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| NVENTI ON The present invention relates to a taste nasked and directly
conpr essewo 2613 dousof en chewabl e tablet. Particul arly, Phe/qN2eRa7089
invention relates to a taste nasked and directly conpressed i buprofen
chewabl e tabl et conprising therapeutically effective anmount of ibuprofen
havi ng average particle size between 250 pmand 400 pm and a
pharmaceutically acceptable carrier. | 0o BACKGROUND OF THE | NVENTI ON

| buprofen is a widely u but is too bitter to
be used in chewabl e tab?@?%ﬁ%@ﬁ%@fﬁﬁm cannot swal | ow whol e
solid-type dosage forns such as tablets or capsules, or denmand to relieve
t he pain such as toothache very quickly. Flavoring agents including but not
limted to fruit flavors 15 have been proposed for use with and used with

bitter l@@ﬂwlngqswmw flavoring agents are not reliable masking
agents for 1buprofen as I1ts bitter properties are very difficult to mask to

an appr C|able ex tent. The tradjtional nethods for pasking the taste of
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hydr oxyet hyl cel |l ul ose and hydr oxypropyl net hyl cellul ose. However, this

coating remains intact on the ibuprofen granules through normal chewing in

t he mout h, which del ays the onset of ibuprofen active release. Chinese

patent CN100542526C al so described an ibuprofen chewabl e tabl et which

condf st BAGK ‘I"R@WB&&FH% NYENHON s on agent and ot her excipients.

However, there is limtation for the effective drug |oading due to the
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skilled in the art 25 that it is chal to mask the bitterness of
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it was mhest, which deldys Hrﬂcbnseﬁabibﬂpaﬁéleacmqoredﬁm forrml ation conpri sing a)
50-99% by wei ght of crystalline ibuprofen, b) 301-15% by weight of a finely
di vided excipient wwth a surface area of at |least 100n2/g, and c) 0-40% by
wei ght of further excipients; wherein the total anmount of a), b) and c)
corresponds to 100% wei ght and at | east 50% of the surface of t he

i buprofen crystals is covered with said finely divided excipient. In this
formul ation, the ibuprofen crystals have an average particle size of from
20 to 5200 pm and preferably 25-110 pm inplying smaller particle size has
superior technical effect. Mreover, it is not disclosed or inplied that
said i buprofen fornmulation is taste acceptabl e and chewabl e. SUWARY OF THE
INVENTI O\I 10The |nvent ors of the pr esent |nvent| on sur pr| 5| ngl y found t hat

o o - o ~Nr N Y



15 The present invention provides a taste masked and directly conpressed

i buprofen chewabl e tablet. Particularly, the present invention provides a
tast e nasweaomsna4ddr ect|y conpressed i buprofen chewabl e PCaliNed1200m8pi Si ng
t herapeutically effective anount of ibuprofen having average particle size
of 250 pm and 400 pm and a pharnaceutically acceptable carrier. 20In a
preferred enbodi nent of the present invention, the ibuprofen has the

aver age particle si ze between 300 pmand 400 ,um In the taste nasked and
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i buprofen tablet of the i nvention, the ibuprofen may _particularly

resent
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and i r ecplicpticn apsaiated withuipe cisepf Patyickadestrint he present invention, the
pharmaceutically acceptable carrier may be one or nore sel ected fromthe
group Cenﬁieéblp"merﬁfcmhwm: dBédHiRGSa nitithbMFRgsraphsng attablel maskey
sweet eners, flavoring agents, taste enhancing Cgents col oring agents,
gl i dant Bh@ambeutioali campesitivhe fara sompressiEd l&tﬁd pyablel Phé‘ffﬁﬂ@%ﬂ@’éﬁ
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conpr es§@d trgappating é&%ﬁﬁ@"a@@ﬁl fgam dipe grRMNFRSEHNG i MEGHOCH$taNN8 now be
descri begyjidsd %f&o&? tL.aFnﬁeC'é‘éu%"lc,lh %%famﬂwsmét [t&lﬁluto%%t @neRgfed and
directly corrpl’esse % uprofen c e tablet of t J)resent I nvention,
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bet wveeng 30 BMpaRki O Rah T@ﬁ]d’éﬂ?hﬁﬁ&nﬁ)%%éé gl aq)a?me%m gfp can be

determ ned l)y vari ous rretﬁgo known to those skilled in the art. For
exarrpl erandeeof00r HO gz & "@aﬁf?tlﬁé "Eﬁ'?@'leﬁ’f indhe f3ste ineaskag P&'ﬁﬂ'ﬂ?@‘?‘ﬁ'cahd Laser
ac i z tdre par | e size
s, dhr crbiRatiibh fiag b Gy “Phe B} rRglge R ShaBBATRT M D B 7T
pr eferr e«nmpmaatuoal Irelptedt itol dwe shandling hand t Aquipeent er@qumx@ggt oft wed-
acceptabl e (;{r smal | amount of undersized or oversized particles to be
presentga’lz'l"lI 'iOBLHSP%?Sé;n having particle size larger than 500 pm can be |ess
than 15%w, and the ibuprofen having particle size smaller than 150 pm can
be | essDirbaily compesssing e dablehist Bk ghd rrmrea;qst ieffigigerd and gaws i<l es. The
particl I b t npl e, by
S evi ngoareinerlcierpmgly iRboRan). HBABLER TE knAFn EFLFEE Bifeq ke, O
pr OdwcetrmtytS”sadHaHeﬂglpgrtbimdasfksthmmtten@sswfhbmmqtﬂnr by'relrrest cdrpriessioBl | known

to those skilled in the art that the enr dos s, of, 10 | buprofen
are 200 eogqgoprﬁgp SRy a6 e dHENI PREPES ,l%n Ofah ¥W§er{ e @a&tggdgﬁ(&y directly
corrpres&:egdné}eme@aegbshmuaeiaﬁvé@wmmngmnpresent i nvention, the

i bupr of en may preferably be present in an armunt of 200-400 rrg, nor e

refera r t ofen is
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conpr es R@rdfea! W@Wﬁ.ﬂbtﬁbﬁ edrhptising ab BO- Qgﬁ/ewr\ﬂelgmw@‘mrysta[hné@mmrdiengbl o the
present invention, the pharpaceutically. acc%t able carriers ma%aS{e one or

mor 80 sefld&@% ¥ weight i @rﬂb‘ﬁb’ diyieds exGigiept Wi 3 sivriace frRarlsat
disintegrants, stabilizers, sweeteners, flavoring agents, tast e enhanci ng
agents, col ori ng agents, gI i dants ang |ubricants. It can be appreci ated by
those skilled in 20 the art that other pharnmaceutically acceptable carriers
for using in the chewable tablet may al so be used to prepare the ibuprofen
chewabl e tabl et of the present invention. Diluents, which include but are
not limted to sucrose, mannitol, xylitol, Acesulfane potassium aspartane,
dextrose, fructose, saccharin, sodium



25 saccharin, sorbitol and m xtures thereof can be used. A preferred
diluent of the present invention is mannitol, eg. mannitol which is

comer ci avbyosvmiti2abl e under the tradenarne PEARLI TOL2006D/N2012/077089

PEARLI TOL100SD from Roquette (France). The diluents present are preferably
in the range of 10 to 90% by wei ght of tablet. 30D luents of this invention
can al so serve other functions nanely as a sweetener. The binder in the
present invention is used to add cohesiveness to the formnul ation, thereby

provi di he nece s, Bondi ng. to . forma cohesive nmas r, conpact upon
conpr e53.88’§ﬁ‘.%hé‘”ﬁicﬁ?g{‘e@g%wswﬁ8ﬁ&1 F &GRS JYRIEn tﬁ%%@ﬁﬂﬁg’é’gion
t abl et sof af|b)dasl butormedpdndsits ed0H weligha \andr atdldastaBle s the @UFaes of bl e
starch gnd .t hose described in Li gber man et _al ., _Pharnmaceutical Dosage

Forms, $16dbuprgian ciystals isogovered (wikosaid el didded - @xsipiente Jppliist gd by
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M cr ocr ftatralldtionds ¢adte acosgableamdectagabée.comrer ci al | y avai |l abl e from Asahi
Kasei under the tradenanme AVI CEL8 PH301 nay be used. It is also can be
appreci ated by those skilled in the art that any new type of binder, 15eg.
Starlac comercially avail able from Roquette (France), may al so be used in
t hechewabl et abl et of t hepresenti nventi on. The binders present are preferably
in the PAMGMARY OFTHE INVENFJONei ght of tablet. 20Di sintegrants, which
include but are not limted to crospovi done, sodium starch glycol ate,

st angheJheloberderaraf 1ee gresarth invehtioni surpasiaglyhfouad ohahbyediéfiméreg sleadi um and
cellulo : ] cr | Jd 1 i el I ul ose,
ow subsyoPaPcie SEEbARelh 260 ! 40 it uathBATan e bR E ) 0
i n adni girestly exAressed &nd tg@d?'ﬁ?"é‘le?%@fd#@rﬁie@gfﬁadhpecﬁﬁepﬂtdbm%sé‘ﬁ?- i nvention
i's 25 crThggpresarit inenatisndiasthushial bsedomtaisdingling avail able, for exanple,
fromFMC (China). The disintegrants are preferably present in the range of
0.5 to 20% by weight of tablet. 30 Stabilizers, which include but are not

| i mMis edThe preseatiioventtinumrotidephat stec maskegdraods diredilyuncanzpressed e,

glycine, citric acid and t | ik r mxtures thereof. A.preferred

2261 1t uprosph BN IRl Rt ol BelbirsRs, LVBLRT Ul ot 1 s
commer chidsk¥d awndl alitetly f ebmpreuselie, ibligroferRZEHowdbye edtgstercomprisingle, but
are not limted to natural sweeteners such as sugars e._q. fruct ose,

gl ucosethesaresically sfigetiveaarpewdh &f iBuRRIAshavRh AYBTageRATirle s1zep 2%t ur es
thereof angh@aéd Lhf il 2 [lﬁcaqw%cgétag%émé,s_accharlne, sodium
cyclanat e and aspartane. The sweetening agents are preferably present in
the range of 0.1 to 90%.by weight of tablet. 10 F|avoring agent as used
her é9 n, éI‘é’lr%fGFSdaﬁmgSQ'H%/erﬁrOfglfhﬁ PERET PVERidhy sthFhﬁPpggﬁ%qﬁsa to a
m Xt ureav&ggéq@eﬁm@gﬁ%e&w@y@m@g,nagmmgo'y,m:_l ude but are not limted to
orange flavor, banana flavor, |lenon mnt flavor, strawberry flavor, grape

flavor and cream fl avor. referr flavordn e f t

i nventi ﬁ'h%?% ti’ggr@ﬁg]éeé Iagéo‘ﬁl'fe%i %ﬁg?rgsg%‘ﬁﬁ%w%)%%l {%tbée\clia?flt Q%I gr,re%g g{: exanpl e,
from Fi [rventieh th&ibupabienTinay frefertblynbe puesurs imaasemsurdrof 200ef0drmably in the
range of 0.1 to 5% by weight of tablet. Taste enhanci ng agents i ncl ude but
ar e not Margprefarably géQﬁ:"Q Ml oride, glycine, 20citric acid, tartaric acid
and the like and m xtures thereof. A preferred taste enhancing agent of the

present Ir mvenaste nmiaskeh andr ditectlgi ¢corhpreased ibugrofain tabletoofimtirec pedseyt
avai l abl e, for ex le, from RZBC. The taste.enhancin ts present are
prefer aHI"?"I'?P'ttﬁ%?l?r@ﬁ%@”d?alip%c%% b RIEFGHD 8P ap}j%ngpﬁ 960" mg.

In the taste masked and directly compressed ibuprofen tablet of the present

invention, the ibuprofen may also particularly be present in an amount of 300 mg.



25Col oring agents include but are not limted to titanium di oxi de pignents,
| ake colors and iron oxide pignents. didants include but are not |limted
to col | oiwel2osidosen di oxi de, tal c powder and surfact anPET/CM2er2#i7m08p he
surfactant is used alone or as an adm xture with one or 30nore glidants.
Combi nations of colloidal silicon dioxide with one or nore surfactants may
al so be used. A preferred glidant of the present invention is coll oidal
silicon dioxide which is conmercially avai | abl e, for exanple, from Deggusa
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stearate which is commercially avail able, for 10 exanple, from Mal | i nckr odt
| nc 3 USpNd lul¥iceBat s are present in from about 0.1%to about 6% by wei ght
of tablet. As the present invention relates to directly conpressed

i bupr of gRe clastaikbabdmt dirbEt\E 30mpeeadl ibviprdten aplediatik ablétheseheskilled in
the art to ag propriately treat, for 15 exanple sieve, the above nentioned
li

phar mac BIRSER m\gﬁnaeee@eabwecaafqresg wweﬁeu% N and (AR Nnarefaeably i cal |y
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R L A R G e A S S AL

Accor di preseot mNenqmrebmtha hardnessopetwern 59X @anda15 Nr essure applied by the
tabl et press during the conpression step is controlled so that the hardness
of the trﬁ@'@tatel ﬁ]é&kbﬂ'éh@%ﬂé@t@y Norr@f@sfseaa#bwrdr&w Q@.ewabr@t&)lareif bl y 55-75
N. It can appreci ated by those skil in the art that the hardness may
be adj uﬁt@enwﬂwwonh@ ﬂeﬁgeacmleercaﬁngﬁblydrerlqa@reemunfem 8P of the

patient t ‘;bq;.gchevvabl e tablet of the present
i nventi gT réé@%ntgéﬁggéﬁlbe rﬁaﬁ&a@fgu?&{ ﬁe patients with toothache, the tabl et
may be conpressed softer The Hardness i s neasured by conventional hardness

testing equi pment such as Tabl et Hardness Tester comrercially avail abl e,

for exa FYRTHE [NE NXAMPLES The foll ow ng exanples are
provi de?él n or er to better tea& and di scl ose speC|f| c enbodi nents of the

present _j nvention r in which, the che ets f the
preddnt T hﬁvt@ﬁfﬁ HWS%E& Qfléjeﬂ &ampﬁ‘ﬁea @prqf‘:e"?i El@ garlhl Sppreci ate
that thgreaxamlesticH ®ill i béh%&ﬁb?éd MQeM&HSﬁéetQﬂ%d’emﬁBémﬁéﬁé 5 certain
vari ations and changes may be made to alter these formul ati ons and

process ch variat.ion chan es are stl onsi.der.e 0 aII W t hin
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Det er m paidseANirenBOEiBgS ofs nagl e Géainahe Bantdf che frelezfeid Or b Shltj but i on of
i buprofen Sieving analysis was used to determne the particle size

di st ri bagitable salts beipactieali meta & ali@ling earthrmets) palby @rnS%JEﬁWF“& Plasiger e
manyd achfied o tﬁlé%km%faemga %%;cpgéwgs%r(&uneaé IPASRE Qits! E.epa'mwspant s
requi renents, and ro

en particles of each batch was tested.
Si evi ngsoldjumlbumotfﬁrtﬁt&or‘NCGOWIQ\/ElthQEDF%SﬂﬁTrﬁW@hh@m phaveunrefends teethirRet sch
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anpl i t uded ¢00yinbrEtiepabl} betwesns0a hem amdomilynm time 20m n. The sieve sizes
chosen were 35nesh (500pm, 40nmesh (425pnm), 45mesh (355,um, 50nesh

b1 111 e "SNP, Bral bz otfPadcten Bl e SCRRMaO Rallons RRflgs, oot

avapt abkeown obm Mmslevehllleasmuﬁed aro dat examnpie, t the averaggesigar carclbe si ze

(P22 o beeabieRhEY PBbch Bute e LBEer PR AR sh Rl ' ©
Aver ageppaetdbh}, &hsigerfiy ppaictd sike isidetermisdd b Wason Diffrattorp Paftiete |

| buprofen Batch No. 11 23 WD 2013/ 004123PCT/ CN2012/ 077089 35 nesh, Resi due
(% 0 Size Analyzer.



0.1 0.2 40 nesh, Residue (%9 3.4 2.8 3.0 45 mesh, Residue (% 28.9 37.8

38.5 50 nesh, Residue (% 39.8 36.6 38.1 60 nesh, Residue (% 20.0 14.2

11.8 70 rmwemp13Resizdue (% 5.7 4.9 100 nesh, Resi duePCHCN20R/0270892. 6
: 0 (

6.
5.0
Bottom Residue (% 0.5 0.9 8 D5 pm

Although it is preferred that all particles are within the recited ranges, it is
acceptable for small amount of undersized or oversized particles to be present.
The ibuprofen having particle size larger than 500 ym can be less than 15%wt,
and the ibuprofen having particle size smaller than 150 um can be less than
5 10%wt, based on the weight of all ibuprofen particles. The particle size
distribution of ibuprofen may be determined, for example, by sieving analysis. [t
is feasible to ask the ibuprofen manufacturers to produce crystalline particles

meeting such requirements.

It is well known to those skilled in the art that the generally used dosages of
10  Ibuprofen are 200 mg, 300 mg and 400 mg. Therefore, in the taste masked and

directly compressed ibuprofen chewable tablet of the present invention, the

ibuprofen may preferably be present in an amount of 200-400 mg, more

preferably 200-300 mg. |t is particularly preferred that the ibuprofen is used in an

amount of 200 mg or 300 mg in the taste masked and directly compressed
15 chewable tablet of the present invention.

According to the present invention, the pharmaceutically acceptable carriers may
be one or more selected from the group consisting of diluents, binders,
disintegrants, stabilizers, sweeteners, flavoring agents, taste enhancing agents,
coloring agents, glidants and lubricants. It can be appreciated by those skilled in
20 the art that other pharmaceutically acceptable carriers for using in the chewable
tablet may also be used to prepare the ibuprofen chewable tablet of the present

invention.

Diluents, which include but are not limited to sucrose, mannitol, xylitol,
Acesulfame potassium, aspartame, dextrose, fructose, saccharin, sodium
25 saccharin, sorbitol and mixtures thereof can be used. A preferred diluent of the
present invention is mannitol, eg. mannitol which is commercially available under
the tradename PEARLITOL200SD or PEARLITOL100SD from Roquette (France).
The diluents present are preferably in the range of 10 to 90% by weight of tablet.

30 Diluents of this invention can also serve other functions namely as a sweetener.



330 340 342 Exanple 2: preparation of ibuprofen chewable tablets

D spensing and sieving Each ingredient of the batch fornmulation as set
forth i n wakbs/@412as wei ghed 5 batch by batch. |buprof erCagNtepavised i n
Exanple 1, Pearlitol 200SD, Orange flavor, Anhydrous Citric acid and
Colloid Silicon dioxide of each batch were sieved through 16 nesh sieve
(Russell) one by one. Aspartane, nmagnesi um stearate and FD&C YEI | ONNO. 6
HT 38-42% were sieved through 20, 20 and 50 nesh sieves respectively. The
si eved ingredients and the other ingredient not 10 sieved were bl ended

Wi thin 24hrs. Table 2: Fornul ation of ibuprofen chewable tablets Raw

mat eri aiTael bindeefiantehewesdre (Vehtiah)is| bsed abeadd heardzivvneckg/ faatid)
Suppliers | buprofen 200 100 Hubei G anul es-bi ocause PEARLI TOL200SD 225

112. 5 REYIFION fesaReprofiding €18 aecassanedasing icdoEPBeahesivergags ahi  Kasei
Croscar ggnbaee il WondteddoR.  The binders conventionally used in direct

5 compression tablets includes but not limited to spray dried lactose, compressible
starch and those described in Lieberman et al., Pharmaceutical Dosage Forms, 2

Ed., Vol. 1, pp.209-214 (1990), which is hereby incorporated by reference.
Preferred binders include but are not limited to celluiose, alkylcelluloses such as
methyl cellulose, hydroxyalkyl celluloses such as hydroxypropyl cellulose, low

10  substituted hydroxypropyl cellulose and hydroxypropyl methyicellulose, sodium
carboxymethyl cellulose or mixtures thereof, pregelatinised maize starch or
polyvinylpyrrolidone.  Microcrystalline cellulose, for example commercially
available from Asahi Kasei under the tradename AVICEL® PH301 may be used.

It is also can be appreciated by those skilled in the art that any new type of binder,

15  eg. Starlac commercially available from Roquette (France), may also be used in

the chewable tablet of the present invention.
The binders present are preferably in the range of 0.1 to 30% by weight of tablet.

20 Disintegrants, which include but are not limited to crospovidone, sodium starch
glycolate, starches such as maize starch and dried starch, croscarmellose
sodium and cellulose products such as microcrystalline cellulose, microfine
cellulose, low substituted hydroxypropylcellulose and the like, either used singly
or in admixture can be used. A preferred disintegrant of the present invention is

25 croscarmellose sodium, which is commercially available, for example, from FMC
(China).

The disintegrants are preferably present in the range of 0.5 to 20% by weight of
tablet.

30
Stabilizers, which include but are not limited to tribasic sodium phosphate,



FMC (China) Anhydrous Citric acid 20 10 RZBC Orange flavor 4 2 Firnenich
(China) Aspartanme 4 2 Beijing vitosweet FID&C YEIIONNO 6 HT 38-42%0.5
0. 25 Shamngbani3@okscon Colloid Silicon dioxide 9 4.5 De@GUAN20CH7MRANY)

Magnesi um Stearate 2.5 1.25 Mallinckrodt I nc(US) TOTAL 540.0 270

10

15

20

25

30

anhydrous sodium carbonate, glycine, citric acid and the like or mixtures thereof.
A preferred stabilizer of the present invention is anhydrous citric acid which is

commercially available, for example, from RZBC.

Sweeteners include, but are not limited to natural sweeteners such as sugars e.g.
fructose, glucose, sucrose, sugar alcohols such as mannitol, sorbitol or mixtures
thereof and artificial sweeteners such as sodium saccharine, sodium cyclamate
and aspartame. The sweetening agents are preferably present in the range of
0.1 to 90% by weight of tablet.

Flavoring agents, as used herein, refers to an agent or a mixture of agents that
adds flavor to a mixture. Representative flavoring agents include but are not
limited to orange flavor, banana flavor, lemon mint flavor, strawberry flavor, grape
flavor and cream flavor. A preferred flavoring agent of the present invention is
orange flavor, which is commercially available, for example, from Firmenich
(China). The flavoring agents present are preferably in the range of 0.1 to 5% by
weight of tablet.

Taste enhancing agents include but are not limited to sodium chloride, glycine,
citric acid, tartaric acid and the like and mixtures thereof. A preferred taste
enhancing agent of the present invention is anhydrous citric acid, which is
commercially available, for example, from RZBC. The taste enhancing agents

present are preferably in the range of 1 to 10% by weight of tablet.

Coloring agents include but are not limited to titanium dioxide pigments, lake

colors and iron oxide pigments.

Glidants include but are not limited to colloidal silicon dioxide, talc powder and
surfactants, wherein the surfactant is used alone or as an admixture with one or
more glidants. Combinations of colloidal silicon dioxide with one or more

surfactants may also be used. A preferred glidant of the present invention is

Bl endi ng



50-70% (vol /vol ) of 10001_ Bin blender was optimzed as powder filling
volunme for effective blending. The rotating speed of Bin blender was fixed
at 8rpm WheoB/®iesed i buprofen, the sieved PEARLI TOL2006D/CN2012/077089

M crocrystal line Cellul osePH301, Croscarnell ose sodium the sieved
Anhydrous Citric acid, the sieved Orange flavor, the sieved Aspartanme and
the sieved FD&C YEI I OWNO. 6 HT 38-42% were bl ended for 15m n. Then the

si eved Magnesium Stearate and Colloid Silicon dioxide were added into the

bin a_nd oﬁc’]ﬁqegp%ﬁ{ f@@’?@%%'&}gﬂ@ S&r%mgr?&a{ wallgﬂ)lgn%l\w&am ?&hﬁ{) ed into

pl asti c® onpr 4€81% room’ and conpréssed into

t abl et sDeggtth(GéHmamy) Carher glitaintygy prEsenb benprefdrablyriadhalvange wh§.5dior ect | y
corrpres nto by using Fette P2020 tablet press. The design and
control %’gé)ﬁwekw‘ al process paraneters, 15 including rotation speed,

mai n conpressi on and pre conpression force were optimzed as set forth in
Tabl e 3, and the target hardness was set within the range of 55-75N. Table
3: Opti h@ﬁ’”(?@@ﬁﬁ)H\:@weotwtp%ﬂedﬂ@t'e'fﬂ'tqdaﬁg@aﬁﬁﬁﬁpﬁeﬁteBSﬁtﬁe*}ﬁ'@H"bﬁteéRﬂié-r| nent

Par amet P n o) S )/ (tab/h)
Pre- corr%besm ongt%br @gbk(%ﬂ?nfb%é%f ?r?gﬂ @g%ﬁﬁ%ﬁﬁ% 1 eﬁ%-eggﬁq]ar get:
45) 1. SVQgeiémIEam:geiodmrﬁ)iau@d) sEeaIa’ml est&ncTaside cogstarthe coliidal sibein was done
in the presence of ysi,ci an. on, site. p h ensory
quest i oﬁ'ﬁé’idfae(i?lﬁclaﬂa '%'B&ir 5‘% Cﬁﬂ@'"@l 9 R é:\ﬁan? X‘éﬂqt?hbﬁte t's aged
12388\/\/86” rla?%ri?étﬂ t?SuthMagigemm %téabieetvmlcﬁ*f GQaC@ﬁlmenmEl@arava!atﬂeC@@mrl SI ng
uprofen were distr te t he subj ect
reqﬁ?r egXanpligafremoMallingost ”lcn&%)t ﬂé"ttﬁ'ﬁﬁ?ﬁ adﬁd*@?f’é’ﬁ/"? E'P"'i@g%‘ﬂj(%i%’s bef ore
swal | oW 4noubdbi BQ}%ud}ﬁro?téBP@t” asked to answer the questions in the
guestionnal re. The average scores obtained for the questions show that the

tablets prepared in Exanple 2 are taste acceptable. Especially for the
guestio e score
bt ai neas e Pesar PBREldAEE © BRealy AR e Bl ot DB AIEER, S 0L2
Tabl e 4Dér:aﬁlb\?ﬁasﬁylappieesateﬂbg thdse éhlzltgden geesartdxb agpmpabtew traihﬂ, &rs |( s@ )
acce tabl e i,ch is ree su cts. For e _guest.ion on
oPXIHelersiP o ity SPoecmentiutt M%&LF@'W&F?N@H%?&@H@@# %the chewabl e
tab' et, eﬁéﬁe@Nﬁrtﬁg%hﬁﬁﬁé@e%%W a&«épWe dafiferd-Bar belaneety corapidkesd | i ke it
nor dislike it" and ke it slightly", see Table 4); for the question (4)

on how mtabdﬁllt@gﬁ)thﬁlewtthé?tﬁ)&%fﬁé r@f"r@lﬁéﬁ&%ﬂ%p@'ﬁﬁﬁe&'ze bRwespRyeNscor e

obt ai ne?n (bet ween "neither pleasant nor unpleasant and "slightly

pl easan see abI e 4), indicating that the taste of chewable tablets are
acceptable. 15 Table 4: Score standards and average score obtained for the

5o efecahihhech B Bsole EDEnloh B QAarr brsSORL OB QPO O N O
press during the compression step is controlled so that the hardness of the tablet
is within 25-100 N, preferably 40-90 N, more preferably 55-75 N. It can be
appreciated by those skilled in the art that the hardness may be adjusted within
the ranges considering the different conditions of the patients. For example, to
25 ensure that the chewable tablet of the present invention can be easily taken by
the patients with toothache, the tablet may be compressed softer. The Hardness
is measured by conventional hardness testing equipment, such as Tablet

Hardness Tester commercially available, for example, from Pharmatron.

30 EXAMPLES



Like it extrenely 7 4.65 Like it noderately 6 Like it slightly 5 Neither
like it nor dislike it 4 Dislike it slightly 3 Dislike it noderately 2
Di sli ke iwoertywweBy | : How woul d you rate the TASTECw®ICN2he/0Chsnabl e
tabl et? Score standard Average score obtained Very pleasant 7 4.7

Moder ately pl easant 6

The following examples are provided in order to better teach and disclose
specific embodiments of the present invention and the manner in which the
chewable tablets of the present invention may be prepared. Those skilled in the
art will appreciate that the examples are for illustrative purposes only, and that
5 certain variations and changes may be made to alter these formulations and
processes. Such variations and changes are still considered to fall within the

spirit and scope of the present invention.

EXAMPLE 1: Determination of average particle size and particle size
10 distribution of ibuprofen

Sieving analysis was used to determine the particle size distribution of ibuprofen.
Three batches of ibuprofen particles were manufactured by Hubei Granules-
Biocause (China) based on the applicant’s requirements, and 259 of ibuprofen
particles of each batch was tested. Sieving device Vibrotronic TypVE1
15 commercially available from Retsch German and U.S.A Standard Testing Sieves
commercially available from FISHER SCIENTIFIC COMPANY were used to
sieve the ibuprofen particles with the amplitude of vibration 1.5mm and the
vibration time 20min. The sieve sizes chosen were 35mesh (500u4m), 40mesh
(425um), 45mesh (355um), 50mesh (300um), 60mesh (250um), 70mesh (212um)
20 and 100mesh (150um).

Laser Diffraction Particle Size Analyzer (Mastersizer 2000) commercially
available from Marlven was used to determine the average particle size (D50) of

ibuprofen particles.

The average particle size and particle size distribution of Ibuprofen were set forth

25 in Table 1.

Table 1: Average particle size and particle size distribution of lbuprofen.

[ Ibuprofen Batch No. [ 1 | 2 |3 |




Slightly pleasant 5 Neither pleasant nor unpleasant 4 Slightly unpleasant
3 Moderately unpleasant 2 Very unpl easant 1 WO

2013/ 0046REB/WOMN2612/ 077089 QL1: How Bl TTER was t he chewrabl@G20ei7218? Scor e
standard Average score obtained Extrenely bitter 5 1.95 Very bitter 4
Moderately bitter 3 Slightly bitter

35 mesh, Residue (%) 0 0.1 0.2
40 mesh, Residue (%) 3.4 2.8 3.0
45 mesh, Residue (%) 28.9 37.8 38.5
50 mesh, Residue (%) 39.8 36.6 38.1
60 mesh, Residue (%) 20.0 14.2 11.8
70 mesh, Residue (%) 57 5.0 4.9
100 mesh, Residue (%) 1.6 2.4 26
Bottom, Residue (%) 0.5 0.9 0.8
D50 (um) 330 340 342

Example 2: preparation of ibuprofen chewable tablets

Dispensing and sieving

Each ingredient of the batch formulation as set forth in Table 2 was weighed
5 batch by batch. |buprofen as described in Example 1, Pearlitol 2008D, Orange
flavor, Anhydrous Citric acid and Colloid Silicon dioxide of each batch were
sieved through 16 mesh sieve (Russell) one by one. Aspartame, magnesium
stearate and FD&C YEIOW NO. 6 HT 38-42% were sieved through 20, 20 and 50
mesh sieves respectively. The sieved ingredients and the other ingredient not

10 sieved were blended within 24hrs.

Table 2: Formulation of ibuprofen chewable tablets

Ibuprefen  Ibuprofen

Raw materials chewable chewable Suppliers

{mg/tab) (kg/batch)
Ibuprofen 200 100 Hubei Granules-biocause
PEARLITOL200SD 225 112.5 Roquette {France)
Microcrystalline CellulosePH301 50 25 Asahi Kasei
Croscarmellose sodium 25 12.5 FMC (China)
Anhydrous Citric acid 20 10 RZBC
Orange flavor 4 2 Firmenich {China)
Aspartame 4 2 Beijing vitosweet
FD&C YEROW NO. 6 HT 38-42% 0.5 0.25 Shanghai Colorcon
Colloid Silicon dioxide 9 4.5 Deggusa {Germany)
Magnesium Stearate 25 1.25 Mallinckrodt Inc{US)
TOTAL 540.0 270

10



2 Not bitter at all 1 Exanpl e 4: preparation of chewabl e tablets by
using i buprofen of different average particle size ranges The purpose of

t hi s ExampbDeoixosredeval uate the inpact of 3 average par PCEIEN28122087M9r anges,
whi ch are 250-300pm 300-350 pm and 350-400 pm on the properties of

| buprof en chewabl e tablets, as well as to confirmthat the full range, ie.
250- 400 pm of Ibuprofen particle size is reasonable for the present

i nvention. Three batches of Ibuprofen within 3 average particle size ranges
wer e manufactured by Hubei G anul es-Bi ocause (China) based on the
applicant's 10requirenents, and the particle size distribution and average
particle size of these batches of ibuprofen were determ ned as described in
Exanpl eBlendingh, 5: Average particle size and particle size distribution of
t hree batches of Ibuprofen Ibuprofen Batch No. 1 2 3 Limt 35 nesh, Residue

(99 0. 16050%6 (IA8I) otA000E B blRAgEr W48 optifizcd. FOpSwdét fillPROvdIamk 885

effective blending. The rotating speed of Bin blender was fixed at 8rpm. The

5 sieved ibuprofen, the sieved PEARLITOL200SD, Microcrystalline
CellulosePH301, Croscarmellose sodium, the sieved Anhydrous Citric acid, the

sieved Orange flavor, the sieved Aspartame and the sieved FD&C YEIIOW NO. 6

HT 38-42% were blended for 15min. Then the sieved Magnesium Stearate and

Colloid Silicon dioxide were added into the bin and blended for another 6min.

10 The final blend was discharged into plastic drum, transferred to the compression

room, and compressed into tablets within 72hrs.

Compressing

The blend obtained above was directly compressed into tablets by using Fette
P2020 tablet press. The design and control space of critical process parameters,

15 including rotation speed, main compression and pre-compression force were
optimized as set forth in Table 3, and the target hardness was set within the
range of 55-756N.

Table 3: optimal compression parameter range obtained by design of experiment

Parameter Main compression | Press Speed Pre-compression
Product nam force(KN) (rpm)/(tab/h) force (KN)
izzgt"fe” chewable | 14 15 40-50/(target: 45) | 1.5-3 5/(target:2.5)

20 Example 3: Taste test

The taste test was done in the presence of a qualified physician on site. A copy
of the sensory questionnaire including 11 questions was distributed to 20
subjects aged between 18 and 65. The chewable tablets prepared in Example 2
comprising 200mg of Ibuprofen were distributed to the subjects. Each subject

11



314 369 ---- The above described batches of ibuprofen particles were then
used to prepare 15three batches of ibuprofen chewable tablets respectively
as descriweaoiynoEeanpl e 2. Tabl ets were sanpl ed at the pegiaNreg7708pddl e
and end of conpression process, and then subjected to content uniformty
test, dissolution test and tablet assay. The test results were set forth
in Table 6. The content uniformty, dissolution and tablet assay of the
sanpl es showed no significant difference frombatch to batch, indicating

Lo s T e P AR S U B0 85 BBEY BAAIE, o1 7 o
Schewabkeallabl &t Sbbjebie prersetiieri nayskedi do. ahsbee the Testiiong rinsthd s of
O R SRStk hEYRE CiAes 1 S AR B3l b S 3 20
232 fggg'fébnét@tmeéélreaah Hiahipl® 3t sid taste! Sdceptathat Hipdabletor@ratettdémi ftm ty
5 ((811) on how bitter the chewable tablet was, the average score obtained was

1.95 (between “not bitter at all” and “slightly bitter’, see Table 4). This indicates

that the bitterness of chewable tablets is acceptable, which is agreed by all 20

subjects. For the question (Q3) on which of the following best describes your

overall opinion of the chewable tablet, the average score obtained was 4.65
10 (between “neither like it nor dislike it’ and “like it slightly”, see Table 4); for the

question {(Q4) on how you would rate the taste of chewable tablet, the average

score obtained was 4.7 (between “neither pleasant nor unpleasant and “slightly

pleasant”, see Table 4), indicating that the taste of chewable tablets are

acceptable.

15  Table 4. Score standards and average score obtained for the key questions

Q3:  Which of the following best describes your OVERALL OPINION of the

chewable tablet?
Score standard Average score obtained

Like it extremely 7

Like it moderately 6

Like it slightly 5

Neither like it nor dislike it 4 4.65

Dislike it slightly 3

Dislike it moderately 2

Dislike it extremely 1

Q4:  How would you rate the TASTE of the Chewable tablet?

Score standard Average score obtained
Very pleasant 7
Moderately pleasant 6
Slightly pleasant 5
Neither pleasant nor unpleasant | 4 4.7
Slightly unpleasant 3
Moderately unpleasant 2
Very unpleasant 1

12



Range (as o-iis.n9i) 300.2 9"
7,101 1 99.9 99 1 101.7 100.2 98.0. 103i
101, 4 49.\0Q613100431. 1 805s-

73103 9 5854

107.7 100.8 99.8 105 9 9913 07.0102 5 99.3 96
101.7 98.6-108.4 1.00.2 96.1-102.8
35,0 3,2281 5.7253 3,5048 BCTAOQ0M/043B9 2. 7404

Q11: How BITTER was the chewable tablet?

Score standard Average score obtained
Extremely bitter 5
Very bitter 4
Moderately bitter 3
Slightly bitter 2
Not bitter at all 1

Example 4: preparation of chewable tablets by using ibuprofen of different

average particle size ranges

The purpose of this Example is to evaluate the impact of 3 average particle size
5 ranges, which are 250-300um, 300-350 ym and 350-400 um on the properties of
ibuprofen chewable tablets, as well as to confirm that the full range, ie. 250-400

um, of Ibuprofen particle size is reasonable for the present invention.

Three batches of Ilbuprofen within 3 average particle size ranges were
manufactured by Hubei Granules-Biocause (China) based on the applicant’s
10 requirements, and the particle size distribution and average particle size of these

batches of ibuprofen were determined as described in Example 1.

Tab. 5: Average particle size and particle size distribution of three batches of Ibuprofen

Ibuprofen Batch No. 1 2 3 Limit
35 mesh, Residue (%) 0.16 0.16 0.18 <15%
100 mesh, Pass (%) 1.00 0.86 0.78 <10%
D50 (um) 285 314 369 -

The above described batches of ibuprofen particles were then used to prepare

15 three batches of ibuprofen chewable tablets respectively as described in

Example 2. Tablets were sampled at the beginning, middle and end of

compression process, and then subjected to content uniformity test, dissolution

test and tablet assay.

13




5..3268 0i ssol ut ?on gbuprofen % (575% 101 130 330 100 101 100 101 300 100
Tabl et 445Y | buprofen % (93.0-107,0% 100.9 995 99.8 99.4 09.8 98.5 995
99. 8 100.WO02BiIMmhe3t est resok Pass)/Fail Pass,/Fa4 PasspPCEaiN20Quer@bl t est
results

The test results were set forth in Table 6. The content uniformity, dissolution and
tablet assay of the samples showed no significant difference from batch to batch,
indicating that the full range, ie. 250-400 pm, of Ibuprofen average particle size
can be used to prepare the taste masked and directly compressed ibuprofen

5 chewable tablet of the present invention.

Table 6: Testing results of chewable tablets prepared by ibuprofen of different
average particle size range

Beginning Middle End
Sampling phiase
Frorct | 2bawch | 3¥batch | 17baweh | 27bereh | 3bach | tfbech | 2¥bseen | 37 baren
fverage (6l | 3op9 1008 9.5 933 s 300.2 1017 1002 101.4
Range
Tablet 96.9-202.2 | 9681059 | 97601025 | 96.7-3100.1 | 99.1-301.7 | 880-303.1 | 98561084 | 96.7-102.8 | 99.2-106.1
{85.0-115.0%}
Cantent
Unifo
ity 1 avraose-
32281 5.7253 35048 3.1800 1.4319 27604 7.5140% 3.58%4 5.3268
150
thuprofen %
Dissolution 101 106 100 100 hics 100 101 100 190
{275%}
; thuprofen %
Tablet 1008 995 oy 994 9.8 8.5 996 998 1000
Assay | (93.0.307.0%)
Single test result Pass Fall Passé Fait Paysé Fall
Ovarall test resuits Passv fail

SUBSTITUTE SHEET (RULE 26)



Past s/ Fai | 14 SUBSTI TUTE SHEET (RULE 26) What is clained is: 1. A taste
masked and directly conpressed ibuprofen chewabl e tablet, conprising

t her apeutwoabipoef2Bect i ve anmount of i buprofen havi ng avecagaperuiashbe size
bet ween 250 pm and 400 pm and a pharmaceutically acceptable carrier. 5 2.
The taste nmasked and directly conpressed i buprofen chewabl e tabl et
according to Claim1l, wherein said ibuprofen have the average particle size
bet ween 300 pm and 400 pm 3. The taste nasked and directly conpressed

i bupr of hl et according to Claims 1 or 2, wherein said
i bupr of ﬁh&;gﬁgﬁe&aﬁsﬁunt of 200-400 ng. 10 4. The taste nmasked and

di rectlﬁ cg ressed i b profen,cht?vvable t abl et . acc?rdi n@:; to Claim3, wherein
sai d i buprof e s "i‘Ef?_kﬁ ARdurires VZWD@’@GSWS.'WETO FheC euakle _ &d and _
directl %oﬁfbﬁ@?n@&ﬁ@fbdehﬁ@él@f%c‘ﬁb@‘é\ggioﬁrrtrgb@%&iro@ﬁgﬁv_i}irg‘gvéraggp%mlél1 wher ei n

said ibuprofen”is In an anfount of _ e taste nasked and
di r ect | pizedrgtwesn 80 ibupnd AEA tehaansin phammacsuticaycaaseatable earier.ai m 4,
wherein said i buprofen is in an anount of 300 ng. 7. The taste masked and

diregt|p CPH®r@SREMmadiadr &nan afrBemRidnirabéal iBasefeH Nthelvbld ahple. wherein
sai d pharmaceutically acceptable carrier is one or nore selected fromthe
group céaeerdinionty &laim uevhereinbBaideibyprader ihavegihanaerage Narticle esize

smeeteng[aliwepm gq%h%@mb% tast e enhanci ng agents, coloring agents,

20gl i dan and ricants. The taste nasked and directly conpressed

i buprofen chewabl e tahlet according to any one of the proceedi ng cl ai s,
whi ch hads the Batedieaskede @Rge dirgeti comepredeedy ibuprofen gcheyable dablst nasked

d di ; ' : t: i | ai m 8,
and di r%E&érﬁg@ﬁ%QW@ ok Buphef s&nﬁqgﬂl\’%ﬂggén I\Ilglﬂ‘ll gh a?:%}tﬁ\%?ﬁé’(b-ﬂ%%?g.c aim

whi ch has t ness between 40 N a 10. e taste masked and

di tl d i f h bl e tabl di to Claims8 9,
FESVS i SRR PR C RN A

according to Claim 3, wherein said ibuprofen is in an amount of 200-300 mg.

5. The taste masked and directly compressed ibuprofen chewable tablet

according to Claim 4, wherein said ibuprofen is in an amount of 200 mg.

6. The taste masked and directly compressed ibuprofen chewable tablet

15  according to Claim 4, wherein said ibuprofen is in an amount of 300 mg.

7. The taste masked and directly compressed ibuprofen chewable tablet
according to Claim 1, wherein said pharmaceutically acceptable carrier is one or
more selected from the group consisting of diluents, binders, disintegrants,
stabilizers, sweeteners, flavoring agents, taste enhancing agents, coloring agents,

20 glidants and [ubricants.

8. The taste masked and directly compressed ibuprofen chewable tablet
according to any one of the proceeding claims, which has the hardness between
25N and 100 N.

9. The taste masked and directly compressed ibuprofen chewable tablet
25 according to claim 8, which has the hardness between 40 N and 90 N.

10. The taste masked and directly compressed ibuprofen chewable tablet
according to Claim 8 or 9, which has the hardness between 55 N and 75 N.

15



