WO 2013/ 012199PCT/ KR2012/ 005506 DESCRI PTI ON CAPSULE FORMULATI ON COVPRI SI NG
MONTELUKAST AND LEVOCETI RI ZI NE FI ELD OF THE | NVENTI ON The present invention
rel at es twoaoapsisbe fornul ation for preventing or 10 tPeaKReg1205369i C
rhinitis and asthma, which conprises two separate |layers of: (1) a

Mont el ukast | ayer conprising nontel ukast or a pharnmaceutically acceptable
salt thereof; and (2) a LevocetirDESERIBRYEONonprising | evocetirizine or a
pharmaceutically acceptable salt thereof; and a method for the preparation
t hereof. 15 BACKGROUND OF THE | NVENTI ON "Allergic rhinitis" refers to

a synptomati Yoo V=1¢ J L6 i LnfdAnmat i on
after all ergggﬁgfégﬁFﬁgMM%Wf%ﬁ@m@%Ep@ initis
i ncl udes such synptons as rhinorg,Eea) CEBEERIZIM0St ructi on, nasal itching,
sneezing, ocular pruritis and so on. "Ast hma" refers to a disorder
wherei s i nfl anmati on of the airways causes bronchial nucosa to swell and
muscul ar convul sion to occur in bronchi which restricts airflow into and
out of the lungs, and hence. Asthma nay cause such synptons as shortness of
breath, sepﬂjgl)cgqnghﬁrlgINWENTm%evere cases, status 25 asthmaticus, which
may resul t™I ) lergic rhinitis and asthma nmay devel op
separately; however, there is a study show ng that approxi mately 60% of

patients with ab,] ergic rhinitis have asthma alil Vﬁll nd that 85-95% of
patients with adtiRrRIeasydn¥EREQR ¢ K% 1@ # SARFECrIRrRMaton IGIgPICYERTRE 19 gh

rates pf i i . o ATY a3 Hlﬁﬁli I T ! has
been afbneglgg%%gilgcﬂgé\f ﬂ?g?ﬁg‘@?ﬁgﬁn%‘%e ‘%@ﬁg?& t osr?,g t&hld%% a gesl n§S| ?r%lr’(gzgd
stabil ity Nottedbkastdayerf amprisiapmohtebikasaiod at plearamcditicadlysacddpeabibiishle,
Mont el ukast is an antagoni st inhibits cysteinyl |eukotriene MO

2013/ 0121g@P@PfKR@@iZK%OS%O@W@%@H%FG( YArTI0OMRIRTIRg ilevassBgizing or a

Pac boen. rBSMeG AT Yoo B S0 e RRGT I A Gl DY B AR prob o yfroor: '
allergic rhinitis, atopic dermatitis, chronic urticaria, sinusitis, nasal

pol yp, chronic obst ructive pul monary di sease, conjunctivitis 5 including
nasal ®onj DUNBQF INVENFIONbr 0sis, viral bronchiolitis, and

DA A F S In K LAY
the like [see, e.g., S. E. Dahlen, Eur. J. Pharmacol., 533(1-3),
40-56(2006)]. Further, Singulair (MSD) conprising nontel ukast sodiumis

approved for tregiémgi Ashitz refer@edhtssngnematdiddorier optticendse iatlu@ed/Bar s
pl us, and currentlg avai l able in the market. 10Cetirizine is

(2- (4- ((4-Bhilgk ated) wilapynatem after rllergrsn gxpesusetdotop- mgodrrare afithe and

its levorotatory—and_gdextrof t OF L Lror i nant j oner re disclosed
as" Lovocdtr 71 ABE afiSEiColBbBaioiufs, Juch "R SBERAR | b JRifot LS RS

Levocejy ri ghsticEian, BaPhRtRingeshdeyinde ocalabr@imiPin@sy BREL ri ¢ synthesis from
a racemc mxture of Cetirizine, e.g., conventional nethods disclosed in UK

15 Patent No. Z258bma”aefesh iy aetiserdpr vdereinynflammation g6the alrsayoeausesn US
Pat ent Nosb 4%19.0&62 and t5057éf7' Levocetirizi ne. ﬁlo‘@)sesses. anti h'bsta}wlqe
proper ti es” QNG HeMTEE sty and mpscilar SpiyIzion; O, Ot alt PHINSCAM HE
agent, as pelrlct@airABwAltb GAAVetSENthcaRRgd AMPRERQD! aA athffa mat @hRatsuenal
Publ i cati on No. WD 94/ 06429 di scl oses a nethod of treating 20 seasonal and

perenni al sinmpogiscag khoitoéss of brapth,eseeet icoughing, andsin, sé@re aaseatséatus No.
926410 di scloses a arnmaceutical co sitfion for treatnent of allergic
di seas¥s, WHIBALY qul%glaé{ r§§@ﬁé‘h?"“g§§$ﬂ¢si ng Cetirizine and a segment

conpri si ng pseudnephiethines afd Ry ?n%f'aé@agge@Sﬁ%ﬁW‘ggﬁg%véthng *SCQ‘CY of

said active ingredifents, Cetirizine and pseu agal ist allergic
di sease 25tady slmawhiag that appexipateler60%Besi petents owgthsaléagicuskinais hasal

decongest ant, pseudqeph gl;i e exacer bate. nasal congestion due to.the
ebound  r ARATEAS V46IH ARG At s O OF RTEHIS &Vidh Ay o8 durk fom gllergic
Theref ore, 4kt S: c -rgﬂ‘e]% d . Lci;.c‘qg: of .
Furt her, trrllltllaélglsh}as %aé{él% gl repg‘fst Oft g{)rggﬂ F\gtléﬁéage%ﬁg@ﬁ%z%%? a @(t)%gﬁl tion
in 30  Thus, there has been a need for developing a complex composition, which has an

improved stability and efficacy for treatment of said two conditions.

Meanwhile, Montelukast is an antagonist inhibits cysteinyl leukotriene
q .



30 a bilayer tablet form conprising nontel ukast sodium which is stable in
a basic condition, and |evocetirizine di hydrochloride, which is stable in
an aci di cwoant/tizn [R T. Rathod, J. Indian Med. AssocPCTHR20B)005862- 564
(2009)]. In the WD 2013/012199PCT/ KR2012/ 005506 preparati on of said
conposition in a tablet form it is very difficult to conpletely separate
mont el ukasteceptdr (€&l ),r whicteid used €ac brevtehdon dnderehtmerasef Reulkiokdetey-
tablet is formed, it is inpossihble to mechanically séparate each active

i ngr edi entmediagrcbrdipgasespr dwbeuladypiit abas hogh separtachithet inmontehkaskdsi n

| . . diition... l. uk i
enown t o el TR elnditgol 88 afbfiic mhipits. AeBR estHuis BB SR oo
such degr adfegkifi§,0h§41S paBypT0BhRnik a@dst@@ﬁb@xbdm@{argo%ﬁ%@, (Acltan&%g&_ivitis

mont el ukast ci s-isomer  of For mula (I1). According to Al Omani et al .,
when a Sconmehusiing hgsaheanjuaictisits, mygrane, cyhbobibiresis,abtad bromchiolitisapdsbd t o

sunl i ght, t.he anount of nt el ukast .sul f,oxj.de was,i d 0 ter 3
weeks: and§th ﬁe%F@i"uléarsTE'iﬁa%l.eT’ MKy dfo ma&maéoécin%ﬁzg%ﬁti‘ﬁ%sé@@éﬁosed
to sodi umpjig aSH‘:%ﬂﬂl i (MDY &ifAsihg Ghonte RAES! soMism! IS GhBRIRd BY trkdriRdo [ see
M M Al Omni et & .a,u E Phar rgﬂgAnngi oned. , 455, 405- 457)? (2007)]r. Al\sg/shom
in the repuothmaiin adsltsandgmslyattio patieptr &f 2 yetsbplaspant ehwéatsy apaibahletin
15agai nst ggl n cii3Formula (1) WD 2013/012199PCT/ KR2012/ 005506
Levocetirit r5‘§t-al so instable in ternms of physiochem cal properties, and

it is @i fficul toldiAhePRr ?23%4- @-Qh%rBP@%;ﬁ?Pe&%%rﬁgﬁyﬁgi-’bg%prlﬁﬁpgtegfg‘?cyt- hree

maj or degradati on products evocet I'nclFude re

conpound Aacetic Favidukad (itd l¢vorottatyednd atgxaonotabref mhaomihagé | djantianders

rel ated conpound D of 5 Fornulg (V). Related conpounds A and B are created
vi a hydronygliescﬂé&fl% Frdrgyacsiifginea fady dleateascBrmsundesperivelveat ed via

ethyl ester addit of . 1 e i phztne. wln - levocet .1l zl.ne an

i ncreased rat eqlf)%‘,o% gtrlﬁg rfleoﬁeﬂg;ﬁ ter éq)éi%gl ggn%%%%%astldll %Ea%%’{éh é}l&n%%{r}%\ﬁs
accel er at efilost @hideiriiy nsiandetofdairiZng dgneeniéntichahaieteedsydisolopedn UK
prescription stabilit C  Formula (LI1) Therefore, the

D csents | RAIPRIONS. RAVA2 ol FBETRe PikeHIEEH DERIYESHEptabm LoTBAISE ng
e N e R
and hence is useful as an antiallergenic, an antihistamine agent, as well as an
anticonvulsant and a bronchodialator. |
International Publication No. WO 94/06429 discloses a method of treating
20 seasonal and perennial allergic rhinitis using Levocetirizine. Also, Korean
Patent No. 926410 discloses a pharmaceutical composition for treatment of
allergic diseases, which comprises a segment comprising Cetirizine and a segment
comprising pseudoephedrine, as active ingredients. However, the efficacy of
said active ingredients, Cetirizine and pseudoephedrine, against allergic disease
25 asthma has not been proven. Besides, consistent use of nasal decongestant,
pseudoephedrine may exacerbate nasal congestion due to the rebound reaction,
and may cause intractable drug induced rhinitis. Therefore, it is not recommended
for more than 2 weeks of usage thereof.
Further, there has been a report relating to a pharmaceutical composition in
30  a bilayer tablet form comprising montelukast sodium, which is stable in a basic

condition, and levocetirizine dihydrochloride, which is stable in an acidic

condition [R. T. Rathod, J. Indian Med. Assoc., 107(8), 562-564 (2009)]. In the
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WO 2013/ 012199PCT/ KR2012/ 005506 agent which is effective on early allergic
reaction, for treatnent of allergic disorders including allergic rhinitis
and ast hrmeQ 2bswitary9st ability for | ong-termuse. SUMVARY POF/KRIELZ/MNSEESTI ON 5
Therefore, it is an object of the present invention to provide a
pharmaceutical fornulation for preventing or treating allergic rhinitis and
ast hma, whpreparadonrifsasd ommpesitivash tabletfoanmics wery difficubtictoegimplee:lgal t

t hereof; and | evocetirizine or a pharmaceutically acceptable salt thereof.
101t is ar®PAwte sydelukast andeleppectaiging Aiam ek 0¥1@rpr iCBdNLage arRitpyesr

. Pty . with th
Dby ber | of (Pt RN RRGE M IS Rond ST k& rh&hanically sepatdle B5ER PRV Sodfishthnt o1
for pr everﬁdﬂﬁ]ﬂeﬂﬂyl dtdover,ald ebitiiyerr bivlet ihadtiifle 2% Nuireli ¢ ARRQNMRST Ses

two separate layers of: (1) "a Montel ukast | ayer conprising
nont el dkashamwfagtuse auchatedlats.cal |y acceptabl e salt thereof; and (2) a

Levocetiri zine J ayer...co i si,ng |l evqcetirizine or phar maceuti.cal |.

accept abl e sal {10y %(f@f*‘é%‘?’%%ﬂ“g%%dﬁ 3%?8‘@1 N :bﬁ ‘g}?&lﬁ%rw%%] EXROSsH tlonJéglb'i’ esent.
| nventi on, heah&8remb & nieO¥hd§ik18s SEEHAEafaaEd RrEMRtS A9 nﬁ&ﬁem_a&%ﬁfoxid? of
formul ati on, which conprisés the steps of: (1) mxing nontel ukast
or a phar nemeutla ¢€Bldng mountehilast eissiabmet b€ Feohubndl)a pherordmeutoi MaM yAl

acceptabl e addi tive, aﬁd granulatin%_the qiﬁfure tq obtain 25 %L nul es or
form ng t HATGHALIds WHER % qompgicially avalable) Slaig ¢ ¢itepktnwagr a
phar eutd b t 1] i pt abl e
B 1 5o, ARG ERAMRE MR, St BRI A SRR et e
granul es iaftes h wadklsptandawhen motelukagi iim )0.1 1M hpdroghlatid abidetolatiogr wasi es

of nontel ukast prepared in step (i) and 30 said tablet or granul es of

| evocet i r i%pﬁéecgrtep%ﬁd@ams rthS t FPOYR P?ifﬁpﬂteéUI??éF FIEEPMTeMAS MGFEASSdplaY at e

| ayers in gsenC 3/ 1 . 0g<B T1 ON
o e DA TR oY, MR e T ey dsr b s 78repRL T
present i Aeshown in the kepootydt appat easdy fio prepdie 4 atabdovinnentde&ast ptddut of

t he invention, when taken in 5 conjunction wth acconpanying Figure 1 which
shows 14 scAR8H®t A&INZ ew of the capsule formulation of the present invention
DETAI LED DESCRI PTI ON OF THE | NVENTI ON t oHerei nafter, the present invention
is explained in detail. The present invention provides a capsule
formul ation for preventing or treating allergicgghinitis and asthma, which
conprises two separate |ayers of: (1) a Mntefukdst |ayer conprising
nont el ukast or a pharmaceutically acceptab alt thereof; and (2) a
Levocetirizine layer conprising |levocetirizijne or a 15 pharmaceutically
acceptabl e salt thereof. N the presgnht invention, the Montel ukast

| ayer and Levocetirizine | aye independe i:he in the formof granules

or a tablet. Specificallg, t he of the present invention
is a capsule fornulation prepared by f ( tabl et or granules of
nont el ukast conpri sing nontel ukast or a 20 ggijmaceutical |y acceptabl e salt
thereof; and (2) a tablet or granul es of Ievocetiriz*ﬁ@“@ﬁ%@rising

| evocetirizine or a pharnaceutically acceptable salt thereof into a hard
capsule to formtwo separate layers in the capsule. Werein, at |east one
of the Montel ukast |ayer and Levocetirizine layer may be in the formof a
tablet. 25In order to prevent any undesir8 %% reacti ons caused by water,
sai d Mont el ukast | ayer and Levocetirizin yer may be prepared w thout

enpl oyi ng water or an organi c sol vent, prepared in a condition which
contains substantially no water or organi€ solvent. The anmpbunt of water
content in the Mntel ukast |ayer and Le@ocetirizine | ayer is 5% or |ess,
respectively. :

Formula (II)
20



30 The capsul e fornul ation of the present invention enploys an
anti hi stam ne agent |evocetirizine as a first active ingredient to reduce
early al lwogoo/memeti on, as WO 2013/ 012199PCT/ KR2012/ 006D0R20£1/105%08 an
anti -l eukotriene agent nontel ukast as a second active ingredient to treat
and prevent one of the major synptons of late allergic rhinitis, i.e. nasal
obstruction andLasddetibizirdistaolinaeiblein tdespifghysirhtimied] propetiept akd # sal t
thereof used as a first 5 active ingredient_in the present invention is

pr ef er abl yisnditfienlyasprepats anstatigeprpducy agesgagamdunthere antlureraatoror

t he phar mageut j cal | cept e sal.t. thereof.i.s . 100 referably 1
to 50 ng, méd%ﬁ)& é@@c@p ???“?Vé) C%}lﬁgl%pﬁﬁhi@Cglggaéezatlegr%%%@bfé iO?i Zi ne
or the pharsmg@at{ER! delatéf e6ripdhe B aftForhrn£ oV )sed ehtéd E0mpeerad agti ve
ingredient_in the present invention is, for exanple, disclosed in European
Pat ent sAppFomailen(V)Nos Rebisd 1asnpowentso2s antd B goeoeratad viratlerdroNsss. of
2225320 a 2225321, US Patent No. 5473941 and | nt.ernatjonal Patent

Publ | cat | ope N Ehigis7 3o faa S T BRG Ha Lo Us | SEHteY B AR heTEr adRhiich of

| evoceti riginisciRideIClHGct, Iy oRefirikin® A< fn iA¢tedsddrRd diftfoRflatéh lofOf
the 15 pharmaceutically accéeptable non-toxic organic or inorganic acid,
such as salelatedtompeinds #GiRL, amd Driedeacicdelenztbe istabaleiydcomsliconsyianddwnde
ascorbic acid, hydrochloric acid, .hydrobrom c acid, sulfuric acid,

phosphor i cit & Nef ¢y t@ RECYiAR presgripteR|stability. (e g., sodium salt or cal ci um
salt),,anmoni um salt, amne salt, and amno acid salt, preferably

| evocetirizine dihydrochloride salt. The daily dosage anount of 20

| evocetirizine or the pharnmaceutically acceptable salt thereof is 0.4 to
100 ng, preferably 1 to 50 ng,c wrFeSpre aply 2.5 to 20 ng per unit dosage
form Two active ingredientls dccogding to the present invention have
rapid onset tinme, suitable dosage dnount and | ess harnful side effects, and
thus they can be applicable to pediat

ic patients and show good
tolerability and safety even | ong 25:‘;

muse. In the capsule fornulation
of the present invention, the Mntel Gkast |ayeqoraga (Mg Levocetirizine
| ayer, specifically, the tablet or granules form ng each of said | ayers may
conprise a pharmaceutically acceptable diluent. Suitable 30 exanples of the
di luent may include mcrocrystalline cellulose, |actose, |udipress,
manni tol , cal ci um phosphate ponobasic, starch, |ow substituted
hydr oxypropyl cellul ose, and™a tur mnﬁﬁxﬁa The diluent may be used in
an anmount ranging 7 WD 2013/0 DoP \%EP2012/005506 fromabout 1 to about
99 % by wei ght, preferably abou out 95 % by wei ght based on the

0
total weight of the tablet or granules. Additionally, the tablet or

granul es form ng each of said | ay¢ further conprise a pharmaceutically
acceptabl e additive, e.g., a disi grant, a binﬁ uﬁ'fvftabilizing agent,
a lubricant, a colorant, and the like. . Exan§ S 5 he di si nt egr ant
may include any material showing a stable disintegration in a liquid
environnent, which is selected fromthe group consisting of crospovidone,
sodi um starch glycol ate, croscarnel|ose sodi umy | ow substituted

hydr oxypr opyl cellul ose, startch, alginategpr g sodium salt thereof, and a

m xture 10 thereof. Pré&herah , t j-Shat ey be crospovi done,
@ . Mlulagse sodi um Pow— substi t ut ed

sodi.um starch gl ycol ate, ,
hydr oxypropyl cellul ose o t hereof. The disintegrant nmay be used

in an anount ranging from1l to B0 % by weight, preferably 2 to 15 % by

wei ght based on the total weighkt\of the tablet or granules. 15Exanpl es of

t he bi nder may include hydroxﬂjinpyl cel l ul ose, hypronel |l ose (hydroxypropyl
met hyl cel | ul ose), pol yvinyl pysrelidone, copovi done, ?LV l'i ght
anhydrous silicic acid, synthetic alumnumsilicate, silica é &erivatives
such as calciumsilicate or magnesi um netasilicate al um nate, phosphate
salts such as cal ci um phosphate di basic, carbonate salts such as 20 cal ci um

carbonate, and ] r h f \qd d i 1
rangi ng fronllrgggggﬁgﬁggkmg#g tf 6?§P§?§bﬁgyga¥gb§ggggb? |§W?&§§§%d on
the total cwhpddition ¢dmprisibgeMaontelgkastuhesan anti-leuldteieat adgdnit zwith goedt

used in the present. invention Hay be:preferably an. anti oxi dant,.. . The .
enpl oymentsteRilithwhalsiexstingne ageerse sffepisaand Lejoestyzine as an anti-histamine
4




25 reactions caused by tenperature and noi sture, and thus, enhances
stability against aging effects. Specific exanples of the antioxidant may
i ncl ude bwoybwtmedbydr oxyt ol uene (BHT), butyl ated hydr oPgarmRr0i2006861A) ,
ascorbic acid, ascorbyl palmtate, ethylenediam netetraacetic acid (EDTA),
sodi um pyrosul fite, and a m xture thereof, preferably butyl ated

hydr oxyt ol agene. which BO esfeative i i m:grlgge]lllérgmiyre@(ﬂidlﬁeﬂ)ri freatmenrooitalleggigi ng
fromO0.01 to 10% by weight, preferably 0.1 to 5% by wei ght based on the
total wei ghsorgers imeluding atlergic grinris asisl astlypadliaving stabdepdor ke Ermoess06
Exanpl es of the lubricant may include stearic acid, netal salts of stearic
acid such as calcium stearate or nmagnesi um stearate, talc, colloid silica,
sugar fattyUMVAARYIOF THYINVENGTRINVeget able oil, .high nelting point
wax, glyceryl tatty acid ester, glycerol di behenate and a m xture thereof.
The lubricant may 5 be used in an amount ranging from0.3 to 5 % by wei ght,

preferabl y 0.5 g el yeyght, Pased, ofy (e Letal veLank el MGl el

| ayer may TaPalUtal TBMAMIEATO: PRECOURE of uRalbl ML IRnI MG AThNY, |

t abl et s sovhxht compnydsemehtelslegsaoataephamiasicutiaally aockptahlo salti themiofie andit
this tinme, in order to ipprove stabilities of nel ukast and

| evocet i r i1SVORENTIZHRE QAP nfl‘%‘r‘é‘ﬁﬁrl&?‘:?fé’t léﬁéﬁvéléer\ﬁﬁ) ‘hout enpl oyi ng water

[ | : -b i.ng whi
Substallt val 1y contacetis GBEET oS et SuF0RRE ocPR AR ey for
i nvention, rggﬁi%%rﬁéggﬁﬁ&q%ﬁﬁﬁqﬁgﬂr the coating |ayer may be

conventio&gl cul ar conpounds. Exanpl es of the coating substrate
may i nclude nethyl cellul ose, ethylcellul ose, polyvinyl alcohol, :

| yvi nyl i d hyd hylcel | ul h lose b | j i ted
et et o, The anbht-cadoreRBEIhERIEh 5L RE BeestE Bk Boffre borSSha] 4
S0 20 as t@pbilerfo¥RubftidnCop Qﬁ&vérﬂir@[r&dﬁééthig‘aﬂ%\%i@ﬂﬁﬁitf&%ﬂ&@stﬁﬁfaw}ﬁ&lﬁ on of

a size optimal for adm nistration. Therefore, e coating substrate may be
used i arcosmpuses twarsgpaipté layersioft o 20 % by wei ght, preferably 2 to 10% by
wei ght based on, the total weight of the tablet or. granules, 25In t.h

capeul e for mul aiPof MPTTeRE: dakert compBistitomon REkSpSt %o PR s utingly
conventi onghkeftabl GRRLIRT; 4ftpt are generally used in the preparation of
medi ci ne. The hard capsul e substrates used in the present invention may
include, e.g., (Bl alenpcdtyrproaidycosomppisinglevoc¢tifzinaps TphataaceGtpalligel ),
or polyvi \rlla/l %Ié‘gloholl. I n t.he present invention, hypronellose or pullulan
havi ng” | ofCRERBPIESGIIBRAIO%t i s preferable to minim ze degradation of active
i ngredj,ents cau F i / 9 Kﬁ?e@ AARRBAC si ze
used |djr? t he pregg?dg'??{)dr%ﬁg§ V#ggy\glﬁg&fﬁég%nt%gﬁgl vo%%t/me var?g’sa@\nﬁt qssi ze
of hard capevided:a Noeth6d OO peéparing, thdocauld fG@nuh)ion Nevhid( Oodiprisks thédo. 2
(0.37 L), No. f3 (0.27 nmL) and No. 4 (0.20 m.). The size of the capsule is
pr ef er abl )ﬁt‘%ﬂ?dﬂ for patients' conveni ence, however, due to nmass limt of
the . 5 contentg ' ' : ' S £, Used
in the present ﬁ%%ﬁ‘?ﬁgolfrxlb%egﬁféﬁ? Ioagj)}ﬁomgé&ﬁgh@%&kéﬁb%f Sa}{gﬁleg, ané1e . 4,
pr ef er abl yphdemadsutNally2 aceaptabile. adlitivey, and gramodtitinentthef mixterertesebfain

i nvention, the capsule formulation 10 cqnprises (a) a nontel ukast tabl et
conpr i%i ngravHes Pl kasingthe grmamlesdatq,? fabiet y acceptabl e salt thereof: and

b | e RES _ . R ity
bobeptabl o sal t (DHEPAAE T lcsEPRE d PrnFURESHEAN penfiuid RO MAIBGEYA o' 1Y
capsul e. laphaghdwitiealpdiceepablf addieivel @aéngrannieitici die, niikeire apsob@in

formul ation 15 con¥r|ses (a) nontel ukast granul es conprising nontel ukast or
a phar macaiandas by ferovapthdBeanyigstinthe tabdet; andd (b) a | evocetirizi ne tabl et
conprising |evgeet ki zi ne .qr, a pharmgeut i.cal | cceptabl e sal t thereof,
wherei n the or an AUl g aniRy BP EARAS bt ifenh RS ERBNG Bkp R 1 .
furtheg eraRPiabRAtorPrahiles BY eSRIEktitidMRPrepiredan stépy @Dl in¥Pa HARS bhSsuddto
formul ati on conprises (a) a nontel ukast tablet compri'sing nontelukast or a
phar maceutfoualseparatclayewinghe adpsultier eof ; and (b) | evocetirizine granul es
conprising |levocetirizine or a pharmaceutically acceptable salt thereof,
wherein the tablet and the granules are filled into the hard capsul e. 25The
capsul e formul ati on of the present inveftion nay be used for preventing or
treating allergic rhinitis and asthma, and the allergic rhinitis may

i ncl ude synptons such as rhinorrhea, nasal obstruction, nasal itching,
sneezing, ocular pruritis, and the like. 30Further, the present invention
provi des a nmethod for preparing the capsule fornulation, which conprises
the steps of: (i) mxing nontel ukast or a pharmaceutically acceptable salt

T o A~




WD 2013/ 012199PCT/ KR2012/ 005506 additive, and granulating the m xture to
obtain granules or formng the granules into a tablet; (ii) mxing

| evocet i rwoi2nss/i@e19a phar naceuti cal ly acceptabl e salt thecexRards506
pharmaceutically acceptable additive, and granulating the m xture to obtain
granules or formng the granules into a tablet; and (iii) filling said

tabl et or BRGEFDESCRIPTIONOFREIE DRAWENG n step (i) and said tablet or
granul es of levocetirizine prepared In step (i1i) into a hard capsule to
form separate | ayers in the capsule. In steps (i) and (ii), the

tabl eting process, .0 e es.. r.for ccordi to.the .
conventi onal tagﬁgt%bﬁté}%n%ﬁéggér Jgg%sglgdgqgat’(lgeﬁlr@tdﬂ%ﬁi’ﬁ?sﬁg{.]%‘bewg Yvélg)l et
prepared rgscohaygpparsnti frall thehRIRERE deBeption Bftthe invgiRnOwhent @keR ikp of

t he average hardness. The average hardness may be neasured before form ng
any fil5m cwayunggionayeth arcompmnyatg Eigure Al sdiich showsen scheamaten viesv pfatieced
in step (i) or, (di he na urther conprise a process of coating the
tablet. |rfadPRls f@f%‘flsa}m{lt@itﬁgBreesl%n{)’rnvﬁpﬁﬂw es of nontel ukast, and the

tabl et or 15 granules of levocetirizine may be filled into the hard capsule
to formseparate | ayers, wherein at |east one selected fromthe Mntel ukast

| ayer and PRTAIGEBDESCRIPTIONODE THY. IVENTHANf or m of a tabl et.
The capsule fornmulation _prepared in the present invention may be

adm ni stered by oral, lingual, or sublingual routes. 20The capsul e
formulgtion of Hag.iphREEHe ,%ﬂ%‘éﬁﬂﬁh@&gﬁﬁmré@?ﬁng&’g{ S%Hh?‘“ and
| evocetirizine separately 1'n the hard capsulfe, and thus conpletely separate

sai d two activeThagsresbgnhsentidrepebatdes at bgpsubadoimulayioheongaovéningoti ve
ingredients can he nminim. zed gnd the stability of the fornulation is

enhanced, FeRMZAMlTECANHYtS Aad apdma, wineh cempyises twp separgts aaoerefigbbas

because pr .St Ll cal t hon, of

{1 mo- depenagnic kBRI Fr TR mBRe ARt PE i BB RS aentabls st e
i nventive theresl adridn(2)i nst adocdtirtne! dpieng canfpevignalsdcetitiziiet hed. a
The follow ng Exanples are intended to further illustrate the present 30
i nventlibon RiarmaceutiGahlytacaeptpble sadtghereofxanpl e 1: Preparation of Capsul e

orml et on L NPRPIALIEIRORETL ROLALABERAN MBRL S et oL
5M crocr yshay lindepdaelehtll ose 14 Bentbrhi @t granhiedr oy &ibléci Spreifitall, Me

Hydr oxypr opyl Cellul ose4.0 ng Sodi um Starch d ycol ate30. 0 ng Magnesi um
St ear at e2.@payle formulagieatafrthe ipiesens yrentiont i tycapsyisclormuiatiogeprepared by

?5?}’2;8;:"[@%%5@)283%3#30'& :%331%1988 SO%OAAtglruﬁgsrty%l%blriispneg %éﬁtgfu 3s6t3%'r Oa 9

20 pharmaceutically acceptable salt thereof, and (2) a tablet or granules of
levocetirizine comprising levocetirizine or a pharmaceutically acceptable salt
thereof into a hard capsule to form two separate layers in the capsule. ~ Wherein,
at least one of the Montelukast layer and Levocetirizine layer may be in the form
of a tablet. |

25 In order to prevent any undesired side reactions caused by water, said
Montelukast layer and Levocetirizine layer may be prepared without employing
water or an organic solvent, or prepared in a condition which contains
substantially no water or organic solvent. The amount of water content in the .
Montelukast layer and Levocetirizine layer is 5% or less, respectively.

30

The capsule formulation of the present invention employs an antihistamine

agent levocetirizine as a first active ingredient to reduce early allergic reaction, as
6



Li ght anhydrous silicic acid0.5 ng Magnesium Stearatel.0 ng Opadry Wite
(Y-1-7000)3.0 ng Distilled Water(15.0 ng) 20 The ingredients

descri bedwprrondmewbukast | ayer were m xed, and the m xt RCE/KR8120006%8ed to0 a
tabl et using a round punch having a dianeter of 5.5 nmto obtain a

Mont el ukast tablet. Meanwhil e, the above procedure was repeated except for
usi ng t he web ak ngraadi- eokstribes agehenhontellilkast aetiset and acti vy @igrédiemioatirdnt a
Levocetirizine tablet. Then, the Levocetirizine tahlet was coated with a
coating sciist ipsevEitepRs «f e dnaiep| ypRfonsadiyiaty alsrgis [unitis;obg, nasal

Col or con) (.')6%‘[%55%&1@%@%? Finally, said two tablets thus obtained were

filled into a apsul e which is mainly conposed of hypronell ose,

to obtain a capsmbmchilasidihcqhae@apsitidaly akdep@bRf salOthvbsifalselasta ipd 5 no
of Levocetirijzine. Exanple 2: Preparation of x@ESUl e formulation Il 12 WO

2013/ 0521 9BMEE/IRGRdian 00 3o pravent wivakiaen i9 preéerablhmonyelnkast spdivast The

Sodi unb. 2 nt el ukast, 5 nni t ol 37. 15 5 ocrystalline

Col |l o o PIsS R g e kAR ok e BB gt reghle Sai

Cel | ul 0se2h@rdtl iSO 1M ¥ AL Préfer AR 311150 fhelidfegiterdbly S §3520dhg Gefiy 10
Levocetirizine LayerQuantity Levocelirizine hydrochl ori de5. 0 ny

Ludi pr essamibdogpgbformecrystal | i ne Cel | ul 0se30.0 ng 15Croscar nel | ose

| pr essamisd ine Cell roscarmel lose
Sodi e 0 my L) gt aniyarous BbioknadSiiidng MRt St 2l ™

10 second active ingredient in the present invention is, for example, disclosed in
European Patent Applicaion. Nos. 0058146, 0601028 and 0801064, UK Patent
Nos. 2225320 and 2225321, US Patent No. 5478941, and International Patent
Publication No. WO 97/37982. The pharmaceutically acceptable salt of
levocetirizine may include, but not limited to, an acid-addition sait of the

15 pharmaceutically acceptable non-toxic organic or inorganic acid, such as salts of
acetic acid, citric acid, maleic acid, succinic acid, ascorbic acid, hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid and the like; a metal salt (e.g.,
sodium salt or calcium salt), ammonium salt, amine salt, and amino acid salt,
preferably levocetirizine dihydrochloride salt. The daily dosage amount of

20 levocetirizine or the pharmaceutically acceptable salt thereof is 0.4 to 100 mg,
preferably 1 to 50 mg, more preferably 2.5 to 20 mg per unit dosage form.

Two active ingredients according to the present invention have rapid onset
time, suitable dosage amount and less harmful side effects, and thus they can be
applicable to pediatric patients and show good tolerability and safety even long

25 term use.

In the capsule formulation of the present invention, the Montelukast layer
and the Levocetirizine layer, specifically, the tablet or granules forming each of
said layers may comprise a pharmaceutically acceptable diluent. Suitable

30  examples of the diluent may include microcrystalline cellulose, lactose, ludipress,
mannitol, calcium phosphate monobasic, starch, low-substituted hydroxypropyl

cellulose, and a mixture thereof. The diluent may be used in an amount ranging
7



Distilled

Water (15.0 ng) 20 The procedure of Exanple 1 was repeated

except for using the ingredients and conpositions described in Mntel ukast

| ayer abowe,2ot3gietywai n a capsul e formul ati on conpri si ngPETR20f2/d06506el ukast
and 5 ng of Levocetirizine. 25 Exanple 3: Preparation of Capsule
formulation 111 Montel ukast LayerQuantity Montel ukast Sodi unb. 2 ng

(Mont el ukasdm Sbawg) 1 Do Nborit 99 37 .biSweigld) brefiecably ssbalut iSneo @bblib6sH3By 15 ny

Li ght anhydrous_silicic acid2.5

d
2013/ 012199¢eight kegegion Bedstad V@éﬂﬁ?ﬁﬁ%ﬁé@@ﬁ

St ear at el.
Di hydr ochl
Croscar nel
St earat el.
pr ocedur e

roxyPropyI Cel lulose2.0 ng WO
o gi@snlase15. 0 ng Magnesi um

0 VP . +2- U
or | e ARG, Y JabiBY S HARY b RS S0 W, oy gr5e BT
dorasriseosli ﬁﬁn&;émicbilg%ca%dabw Saditist] £.el Ca ANisiegRanUa bAMRGNESI um
0 ng Qpadry Wiite (Y-1-7000)3.0 Distilled Wafer (15.0 ng) The
ssdbiBzmgmgent, w@brme@teatceépranb@pﬂr{g@)hkasi ng the ingredients 15 and

I ti d | bed i p Mont el uk | d that th t ual
content of T evoEseinpiey R thiadsTEERRt Y HRBET Fhy SPAETRL TR il
capsul e f oi;5ukctirh@6n ﬁpmglhﬁlp&gviﬁoxﬁﬁeﬁf Wit R dekaséd Adeh ﬁle%rﬁﬁp%@n%isting

Levocetiri

zi ne.” Exanpl e reparation of Capsule fornulation

Mont el ukasif draymovidemd, isbdiuv staethu ghsblSodirosearitelioge Mbinneg | lowasithstituted)

D- Manni t ol

10

15

20

25

30

29 72 . . .
hydroxypr}%pyl cellulose, startch, alginate or a sodium salt thereof, and a mixture

thereof.  Preferably, the disintegrant may be crospovidone, sodium starch
glycolate, croscarmellose sodium, low-substituted hydroxypropyl cellulose or a
mixture thereof. The disintegrant may be used in an amount ranging from 1 to
30 % by weight, preferably 2 to 15 % by weight based on the total weight of the
tablet or granules.

Examples of the binder may include hydroxypropyl cellulose,
hypromellose (hydroxypropyl methylcellulose), polyvinyl pyrrolidone,
copovidone, macrogol, light anhydrous silicic acid, synthetic aluminum silicate,
silicate derivatives such as calcium silicate or magnesium metasilicate aluminate,
phosphate salts such as calcium phosphate dibasic, carbonate salts such as
calcium carbonate, and a mixture thereof. The binder may be used in an
amount ranging from 1 to 30 % by weight, preferably 2 to 20 % by weight based
on the total weight of the tablet or granules.

The stabilizing agent used in the present invention may be preferably an
antioxidant. The employment of the antioxidant reduces undesired side
reactions caused by temperature and moisture, and thus, enhances stability
against aging effects. Speciﬁé examples of the antioxidant may include
butylated hydroxytoluene (BHT), butylated hydroxyanisole (BHA), ascorbic
acid, ascorbyl palmitate, ethylenediaminetetraacetic acid (EDTA), sodium
pyrosulfite, and a mixture thereof, preferably butylated hydroxytoluene. The
stabilizing agent may be used in an amount ranging from 0.01 to 10% by weight,
preferably 0.1 to 5% by weight based on the total weight of the tablet or

granules.



M crocrystal line Cellul ose29. 72 ng 25Li ght anhydrous silicic acid2.0 ng
Hydr oxypropyl Cellul osel.6 ng Sodium Starch d ycol atel2. 0 ng Magnesi um
St ear at eOWO 2np/@R19%evocetiri zi ne LayerQuantity Levocet i r PETHR2012/005506

D hydrochl ori de5.0 ng Ludi press60.5 ng WD 2013/ 012199PCT/ KR2012/ 005506
M crocrystal line Cellul 0se30.0 ng Croscarnell ose Sodi unB.0 ng Light

anhydrous sil i cExanpileiOofSthedubligneshaynifilede steadic Acid) rbédabskls Mhitbaric
(Y-1-7000)3.0 Distilled Water(15.0 ng) The procedure of Exanple
1 was r epe%%l@dggli@émalqlﬁm BiERNAlE ORANIZNESBUN sigasaten thleopplbaiftsiiess swgatri bed

I n Mont el t_ | , bt ai (oF:! le 10, .formul atiQn gonprising 4
g of nontaraad S BPeshfied ety FRILE mRrd EnENAE P of "
Capsul e f ofapl a@id estel [%Ygger@_l ditRpienarYSIdQ anikhirk tAOMBAT eTHK agbricRAliHaf0. 4 Ny
(Mont el ukast, 10 np) nnitol 74.3 ng Mcrocrystalline Cellul ose74.3 ny

Li ght anhyhfr veesl i 4n aimouat raging dxprddd ox ppropy wedght, prefeebly Onyt®8%odi um

Fy ar oxypr oy et ParesL e ) eERh  CIREC Bl BB BTt 25Red 1 7on O deo. 04
rrg .

Further, each tablet comprising montelukast or levocetirizine layer may
further comprise a coating layer. The coating layer may be formed on the
10 surface of at least one selected from said tablets so as to completely separate
montelukast and levocetirizine. At this time, in order to improve stabilities of
monelukast and levocetirizine, the coating layer may be prepared without
employing water or an organic solvent, or prepared as a water-based coating
which substantially contains no water or organic solvent
15 In the present invention, the coating substrate used for the coating layer
may be conventional high molecular compounds. Examples of the coating
substrate may include methylcellulose, ethylcellulose, polyvinyl alcohol,
polyvinylpyrrolidone, hydroxyethylcellulose, hypromellose; but not limited
thereto. The amount of the coating substrate is preferably kept at minimum so
20  as to improve efficiency in production and provide the formulation of a size
optimal for administration. Therefore, the coating substrate may be used in an
amount ranging from 1 to 20 % by weight, preferably 2 to 10% by weight based

on the total weight of the tablet or granules.

25 In the capsule formulation of the present invention, the capsule may be
any conventional hard capsules that are generally used in the preparation of
medicine. The hard capsule substrates used in the present invention may include,
e.g., gelatin, hypromellose, pullulan (NP caps™, etc; Capsugel), or polyvinyl
alcohol. In the present invention, hy'pfomellose or pullulan having low water

30 content is preferable to minimize degradatio.n of active ingredients caused by
water.

In the present invention, the hard capsules may have any conventional
9



Distilled Water(15.0 ng) Levocetirizine LayerQuantity Levocetiri zine

Di hydrochl ori de5.0 ng 30Ludi press60.5 ng M crocrystalline Cellul ose30.0 ny
Cr oscar mewbass/@opunB8. 0 ng WO 2013/ 012199PCT/ KR2012/ 0@6D0ER2Li1 2105506
anhydrous silicic acid0.5 ng Magnesium Stearatel. 0 ng Opadry Wite
(Y-1-7000)3.0 ng Distilled Water(15.0 ng) 5 The ingredients descri bed

in the Mnjapbulkasive B¥€rinveeepihietionadt nidiecifit Xt The WesmRY 98RAfe harids
tabl et using a round punch having a dianeter of 5.5 nmto obtain a

Mont el ukaszthélﬂele hardenapseles: N@nO@I(Q%smh)aNDeﬂ (\Qeﬁs? Bdat BY. vi (0t andoat i ng

S0t ani om HRERRUES T LFa88 3 X028 R R Np- & - pBREET YPhESe oiThg GalRile o
the pr Oce%”;ﬁef?:?atﬁ?@@(ilﬁ fd)r r{t?p@a{@ﬁlé&eo%@«we@ du%vtfacl%gg hﬁam%fttg@' et.

Finally, saidt ablets t sobtalned were filled into a
capsul & whionkerits t«xdlenﬁiledanrthsathpsmehylm orrel d)bﬁﬁ: capsubbiaed ia thapsedent

formul atian conprisin f Levacetirizine. 15
Exanpl & 6 mwrgﬁm@mﬁclgﬁ S dNe foRIAN o ond N0, £ preferabigpcbve. of
Exanpl e 5%/\@ gpept ed except for using a hard capsule which is mainly
conposed of pull uI an, to obtain a capsule fornulation conprising 20 10 ngy
of Montelukast and 5 ng of Levocetirizine. Exanple 7: Preparation of
Capsul e formul ati on VI The procedure of Exanple 5 was repeat ed
except for usini! #MarERbEdpBENte obFhanpiesents inwgntipy, dbepapsdeoforgatlatiom, to

obt ai 0@ i el.u of
Covacalr ORRbses B Ml RRSOBIc RNtk ind B e MR Ot b Ay
30Mont el ukasépthbleasalt( thefsod! gnd @%Iwbyeﬁ@ﬂheltamgs&oﬁgdm @vdcdtitizine or
(Mont el ukast, 10 rrgz‘ D- Manni t ol ng WO 2013/ 012199PCT/ KR2012/ 005506

M cr ocr ystaaphariaces mlbogmt@lmawa@w,pwbpsﬂm tlee tahietseue dillag Béaithen
Starch G yge) 3,630, 0

In another embodiment of the present invention, the capsule formulation

15 comprises (a) montelukast granules comprising montelukast or a pharmaceutically

acceptable salt thereof; and (b) a levocetirizine tablet comprising levocetirizine or

a pharmaceutically acceptable salt thereof, wherein the granules and the tablet are
filled into the hard capsule.

In a further embodiment of the present invention, an inventive capsule

20  formulation comprises (a) a montelukast tablet comprising montelukast or a

pharmaceutically acceptable salt thereof, and (b) levocetirizine granules

comprising levocetirizine or a pharmaceutically acceptable salt thereof, wherein

the tablet and the granules are filled into the hard capsule.

25 The capsule formulation of the present invention may be used for
preventing or treating allergic rhinitis and asthma, and the allergic rhinitis may
include symptoms such as rhinorrhea, nasal obstruction, nasal itching, sneezing,

ocular pruritis, and the like.

30 "~ Further, the present invention provides a method for preparing the capsule
formulation, which comprises the steps of: (i) mixing montelukast or a

pharmaceutically acceptable salt thereof and a pharmaceutically acceptable
10 '



Distilled Water(20.0 ng) 5 Levocetirizine LayerQuantity Levocetirizine

Di hydrochl ori de5.0 ng Ludi press60.5 ng Mcrocrystalline Cellul o0se30.0 ng
10Cr oscarwel2bm#a2@9di unB. 0 ng Li ght anhydrous silicic aeCiKRRompokgnesi um
Stearatel.0 ng Opadry Wiite (Y-1-7000)3.0 ng Distilled Water(15.0 ng) 15
In accordance with the ingredients and conpositions described in the

Mont el ukasdddigye€ranbgraeulsidigtthengbadieets sbtatr grafiwter opficknkingatedrahtilfes a
bi ndi ng sol ution prepared by dissol ving Mntel ukast and hydroxypropyl
cel | ul ose ntp di ahlet; d) wareing lyoceinane adk @, phaenasgutipalby glecepablarsalt, and

dried in 2 L el ukas I .. while,. . d f
Bl o 1 00T afd sl TRk SPGBl addrive R eiAnufink e RIS REE RS ©
Mont el ukasdbtginegtdhekes dndofhmg-B¥QFRhhIES ZitBS aBRIteAnIMETS ffilihg 85id bRt drNo. 1

hard capsul e which is mainly conposed of hyp_rorre1 | ose, "to obtain a capsule
f or nul at i (gravelepr oK immentelmkast piepdred anuktapt (i25ammhdabl naplof dregemmddsr iofi ne.

R RN U R e
M crocr ysttﬁblchgﬁﬂgel lul ose74.3 ng WO 2013/012199PCT/ KR2012/ 005506 Li ght
anhydrous srlitcic acid5.0 ng Hydroxypropyl Cellul ose4.0 ng Sodium Starch
d ycol at €e30. 0 min Meps € iant(),ehe tdtdetife procebly pf thieedhnsled M8, b@ performed
Hydroxypr Oa%%lordcl:gglg ltgl t Scee%(')rzvsenrtri%nﬂ ttﬁ)%tlilrrlg [r)l;lgt)l(lio g 1Wll:gh rT&Jsing a tablet machine.
10  The tablet prepared may have a suitable hardness, e.g., in the range of 1 to 30 kp
of the average hardness. The average hardness may be measured before forming
any film coating layer on the tablets. Also, in case a tablet is produced in step (i)
or (ii), the step may further comprise a process of coating the tablet.
In step (1ii), the tablet or granules of montelukast, and the tablet or
15 granules of levocetirizine may be filled into the hard capsule to form separate
layers, wherein at least one selected from the Montelukast layer and the
Levocetirizine layers may be in the form of a tablet. ,
The capsule formulation prepared in the present invention may be
administered by oral, lingual, or sublingual routes. |
20 The capsule formulation of the present invention comprises montelukast
and levocetirizine separately in the hard capsule, and thus completely separate
said two active ingredients. Therefore, the reactivity between two active
ingredients can be minimized and the stability of the formulation is enhanced,
thus optimizing therapeutic efficacy. It is also advahtageous because preexisting -
25 analytical method for the evaluation of time-dependent stability of a single
formulation can be also used for the inventive formulation, instead of developing

a new analytical method.

The following Examples are intended to further illustrate the present

30 invention without limiting its scope.

~ Example 1: Preparation of Capsule formulation I

11



Red Iron Oxide0.04 ng Distilled Water(50.0 ng) 10 Levocetiri zine
LayerQuantity Levocetirizine D hydrochl oride5.0 ng Ludi press60.5 ng

M crocryswal2bidma21@el | ul 0se30.0 ng 15Croscarnel | ose Sodi BreB/KR20TR/005506

Hydr oxypropyl Cellulose4.0 ng Distilled Water(15.0 ng) The ingredients
described in Mntelukast |ayer were m xed, and the 20 m xture was pressed
to a tablet using a round punch having a dianeter of 5.5 mmto obtain a
Mont el ukast tablet. Then, the Montel ukast tabl et was coated with a coating

sol ution prepar u ng hypronel | ose, Quadtibxypr opyl cel | ul ose,
titani um di oxid d.r ifon oxide in distil/l.e I, anwhid e .in
accordance with %@QPH6§$&déWs ‘and conpositi &hs‘gg’\é/a@gg%ﬁe’\{ﬁ@ﬁqu ‘Pﬁ)a
Levocetirizine bayrmnabpve, said ingredients v@reyp xed and kneaded with a
bi ndi ng sol ution prepared by dissolving | evocetiriZzine and hydroxypropyl

cel l ul 6se in di MictdceystalineGellndosegr anul at ed, 74iewed t hrough a 20 nesh, and

dried to obtain Levocetiri zi r]e.gra ul es. Final I@;, t he Mont el ukast tabl et

and the Levocet M8 aRBYoYs Sl ﬁ%"?ie filled i ntOME No. 1 hard capsul e which
30 is mainly co ose, to obtai capsul e formnul ati on
conprising 10 ngggwg{)@ﬁgggggénd 5 ng of Lg\'/moc irizine. WD

2013/ 012199PCT/ Kb2inh2 5 085 Gdycadatear at i ve ExanplDe) g Preparati on of Conpl ex
tabl et Quantity Montel ukast Sodi unml0.4 ng (Mont el ukast, 10 ny)

S5Levocetiri zi nel\@gﬁﬁﬂpﬁbﬁﬁeéﬁtﬁea 0 ng D Manni 28! ME 3 ng M crocrystal | ine

Cel l'ul gse74.3 nmg Light anhydrous silicic acid5. 0 my Hydroxypropyl

Cel l ul'ose4.0 ng 10Et hanol (20.0 ng) Sodium Starch dycol ate30.0 ng Magnesi um

Stearate2. 0 ny Hypsenielzireskdyef3 ng 15Hydr oxypiapyitityeel | ul osel. 73 nyg

Levocetirizine Dihydrochloride 5.0 mg
Ludipress 60.5 mg
Microcrystalline Cellulose 30.0 mg
15 Croscarmellose Sodium 3.0 mg
Light anhydrous silicic acid 0.5 mg
Magnesium Stearate 1.0 mg
Opadry White (Y-1-7000) 3.0 mg
Distilled Water (15.0 mg)

20
The ingredients described in Montelukast layer were mixed, and the
mixture was pressed to a tablet using a round punch having a diameter of 5.5 mm
to obtain a Montelukast tablet.
Meanwhile, the above procedure was repeated except for using the
25 ingredients described in Levocetirizine layer to obtain a Levocetirizine tablet.
Then, the Levocetirizine tablet was coated with a coating solution prepared by
dissolving Opadry_® White (Y-1-7000, Colorcon) in distilled water. Finally, said
two tablets thus obtained were filled into a No. 1 hard capsule which is mainly
. composed of hypromellose, to obtain a capsule formulation comprising 10 mg of

30  Montelukast and 5 mg of Levocetirizine.

Example 2: Preparation of Capsule formulation II
12



Titanium Di oxidel.5 ng Distilled Water(50.0 ng) In accordance with the

i ngredi ents and conpositions described in the 20 above, Mntel ukast sodi um
and LevocwOi2oi3ziie®9di hydrochl ori de were m xed, and the RCIKR2e12/@S50kneaded
wi th a binding solution prepared by dissolving hydroxypropyl cellulose in
et hanol, wet granul ated, sieved through a 20 nesh, and dried. Subsequently,
| i ght anhydrous silicic acid and nagnesi um stearate were added t hereto,

m xed, and pressed to a tablet using-a tablet machine. The 25 resulting
tabl et of Mnte k ocetirizine was ated with a coating

t .
sol ution prepar i | vi ng hypronel | ose, hydroxypropyl cell ul ose,
titani um di oxi d@fjoﬁ%lug%siﬁoqdbwnoxi de in distill gdéng’t(i\&?n@ﬁﬂﬁﬁ%éirﬁg conpl ex
tabl et conpri sipogvik@nire] of Montel ukast and 5 nmg of pykevocetiri zine. 30
Conpar ative Exanple 2: Preparation of Capsule fornulFation WO
2013/ 032199PCT/ KiefoteyBdtifo& ellulose The conpl ed7tldhingt prepared in
Conpar ati ve Ex le 1. was filled into a hard cgpsule which is mainly
conmposed of gel ghﬁ?nlﬁlgﬁré’b‘?éll’r?l%a‘é‘ psul e fornu%affntgn conprising 10 ng of
Mont el ukast an hd zine. 5 Conparpti,ve Exanmple 3:
Preparation of d%?fig{%ﬁfr?@@?@;?ﬁi&%nti ty Montel ugé@%{gSodi unl0. 4 ny
(Mont el ukast, 18odigin SrakinGilyeoldw. 3 my 10M cr a6rlysigal | i ne Cel | ul ose74.3 ngy
Li ght anhydrous_ silicic acid5.0 nmg Hydroxypropyl Ce]lul ose4.0 ny
Et hanol (20. 0 ng)Ylagsesium Siearaie q ycol at e30. 0 ME\Vagnesi um St earate2. 0 ny
Levoceltoi rizine D hydrochl oride5.0 ng Ludi press60.5 ng M crocrystalline
Cel I ul'0se30.0 ng 20Croscarnel | ose Sodi unB8.0 ng Light anhydrous silicic

aci d0.5 ng Magnksveoibizaa Biwt. 0 mg Hypronel | htid Mg 25Hydr oxypr opyl
Cel | ul osel. 73 ETita.njumDi.oxidel.S ng Distille ter(50.0 ng) In
¢

accor dance wi t hCevacetipiginedPEntdsogiaridenposi t i ddsMdescri bed in the

Ludipress 60.5 mg
Microcrystalline Cellulose 30.0 mg

15 Croscarmellose Sodium | 3.0 mg
Light anhydrous silicic acid 0.5 mg
Magnesium Stearate 1.0 mg
Opadry White (Y-1-7000) 3.0 mg
Distilled Water (15.0 mg)

20
The procedure of Example 1 was repeated except for using the ingredients
and compositions described in Montelukast layer above, to obtain a capsule

formulation comprising 5 mg of Montelukast and 5 mg of Levocetirizine.

© 25 EXample 3: Preparation of Capsule formulation 111

Montelukast Layer

Montelukast Sodium
D-Mannitol

Quantity
5.2 mg (Montelukast, 5 mg)

37.15 mg

30 Microcrystalline Cellulose 37.15 mg
Light anhydrous silicic acid 2.5mg
Hydroxypropyl Cellulose 2.0 mg

13



30 above, said ingredients were m xed and the m xture was then kneaded with
a binding solution prepared by dissol ving Mntel ukast and hydr oxypropyl

cel | ul osewproth/aeiobl ed wat er, wet granul ated, sieved tRCOKKROR/@SS06ESH,
and dried. 20 WD 2013/ 012199PCT/ KR2012/ 005506 Subsequently, Li ght
anhydrous silicic acid and nmagnesi um stearate were added thereto, m xed,
and pressed to Sotiabh Startkidigealateabl et machi né5.0 mg

Separ atel y, Levocetirizine,ludi press, mcrocrystalline cellul ose,

croscar nel | ose Magngsum Stpataténhydr ous silici d-@&& and magnesi um stearate
were 5 mxed, and the m xture was pressed to a tablet together with the
prepared Montelukast tablet to forma bilayer tablet. The bilayer tabl et
was then coat ed] i bdeirigRaLh(& sol ution prepa%&_ﬁydi ssol vi ng

hypronel | ose, hydroxypropyl cellul ose, titanium dioxide, and red iron oxide
in distilled walevocatwizane Bilydrhehlogidlgl t i ng bid. g tabl et conprising 10 ny
of Mont el ukast ﬁng 5 ng of 10Levocetiri zine. %@p ri mental Exanple 1:
Stability Test tHHB¥®Rccel erated Conditions T tH¥sul e fornulations
conprising meﬁ/ii@f%?&st@l‘l‘i%e'(?éiﬁﬁ&?é rizine 15 ppapajed in Exanples 1, 5, 6
and 7, and Conparative Exanples 1 and 2 were stored under accel erated

st orage condi t i Enescacmeldsengpdiont he f ol | owi ng 3cdnt ti ons. The content
changes of l\/bntﬁl kaag}§ (:imd Lelvocetj ri zine, an he amounts of rel ated

subst ances (i npltghtiaabydigus siigieagided. The red? M€ are shown in Tables 3 to
5. 20 gAccelera : ditions> Stora ditions: Contained in an
HDPE b@ttle at n@&l@g}f‘%ﬁa egt duration: Ini g?% -1, 2, 4, and 6 nonths
Anal ysi s tar get Opitint @hitea@f-1am@Dd)evocet i ri zi Be) afg <Anal ysi s Condi ti ons of
Mont el ukast and_its Rel ated substances > Col um: Zor bax SB- Phenyl

col um for HPLCPitBladeWateror bax) “having a st ai(hP-8488bi pe (inner dianeter of
4.6 Mm x length of 25 cn) filled with diisopropyl phenethyl silica gel
(particle size: 51.tn) 30Eluents: A - Water containing 0.1% Trifl uoroacetic
acid (TFA) B - Paetpesdedurd 6f EQpinpldl vgaOreptatedAxc¥f for using the ingredients

2013/ 012199PCT/ KR2012/ 005506, _[ Tabl e 1] El ution Conditions Tinme (nm A (% B
(% 15 and compositions described in Montelukast layer above and that the actual

content of levocetirizine was 2.5 mg in Levocetirizine layer, to obtain a capsule

formulation comprising 5 mg of Montelukast and 2.5 mg of Levocetirizine.

Example 4: Preparation of Capsule formulation IV

20 .
Montelukast Layer ' Quantity
Montelukast Sodium ' 4.16 mg (Montelukast, 4 mg)
D-Mannitol 29.72 mg
Microcrystalline Cellulose 29.72 mg

25 Light anhydrous éilicic acid 2.0 mg
Hydroxypropyl Cellulose 1.6 mg
Sodium Starch Glycolate v 12.0 mg
Magnesium Stearate 0.8 mg

30 Levocetirizine Layer Quantity
Levocetirizine Dihydrochloride 5.0 mg
Ludipress 60.5 mg

14



-1 0 60 40 20 10 "90 30 10 90 31 60 40 35 60 40 Det ect or :

UV- absorption detector (absorbance at 238 nm 5S5Flow rate: 1.5 nL/mn Col um
t enper at Wwe:2088@21Anal ysi s Condi tions of Levocetiri zi nePamkR208/M@830at ed
substances> Colum: Symretry Shield RP 18 colum for HPLC (Waters) having
a 10 stainless pipe (inner dianeter of 4.6 nmx length of 25 cm filled

wi th oct adecyl sMigtocsidtaltimededlllpso ticle size 30&@@ El uents: A - DW:
Acetonitrile : 10% TFA = 69 : 30: 1 (v/v) B - DW: Acetonitrile : 10% TFA =
29 : 70: 1 (v/vérawpmslleseFodingt i on Condi ti ods) Wgre (mi n) A (% B (%

Light anhydrous silicic acid 0.5 mg
Magnesium Stearate 1.0 mg

5 Opadry White (Y-1-7000) 3.0 mg
Distilled Water (15.0 mg)

The procedure of Example 1 was repeated except for using the ingredients
and compositions described in Montelukast layer above, to obtain a capsule

10  formulation comprising 4 mg of Montelukast and 5 mg of Levocetirizine.

Example 5: Preparation of Capsule formulation V

Montelukast Layer Quantity

15 Montelukast Sodium 10.4 mg (Montelukast, 10 mg)
D-Mannitol 74.3 mg
Microcrystalline Cellulose 74.3 mg
Light anhydrous silicic acid 5.0 mg
Hydroxypropyl Cellulose 4.0 mg

20 Sodium Starch Glycolate 30.0 mg
Magnesium Stearate ' 2.0 mg
Hypromellose 1.73 mg
Hydroxypropyl Cellulose 1.73 mg
Titanium Dioxide ~ 1.5mg

25 Red Iron Oxide 0.04 mg
Distilled Water (15.0 mg)
Levocetirizine Layer Quantity
Levocetirizine Dihydrochloride 5.0 mg

30 Ludipress 60.5 mg
Microcrystalline Cellulose 30.0 mg
Croscarmellose Sodium 3.0 mg

15



0 100 0 2 100 0 30 25 75 40 100 0 50 100 Det ector: UV-absorption

det ector (absorbance at 230 nn) Flowrate: 1.2 niL/mn 20Col um tenperature:
30C wohesgantent changes of Mont el ukast and LevocePCHiKR20E2/@686shown
in Table 3. Al so, the changes of Mntel ukast rel ated substances, i.e.

Mont el ukast 22 WD 2013/ 012199PCT/ KR2012/ 005506 sul f oxi de and Mont el ukast
ci s-isomer, as Wheght anhytifeuschiacigesidf Levoceti(.bznge rel ated substances A,
B, and D are shown in. Tahles 4 and 5, respectively. [Table 3] 5Content
Changes of Mont MBS REAEocet i ri zi ne ConpoRd®® Sanple Initial . 1

month 2 month  504ry White (Y-1-7000) 3.0 mg
Distilled Water (15.0 mg)

The ingredients described in the Montelukast layer were mixed, and the
mixture was pressed to a tablet using a round punch having a diameter of 5.5 mm
to obtain a Montelukast tablet. Then, the Montelukast tablet was coated with a
coating solution prepared by dissolving hypromellose, hydroxypropyl cellulose,
10 titanium dioxide and red iron oxide in distilled water.
Meanwhile, the procedure of Example 1 was repeated to obtain a
Levocetirizine tablet. Finally, said two tablets thus obtainea were filled into a
No. 1 hard capsule which is mainly composed of hypromellose, to obtain a
capsule formulation comprising 10 mg of Montelukast and 5 mg of Levocetirizine.
15

Example 6: Preparation of Capsule formulation VI
The procedure of Example 5 was repeated except for using a hard capsule
which is mainly composed of pullulan, to obtain a capsule formulation comprising
20 10 mg of Montelukast and 5 mg of Levocetirizine.
Example 7: Preparation of Capsule formulation VII
The procedure of Example 5 was repeated except for using a hard capsule
25 which is mainly composed of gelatin, to obtain a capsule formulation comprising
10 mg of Montelukast and 5 mg of Levocetirizine.

Example 8: Preparation of Capsule formulation VIII

30 Montelukast Laver (granule) Quantity

Montelukast Sodium 10.4 mg (Montelukast, 10 mg)
D-Mannitol 74.3 mg

16



4 nmonth 6 nonth Mont el ukast Ex.

5 100.0

10

15

20

25

30

% 100. 0

%99.9 %99.6 % 99.4 %

WO 2013/012199

1 100.0 %99.9 % 99.7
Ex. 6 100.0 %

%99.7 %99.6 %

PCT/KR2012/005506

Microcrystalline Cellulose 74.3 mg
Hydroxypropyl Cellulose 4.0 mg
Sodium Starch Glycolate | 30.0 mg
Distilled Water (20.0 mg)
Levocetirizine Layer Quantity
Levocetirizine Dihydrochloride 5.0 mg
Ludipress 60.5 mg
Microcrystalline Cellulose 30.0 mg
Croscarmellose Sodium 3.0 mg
Light anhydrous silicic acid 0.5 mg
Magnesium Stearate 1.0 mg
Opadry White (Y-1-7000) 3.0 mg
Distilled Water (15.0 mg)

In accordance with the ingredients and compositions described in the
Montelukast layer above, said ingredients were mixed and kneaded with a binding
solution prepared by dissolving Montelukast and hydroxypropyl cellulose in
distilléd water, wet granulated, sieved through a 20 mesh, and dried to obtain
Montelukast granules.

Meanwhile, the procedure of Example 1 was repeated to obtain a
Levocetirizine tablet. Finally, the Montelukast granules and the Levocetirizine
tablet were filled into a No. 1 hard capsule which is mainly composed of
hypromellose, to obtain a capsule formulation comprising 10 mg of Montelukast

and 5 mg of Levocetirizine.

Example 9: Preparation of Capsule formulation IX

Montelukast Layer Quantify
Montelukast Sodium 10.4 mg (Montelukast, 10 mg)
D-Mannitol 74.3 mg
Microcrystalline Celluiose 74.3 mg

17
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99.8 %99.5 %99.4 %99.2 % Ex. 7 100.0 %99.8 %99.7 % 99.5 % 99.3 %
Corn. Ex. 1 100.0 %99.0 %97.6 % 96.4 %

WO 2013/012199 PCT/KR2012/005506
Light anhydrous silicic acid 5.0 mg
Hydroxypropyl Cellulose 4.0 mg
Sodium Starch Glycolate -30.0 mg
Magnesium Stearate 2.0 mg

5 Hypromellose 1.73 mg

Hydroxypropyl Cellulose 1.73 mg
Titanium Dioxide 1.5 mg
Red Iron Oxide 0.04 mg
Distilled Water ‘ (50.0 mg)

10 |
Levocetirizine Layer Quantity
Levocetirizine Dihydrochloride 5.0 mg
Ludipress 60.5 mg
Microcrystalline Cellulose 30.0 mg

15 Croscarmellose Sodium 3.0 mg
Hydroxypropyl Cellulose 4.0 mg
Distilled Water (15.0 mg)

The ingredients described in Méntelukast layer were mixed, and the

20 mixture was pressed to a tablet using a round punch having a diameter of 5.5 mm

to obtain a Montelukast tablet. Then, the Montelukast tablet was coated with a

coating solution prepared by dissolving hypromellose, hydroxypropyl cellulose,
titanium dioxide, and red iron oxide in distilled water.

Meanwhile, in accordance with the ingredients and compositions

25  described in the Levocetirizine layer above, said ingredients were mixed and

kneaded with a binding solution prepared by dissolving levocetirizine and

hydroxypropyl cellulose in distilled water, wet granulated, sieved through a 20

mesh, and dried to obtain Levocetirizine granules. Finally, the Montelukast

tablet and the Levocetirizine granules were filled into a No. 1 hard capsule which

30 is mainly composed of hypromellose, to obtain a capsule formulation comprising

10 mg of Montelukast and 5 mg of Levocetirizine.

18



93.6 % Corn. Ex. 2 100.0 %98.5 % 96.3 % 95.4 % 92. 3 % Levocetiri zi ne EX.
1 100.0 %99.5 %99.4 %99.3 %99.2 % Ex. 5 100.0 %
WO 2013/012199 PCT/KR2012/005506

Comparative Example 1: Preparation of Complex tablet

Quantity |
Montelukast Sodium | -10.4 mg (Montelukast, 10 mg)
5 Levocetirizine Dihydrochloride 5.0 mg

D-Mannitol 74.3 mg
Microcrystalline Cellulose 74.3 mg
Light anhydrous silicic acid 5.0 mg
Hydroxypropyl Cellulose ' 4.0 mg

10 Ethanol (20.0 mg)
Sodium Starch Glycolate 30.0 mg
Magnesium Stearate 2.0 mg
Hypromellose 1.73 mg

15 Hydroxypropyl Cellulose 1.73 mg
Titanium Dioxide 1.5 mg
Distilled Water (50.0 mg)

In accordance with the ingredients and compositions described in the

20 above, Montelukast sodium and Levocetirizine dihydrochloride were mixed, and
the mixture was kneaded with a binding solution prepared by dissolving
hydroxypropyl cellulose in ethanol, wet granulated, sieved through a 20 mesh,

and dried. Subsequently, light anhydrous silicic acid and magnesium stearate
were added thereto, mixed, and pressed to a tablet using a tablet machine. The

25 resulting tablet of Montelukast and Levocetirizine was then coated with a coating
solution prepared by dissolving hypromellose, hydroxypropyl cellulose, titanium
dioxide and red iron oxide in distilled water, to obtain a complex tablet

comprising 10 mg of Montelukast and 5 mg of Levocetirizine.

30 Comparative Example 2: Preparation of Capsule formulation
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The complex tablet prepared in Comparative Example 1 was filled into a

Montelukast Sodium
D-Mannitol
Microcrystalline Cellulose
Light anhydrous silicic acid
Hydroxypropyl Cellulose
Ethanol

Sodium Starch Glycolate

Magnesium Stearate

Levocetirizine Dihydrochloride
Ludipress

Microcrystalline Cellulose
Croscarmellose Sodium

Light anhydrous silicic acid

Magnesium Stearate

Hypromellose
Hydroxypropyl Cellulose
Titanium Dioxide
Distilled Water

hard capsule which is mainly composed of gelatin, to obtain a capsule formulation

comprising 10 mg of Montelukast and 5 mg of Levocetirizine.

Comparative Example 3: Preparation of Bilayer tablet

Quantity
10.4 mg (Montelukast, 10 mg)

74.3 mg

74.3 mg

5.0 mg
4.0 mg
(20.0 mg)
30.0 mg
2.0 mg

5.0 mg
60.5 mg
30.0 mg
3.0 mg
0.5 mg
1.0 mg

1.73 mg
1.73 mg
1.5 mg

(50.0 mg)

In accordance with the ingredients and compositions described in the

above, said ingredients were mixed and the mixture was then kneaded with a
binding solution prepared by dissolving Montelukast and hydroxypropyl cellulose

in distilled water, wet granulated, sieved through a 20 mesh, and dried.

Ex.



99.2 % 100.0 %98.4 - Corn. Ex. 1 %95.9 %94.4 %91.5 % Corn. Ex. 2
100.0 %98.1 %94.4 % 93.6 % 92.7 % As shown in Table 3, the
capsul e fwormnisatewas of Exanples 1, 5, 6, and 7 result e#CirnsR2grydosioant
content decreases under the accelerated test condition after 6 nonths, and
t hus exhi bited exceptionally good storage stability. On the contrary, 10
t he conpl eSubisehhettlynfLighipahgtdions dhewpdad landr spagnesiutny stearapd were xaddgd of
Mont el ukast and Levocetirizine, and the capsule forpul ation of Conparative
Exanmpl e 2 @P@ﬁ@f@&‘@ya%ﬂﬁsﬁgw Adablshping attaBlebmaghin€onpar at i ve Exanpl e 1
into a hard cap o] F&}g--' t ek vi:2%.0r .1 oNn | ents
over 6 nonths u?gégra{%g, \Qﬁgee erEal?fgg{Egto#%%@%%nd@?%ﬂéﬁg&%ﬁg &élhﬁ8§‘é,
croscarmellose sodium, light anhydrous silicic acid and magnesium stearate were
5 mixed, and the mixture was pressed to a tablet together with the prepared
Montelukast tablet to form a bilayer tablet. The bilayer tablet was then coated
with a coating solution prepared by dissolving hypromellose, hydroxypropyl
cellulose, titanium dioxide, and red iron oxide in distilled water, to obtain the
resulting bilayer tablet compfising 10 mg of Montelukast and 5 mg of

10  Levocetirizine.
Experimental Example 1: Stability Test under Accelerated Conditions

The capsule formulations comprising Montelukast and Levocetirizine
15 prepared in Examples 1, 5, 6 and 7, and Comparative Examples 1 and 2 were
stored under accelerated storage conditions according to the following conditions.
The content changes of Montelukast and Levocetirizine, and the amounts of
related substances (impurities) were measured. The results are shown in Tables
3tos.
20
<Accelerated Storage Conditions> |
Storage conditions: Contained in an HDPE bottle at 40°C, 75% RH

‘Test duration: Initial, 1, 2, 4, and 6 months

Analysis target: Montelukast and Levocetirizine
25
<Analysis Conditions of Montelukast and its Related substances >

Column: Zorbax SB-Phenyl column for HPLC (Agilent Zorbax) having a

stainless pipe (inner diameter of 4.6 mm x length of 25 cm) filled with diisopropyl
phenethyl silica gel (particle size: 5 pm)
30 Eluents: A — Water containing 0.1% Trifluoroacetic acid (TFA)
B — Acetonitrile containing 0.1% TFA

21



15 WO 2013/ 012199PCT/ KR2012/ 005506 [ Tabl e 4] Changes of Montel ukast

Rel ated Substances Sanple Initial Accelated condition for 6 nonth

Mont el ukawO 2018/fleowPde (99 Mont el ukast cis-isonmer (% Torall/KRH12wsi0el ukast
sul foxide (% Montel ukast cis-isomer (% Total (%9 Ex. 1 0.01 0.02 0.03

0. 09

[Table 1]
Elution Conditions
Time (min) A (%) B (%)
0 60 40
20 10 : ' 90
30 10 90
31 60 40
| 35 60 40

Detector: UV-absorption detector (absorbance at 238 nm)
5 Flow rate: 1.5 mL/min

Column temperature: 25°C

<Analysis Conditions of Levocetirizine and its Related substances>

Column: Symmetry Shield RP18 column for HPLC (Waters) having a
10 stainless pipe (inner diameter of 4.6 mm x length of 25 cm) filled with
octadecylsilyl silica gel (particle size: 5 pm)
Eluents: A — DW : Acetonitrile : 10% TFA =69 :30:1 (v/v)
B —DW : Acetonitrile : 10% TFA =29:70:1 (v/v)

15 ~ [Table 2]
Elution Conditions
Time (min) A (%) B (%)
0 100 0
2 100 | 0
30 25 | 75
40 100 0
50 100 0 ‘

Detector: UV-absorption detector (absorbance at 230 nm)
Flow rate: 1.2 mL/min

20 Column temperature: 30°C

The content changes of Montelukast and Levocetirizine are shown in

Table 3. Also, the changes of Montelukast related substances, i.e., Montelukast

22



0.03 0.15 Ex. 5 0.02 0.01 0.05 0.07 0.05 0.14 Ex. 6 0.01 0.03 0.04 0.08
0.09 0.21 Ex. 7 0.02 0.04 0.03 0.35 0.12 0.65 Corn. Ex. 1 0.04 0.11 0.20
2.45 1. 35W0 2013/012199 PCT/KR2012/005506

sulfoxide and Montelukast cis-isomer, as well as the changes of Levocetirizine

related substances A, B, and D are shown in Tables 4 and 5, respectively.

[Table 3]
5 Content Changes of Montelukast and Levocetirizine
Component | Sample | Initial | 1 month | 2 month | 4 month | 6 month
Ex.1 [100.0% | 999% | 99.7% | 99.7% | 99.6 %
Ex.5 100.0% | 100.0% | 999% | 99.6% | 99.4%
M Ex. 6 1000% | 99.8% | 995% | 994% | 99.2%
ontelukast

Ex. 7 100.0% | 998% | 99.7% | 995% | 993 %
Com. Ex.1 | 100.0% | 99.0% | 97.6% | 964% | 93.6%
Com.Ex.2 | 100.0% | 98.5% | 963% | 954% | 923 %

Ex. 1 100.0% | 99.5% | 99.4% | 993% | 99.2%

Ex. 5 100.0% | 998% | 99.6% | 994% | 993 %

Ex. 6 100.0% | 99.7% | 99.6% | 993% | 98.9%

Ex.7 100.0% | 99.6% | 99.5% | 994% | 992% |

| Com.Ex.1 | 100.0% | 98.4% | 95.9% | 944% | 91.5% |
| Com.Ex.2 [100.0% | 981% | 944% | 93.6% | 92.7%

Levocetirizine [

As shown in Table 3, the capsule formulations of Examples 1, 5, 6, and 7
resulted insignificant content decreases under the accelerated test condition after 6
months, and thus exhibited exceptionally good storage stability. On the contrary,
10 the complex tablet of Comparative Example 1 prepared by simply mixing of
Montelukast and Levocetirizine, and the capsule formulation of Comparative
Example 2 prepared by charging the complex tablet of Comparative Example 1
into a hard capsule, showed approximately 5% or more reduction in contents over

6 months under the accelerated storage condition.

15
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4.64 Corn.

nont h

(9

10

Ex. 2 0.10 0.07 0.24 3.11 -
Levocetiri zine Rel ated Substances Sanple Initial
ReWO 2812189 (%9 Rel .

[Table 4]

Sub. B (9% Rel.

1. 05 5. 47

Changes of Montelukast Related Substances

[ Tabl e 5]

5Changes of
Accel ated condition for
Sub. D (9% PO6TAIR2012/005506Rel .

. |

Initial Accelated condition for 6 month
Montelukast (| Montelukast Montelukast] Montelukast
Sample . . Total . L Total
sulfoxide cis-1somer sulfoxide cis-1somer
‘ (%) %)
(%) | (%) (%) (%)
Ex. | 001 | 002 0.03 0.09 0.03 0.15 |
Ex. 5 0.02 0.01 0.05 0.07 0.05 0.14
Ex. 6 0.01 0.03 0.04 0.08 0.09 0.21
Ex. 7 0.02 0.04 0.03 0.35 0.12 0.65
Com. 1 4 0.11 0.20 2.45 135 4.64
Ex. 1
Com.
Ex. 2 0.10 | 0.07 0.24 3.11 1.05 5.47
[Table 5]
Changes of Levocetirizine Related Substances
' 1 *Initial Accelated condition for 6 month
Rel Rel. Rel. Rel. Rel. Rel.
Sample .
P sub. | sub. | Sub. 1(‘:;&)11 Sub. | Sub. | Sub. | ol
A (%) | B(%) | D (%) ° A(%) | B(%) | D (%) °
Ex. 1 0.02 0.01 0.01 0.06 0.12 0.11 0.02 0.35
Ex. 5 0.02 T 0.01 0.00 0.05 0.09 0.11 0.02 0.42
Ex. 6 0.01 0.02 0.01 0.06 0.08 0.05 0.03 0.29
Ex. 7 0.03 0.06 0.02 0.12 0.35 0.38 0.02 0.85
[
Com. 0.05 0.07 0.20 0.35 1.12 1.08 345 L 5.95
Ex. 1
gimz 1 004 | 005 | 015 | 033 | 111 1.04 | 305 | 6.42

As shown in Tables 4 and 5, the capsule formulations of Examples 1, 5, 6,

and 7 resulted insignificant increases of the related substances under the

accelerated test condition after 6 months, and thus exhibited exceptionally good

storage stability. On the contrary, the complex tablet of Comparative Example 1

- prepared by simply mixing Montelukast and Levocetirizine, and the capsule

15

formulation of Comparative Example 2 prepared by charging the complex tablet

of Comparative Example 1 into a hard capsule, showed an increase of related

substances by approximately 10-fold or more under the accelerated test condition

after 6 months.

24

Therefore, it was found that a complex formulation prepared by
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Rel. Sub. B (/0) Rel. Sub. D (% Total (oL\ Ex. 1 0.02 0.01 0.01 0.06 0.12
0.11 0.02 0.35 Ex. 5 0.02 0.01 0.00 0.05 0.09 0.11 0.02 0.42 Ex. 6 0.01
0. 02 0. 0IW0.20/02138 PCT/KR2012/005506

simply mixing Montelukast and Levocetirizin degenerates its storage stability

owing to the physicochemical characteristics of the active ingredients.

While the invention has been described with respect to the above specific
5 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.

25
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WHAT IS CLAIMED IS:

1. A capsule formulation for preventing or treating allergic rhinitis and
asthma, which comprises two separate layers of:
(1) a Montelukast layer comprising montelukast or a pharmaceutically
acceptable salt thereof; and |
‘ (2) a Levocetirizine layer comprising levocetirizine or a pharmaceutically

acceptable salt thereof.

2. The capsule formulation of claim 1, wherein said Montelukast layer or

said Levocetirizine layer is in the form of granules or a tablet.

3. The capsule formulation of claim 2, wherein at least one of said

Montelukast layer and said Levocetirizine layer is in the form of a tablet.

4. The capsule formulation of claim 1, wherein said Montelukast layer
and said Levocetirizine layer further comprise a pharmaceutically acceptable
additive selected from the group consisting of a diluent, a disintegrant, a binder, a

stabilizing agent, a lubricant, a colorant, and a mixture thereof.

5. The capsule formulation of claim 1, wherein said Montelukast layer
and said Levocetirizine layer are prepared without employing water or an organic
solvent, or prepared in a condition which contains substantially no water or

organic solvent.

6. The capsule formulation of claim 1, wherein said Montelukast layer and

said Levocetirizine layer contain water in an amount of 5% or less.

7. The capsule formulation of claim 3, wherein the tablet further

comprises a coating layer.

8. The capsule formulation of claim 7, wherein said coating layer is
26 '



3.05 6.42 As shown in Tables 4 and 5, the capsule fornul ati ons of Exanpl es
1, 5, 6, and 7 resulted insignificant increases of the rel ated substances
under theweceslaemved test condition after 6 nonths, aneCrhirRoexisivt ed
exceptionally good 10 storage stability. On the contrary, the conplex

tabl et of Conparative Exanple 1 prepared by sinply m xing Mntel ukast and
Levoceti rigbpfred apihdiecrapRTtE wWatsrdt ad beshrdé sERERAT G %ﬁfﬁa 44 Qv ader-
prepared by charging the conplex tablet of Conparative anple 1 into a
hard capsased shatiwgiwhich cantaias substaniedldy sd veatbisoongesiceplepyr oxi mat el y
10-fold or nore under the accelerated test condition 15 after 6 nonths.
Therefore, it was found that a conplex formul ation prepared by WO
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i nvention it L1l i i.ch: f wi thin the scope of
the. | nvent SorC R FPLSSE BrbASIRLS, A L RhRnCige.
2013/ 012199PCT/ KR2012/ 005506 WHAT IS CLAIMED | S: 1. A capsule

formulation for preventing or treating allergic rhinitis and asthma, which
conpri ses two sé‘gar Fhe cppyide Jognulation of clgim 9 awihrsrgie saldagnatingysabsgatepsi si ng

Lovocet 0o PR HIRRG Foffy o00AeR) M Ene P AR oG ieby atyhe'

accept abl ga51@t.t t hereof. 2. The capsule fornulation of claima1,
wherein said Montel ukast |ayer or said Levocetirizine layer is in the form
of granules or a tablet. 3. The capsul e formul ation of claim 2,

wherein at | east, ong, of sai,d nt el ukas ayer and said. Levocetirizin

layer is in thehf'or oreapsylg pgpp?atlon st gj_an%hg Wﬁﬁ‘éeﬂﬂl & ??ﬂflug‘? ﬁ)ﬁzl@lrgcl ai m
1, whereiapaild. Montel ukast layer and said Levocetirizine layer further
conprise a pharmaceutically acceptable additive selected fromthe group
consisting of a diluent, a disintegrant, a binder, a stabilizing agent, a

| ubricant, a color and .a m xtyre thereof. 5. The capsul e
formilati on of Hai hhd R dPruAn\eht BRik “herglh safce ity s made
Levoceti rifgéimiey lEfaRsacBAPAORH (MY oY) BABISAKE NSt HEbRmAlosED pRIIERR, C
sol vent, or prepared in a condition ich contalRs substantially no water
or or gani geksinvant polyvinyl abkcohthe capsul e formul ati on of claim 1, wherein

sai d Mont el ukast |ayer and said Levocetirizine |layer contain water in an
anount of 5% or |ess. 7. The capsule fornulation of claim3, wherein

the tablet furtfier ¢RERLHSAS tﬁrrﬁﬁ?aﬂoﬂgoi} 8M4fth- 11, wherein said capsule is made

from hypromellose or pullulan.

- 14. The capsule formulation of claim 1, wherein said montelukast or said
pharmaceutically acceptable salt thereof is contained in an amount of 2.5 mg to 20

mg per unit dosage form.

15. The capsule formulation of claim 1, wherein said levocetirizine or
said pharmaceutically acceptable salt thereof is contained in an amount of 2.5 mg

to 20 mg per unit dosage form.

16. The capsule formulation of claim 1, wherein said pharmaceutically

acceptable salt of montelukast is montelukast sodium.
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prepared w thout enploying water or an organic solvent, or prepared as a
wat er - based coating which contains substantially no water or organic

sol vent. w0 2013/012199The capsule fornul ation of claim?7, wuEmR212@53D6c0ati ng
| ayer conprises a coating substrate selected fromthe group consisting of
met hyl cel | ul ose, ethylcellul ose, polyvinyl alcohol, polyvinylpyrrolidone,
hydr oxyet hyl cel | ul ose, hypronell ose, and a m xture thereof. 10. The
capsule formulation of claim9, wherein said coating substrate is in an
anount rangi ng 70nThetcpg@o foymuwkitiit oPakash Onwheeeihodadd phaighéegicalle

t abl et . 11. The capsul e fornul ation of claim11, wherein said capsule
i s a har d acagrtable.salt of levocepirizipgisdapecdtisizins dillydredonde.cl ai m 11, wherein
said capsule is nade froma material selected fromthe group consisting of

hypronel | ose, pullulan, gelatin and polyvinyl alcohol. 13. The
capsul e formul ajgonTat GIRLR fkmMIESEIOT Saird Ea@%%e‘%n's%id@%réi& QfRiinitis
hypronel | ose or pul | ul an. 14. The capsul'e formulation of claim1,

wher ei n saiothprings ehuoadiea onasghobstpledroma oasal itchingy snecapg abbeulaapturitirer eof
is contained in an anobunt of 2.5 ng to 20 ng per unit dosage form
15. The capsule fornul ation of claim11, wherein said |evocetirizine or said

phar maceut | cal | yo acae AP r5ablerifize (sERGHNRGAD fLIAIPY LR 2. 5

ng to 20 ng per unit dosage he capsu ormul afi on of
claim1l, woaiprisessixd stephaf:maceutically acceptable salt of nontelukast is
nont el ukast sodi.um. . 17. The capsul e for mul ati@g? of claiml,

wherei n sai d phd) RigEg MeRtalykast o 3t pharmageyticably acoeBtabls sl thegeglsand a

| evocetirigi i c | oo 1 T or ian claim
1, wherei 3@?‘59‘%{! ?%p |gé%?:térjltﬁ?l E'lsddclg}?%’r ?iggsgﬁnﬁlﬁégﬁﬁngg,é {Illg%sgg?é otg)stofgﬁaé ion,

nasal it chyragulesoefarniigg dlic granubss iptald tdblet; 19. A nethod for
preparing the capsule fornulation of claim1l, which conprises the steps of:

(i) mixing nont @DUREERE devasepRaineaRiel Phammacputicelby peeantatiaiseltthercebandnd a
phar maceut, Bﬁ&#&%&ﬁ?ﬁﬁ&@g@ﬁ@@ ?ﬁ@i@ivgf‘%gg[ g@;&&h?atdn%g tl‘H] I?ljll%r#r%'l{?g obfaigbtain

granul es or *rorm

| evoceti rigeamee®br forbhiag Mee stanubedlinyo aeteet ahdle salt thereof and a
phar maceut 1 cal Ie/H acceptabl e additive, and granul ating the m xture to obtain

granul es or f ortiihdilling sgidatables ori grapulgs tofgnentelulepgt prepared in siepf (i) rnég

o gr anul S CRRIRAERES oRRsEeiRRs PRt o ThFRed W heBlaapdheebe o
f or m separfafifi skpar@teslalybrstin@h€ apsenie - 20. The nethod of claim 19,

whi ch further conprises coating said tablet prepared in step (i) or (ii).
21. The nethod of claim 19, wherein at |east one of said Mntel ukast | ayer

and said Levoceﬁb.r ' £he %étﬁxg of 'cfai}nn@,hv%hfc rIEHrﬁlfer %o}n%?{sgg coating said tablet

prepared in step (i) or (ii).

21. The method of claim 19, wherein at least one of said Montelukast

layer and said Levocetirizine layer is in the form of a tablet.
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