WO 2012/ 001093PCT/ EP2011/ 060994 1 Liquid formul ati ons of rupatadi ne

fumarate Field of the invention The present application rel ates
to cycl ode®tniznoiosee aqueous |iquid formul ati ons of rupatcadiree1dbospar at e.
Background of the invention Rupatadine (1) is an authorized

anti hi stam ni ¢ agent and has | UPAC nane 8- Chl oro-6, 11-

di hydro-1141-[ (5- et hyl - 3-pyri di nyl) met hyl | - 4- pi peri di nyl i dene] - 5H benzo[ 5,
6] cycl ohepta[ 1, 2-b] pyri di ne, 10CAS nunber 158876-82-5 for the free base and
the fol | owi ng cherical f or mhikgid formulations of rupatadingfuraasathie i s current !y

mar keted in 10 ng (rupatadi ne) tablets as rupatadi ne fumarate (CAS
182349-12-8 for the fumarate salt) for the treatnent of allergic rhinitis
and urti carFefy dithedflidhtion @nd teenagers. 15Rupatadine free base was first

di scl osed im EPUS577957. Spam sh pat ent appl i cation E52087818
di scl oses the m?ﬁ‘é)f)t‘é%ﬁ(réfbblﬁzat%ﬁlrélat K(%ﬂ%%'f@@ a&d |Iqﬂ|H%Lﬂ§ilhﬁ§eoffrﬁbggalﬁé e)
and aqueous |iquid pharmaceutica ositions rupat adi ne funmarate.

parti culfr fumerdtes docunent di scl oses a syrup cont ai ni ng rupat adi ne fumar ate
at 4 g/L, sucrose, a flavouring agent, a sweetening agent and water; and a
solution for injection which contains rupatadine fumarate at 2020 g/L

benzyl al c@aciaroupd ofithd ieveatien/col and wat er . EP0577957 di scl oses somne
| i qui d pharnaceutical conpositions of rupatadine free base; conpound 4 in
EP0O577957 is ruﬁapammnﬂél ) fiy ee alghsieed FtiEsténonierageat aohbkasdiuBsl osed 8{tharoﬁ - are

i denti cal o S used
i nst ead of d%&&ryﬁald gtﬁ Lﬁéﬁ% UP” @ﬁ??&%ﬁﬁ’&@q%ﬁ&é@%} g%hg aﬁﬁ geéutl cal
conposi 10 ormsdursuer tfﬁ&m 8245 fdckPe rgen@5aand @ fAGwikheBFBDBulat he | nventors have
found that the solubility in water of pupatadine fumarate is 2.9 g/L (see
Ref erence exanple 1) and therefore t e f'or art formul ati ons nmay have

stability problens due to supersaturatihkn of rupatadine free base or
rupat adi ne furmarate and woul d not be suitable for use as a medi canent.

CN101669901 and CN101669926 discl ose |igukd formul ati ons of rupatadine free
base using 30cycl odextrins to dissolve rtpatadi ne. WO
2012/ 001093PCT/ EP2011/ 060994 2 CN101669901 is directed to liquid

formul ati ons of i for 0 g

Fupat adi ner o s SPURRPE S FErBAZR, bitl ARGAR) Bk G alpdSi BREREIGACE
l'iquid forred3as-1ahérdfe unpat aditjnfer fhe eeatiners ef fiterginasitb ade luitivesia yn emmplanosl ng
r upat adi ne, 2 soI vent and a cyclodextrin. It is stated that rupatadi ne has
Iowsolubileif]ifJ m water 5(1.39 ng/nmL to 0.82 ng/nL at pH 3.0 to 7.0, table

91in C|\|1501§9926Ru;&atyd|néfﬂ@b@ﬁﬂhﬁs&r@ﬂdﬁbﬁ:loseﬁﬁl HPosv7sa7l ubi ity is sol ved using
Formilat i on. - Spansh ea gice EXEOVET Trors MOSPRASER S durpkhe e
cycl odextr lr@afamefuaﬂta@wﬁd labyeebiisdlidurar sRfnRbduadas céHipokitbRa R chipaBdifel bRt In
10Brief descri Pt Ih?ndogume%thjlesclgs%\s/grs]trb OCI?)ntalnln rupatadine fumarate at 4 g/L, sucrose, a flavourin
particular, this yrup g rup g g
agent, a sweetening agent and water; and a solution for injection which contains rupatadine fumarate at
20 20 g/L, benzyl alcohol, propyleneglycol and water.

EP0577957 discloses some liquid pharmaceutical compositions of rupatadine free base;
compound 4 in EP0577957 is rupatadine free base. The formulations disclosed therein are identical to
those disclosed in ES2087818 but rupatadine free base is used instead of rupatadine fumarate.

Despite the aqueous liquid pharmaceutical compositions disclosed in EP0577957 and

25 ES2087818, the inventors have found that the solubility in water of rupatadine fumarate is 2.9 g/L (see
Reference example 1) and therefore these prior art formulations may have stability problems due to
supersaturation of rupatadine free base or rupatadine fumarate and would not be suitable for use as a
medicament.

CN101669901 and CN101669926 disclose liquid formulations of rupatadine free base using

30 cyclodextrins to dissolve rupatadine.



The present invention relates to a cycl odextrin-free aqueous |iquid

phar maceuti cal conposition conprising: rupatadi ne funarate, one or nore
cosol ventwoantk/bs®ae or nore pH regul ati ng agents wher eiPOTIEPRO1GOR(POSI T 1 ON
has a pH between 4 and 6. 5. Anot her enbodi nent of the invention is a
process to prepare a conposition according to claim21 which conprises: 20a)
di ssol ving rupatadine fumarate in the one or nore cosolvents to yield a
first solution, and b) adding water and the one or nore pH regul ating
agents to the fiCN&}16&X3PYiE idigsted to liquid formulations b fupetpdinerftse Basede oPHfal nhigdelivery

invention i o L osition according to claim1l 25when
the pH regS?%@isﬁ%r‘a%gagﬁ%ta%g%@ﬁﬁfa?écr%dgvﬁﬁ}éh conprises: a) dissolving

rupat adi ne f unmaChi®69936 tihdiresiee to fiauitb foenutedens| of gpratading free dbse far haselsdelivery

sol ution, ' t Lati.ng. b to
Jield a secomiasiint dcdfeaR MRk, R cRF LR SR Mg Fher
obt ai ned i f1.3%reghsl ta).82mg/mb)at pH 3.0 to 7.0, tabie® héiN1@16BA26) ane: the pobler bigts iomselnkiliton i s
a process to it b3Q: imd . pH

Febul at i ng SR SaPaRnaRe oD PR R e Bl MR, g

rupat adi ne funmaDat ® the abdve iDiselesiablentr proGaesaytivderitisiree Adeous liquid formulations of
2012/ 001093P /.EIDfZOlJ[/ 060994 3 b) adding water to the previous solution,
and c) addirwaag”ll?eu%aé?%l or the base. Anot her enbodi ment of the
present invention is a cyclodextrin-free aqueous |iquid conposition

A e PR N A R T A AR
embodi men; of |t FES PFEGaHENPh FEHfS b cieECHHE THSBUEH LU BaEAER AU
aqueous | i gothglisig@nposi tion conpri sing:
rupatadine fumarate,
one or more cosolvents and
15 - one or more pH regulating agents

wherein the composition has a pH between 4 and 6.5.

Another embodiment of the invention is a process to prepare a composition according to claim 1
which comprises:
20 a) dissolving rupatadine fumarate in the one or more cosolvents to yield a first
solution, and

b) adding water and the one or more pH regulating agents to the first solution.

Another embodiment of the invention is a process to prepare a composition according to claim 1
25 when the pH regulating agent is a buffer which comprises:
a) dissolving rupatadine fumarate in the one or more cosolvents to yield a first
solution,
b) dissolving the one or more pH regulating agents in water to yield a second solution,
and

30 ¢) mixing the first and second solutions obtained in steps a) and b).

Another embodiment of the invention is a process to prepare a composition according to claim 1
when the pH regulating agent is a base or an acid which comprises:

a) dissolving rupatadine fumarate in the one or more cosolvents,



rupat adi ne fumarate, 15one or nore cosol vents and one or nore pH regul ating
agents wherein the conposition has a pH between 4 and 6.5 for the treatnent
of all er gvo 2098 0ONS. Anot her enbodi nent i s acmrmprbad/oed9t reati ng
an allergic condition which conprises agninistering 20t o a subject in need
t hereof, preferably a human being, a cytlodextrin-free aqueous |iquid
conposi tion conprising: rupatadi ne funmarate, one or nore cosol vents and one
or nore pH regulatin% agents 25wherein the conposition has a pH between 4
and 6.5. DefinitionsDb) addingwaies tqiaepievipes @iuion. addcosol vent is a

phar maceuti cal |y accept.alp [ | vent which is soluble in water

(whi ch di ssol ves at Fgﬁgﬁhgﬂgggﬁgpggégfhe solvent in two parts of water)
and inproves (i.e. increases) 30 the solubility of the solute (rupatadine
fumarate in thi n ) ml. Sl v i nel "
nonohydri c a|coﬁgﬁ%r%@&g%mgpﬁﬁﬁﬁﬁém?5%%&@6§%8 E?%@ﬁﬂ%%§Gﬁ§8?¥@“§ﬁ@§“% s or
pol yol s g ecgnpripn@pyl ene gl ycol, glycerine,...), ethers (e.g. macrogols such
as nmacrogol 300 or | 400, ...), substituted am des (e.qg.

di net hyl acet ani ae,r“‘%ﬁa{r‘gﬂﬁé@%e, ...) and the like. As used herein

"cosol vent (s)" s @aquimat e@ndivebtsatidone or nore cosol vents". WO

2012/ 001093PCT/ EP2011/ 060994 ?.As used herein "pH regulating agent(s)" is
equi valent to " one’ 6P HoY %@ngﬁwFﬁiing agents". As used herein
"buffer(s)" is enemwivaleemmpdsiion 6fmea @H bameen buhd @5S0r. use in the tredmentSotdlidigy ei n

t he terqismeegener designates any natural or artificial substance capable
of inpafti fYUMSet taste to aqueous sol utions or dispersions. 5As used
herein a sugar is a carbohydrate of formula (CH20)n wherein n is conprised
between 5 and 12 Qi.e. a nongsaccharide or a disaccharide?. Su ars,gsuch as
sucrose, fruct oSBohegETeaIEENA depsentinventionis dnecisp At &YCEfeXTSs 89URRYS ddiweet
taste to agufRLBonehpkih@ns or di spersions. As used herein, a pH
regul ating agent is an agent that can change (decrease or increase) the pH
of a solution or steAAdgZ@eelte pH of a solution at a given pH, e.g. an
aci d, ajdase or _buftermordResiehQas the 10pH regul ati ng agent can change or
stabilize the pH of a solution of rupatadine funmarate. A

phar maceut i cal |y a@heepnebpreregiayegadentsol vent is an organi ¢ sol vent which is
authorised to b I i I : - ory
Buthor &1 es. The AR g e A 3 o R PR By the
skilled person in the art; see e.g. Handbook of pharmaceutical excipients,

APhA Publicatio it : I - ] - gl
Sheskey, Si an C?ﬁ%&%%?&ﬁ@%wﬁﬂaﬁgggoyggg%égg@%mﬁ%MﬁBﬁQm%ﬁgﬁﬁﬁ§%gﬁﬁﬁﬁemb

" phar ma2keuta z albjeyt iacepe tieedof, ere®ably 'a humarebeingt @ cychdstin-ged doseonhiiqin campgsition
accordi ng %qﬂqﬁgical judgenent, suitable for use in contact with the
tissues of AUNRNE and other mammals without undue toxicity, irritation,

al I ergi c response mapthdinbiambiatee. Phar maceutically acceptable salts are well
known in the art. 20An acid s a substance that rel eases hydrogen ions and
decreases the pH of"®8 %S ¢GRS K strong acid is an acid that when

di ssol ved i n wat eronk sr eFH @guidtivg dgemé zed i nto hydrogen ions and the
correspgnding anLon. A weak,agid i% a su stgnce t hat when dissolved in

wat er i€ only pAPEFIAfne OMPEHICS &% & AHOSMASY BEEN | ons and ani ons. Exanpl es of
strong acids include: HC, H2504, HNG3, p-toluenesul phonic acid and the

| i ke. Exanpl es of weak acids include CH3000H, H3PO4, citric acid, oxalic
aci d and t [Rfinit

As used herein, a cosolvent is a pharmaceutically acceptable organic solvent which is soluble in

water (which dissolves at least one part of the solvent in two parts of water) and improves (i.e. increases)

30 the solubility of the solute (rupatadine fumarate in this context) in water. Examples of cosolvents include

monohydric alcohols (e.g. ethanol, isopropanal...), polyhydric alcohols or polyols (e.g. propylene glycol,

glycerine,...), ethers (e.g. macrogols such as macrogol 300 or macrogol 400, ...), substituted amides (e.g.
dimethylacetamide, pyrrolidone,...) and the like.

As used herein “cosolvent(s)” is equivalent to “one or more cosolvents”.



25 A base is a substance that can accept hydrogen ions and increases the pH
of a solution. A strong base is a base which when dissolved in water
accepts twe emnm@i@aount (in nmol) of hydrogen ions as of phagPdissmbyved. A
weak base is a base that when dissolved4in wat er accepts only a fraction
(in nol) of the base dissolved. Exanples of strong bases are: NaCH, KOH,
LiOH and the |ike. Exanples of weak bases are NH3, pyridine, nethylam ne,
triethylam ne, NaHCO3 and the |ike. 30The pKa is a nmeasurenent of the
strength of an A&Hd herei pHeredlrting Ageniislds equiydens or ¢ gERore pieregidatiog aognts'The
hi gher the pKa, AEﬂ%dﬂﬁéﬁ%ﬁmﬁQeséﬁh?mmlh&m%KHokﬁm%m*e'ated measur enent and
is a neasurenent of e strength of a base; the | ower the pKb, the stronger
the base and thés hﬁsegxiH@remttheetem%(b\qveeteh@r deeiariates apheatisal o artiiciaisubstance capable of
2012/ 00109 - jugate base of an acid is the
ani on of aﬁ%éggm%%ﬁeqﬁgq%géjfgd%g@sorrdl?dgasggﬂ a hydrogen ion, e.g. the
conj ugat® base @é# u&daiﬁ@amaissgaHS@@tbohydfateofdmmplag&t@naberejn o canmlméeiwsertfhe
catlon for t cid of
s ndle 1] RE OB R s A L s e PO BE BN R gac o
either a) aker)mrgtapalﬁeofﬁm;mrtM@aMNeammbto&quamdsolmtlsnsmom;sueg@hsa base, b) a m xture
of a weak base agnd its .con ate
coni ugate acia & sl e kb e it afdas il Kl e boc SR Mgl o
conj ugat e haseluiin @& sEbifz eteqhitof asdldion ditagyivee et &1d, & bdstibi Kufler] Thelg@arthe t O
designate a, sol ution | ter of a buffer. V%en smal | nDunts of acids or
bases alb 2R ina al e R Rt ruRe DO o wsPUICE OPRER Bt fear |y const ant
A buffer sol uti arphgfma@ticallyi #dcepble bilganiCRHNVEM B2dneord2ais Soliait Wi iS aMfrisea ltake
anount results in a pH equal to the pKa of the acid. As 10used herein,

buffers ar @5§dnRinbamacsutival Breperationsby Hherieqyialory qhasifigst dpe pharmacelically, aecepigble
conponent s saﬁveﬂ@qre\weu fRvn B REBiIRd béa@n uhd B séé'%%?ﬁ’éﬁ&kﬁdék bifph&rmaeldaR@istsi t 1S

a m xture of Na2H and citric herein a surfactant is
an anphi phﬁP%P@b@ﬁ&lﬂﬁﬁ‘&leeﬁtﬁﬁgooﬁmﬁﬂl@ﬂ§YRh§@0§MfP§M’é Radlds$hsprenSiag G Pyen BNt he
interfag al10t1gggs,mgg\7 between two liquids or that between a liquid and a
sol id. An acidic solutionis a solution with acid pH, i.e. a pH
| ower than 7. ATb%ltsﬁ”praﬁ@li“@aﬂyﬁ®e®b§63|bqu%tol®ﬁ%Fﬁ%@@ﬁ@ spprding, temedicap H

hi gher tharhdiement smtable uéehﬁ G & \ﬁfﬁdﬁhé) fisstdd®r RineR ?Qrﬁ? tI‘ﬂeY?rﬂhh?E' WG undue
rupat adi ne’1i Is Inten to be considered as tree base, when
r upat adi ne tdxmtvatrréa:tlen a@rmmmpbrmenﬁ the like sPhawsfaesukiaty acceptable dal's atetwell knowt Fiehe

pr esent |n\é1 ntion the concentrations of rupatadine fumarate sol utions are
expressed by reference to the correspondi ng anount of rupatadi ne free base
(and ar 2 i ndi catedcidis a gubstannpdiabidicase3 MdjogenTidrngsnd deoreasesihe pil of2Cblnin. A strong

trat f i f t t ad [L 1
concent r at Pands & sHSEL AR St VBR U8 bt KRFRRED Bl 10 HMAS (R 4L o be
mul tiplied cmes;a)ncﬂ@g:dnmn Pofieall ackBs a substance théiswhers diskolbeziriivater istdnly pareédlip®nized into
phar ceul ol SOTPOSLAL O oGO 20, 50! AR, OB, B RS

exper i ment ahd Heka. ERaebldIonRRR Bids Shcd@SCH,C O, Hra,aditit: a@ﬁebxaﬁ@m @cidffﬁédkeor
perfornmed at room tenperature and at nospheri ressu

ot her wi €& i ndi At S| %“b%@ﬁ%@ﬁtﬁa&@%?@“y?@ﬂ?ﬁ d%g &ef Q@ea?ﬁ%@? P'é§b%ﬁ%i“t% A% w V.

Thus, a solsdny @é’!se%oerﬁa% Whldhgvhér%h&f)lvéﬁ i® RatéHaBeepB B4R Sarhd ane@M{iAmBI$ ofhydrogen ions
g(solute)/lOO used herein, when ranges are given it is

i nt ended’ t @S elbaerdisaplyedtApeak msél*sr?éﬂﬁ%tf‘% wheq) dinsalved &n waker pecepls Q’W@ feaplien Jramelks .
Thus, for eXaiRise dissMed Ekdmple$ of%?r@ﬁg%gsefs B@t Nadl-h ROIH’ HIO%HQ%W Bxatholes &Mdal0- 5"

t he pH can 30have any val ue betweéen 4. .5, including the end val ues
4.5 and 5. hasepee & énldﬁ@g@WvlmanaﬁlemlarmlmeeNaHﬁ%ﬁmdthﬁilkeV\o

2012/ 005[@93PCT/ Eﬁ)@&(%:ls/aorﬁ&gtﬁ%e(ﬁt of the strength of an acid. The lower the pKa, the stronger the acidity.

The higher the pKa, the weaker the acid. The pKb is a related measurement and is a measurement of the

strength of a base; the lower the pKb, the stronger the base and the higher the pKb, the weaker the base.



Consi dering this, aqueous acidic pharmaceutical conpositions of rupatadine
fumarate are not suitable when formulating a nedi canent for the

adm ni st raoi2ore/iovBupat adi ne fumarate because Conpound PCTEPRO11@60924 Op upon
storage as an inpurity at excessive IeHe On the other hand, the 5
solubility of rupatadine fumarate is p dependent and the sol ub| lity is

hi gh at acidic pH and decreases when the pH raises (see Reference exanple
1); therefore agueous pharnmaceutical conpositions conprising h| h | evels of
rupat adi ne f umarf@pPEudale bBESl @n 3id inPeaninphanisid whes Be prikhas edessrsle Yipasn &di ne
fumarate is 4 ﬁﬂe co'ﬁ]rﬂr%dcté G EBYH,p0.S |9‘-I%4*9Th conjugate acid of a’%%gegé b @:gloﬁ Brﬁe@%hédtﬁéj' d
phar rraceut| conposi tions of rupata |ne g rupat adi ne tumarate

10di scl osedydragen heis agcepted, hgdlkee Opmuﬁale@méowebeeh%t evident to the person
skilled in the r can
be sol ved when th%rFseghﬁehtBXﬁ]@tteQ%guf*ef\é%sgdqglegkggeltheg?ra%@m{gof% v%gk £

phar macéeut iacadits oon)lugatesbasel, b»ra mlf(ture oy base aﬁdJItEHJOHiﬂ]gate(BOId‘m a mxtug,;f of nwp@thash ne

fumarate, on C 150ne or r. H requl atin

wnorern t nahCoRpsER FaR I el Falo ARART et RO oRE S B b SRR
enbodi nent atihg hatqmemjﬁer sd)lutqm|sd1eaxha>rdengmmtalsclatlon oo abufen Svheid snﬁalnemmrnfseem
i nventi on ar,

VT e Bk Bt r2 B bR IR BN TS sttt it hafter ShELET )

anmount of ea@ eV rebrjisyhte ibasef il MEsaME molé’rsarrfb’qrmfesmi@ew 4 oH squblad thepka dnheaddid. As
one or re cosolvents sel ec

enbodl t he conmpositjon, co ed from
t he gI’OLpp Ysrideren; by "Eerﬁﬁre g%) '&‘ﬁ‘é&?ﬁ%ﬁt@ DURS ISP BT CRABEILS éar@R( %r

pol yol s, etektﬁfpfetrerbdfrewbzﬂpoz/dpmcea&dmmssa leﬂurﬁﬁmaWO4§M@aﬂﬁnt the one or
nor e cosol vents are selected fromthe group consisting of ethanol,

i sopropanol, pr 6ﬁweéﬂere@|e\/ws@ctanbwe@mpwmc RRIBPBdhat Huers t*i?a%‘ﬁ%fﬁd?”s'%@f a

di met hyl acﬂétﬁfﬁhgfﬁteﬁ%l @i bétRben ARIBuids or that betwbdh ARui@SHAQAbIAENT , the one or
nmore cosol vents are selected fromthe group consisting of ethanol,

propyl ene gl ycoIAn agiHeIoE s BBtitiemith #eie Pib gela Mdover then & ﬁ@@'@%@)@iﬁ%@ﬂ t he
one or r t cted fromthe group consisting of pr opyI ene
gl ycol, Wg)nagvrltﬁ%g@ pggg a}rﬁgﬁn@ﬁhgol 400. | n anot her enbodi nent, the

conposi ti on compr ihs egntexholy the reeesent sykriiemwhenl mpatasie he mediaieddi ivgintendgdtchies

of ot nanol a8 18 o5 BB AR LR » REHBIGT B 45 Gy Re LG
300 and naowvetjol thé0@ncehirationsodf hrepatagin dichhanae tsol ttlaes ertenqxorsi;sed:l dWI refermpmltsdbe onI y
o conr! uels AVl SR 55 AR O RR APl BB LT Bl ol
cosol vert wicottentstiqas ofrygaediee §yraielexprdssededs g dueatadaejdﬁdmmtrattoh@expressp@ss tion
5 or mmor oGaPIeg0E AR PR EE Rl R bt fon compri ses only
one cosol vent W Qkediterenphi @@nd phdbikdceutical eonpbdtph, cembstoma@atiormtiften a@easi ti on
beon f ound THHREERE. conposi ¢ i ons of the. present | nvention are particl arly

stable (in termyneds dunngt ih@iteal aCaeRUARentd dBBQAd $loBddaede HesoMRM hbBiR are
cosolvent is not a surfactant, particularly when 10 it is not a

pol ysor Bat &btaines oa periaimse alireasHeMperaie 8 SWIORERCPESSWRo not conpri se a

surfactant. Unless! d%e%lr’is%ﬁht%ate@@%hd@ﬁf&hon& hr%lc§t@c§94 %%Frés%énddté’ oNQL. BREPS i se a
surfactant and the total anmount of cosol vent(s) from5 to 50 % of the

f or nul at i oROlUtoRcRlRBiNG &t obHisbisi mABRR it coMain: X mo(ng_) do not conprise a
surfactant and %E@seﬁ QL&h, \Aﬁ\gpt‘éﬁljes o 399@% \ﬁf“eﬂ(‘ie@ c%]co\/é? all thWeﬁnetd%te%?ué)@aQtNelF he

formul ati on. 15The pH regul ating age har maceut | ca
conposi t i onsthefnd Yakes. Ahusniel examudewhéyet |b§tatf3@;hgt ‘the pH Is between 4.5 and 5.5", the pH can

30 have any value between 4.5 and 5.5, including the end values 4.5 and 5.5.

Detailed description of the invention

The inventors have found that rupatadine fumarate in acidic solutions forms an adduct

(Compound 1) of rupatadine and fumaric acid.



aci ds, bases, or mxtures thereof. I n one enbodi mrent, the one or
nore pH regul ati ng agents are selected fromthe group consisting of buffers
and baseswolnizmoivher enbodi ment the one or nore pH regeCatEPe@i1Ag®HL S are
selected fromthe group 20 consisting of buffers. The buffer(s) are used
to adjust the pH of the conposition in the range of 4-6.5 and, to this
effect, they preferably have a pKa in the range of 4-6.5. In another

enbodi ment the buffer(s) show a pKa in the range_of 4-6. |In another

enbodi ment the buffer(s) sh Ka in the rang¥ L6.5. In a further
enbodi mrent the buffer(s) s | Ka in the rangeJof” 5-6. In a further
enbodi nent the buffer(s) sho pKa_Tif~then r ange of 4.5-5.5. In anot her

enbodi ment the buffer(s) sho pKa in the range o\ .5-6. 25 Exanpl es of
suitabl e buffers are: phosphag’jﬁuf fers (such as PO4/ KH2PO4,

Na2HPO4/ NaH2PO4, Na2HPO4/ KH2PO4Yand the | i ke), a2HR@t/citric acid, citrate
buffers, acetate buffers (suchras acetic acid/sodrum acetate, acetic

aci d/ amoni um ag: % 3 nd the |i lae), and tarrlT’ani um aC(?t atte/.sofdi um edet Et e.
These and f ur t h&P " HEIPAYE 2BERHECTIREH P HRMBIHIP R O SHFEITEHLILREE Bh of
t h? Eur opeatitaftb arhem dapaeting o 4hedicadent fohitieh adnsnistagar @ompdtaaitie en@ate! ayause ff
reference. |n an odi nent e conposition, 30 conpris 0 u er.
| an enbodeRe TSR IRbuEn oG8 &b RpiTLES PoAICeHGh e dh T o AR 4
Na2HPOA/ g tshlitsityast natadvitiiiaté KhiBRiehenasnt BiR2RPSOAONG Rt adidic @ﬂar@&@@@bs@@ nt

t he conpositi on conprises only one buffer which 1s Na2HPO4/citric acid or

Na2HPO4/ KHBEY the | RY Eais6t sk RERRDET samrlet he thesivisodues s rPheBia el 0mpAitienone
buf fer whi ghngr |§|$N§HB% Maﬁ@%@ﬂe fulmBra@NR LB pHe BlR Qb MBNFosditke beciBe rupatadine
2012/ 001093P 11/060994 8 conposition conprises only one buffer which
i s Na2HPO4/umefalq ignohayfigiently folgieot her embodi nent the conposition conprises
only one buffer Amfdﬁlg th %e%%wp%ﬁMBﬁﬁcomposmons of P@%@W&rﬁ rgbéudfﬁé Suntitde

buffers fornmed wth phar rraceutl cal acceptabl e salts of - and H2PO4- .

Exanpl e$0 | ﬁ@clm@mmm@mﬁmmwew Cant ldhepean skietiMbeat. KH2PO4 and t he

| i ke. Sai d 5buff b n i t eci,fi t

phosphat e sal tserf])érS wﬁ%fbr?ﬁ%\}sé ﬁﬁdeﬁ%pgglag%e aﬁo(@%dfdﬂ b ﬁosphohr@?ébr@@?tg{;

adj usti ng tcyedexdnics aﬂuaws tgidphariagselisal composition omlmatadmefumnrhfeéorspr@n@ buffers
formed using ci t—“rﬁpa?a%lngfu%g (eor pharmaceutically acceptable salts of citric
acid. Said buffers can ai ned adding the specific citrate species or
adding citric aei doneprroare coatientsabd s and adj usting the pH with acids or
bases. Acet at e blﬁffre S.are uiltllffaerﬁsformad usi ng acetic acid and/or

phar maceutical ly ac 88eré%ﬁ)e YA T%SP9E° acetic acid such as sodium acetate or
anmoni um acet at ehasidtht teenpbsitioe hasSaiHbetwaérf4ang 66an be obt ai ned addi ng the
specific acet at Les or addi n |c a or acetate sa

26 ust i g the- pil Gp eRb e ol Sharta RedlBto Rt ke St Pt on
regul ati ngsegend s are selected fromthe group consisting 150f bases.

Sui tabl e bases are: NaCH KOH and the like. |In an enbadi , .the

conposi tion corrg}?rb%”%bog_{ P@}lﬁ??n@talb%{%oé”t qf ﬁOSQHerkE(F?Hﬁ)%P’ﬁgrf? %8 @chﬁgg@ﬁhprbﬁw
conpri sgs  QRdther SR JiRBS &he\Wil 8Rountof BERENNL(s) is from 5 td 2% spEFech@mulgiaRodi ment the one
or nore pH regulating agents are selected fromthe group consisting

phosphat e buff etsan ok oquRRDl he; OMPAsitielGOAIPises frie:f BION PSONPrES seigeied f&i”éth%&’f)?per S,
amoni um aegisRfimbBRehokanieftetRt &)Iyﬁ%qc SRS or 201 ds, @tﬂ&é%%utﬁﬁ&l&ﬂdrﬁ@@t the pH
regul ating agent is an acid. Sui'table acids are , HB3PO4 and the like.

| n an enbodi mentn anaigeriesoadimentrdigrane oF m@rﬁéosﬁwwseﬁjw%ieﬁ@m&é@rSJfOGJ@)?Of‘iS@t'nﬁ ebm 1 %
to 10 % | t f | S) is
From 1 56 t 48 o e e ool o P e P A Bhd

regul at #ng pegédngs) is froml %to 3 % 25In an enbodi ment the pH of the
formulation is

formulation is @gainﬁgéry”% gmgﬁ% oéwre%&gh%ﬁiég%n% I rren%r% CBMIS&TQC(# Qﬁqoe"

f or mul at i omropgenb @tyoub eracBgahBe) aBd Biacrdgol 4A.0b heatheeeriodimamnihe orieer mbfe@bsotvbrés
formul atio t f the

formul ati o%relsgle‘g%t%v\@gﬁr% géf)ugg%%m%!)@m%%egggoéﬁgrrgg 1{65 M%% 8:;'%(?“ ons of the
i nvention can bén anstbet efnbodmanatheaoinpoaltmtcmaprlsmnlyméf bceolpdnatmotemembcailment

conposi L As of the invention can nasal adn1 ation. Wen a
phar nac it NPT Rg B rf o S350 R0 SR GR PSS REEHEEY Foveltboal
admnistration it is required to be isotonic or slightly hypertonic with

t he nasal nucosa.



WO 2012/ 001093PCT/ EP2011/ 060994 9 The pharmaceutical conpositions of
the invention can further conprise one or nore of usual pharmaceutically
accept ablwoeniimat s. Sai d exci pients are well known i mctreP2@nic@nd
conpri se sweeteners, preservatives, colgrants, flavouring agents,

t hi ckening agents and the like. Suitable excipients and its role can be
found on Handbook of pharmaceutical excipients, APhA 5Publications 5th
edition 2005, edited by Raynond C. Rowe, Paul J. Sheskey, Sian C. Onen,

| SBN-10: 158k Zepsegol 3@%@@ regcrogol 4. t'fhmo@efe%&hoﬂméﬁtt@ PEPOS{ig CqiprigeR@nly one
conposi ti onRgsRint ts@l@ctédnﬂcﬁﬁ‘ttﬁeogr Lg; _@ong?ﬁn i %%p?@eo col and mac_rcgb\pﬁo.am Bfother
fumarate has a bitter taste and if I|qu armaceut 1 cal conpositions
accor di ng tembadheeni Hﬂeeqqmpqsrﬂorac@npirimmtye@efQ@ﬁol\@ntawhiqbsié prapylene @lyseli traploghet hat
said fornul 1 t t te.
T05ui 1 abl & “LoRfiR A Rl QLS fyhod UGN A0 Glioni s M0l B Ao b0 o
sugars (Bsuoch msowbé@ooyeanotheuemmmentg thucnoe;msmdcqrﬂweselﬂolnle)one aogoivérit aihih is
sweet eners S

(such as. deEHERA3RAEHAR BBl e BrBARoTRERHE Rt PREERMABLE 1BBE .
salts (sucHd@s cycl amate sodi un), aspartane, acesul pharre or its

phar maceuti cal | y ,accept a

B lcr alose. | neohdddl e i SEraTES it S PRSP ARy AR AR ety ¢ ne
15l i ke), arteﬂmemmtleﬁofthmpcm@d Il upon storage) Witenae cesvtverd isneird sutfdt@niSpuetietigyenen S a
sugar, rtl{jalcﬂ%b be weetener or mxtures thereof. In an enbodi ment the
sweet en §ha esaccharl n or its pharmaceutically acceptable salts

(such as sacchannanes@mnwn the@dsol(?@nl(§)'dd5ﬁkﬁcdnﬁb%e%(ﬁurfaclaht has al so been found
t hat the COITpOSI tions of E]I‘ esent invention conprisi ng a sweetener_ are

20 particularl ylrgqngqureengop%mqné REOHIeRSr RelOf ETPEe acyzrsad e RIRIATOLY 8F age)

when the swegkh&Rs)is fom ﬁo%@'%%\'th@brn@[&tlcﬂarI'h'aﬁdtHék@ﬁbo&ﬁ\@rﬁﬁh@@&blvenﬁ@rdbh&%n@ﬁnhé/ when
t he sweetener is sucrose, saccharin or har maceuti cal | y acceptabl e

salts (such sugcign @echg Pl %@Hltefr??soﬂﬁnt(ﬁi'%qm%@ 2% hef BoPMUaoran enbodi ment, t he

conposi {4 on COMKd §ERyg Lﬁanﬁ%@g% ?ﬁrthesgﬁbr‘ﬁﬁée‘ﬁﬁkalf(foﬁ’l sﬁior%%g%mv@rﬂorﬁ(faﬁ b b@eR)!
sweet ener, and m xtures thereof. |In another enbodi nent, the conposition

conpri ses &cigsnpasese planixtiges thasqobd from sucrose, saccharin or its
25phar maceut i cah ye @tﬁ&%%ﬁt%@or@%l e @Fé ulﬂh%%#édﬁgaetséﬁfe@%m thb@ro%ﬁﬂ%ﬁg

enbodi nent, the conpositions the ['nv 0 not conprise a sweetener.
| n anot her Oébvﬁejdam@mes the invention relates to conpositions which further

conprise one or et oFﬁePémbtoE'iﬁeth%' S o’?%o?e?‘&-\ %:gﬁglﬁ@a énfdire %lecEE‘arf%mCtﬁé ghgnt s-

30-one or nore vouri ng rvative
Sui t abl &pr eswistingof buﬁerarTéeﬂm‘stl) granwhynhdgmxtyfbmexhlmme eqnlcpemtw Imatha:rarirgelofzbﬁfbmdl

per v O YERRER iSRRG B b BRSO
red col or antpKEinli28rangeanf diteln aoathed embddinibiGhe byifertspbliomen piali thm/rdﬁgelﬁfls gemth & he
T e bR, BRSSP S o LR URE ok P IR
pepper m nt sh@raike m’:tﬁkdaiﬁd@@féi 5-K8.In MSiertembddindnhtheEEsNghoRg PKY is tha FaRg@ARBlBam
gum CaE rel lxa?n?p?es o? su ggl]e bu 1¥err)sr grgegl)flogp gte %rt}gerst r(1sﬁch| iaskﬁz-HPO4/KH2PO4, Na;HPO4/NaH:PO4,
Na:HPO4/KH,PO, and the like), Na;HPO./citric acid, citrate buffers, acetate buffers (such as acetic
acid/sodium acetate, acetic acidlammonium acetate and the like), and ammonium acetate/sodium
edetate. These and further buffers can be found in the buffer solutions section of the European
Pharmacopoeia (4.1.3), which is incorporated herein by reference. In an embodiment, the composition
30  comprises only one buffer. In an embodiment, the composition comprises only one buffer which is
Na;HPOu/citric acid, Na;HPO4/KH:POs or Na,HPO4NaH,POs. In an embodiment the composition
comprises only one buffer which is Na;HPO4/citric acid or Na;HPO4/KH,POs. In another embodiment the

composition comprises only one buffer which is Na;HPO4#/NaH:PO.. In another embodiment the



In an enbodi ment the pharmaceutical conposition of rupatadi ne fumarate of
the present invention conprises rupatadine fumarate at a concentration of
from 0.5 wo 20120098 upat adi ne) /L. I n anot her enbodi nent wrhe/RPanveeeut i cal
conposition of rupatadine fumarate COITng ses rupatadi ne fumarate at a
concentration of 1 g(rupatadine)/L. 10Another enbodi nent of the present the
invention is a cyclodextrin-free stable aqueous |iquid pharnaceutical
conposi tion conFr|S|n rupat adi ne fumarate, one or nore cosolvents and one
or nore pHCPERYEIICAL ‘F%@”%@]é’ﬁ'ﬁ $ONQ EHFHRE rECA i rﬁ‘@zl'ff’@ﬁﬁj@@@@'ij o aalseraeppedipent viten 4
and 6.5 andoiielihichntis bR AT s REHPORGLMENT (S) 1 Trom 5 to 50 9 of

the formul a nmbodi ment the invention is a
cycl odext ri n-f r Eosghatebbusfera greeloiiiers Iforejed withpphamraaeidicatly ecsbptabtengatis pft iREH> and

conpri sing: F‘d‘p%&é?ﬁb'le@‘?nc uHé%kﬁl‘(ﬁ/KHz N80/, ﬁgg%g%pﬁg?/g%fgggﬁd @Qgihéééaéfm €

pH regul at| ng agent e co oSition
Anot her %nioftrsnentbe @btamWeusmg\ﬂ@nspe@fm qomblaatlcrym‘l nbokpidte satts or ey phospbdte sp@gereous

liquid pharlm{a%gﬁo onca% a%a&rjusﬂ p”%t'w Hl%rba%gsr upat adi ne fumarate, one or

nore cosol one o regu ing agents wherein the
conposi tion has CérapHuteet ave buffets farmed &lr@rminmsraed/or rhérenateotically sacaplabié saf of
cosolvent(s).is . fram5 to 50 %of the formi ation. 30Al n her. nt of
Che i nvent Fhh 2F¢ ZRRYBrda it iR Al il R Ssty it AP ARCEE cal
conposi t i oRalg@npadjusting e pH witedcaig bmasésunar ate, one or nore cosol vents and one

H | at t 12/ 001093 CT/ EP2011/ 994
Cherer mil e o s SR BB e P ER L TIagEtS Aol AT SHHARDY Stosehle 57l obr

nmor e cosol 4ediit Sci®bkh %@kmheateftatwﬁbmmm Qdét@tecéhﬂ?eHeSm(é reRid Wluffeps @amdeebataingi ycol ,
macrogol 300 and macrogol 40 Anot her enbodi nent of the present

i nvent i on 2499HRe shedicd etatt%%pe%‘iﬁcqr M@Q@?qt'haqdr%éceé?éﬁfé&%‘d PHERRoANG RS WREES ons
of the pregemkes Nvention for the treatnment of allergic conditions. In one
enbodi ment the 5 allergic conditionis allergic rhinitis or urticaria. In
anot her enbodi m¥ha" amhediBhile 8ietqr srRredH r@%@t'r@@é@’éﬁﬁre selpglath rampihe B@URf@@%ﬁthor t he

treatmepy @f ba%éé %ﬁl@blg 5RO T NS Kb aRPGEIIAL Iniaf el%@d?i%eﬁi lh@@@mdogltlcﬁ\rh‘%
embodi ment the allergic condition treated in the paediatric popul a on i's

allergic r Wnlnprﬁbgseohn apermhodigentane composition comprises only one base which is NaOH.
In another embodiment the one or more pH regulating agents are selected from the group

consisting of phosphate buffers, Na,HPOu/citric acid, citrate buffers, acetate buffers, ammonium
acetate/sodium edetate and NaOH.

20 In another embodiment the pH regulating agent is an acid. Suitable acids are HCI, HsPO4 and the
like.

In an embodiment the total amount of the pH regulating agent(s) is from 1 % to 10 %. In an
embodiment the total amount of the pH regulating agent(s) is from 1 % to 5 %. In a further embodiment
the total amount of the pH regulating agent(s) is from 1 % to 3 %.

25 In an embodiment the pH of the formulation is between 4 and 6. In another embodiment the pH
of the formulation is between 4.5 and 6. In another embodiment the pH of the formulation is between 5
and 6.5. In another embodiment the pH of the formulation is between 5 and 6. In another embodiment the
pH of the formulation is between 4.5 and 5.5.

The pharmaceutical compositions of the invention can be used for oral administration.

30 The pharmaceutical compositions of the invention can be used for nasal administration.

When a pharmaceutical composition of the present invention is intended for nasal administration

it is required to be isotonic or slightly hypertonic with the nasal mucosa.



Anot her enbodinent is a nethod of treating an allergic condition which
conprises adm nistering to a subject in need thereof the abovenentioned
cycl odextwonefymeervaqueous |iquid formulation of the 10pres@mrboiioe®@nti on. |n
anot her enbodi nent the allergic condi ti?n is urticaria. In another

enbodi nent the allergic condition is allfergic rhinitis. Another enbodi nent
of the present invention is the use of Conpound |1 as purity

mar ker of a rupatadi ne fumarate conposition. The anount of Conpound Il in a
15r upat adi ne f urte§ BiitEnaseigab SMPPYienT efrihey Bvedion eopmiUureal ceBirpRyongrr MR weehod

such as th%hé?,ﬂg‘ceﬁiféﬁgrdc%gblb rbx%?#ntféo%a% excipients are'A\V\)QIt ket ‘?mdérmﬁﬁﬁ cSpritdre

present I nvent1 on assessl| ng t he pur|ty of a conp03|t|on
conpri si ng swegraeradiaservativaretclatents\iner digagenisethigkonoedgentaanddie lik  Conpound 11 i n

d i : ] C
e o hoeh oSl SELRAREE LI by Bl g
fol | owi g Petlibatioss Hregitions20d5, tedited éby é!ayrhomé_Ct Rewep Paul UrﬁéleS?J@y)fSié@@rr@wemdBBNHO

present anq5§2q'fb5§% gﬁetc%]l& s@{ablg Q)?Cipre% %Jés%mﬁélﬂ'c?m SR, oP gé’m%%{ o Q) del%fed V&wpd 1:

Met hod of measurin asured accord
Eur opean Phar nac&ommmlnafuﬁlarztefhasaa bitteotaste areir'rfpr@rliamlderErn(aﬁmlcaIZ@ﬁi))osalnrmt aactordmmher iC

pressure u in ) otent|0 C

P bpar at us. el & AT el AR NG i g e LRlRrle =Rk
2012/ 001093965&9&@%&&%3&60994 12 Method 2: Method of neasuri ng the %
Conmpound! e C nmet hod, used tq determ ne the. % Conmpound |1 |
Soabont Tl n o foSHEPESTETEES Anagk i RO ive I e ARl B Do B8 2%
using the fsmirds@VﬂuEtébe,Cgmﬁsetdn@ﬂ%-llkd),mlélQWWn%l@sfu@h Mcﬁﬁrﬂmn&@fainracmmsure
5col um: C18 10 - Phosphat e buffer

m (3.9 nm x 30C'"?W nol
sol uti on pﬂc%ptéb"{)sﬁﬁs (e agpageratn oy Cyfla@atﬁﬂvwwrfa@?@eaz“vemept -Ssdpush @
spect r ophotepygRbRr s@lumi 6&pdHae e b@BiiheRe tdr Sﬁarnﬁb@ﬂéaﬂsd'a&ﬁpta@@rsﬁl?é (stbh9agm N
10relative retention tinme of Conpound |1: aprox. eference
standard s@FasHPREAS pétﬁssi“(]‘ﬁ)éﬁ‘é@i‘?sﬁeneﬁ%p'w@@ﬁ@aWP”% Wi”@f%d'é@fpcbeéﬁoﬁﬁr@ﬁéh%d as
descri bed i) Bef akGReReEerampl e 3) are used in the identification of the
conponents. +he test sanple is conpared to the equival ent placebo (sane

formul ati on wi t oaitembagmen dierswedtenainip atsegartad agified Rwesleaer oapiuRs thrseek s &l t h
ot her exci o]
100* (area %tng%o fﬂ%émﬁeténg g%?%égr igé]aé;c% ?ﬁ'ﬁ)a a m%m%gya%ceé%m ﬁallt&%@géht ﬁ?ﬁt hod

of measuri rs@cclnaiesaﬂlumt‘r |otry|xtwfas thered| ut i on The clarity of a solution was

measured accor d'ltrﬂgsms% bhé?ﬁodﬁb‘Fh?ﬁﬁe%m@&ﬁ&dl%ﬂ%’&@éeﬁt ifveffortcotpridg alsAendlard 0OM

tenperature and a eric
20 particularly stable (|n terms of formatlon of Compound Il upon storage) when the sweetener is a sugar or

an artificial sweetener, particularly when the sweetener is sucrose, saccharin or its pharmaceutically
acceptable salts (such as saccharin sodium) or mixtures thereof. In an embodiment, the composition
comprises a sweetener selected from a sugar, an artificial sweetener, and mixtures thereof. In another
embodiment, the composition comprises a sweetener selected from sucrose, saccharin or its
25 pharmaceutically acceptable salts, and mixtures thereof.
In another embodiment, the compositions of the invention do not comprise a sweetener.
In another embodiment, the invention relates to compositions which further comprise one or
more of the following excipients:
one or more colorants.
30 - one or more flavouring agents.
one or more preservative agents.
Suitable  preservatives are methyl parahydroxybenzoate, benzyl alcohol, propyl

parahydroxybenzoate, 2,4-dichlorobenzylic alcohol, benzalkonium chloride and the like.



20Ref erence suspensions |-1V (suspension | is the clearest and |V the |east
clear) were prepared according to the European Pharmacopoeia 2.2.1. The
sanpl es ovoropabagsne fumarate sol ution to be tested wereTwEPsmMaloboconpar ed
to the reference suspensi ons and thel r m/arlty was visually rated in
relation to reference suspensions | a sanple with clarity < |
means that it is clearer than the clearest reference. 25 Method 4:

Accel erated stability The fornul ations were stored in a climatic
chanber at 40C Puitablgramsania 3re ©d FRiorend FyS, cavpael raioug F-dalk auingtiiserelloy|EaI94 and thg s
during a 3gonth period. At the end of the 3-m period, the % of Conpound II
present and the clarity of the solution were neasured according to Method 2
and Met hod 3 reSpiableiligvlnipg ag@6 e steavbsratiiedurs chelsy flavoy, kanendi lewua mingfiavour,

predicting OFaﬁiet %@W'f*"ﬁ%eﬁ*?erﬁ'nﬁ@s %ﬁa thﬁk@ in a short term Typically it is

consi dered t a co a desirable stability when after 1 nonth
in the cdonditi orSsltahieMCke.mrmedgeab@maantmarrdmmscannﬁdloﬂaammwp@rrellmamar(d theHkedo

Compound |1 det f thin
the- condi t 1 ons. Teft PO 8o & 9GsGe AFoRafof Hireten UiPe8t s bt
2012/ 00109 3mentipredeRprisks mw@m ftm&ra(écmrpcommmtrhtlon d’e‘toerrﬁ tneﬂ g(Jlmaatagnd\)lEtlh\ard)tr@r
St abl e corrpogl tio e conditions

oot oned BRatinetEs drReEates ettt R e So T e nalefd VTR AGE 5
The sol uti @ﬂ&er&ﬁt@n@i’ﬁg@ruﬁmmeﬂ under Method 3 to determne its clari ty,

which is an indication of th resence of precip d materi al referably
STabl e Thrut onaidies SBpSlnebro R FRE N e, Moabads Pk B oB st S e ST o
usi ng Met h(pﬁlarraaceﬁgeae(ﬁ@ag@n@mmhgas Ref erence exanple 1: Solubility of

rupat adi ne fumarate in water at different pH The solubility of

rupat adi ne f umar at@Padee WEeEEN ned by adding 25 g/L of rupatadine fumarate
to 10water and stidnebnBorélstkoeetsd® - 24 h. The resulting solution was
filtered and the anount of rupatadi ne determ ned using the Method 2. The
sol ubi lity of roupa®adimse PiikeHadfeades wat er using the procedure descri bed

above i$ 2.9 g/ kvher&ﬁ'tﬁégcotnmgslt%ﬁ“ﬁﬁs Brﬂncﬁéiwéeﬁ 4 B 6 5ShAGnbEhH TR toRPlakbinPie Of
known lensteado water, the solubility of rupatadine fumarate at

di fferent ﬁ@%omscﬁeff@@fpﬁ%% otthmférnwiamaf the solution was nmeasured prior to
the 15addition %ot@e‘ﬂ@% gq%ﬁl‘;f tﬁ%fﬂ?ernﬁ’otn?ga %Yegéj&ﬂ’ii“% gka‘ol@ﬁqtfe&isrllh{f?@ﬁh@ma%tlcal

fumarate)/L) 1.4 1
composition comprising:

rupatadine fumarate,
20 - one or more cosolvents and
one or more pH regulating agents
wherein the composition has a pH between 5 and 6.
Another embodiment of the invention is a cyclodextrin-free stable aqueous liquid pharmaceutical
composition comprising:
25 - rupatadine fumarate,
one or more cosolvents and
one or more pH regulating agents
wherein the composition has a pH between 5 and 6 and wherein the total amount of cosolvent(s)
is from 5 to 50 % of the formulation.
30 Another embodiment of the invention is a cyclodextrin-free stable aqueous liquid pharmaceutical
composition comprising:
rupatadine fumarate,
one or more cosolvents and

one or more pH regulating agents



4.1 4.05 5.5 4.06 6.0 0.96 6.4 0.17 7.0 0.035 11.0 <0.005 20 Reference
exanple 2: Rate of formation of Conpound Il in agueous sol utions of

rupat adi nwo 20 1man@s e It has been found that rupatatiEreomee®bs Wt h
fumaric acid in acidic conditions to vyi ﬂd an adduct (Conpound I1): WO
2012/ 001093PCT/ EP2011/ 060994 14 D fferent aqueous sol utions
conprising rupatadi ne fumarate at a concentration of 1 g(rupatadine
fumarate)/L at different pH (3.41, 4.38 and 5.00), obtained adding the
requi red anpunt WB¢reiR BB GRMASHEON GRS 3HE ReAgEn BANdN0 YRR PRHONSET WETE 6958V ni ng
only wat er I ' A | t Stenperature
condi tions S?é;%gr];qd @gwfenggpg%%éeﬂﬁgﬂgk%en lg((%l)’ /% %&Hé%%gsgg%ngga%@%@drgbnt hs and

anal yzed at t heAnaltgir ampodientaof the messenbinyenticanuithetiser dh the syrtbdetrintfige apeeusdiguidusi ng

Met hod 2, Sfo%ﬁtélr%@ﬁgl tr%ié@é@( R}ﬁgt%‘gg@q@%%eé@fiaﬁgréid @dndi%ngqmﬁ)éj%ogﬂ?n%ntwth 25

nt i
2C40 2C % oun nont
allergic condition is allergic rhinitis or urticaria. In another embodiment the composition of the present

invention is used for the treatment of allergic conditions in paediatric population. In another embodiment
the allergic condition treated in the paediatric population is allergic rhinitis or urticaria.

Another embodiment is a method of treating an allergic condition which comprises administering
to a subject in need thereof the abovementioned cyclodextrin-free aqueous liquid formulation of the

10  present invention. In another embodiment the allergic condition is urticaria. In another embodiment the

allergic condition is allergic rhinitis.

Another embodiment of the present invention is the use of Compound Il
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as purity marker of a rupatadine fumarate composition. The amount of Compound Il in a
15 rupatadine fumarate composition can be determined using an HPLC method such as the one described in
Method 2.

Another embodiment of the present invention is a method of assessing the purity of a
composition comprising rupatadine fumarate wherein the concentration of Compound Il in said
composition is determined using Compound Il as a standard in an HPLC method, such as the one

20  described in Method 2.

Methods

The following methods are used to determine the pH, the % of Compound Il present and the
clarity of the formulations described herein.
25
Method 1: Method of measuring the pH

The pH is measured according to the European Pharmacopoeia 2.2.3 at room temperature (20-
25°C) and atmospheric pressure using a potentiometric pH meter (such as a Crison micropH 2001)
apparatus calibrated using a pH 7.00 and 4.01 buffer solutions.
30



3.41 0.035 0.174 0.737 0.276 1.396 4.38 0.036 0.090 0.357 0.142 0.646 5.00

0.040 0.039 0.112 0.051 0.182 These results show that the rate
of formatwonomioo@eapound |1 is pH dependent. The | ower PCliEPR@plosOIDhe
hi gher the rate of formation of Conpound,l|. Reference exanple 3:

Preparation of Conmpound!! 35 g (0.084 nof) of rupatadine (1) were dissolved
in 260 nm. of ethanol in a 1000 nmL flask. To that 15 solution 16.1 g (0.087

nol ) of brom)sucm n| c aC| d were added and the m xture was all owed to react

over ni ght Method 3Methodrof magsyring thahLoproeynddle was concentrated to hal f the

vol une and all owed to react at roomterrperature during 5 days The

sol vent was renmdtedPLCmeiod ueeddneetermige §81% aomoagrwébprwemtw &M imbasedwt h an

et hanol : watyen I fied by flash

chr omat ogrg%hE;%t%gﬁﬁgﬁg%walz% ggﬁ#aﬂ’r]leofi)lrow éorrl]{jmz:lgn\é}vat er mxture. Finally 4.51

g (0.0085 nol, 9. 7oos ignpdratyre a¥fd arhpsphgdssiresede pr oduct (Conpound 11) were

obt ai ne V\D 2012 ! 994 1 1H NVR (300
% 8.71 (véog%'(t%‘;?ﬂ%‘%ﬁﬁ’ﬂg@% (m 7.63 (d, J=7.31 Hz, 1H),

7. 18 (m 4H), 5-48&ledid)etiand.- PBosplrfe hiffet Salufion rHtAtZ(IE-QQ 3.69 (s, 2H), 3.41 (m

3H), 3.11 (dd, J= 1%35”%13]@;%2 Hz, 1H), 2.8 (m 4H), 2.54 (s, 3H), 2.45

(m 2H), 2.26 (m

detection: UV-Visible spectrophotometer at 265 nm
retention time of Rupatadine: aprox. 8.9 min
10 - relative retention time of Compound II: aprox. 0.43
Reference standard solutions of rupatadine and Compound Il (which can be prepared as
described in Reference Example 3) are used in the identification of the components. The test sample is
compared to the equivalent placebo (same formulation without rupatadine fumarate) to check overlapping
peaks with other excipients in the formulation.

15 The % Compound Il is calculated as 100*(area of Compound Il peak)/(area of rupatadine peak).

Method 3: Method of measuring the clarity of a solution

The clarity of a solution was measured according to the European Pharmacopoeia 2.2.1 as
follows at room temperature and atmospheric pressure.

20 Reference suspensions I-IV (suspension | is the clearest and IV the least clear) were prepared
according to the European Pharmacopoeia 2.2.1. The samples of rupatadine fumarate solution to be
tested were visually compared to the reference suspensions and their clarity was visually rated in relation
to reference suspensions | to IV, i.e. a sample with clarity < | means that it is clearer than the clearest
reference.

25
Method 4: Accelerated stability

The formulations were stored in a climatic chamber at 40°C / 75% Relative Humidity (RH) in

closed amber glass vials during a 3 month period. At the end of the 3-m period, the % of Compound I
present and the clarity of the solution were measured according to Method 2 and Method 3 respectively.

30 Accelerated stability studies allow predicting the stability of a composition in a short term.

Typically it is considered that a composition has a desirable stability when after 1 month in the conditions

mentioned above it does not have more than 0.45 % Compound Il determined using Method 2, and

preferably when after 1 month in the conditions mentioned above it does not have more than 0.30 %



13C-NWR (75.43 MHz, CUD): 176.35, 172.20, 158.73, 147.00, 144.65, 143. 31,
143.26, 141.15, 5140.03, 139.69, 139.47, 138.65, 138.62, 135.85, 134.06,
133. 72, M0.291/00iB®G. 33, 127.01, 124.08, 75.81, 59.36, S5PCcAEP2&3/04B94 42. 30,
32.75, 32.03, 31.81, 31.77, 18.38. IR (KBr): 3412, 1587, 1474, 1437, 1379,
1176, 1086, 992, 874, 829, 663 cm 1. EA'Cal cul ated (C30H30CI N304. NH3. H20): C
63.54; H 6.22; N 9.88 Found: C 63.47; H 6.41; N 9.61 10 The foll ow ng
exanpl es illustrate the scope of the invention and are not intended to
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preservative was added to the final solution. Finally, purified water was
added to t IRefefedsedxhinpigs M xture to the desired vol une. Conponent Amount (ng)
Rupat adi ne fumnaratel. 28 Macrogol 40050. 00 Anhydrous citric acid4.66

Anhydr ous ’_)Nat er gsl.00nL

pHt 05. 17 XAl A ¥ pnt hs 40C/ 75% RH<
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Table 1, weklrmiteeRaige@ migong the foll owi ng preparation net hodol ogy: WO

2012/ 001093PCT/ EP2011/ 060994 16
The solubility of rupatadine fumarate in water using the procedure described above is 2.9 g/L.

Using the same procedure, but using buffer solutions of known pH instead of water, the solubility
of rupatadine fumarate at different pH was determined (the pH of the solution was measured prior to the

15 addition of rupatadine fumarate).

pH Solubility (g(rupatadine fumarate)/L)

14 19.60
2.0 7.70
24 5.59
3.1 4.86
41 4.05
55 4.06
6.0 0.96
6.4 0.17
7.0 0.035
11.0 <0.005

20  Reference example 2: Rate of formation of Compound Il in aqueous solutions of rupatadine

fumarate
It has been found that rupatadine reacts with fumaric acid in acidic conditions to yield an adduct

(Compound lI):



Rupat adi ne funmarate was di ssolved in the cosolvent and the preservative, if
present, was added to said solution. This is the "active solution".

The pH r eyolatzogagent (NaOH 0.1 N) and t he sweet eni ngPagaPReL1/06099pr esent ,
were dissolved in purified water and stifrred until conpl ete dissolution.
This is the "vehicle solution". 5The "active solution"” and the "vehicle
solution" were m xed and honopgeni zed. The renai ni ng exci pients (col orants,
flavouring agents and the like), if present, were ded to the previous

m xture. Then the pH was adju o, t he desiredg # needed by addition
of NaCH 0.1 N. Finally, purif ter was added ol tthe resulting m xture
to the desired volune. 10 Conpo ntExaﬁﬁ &xanpl e anpl e Exanpl e Exanpl e
Exanpl e 234567 Rupat adi ne funar at'e0. 12890. 128g0. 128t 289g0. 100 g0.100 ¢
Propyl ene gl ycol 20. 00 g20. 00 g20. 920. 00 g20. 00 g20/00 g Saccharin
sodiunD.100 g-------------------- OHO0.1 N qspHmﬁpbgﬁpH 5pH 5pH 5.5pH 5
Met hyl par ahydr oxybenzoat e0. 180g 'Pr opyl parahydroxyb@nzoateo 020 g

2, 4-di chl orobenzylic al cohol 0. 05 g Xant han gum ---0. 100

100. 00100. 00100 Diffee @ GOUsO!U DY crmpodngPupaiafiineiimerele era Qs?gceﬁtr_atmmd_ ﬁigmmiadme

2 55,925 Ul 0 85, IS 000 g gt e

d ari t y<l <HClHNaN K Rid ddfiiers |centdiningfanlyNa@ter andariupatddine fun@raget wde Stored at diferent
5 temperature conditions (room temperature and 40°C/75%HR) during two months and analyzed at the

beginning, at one month and at the end of the period using Method 2, see table below.

% Compound Il 1 month % Compound Il 2 months

- -
pH % Compound llinitial ">y po ™ o220  2522¢ 40 29C

3.41 0.035 0.174 0.737 0.276 1.396
4.38 0.036 0.090 0.357 0.142 0.646
5.00 0.040 0.039 0.112 0.051 0.182

These results show that the rate of formation of Compound Il is pH- dependent. The lower the

10  pH, the higher the rate of formation of Compound II.

Reference example 3: Preparation of Compound Il

:_[ HOOC\)\COOH
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EtOH r.t.,
5 days
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35 g (0.084 mol) of rupatadine (1) were dissolved in 260 mL of ethanol in a 1000 mL flask. To that
15 solution 16.1 g (0.087 mol) of bromosuccinic acid were added and the mixture was allowed to react
overnight at room temperature. The mixture was concentrated to half the volume and allowed to react at
room temperature during 5 days.
The solvent was removed in vacuo and the solid washed with ethanol and with an
ethanol:waterammonia mixture. Next, it was purified by flash chromatography using a 9:1:1
20  ethanol:ammonia:water mixture.
Finally 4.51 g (0.0085 mol, 9.7 % yield) of the desired product (Compound Il) were obtained.



Different sweeteners, colorants, flavouring agents and/or preservatives can
be added to the previously described conpositions. WD

2012/ 001098RCR/M@ARG11/ 060994 17 Exanple 8 to Exanpl e 19prPraparatsens of or al
|l iquid formul ati ons of rupatadi ne fumar%e (1.00 g(rupatadine)lL) with a
buffer as pH regul ati ng agent Li quid formul ati ons of rupatadi ne
fumarate, as detailed in Table 2 and Table 3, were prepared using the

foll ow ng preparation nethodol ogg;:é1 (5Rupat adi ne fumarate was_di ssolved in

t he cosol vent aritNMR &30P MsaDyaR)i wide sigyrab 2831 (W dH)abkfeld. S£63%Rd. dHs b1t i on.
This is the. "@agtdd (W] g aF i e € fer),
is is 43%5'#‘%?%,59!3% =170 He, 1) 3.@9%,%&?3‘29%%%91%, T g?‘(ia-lg y=puf fer)

and t he sweet g agents, if p , were diss I n puri wat er and
stirred untizl1Hs @@ et 284 ssd)450n.2HFR26 (M, 8Hk he "vehi cl e sol ution”.

The "active sol whiyam y b cl-e i pny r ]

nomogani zed, - ThelPaR A ERONE INErroah D RTITIE G B I IS e g
the |ike, 184F.03prIO6mM39.4Ive3855at8868 18D85 had.06r L3017 U81.91, KA0B8e127.51, 124.08y75.81,

purified dﬁriﬁgt i ixture to the desired vol une.
Conponent m@g%ﬁ\{\%fgsa%(a I%%@?ﬂ?ﬁ)%%%&%l e 11 Exanple 12 Exanple 13
Rupat adi ne f unaiRKer):RBd tp 982 ne74gl43T,dk795uT6,Mase, 802s87d| a2ne&ianr'ose Anhydr ous
citric acid Anhydrou P hydr KH2P h ) Na2HPO4 Purified
water gs O.128 f&20. g@%@ﬂ%@@\&%ﬁ’f‘%ﬁ% 10886@%’1{88251@??89 20.00 g 0.931 g
1.460 g ---- Found: C6347:H6.41; N 9.61

10

The following examples illustrate the scope of the invention and are not intended to limit the

scope of the invention in any way.

Examples

15  Example 1: Preparation of a nasal liquid formulation of rupatadine fumarate (1.00 g(rupatadine)/L)

The quantitative composition of this formulation is disclosed in the table below.
Rupatadine fumarate was dissolved in macrogol 400. This is the “active solution”.
Anhydrous citric acid and anhydrous disodium phosphate were dissolved in purified water and
stirred until complete dissolution. This is the “vehicle solution”.
20 The “active solution” and the “vehicle solution” were mixed and homogenized. The preservative

was added to the final solution. Finally, purified water was added to the resulting mixture to the desired

volume.
Component Amount (mg)
Rupatadine fumarate 1.28
Macrogol 400 50.00
Anhydrous citric acid 4.66
Anhydrous Na;HPO; 7.31
Benzalkonium chloride 0.20
Purified water gs 1.00 mL
pH to 5.17
% Compound Il 3 months 40°C/75% RH 0.64
Clarity 3 months 40°C/75% RH <|

Example 2 to Example 7 Preparation of oral liquid formulations of rupatadine fumarate
25 (1.00 g(rupatadine)/L) with NaOH as pH requlating agent

Liquid formulations of rupatadine fumarate, as detailed in Table 1, were prepared using the

following preparation methodology:



100.00 nL 0.128 g 20.00 g ----
---- 1.345 g 17.035 ng 100.00 nL 0.128 g 20.00 g 0.400 g ----
g 100. 00 Wb 20121@809g 20.00 g - - - -

0.897 g 11.35 ng 100.00 nL 0.128 g 20.00 g
0.931 g 1.463

50.00 g 0.931g 1.463 gPLOMEPO@LOEIPH O 5. 23

5.17 4.74 4.74 5.12 5.09 % 3 nont hs Oon’Pé)und40C/ 75% RH 11 0.36 0.53

10

15

20

Rupatadine fumarate was dissolved in the cosolvent and the preservative, if present, was added

to said solution. This is the “active solution”.

The pH regulating agent (NaOH 0.1 N) and the sweetening agents, if present, were dissolved in

purified water and stirred until complete dissolution. This is the “vehicle solution”.

The “active solution” and the “vehicle solution” were mixed and homogenized. The remaining

excipients (colorants, flavouring agents and the like), if present, were added to the previous mixture. Then

the pH was adjusted to the desired pH when needed by addition of NaOH 0.1 N. Finally, purified water

was added to the resulting mixture to the desired volume.

Component Exa2mple Exa3mp|e Exa4mp|e Exa5mple Exa6mple Exar7'nple
Rupatadine fumarate 0.128g 0128g 0128g 0128g 0.100g 0.100¢
Propylene glycol 20.00g 20.00g 20.00g 20.00g 20.00g 20.00¢
Saccharin sodium 0.100¢
NaOH 0.1 N gs pH5 pH5 pH5 pH5 pH5.5 pH5
Methyl parahydroxybenzoate 0.180¢
Propyl parahydroxybenzoate 0.020 g
2,4-dichlorobenzylic alcohol 0.05¢
Xanthan gum 0.100 ¢
Purified watsr gs 100.00 100.00 100.00 100.00 100.00 100.00
mL mL mL mL mL mL

pH to 5.02 5.01 5.00 5.00 5.60 5.00
% oC /750
Compoung 3TN AR oy 03 03 04 oder 03
Il

0, 0,
Carty ~ TOMSACTSR <l <l NA NA NA

Table 1

NA: Not available. * at 3.5 months.

Different sweeteners, colorants, flavouring agents and/or preservatives can be added to the

previously described compositions.



NA NA 0.52 0.83 3 nonths Clarity 400 75% RH <I <I NA NA <1%$ <1$ 15 Table 2

NA: Not available. $ at 3.5 nonths D fferent sweeteners,
col or ant swofl2bemow9Bng agents and/ or preservatives can becadwed 1teoswwhe
20previ ously descri bed conpositions. 2012/ 001093 Table 3 18

PCT/ EP2011/ 060994 Conponent Exanple 14 anpl e 15

Example 8 fo Example 19 Preparation of oral liquid formulations of rupatadine fumarate

(1.00 g(rupatadine)/L) with a buffer as pH requlating agent

Liquid formulations of rupatadine fumarate, as detailed in Table 2 and Table 3, were prepared
using the following preparation methodology:
5 Rupatadine fumarate was dissolved in the cosolvent and the preservative, if present, was added
to said solution. This is the “active solution”.
The pH regulating agent (the buffer), and the sweetening agents, if present, were dissolved in
purified water and stirred until complete dissolution. This is the “vehicle solution”.
The “active solution” and the “vehicle solution” were mixed and homogenized. The remaining
10  excipients (colorants, flavouring agents and the like), if present, were added to the previous mixture.

Finally, purified water was added to the resulting mixture to the desired volume.

Example Example Example Example Example Example

Component g 9 10 11 12 13

Rupatadine fumarate 0128g 0128g 01289 0128g 0.128g 0.128¢

Propylene glycol 2000g 20.00g 2000g 20.00g 20.00g 20.00¢g

Saccharin sodium 0400g -

Sucrose 50.00 g

Anhydrous citric acid 04656g 0931g -— 0.931g  0.931g

Anhydrous Na;HPO,4 0731g 14609 - 14639  1463¢g

Anhydrous KH>PO;4 0.897g 1.345¢ -

Anhydrous NaHPO 11.35 mg 25035

Purified water as 100.00 100.00 100.00 100.00 100.00 100.00
. a mL mL mL mL mL mL

pH to 5.23 5.17 4,74 4,74 512 5.09

% 3 months

I(Ilompound 40°C/75% RH 0.36 0.53 NA NA 0.52 0.83

Clarly 3 months <l <l NA NA <1t <1t

40°C/75% RH

15

Table 2
NA: Not available. *at 3.5 months

Different sweeteners, colorants, flavouring agents and/or preservatives can be added to the

20  previously described compositions.



Exanpl e 16 Exanple 17 Exanple 18 Exanple 19 Rupatadi ne fumarate Propyl ene
gl ycol Saccharin sodi um Sucrose Anhydrous citric acid Anhydrous Na2HPO4
Met hyl pawahyvmoxopbenzoat e Hypronel | ose Sodi um car el | opeT@p2010/0650%¢4 yel | ow
E- 104 Banana flavour Natural | enon fIav?élr 68%/ Purified water gs 0.128 ¢
20.00 g 0.931 g 1.463 g ---- 0.400 g ---- 100.00 nL 0.128 g 20.00 g 0.931 ¢
1.463 g ---- ---- 0.700 g 100.00 nL 0.128 g 20.00 g 0.931 g 1.463 g 0.400 ¢
100. 00 niL O. 128Tgb|2:9' 00 g

able

Example Example Example Example Example Example

Component 14 15 16 17 18 19
Rupatadine fumarate 0128g 0.128¢g 0128g 0.128g 0128g 0.128¢g
Propylene glycol 20.00g 20.00¢ 20.00g 20.00g 20.00g 20.00¢
Saccharin sodium 0.05¢g 0.100 g
Sucrose 30.00g 50.00¢
Anhydrous citric acid 0.931g 0931¢ 0.931g 0.931g 0466g 04656¢g
Anhydrous Na;HPO,4 14639  1.463g 14639 1.463g 0731g 0731¢g
Methyl parahydroxybenzoate 0.100g  0.1000g
Hypromellose 0400 -
Sodium carmellose 0.700¢
Quinoline yellow E-104 0.0001g 0.0001g 0.0001g
Banana flavour 025¢g -
Natural lemon flavour 68%V 0400g - 0.400g
Purified watsr gs 100.00 100.00 100.00 100.00 100.00 100.00
mL mL mL mL mL mL
pH to 5.16 5.16 5.16 5.15 5.18 519
Compoung 3mons 050 047 05 053 060 068
” ompound 4 o750, RH : : : : : :
Clarity 3 months <t <t <t <|t <l 3E

40°C/75% RH
NA: Not available. ¥ at 3.5 months

Different sweeteners, colorants, flavouring agents and/or preservatives can be added to the

previously described compositions.

Example 20: Stability of the formulations

As can be shown in the previous tables, the formulations of Example 1 to Example 9 and
Example 12 to Example 19 showed good stability properties in the accelerated stability studies as
described in Method 4.
10



0.931 g 1.463 g 0.0001 g ---- 100.00 nL 0.128 g 20.00 g 0.05 g 30.00 g
0.466 g 0.731 g 0.100 g 0.0001 g 0.25 g ---- 100.00 nL 0.128 g 20.00 g
0.100 g 580Q01200194656 g 0.731 g 0.1000g 0.0001 g 0. 400 PGTEPRNIAD6HYR4 pHE O
5.16 5.16 5.16 5.15 5.18 5. 19 3 nont hs Conpound40C/ 75% RH 11

0.50 0.47 0.56 0.53 0.60 0.68 3 months =~

Claims

1.- A cyclodextrin-free aqueous liquid pharmaceutical composition comprising:
rupatadine fumarate,
one or more cosolvents and

5 - one or more pH regulating agents
wherein the composition has a pH between 4 and 6.5.
2. The pharmaceutical composition according to claim 1 which is a solution.
10 3- The pharmaceutical composition according to any of the preceding claims wherein the total

amount of cosolvent(s) is from 5 to 50 % of the formulation.

4.- The pharmaceutical composition according to any of the preceding claims wherein the
cosolvent(s) do not comprise a surfactant.

15
5.- The pharmaceutical composition according to any of the preceding claims wherein the

composition comprises one or more cosolvents selected from the group consisting of ethanal,
isopropanol, propylene glycol, glycerine, macrogol 300, macrogol 400, dimethylacetamide and
pyrrolidone.

20
6.- The pharmaceutical composition according to claim 5 wherein the composition comprises one or
more cosolvents selected from the group consisting of ethanol, propylene glycol, macrogol 300 and

macrogol 400.

25 T7- The pharmaceutical composition according to claim 6 wherein the composition comprises only

one cosolvent.

8.- The pharmaceutical composition according to claim 7 wherein the cosolvent is selected from the
group consisting of propylene glycol and macrogol 400.

30
9.- The pharmaceutical composition according to any of the preceding claims wherein the one or

more pH regulating agents are selected from the group consisting of buffers and bases.



Carity 40C 75% RH <1$ <1$ <1$ <1$ <1 <1$ NA: Not available. $ at 3.5

nont hs D fferent sweeteners, colorants, flavouring agents and/ or
pr eser vatwoeasiommdBe added to the previously descri bed eommEp0iiliocryss
Exanpl e 20: Stability of the fornulatio As can be shown in the

previous tables, the fornulations of Exanple 1 to Exanple 9 and Exanple 12
to Exanple 19 showed good stability properties in the accelerated stability
studi es as described in Method 4. 10 WO 2012/ 001093PCT/ EP2011/ 060994 19
Caims 1.- 1A cydhopfasiaceutioa peswodign @enasling itqelaia dpHgreiteeene & gorecinisedatied on

conpri si ng:, gngpé@etﬁgﬂgbefrofnqﬁ’gag[]ebgonsgtmgo]cbruﬁépfpre cosol vents and 5one or nore pH

regul ating gents erein conpoSition has a pH between 4 and 6.5. 2.-
The pharnaceutical conposition according to claim1 which is a solution.

103.-Th L ) t '

ol ai 1o whordl n i heren ey SATBAREHP dBEEPLLIN0 10 Oty nEnd HFORLBFERIIR |

f or mul atd ongents. arcTéetectpdh Bionmie gt casistiop ofpbespbatofiers,MNartAOagtrit ecidnirate bufletse

pr ecedi ng %!:e?ﬂté%ff%yg (fénﬂnotnm%a eﬁé?io\é'ﬁfﬂ ées'%e do not conprise a surfactant. 15

5.- The phariaceu T3on-accor ng to any of the preceding clains
wherein the conposition conprises one or nore cosolvents selected fromthe
group consitgti ng’he)rﬁhaatab@mml c;onipsstii'rpm aqardiod to chinopiyher@ tigl opmpdsitiorgdoynpeses orey,

macr ogol 3%(n)é buﬂar selgcged from grou;l) con3|sn|¥g &Cl\?azl-?ﬁ&/d %C améj anByl\farzl-?FldzJQﬂ r&‘64
10
13.-  The pharmaceutical composition according to claim 9 wherein the one or more pH regulating

agents are selected from the group consisting of bases.

14.- The pharmaceutical composition according to claim 13 wherein the composition comprises only

15 one pH regulating agent which is NaOH.

15.- The pharmaceutical composition according to claims 1 to 14 wherein the pH is between 4.5 and
6.

20 16.-  The pharmaceutical composition according to claim 15 wherein the pH is between 5 and 6.
17.- The pharmaceutical composition according to claim 15 wherein the pH is between 4.5 and 5.5.
18.-  The pharmaceutical composition according to claims 1 to 17 which comprises a sweetener

25  selected from a sugar, an artificial sweetener, and mixtures thereof.

19.-  The pharmaceutical composition according to claim 18 wherein the sweetener is selected from

sucrose, saccharin or its pharmaceutically acceptable salts, and mixtures thereof.

30 20-  The pharmaceutical composition according to claims 1 to 17 which does not comprise a
sweetener.
21.-  The pharmaceutical composition according to any of the preceding claims which comprises

rupatadine fumarate at a concentration of 0.5 to 1.5 g(rupatadine)/L.
35



20 6.- The pharnmaceutical conposition according to claim5 wherein the
conposition conprises one or nore cosolvents selected fromthe group

consi st i nyoab1zmwh@aol , propyl ene glycol, macrogol 300 amdTmees10®eds400.
257.-The pharmaceutical conposition acc?f ding to claim6 wherein the
conposition conprises only one cosolvent. 8.-The pharmaceutical conposition
according to claim7 wherein the cosolvent is selected fromthe group

consi sting of propylene glycol and macrogol 400. 30 WO

2012/ 001093PCT/ Ere oremayed s gompgsitiopcaccordingelo Fk Phe SIeesding | clais i compyiges
accor di ng ol hPawhesicth bR oPfnpliagfBiie PH regulating agents are

sel ected fromthe group consisting of buffers. 11.- The pharnaceuti cal
conposition according to claim 10 wherein the one or nore pH regul ating
Sagents aressel ] p - buf.fer

NaStPOl oi €1 0. 2t 8o By IBRispP o6R 30 o ofine QOGRRAL KBnC Uk Bper

acet at e/ odbrpmsesded etmere of the folowigexqipfeatsmaceut i cal conposition according to
claim 11 wherein t&go @%%ﬁé on conprises only one buffer selected from
the group consisting o /[citric acid and Na2HPO4/ KH2PO4. 10 13. -
The pharmaceuti caloneonmnesiatvcmmng@erm:)r ding to claim9 wherein the one or nore
pH regul ati ng agents ar ! romthe group consisting of bases. 14.-
The pharnaceuti cal 0”88%06%?r?366’ﬂ'\/58%8tr5d| ng to claim13 wherein the
conposition conprises only 150ne pH regul ati ng agent which is NaCH  15. -
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claim 15 whefigikilg the pH is between Sand 6. 17.- The pharmaceuti caI
conposition according tg claim 15 wherein the pHis between 4.5 an 5.
18.- The pharmaceut i gbl disseipsoaIPIiecds "HBR@E i H§ Ct”% OF IMQren€0sqVens ti?/'elﬂh‘i‘ é“ﬁt
conpri ses a sweet ener 25%§Jﬁﬂnect ed froma sugar, an artificial sweetener, and
m xtures thereof. 19. - pharmaceutical conposition according to claim
18 wherein the sweet éheﬁdd'ﬂ%wﬁﬁla%tﬁ%@epffﬁ?f? B epaliag 2082{e MRrrShsoBiEoN; ¢ s
pharmaceytical ly acceptable salts, and m xtures thereof. 3020.-The

phar maceuti cal conposition accor d| ng to clainms 1 to 17 which does not
conpri se aZ28weefdlsess tQ prepars e @Fﬁim@‘ﬁﬁ@@@itcpfﬁ@ﬂt'@cﬁ?mfigttp e decbtlamhd ta B any

of the preg\;ﬂg{t @4 \g@,{tgg rupat adi ne fumarate at a
concentrati on O P @ “@ I’ upat gﬁe
dlssolvmg rupatadine fumarate |n the one or more cosolvents to yield a first
solution,
20 b) dissolving the one or more pH regulating agents in water to yield a second solution,
and

¢) mixing the first and second solutions obtained in steps a) and b).

26.- A process to prepare the pharmaceutical composition according to any of claims 1 to 23 when
25 the pH regulating agent is a base or an acid comprising:
a) dissolving rupatadine fumarate in the one or more cosolvents,
b) adding water to the previous solution, and

¢) adding the acid or the base .

30 27- The pharmaceutical composition according to claims 1 to 23 for use in the treatment of allergic
conditions.
28.-  The pharmaceutical composition according to claim 27 wherein the allergic condition is allergic

rhinitis or urticaria.



WO 2012/ 001093PCT/ EP2011/ 060994 21 22.- The pharnmaceutical conposition
according to any of the preceding clains which conprises rupatadi ne

f umar at e w0 2a1200m8nt rati on of 1 g(rupatadine)/L. 23.- Poe/Rphanmesveuti cal
conposition according to any of the pregeding clainms which further
5conprises one or nore of the foll ow ng™excipients: one or nore col orants,
one or nore flavouring agents, one or nore preservative agents. 1024.-A
process to prepare the pharnaceutical conposition according to any one of
clainms 1 to 23 conprising a) dissolving rupatadine fumarate in the one or
mor e cosol vent s thOpsibhid) édn{pﬁstitiﬁ%cHranfb’clalﬁﬂ 234Kk hé"@ﬁeﬁfs Aol Rendgre or
nore pH regul ating agents to the first solution. 15 25.-A process to
prepar e théhiplsar maceuti cal conposition according to any one of clains 1 to
23 when the pH regulating agent is a buffer conprising a) dissolving

rupat adi ne fumarate in the one or nore cosolvents to yield a first

sol uti omf 20b) dhepheimatenticat doepasitien ascordingrieclapr 28 wipdirathé allgrgia gandition i$ uttioadet er t o
yield a second solution, and c¢c) mxing the first and second sol utions
obtained in steps a) and b). 26.-A process to prepare the pharnaceuti cal
conposi t i o31.accdhapiregndceutieah orofositdnaaca®didg toocl&Bs @hém 3@ &ir vee pHhe érgarhat iohg
agent is a R%sg or an acid conprising: a) dissolving rupatadine fumarate in
the one or PABK 'CB%)ggtio\V'ents, b) adding water to the previous solution, and
c) adding the acid or the base. 3027.-The pharnaceutical conposition

28?13{ ? : g';cﬁsts? cl %I mné?ho% o% t?eagn?é gno gllerlé%%or%dll’t]iorg wﬁchtcro%gr?sgse a?dlmin(ljsfterinagI tlo%rs%tl)jgct in need

thereof the pharmaceutical composition of claims 1 to 23.

33-  The method of claim 32 wherein the allergic condition is urticaria.
15 34.-  The method of claim 32 wherein the allergic condition is allergic rhinitis.
35.- The use of the pharmaceutical composition according to claims 1 to 23 for the treatment of

allergic conditions.
20 36.-  The use according to claim 35 wherein the allergic condition is allergic rhinitis or urticaria.
37.-  The use according to claims 35 or 36 for the treatment of paediatric population.

38.-  The use of Compound Il
= Cl

\_ .~
N

N

=
|,
N
Hooc\)\cog

25
as purity marker of a rupatadine fumarate composition.

39.- A method of assessing the purity of a composition comprising rupatadine fumarate wherein the

concentration of Compound I



WO 2012/ 001093PCT/ EP2011/ 060994 22 29. -The pharmaceuti cal conposition
according to claim28 wherein the allergic conditionis allergic rhinitis.
530. - The wbaomroewssi cal conposition accordi ng to cl ai m 28TmEreriaionosphe
allergic condition is urticaria. 31.-Th§ phar maceutical conposition
according to clainms 27 to 30 for use in %he treatnment of paediatric

popul ation. 1032.-A nethod of treating an allergic condition which
conprises adm nistering to a subject in _need thereof the pharnmaceuti cal

conposition of clains 1 to 23. 33.-T{f® od of claim 32 wherein the
allergic condition is urticaria. 1534V-T met hod of claim 32 wherein the
allergic condition is allergic rhinitig.) 35.-The use of the pharnaceuti cal

conposition according to clains 1 to 23Nf\r the treatnment of allergic
conditions. 2036.-The use according to clgim 35 wherein the allergic
condition is allergic rhinitis or urthoarhg 37.- The use according to
clainms 35 or 36 for the treatnent of paediatric population. 38.- The use of
Compound Il HOOCL,1 coS 2511 as purity marker of a rupatadine funarate
conposi t i o saidicempsitian icdstepeed upiegrCampounedl @s artenderd ilgin AGLEBRHSUNd 11 as a
standard in an HPLC net hod.



