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rel at es twofexefsersadi ne granules, to a conposition cont cmiBgii/@oend to a
f exof enadi ne hot nelt coating process. The invention also relates to a
formul ation conprising a fexof enadi ne coftposition. PRIOR ART AND TECHNI CAL
PROBLEM Fexof enadi ne i s characteri zed by organol eptic or physicochem cal
properties, in 10 particular its strong bitterness that it is desirable to
mask. The process of hot-nelt coating of fexofenadine thus allows efficient

maski ng of |tsﬂm_§%¥g down its
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t hat have an unacceptabl e taste, manTHEREFORuUSIi ng conventi onal

t echnol ogi es, have been perforned: granulation, coating 15 in a fluidized
air bed, etc. ﬁmww wer e conposed of polymers: mainly

cel l ul ose deri — EC) and nethacrylic acid derivatives
(Eudragit range) and polyvinyl acetate derivatives. These tests often cane
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coat ed grafwhebtncmmrapmﬂmq;afee@tefnedamcnmpnsntjmmcrystal s and b| nders. These
granul es are obtained by sinple granulation of the active principle with
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consists in 5 nelt fatty _matrix and in incorporatin éhe active
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in the fatymuRasRivaResera, HchﬁtEc» amuﬂéthaaym aré.waenm.v@ss(mmagﬁrahgé)ty
acids, of fatty al cohols or of  wax nolten m xture i
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droplets are fi naI ly cooled with a streamof cold air in the spraying
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nevert hel egmumr@@b&mwﬁpglm granblaion of thehactive plindigiatwitht lﬁbdérstzwohfast he
product obtained.. Simni this process remains inconpatible with active
pri nci pl esMethac¥iiFac 'H)Aeﬁ' %’feé heat - sensi ti ve. Furthernore, in the
context of this spray-cooling process, the concentration of active
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active pri geinplatiogan be obtained, i.e. conpositions conprising an anount of
active principle not exceeding 30% by weight in the final conposition.

Moreover, more innovative technologies have also been used in the context of taste

masking, such as microencapsulation via a process in supercritical CO, phase or via a
simple or complex coacervation method. The same masking polymers, mentioned above,

30 are thus found, along with less conventional excipients such as chitosan, alginates and
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Moreover, the use of a hot-nelt coating process was described in WO
02107706. 25 The said docunent describes the use of this technol ogy for
coat i ng hwetosensisi ve active principles in the form of pewhBzhipasbec! es
that are not granul ated beforehand. The targeted coating anmounts are | ow
and do not aIIOM/satlsfactory maski ng of 2the taste of very unpl easant
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suf fi ci entimplehéreationvandfeadibitilg. of the taste and odour of an active
principle characterized by strong bitterness and a st rong odour, especially
maski ng t hat ufficient to stlon o]
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this manuf%s?; %roﬁﬁy%@gbgﬁg%%ﬁﬁ%%%& ses¥’f ornmulation with the aid of
fatty matrices, is that of masking of the taste of fexofenadine, while at
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agents, surfact ants or mxtures thereof, and these ad juvants. reﬁbesentl ng

| ess than CORPHRING ANSAMedbCS! aHYE 1ANNHPID GG @X%ﬁ}%"ﬂg/% Wt wejght K the final
conposi t i ogorapskitinef erably from 1% to 3% by wei ght rel atl ve to the weight
of the conposition; the bi nder pr ef er abl y a hydrophilic agent chosen from

hydrophilic po s and hot ent resents fraq e
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wei ght of PPRIERSIhELIVEIPIACIPIE1he | ubri cant, if necessary, as flow agent
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active principle characterized by strong bitterness and a strong odour, especially masking
that is sufficient to permit ingestion of the medicament by a child.



Preferably, the binder is a hydrophilic polyner, preferably chosen fromthe
group of cellul ose derivatives (hydroxypropyl cellul ose or ethylcellul ose),
povi done wpabyyvismgpyrrol i done or PVP), sucrose, guns, ®CanBlespo2ge atin,
macrogol s (pol yethyl ene glycols) and a m xture thereof. 20According to

anot her node, the binder is a hot-nelt adent chosen from Macrogol s (PEG,

sucroesters or_pol mers, and r ents approxi % 20%

and preferabl yT ?dﬁ?qs}aqt hi%(f‘%e@éri' H '}oé{FQ W‘G‘é’vg@ ?rﬁée%f‘ng%rntso *ngag'?q
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particul ar vi done, i referab e bi.n 25According to one

particul ar tga%q)gqaﬁglﬁf,?haﬁﬁéas F'P%é'ﬁ?fﬁaée ‘ﬁi@@ﬂe@%m pol yol s, cellul oses,

sugars, | actoses, starches, kaolin, calcium phosphates, cal cium or

magnesi um car bsummYmF‘ﬂeEilN‘aENvat hereof . According to one particul ar

enbodi nent, the diluent is chosen fromstarches, for instance corn starch.
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accordi ng ﬁ‘ ﬁ%&@%c%\%iﬁ] ?éﬁgg?lﬁe Said fatty matrix is formed fromCl4 to C22

and preferably Cl6 to C18 |ong carbon-chain saturated fatty acids, pure or

as mxtures, ahbg rotdére meddapmm@uf@tqrmgahetbnd,l whicheqostrrises, fermuation
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is formed fromstearic aci tic acl nyristic acl ure or as

m xt ur 49, sarde dime ebtaiing eslptw&!u mapid amtgltr@lrel@am of tfhmfémd'n%éf@bmiaﬁ@mt @ one

parti cul ar t o t S tearic acid.

Pref erably, 'ﬁgﬁ]srgle%t;§°f%%ﬁﬁli&'g%hpr“{'@ées anFnr us\slant chosen fromthe

group of surfactants (phospholipid, polysorbate, Iauryl sul fate),

hydrophi | i ¢ exEurhesmoee, sbe imaximym caneeRiEation (1 |agkive; prie@ple hetsmay |becusssiein

silica, digy Cﬂrw@sehesn&ai.mte&améowcﬁm bR foiaindB ThQ0 YeS highie Mbsed, hpé. ar e
soluble at acidic pH (nethacrylic derivatives) pure or as mxtures,
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pr ef er abl ydtﬁé%&eﬁ?n 5% by wei ght, preferably from1%to 3% or even from

1% to 2% E)y wel relative to the weight of the comnposition.

Preferably, in the conposition according to the invention, the binder is
povi done and tAEcdingdAta fiest aseeen the investion eelalss 4p@ ferofpnagineusatpPesHion
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di luent i ss&aQpauId EfeTbMed Sm adBfy inBtrikaitvticH @dmpditbnst arch, the fatty
matrix is stearic acid and the adjuvant is soya lecithinis partl cularly

preferred. Preferably, the anoy exof enadi res nor e
Phan 1006 by vei ght' ol 1SRRI SRP DG U6a5) "0 STRISIABY dork B DU P gt
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f exof enadi ne conpai% redtivedo BRSWEIgINast tiRdediepaditions may be prepared 5
according to the process descri bed bel ow. According to one particul ar

subj ect, the inventignr S to a sachet Si o
sachet conprising ‘a @’&FB& fB(r{eresaptgrm?rg 1@@%%?'6@\/\3'&? ?@B@gmpégg?red
to as powders to hinchiele) v8EY, (imdiokive) mmighurﬁlhagmp?|MQ§efatbjﬁimetnx
conprisjng a conpositi s.to S 0 . the sai achet
compr 1 g the. 10 SRURBAE MBS RIPTATD PraE Rl Firen 5o BRRRRRE St ence
of an exci pi ent, ousfactanisnompmixturesiltivgred; @ind thésee atjavants semreséntingddss trains,
sequestrants, buffers, preserving agents, lubricants, wetting agents,

ef fervescent agents, dyes, sweeteners, salivating agents, flavourings, and
a mxture thereof. According to another subject, the invention relates to
tablets, to be chewed, 15 swallowed or sucked, or orodispersible tablets
wi th masked taste conprising the fexof enadi ne conposition as defined above
in the presence of an excipient, in particular chosen fromdiluents,
blnders Iubrlcants sallvatlng agents, anaesthetlcs mettlng agents
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conposition as defined above for the preparation of sachets for a drinkable
suspensi on, sachets conprising a conposition of granules to be swall owed,
and i n pawbizeuw/a1733i ngl e- dose sachets conprising a conpesrTiaBzni/of2ogr anul es
to be swall owed, tablets to be chewed, tablets to be swallowed, tablets to
be sucked, orodispersible tablets with nsked 25 taste. The tablets or

sachets according he i.nve on co i se the .conpositi a rd|n

the invention and 1&?{?5 é‘ﬂ'l fq?éllé? f"’?mPﬁgﬁ%ﬁPé({?r?f@?@B’eﬁ ﬁ}]ét %f

defi ned above, andelan/eetmh@mightoﬂthepambbsitidrar as defined above. Accor di ng
to one particular enbodinment, the final fornulation, for exanple in the 30

formof tablets or schts ai_n,. a s of fexfena e

from20 to 200 ny (f Fanggef%raglty hY%pﬁfllc 1§%e%f osme%e@] gff‘}%p(?d'ﬂl o of
coated granules r @bwmereanmméubgma&aa@&msmmo QOR1001B% by weight relativeht
amount @f excipient . .in th formul ati ar t hi ge,
for exahple from (5 éh% gel §°¥ rhe °°’E\B%%‘.'°cﬁﬁ E‘Qf?'%‘% n%‘? %?‘Wsr JSP'Q‘@E nts Iggs tr2i

i nvention rel at es 18% hywe(goem af haot-nperiteqigent, oy eser, eprefeeatdy] itmebioderepresents as

of the granule contPang) TR PRGRERF aTudRabig pBhTHED seuueEinle HeRFERTETT

(for exanple d eémpbsm&mI) or a mxture thereof (for instance an
aqueous-al coholic solution) conprising a binder or by spraying a nolten
e o0, e, X OhENALARCH HeBORa] BTG Ehidsh dbbfiedt drtiid B30T o7
t he sail@ fatty nuatpréferaliy fram Otief&SP/eawdraferathIerqmeﬁ% mga?/ebswelgi'tt r@latlve to
Eggf)le;lgt%g Lg%‘ogﬁowg.ﬁﬂp%ﬁﬂe89@,84?@3{16 :Atéio?g: ﬁlbn?opglngt ior eferred m)d53)the
process allows the preparation of a conposition in which the fexofenadi ne
represents at | east thedukrisdnhiftnesessary, lasrflos0sgent degresants alsioptent ehirarpd too
50% and the fatt represents 15 nore than
10% by wei ght andylpér% %‘?Qﬁ%%%’g@% ?Q%SQ“BM?‘?%s%pby wei ght of the
conposi tion. According to one preferred enbodi nent, the process allows
Eﬂe pzf Spa[) ati oﬁhm%mgw;ig%g Emfggzﬁgfqmyef@x@ﬁewzﬂhhéf ﬁ't‘ﬁ)f?@éﬁﬂag:)ﬂ;efs
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40% re at?vﬁé\&%% tﬁgm\/\el gﬁ% :%(a ig A corrp%5|t|%n and the fatty matrix

represents nore than 10% by weig pr eferably from 50% and up to 85%gy
wei ght of the Resfgrabiyt ‘ihSrP'nd&d‘Jﬁa?\f‘&?jSBrl‘JﬁcF 9°|V'F'8fnp5%f%atbb’ dosen frap thsigreup

wei ght of Eé]l%lo%@”poéérﬁlb% (hydB&%rsEﬂéélwlosbhe & zeetﬂplc&ms%?at ego\mdoih@ul es
obtained after step E3) is |lesS than referably less than 350

pr ef er abl y(RohiyiRyrrelidane sy RVP) 3sHEresg. oumsy E@Eﬁhﬁﬁl Se'ati’h@m'%fp@wﬁ'y?"t?fm

the final B|99g§5qndcg)h%ﬁ}gqhég&er step E3) is distributed according to the
foll ow ng Fange: Iess than 15% by wei ght of the coated granul es are

greater_than 500 nor e .t han 80% h& pr ef er abIP/ e than
3006 by 20ei ght - HFCTHRS 10 ANERSGEHE B8 BITKeT Ke okeysgRcasan Form HAgroos
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| ess than 5% by wei ght of the co nul es are | ess
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bi nder, a ByAUREY histep@l)ymer preferably chosen fromthe group of cellul ose
derlvatlves 5 (hydroxypropyl cel l ul ose or ethylcellul ose), pOV|done

(pol yvi nyl pyrr VP starc t| n, .macrogol s
(bol et hyl ehe SHyEPEE palmieh and i eiciiarbaiFions IS BB SHy Fond 4 8o 4550 anc
preferably 20%to 40% by wei ght of the said solution. Preferably, the

bi nder 28sed i nAstéaging! tof one t perticuiar embbdiarent, sthe kildentes t cleogent frarh opayols,

celluloses, sugars, lactoses, starches, kaolin, calcium phosphates, calcium or magnesium
carbonates, or derivatives thereof. According to one particular embodiment, the diluent is
chosen from starches, for instance corn starch. This diluent represents approximately
from 0 to 39% and preferably from 5% to 15% by weight of the composition. The said
30 diluent may optionally act as permeabilizer, thus facilitating the dissolution of

fexofenadine.



10 from Macrogols (PEG, sucroesters or pol oxaners, and represents
approximately fromO0.2%to 20% and preferably from 1% to 15% by wei ght

rel ati ve wo 2bheisarssunt of active principle to be granul acedsinisizem El ). A
hydrophilic polyner and in particular povidone is preferably used as

bi nder. Accordi ng to one part| cul ar enmbof@i nent, the aqueous or or ganl C

sol ution used 15 step ayed ont o, t he fex fen |ne ith a
diluent (fill er5ef % i hﬁe‘?ﬁ'%p%g@a 3crogingnta Q? 'BYIer{ 8N gré%[f aFH%ISge
to be gr aniwhaé@dro&f c1prtefG2nbhy pedforsdly C1® 1m0 CH8ylohg ,caftﬁinlduiaﬂssaurasetgm

car bonat bsS0i. 218 GRS DRLRenaely o RBRAPAIS [2tG AEop P EP AL ST

t he di | uenis cheserhfesraimyéifophilic pelyeleess, for instance corn starch. This dil uent
represents appr oxi rrately 20 fromO to 39%and preferably from3%to 15% by

ight of th h di I
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matrix is formed fromstearic acid, palmtic acid, nyristic acid, pure or
as m xtures, aRcferablyhthecsaid wwandﬁriwg:oﬁmrisw ah(adjuylast timses dfom /atme:grqdbr@‘ to

one partic [ d
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group 40 3Sucsesef outlynis, sceliplose plastasei djlicpoldicamiurat phospbatey Icagohatese starch,
hydrophi | i LRI S 0, I I e

ol can o aFroBbl S HGT e sOERORCaciE AP (et RENIL RFGaveSfBR br 25
sol ubl e at mixturds,cprefiergbie phesphplipids. dReefiexadly, Yrees adjpvand ia ga/serdmd in particular
2011/ 15173 P 1 1t W :

Pr ef er abl yj§ ﬁﬁéﬂrﬁﬁpévgﬁ?@g%e n{g"g' gffég?s%lﬁﬁwg?sb%ﬁecg@ﬂffyﬂg%bﬂtﬁﬁchohne)
phosphol i ppreferally eoys le€ithienti al |y, this phospholipid is a lecithin
(phosphatidyl choline), preferably soya lecithin. Preferably, the weight

per centage of Q%In i

| ess thgn 10% %{/égev'\'g néd#efer%b%%uﬁgggﬁlaﬁtayr%‘ f%ﬁéﬁ%ﬁ%@ abl%r/1§
rangi ng frprefersbly Isess%arbﬁ%ebyemelglntomeie}'@blm from 1%yto\ﬁc% gitever fram 174 te 3%, ihy

wei ght of \;vgﬁhp,%fgﬁgélt ih€Weight of t OQI%M the wei ght percentage of the
bi nder constrtuting the CO&%I ng e granul e obtained in step El
represents from1l1l%to 7% (or from 1%to 5%, nore 10 particularly from 4%
to 7% by wei ghteferably: invtaet eomnasitina apserdiig t%@eclaV@J'B@Ft thenbipder ig povidone
hydr ophi | | gndiheiBbnt i€\6seAiriath 418rcABE ARl detitutdr cofiP@dipent . the wel ght
percentage of the |nder constituting the coating for the granul e obtained

in step El represents fromO0.2%to 18% for a hot-nelt agent. Preferably,
the préfess i sPrefgraBiel thy camepsifion-acqording tothesipyetions thpﬁgtt)ba'@grg@spgeanc

granul es obé.alaﬂeqlhé adjaoaﬁ iS=Soy IIeBatrﬁIm Ebrﬂabémﬁus&o&an@td manﬁ@ent.iah lid @hieh
Vi SCOSIty nodi f |ers di si ntegrants sweet eners, sal |vat|n ag ents,

f1 avour i ngthe hindes s er&gm@'uemwﬁgerh@@m%arcm 8ho ins BRiEUlaEAD Starch,

| ubri cant sgheltsityf RBfixGE ste8fid/86H bAd tfe adj@ant RSB AR partiedlad)prefetted.
formulation in the formof a conposition of granules to be swall owed for

sachets, granu for dri nkabl ensi on, granul es for ets or

oranul 05 for PGB, BeATBOUD &f Jpioler BB PRISSE SURSIEHNBT 16K BE WSBEINIENTS
OF THE2BNVEINGeOUh B 90% Dy weight Pélamay toige Bight 6Pthé eamgbsiorc omposi ti on

1)Granul ation step In a first step of the process, an aqueous or organlc

tt | ut d f | h |
Cype, Vs spr ayBFRAR. PReneiL PLeRRHRd s FEFERRETS B 5en v phweioht BPRE ™

f exof enadi eemnhpoditibhrdndrthe Fattyenatfix bd;mpr)se@ran@djm/aat,f exof enadi ne/ | ubri cant

m xture or a fexofenadine/diluent/lubricant m xture, prefer abI y onto a

f exof enadi ne/ d xt u Pref er abl t he r. o ni c
ol ut o cont aF RSAPUm AR of fergtensting, Baf s et 28 pabse MantAB By 4o,
by wei ght we@haofwa@bagpw@dryan‘r&%tﬁéttyhhatdmcompnséwataédsywé atliyerphi | i c

pol ynmer type, in the said solution. WD 2011/151733PCT/1B2011/002000 10

The paraneters used for this granulation step are adapted to the properties
of fexofenadi ne and the equi prent used. This step nakes it possible
to obtain finely granul ated fexof enadi ne by honbgeni zati on and recentring
of the particle size distribution of fexofenadine, for the 5 purpose of

i nproving the quality of the second coating step.



According to one variant, calibration of the fexofenadine in the form of
granul es obtained in the above step may al so be perfornmed to select the
granul es wotbiiastisanet er of | ess than 500 pm 2) Coati ngpetrap20ai/e02béve
hot-nmelt process 10In a second step, the fexofenadine in granulated formis
preferably fluidized in a fluidized-air Bed. The fatty ITB.tI’I X as

descri bed abov th stirrin in a | £i ves

Fonper atur o_abbiTeaBY: edpienmine sarapdiion st hibentis isptiioeare o
the fatty thehsdbesseas deseibeditiow) t he regi on of about 50 to 15 80C
preferentially from 55 to 65C or preferably about 60C. This nelting range

was preferentially. sen e. hand fo uestion o si cal.,.
Stabli ity of tRECLTARIR AretaR uhiret ABF invpatoneSaudh i Bt ee il YoTneiona
to finall ycdngpmrurrit)wme‘ beeabduped&mfwoeltubalhasgd@soﬁb?c_ﬂ eboﬂemgﬁsn?aymggw@hm to
one preferre ydrophi l i c excipient or

sur fact ant 7°°o?§ B%goct:hfelﬁ’é%deéﬁg% '|b§g§8tﬁ’&'é to the nelted fatty matrix,
optionally with a preserving agent. This adjuvant pronotes the generation
of a rapid rel Aecedipg td bhe paiculahsubjenttbs iirivieation relates to a Saehetfdrtaedrinkiableur e

ot - ol t_CEAPEgOR Bt SEef BrBact eSS ' etk REhllBuby "lse®

process ar efatedrde | #= poleeswio THee svaldwetl), @ndc és partizylabea Endledossl sachet

i htpel Brheiii SRBHENEN of grangldid B SwEloli 1he aigMhchiCedifigiditlfhe.

ci r cui tl0anfiéxoieaadide compbhitiontakaetefihach@bove irhtheopresenmger efsaredxcaplentt etosen i a

an air heager. / 7 0] h 0 i ng
par amet or sPap e oM, Ahes, Vistesly, hERES. Satrs hrert ol oo BGkAL

bat ch si zelubgeants,awetting dgeintspvestervesterntf agdnds, ndyese rsweatengrss udadivatinge agéntem 70
to 95C, de es and characteristics of the fatty

subst ance; H&ﬂw%pgndtanﬁ'x@g%%éésdged air: from80 to 120C, conpressed air

pressure: fromO0.5 to 1.5 bar; - T of the feed circuits: between 80 and
100C, liquid Ateondingtte: afiothen Subject3dhe)/invemtion relatesaito tablets, tatke chéawed. s

usual | ysad ceprdi tQ.t Sl f r t

W th o Gor RUHDWSASPoREy! O |opbigct ' (el SO MRy (Il oo U
gener al | y fexef¢nadiop cnoipngitiomas Wefiiéd abavg in ke presernce: dfcaregxdigiemntnin; parthularnl et
air: from Ok i Vi
used. oestreﬂtf%grggm%?‘ epgmgﬁ% hg){léér}ﬁ?:g%ﬂ?%@b a?%P exobena tﬁ%a vg%tﬁrp%EQ%}ﬁg,n
conpri si ngpmsgwmuag@n@s dtsmtegfentSmffmesn:eotmg‘eeimfdm@weetegea flavauginge ceided
in the pr egﬂﬂﬁp eotjqeltggpder and a coating |ayer for the said granule centre,
formed fro Sstance, is obtained. Description of the fexofenadine
conposition Fexofenadl ne The invention relates to any type of
f exof e@Qdi ne i Aceaiding ¢ @nethes subjectpthet inventionTglates t@rib@dJS?cprge é@@fmdtr@
mask their Mﬁéélﬁ&fésc&%fr e A9 BEr3RE foferdiatRAVG i< eﬁae?arcaahmm{a%egdgpeﬁs.ohn
particular 1ts stron Itterness. Fexof enadi ne
(RS) 4-(1- ggq!netygompr(smq apgmgyﬂomp@ggannbgﬁmb)e swallowed, and in particular single-
pi peridyl) I %ﬁﬁi& tdsC S i
t er f enadi ngb%&/nﬁg?ﬁs’etirf%gﬁgﬂys%am %ﬁr‘g ?%HMQQ tbr% Sﬁ’%‘“ ctt{aglr?ga(t:ct)lbr?g
sel ect i vel ghewed krblgis iq by awallowed, @qut%t@et;ﬁ Yicked, |Qﬂ0¢1§reﬁfsgl¢|tablpt§e~ltftmﬁ§kth i's
used i Bst hgetd eat nent of hay fever and simlar allergic rhinites, and al so
in the treatnent of chronic idiopathic urticaria. WD

2011/ 151733PCT/ 1B2011/ 002000 12 ) ) ) .
The tablets or sachets according to the invention comprise the composition

according to the invention and more specifically the coated fexofenadine granules as
defined above, and an excipient, in particular as defined above.

According to one particular embodiment, the final formulation, for example in the
30 form of tablets or sachets, may contain amounts of fexofenadine ranging from 20 to
200 mg (for instance 30, 60, 120 or 180 mg). The weight ratio of coated granules relative



Active principle granulating agents The granul ating agents used in the
first step of the process are binders preferably chosen from hydrophilic
agents. TWeyoearsi1used in a proportion of fromO0.2% (or P¥AiBm11BH&y wei ght
relative to the weight of the conposition. 5These hydrophilic agents are
particularly chosen fromthe group of celfl ul ose derivatives

(hydr oxypr | cel | Iose ovij done vin rrolidone sucrpse ns,
Starches’ fhbaint BREbL ot EIbERE nobE ot o R ety i FisEaags e
bi nder is eaxdrmpledohi 0.2¢op®. ymer and in particul ar povi done.

According to one enbodinent, hydrophilic polyners are especially used,

preferably 10 PEG qr PVP | ou ol.uti oportiaon of about 10%

o450t by el oRESSTAng g angthsd AUBRSE (A7 Jientn HasPord aroseSiidr pftaHte Foer
is a hydr ofﬂxbfenadlpelcymmbsutubdms defingldtaboes, the taid pradess bemprisidgthe stepsasfs t han
10% by weight, preferably less than 7% (or 5% by weight, pref erably

f 49 t f t
15Accordi ng t of Shaiekaraten it rahSie A5 sl Rplng i Aabeck sell oAbl
agents (nelti ngolptiomiforexabiple C$Dzhalechatiearraomodige ¢HF€E8)f (fcsm:srtmtama;qmus-

I t t
Dol oxner = = a3idle SIRER) BhlobofHa. £ BB of 15 AL 3 Mafir EDRRT b1 P 3¢,
to 20% and pr efexofeinbgliné atome Brat @ riixddre withvai lgiiricanedra/onprefembiyha dduemtint  of
active principle to be granulated. 20Pref erably, when the binder is a

hot-nelt agentg r

wei ght , prefera%tt &%t' 9'? h?&%%ﬁﬁ%&@éﬁ%ﬂ@e m‘?&\’/h&tr&e‘ﬁﬁleédvﬁéﬁor%ﬁ a/ﬁ(? t he
conposiiOi on, aamqiﬁlrm‘\@saﬁla] aftepper@tizedrom ARUE9H toy2QUEi afiove ntelnaaltmgepmm t he
wei ght of t he corrposi tion. The diluents used in granulation to increase the
charge to be gggmf.g eog rﬁd&sg- fBGifdd ate the dissolution of the active
principle are prefera sen rom po on s, cellul oses, sugars, |actoses,
starches, kaolin, calci um phosphat es, cal ci um or magnesi um car bonates, or
derivatives t hAEeasding Atoc ONEi H@fqrfﬁdoﬂ@q?arthﬁcmoﬁﬁsse eWs nibAt Prepaeatign| p® s
chosen fr OHBrﬁb@sEn‘H?\eﬁ wﬁ.at tHé‘fé&é‘@ﬁSduﬁé’ﬁ’é’brééélﬁ@ By |e£Qe$@Adanhq¢dttn$orartﬁarpb@%ent
in a proportion of between t he wei ght of granul e, whi

r epr esent sand peefergblyFrany 2@% tﬂéO&manﬂéhetattyén@faxm@pmengIan qgﬁuvpnbrepresents
COMpPOSiqlsi Omord HArE I 6! by \Afehjh?%ng' ﬂrHi%Pétg% fof BOBSSRY ubMo 5% HYONEGRN oPthe

bet ween 0 and 39% and preferab from3%to 15% by weight relative to the
wei ght of P‘Pfép%ﬁlﬁﬁbm tion. WO 2011/ 151733PCT/ 182011/ 002000 13 The

| ubricants used in granulation to inprove the fluidization are preferably
chosen from si \t&gHin dn%' ﬁrefeTﬂéGSQnH)d&?rhbﬁtaEHes p%@s&b%ihe‘ ;'S’reﬁarl%h@lﬁ)%'fta' on

e
of between 0 and 2%% of granul e O‘H'B to 1.8% by
wei ght r el §eMpesition t“h‘é!h'ﬁ&t'@fht‘e"t?fe’taﬁ@ef’ieﬁﬁseefértﬁﬁﬁsmaﬂ %h‘d?'aﬁ"t oreferablys of

f exof enadi figmi Dogh®d BO%M AR aftbgédlsts from 30%hE ORI ULRLICO P thS iviibight of the
f exof enadi ne, the bi nder and optionally the di] uent. obtained affer the

first &Panﬁ‘P’ﬁP‘P%‘i‘P"’staQS the fatly ’Hﬁta'h rﬁarPF?WPé“%’PztBa'bﬂOV%% welghh rseigrahly HAw
pref erabl ysou aveupds 459 f’oytm ht26X0thB NBondptsitibn MBdVantagkBlsIg ffot B0% TR BO%ES
are chosen fromthe group of Cl4 tg C18 and preferably Cl6 to C18

| ong- car bolDeWRYS) yweighiobthercomBestienNds, pure or as mi xtures, and/or the
corresponding fatty al cohols thereof and/or the corresponding esters of

f?t ty acids andrelaréuetetyoltrse _siEéfo&hébitohtedt drantie tobtdiedd lafter step CEJ)E |é§sg/man .
stearic ac al mti Ci stic ure or m_xi ures, and/or e
corres pondb&% ”g‘af’f%?erétc"ﬂ?ﬁﬂea'tn%@ BB pre%ge@yag 60@%35913@1&’5\9& of the
invention, the fatty matrix is forned fromstearic acid. Preferably,
the fat2sy matr Preferaplycthergasticiosize bhihe fih@Pprogustebiined afteektapalis)yis distributedian
15% or nore_t han 5}‘ t?é] wei ght or alternatively 50% or 60% by wei ght of the
conposi t i oAHH "ﬁﬁ § Ig%r@ aMWPght of the conposition. Accor di ng
to one preferred enbodi ment, stearic acid is used as fatty matrix in a 20
proportion of 50% eor lesstran ‘Eﬁ%bymigm%thby:oated@tmuteslareigveaterdharinéommht of
the conposition, to inprove the nasking of the taste of the very unpl easant
nol ecul es. Fatty- gt Vi S G 0 e
group of surfact antsmgﬁ%ﬂgdasgg‘z )bhc?llq géfquﬂ)lyy@éc}%btg? B%ol)a(t%iepe'éﬁtl Qathg,
hydr ophi | i ¢ excoated gtanutescne betvmenﬁﬁ@andﬁ@lwmland cel | ul ose, 25 | act ose,
silica, dicalciumphosphate, starch, povidones, macrogols, agents that are
soluble at acidic pH such as nethacrylic derivatives; phospholipids are
preferably used. Preferably, the adjuvant used is a glycerolipid, in
particul ar a phospholipid. Mre preferentially, this phospholipidis a

| ecithin (phosphatidyl choline), preferably soya lecithin. WD

2011/ 151733PCT/ 1B2011/ 002000 14 Preferably, the weight percentage of

t he adj uvant added to the fatty substance |n the coatl ng step |s Iess than

A NN 7 Y T T o "



5According to one preferred enbodi nent, phospholipids, preferably lecithin
(in particular soya lecithin), are preferably used as adjuvant, in a
proporti omoahiffrsorss 1% to 3% or even from1%to 2% by wergBtoir/elasn ve to
the wei ght of the conposition, to inprove their dissolution profile.
Characteristics of the fexofenadine conp8sition: 10Particle size The
particle sizes of th oducts resul.ting, framthi CESS a f the, order
of a few hundred n c'gaﬁih%‘@féﬁaiv}‘?@g%np F?éa@)éll%ﬁ%'ﬁ)gg}%%\”?@h{agﬁ et50ated) pe
of equi pnent ugedjles are less than S0hemparticle size distribution of the product
obtained follows the followng profile: 150 | ess than 15% by wei ght of the

d I han 500 . th % by .wei ght. and
o o oo BB B 08 PR £ AR B 5,
and 50 pm hydrdphilid esayrhérarpréf@tably steosght frand theeigesupbl of Icekdoden adervatives

ight af th I I h ferred d
R e e N R T e N

f exof enadi sdcrosEyunss, nglarches, agejatar urhacrogols r(polfethpede fglymois) e whichn@presents
grai ns aggregated.in.the presence of binder a ating,)ayer for the
25 or an PEPBHFEI g I TS HBfe, Ay ALY 2o 8 4ok B it B e S8
conposi ti osglutidre preferred anounts and rati os of the various conbi nations
of 25 ingredients are represented bel ow. > fexofenadi ne represents at |east

10% pr ef er f"lb ! ¥re}$r(g%§rthg\6%e?92@cp% s‘f‘@d @?Eorrtr?é Sga.h\dﬁtiérg' t%ﬁotwﬁélp%ﬁen?gh&é%
conposi tion; feXofenadine represent’s not mnore”than Bs y wer g,
pr ef er dbl yfromt Matnogols HRR G 09uanvestare ror rpmloxamees, tanalnrebeebls appdximately from
2011/ 151733R 0 ' I (VA - j .
conposi ti oﬁ';zg;;la_{cog%?&% %%g%é}grﬂﬁﬁgg%rﬁs% ? %X(??geﬁrtlgﬁ%ﬁ% %ggsmeﬁ{nétoflggﬂsvet han
40% by wei gtinciple tabé gantilatadio stap ght of t he conposition, and fexof enadi ne
preferably represents from20%to | ess than 40%relative to the wei ght of
t he conpositi op, e r : 9 i ght,
preferably fr O&@é&pﬁ@@gé%a%ﬁ gt&% t@gfﬁg@%ﬁ?ﬁ%ﬂ?ﬂ?%ﬁﬁ@%{@ from
50% to 70% by wei ght of the conposition, the adjuvant, when it is present
in the fatty néeearding teonenaricslarembadiiaent, the, agueads ghorganiq selutiainesed N on,
pr ef er | y .10 0, .0 204 - I 1 0
Phe. wei ght P 5 ie “Ditied hctihe RUGInabps ied Ak b, THe i i i
pol yner or ge@nHigtiont inceageaithe charge de heuraruated mﬁ_p&ej%aplydshoaem\érpﬂhmlyols,
agent) Of eYifbskE SugbRahcRidet  Rhrcfed RaYIFE Edichi Msifbtel Saliirk Sr haghB&um
wei ght of the conpogl tion, the diluent, IT necessary, gs 1ler
r epr esent sCAbBRAIE® L Aeivadves iherch Aesoringtn ee Ratiedlghembedinent, ée diuentis
wei ght of  EhieseR ORI Sitdrb ey f?rt Pﬁtdn‘d@rdoﬁ@@fﬁr%ﬂ.f'l\'/\rgs?gﬁlt?é:rﬁ‘rr%pregéntg|ébWr<ﬁ<9ﬁé‘tE!y

0

represents a proportion of fromO to 1.8 y I relative to the werght
of the 200nfie®i @ taA9%rarshereferakly fram S#nisoP%i hweight pkthei sempasiiorulTae isald
cont ai ni Nggifent! hayopRbhdifyi & a8 Bsdriegbiifer! Ry Padiifstig A1 dRdBiiisn Uf the

f exof enadi ne, whi ch has unpl easant organol eptic properties. Specificallly,
t he coat i nfgxefenpdinef enadi ne all ows the creation of a barrier around it so
as to mask its bitter taste. In parallel, products that show

rel atively rappgférablyi tHeOfaft hRASEisTbrr&X RbANGH RECOD AhdPraRIbY 8161teioTem
rel ease of 70% in 60 m nutes) are obtained. 25Moreover, by virtue of the
ef fective |PROIGARPIFNAM saturatec fatly, aniffe tPare\Of BS ANiKiuges: AHEET dhe cassrRNIM9ne
nmay be 2gbt gityefbonbRIthérsafpl e contai ning nore than 30% of fexof enadi ne,

whi ch nmakes it possible to appreciably reduce the doses of products to be

adm nistered tQ the patient, in particular to young, children or the

el derly. wo 207ef¢reB 7§‘§anéﬁ‘¥ M@g'f/f%’z‘td)gmﬂestﬁ;‘&l Qfgﬂ’ip@ 4 apideMygsYcacid,
maski ng:  pure orT&€ niidGiee, BRGLF tHe &ﬁ*fé‘sﬁbmiﬁ? attyt Slbohald Breréd. KodorBing & ajneat ed
gqualitative o) sts perforned hy volunteers. The test

ly, by nmeans taste t
consi sts oPaéﬁwaX%%Peahmenfr?m "F’Uﬁ?cﬁf"ef’ﬁ@ PEAUCRCEt abl et s or conposition
of granules to be swallowed). The adm nistration
Preferably, the adjuvant mixed with the fatty matrix is chosen from the group of

30 surfactants (phospholipid, polysorbate, lauryl sulfate), hydrophilic excipients such as
sucrose, polyols, cellulose, lactose, silica, dicalcium phosphate, carbonates, starch,
macrogols, agents that are soluble at acidic pH (methacrylic derivatives) pure or as



5 rules are as follows: do not take the test just after a neal (wait at

| east one hour), performthe test in a calm quiet environnent, drink water
bet ween emohloties1733wait at | east 2 minutes between eachpteaszo1i/indoon n an
eval uation form The evaluation consists in grading the disintegration tine
in the nouth, in specifying the nouthfeeP (granul ar pasty, etc. ) and in

speci fyi ng the e on of the bitte nal

coment s, TURieb: PEGTEPE RRsPhIidR PLsleEY. the ‘adifanfilsed s, el afep. s o
]thlel corrpospémanzyobé ﬁlphg@bmh?uer Mofe ppmafsﬁtnauyg th\fst ﬁpﬁbsgg'ﬁllpﬁtCCisL da n¢gdithint he
ol I owi ng The dissolution is ormed with pa es. The reagents
used are: g"?‘ WW?‘Z’RI@E |P5§f|3@b&ﬁ0é(a '%ﬁé'f’onl trile and fexof enadi ne
hydrochl ori de: reference substance. 15 The procedure is as follows: >
Tenper at ure: 3Pfefer@bly CtheReeighteperpartdge Bﬂthepamjuﬁnsaddien 'tootlnenfatiy sabstand0ih M

hydrochlori.c i.d _Disso |onv es_ar | | ected
on line% n® tSR%?ﬁtfs@F'?ﬁ“ L‘# t,l%refeé%)y Legs l%ﬂb Lnéq\ésore%rae}al)b%ngmg

fi bregl assfréml 1%r & 3fe otseden Twm déhtto 2%, \bgi weighy relftive to thd weddhe r efnthe
subst ance $(«,f exofenadl ne hydrochl oride) are prepared in a 200 mM flask. The
active pri SH9Ms di ssolved with 1 m of acetonitrile and the vol ume is
made up to the graduation mark with 0. 001N HCl. Analysis of the dissolution
sanpl es are pePfeferably, tr}e geighPIperaehtagenofotheabinger Gurstituding ythe tdoatimge dor the
obt ai ned cgQrresp i B o okh |

sanpl es ar g'ranH'j%e@%}g%e S co Zé(}t gé r?%é“ééi Eﬂs1 Th éofﬁe@ﬁef{tgg‘?ﬂgj ?\?2‘1’ &0 rﬁl ti ons
ar e as 1Dol partisulaiy €omuatt: to vitha b@lﬁengﬂﬂrelat@e(lorthe(\mlglnte@fehheacqnmosﬁm for a

2011/ 151733 20
am 1 nj et MSTOPIRPOREY AkeBrahe o o bty icfoffla dH eic Hal GG o
amoni um athet Iandaeraaud\s&ommtheao@tmglfow theegrBoulendbdainedh inostep el capresentshfrom
The fexof ep:ég}l ﬁqgaﬁfg?%sﬂott'n?éﬁ ﬁﬁd on granules coated with fatty matrix
according t§"t I'Avent | on may then be incorporated into an external

formul ation for the manufacture of an oral form such as conpositions of
granul es for aPesferably, the peogesaidedoliogvedi by:a siepi R4t afeformpuiatiomef the) dgeted
swal | o r t N i n nq%qilﬁ

be swal W@ii n lgrg og‘t’!ér}ié%:oﬁ s-t‘%%gg "Yc,'té"c%‘%’g% gﬁ%ﬁiés 9P)L(j)r iljﬁsl%gnzllsg‘;ns'tg ts for
chewi ng, talbinmgzaﬁtardysacsweegenetretslab\taémg @gerigafiavouiings, oresenvingi agesiss Wetting
tablets. agents ef#eﬂe%@&t%?éﬁﬁolgblfiﬁn?lbﬂff#rg%rEQ L?é%‘ﬁ'gﬁttssfor Héemgr‘ﬂffgahl%téf% of
t he outer phasé e enfic surfactants or wet agents so as to
i mprove t herat wwmnanomhe)fortrhef asogwpaﬁuowf graniescle be svqu forsarhets.,
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unl ess ot herw se rrenti oned. Exarrpl es Preparation of fexofenadi ne granul es
coated with a Pregessfar preparing the fexofenadine compositionyt t he hot-nelt process

for obtaining the conpositions according to 25 the invention
1) Granulation step

In a first step of the process, an aqueous or organic wetting solution comprising a

25 Dbinder, preferably of hydrophilic polymer type, is sprayed onto the fexofenadine in crude
form or onto a fexofenadine/diluent mixture (filler) or onto a fexofenadine/lubricant mixture

or a fexofenadine/diluent/lubricant mixture, preferably onto a fexofenadine/diluent

mixture.

Preferably, the aqueous or organic solution contains from about 10% to 45% by
30 weight, preferably 15% to 40% by weight and advantageously 15% of binder, preferably
of hydrophilic polymer type, in the said solution.
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The melted mixture is then sprayed onto the fexofenadine so as to produce a
coating via the hot-melt coating process. The parameters applied during the coating
25 process are summarized below.

The coating process may be performed in a fluidized-air bed apparatus.

The nozzles are fed, on the one hand, with the molten mixture that circulates via a
pump in an entirely insulated circuit and traced, on the other hand, with hot compressed
air fed in via an air heater.
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The main operating parameters applied, which are adapted to the equipment used
and to the batch size used, are as follows:

- T° of the molten fatty substance: from 70 to 95°C, depending on the properties
and characteristics of the fatty substance,;

5 - T° spraying compressed air: from 80 to 120°C;
- compressed air pressure: from 0.5 to 1.5 bar;
- T of the feed circuits: between 80 and 100°C;
- liquid flow rate: from 5 to 30 g/min;

- air flow rate: this is usually adapted according to the size of the equipment.
10 For apparatus with a working capacity of 3 kg, an air flow rate of 50 to
160 m%h is generally used, depending on the filling charge of the equipment;

- T°inlet air: from 25 to 50°C, according to the properties of the fatty substance
used.

After these steps and after cooling, a fexofenadine composition comprising a granule
15 centre formed from fexofenadine grains aggregated in the presence of binder and a
coating layer for the said granule centre, formed from fatty substance, is obtained.

Description of the fexofenadine composition

Fexofenadine

The invention relates to any type of fexofenadine in the form of solid particles
20 intended to be coated to mask their unsatisfactory organoleptic or physicochemical
properties, in particular its strong bitterness.

Fexofenadine (IUPAC name: (RS)-4-(1-hydroxy-4-(4-(hydroxydiphenylmethyl)-1-
piperidyl)butyl)-a,a-dimethylbenzeneacetic acid) is a metabolite of terfenadine and is an
antihistamine of rapid and prolonged action acting selectively on the peripheral H1

25 receptors. In hydrochloride form, it is used in the treatment of hay fever and similar
allergic rhinites, and also in the treatment of chronic idiopathic urticaria.
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Active principle granulating agents

The granulating agents used in the first step of the process are binders preferably
chosen from hydrophilic agents. They are used in a proportion of from 0.2% (or 1%) to
18% by weight relative to the weight of the composition.

5 These hydrophilic agents are particularly chosen from the group of cellulose
derivatives (hydroxypropylcellulose), povidone (polyvinylpyrrolidone), sucrose, gums,
starches, gelatin, macrogols, sucroesters and poloxamers. Preferably, the binder is a
hydrophilic polymer and in particular povidone.

According to one embodiment, hydrophilic polymers are especially used, preferably
10 PEG or PVP in aqueous solution in a proportion of about 10% to 45% by weight in the
aqueous solution.

Preferably, when the binder is a hydrophilic polymer, the weight percentage of the
binder is less than 10% by weight, preferably less than 7% (or 5%) by weight, preferably
ranging from 4% to 7% by weight relative to the weight of the composition.

15 According to another embodiment, hydrophilic agents chosen from hot-melt agents
(melting point < 85°C), such as macrogols (PEG), sucroesters or poloxamers are used,
especially during the use of moisture-sensitive active principles. The concentrations of
hot-melt binders used are from about 0.2% to 20% and preferably from 1% to 15% by
weight relative to the amount of active principle to be granulated.

20 Preferably, when the binder is a hot-melt agent, the weight percentage of the binder
is less than 18% by weight, preferably less than 13.5% by weight relative to the weight of
the composition, and preferably from 0.2% to 13.5% by weight relative to the weight of
the composition.

The diluents used in granulation to increase the charge to be granulated or to
25 facilitate the dissolution of the active principle are preferably chosen from polyols,
celluloses, sugars, lactoses, starches, kaolin, calcium phosphates, calcium or magnesium
carbonates, or derivatives thereof. According to one particular embodiment, the diluent is
chosen from starches, for instance corn starch. These diluents are present in a proportion
of between 0 and 80% of the weight of the granule, which represents 0 to 78.8% by
30 weight relative to the weight of the composition. Preferably, these diluents are present in
a proportion of between 0 and 39% and preferably from 3% to 15% by weight relative to

the weight of the composition.
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The lubricants used in granulation to improve the fluidization are preferably chosen
from silicas and talc. These lubricants are present in a proportion of between 0 and 2%
by weight of the granule, which represents 0 to 1.8% by weight relative to the weight of
the final composition.

5 Characteristics of fexofenadine in the form of granules

The granule comprising fexofenadine, the binder and optionally the diluent,
obtained after the first granulation step has a mean particle size of less than 500 um and
preferably on average less than 200 ym.

Fatty matrix

10 The fatty matrices are chosen from the group of C14 to C18 and preferably C16 to
C18 long-carbon-chain saturated fatty acids, pure or as mixtures, and/or the
corresponding fatty alcohols thereof and/or the corresponding esters of fatty acids and
alcohols. Preferably, the fatty matrix is formed from stearic acid, palmitic acid, myristic
acid, pure or as mixtures, and/or the corresponding fatty alcohols thereof. According to

15 one aspect of the invention, the fatty matrix is formed from stearic acid.

Preferably, the fatty matrix represents more than 10% by weight, preferably more
than 15% or more than 25% by weight or alternatively 50% or 60% by weight of the
composition and up to 85% by weight of the composition.

According to one preferred embodiment, stearic acid is used as fatty matrix in a
20 proportion of 50% or more, such as 60%, by weight relative to the weight of the
composition, to improve the masking of the taste of the very unpleasant molecules.

Fatty-matrix adjuvants

The adjuvants are chosen from the group of surfactants such as phospholipids,

polysorbate, lauryl sulfate, hydrophilic excipients such as sucrose, polyols, cellulose,

25 lactose, silica, dicalcium phosphate, starch, povidones, macrogols, agents that are

soluble at acidic pH such as methacrylic derivatives; phospholipids are preferably used.

Preferably, the adjuvant used is a glycerolipid, in particular a phospholipid. More

preferentially, this phospholipid is a lecithin (phosphatidylcholine), preferably soya
lecithin.
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Preferably, the weight percentage of the adjuvant added to the fatty substance in
the coating step is less than 10% by weight, preferably less than 5% by weight, preferably
ranging from 0.5% to 3.5% or from 1% to 3% by weight relative to the weight of the
composition.

5 According to one preferred embodiment, phospholipids, preferably lecithin (in
particular soya lecithin), are preferably used as adjuvant, in a proportion of from 1% to
3%, or even from 1% to 2%, by weight relative to the weight of the composition, to
improve their dissolution profile.

Characteristics of the fexofenadine composition:

10 Particle size

The particle sizes of the products resulting from this process are of the order of a
few hundred microns (depending on the parameters applied and the type of equipment
used).

The particle size distribution of the product obtained follows the following profile:
15 o less than 15% by weight of the coated granules are greater than 500 um;

o more than 80% by weight and preferably more than 90% by weight of the
coated granules are between 350 and 50 ym, and

o less than 20% by weight and preferably less than 5% by weight of the coated
granules are less than 50 ym.

20 Preferred amounts and ratio

The composition according to the invention is formed from fexofenadine comprising
(a) a granule centre formed from fexofenadine grains aggregated in the presence of
binder and (b) a coating layer for the said granule centre formed from fatty matrix.

In this composition, the preferred amounts and ratios of the various combinations of
25 ingredients are represented below:

» fexofenadine represents at least 10%, preferably 15% or even 20% by weight
relative to the weight of the composition; fexofenadine represents not more than
90% by weight, preferably not more than 60% or even not more than 50% by
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weight relative to the weight of the composition; according to one embodiment,
fexofenadine represents less than 40% by weight relative to the weight of the
composition, and fexofenadine preferably represents from 20% to less than
40% relative to the weight of the composition,

5 > the fatty matrix represents more than 10% by weight, preferably from 50% to
85% by weight of the composition, preferably from 50% to 70% by weight of the
composition,

» the adjuvant, when it is present in the fatty matrix, represents less than 10% by
weight of the composition, preferably from 1% to 3%, or even from 1% to 2%, by
10 weight relative to the weight of the composition,

> the binder, preferably a hydrophilic polymer or a hot-melt agent, represents less
than 18% (for a hot-melt agent) or even less than 5% (for a polymer) by weight
relative to the weight of the composition,

> the diluent, if necessary, as filler represents a proportion of from 0 to 78.8% by
15 weight relative to the weight of the composition,

> the lubricant, if necessary, as flow agent represents a proportion of from 0 to
1.8% by weight relative to the weight of the composition.

Properties

The composition or the final formulation containing it allows efficient masking of the

20 taste and odours of fexofenadine, which has unpleasant organoleptic properties.

Specifically, the coating of fexofenadine aliows the creation of a barrier around it so as to
mask its bitter taste.

In parallel, products that show relatively rapid in vitro release of fexofenadine (for
example a minimum release of 70% in 60 minutes) are obtained.

25 Moreover, by virtue of the effective masking of the taste, products with a high dose
of fexofenadine may be obtained, for example containing more than 30% of fexofenadine,
which makes it possible to appreciably reduce the doses of products to be administered
to the patient, in particular to young children or the elderly.
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Evaluation of the taste masking:

The taste masking performed by this coating may be evaluated qualitatively, by
means of taste tests performed by volunteers. The test consists of an oral administration
of the product (tablets or composition of granules to be swallowed). The administration

5 rules are as follows: do not take the test just after a meal (wait at least one hour), perform
the test in a calm, quiet environment, drink water between each test, wait at least
2 minutes between each test, fill in an evaluation form. The evaluation consists in grading
the disintegration time in the mouth, in specifying the mouthfeel (granular, pasty, etc.) and
in specifying the perception of the bitterness and optionally in adding comments.

10 in vitro dissolution/release:

The dissolution profiles of the composition obtained after the process are
determined according to the following method. The dissolution is performed with paddies.
The reagents used are: 0.001 M hydrochloric acid; acetonitrile and fexofenadine
hydrochloride: reference substance.

15 The procedure is as follows:
» Temperature: 37°C £ 0.5°C
» Paddle speed: 50 rpm
» Dissolution medium: 0.001 M hydrochloric acid
> Dissolution volume: 900 mi

20 1 ml samples are collected on line in an HPLC vial at 5, 10, 15, 30, 45 and
60 minutes. 2.7 ym fibreglass filters are used. Two controls weighing 40.1 mg of
reference substance (fexofenadine hydrochloride) are prepared in a 200 ml flask. The
active principle is dissolved with 1 ml of acetonitrile and the volume is made up to the
graduation mark with 0.001N HCI. Analysis of the dissolution samples are performed by

25 HPLC chromatography. Generally, the mean obtained corresponds to a mean of six tests
performed. The dissolution samples are injected as collected in a vial.

The chromatographic conditions are as follows:

» Column: Luna C18 100 x 3.0 mm (diameter 3 ym)



Coat ed fexof enadi ne granul e 100. 00 100. 00 Fexofenadi ne HCl 36.98 29. 35
Active principle PVP 6.52 5.18 Binder Stearic acid 50.00 60.00 Filmformng
agent Soywolecitsimza 1.50 1.50 Sol ubilizing agent Corn staraB201/0208. 97
Diluent Purified water QS QS Granulation |iquid Coated fexofenadi ne granul e
100. 00 100. 00 17

> Flow rate: 0.3 ml/minute

» Wavelength: 220 nm

» Injection: 4 ul

» Column temperature: 30°C

5 > Mobile phase: 70V of 10 mM ammonium acetate and 30V of acetonitrile

Formulation of the outer phase

The fexofenadine composition based on granules coated with fatty matrix according
to the invention may then be incorporated into an external formulation for the
manufacture of an oral form such as compositions of granules for a sachet to be placed

10 directly in the mouth and to be swallowed with or without water, in particular compositions
of granules to be swallowed for a single-dose sachet, granules for suspension, tablets for
chewing, tablets for sucking, tablets for swallowing or orodispersible tablets.

in the case of formulation in sachets, the formulation of the outer phase may be
enriched with surfactants or wetting agents so as to improve the resuspension of the
15 granules obtained in aqueous medium.

Other excipients such as fillers or diluents, dyes, sweeteners, viscosity modifiers or
gelling agents, adsorbents, buffers or flavourings, effervescent agents or salivating
agents may also be added to the formulation for the purpose of improving the final aspect
of the product.

20 The examples that follow illustrate the present invention without, however, limiting
its scope. The percentages are given on a weight basis, unless otherwise mentioned.

Examples
Preparation of fexofenadine granules coated with a fatty matrix

1. Description of the hot-melt process for obtaining the compositions according to

25 the invention

Fexofenadine and optionally corn starch are mixed together and fluidized in a
fluidized-air bed. After a few minutes of fluidization at an average flow rate of 80 m*/h,
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composed of water in which is dispersed povidone.

The inlet temperature is set at 65°C with an average flow rate of 20 g/min. Spraying

lasts for about 1 hour. The grain is then dried in a fluidized-air bed with an inlet air flow

5 rate of 80-100 m*h and an inlet temperature of 65°C and an outlet temperature of about

45°C. The grain obtained is finely granulated and has a particle size predominantly less
than 200 um. Stirring is continued throughout the spraying.

The fatty matrix formed from stearic acid is melted at 80°C. After homogenization of

the fatty substance, the phospholipid adjuvant is added to the molten fatty matrix to a

10 proportion of 1% to 5% depending on the formulation, until homogenization of the mass is
complete.

A few hundred grams of granulate are fluidized in the fluidized-air bed with an air
flow rate of 70 to 90 m*/h (this flow rate is adapted as a function of the progress of the

step, i.e. as a function of the charge and of the density, acquired gradually by the grain).

15 The inlet air temperature during coating is set at between 30° and 40°C. The molten
mixture is then sprayed at a flow rate of 17 g/min on average. Once set, this flow rate
remains constant throughout the spraying. The spraying pressures used are also kept
constant and are between 0.5 and 0.9 bar. The spraying air used is heated to a target
temperature of 90°C. Depending on the formula, the spraying time varies. Once the

20 spraying is complete, the granule is cooled and then discharged.

2. Description of compositions according to the invention and results

Fexofenadine is granulated with 15% of PVP and coated with a proportion of 50%
to 60% of stearic acid. Corn starch is added to certain formulae and the proportion of
soya lecithin is also modified.

25 Formula 1: The proportion of soya lecithin is 5% in the coating solution. There is no
addition of starch, and the proportion of stearic acid coating is 50%.

Formula 2: Starch is added to 5% in the coating solution (which corresponds to 10% of
the amount of stearic acid). The proportion of soya lecithin is 1.5% and the proportion of
stearic acid coating is 50%.
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Formula 3: The proportion of soya lecithin is increased to 5% in the coating solution and
the starch is at 5% in the coating solution (which corresponds to 10% of the amount of

stearic acid). The proportion of stearic acid coating is 50%.

Formula 4: Starch is added to 10% in the coating solution (which corresponds to 20% of
5 the amount of stearic acid). The proportion of soya lecithin is 1.5% and the proportion of

stearic acid coating is 50%.

Formula 5: The proportion of starch is added to 5% to the fexofenadine for the
granulation. The proportion of soya lecithin is 1.5% and the proportion of stearic acid

coating is 50%.

10 Formula 6: The proportion of starch is added to 5% to the fexofenadine for the
granulation. The proportion of soya lecithin is 1.5% and the proportion of stearic acid

coating is 60%.
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Table 1 collates formulae 1-4 and Table 2 presents formulae 5 and 6.

Formula 1 Formula 2 Formula 3 Formula 4
COMPONENTS | Percentage | Percentage | Percentage | Percentage FUNCTION
formula formula formula formula
(%) (%) (%) (%)
Fexofenadine Active
HCI 85.00 85.00 85.00 85.00 principle
c
.g PVP 15.00 15.00 15.00 15.00 Binder
i -
2 Purified water Qs Qs Qs Qs Grap ul_a tion
© liquid
(0] Total
fexofenadine 100.00 100.00 100.00 100.00
granules
Fexofenadine
granules / 156% 45.00 43.50 40.00 38.50
PVP
L Film-forming
o Stearic acid 50.00 50.00 50.00 50.00 agent
£ e Solubilizing
§ Soya lecithin 5.00 1.50 5.00 1.50 agent
Corn starch NA 5.00 5.00 10.00 Diluent
Coated
fexofenadine 100.00 100.00 100.00 100.00
granule
Fexofenadine Active
HCl 38.25 36.98 34.00 32.73 principle
[1]
?Es PVP 6.75 6.53 6.00 5.78 Binder
& | Stearic acid 50.00 50.00 50.00 50.00 Film-forming
T agent
< s Solubilizing
§ Soya lecithin 5.00 1.50 5.00 1.50 agent
g, Corn starch NA 5.00 5.00 10.00 Diluent
o -
% Purified water Qs Qs Qs Qs Gra“r::::; lon
8 Coated
fexofenadine 100.00 100.00 100.00 100.00
granule

Table 1
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Formula §
Formula 6
FUNCTI
COMPONENTS Percentage formula | Percentage formula ON
(%) (%)
Fe"°ﬁgfd'"e 76.24 76.24 Active principle
PVP 13.45 13.45 Binder
Corn starch 10.31 10.31 Diluent
Purified water Qs Qs Granulation liquid
Total fexofenadine granules 100.00 100.00
Granules de fexofenadine / PVP 48.50 38.50
Stearic acid 50.00 60.00 Film-forming agent
Soya lecithin 1.50 1.50 Solubilizing agent
Coated fexofenadine granule 100.00 100.00
Fexofenadine HCI 36.98 29.35 Active principle
PVP 6.52 5.18 Binder
Stearic acid 50.00 60.00 Film-forming agent
Soya lecithin 1.50 1.50 Solubilizing agent
Corn starch 5.00 3.97 Diluent
Purified water Qs Qs Granulation liquid
Coated fexofenadine granule 100.00 100.00
Table 2

3. Pharmaceutical compositions according to the invention

The percentages indicated below are expressed as total weight of the composition.

5 a) Preparation of granules or of a powder to be swallowed in a sachet:




10.5 15.75 31.5 63 94.5 Diluent Xylitol

Sweet ener

Fl avour i rge 201151527335 4.5

10.5 15.75 31.5 63 94.5 Di |l uent

2 36 12 18 Effervescent agents 6.5 9.75 19.5 39 58.5
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PRODUCT 1
COMPONENTS % 30 mg 60 mg 120 mg 180 mg FUNCTION
. . . Unit
Unit formula | Unit formula | Unit formula
% Formula formula
(mg) (mg) (mg) (ma)
Coated
fexofenadine 54 81 162 324 486 Coated active
granules principle
(formula 5)
Mannitol 17 255 51 102 153 Diluent
Xylitol 17 255 51 102 153 Diluent
Sweetener 2 3 6 12 18
Effervescent 7 105 21 42 63
agents
Flavourings 2 3 6 12 18
Flow agent 1 15 3 6 °
TOTAL 100.0 150.0 300.0 600.0 900.0




9 13.5 Flowagent 1 1.5 3 6 9 TOTAL 100.0 150.00 300.0 600.0 900.0
phase may vary especially in the follow ng
-WOoi2buersts3 from5%to 90% 5- Fl ow agents:

formul ati on of the external

manner :
nodi fiers: fromO to 10% -
3% - Buffers: fromO to 3% -

Sequestrants:
2011/ 151733PCT/ 1B2011/ 002000 24 The ext er nal

Ef f ervescent agents:

from1l1l%to 16% -
Sweet eners: from0.5%to 5% - Flavouring fromO to 5% 10- Dyes: fromO to

fromO to 10%

WO

The

f r omPQOTHB203%962004 Scosity

phase is added to the coated

granul es ranufactured according to the invention to a proportion|of 20%t¢
80% Al |the excipignts of the externaPR@PUER w th the exception of the
| ubricantg, are mxed with the coated granules. A lubrication phfse is then
optional | | pomgonends Hef ofe pllaci3faggi n (5 téangachet 120 mg 180 mg | FUNCTION
Percentage | Unit formula | Unit formula | Unit formula § Unit
by ormula
formula (%) (mg) (mg) (mg)
(mg)
Coated
fexofenadine Coated active
granules 68 102 204 408 612 orinciple
(formula 6)
Mannitol 10.5 156.75 31.5 63 94.5 Diluent
Xylitol 10.5 15.75 315 63 94.5 Diluent
Sweetener 2 3 6 12 18
Effervescent 6.5 9.75 195 39 58.5
agents
Flavourings 1.5 2.25 45 9 135
Flow agent 1 1.5 3 6 9
TOTAL 100.0 150.00 300.0 600.0 900.0

The formulation of the external phase may vary especially in the following manner:

Diluents: from 5% to 90%

Flow agents: from 0 to 3%

- Viscosity modifiers: from 0 to 10%

- Effervescent agents: from 1% to 16%

- Sweeteners: from 0.5% to 5%

- Flavourings: from 0 to 5%

Dyes: from 0 to 3%

- Buffers: from 0 to 3%

- Sequestrants: from 0 to 10%



b) Preparation of tablets for chew ng, swallow ng or sucking: The

formul ati on of the external phase is as follows: - Diluents: from5%to 90%
- Lubri canp201171501880. 25% t 0 5% 10- Sweet eners: from 0. 2%CiraB2¥a/602000

Fl avourings: fromO to 5% - Dyes: fromO to 3% The external phase is added
to the coated granul es manufactured acco#ing to the invention to a

proportion % t,0 ,80%. ients of th Xt erna are
i ed wi ¢ nTEh R RagE i ised ton B8, Fosied B s mebifpcfited 2R3 BRCRa R Fon
of or odi spiewentioneo agdsbmdrion of 0% f080%) ati on of the exter nal phase is as
follows: - Diluents: from5%to 90% 20- Disintegrants: from 2%to 20%

Salivating en tQ 5% brlca or. flow romQ. 25%to
So6 - Sweot AhATLexgRRiB D dug Byita PRa 5t P kel FIRE Taigah(foare b
2011/ 1517 3emCiHe didfdigran@es A Rlbrleatlay\masé iscthe 0 optiorizily prepaeed mefore! pladivgia | S
added te t{p% s%%l%ed granul es manufactured according to the invention to a
proportion of oto 80% Al the excipients of the external phase are
m xed with the coated granul es. The vvhole is 5 then tableted. d) Exanple of
fornmul ae of orbdiReedaratidn of tabiats sabll@ MR NTS Per cent age
formula (9% Coated fexofenadl ne granul e (for rrul a 5) 54 Mannitol 28

Crospovi done (4 tirfiBfan&H-bf e ARRA BBselis BsbihRCT yst al 1 ne cel | ul ose

Diluents: from 5% to 90%

Lubricants: from 0.25% to 5%

10 Sweeteners: from 0.2% to 5%

Flavourings: from 0 to 5%

Dyes: from 0 to 3%

The external phase is added to the coated granules manufactured according to the
invention to a proportion of 20% to 80%.

15 All the excipients of the external phase are mixed with the coated granules. The whole is
then tableted.

¢) Preparation of orodispersible tablets:

The formulation of the external phase is as follows:

Diluents: from 5% to 90%

20 - Disintegrants: from 2% to 20%
- Salivating agents: from 0 to 5%
- Lubricants or flow agents: from 0.25% to 5%
- Sweeteners: from 0.2% to 5%

- Flavourings: from 0 to 5%



10 Lubricant 1.5 TOTAL 100.0 COVPONENTS Percentage fornula (% Coated

f exof enadi ne granule (formula 5) 54 Mannitol 28 Crospovidone (Kollidon CL)
5 Sweet enw0 2011515Ef38er vescent agents 5 M crocrystalline eelrhBiosen26000
Lubricant 1.50 TOTAL 100.00 WO 2011/151733PCT/|B2011/ 002000 26 COVPONENTS
Percentage fornula (% Coated fexofenadidfe granule (fornula 5) 54 Mannitol

- Dyes: from 0to 3%

The external phase is added to the coated granules manufactured according to the
invention to a proportion of 20% to 80%.

All the excipients of the external phase are mixed with the coated granules. The whole is
5 then tableted.

d) Example of formulae of orodispersible fexofenadine tablets:

COMPONENTS Percentage formula (%)
Coated fexofenadine granule (formula 5) 54
Mannitol 28
Crospovidone (Kollidon CL) 5
Aspartame 1.5
Microcrystalline cellulose 10
Lubricant 1.5
TOTAL 100.0
COMPONENTS Percentage formula (%)
Coated fexofenadine granule (formula 5) 54
Mannitol 28
Crospovidone (Kollidon CL) 5
Sweetener 15
Effervescent agents 5
Microcrystalline cellulose 5.0
Lubricant 1.50
TOTAL 100.00




28 Crospovi done (Kollidon CL) 5 Sweetener 1.5 Effervescent agents 5

Fl avourings 0.5 Mcrocrystalline cellulose 4.5 Lubricant 1.5 TOTAL 100.0
For thesewohnaeasissnmul ae, all the excipients of the extecmaBzpie®eotar e

m xed with the coated granules. The whole is then tableted. 5 4. Results of
the tests perfornmed The protocols used f4 obtaining the results bel ow are
as described previously. Fornmula Disintegration tinme (s) Mouthfeel

bhservatians_Formila 1 NA Granular Sli gh'r hitterness Formila 2 NA Ganular
COMPONENTS Percentage formula (%)

Coated fexofenadine granule (formula 5) 54
Mannitol 28
Crospovidone (Kollidon CL) 5
Sweetener 15
Effervescent agents 5
Flavourings 0.5
Microcrystalline cellulose 45
Lubricant 15

TOTAL 100.0

For these three formulae, all the excipients of the external phase are mixed with the
coated granules. The whole is then tableted.

4. Results of the tests performed

The protocols used for obtaining the results below are as described previously.

Formula Disintegration Mouthfeel Observations
time (s)
Formula 1 NA Granular Slight bitterness
Formula 2 NA Granular Slight bitterness
Formula 3 NA Granular Slight bitterness
Formula 4 NA Granular Slight bitterness
Formula 5 NA Granular Slight bitterness
Formula 8 NA Granular No bitterness
Product 1 NA Rapid wetting, Persistent, fresh
granular pleasant taste*
Product 2 NA Rapid wetting, Very pleasant,
granular persistent, fresh taste*

*: Variable taste perception according to the type of flavourings used

10 - Dissolution profiles of products 1, 2 and tablets Telfast® (Allegra®) 180 mg are collated
in the following tables.



Slight bitterness Formula 3 NA Ganular Slight bitterness Fornmula 4 NA
Granular Slight bitterness Formula 5 NA Granular Slight bitterness Fornula
6 NA G amubaniiNg113B8t t er ness Product 1 NA Rapid wetting, pgraBziiane2000
Persistent, fresh pleasant taste* Product 2 NA Rapid wetting, granular Very
pl easant, persistent, fresh taste* *: \Bfiable taste perception according

to the type of flavourings ysed—1o Di-ssolyti+on—p+rofi |l es of products 1, 2
and tablets Telfast(r) (Al gqgrae)_180 ..v“ﬁ collated{in the foll ow ng
t abl es. z:lrir:le) Mean cvV
0 0 0
5 43 18.5
10 58 11.6
15 65 9.5
30 74 6.1
45 78 47
60 80 45
Product 1
:;:::3 Mean cv
0 0 NA
5 66 2.5
10 80 1.2
15 87 1.2
30 93 1.3
45 95 1.2
60 96 0.9
Telfast (or Allegra) ® 180 mg
Z;:::; Mean cvV
0 0 NA
5 71 41
10 85 2.5
15 90 24
30 95 0.9
45 97 1.3
60 97 1.6

“CV”: represents the Coefficient of Variation, which is the ratio of the standard deviation
to the mean obtained.

Conclusions

It may be noted that the addition of an adjuvant to the formulation in the fatty
5 matrix, such as phospholipid (lecithin) added to a proportion of a few per cent, for
instance from 1% to 3%, makes it possible to accelerate the dissolution.

In the absence of lecithin, a slowed dissolution profile is observed, the presence of
1.6% makes it possible to improve the dissolution kinetics and increasing the proportion
to 5% does not afford any improvement. The optimum proportion in the specific example
10 studied is of the order of 1.5%.



WO 2011/ 151733PCT/ 1B2011/ 002000 27 Product 2 Time (mn) Mean CV 0O 0 O 5 43
18.5 10 58 11.6 15 65 9.5 30 74 6.1 45 78 4.7 60 80 4.5 Product 1 Tine
(mn) WO 2011/151733 PCT/IB2011/002000
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It may also be noted that the addition of a diluent also acting as permeabilizer to
the formulation during granulation (step E1), added to a proportion of a few per cent, for
instance from 3% to 10%, makes it possible to accelerate the dissolution. The addition of
corn starch as diluent or permeabilizer thus improves the dissolution kinetics. The

5 addition of 10% starch does not afford a better result than at 5%. The addition of this
agent is preferable during step E1 (granulation) compared with the introduction of this
adjuvant to the coating solution.



Mean CV O O co. cN0O2 566 10 80 15 87 30 93 45 95 60 96 Tel fast (or
Allegra) (r) 180 ng Tine (mn) Mean CV 0O 0 Zd- ¢ NAcN c¢i .- .-
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CLAIMS
1. Fexofenadine composition comprising (a) a granule centre formed

from active principle grains aggregated in the presence of a binder and optionally of
5 a lubricant or preferably of a diluent, and (b) a layer for coating the said granule
centre formed from a fatty matrix, in which composition

o the fexofenadine represents at least 10%, preferably 15% or even 20% by
weight relative to the weight of the composition; the active principle
represents not more than 90%, preferably not more than 60% or 50% by

10 weight relative to the weight of the composition, or even less than 40% by
weight relative to the weight of the composition, preferably the active
principle represents from 20% to 40% relative to the weight of the
composition;

o the fatty matrix represents more than 10% by weight, preferably from 50% to
15 85% by weight of the composition, the fatty matrix optionally comprising an
adjuvant, preferably chosen from hydrophilic agents, surfactants or mixtures
thereof, and these adjuvants representing less than 10% by weight of the
composition and preferably from 1% to 3% by weight relative to the weight of
the composition;

20 ¢ the binder, preferably a hydrophilic agent chosen from hydrophilic polymers
and hot-melt agents, represents from 0.2% to 18% by weight relative to the
weight of the composition, preferably the binder represents less than 18% by
weight for a hot-melt agent, or even, preferably, the binder represents less
than 10% by weight for a hydrophilic polymer relative to the weight of the

25 composition;

e the diluent, if necessary, as filler represents a content of from 0 to 78.8%,
preferably from O to 39% and preferably from 5% to 15% by weight relative to
the weight of the composition;

o the lubricant, if necessary, as flow agent represents a content of from 0 to
30 1.8% relative to the weight of the composition.
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coating sol uti datty rvdri2 0ddimdrised 3arCadjlaah 1dhd¥eA0@0m23he group of surfactants
(phospholipid, polysorbate, lauryl sulfate), hydrophilic excipients such as sucrose,
10 polyols, cellulose, lactose, silica, dicalcium phosphate, carbonates, starch,
macrogols, agents that are soluble at acidic pH (methacrylic derivatives), pure or
as mixtures, preferably phospholipids.

5. Fexofenadine composition according to Claim 4, in which the adjuvant is soya
lecithin.

16 6. Fexofenadine composition according to one of Claims 1 to 5, in which the adjuvant
is a surfactant that represents less than 10% by weight, preferably less than 5% by
weight, preferably from 1% to 3%, or even from 1% to 2%, by weight relative to the
weight of the composition.

7. Fexofenadine composition according to one of Claims 1 to 6, in which the binder is
20 povidone and the diluent is corn starch.

8. Fexofenadine composition according to one of Claims 1 to 7, in which the amount
of fexofenadine represents more than 10% by weight and ranges up to 90% by
weight relative to the weight of the composition.

9. Fexofenadine composition according to one of Claims 1 to 8, in which the amount
25 of fexofenadine represents more than 10% by weight of the composition and the
fatty matrix comprises an adjuvant.

10. Process for preparing a fexofenadine composition as defined according to one of
Claims 1 to 9, the said process comprising the steps of:

E1) preparation of the granule centre by spraying an aqueous solution, an organic
30 solution or a mixture thereof comprising a binder or by spraying a molten binder
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30 sweeteners, salivating agents and flavourings, and mixtures thereof.

22. Composition according to Claim 20, characterized in that it is in the form of tablets,
to be chewed, swallowed or sucked, or orodispersible tablets with masked taste,



33 and characterized in that it contains one or nore excipients, preferably
chosen fromdiluents, binders, lubricants, salivating agents, anaesthetics,
wetti ng agenvsyispreservi ng agents, disintegrants, dyes, PETABLRIEN2800
flavourings, and m xtures thereof. 523. Sachet or tablet according to Claim
21 or 22, characterized in that the weig® ratio of the fexofenadine
conposition as dsfi ned. accqr of Clains 1 to
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prepared 10 accordi.n toﬁéhgq.ﬁ)rocesgo% any one of Caai ms 10 to 18, for
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sachets conpri ghargofa conposition of granules to be swallowed or for a
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of the fexofenadine composition as defined according to one of Claims 1 to 9
relative to the weight amount of excipient in the sachet or tablet ranges from 0.2 to
0.8.

24. Use of a fexofenadine composition as defined in one of Claims 1 to 9 or prepared
10 according to the process of any one of Claims 10 to 18, for the preparation of a
pharmaceutical composition that is in the form of sachets comprising a composition
of granules to be swallowed or for a drinkable suspension, tablets to be chewed,
tablets to be swallowed, tablets to be sucked, or orodispersible tablets with
masked taste.



