000 or
PEG 6000); polytetrafluoroethylene; starch; and talc. The non-metallic salt

7



<Tabl e 3> Ex 4 Ex. 5 Ex. 6 Ex. 7 Ex. 8 Wet granule M xture HWS81-36B 0.
0.5 0.5 0. Mannitol 50 50 50 50 50 Binder Povidone 1.5 1.5 1.5 1
FORRRARY T 15 T bk PCT/KR2012/103970
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lubricants may be used solely or as a mixture thereof.

Preferably, examplary non-metallic salt lubricants according to the present
invention may include sucrose fatty acid ester, hydrogenated vegetable oil, stearic
acid, glyceryl behenate, glyceryl palmitostearate, talc, starch, and PEG 6000, more
preferably sucrose fatty acid ester and hydrogenated vegetable oil.

In the present invention, the non-metallic salt lubricant may be employed
in an amount ranging from 0.1 to 100 parts by weight, preferably 0.1 to 50 parts
by weight, more preferably 0.25 to.10 parts by weight, based on 1 part by weight
of the compound of formula (I).

If the amount of the non-metallic salt lubricant employed is less than 0.1

~ parts by weight, a tablet formed would not be readily released from the die cast or

may stick to the die cast during the tablet formation. On the other hand, if the
amount is greater than 100 parts by weight, a tablet would suffer from such
problems as capping or delamination. Moreover, since lubricants are in general
hydrophobic, if they are employed in a large amount, they may cause such

unintended problems as a delayed disintegration and a low dissolution rate.
(c¢) Pharmaceutically acceptable additives

The pharmaceutical composition of the presént invention may further
comprise pharmaceutically acceptable additives and can be formulated into a
Variety of administration forms, preferably an oral administration form.
Representative examples of the formulation for oral administration may include
powder, tablet, pill, capsule, liquid, suspension, emulsion, syrup, and granule,
preferably tablet and capsule, but are not limited thereto.

In the present invention, the pharmaceutically acceptable additives may
include a diluent, a binder, a disintegrant, and the like.

Examples of the diluent may include microcrystalline cellulose, lactose,
mannitol, calcium phosphate, and the like; examples of the binder may include

povidone, hydroxypropyl cellulose (HPC), hydroxypropyl methylcellulose

5
.5



<10> <10> <10> <10> <10> M xture Mannitol 42 42 42 42 42 Crospovidone 5 5

555 Final mxture dyceryl behenate 2 - - - - Glycer)ll)l /palm'tostearate -
2 - - . WO 2012/169733 CT/KR2012/003970

(HPMC), polyvinyl alcohol (PVA), sodium carboxymethyl cellulose, and the like;

and examples of the disintegrant may include crospovidone, sodium
croscarmellose, sodium starch glycolate, and the like.

The diluent may be used in an amount ranging from 20 to 95% by weight,

5 the binder may be used in an amount ranging from 1 to 10% by weight, and the

disintegrant may be used in an amount ranging from 1 to 30% by weight, based on

the total weight of the composition.

The pharmaceutical composition of the present invention may be coated
10  with a coating substrate to prevent the composition from being in direct contact
with the hand or skin of a user.
The coating substrate that can be used in the present invention may
include a rapid- release coating substrate, an enteric coating substrate, or a
sustained release coating substrate. The rapid release coating substrate may be
15  selected from the group consisting of hydroxypropyl cellulose, hydroxypropyl
methylcellulose, polyvinyl alcohol, polyvinyl alcohol-pblyethylene glycol graft
polymer (Kollocoat IR®, BASF), and a mixture thereof. The enteric coating
substrate may be selected from the group consisting of (meth)acrylate copolymer
(Eudragit® EVONIK), hydroxypropyl methylcellulose phthaléte, cellulose acetate
20  phthalate, and a mixture thereof. The sustained release coating substrate may be
selected from the group consisting of cellulose acetate, ethyl cellulose, polyvinyl
acetate, and a mixture thereof.
The coating substrate may be coated on the surface of the composition in
an amount ranging from 1 to 50 parts by weight, preferably 1 to 30 parts by
25  weight, based on 100 parts by weight of the uncoated core. '

The present invention also provides a method for preparing the
pharmaceutical composition comprising a compound of formula (I) or a
pharmaceutically acceptable salt thereof and a non-metallic salt lubricant.

30 A formulation of the pharmaceutical composition comprising the above-



Talc - - 3 - - Starch - - - 5 - PEG 6000 3 Total weight 101 101 102
104 102 Phar maceutical conpositions of Exanples 9 to 15 were

prepar ed W9 20teeicsmae net hod as above by enpl oyi ng a conmpaumk2of2/dosemul a (1)
(HMr81- 36B, 5 Dongwoo Syntech Co., Ltd., Korea); mannitol (Roquette);

Povi done(r) (BASF); Crospovidone(r) (BASF); and glyceryl nonostearate

(Caprmul  Gienfiéhed fgredienty|caal moprépatddatythd fillywiagi rasilod Comdnyorhpeses
China), stearyl alcohol (Lubrizol Advanced Materials, U S.), hydrogenated
castor oithe¢BAS®Y, mineral oil (Alfa Aesar, U S.), fumaric acid (Merck), or

7Ly on i ox 0o, (0t pce ) S0 F gh Ro o Bl bbeabig
descri bed g Lol Pudth sulh £ PharmEH TRl dFERABIC0dR0e WP \dRudRt afda ©
5 binder, and granulating the mixture to obtain granules;

(2) mixing the granules prepared in step (1) with such a pharmaceutically
acceptable additive as a diluent and a disintegrant, and adding a non-metallic salt
lubricant thereto to obtain mixed granules; and |

(3) subjecting the mixed granules prepared in step (2) to a formulating

10 step.

In one embodiment of the present invention, the inventive pharmaceutical
composition can be prepared by admixing a compound of formula (I) and mannitol
in a solution of povidone in purified water, subjecting the prepared mixture to wet

15 granulation, and then drying the resulting granules. The prepared granules can be
formed into a tablet by mixing the prepared granules with mannitol and
Crospovidone, adding a non-metallic salt lubricant thereto, and then tableting the
mixed granules by a tablet machine.

The various steps related with the formulation of the pharmaceutical

20  composition of the present invention can be conducted according to conventional
techniques known in the art. Further, the method of the present invention may
further comprise the step of coating the formulation prepared in step (3) with the

above-mentioned coating substrates for convenient storage and ease of use.

25 The pharmaceutical composition of the present invention can effectiveiy
inhibit the growth of cancer cells by comprising the compound of formula (I),
which selectively and effectively inhibits the growth of cancer cells and the
development of drug resfstance induced by the EGFR and its mutants. Also, the
pharmaceutical composition of the present invention can inhibit the formation of

30 impurities (ie., the related compounds IV) to less than 0.5% by weight under

10
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extreme conditions (e.g., kept in an airtight HDPE container at 60 C for 4 weeks),
and under accelerated conditions (e.g., kept in an airtight HDPE container at
40C/75% RH for 6 months) by comprising the non-metallic salt lubricant.
Therefore, the pharmaceutical composition of the present invention can ehha.nce
the efficacy and improve the stability of the compound of formula (I).

Therefore, the present invention provides a method to stabilize a

pharmaceutical composition comprising the compound of formula (I) or a

pharmaceutically acceptable salt thereof, comprising adding the non-metallic salt

lubricant to the pharmaceutical composition.

The following Examples are intended to further illustrate the present

invention without limiting its scope.
Examples

Examples 1 to 8: Preparation of pharmaceutical compositions comprising non-

metallic salt lubricants

Pharmaceutical compositions of Examples 1 to 3 were prepared by
employing a compound of formula (I) (hereinafter, referred to as “HM781-36B,”
Dongwoo Syntech Co.,/Ltd., Korea); mannitol (Roquette); Povidone® (BASF);
Crospovidone® (BASF); and sucrose fatty acid ester (Daiichi Kogyo Seiyaku, Japan),
hydrogenated vegetable oil (Lubritab®, JRS Pharma), or stearic acid (Emery
Oleochemicals.), as énon-metallic salt llubricant, in accordance with the composition
and the amount (unit: mg) described in Table 2.

Specifically, HM781-36B and mannitol were mixed and the mixture was
subjected to a wet-granulation process by a conventional method with employing a
binder solution of Povidone dissolved in purified water. The wet granules thus
obtained were dried, mixed with mannitol and Crospovidone, and subsequently

added with a lubricant, which was previously sieved through a 30 mesh screen, to -

11

2 Ex. 13 Ex. 14 Ex. 15 Wet granule M xture HW81-36B 0.5

1
5 50.50.5 Manni tol 50 50 50 50 50 50 50 . Bi nder Povi done
1V 29124169738 PCT/KR2012/003970
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A yceryl
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<Purified water> <10> <10> <10> <10> <10> <10> <10> M xture
42 42 42 42 42 42 42 Crospovidone 55 55 5 5 5 Final mxture
wonosiwerate PCT/KR2012/003970

prepare a final mixture. The final mixture thus prepared was formed into a tablet
having a hardness of about 5 to 10 kp by a tablet machine (Sejong, Korea) according

to a conventional method.

<Table 2>
Ex.1 Ex.2 Ex. 3
Mixture HM78 1.-36B 0.5 0.5 0.5
W Mannitol 50 50 50
et granule -
Binder Povidone : 1.5 1.5 1.5
<Purified water> <10> <10> <10>
Mixture Manm.tol 42 42 42
Crospovidone 5 5 S
Sucrose fatty acid 5 ) i
ester
Final mixture Hydro genated
. - 2 -
vegetable oil :
Stearic acid - - 1
Total weight 101 101 100

Pharmaceutical compositions of Examples 4 to 8 were prepared by the same
method as above by employing a compound of formula (I) (HM781-36B, Dongwoo
Syntech Co., Ltd., Koréa); mannitol (Roquette); Povidone® (BASF); Crospovidone®
(BASF); and glyceryl behenate (Compritol 888 ATO®, Gattefosse), glyceryl
palmitostearate (Compritol HD5®, Gatefosse), talc (Nippon Talc Corp., Japan),
starch (Roquette), or PEG 6000 (Sanyo Chemical, Japan), as a non-metallic salt
lubricant, in accordance with the composition and the amount (unit: mg) described in

Table 3.

12



Pal m toyl al cohol - 5 - - - - - Stearyl alcohol - - 5 - -
Hydr ogenat ed castor oil M neral oil
WO 2012/169733 PCT/KR2012/003970
<Table 3>
Ex. 4 Ex. 5 Ex. 6 Ex. 7 Ex. 8
Mixture HM781'-36B 0.5 0.5 0.5 0.5 0.5
Wet Mannitol 50 50 50 50 50
granule Binder Povidone 1.5 1.5 1.5 1.5 1.5
<Purified water> | <10> <10> <10> <10> <10>
Mixture Manm.tol 42 42 42 42 42
Crospovidone 5 5 5 5 5
Glyceryl behenate| =~ 2 - - - -
Glyceryl i 2 i i i
. . palmitostearate
Final mixture
Talc - - 3 - -
Starch - - - 5 -
PEG 6000 3
Total weight 101 101 102 104 102

10

Pharmaceutical compositions of Examples 9 to 15 were prepared by the

same method as above by employing a compound of formula (I) (HM781-36B,

Dongwoo Syntech Co., Ltd., Korea); mannitol (Roquette); Povidone® (BASF);

Crospovidone® (BASF); and glyceryl monostearate (Capmul GMS-50), palmitoyl
alcohol (Landz International Company Ltd., China), stearyl alcohol (Lubrizol
Advanced Materials, U.S.), hydrogenated castor oil (BASF), mineral oil (Alfa Aesar,
U.S.), fumaric acid (Merck), or silicon dioxide (Grace Davison, U.S.), as a non-
metallic salt lubricant, in accordance with the composition and the amount (unit: mg)

described in Table 4.

13




Fumaric acid Silicon dioxide - - - - - - 2 Total weight 104 104 104
104 104 104 101 Conparative Exanples 1 to 4: Preparation of pharnmaceuti cal
conposi t inWe20REpissSi Ng netal lic salt lubricants PCT/KR2012/003970

<Table.4>

Ex.9 |Ex. 10|Ex. 11{Ex. 12|Ex. 13|Ex. 14|Ex. 15

Mixture HM781'-36B 05 105 ] 05105 7] 05 1] 05| 05
Wet Mannitol 50 50 50 50 50 50 50
granule Binder Povidone 1.5 1.5 1.5 | 1.5 | 1.5 1.5 | L5
<Purified water> | <10> | <10> | <10> | <10> | <10> | <10> | <10>
Mixtuie Manni.tol 42 42 42 42 42 42 42
Crospovidone 5 5 5 5 5 5 5
Glyceryl
monostearate |- ) ) i ] i
Palmitoyl alcohol - 5 - - - - -
Stearyl alcohol - - 5 - - - -
Final mixture | Hydrogenated castor| ) ) 5 ) ) )
oil
Mineral oil - - - - 5 - -
Fumaric acid - - - - - 5 -
Silicon dioxide - - - - - - 2
Total weight 104 | 104 | 104 | 104 | 104 | 104 | 101

Comparative Examples 1 to 4: Preparation of pharmaceutical compositions

comprising metallic salt lubricants

5
The procedures of the above Examples were repeated by employing the
composition and the amount (unit: mg) described in Table 5, to prepare
pharmaceutical compositions of Comparative Examples 1 to 4 comprising metallic
salt lubricants.
10

14



The procedures of the above Exanples were repeated by enploying the
conposition and the anount (unit: ng) described in Table 5, to prepare

phar maceuwvbealz/wemnposi tions of Conparative Exanples 1 tecd/Kreomiosd?g
netallic salt lubricants. WD 2012/ 169733PCT/ KR2012/ 003970 <Tabl e 5> Conp.
Ex. 1 Comp. Ex. 2 Corrp Ex. 3 Conmp. Ex. 4 Wet granule M xture HW81-36B 0.5
0.5 0.5 0.5 % L. 50 50 50 50 . Binder Povidone 1.5 1.5 1.5 1.5
<Purified water> <£

Comp. Ex. 1|Comp. Ex. 2|Comp. Ex. 3|Comp. Ex. 4
Mixture HM781.-36B 0.5 0.5 0.5 0.5
Wet Mannitol 50 50 50 50
granule Binder Povidone 1.5 1.5 1.5 1.5
<Purified water> <10> <10> <10> <10> -
Mixture Mannl.tol 42 42 42 42
Crospovidone 5 5 5 5
Magnesium stearate 1 - - -
Calciumstearate - 1 - -
F inal mixture Sodlum stearyl
- - 1 -
fumarate
Zinc stearate - - - 1
Total weight 100 100 100 100

Test Example: Measurement of the related compound formed

5 In order to evaluate the storage stability of the pharmaceutical compositions
prepared in Examples 1 to 8 and Comparative Examples 1 to 4, the pharmaceutical
compositions were each packaged with 1 g of silica gel in an HDPE bottle and stored
in a chamber (60°C). After 2 and 4 weeks, réspectively, the related compound IV, a
major degradation product of HM781-36B, was extracted by 60% acetonitrile as a

10  solvent, and then HPLC analyses were performed. The results of Examples 1 to 8
are shown in Table 6 and Fig. 1, and those of Comparative Examples 1 to 4 are

shown in Table 7 and Fig. 2.

<Table 6>
Ex. 1 2 3 4 5 6 7 8
Initial 0.05 0.04 0.04 0.05 0.05 | 0.04 0.04 0.05

2 weeks, 60C | 0.26 023 | 017 | 027 | 021 0.15 | 0.18 | 037
4 weeks, 60C | 0.34 035 | 0.31 0.38 0.36 026 | 029 | 045

15
<Table 7>
Comp. Ex. 1 2 3 4
Initial 0.04 0.04 0.04 0.04
2 weeks, 60 C 1.52 0.98 1.60 1.09
4 weeks, 60C 2.46 2.25 , 3.41 1.98

15



<10> <10> <10> M xture Mannitol 42 42 42 42 Crospovidone 5 5 5 5 Final
m xture Magnesium stearate 1 - - - Calciunstearate - 1 - - Sodium stearyl
f umar at e wo 2812/169733 PCT/KR2012/003970

In order to observe the changes of stability of the pharmaceutical
compositions prepared in accordance with Examples 1 and 2 and Comparative

Examples 1 and 3 against temperature and humidity, the pharmaceutical

5 compositions were exposed to 40C and 75% RH. After 1 and 2 weeks,

respectively, the related compound IV, a major degradation product of HM781-36B,
was extracted by 60% acetonitrile as a solvent, and then HPLC analyses were

performed. The results are shown in Table 8 and Fig. 3.

10 <Table 8>
Ex. 1 Ex. 2 Comp. Ex.1 | Comp. Ex. 3
Initial 0.05 0.04 0.04 0.04
1 week 40°C/75% RH 0.12 0.10 0.73 0.32
2 weeks 40C/75% RH 0.16 0.15 1.18 0.51
In order to observe the changes of stability of the pharmaceutical
compositions prepared in accordance with Examples 1 and 2 and Comparative
Examples 1 and 3 against temperature and humidity under accelerated conditions,
15 the compositions were exposed to 40 C and 75% RH in sealed HDPE containers for
1, 3 and 6 months. The related compound IV of each composition was extracted by
60% acetonitrile as a solvent, and then HPLC analyses were performed. The
results are shown in Table 9 and Fig. 4.
20 <Table 9> |
Ex. 1 Ex.2 Comp. Ex. 1| Comp. Ex. 3
Initial 0.05 0.04 0.04 - 0.04
1 month ACLTD 40°C 0.15 0.14 0.31 0.28
3 months ACLTD 40°C 0.17 0.15 0.41 0.32
6 months ACLTD 40°C ||  0.20 0.18 0.62 0.58

As shown in Tables 6 to 9 and Figs. 1 to 4, the formation of the related

- compound IV was reduced by about 4 to 10 times or more in the pharmaceutical

compositions comprising any of the non-metallic salt lubricants compared with the

16



Zinc stearate - - - 1 Total weight 100 100 100 100 Test Exanpl e:
Measurenment of the related conpound forned 5In order to evaluate the

st orage swehbidtey738f the pharnmaceutical conpositions prepanaoiznobxanpl es 1
to 8 and Conparative Exanples 1 to 4, the pharmaceutical conpositions were
each packaged with 1 g of silica gel in an HDPE bottle and stored in a
chanber (60C). After 2 and _4 weeks, respectivel the related conpound IV,
a maj or dBbRtRASEVEenl peqraDetitions CNPTisEgRth Wt@ﬁ@r@é& atbrwn@c)%ﬁwéx Getrile

as a 10 s r
R L N L X
Exanpl es A4ctive mgmchemhcnmsiignif‘lf:ahtlg be enichnEedy by 21ddaigbhye dthEmonslmé‘taﬂloﬁl 56
78In|t|a|10 4 0.05 0.05 0.04.0.04 0.05 2 weeks, 60C
salt ubrlcants 0 the pharmaceutical compositions.
5 According to the guidelines of the International Conference on
Harmonisation of Technical Requirements for Registration of Pharmaceuticals for
Human Use (ICH), the limits of unknown and known impurities are prescribed as
0.2% and 0.5%, respectively. The pharmaceutical compositions of Examples 1 and
2 according to the present invention showed satisfactory results of less than 0.5% at
10 40 TC in an accelerated stability test as described in the ICH guideline. In contrast,
the pharmaceutical compositions of Comparative Examples 1 and 3 comprising
conventional metallic salt lubricants exceeded the predetermined limits of the ICH

guideline.

15 While the invention has been described with respect to the above specific
embodiments, it should be recognized that various modifications and changes may
be made to the invention by those skilled in the art which also fall within the

scope of the invention as defined by the appended claims.

17



0.26 0.23 0.17 0.27 0.21 0.15 0.18 0.37 4 weeks, 60C 0.34 0.35 0.31 0.38
0.36 0.26 0.29 0.45 15 <Table 7> Conp. Ex. 1 2 3 4 Initial 0.04 0.04 0.04

0.04 2 weRb2010@6733- 52 0.98 1.60 1.09 PCT/KR2012/003970

WHAT IS CLAIMED IS:

1. A pharmaceutical composition comprising a compound of formula (I) or

a pharmaceutically acceptable salt thereof and a non-metallic salt lubricant:

(D).

2. The pharmaceutical composition of claim 1, wherein said non-metallic
salt lubricant is selected from the group consisting of fatty acid esters, fatty acids,
fatty alcohols, oils, fumaric acid, polyethylene giycols (PEGs),

- polytetrafluoroethylenes, tale, and a mixture thereof.

3. The pharmaceutical composition Qf claim 2, wherein said non-metallic
salt lubricant is selected from the grdup consisting of glyceryl behenate, glyceryl
palmitostearate, glyceryl monostearate, glyceryl trimyristate, glyceryl tristearate,
sucrose fatty acid ester, palmitic acid, palmitoyl alcohol, stearic acid, stearyl
alcohol, hydrogenated castor oil, mineral oil, hydrogenated vegetable oil, fumaric
acid, PEG 4000, PEG 6000, polytetrafluoroethylene, starch, talc, and a mixture

thereof.

4. The pharmaceutical composition of claim 3, wherein said non-metallic

salt lubricant is sucrose fatty acid ester or hydrogenated vegetable oil.

5. The pharmaceutical composition of claim 1, wherein said compound of
formula (I) is contained in an amount ranging from 0.1 mg to 100 mg per 1 dosage

unit of the composition.

18



4 weeks, 60C 2.46 2.25 3.41 1.98 In order to observe the changes
of stability of the pharmaceutical conpositions prepared in accordance with
Exanpl es WORAW/1B9BAd Conpar ati ve Exanples 1 and 3 agai n®€THRPEYWBUPe and
hum dity, the pharmaceutical 5 conpositions were exposed to 40C and 75% RH.
After 1 and 2 weeks, respectively, the related conmpound 1V, a major
degradati on product of HWM/81-36B, was extracted by 60% acetonitrile as a
sol vent, and then HPLC anal yses were perforned. The results are shown in
Tabl e 8 and Fi §: 1he phaemagewtiqal compositign, of zla@@nb, whgrein S@&Tﬁonﬁzetaﬂlc
Initial 04 0.04 L week 40 r/75% ) 0. weeks
20 1) 5% ﬁf Blobf P Cqntpicg gy amotnl rfRiRg G 61 dpJO0LRATRY kil of

stabili ty lggﬁr%ggfgrm %th&@dﬂ?ﬁ%’lﬁd Qqﬁ)gﬁ{éﬁg@ged i n accordance with

Exanpl es ative EX gai nst tenperature and
hum dity under accel er at ed conditions, 15 the conpositions were exposed to
40C and 75% RH in seal ed HDPE containers for 1, 3 and 6 nonths. The rel ated
compound |V of 7edba phanpaeduticah campositionact eldimyl,e@kichcBrther tconprises aa

sol vent, d t hen HP C analy e perfor rretd The results are sho in
Table 9 rmageugca 2¢5EN1a ]g>ac\i\%<1velselected rom the group consisting o

diluent, a binder, a disintegrant, and a mixture thereof.

8. The pharmaceutical composition of claim 7, wherein said diluent is
contained in an amount ranging from 20% to 95% by weight based on the total

weight of the composition.

9. The pharmaceutical composition "of claim 7, wherein said binder is
contained in an amount ranging from 1% to 10% by weight based on the total

weight of the composition.

10. The pharmaceutical composition of claim 7, wherein said disintegrant is
contained in an amount ranging from 1% to 30% by weight based on the total

weight of the composition.

11. The pharmaceutical composition of claim 1, which is coated with a
coating substrate selected from the group consisting of a rapid release coating

substrate, an enteric coating substrate, and a sustained release coating substrate.

12.  The pharmaceutical composition of claim 11, wherein said coating
substrate is selected from the group consisting of hydroxypropyl cellulose,
hydroxylpropyl methylcellulose, polyvinyl alcohol, polyvinyl alcohol-
polyethylene glycol graft copolymer, (meth)acrylic acid copolymer, phthalic acid

hydroxypropyl methylcellulose, phthalic acid cellulose acetate, cellulose acetate,

19



Ex. 2 Comp. Ex. 1 Conp. Ex. 3 Initial 0.05 0.04 0.04 0.04 1 nonth ACLTD 40C
0.15 0.14 0.31 0.28 3 nonths ACLTD 40C 0.17 0.15 0.41 0.32 6 nonths ACLTD

40C 0. 20 W0L81066R30. 58 As shown in Tables 6 topeTano@/@®se7ol to 4,
the formation of the related conpound |1V was reduced by about 4 to 10 tines
or nore in the pharmaceutical conpositions conprising any of the

non- et al ¢y 1ée/ﬂldlobélgid'cl)%ﬂﬁs;ﬁaé‘e@ﬁe,aarﬁﬂa\Mikkurrte*ﬂﬁereMP , o
2012/ 169733PCT/ KR2012/ 003970 phar maceut i cal conpositions conprising the
metallic salt lubricants. Thus, the storage stability of the pharmaceuti cal

conposi tions containing HW81-36B as an active ingredi ent can significantly
be enhanced byladdihey phaymaeeuticel neompesiaon i ef sdaim | Lbiyldeht eomprisese a

har maceutical c sitio 5Accor di to th ui.del i nes of t.he

Pt er nat | GHRPORAPErSHEE O IS ERT Death o vt iers BRAstce rerae, Gondilians keplor
Regi stration of .R uticals o Us I ., the limts of .unknown
ond knownin iyt eRaa DRESe BB al 86 CLUBTor wieks g o lsshffd Gulysiotin
pharmaceufi cal conposi ti of . Exampl es. 1 o rdin o the present

i nvent i onﬁgﬁd%@l} @i&ﬁ@?@&%@ﬂ@éﬁo@ q“@s%%l@ﬁcfgr f%“g‘fthi'o 40 r in an
accelerated stability test as described imythe I CH guideline. In contrast,
t he pharmaceutical conpositiong of. Cgnpardtive
conventional nmetallic salt | ub/fs(@?@ged
the 1 CH guideline. 15Wile the&sirivengi haspeen

the above specific embodigenis,ndit shoubd be lregogni zed that various
nodi fi cati ons and changes 'be|ma elto ' wﬁventi on by those skilled in
the art which also fall wth t he- #e invention as defined by the

appended clainms. WD 2012/ 169733PgT/ KR2012/ 003970 (D)

14. - A method for preparing a formulation of the pharmaceutical
composition of claim 1, which comprises the steps of:

(1) mixing a compound of formula (I) or a pharmaceutically acceptable
salt thereof with a pharmaceutically acceptable additive, and granulating the
mixture to obtain granules; '

(2) mixing the granules prepared in step (1) with a pharmaceutically
acceptable additive, and adding a non-metallic salt lubricant thereto to obtain
mixed granules; and

(3) subjecting the mixed granules prepared in step (2) to a formulating

step.

(D).

15. The method of claim 14, which further comprises the step of coating
20



VWHAT IS CLAI MED | S: 1. A pharnmaceutical conposition conprising a
conpound of fornmula (1) or a pharmaceutically acceptable salt thereof and a
non- net al WOQORAI6P73Bubr i cant : 2. The phar naceut i cECTARPBL108978n of
claim1l, wherein said non-netallic salt lubricant is selected fromthe
group consisting of fatty acid esters, fatty acids, fatty

al cohol s, thé¢ fofraniation preparedpml stephisl) emgh gl goatired BEByate selected from the
polytetrafluoroethylenes talc and a m xture thereof. 3. The

phar maceuFeuR censibéng of arrapid (lease cpating substratsanr chtsHicheqating wibshpte,

| ubri cant sel fromth onsi sting of glyceryl behenate,

gl yceryl Bﬁaﬁistué %%gfgtlféasegclogﬁgg ﬁﬁﬁ%st earate, glyceryl trinyristate,

gl yceryl tristearate, sucrose fatty acid ester, palmtic acid, palmtoyl

al cohol, stearic acid, stearyl alcohol, hydrogenated castor oil, mneral

oi I, hydrogenat a¢. vegrila @opstlabllfzu@allﬂaamadeutl?ﬁ@céﬁﬁﬁmltﬂﬁ@c&ﬂgﬁsmg a
polytetrafluoroethylene starch, talc, and a m xture thereof. The
phar maceucpuwiound rqrf&ennukar(lbor 2 pharmaeutinally aecepdiae selt thereaf, Iqomprashmg

| ubricant is, sucrose f ester or Hgdrogenated veget abl e oi

5. The phaff poeametalissollinbeigans o e rmacEREFi 9mRISiesmound of
formula (1) is contained in an anpbunt ranging fromO.1 ng to 100 ng per 1
dosage unit of the conposition. 6. The ph@y maceutical conposition
of claim1, wherein said non-netallic salt | Fan is contained in an
anount ranging fromO0.1 to 100 parts by weig ased on 1 part by weight of
t he conmpound of formula (I). arwacett i cal conposition of
claim1, which further conprisesg a ghar %__,f.ally acceptabl e additive
selected fromthe group ¢ ti s (W , a binder, a disintegrant,
and a m xture thereof. o he eﬂtlcal conposition of claim?7,
wherein said diluent is con”aln”d i an” rangi ng from20%to 95% by
wei ght based on the total wai ght of the conposition. 9. The

phar maceuti cal conposition of claim7, wherein said KkDnder is contained in
an amount ranging from1%to 10% by melght based on the total weight of the

conposi tion. 10. The pharnaceutical conposition of claim7, wherein
said disintegrant is contained in an anmount ranging from1%to 30% by
wei ght based on the total weight of the conposition. 11. The

pharmaceutical conposition of claiml1l, which is coated with a coating
substrate selected fromthe group consisting of a rapid rel ease coating
substrate, an enteric coating substrate, and a sustained rel ease coating
substrate. 12. The pharnmaceutical conposition of claim1l, wherein
said coating substrate is selected fromthe group consisting of

hydr oxypropyl cellul ose, hydroxyl propyl nethylcellul ose, polyvinyl alcohol,
pol yvi nyl al cohol - pol yet hyl ene gl ycol graft copolymer, (nmeth)acrylic acid
copol ymer, phthalic acid hydroxypropyl nethylcellul ose, phthalic acid
cellul ose acetate, cellul ose acetate, WD 2012/169733PCT/KR2012/003970
ethyl cellul ose, polyvinyl acetate, and a m xture thereof. 13. The
pharmaceutical conposition of claiml, which conprises a compound of
formula (11) less than 0.5% by wei ght under extreme conditions kept in an
airtight HDPE container at 60C for 4 weeks, or under accel erated conditions
kept in an airtight HDPE container at 40 r and 75% RH for 6 nonths:

14. A method for preparing a formulation of the pharmaceutical conposition
of claim 1, which conprises the steps of: (1) mxing a compound of
formula (1) or a pharmaceutically acceptable salt thereof with a

phar maceutically acceptable additive, and granulating the m xture to obtain

gr anul es; (2) mxing the granules prepared in step (1) with a
pharmaceutically acceptable additive, and adding a non-netallic salt
| ubricant thereto to obtain m xed granul es; and (3) subjecting the

m xed granul es prepared in step (2) to a formulating step. 15. The net hod
of claim 14, which further conprises the step of coating the fornulation
prepared in step (3) with a coating substrate selected fromthe group
consisting of a rapid release coating substrate, an enteric coating
substrate, and a sustained rel ease coating substrate. 16. A nethod
for stabilizing a pharmaceutical conposition conprising a conmpound of
formula (1) or a pharnaceuticalIy-accegiable salt thereof, conprising
adding a non-netallic salt lubricant t6*the pharmaceutical conposition:



