1 Liquid formulations of rupatadine fumarate Field of the invention The present application
relates to cyclodextrln -free aqueous liquid formulations of rupatadine 5 fumarate. Background of the
invention I’-*?l?p% éffﬂ%Qfl) is an authorized antihistaminic agent and hgﬂ{ﬁ??&&/%g%%g 8-Chloro-6,11-
dihydro-11-0-[(5-methyl-3-pyridinyl)methyl]-4-piperidinylidene]-5H-benzo[5,6 1cyclohepta[1,2-b]pyridine
, 10CAS number 158876-82-5 for the free base and the following chemical formula: Rupatadine is
currently marketed in 10 mg (rupatadlne{) tablets as rupatadine fumarate (CAS 182349-12-8 for the
fumarate salt) for the treatment of all&fJfé ATALORHY | gf’ﬂ@gﬁg '4@8its and teenagers. 15Rupatadine
free base was first disclosed in EP0577957. Spanish patent application ES2087818 discloses the
monofumarate srg of rupatad_me (La rupatadine fumarate) and aqueous liquid pharmaceutical
compositions of PEPEHEeRIS A rate. In particular, this document discloses a syrup containing
rupatadine fumarate afif} GdeeRUSHRIMNAIAYAHRGRAGLBNERIRNING FASREART WRIGH: and a
solution for ngjeétion hich contains rupatadine fumarate at 2020 g/L, benzyl alcohol, propyleneglycol
and water. 957 discloses some liquid pharmaceutical compositions of rupatadine free
base; compound 4 in EP0577957 is rupatadine free base. The formulations disclosed therein are
identical to thoseJdigeiases ik R@AR7818 but rupatadine free base is used instead of rupatadine
fumarate. Despite the aqueous liquid pharmaceutical compositions disclosed in EP0577957 and 25

ES2087818, the inverféraaiawdlfduAY IHETERE BENISTIEF ircarhfer dryUpBRadiFee ferfiirate' s 2.9 g/L (see
Reference examiplerd-} @mndsthergfoerthgsepyicrpberiioymenatansimay hyave sty prablems due to
supersaturalion ol naiacian dias hasel tupgladine imaraifandyeuld not be sutable for use as a

medicament. CN101669901 and CN101669926 disclose liquid formulations of rupatadine free
base using 30cyclodextrins to dissolve rupatadi @O “ON101669901 is directed to liquid
formulations of rupatadine free base for ophthalml elivery comprising rupatadine, a solvent and a
cyclodextrin. CN10169926 is directed to liquid fefmulations of rupatadine free base for nasal
delivery comprising rupatadine, a solvent and a cycldc[extrim It is stated that rupatadine has low
solubility in water (1.39 mg/mL to 0.62 mg/mL at pH 3. "0to 7.0, table 9 in ON10169926) and the

problem of its low 50"’?@@5%&%&@'&’&%@ Syelpdening E(Jaa% "??a&&s]a% a%%@jaﬁ%?%@%@ order to

obtain liquid formulation ove itis de I’OVI clodextrin-free aqueous
liquid formulatloﬁ%z%er@ﬁaﬂdiﬁé'“fﬁﬁﬁﬁréi@ TBirilg HRsHEbAIHF 'Ehr@”iﬂ?/éf‘ﬁlé jcaria i pYifedépect, there is

provided a cycloeagem-free aqueous liquid pharmaceutical composition comprising: rupatadine
tumarate, ong or morexcesANENiSHaRG 1« PR thﬁ%mf@gulaﬁng agents selected from the group
consisting of buffers agp | L ;ﬁs wher‘%larg %hg&gmgs%h? ﬂlalmtr)nea% q4 ancgta%”?é nd wherein the
composition is a solution. isac clode an: free agueous |IC|UI Hafmacadtical

composition conifif gqimg 1’|d[]\9ra[ejcﬁwé Wq«dwid pharmaceutical comp05|t|ons of rupatadme fumarate. In
particular, this document discioses a syrup containing rupatading fumarate at 4 git., sucrose, & flavouring

3

agent. a sweetening agent and water; and a solution for injection which containg rupatadine fumarate at
20 20 g/t benzyl alcohol, propyleneglycol and water.

EP0O5TT957 discioses some figuid pharmacsutical compositions of rupatadine free base;
compound 4 in EP0577957 is rupatadine free base, The formulaticns disclosed therein are identical fo
those disclosed in ES2087818 but rupatading free base is used instead of rupatading fumarate.

Despite the agueous liquid pharmaceutical composifions disclosed in EPOS77957 and

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

CN101669901 and CN101669926 disclose liguid formulatiors of rupatadine free base using

30 cydlodextrins to dissoive rupatadine.



one or more cosolvents and one or more pH regulating agents wherein the composition has a pH
between 4 and 6.5. In another aspect, there is provided a process to prepare the pharmaceutical
composition as described herein comprising: a) dissolving rupatadine fuiwilLcitu in the one or more
=solvent b yield a first solution, b) adding water and the one or more pH regulating arrth s=iincted from

the group consisting efdatfersiRnekbases to-theifistoaltian. atas.: Anatherembegiment of the

present disclosure is a process to reparF a composition according to the disclosure herein which

comprises: By SRR PeSAENETHE HAWAPATEH the one or more cosolvents to yield a first solution, and
b) adding water a@ith &H89Bhes cireristop Mue quiatitien age nisidithdrdirSesolatiorsa deliveAnother '
Smﬁodimefﬁhﬂ&ﬂﬂﬁ ﬁg@@@hﬁg QL%%M@F%O@&%@_@% %@g%ﬁ!ﬁmmw@ummﬁ%@?g to the g '-
isclosure herein when the pH r n nt.is ich comprises: a) dissglving rupatadine
furnarate in'ttie BH& Gt qé%rrng? El_{og%%]é%t% ?0@3% g‘fsoltgé{1 @?ﬁbj%%%%%ﬁ%g}e& fg%% v??lbs ﬁ'%esooh‘hgeI r n%oreppH
regulating ageints isnveatndes piclebassede P EI R Bndes jormiintptlcofirdetantd second solutions
obtained in steps @) anedinove, HANGINEEEMbedimenieithensesentdisclosuredna process to prepare

a composition acco§ding to the disclosure herein when the pH regulating agent is a base or an acid

which compiié8&"4) 4i&86Iving rupatad ne fumarate in the one OF more cosolvents, b) adding water

to the previous solution, and c) adding the acid or the base . Another embodiment of the present
disclosure is a cyclodextrin-free aqueous liquid composition comprising: -rupatadine fumarate, one or
|

more cosolsheessrrii Rl tae MYBRIORH regulating agents wherein the composition has a pH between 4
and 6,5 for use in the treatgg:gt of.aller\ﬁjc condi A ment of the present disclosure is
|

ti . th i
e e o o oyl B o B P 0 S o e e
comprising:
- rupatadine fumarate,
- one or more CDSGWEH!S and

one or more pH regulating agerts selected from the group consisting of buffers and bases
wherain the composition has a pH batwean £ and 8.5, and
wharein the compasition is a solution,

Also disclosed is a cyclodextrin-free aqueous liquid pharmaceutical composition comprising:

rupatadine fumarate,
- one or more cosolvents and
- one or more pH regulating agents

wherein the composition hias & pH between 4 and 8.5,

in anothar aspect, there is provided a process to prepare the pharmaceutical composition as
described herein comprising:
g) dissoiving rupatadine fumarare o the one or mare cosaiverts b vield a first sohsgion,
b} adding water and the one or more pH reguising agents sefected from the group
consisting of bufiers and beses & the first solution, o



one or more cosolvents and one or more pH regulating agents wherein the composition has a pH
between 4 and 6.5 for the treatment of allergic congitions. Another embodiment is a method of
treating an allergic condition which comprises administering to a subject in need thereof, preferably a
human being, a cyclodextrin-free aqueous liquid composition comprising: -rupatadine fumarate, one or
more cosolvents ARBHETBRdSHL ke pseatiligcasEnis essh s mp eaRtReRtiia gD etween 4
and 6.5. 1o the @aehes Reeskidh@ifvisgrovided the pharmaceutical composition as described herein
for use in the treatment of alleggic conditions. In another aspect, there is provided the

lerg | . .
pharmaceutical composfioA 5 B SSREdEeHETaIR S tiedth thd tre StEHE P pSRumaift population. 3a

Definitions As used hesdlifigraacsolvent is a pharmaceutically acceptable organic solvent which is
soluble in water (which dissalygsiat/|8astonePastofthe salyentindwonragts:ef water) and improves
(Le. increases) the solublility of the solute (rupatadine fumarate in this context) in water. Examples of
cosolvents include monohydric alcohols (e.g. ethanol, isopropanol...), polyhydric alcohols or polyols

(e.g. propylene glygghed iR ns 0 rogol 400,
o) substitkjt%c% Sgén%;dese mﬁﬁtﬁy{ﬁéﬁgeﬁ&%?%ﬁ%%gﬁﬁﬁg%ng% e ﬁ‘%@%&@é@éﬁ,

"cosolvent(&) i< EERTVARSTR I BhBER hiRsHEatiagsaed i a buRRI D £OMPOTEO3P C T/EP2011/060994 4 As

used herein "pH regulating agenks) ris-eeivalenida."aneQr Meke RHIRAYIating.agents”. As used
herein "buffer(s)" is equivalegtuttlg "one or more buffers". As used herein the term sweetener
designates any natural or artificial substance capable of imparting sweet taste to aqueous solutions or
dispersions. 5As used héreifiSestap 18°0'CaIB BR{AIHa RGBT URE( B MBO) svprsresiHienis comprised
between 5 and 12 (i.e. a mamesaccharide or a disaccharide). Sugars (such as sucrose, fructose,
glucose and the like) areC?agg(}g&qhgfﬁ!imggg%d%wﬁggbtﬁ%gi %tgpqlé? us solutions or dispersions.

As used herein, a pH regulating agent is an agent that can change (agjec}'ease or increase) the pH of a
solution or stabilize the pH of a solution at a given pH, e.g. an acid, a base or buffer. Therefore the
10pH regulating agent can chan%% or stabilize the pH of a solution of ru ataane fu ara%t%ie A
pharmaceutically 2C8ShH RS Brg0hIReBToRh RS RAMRE S 0 RRPIHTCA TR SR BFREG RS b used in
pharmaceuticilspredpanaticnshby e uelig lsgenysautise nitesicill bighlvampriaee utically acceptable solvents
are well known by the skilleggp rson ir)[ the art‘;5 see g.g?.ﬂHa}ndbcﬁgokE of pharmaceutical excipients, APhA
Publications 51h edition ?O ,S()evtlziﬁé%]“ao%/ jﬁféiil%%ﬁ@ “ROEWECBEUPY heskey, Sian C. Owen, ISBN-
1510: 1582120587. The term 'pharmaceutically acceptable salt" refers to those salts which are,
according to medical judgement, suitable for use in contact with the tissues of humans and other
mammals without undue toxicity, irritation, allergic response and the like. Pharmaceutically acceptable
salts are well known in the art. 20An acid is a substance that releases hydrogen ions and decreases
the pH of a solution. A strong acid is an acid that when dissolved in water is completely ionized into
hydrogen ions and the corresponding anion. A weak acid is a substance that when dissolved in water
is only partially ionized into hydrogen ions and anions. Examples of strong acids include: HCI, H2SO4,
HNO3, p-toluenesul phonic acid and the like. Examples of weak acids include CH3COOH, FlaPai,
citric acid, oxalic acid and the like. 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 the
same amount (in mol) of hydrogen ions as of base dissolved. A weak base is a base that when
dissolved in water accepts only a fraction (in mol) of the base dissolved. Examples of strong bases
are: NaOH, KOH, LIOH and the like. Examples of weak bases are NI-13, pyridine, methylamine,
triethylamine, NaHCO3 and the like.



30The pKa is a measurement 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. WO 2012/001093PCT/EP2011/060994 5° A conjugate base of an acid is the anion of an
acid when the acid has released a hydrogen ion, e.g. the conjugate base of H3PO4, is H2PO4-. The
conjugate acid of a base is the ca ion_f?rrp%d when th{et.h(ydré)gen ion is accepted, e.g. the conjugate
acid of NH3, is NH4t. In the 6e§% Eifventiontheterm BURET is used to designate either a) a mixture of
a weak acid 5 and its conjugateaddgirEhdic enfetti® of a weak base and its conjugate acid, c) a mixture
of a weak base and a conjugate acid of a different base or d) a mixture of a weak acid and a conjugate
base of a different aci r tion. t to designate a solution in water. of a buffer.
When small amounts %?%%%éﬁé@g@ség{: gg%ﬁd%éﬁ%ga Eﬁ?fgéjrrescl)slu?i%@?ﬁ%%”gﬁe% ?ﬁ%ﬁ%%\ifﬂ”é’@p FaGPRpTion
constant A buffesriingon of an acid and its conjugate base in the same molar amount results in a pH
equal to the pKa of the acig=Asd Qrsed herein, buffers are indicated as X/Y, which means the buffer is
a mixture of components X and ¥: for example the buffer Na2HPOA4/citric acid means it is a mixture of
Na2HPO4 and citric acid. As used herein a surfactant is an amphiphilic compound that lowers the
surface tension of a liquid®" e Thie PrACRIFEREFBTF between two liquids or that between a liquid and a
solid. An acidic setatiofeiscaselinticasveitht detdpt Bed & i lowér tharedaA! basiergolution is a
solution 15with basie pH, i.e. a pH higher than 7. In the context of the present invention when
rupatad ne is mentioned it is intended to be considered as free base, when rupatadine fumarate is
mentioned it is referred to said salt. In the present invention the concentrationsk fru ?tadine fumrara e
solutions are expresséﬂ‘W?eﬁ%F@ﬂE@“foofhg%(BF?é@Eﬁ*ﬁﬁlﬁ%’rﬁﬁoﬁﬁt e Op il geﬁtgg BESEENG afe
indicated as g (tdpasasinedhprdifyss, to convert 20 the concentrations of rupatadine fumarate
expressed as g (rupatadine élt‘ Elt!oe(%onac%ntrations expressed as g (rupatadine fumarate)/L the values
need to be multiplied by a'factorof 128" As used herein, the terms pharmaceutical composition,
composition and formulatii§ erecsewiftéreiangeably. Unless otherwise indicated, all the
experimental data and.progedures gasertierkiwgein are 25 obtained or performed at room temperature
and atmospheric pressyie., ;. Uniess.athenvise ndicajed .all sencentrations indigted as %
correspond to % wiv. 'Iyﬁus, a solution containing 1% of a solute means it contains 1 g(solute)/100 mL.
As used herein, when ranges are given it is intended to cover all the intermediate values as well as the
end values. Thus, for exatmple;badientit srstated theh{ thelpldidisddiweenhdd aiae BibhsegpH can
30have any valug hetyeen 4.2y %@%-%Q%@%&h% d.vahies2-and 2.5 ataieddescription of
the invention The inventors have found that rupatadine fumarate in acidic solutions forms an
adduct (Compouffifif8¥ rupatadine and fumaric acid. WO 2012/001093PCT/EP2011/060994 6
Considering this, aqueousréeigivegtmataceutical compositions of rupatadine fumarate are not suitable
when formulating a medicarnagntderihe.agdministration of rupatadine fumarate because Compound Ii
will develop upon storage as gr%rrngmg%iaé excessive levels. On the other hand, the 5 solubility of
rupatadine fumarate is pH aepencf nt and the solubility is high at acidic pH and decreases when the
pH raises (see Referents @) dffserafighseereiasaGa bharmaceutical compositions comprising
high levels of rupatadine fumarate at basic pH are also not possible because rupatadine fumarate is
not sufficiently soluble. According to the liquid pharmaceutical compositions of rupatadine and
rupatadine fumarate 10gisatasedsiadheatisthogidepind ks averiea ofrevisitmt dodiveripet bemirskilled in
the art, The invtﬁg%r%fa mh%Yu fﬁtﬁgr}gc%%%hg above problems can be solved when formulating a
cydodextrin-free lglqueous ﬁqumap Hhaceutical composition of rupatadine fumarate comprising:

-fupatadine fumarate, 3 _ .
in another aspect, there is provided the pharmaceutical compesition as described herein for use

in the treatment of paediatric population.



-one or more cosolvents and 15-one or more pH regulating agents wherein the composition has a pH
between 4 and 6.5. In one embodiment the aqueous liquid pharmaceutical compositions of the
present invention are solutions. In an embodimerfzthe total amount of cosolvent(s) is from 5 to 50 % of
the formulation. In 20 another embodiment the total amount of cosolvent(s) is from 5 to 25 % of the
formulation. In a@@ﬂﬁmﬁiment the composition comprises one or more cosolvents selected from the

group consisting of mopolvdic aleohols, polyhvdric alcaals.or olxals. peraand substruted

amides. In another emhotiMEAT the ONE OF more cosolvents are selécted from the group consisting of
ethanol, isopropafat, ﬁ?@WPé%@@IV@@F oghyeRAE SHEETB G 108 TR STOTRBE ditidtRiiEeetamide and
25pyrrolidone. e aRigERdNE N teereet o e cosalyentsiarExsalecté cfvomistiegeoup

consisting of ethangl, propyiene, 9Qfsﬂbnmss%g%ﬁqop@wcmamagb%ﬁfmme%ns}gaﬁén@mmdIment the
one or more cosolvents are selected from th group consistin rogol 300 and
macrogol 400. In%F5er €HBDEifBFIHeESFIESEEh 88%6%@@3?13/ ﬁ@bgéngg G ? Sanother
embodiment 30thenebyiapasitiorpcoitipeisesnotilyigne cosolvent selected from the group consisting of
ethanol, propylene WQ,2012/001 093RGT/EP20EHI809%4 glvsakimacrogol 300 and macrogol 400,
In another embodiment the composition comprises only one cosolvent selected from the group
consisting of propylene glycol and macrogol 400. In another embodiment the composition comprises
only one cosolvent which is propylene glycol. In another embodiment the composition comprises only
one cosolvent which is a macrogol, preferably macrogol 300 5 or macrogol 400. In another
embodiment, the composition comprises only one cosolvent which is macrogol 300. In another
embodiment, the composition comprises only one cosolvent which is macrogol 400. It has also
been found that the compositions of the present invention are particularly stable (in terms of formation
of Compound Il upon storage) when the cosolvent is not a surfactant, particularly when 10 it is not a
polysorbate. In an embodiment, the cosolvent(s) do not comprise a surfactant. In another
embodiment the cosolvent(s) do not comprise a surfactant and the total amount of cosolvent(s) is from
5 to 50% of the formulation. In another embodiment the cosolvent(s) do not comprise a surfactant and
the total amount of cosolvent(s) is from 5 to 25 % of the formulation. 15The pH regulating agent(s) in
the pharmaceutical compositions of the invention can be buffers, acids, bases, or mixtures thereof.

In one embodiment, the one or more pH regulating agents are selected from the group consisting of
buffers and bases. In another embodiment the one or more pH regulating agents are selected from the
group 20 consisting of buffers. The buffer(s) are used to adjust the pH of the composition 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 embodiment
the buffer(s) show a pKa in the range of 4-6. In another embodiment the buffer(s) show a pKa in the
range of 5-6.5. In a further embodiment the buffer(s) show a pKa in the range of 5-6. In a further
embodiment the buffer(s) show a pKa in the range of 4.5-5.5. In another embodiment the buffer(s)
show a pKa in the range of 4.5-6. 25 Examples of suitable buffers are: phosphate buffers (such as
K2HPO4IKH2PO4, Na2HPO4/NaH2P0O4, Na2HPOSKH2PO4 and the like), Na2HPO4/citric acid,
citrate buffers, acetate buffers (such as acetic acid/sodium acetate, acetic acid/ammonium 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 Na2HPO41citric acid, Na2HPO4/KH2PO4 or Na2HPO4/NaH2PO4.
In an embodiment the composition comprises only one buffer which is Na2HPO4/citric acid or
Na2HPO4/KH2PO4. In another embodiment the composition comprises only one buffer which is
Na2HPO4NaH2P0O4, In another embodiment the



WO 2012/001093PCT/EP2011/060994 8 composition comprises only one buffer which is
Na2HPOA4/citric acid. In another embodiment the composition comprise%&r}%gqiemb(t}lggr which is
Na2HPO4/KH‘§B@5’A3’90]9?§hosphate buffers are buffers formed with pharmaceugtl'caﬁy acceptable salts
of HPO42- and H2PO4-. Examples include K2HPO#/KH2P0O4, Na2HPO4/NaH2P 04,
Na2HPO4/KH2P0O4 and the like.Said 5buffers can be obtained using the specific combination of
phosphate salts or any phosphate species inﬂ ding phosphoric acid) and adjusting the pH with acids
or bases. Citrate bﬁé?gp re" %@a%%%ntj Sii “gﬁﬁ%ﬁgc?&e anasP %ﬁeﬁﬁrﬁé%gﬁ |c3:ally acceptable
salts of citric acid. Saidsbefferscisanisesbiseinerdinetnerspdeffic citrate species or adding citric acid
or citrate salts and adjustiag tbeipin: with asiisorbasess QA setate buffersasehutiawmiformed using

acetic acid and/omr Q@%%ut%g%%ﬁaé%gggs f@gg]@grgﬁ gsggjsac_etic acid such as sodium acetate or

ammonium acetate , uffers can be obtained adding the specific acetate species or
adding aceti® acid or dt&Bstd e WA B ARG BRI HQU L BRI SA B8 diment the
one or more pHaegullatingragentshaie sedaittechirden thergfeup sonsistiigddseoflasesmdJeitable bases

are: NaOH, KO angd thedike n.ah, ¢ eadimeniqihacomprsitiap.apmprises only one base. In an

embodiment the composition comprises only one base which is NaOH. In another embodiment the
one or more pH reguIaﬁ?ﬁ‘&e%&eé%'fs%@eggfgﬁégf?trbsr%“ %%%@ao%ﬁﬁn%aﬁ] (fﬁer?ée S %rﬁrbcéeﬁ eg{rée g[tljffers,

Na2HPO4/citric AeishlitnrsBiifeits, Phic eatdubnifebrsivainthh G P eid éthat souilsm exrdtst®eand NaOH.
20In anothergemposlimentatae gHregy RERRIRgRNIHSaRcAG oSuiate acidsare HCI, H3PO4 and the

ke, man embodient 106 e} amouh e BRLIEOUAHGLAGRRISHS U2 1940 % n an

embodiment the total amount o . Ing agent T % to 5 %. In a further
embodiment the't&{all ieRRse B e AR ey GYaf'i‘ﬁdeﬁgaéW(gyﬂiQr%nir "¢ Pha5as8RI AR Bfbodiment the
pH of the formulstiensisrbedivesm 4y drdkBed nesnoihbe @ibodimeniitiecpiaohdtzetitaemifation is between

4.5 and 6. In angigiambedimentthe Lol Rymuaticnds belwerneansh e. 2w, amther
embodimen% he@VI?Sg@%;ormulation is between Sand 6. In another embodiment the pH of the
t n4.

formulation is betwe and 5.5. The pharmaceutical compositions of the invention can be used for
oral administration. 30Tképhanmaealitbnrconapostiors up thedapemtioheearrelitse 98ihasal
administration. \Whgmsat Rt asesdicaloeamposition Ditbenpresentinyentiomis witendedutor nasal

administration “@éﬁﬁqw&% 1008 ISOIRRIC,f FLGRLY DYRENANIE LR AN NRSA! IBHERRRI YO
2012/001093PC / 2011/060994 The pharmaceutical compositions of the invention can further

comprise one orffhore of usual pharmaceutically acceptable excipients. Said excipients are well known
in the art angl compriséswie étendrs pribsetiattsbyraplorants; faxenssing digentsiuthickeinigg agents and

the like. Suitable,gxeipienisiand iscrolaeRibe fprne aarHargdherkiofehaimasasticalexsipients,
APhA 5Publications 5th edition 2005, edited Ra%(a?%peg &:SS oFi‘)oéer?WaFt)e?%Io‘%ﬁE i%ﬁ%ﬁ&ﬁ%%eﬁ%] C. Owen,

ISBN-10: 15821%@@9{]@%%?31 y\'vsi?fjltaal & ae‘?’?mp?&??ts or use in the composi e invention are

detailed below. hvcrogen ions and anions. Examples of strong acids include: HCI, Hz804, HNOQs, p-toluenesuiphonic acid
and the like. Examples of weak acids include CHsCOOH, HiPQy, cifric acid, oxalic acid and the like.

25 A base is 2 substance thal can accept hydrogen ions and increases the pH of a solution. A
strong base is a base which when dissolved in water accepts the same amount (in mol) of hydrogen jons
as of base dissolved. A weak base is & base that when dissolved in water accepts only a fraction (in mol)
of the base dissolved. Examples of strong bases are: NaOH, KOH, LiCH and the ike. Examples of weak
bases are NHs, pyridine, methylaming, triethylamine, NaHCOs; and the like.

30 The pKa is a measurement 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 wezker the base.



Rupatadine fumarate has a bitter taste and if the liquid pharmaceutical compositions according to the
invention are intended for oral use it is desirable that said formulations further comprise a sweetener to
mask this bitte 12818 108 itable sweeteners are preferably selected froﬁ?ﬁgzﬁ%gaﬁ} 9cgft)nsisting of
sugars (such as sucrose, fructose, glucose and the like), artificial sweeteners (such as saccharin or its
pharmaceutically acceptable salts (such as saccharin sodium), cyclamate or its pharmaceutically
acceptable salts (such as cyclamate sodium), aspartame, acesulphame or its, pharmaceuticall
accestable salts §such'[\6?%mé{§aet %ﬁ%%%ﬁﬁ‘@cﬁ%:ﬂn;%ses?ﬂigﬁf}gﬁ%Cr'gl"(‘ﬂs?g,th%g’gag%sd%e fﬁdgiﬂ)ﬁ/%pr%egﬁoglcone),/
naringin dinydroshaieomnéaisdateotsiRe)s RRe: nThearawiserklsf 2 basq s Gncalipilodirnebttie sweetener is

a sugar, an a_rtifigiﬁéggw@em@rp@& bR Rereef oinamn gmbodime_nt the_sweetene_r is sucrose,
saccharin or its pharmr’ﬁ‘%e‘ﬁ#&%&%‘&%&%%t?é‘? Stnhe : (SHER S SREENAHN SO % MUsLYKgs thereof. It

has also been found that? e compositions 0 gresent invention comprising a sweetener are 20
particularly stabREd(i tlrsEedriEr P AMBRBL RGN thisH et ate Y R ABH Tt aiaEtEser is a sugar
or an artificial sweetemn@gaparticd ldfierohaee the) swaete vierisisentt ost; @aogaree o atifiph@rmaceutically

acceptable salts,(§Ugh @s $aRF QAN SN RUIMEHERG oL dn aeRadimeRhothe gomposition
comprises a sweetener selected from su;%ar, a}? a]_rltlflmal Sw eteﬂnerﬁ ?ntd Arglétureisfthefreof. In another
embodiment, th8€8 /M BBER A ESHBALES A Rz K AEr Ca Ry Fron L oS8  SaEChRHA Br its
25pharmaceuticeiiaat teprihe saesh fadanixnoke shisreshisr anbtbrer énfisodmieht, 2k ASompositions
of the invention gRNElBONTRAISHE: MMMEEISRE  which tB:a Rl hef-cmbeogdirenbrifiecinendanaelates to

compositions which fyfihclEADAHSS ARS8 ATE o 1 IDlQuIas Sxgifients; -one or more colorants.

300ne or more flavouring agents. one or more preservative agents. Suitablepreservatives
aremethylparahydroxytefish & ba AR S FrRIH ST aPRYE G380 D8R3 B5té 2% BitM Y Gbenzylic
alcohol, benzalkianiid, e cleidridaecasia ek e MiCs 2002 /002083RECTE/ESLRO11/060994 10 Suitable
colorants are red CO'0%%ﬁé%@&bﬁ%@é&ﬁloﬁ%%Ei@ﬁilﬁ.@:é’ﬁ#ﬁmﬂpﬁa}r{@“@%‘és%éb%@@g ihgdike.

Suitable flavouring agents are st awb rry. flavour, cherry flavour, banana flavour, mint flavour, orange,
lemon, vainilfin, B@ﬁﬁ%‘f%‘ﬁf’ 6@&@ SH%P?)E%E like. 5Suitable thickening agents are xantham gum,
carmellose sodium, hyiproenesiissechind erreclikiavention| whan wpalsdeiiriemintheepbharmgelatiedtcomposition
of rupatadine fupasiateLfthe pRsenk inyvertionesmIsisessatadibedunarate. atte: geaeentration of

o oo AR N (BRI R EMROAIER: AR T aELerLy SRgEip ! Tupatacine
Ine tu oflg h

fumarate comprises rupata marate at a concentration (rupatadine)/L. 10Another
embodiment of tHESHIEEEAETREH SRS Shabad Ririndraer StbidraRiiedts Tbhig PR%Fmaceutical
composition2eontprisingirativpatacingife masratexomesd b Oxpacoseivénis@nicoresgrasserespH regulating
agents 15where'tﬂrgggagﬁ;mgggpm@gL@Sggggggy%ﬁb@@@q @:B-anchyvherein the total amount of
As used herein, the terms pharmaseutical composition, composition and formulation are used
interchangeably.
Unless otherwise indicated, all the experimental date and procedures described herein are
25 oblained or periormed at room temperature and atmospheric pressure.
Unless otherwise indicated, all concentrations indicated as % correspond to % wiv. Thus, a
solution containing 1% of a solute means it contains 1 g{solute)/100 mL.
As used herein, when ranges are given it is intended to cover all the intermediate values as well
as the end values. Thus, for example, when it is stated that “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 Ii) of rupatadine and fumaric acid.



cosolvent(s) is from 5 to 50 % of the formulation. Another embodiment of the invention is a
cyclodextrin-free stable aqueous liquid pharmaceutical composition comprising: rupatadine fumarate,
200ne or morge&ga@gwg and one or more pH regulating agents where ETHF@%AH]S?%on has a pH
between Sand 6. Another embodiment of the infention is a cyclodextrin-free stable aqueous liquid
pharmaceutical composition comprising: 25rupatadine fumarate, one or more cosolvents and one or
more pH regulating agents wherein the composition has a between 5 and 6 and wherein the
total amount of cosolvent(s) is from of the formulatig hother embodiment of the
invention is a cyclodextrin-free stable"agugous I;;g,u\g\gjharmac ical composition comprising:
rupatadine fumarate, one or more cos nts and-one-ormore regulating agents WO
2012/001093PCT/EP2011/060994 11 “~ywherein the compositi g?ihas a pH between 5 and 6 and
wherein the one or more cosolvents are s&lected from the greep.cagesisting of propylene glycol,
macrogol 300 and macrogol 400. Anbther embodiment of thé present invention is the use of the
cyclodextrin-free aque&uusdléqmgida‘eoﬂwd&aiim@ﬁihﬁcﬁmﬁemﬁmmmﬁmﬂ [dpsdhie: tieatment adtallergic
conditions. In onggipRadiment e, % Heralraeatiiands Alaials tinilingr et daagother

embodiment the composition of the present invention is used for the treatment of allergic conditions in
paediatric popul ST ‘WK R VBB IR The" dRYGICeL BTt %8l 11 Bl p%&biSic population
is allergic rhifitisabeiilyticanigadine ikmcthérdrivetirient isearndtihcdiof ateatingHemddisrgiecondition
which compriseg;agd rmmi@#e@'@& tee@ subiect innRrd thereabihe,abovementioned sysleapxtrin-free
aqueous liquid farmulation.of the 1opresent inventien; n anather, embodiment the allergie condition is
urticaria. In another & n?bo%i'lment Theraf er ic Condition 15 A Ierglc rhinitis. Anoet(her embodiment of the
present inventiol&i§é i]@éuﬁf'@@iﬁﬁﬂ?lﬁnd Il as purity marker of a rupatadine fumarate
composition. The amoasatraifdComp turdshetinaeedbar upatadine §umaratie: compesition tamdre determined

using an HPLC meiborl shoh 38 dhe 00 desciedk ineton 2. ARojher embodiment of the

present invention is a method of assessing the purlty of a composmon comprlsmg rupatadlne fumarate

wherein the concentrallSnBFEEMBEURE [fisHiR M aEEh E akteiMiff el UsiRg EMBound Il as a

standard in an HRl@1triethoa suehsis tisenarsetical composition of rupatadine fumarate comprising:
- rupatacine fumarate,

one or more cosolvents and
15 - one or more pH regutating agents
wherein the composition has a pH between 4 and 6.5.
in one embodiment the aqueous liquid pharmaceutical compositicns of the present invention are
solutions.
in an embodiment the fotal amcunt of cosclvent(s) is from 5 to 50 % of the formulation. In
20 another smbodiment the total amount of cosolvent(s) is from 516 25 % of the formulation.
In an embodiment, the composition comprises one or more cosolvents selected from the group
consisting of monohydric alcohals, polyhydric alcchols or poiyols, ethers and substiluted amides.
In ancther embodiment, the one or more cosolvents are selscted from the group consisting of
ethanol, isopropanct, propylene glycel, giycerine, magregol 300, macrogol 400, dimethylacetamide and
25 pyrrolidone.
I an embodiment, the one or more cosolvents are selected from the group consisting of ethanot,
propylene giycol, macrogol 300 and macrogol 400. In ancther embodiment, the one or more cosolvents
are selected from the group consisting of prepyiene glycol, macrogol 300 and macrogal 400.
In another embodiment, the composition comprises only one cosoivent. In another embodiment

30 the compasition comprises only cne cosolvent selected from the group consisting of ethanol, propylene



20 described in Method 2. Methods The following methods are used to determine the pH, the % of
Compound I %esent and the clarity of the formulations described herelnC%SEMgeltﬂ%(ggéL Method of
measuring the pﬂ—f i pH is measured according to the European Pharmacopoela 22.3 at room
temperature (20- 25C) and atmospheric pressure uging a potentiometric pH meter (such as a Crison
micropH 2001) apparatus calibrated using a pH 7.00 and 4. 01 buffer solutions. WO
2012/001093PC P2011 g§0994 12 M &l‘ g ethogl meas surin fhe% Compoiund|| The
HPLC method u%% oaete ? a”qﬁné"qs/%gei: p?)ffﬁo re%e{ﬁ in' 8 formulation e based On the
European Pharmdwbéﬁ@c@@ Ton Ukingjetiechasieing my é@%ﬂﬂ@ﬁ)ﬁ&@%@ﬁ\ tesperdtirk andratmospheric

pressure 5columbdddsnil BB idnrnxpdédCcon) aluetdoMathanrel is Phospbateduffensadution pH 4.2
(75:25) -elvent gy b 2 R LI SISSHONL LN VioIbls SRS UPRUBIOMSISF AL 255 A fegntion time of

Rupatadine: aprox min T0-relative retention time o Compoun prox. Reference

standard solﬁtloﬁs”BFFPﬁﬁél‘}lelﬁé’%i‘ﬁH’éﬁ?ﬁ?ﬁ’&%dhﬁ E@\W?f@ﬁ‘%a??%‘sﬁ?éﬁﬁr@@ é%si%’%i%%'ein Reference
Example 3) are useddrbihenicemtifigatiomof, thecoomionentsisdEheitest sarmplevsccempargd to the
equivalent plac%@ (same formulation without rupatadine fumarate) to check overlapping peaks with
other excipients in thef aﬁlon 15TpeE (r’]/ Com oun | is cal?ulat d as 1910'; gfrgCompound Il
peak)/(area of rupata mg ﬁeS% ?BMO 3¢ el\ﬁ%nfﬁo ?neag{??Fﬁgg?he o ar % atbe The
clarity of a soIut*@fﬁwﬁéfmw%?é@ipa@@d‘rmwfﬂﬁaﬁﬁ)é’@ﬂlP@ﬂi@ﬁﬁ’@ﬁ%@h@%ﬁﬁfé@@@@@agrﬁﬁlIows at room
temperaturei@and tmespheregressure. 20Reference suspensions I-1V (suspension | is the clearest

and IV the least clear) et Fu lporﬂarp&gq,qe 90%819551 ing Qog%ﬁggggﬁggaﬁharmacopoela 2.2.1. The samples

of rupatadine fumarate solution to be tested were visually compared to the reference suspensions and

their clarity was visuall} 75188 S RRE M rorsEfce §9}§6@W§%ﬁ§“fﬁfw e g GERPRITWth clarity < |
means that it is cledmaithainihieiche drestabierietiven 25thMethipdidenNoe eleradd stabiititypise The

formulations wetg,skpraekin @e%&anasmbﬁema% (&@Wa?&fé»ﬁ@!@tmmwdity (RH) in closed amber
glass vials d1 ring a 3 [p H]npglralti% a%%@ meghe aarma U%Mefﬁg%o dns I{B@P{ﬁfe% rlad#e Present and

the clarity of the solutlon Weré accoraing to respec |vely 30
Accelerated stat3frs %@l@@ﬁlmﬁﬁf@ﬁlctmg the stability of a composmon in a short term. Typically it is
considered that a compositiepohirs a:tesk abte-spabiitiaimennaltersdisnaninindireucenelitians mentioned
above it does nqj have mare.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 %
in ancther embodiment the one or more pH reguiating agents are selected frem the group

20 consisting of buffers. The buffer(s) are used to adjust the pH of the composition 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 embodiment the buffer(s) show
a pKa in the range of 4-6. In another embodiment the buffer(s) show & pKa in the range of 5-6.5, In &
further embodiment the buffer(s) shaw a pKa in the range of 56. In a further embodiment the bufier(s)
show a pKa in the range of 4.5-5.5. In ancther embodiment the buffer(s) show a pKa in the range of 4.5-6.
25 Examples of suitable buffers are: phosphate buffers {such as K;HPOJ/KH:PQ4, NaHPOWNaH:PO,
NaHPOWSKH,POs ard the like), NaHPOu/citric acid, citrate buffers, acetate buffers (such as acstic
acid/sodium acetate, acetic acid/ammonium acetate and the like), and ammonium acetate/scdium
edetaie. 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
NaHPQu/citric acid, Na:HPOW/KHPQ, ar NazHPOy#NaMPCs In an embodiment the composition
comprises only one buffer which is Na:HPO4icitric acid or NesHPO4/KHPO.. In ancther embodiment tha
composition comprises only one buffer which is Na:HPO#NaH.PO, In another embodiment the



WO 2012/001093PCT/EP2011/060994 13 Compound Il determined using Method 2. Stable
compositions %{ﬁical%i do not have, after 3 months in the conditions mentioned aboveb more than
0.85% Compou 4 et rined using Method 2. The solutions are aI58 E&EPHRder Method 3 to
determine its clarity, which is an indication of the présence of precipitated material. Preferably stable
solutions are clearer than the clearest reference when 5 evaluated using Method 3. Reference

examples Reference example 1: Solubility of rupatadine arate in water at different p The
by of ramCEARTE o IRPATE VTRE B AT AR AR S o N RPN to owater
and stirring duringniGitoponerFienesitingsolutiohe W fitdiad and the amount of rupatadine

determined using the Meihad 2utRe:soiubilitebdunatadine-fumay atecmatat usiarpthengrocedure
described above,is2.2.0/L . Using.th Same proc d in tions, of n pH instead
of water, the so%ﬁ??ty%%n&?%ﬁng%aiﬁe fu#wa%it% Eta Eg@ed%ﬁf%&ﬁ \%aazts z'![‘(e%?ni“n%nc? {ﬁéﬁ%ﬁ%ﬁoﬁf the solution
was measuréd pHEFEnE Peitrditens diersssfadnieifeiar PRt SURUBIREY RETRIBStERERTE fumarate)/L)
1.4 19.60 2.0 7.7@12i4s 559131k #iB6nd 4Ljdki05 T B DG G100 0:866.4

Citrate buffers are buffers formed using citric acid and/or pharmaceutically acceptable salts of
citric acid. Said buffers can be cbtained adding the specific citrate species or adding citric acid or citrate
salts and adjusting the pH with acids or bases.

10 Acetate buffers are buffers formed using acetic acid andior pharmaceutically acceptable salts of
acetic acid such as scdium acetate or ammonium acetate and the like. Said buffers can be obtained
adding the specific acetale species or adding acetic acid or acetate salts and adjusting the pH with acids
of bases.

in an embodiment the one or more pH reguiating agents are selected from the group consisting

15 of bases. Suftable bases are; NaOH, KOH and the fike. In an embodiment, the composition comprises
only one base. In an embodiment the composition comprises only one base which is NaOH.

In another emhodiment the one or more pH regulating agents are selected from the group
consisting of phosphate buffers, Na;HPQ4/citric acid, citrate buffers, acetate bufers, ammenium
acetate/sodium edetate and NaQH.

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

In an embodiment the fotal amount of the pH regulating agent(s) is from 1 % o0 10 %. In an
embodiment the total amount of the pH regulating agent(s) is frem 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 ancther embodiment the pH
of the formuiation is between 4.5 and 6. In ancther embodiment the pH of the formulation is between 5
and B.5. In another embodiment the pH of the formulation is between 5 and 6. In another embodiment the
oH of the formutation is between 4.5 and 5.5.

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

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

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

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



0.17 7.0 0.035 11,0 <0.005 20 Reference example 2: Rate of formation of Compound It in aqueous
solutions of rupatadine fumarate It has been found that rupatadine reacts with fumaric acid in
acidic conditioﬁ‘s’ 81948 %n adduct (Compound 10: WO 2012/001093PETTEPSb11860004 14
Different aqueous solutions comprising rupatadine fimarate at a concentration of 1 g(rupatadine
fumarate)IL at different pH (3.41, 4.38 and 5.00), obtained adding the required amount of solutions of
HCl(aq) or NaOHtaq) tp solutions containin%ﬂ%g)lle/ water and rupatadine fumarate, were stﬁred at

different 5 temperatur h@c?ﬁ?fﬁ%ﬁ‘giﬁo%ﬁm% EEEEEIHHGV%_]H% Vo] %'ffﬁﬂfﬁ‘)sedﬁnﬁnoé TWo iéiths and
analyzed at the Batjipsifieplaeeaahfonthiviantl SethexarierdfahevpetyuginbeMethisd 2ngEe table below.

pH % Compounglkingialled-ampounenkli a2 EdenaGdacanarnd || 2 months 25 2C40
2C3.410.0350.174 %Zié&eoé%%gngsér%ﬁltg fc§88 cgﬁ(%g%und on Handbcok of pharmaceutical excipients, APhA
5  Publications 5" edition 2005, edited by Raymond C. Rowe, Paut J. Sheskey, 3ign C. Owen, {8BN-10:
1582120587. Specially suitable excipients for use in the compositians of the invention are detailed below.

Rupatadine fumarate has a bitter taste and if the liquid pharmaceutical compositions according to
the Invention are intended for oral use it is desirable that said formuiations further comprise a sweetener
to mask this bitter taste.

10 Suitable sweeteners are preferably selected from the group consisting of sugars (such as
sucrose, fructose, glucose and the like), artificial sweeteners (such as saccharin or ifs pharmaceutically
acceptable salts (such as saccharin sodium), cyclamate or its pharmaceutically acceptablg salts {such as
cyclamate sodium}, asparieame, acesuiphame or its pharmaceutically accepfable salts {(such as
acesulphame potassium), sucralose, nechespiridin dihydrochalcons, naringin dihydrochalcone and the

15 like), and mixtures thereof.

In an embodiment the swestener is a sugar, an arificial sweetener or mixtures thereof. In an
embodiment the sweetener is sucrose, saccharin or its pharmaceutically acceptable salts (such as
saccharin sodium), or mixiures thereof.

it has also been found that the compositions of the prasent invention comprising a sweetener are

20 particularly stable (in terms of formation of Compound If upon sterage} when the sweetener is & sugar or
an artificial sweetenaer, particularly when the swestener is sucrose, saccharin or its pharmaceutically
acceptable salts {such as saccharin sodium) or mixtures thereof. In an embodiment, the composition
comprises a swestener selected from a sugar, an artificial sweetener, and mixtures thereod. In another
embodiment, the compesition comprises a sweetener selected from sucrose, saccharin or iz

25 phamaceutically acceptable salts, and mixtuses 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 exciplents:

one or more colorants.

30 - one or more flaveuring agents.

one or more preservative agents.

Sultable preservatives are methyl parahydroxybenzoate, benzyl  alcohal,  propyl
parahydroxybenzoate, 24-dichlorobenzylic alcohol, benzalkonium chioride and the fike.



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 11 is pH- dependent The lower the 10pH, the higher the rate of formation of
Compound I1. Rt Example 3: Preparation of Compound II gd’%ﬁ;’é@ﬂg?ﬁol) of rupatad
ne (1) were dissolved in 260 mL of ethanol in a 1000.fnL 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 solvert{F3& FSFRYYEE Y SREHH Bl (B PWaSAk Rkt ahor &HiWith an

ethanol:water:arfi@onia mixture. Next, it was purified by flash chromatography using a 9:1:1

20ethanol:ammonia:walghaHxilieg %&;@@H)éréé%@e(@ N8R maly ki ield)eidhersesias product
(Compound 1) were obtarned WO 20 1?%)00109§|EQT/EP2011/060994 15 1H-NMR (300

MHz, CD30D): & #FwideSryHL PoHs 8 =4 (5 $63 (d, 3=7.31 Hz, 1H), 7.18 (m, 4H), 5.48 (dd,
J=3.29 Hz, J211.70 H2VER t?@"eeﬁeeggrr)arexafihemgwfeeﬂofe(aﬁ'umﬂmwweﬂﬁdﬁeQkﬂz, 1H), 2.8 (m,
4H), 2.54 (s, 3H), 2.45(rm 2HbhIB26 (i pHHackREANMR (TS, 48 Mitzirc DBOBY: & A6 Iesd72.20, 158.73,

147.00, 144.65, %ﬁréﬁwﬂ#‘f@a@%&z%&émé&%a%née?ﬁ%r@‘r?oflf%% 4 1013 RadARP2n Lmd o, 134.06,
133.72, 131.91, 130.33, 127.0
embodiment the pharmeceutaca? composrfron of tupatading fumarate comprises rupatadine fumarale at a

concentration of 1 g{rupatadine)/L.
10 Another embodiment of the present the invention is a cycledextrin-free stable agueous liquid
pharmaceutical composition comprising:
rupatadine fumarate,
one of more cosolvents and
one or more pH reguiating agents
15 whergin the composition has a pH between 4 and 6.5 and wherein the fotal amount of
cosolvent(s) is from 5 o 5 % of the formulation.
Another embodiment of the invention is a cyclodextrin-free stable aquecus Tiquid pharmaceutical
composition comprising:
rupatading fumarate,
20 - oneor more cosclvents and
- oneormore pH regulating agents
wherein the comgosition has a pH between 5 and 6.
Another embodiment of the invention is a cyclodextrin-free stable aqueous liguid pharmacsutical
composition comprising:
25 - rupatadine fumarate,
one of more cosolvents and
one of more pH regulating agents
wherein the composition has a pH between 5 and 6 and wherzin the total amount of cosolvent(s)
is from 5 to 50 % of the formulation.
30 Another embodiment of the invention is 2 cyclodextrin-free stable aguecus iguid pharmaceutical
composition comprising:
rupaiadine fumarate,
one gr more cosolvents and

one or more pH regulating agents



59.36, 55.47, 55.42, 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:Calculated (C301130CIN304.NH3H20): C 63.54; H
6.22; N 9.88 FBIAH¥EI¥3 47: H6.41; N 9.61 10 The following eXSH IS 1f§&tPate the scope of
the invention and are not intended to limit the scopeldf the invention in any. way. Examples 15
Example 1: Preparation of a nasal liquid formulation of rupatadine fumarate (1.00 g(rupatadine)/0 The
guantitative composition of this formulation is disclosed in the table below. Rupatadine fumarate was

dissolved in macrogol W56 e RPFo™ SR AEINRRGF 8 © AKNAEFOR e ARG SNE S ARy drous
disodium phospbkziecweretdigsopvedistnponifiedencaterianad stiiidd antiscomipléte dissolution. This is the

"vehicle solution”. 20Thehacivesriutiene a8 iNReveNicsSQluIeR cWeismiratkaRe.dRmogenized.
The preservatlv%;%as_add? to the final sollfjtri%n. Finallr&/bpag%%dch ter was added to ttht%eresulting
: g :

mixture to the deS|reﬁ@élﬁmg.pﬁsoerfﬁbnc\)fen{g% mc‘?u”rﬁa t(nrrel ) tors. Inong gmoodimen
5 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 popuiation is allergic rhinifis or urticaria.
Another embodiment is a method of treating an allergic condition which comprises administering
to a subiect in need thereof the abovementioned cycledextrin-free aqueous liquid formulation of the
10 present invention. In another embodiment the allergic condition i urticariz. In another embodiment the
allergic condition is allergic rhinitis.

Another embodiment of the presant invention is the use of Comgpound H

W

\ﬁ’/’
2
nooe L8
H

as purity marker of a rupatadine fumarate composition. The amount of Compound H in a
18 rupatadine fumarate composition can be determinied using an HPLC method such as the one descrbed in
Method 2.

Another embodiment of the present invention is a method cf assessing the purity of a
compesition comprising rupatadine fumarate wherein the concentration of Compound If in said
composition is determined using Compound I 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 I present and the
clarity of the formulations described herein.
25
Method 1: Method of measuring the pH

The pH is measured according o the European Pharmacopoeia 2.2.3 at room temperatiire (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 huffer sclutions.
30



Rupatadine fumarate 1.28 Macrogol 400 50.00 Anhydrous citric acid 4.66 Anhydrous Na2HPO4 7.31
Benzalkonium chloride 0.20 Purified water gs 1.00 mL pHto 5.17 % Compound 113 months 40C/75%
RH 0.64 CIarlﬁ}@ M 40c175% RH <I Example 2 to Example 7 Pr B&F&?l’&ﬁ(@?oral liquid
formulations of rupatadine fumarate 25 11.00 glrup&#adineYL) with NaOH as pH regulating agent
Liquid formulations of rupatadine fumarate, as detailed in Table 1, were prepared using the following
preparation methodolog WO2012/001093PCT/EP2011/060994 16 Rupatadine fumarate was
dissolved in the €&56ivetH ' '- o B present, was added to said solution. This is the

"active solution”.  The mﬂd%&%@@s @%@M%@@h} @alnmrfan {heSwestening agsnis,if present,
were dissolved in purified water and mplete djssolution. This is the "vehicle solution".
AR g e

5The "active sollliGHEPSAY TRE%EATE "R AR d homogenized. The remaining
excipients (colorants, flaviourrilsgragiirete aritiotreetikeysitpresent, were added to the previous mixture.
Then the pH4vas adjusteeor(%ﬁh@glﬂgmg prinwbBesrneeded by addition of NaOH 0.1 N. Finally, purified

water was added to the reguliing,mixe 10106, e iigd 49155 40

- sluentflow: 1.3 mb/min

detection: UV-Visinle specirophotometer at 265 nm
retention time of Rupatading: aprox. 8.9 min
10 - relative retention time of Compound I aprox. 0.43
Reference standard solutions of rupatadine and Compound Il (whish can be prepared as
deseribed 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
neaks with other excipients in the formulation.

15 Tha % Compound Il is calculated as 100*(area of Compound H peak)f{area of rupatadine peak).

Method 3: Method of measuring the clarity of a sofution

The clarky of a solution was measured according o the European Pharmacoposia 2.2.1 as

follows at room temperature and atmospheric pressure.
20 Reference suspensions -1V (suspension [ is the clearest and IV the least clear} were prepared
according to the Eurcpean Pharmacopoeia 2.2.1. The samples of rupatadine fumarate solution fo be
tested were visually compared 1o ihe reference suspensions and their clarity was visully rated in relation

to reference suspensions | fo IV, i.e. a sample with ciarity <) 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 / 76% Relative Humidity (RH) in
closed amber glass vials during a 3 month period. At the end of the 3-m period, the % of Campound i
present and the cianily of the solution were measured accerding to Method 2 and Method 3 respectively.
30 Accelerated stabllity studies allow predicting the stability of a composition in a short term.

Typically it is considered that a composition has a desirable stabity when after 1 month in the conditions
mentioned above it doss not have more than 0.45 % Compound Il delermined using Method 2, and

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



Example Example Example Example Example Example Component 234567 Rupatadine fuma

rate0.128 g0.128 g0.128 g0.128 g0.100 g0.100 g Propylene glycol20.0 ) g20.00 g20.00
920.00 g Sacgﬁ%ﬁﬁ%zé%’&?ﬁ%wo.loo g---—- NaOH 0.1 N gspH 5pH 5pH 5p>3’ %&%&%%%%%gg/lethyl

parahydroxybenzoate---0.180g....... Propyl parahydréxybenzoate0.020 g---- 2,4-d ichlorobenzylic
alcohol----0.05 g Xanthan gum----0.100 g---- 100.00100.00100.00100.00100.00100.00 Purified water

gs mLmLmLmLmLmL pHt05.025.015 005,005.605.00 % 3 months 40C/75[ci RH .. .
Compound0.33 %@?ﬁgﬂﬁq 9°38 ﬁ%@%ﬁ?ﬁ%Gr%%”ﬁ%ﬁ'%”ﬁ%é}%gorﬁ%\aﬁéﬂ?i@?&%ﬂw&“i5Tab|e 1 NA:
Not available. at@diantorthisied abquiffaretiesf&erdnensinsd| setritscdlelio Hefe’dgents and/or

preservatives can be adgefiadbe pevieyshidesasibed eempesitions, vh Windication of the

2012/001093PC§)—||":3/3%|1:<):§ 9 p';’Le/chr 86?09 r‘n"aterial. Preferably stable solutions are clearer than the clearest reference when

5 evaluated using Method 3.

Reference examples

Reference example 1: Solubility of rupafadine fumarate in water at different pH

The solubility of rupatadine fumarate was determined by adding 25 g/L of rupatadine fumarate o
10 waier and stining during 16 - 24 h. The resulting sclution was filtered and the amount of rupatadine
determined using the Method 2.
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 sclubility
of rupatadine fumarate at different pH was determined (the pH of the solution was measured prior ic the

15 addition of rupatadine fumarate).

pH Solubility (g{rupatadine fumarate}/L}

14 19.60
20 7.70
24 559
3.1 4.86
44 405
55 4.06
8.0 0.96
64 0.7
7.0 0.035
1.0 <0.008

20 Reference example 2: Rate of formafion 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 i)



17 Example 8 to Example 19 Preparation of oral liquid formulations of rupatadine fumarate 11.00
g(rupatadineilL) with a buffer as pH regulating agent Liquid formulations of ruPatadine fumarate, as
detailed in TaBi@ 244" ¥2ble 3, were prepared using the following prepg(r:g{%r%ﬂrlﬁé‘ﬁqgogéology:
5Rupatadine fumarate was dissolved in the cosolverdt 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 unti.complete dissolution. This is the
"vehicle solution”. The "active ‘@ d the "vehicle : were mixed and homogenized.
The remaining 10excipients (colorants, ftajiotiring agepts and thedike), if present, were added to the
previous mixture. Finally, purified water Q addedTo the resulting'mixture to the desired volume.
Component Example 8 Example 9 Examplb@p Example 11 Example-12 Example 13 Rupatadine
fumarate Propylene glycol Saccharin sodium*Sucrose Anhydrous=itfieaicid Anhydrous Na2HPO4
Anhydrous KH2P0O4 Anhydrous Na2HPO4 Purified water gs 0.128'g 20.00 g 0.4656 g 0.731 g 100.00

mL 0.128 g 20.00 g 08318 1,460 @A Qiking rupatadine fumarate at a concentration of 1 g{rupatadine
fumarate)/l. at different pH (3.41, 4.38 and 5.00). obtained adding the required amount of sclutions of

HCl2q or NeOHgq o sohitions containing only water and rupatadine fumarate, were stored at different
5 temperature corditions (room temperature and 40°C/75%HR) during two months and analyzed at the

beginning, at one month and at the end cf the period using Methed 2, see table below.

% Compound Il 1 month % Compound Il 2 months

. -
pH % Compoundliinitial "oy jor ™ goac  25E2C 4D 2°C

341 0.035 0.174 0.737 0.276 1.396
4.38 0.036 0.030 0.357 0.142 0.646
5.00 0.040 (.039 0.112 0,051 0.182

These results show that the rate of formation of Compound H is gH- dependent. The lower the

10 pH, the higher the rate of formation of Compound 1l

Reference example 3: Preparation of Compound il

= o
== cl L
\ 7 ar N
|
HOOS
N EOH, 1t N
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® 2
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i

35 g (0.084 mol) of rupatadine (1) were dissoived in 260 mL of ethano! in a 1000 ml. fask. 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 temperaiure. The mixture was concentrated o half the volume and ailowed to react at
room temperature curing 5 days.
The solvent was removed /n vacuo and the solid washed with ethanol and with an
ethanolwater:ammonia mixdure. Next, it was purfied by flash chromatography using a 91:1
20 ethanol:ammonia:water mixture.
Finally 4.51 g (0.0085 mol, 9.7 % vield) of the desired product (Compound #} were obtained.



0.128 g 20.00 g 0.897 g 11.35 mg 100.00 mL 0.128 g 20.00 g 1.345 g 17.035 mg 100.00 mL 0.128 g
20.00 g 0.400,g 0.931 g 1.463 g - 100.00 mL 0.128 g 20.00 g 50.00 g 0,931 1.46%&4—--- 100.00 mL
pHto 5.23 5.17 4 ¥X8%7%% 12 5.09 3 months Compound 40C/75% RH R oA R OR=X]

H-NMR (30C MHz, CD-0D): 8.71 (wide signal, 2H), 8.31 {m, 2H), 7.63 (d, J=7.31 Hz, 1H), 7.18
(m, 4H), 548 {dd, J=3.28 Hz, J=11.70 Hz, 1H}, 3.69 (s, 2H), 3.41 (m, 3M), 3.1 (dd, J=11.7 Hz, J=172
Hz, 1H), 2.8 (m, 4H), 2.54 (s, 3H}, 2.45 (m, 2H), 2.26 (m, 4H),
BC-NMR (75.43 MHz, CD;0D): 178,35, 172.20, 158.73, 147.00, 144.65, 143.31, 143.28, 141.15,
5 140.03, 139.69, 139.47, 138.65, 138.62, 135.85, 134.06, 133.72, 131.91, 13C.33, 127.01, 124.08, 75.81,
50.36, 55.47, 55.42, 42.30, 32.75, 32.03, 31.81, 31.77, 18.38.
IR (KB#): 3412, 1587, 1474, 1437, 1379, 1176, 1086, 892, 874, 829, 663 cm-,
EA:  Caloudated (CaHaoCINOs NHz-H:O): C83.54, H6.22;N 9.88
Found: 6347, HB41, N9t
10 '
The foliowing examples ilustrate the scope of the invention and aze not intended fo 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{rupatadinej/t)

The guantitative composition of this formulation is discicsed in the table below,
Rupatadine fumarate was dissolved in macrogol 400. This is the “active solution”.
Anhydrous citric acid and anhydrous disodium phosphate were dissoived in purified water and
stired until complete dissolution. This is the “vehicle solution”.
20 Tha “active sciution” and the “vehicle solution” were mixed and homogenized. The preservative
was added to the final soiution. Finally, purified water was added fo the resulting mixture to the desired

volume.
Component . Amount {mg)
Rupatadine fumarate 1.28
Macrogol 460 50.00
Anhydrous citric acid 466
Anhydraus NasHPQ. 7.31
Benzalkenium chioride 0.20
Purified water gs 1.00 ml
pH f 5.17
% Compound i 3 months 40°Ci75% RH (.64
Clarity 3 months 40°C/75% RH <]

Exampie 2 fo Example 7 Preparation of oral liguid formufations of rupatadine fumarate

25 (1.00 glrupatading)/L) with NaOH as pH requiating agenf

Liguid formulations of rupatading fumarate, as detalied in Table 1, were prepared using the

following preparafion methodology:



NA 0.52 0.83 3 months Clarity 40C/75% RH <1 < NA NA << 15 Table 2 NA: Not available. at 3.5

months

the 20previou§i§9 dedhbed compositions. WO 2012/001093 Table 3 1 PETE

Different sweeteners, colorants, flavouring agents and/or. reserv%

%61'11060994

Component Example 14 Example 15 Example 16 E¥ample 17

10

15

20

ives can be added to

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 swestening agents, if present, were dissclved in

purified water and stimed untif complete dissclution. This is the “vehicle solution”.

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

axciplents {colorants, flavauring agents and the like), if prasent, were added to the previous mixiure. Then

the pH was adjusted to the desired pH when needed by addition of NaOH 0.* N. Finally, purified water

was added to the resulting mixture to the desired volume.

Component Exalznple Exa;nple Exa:aple Exagaple Exarsnpie Exa;nple
Rupatadine fumarate 0.126¢g 01289 0.128g 0128g 0.100g (.100¢g
Propytene glycol 20.00g 20.00g 2000g 20009 2000g 20.00¢
Saccharin sodium 0.1060¢g e e e e
NaOH 0.1 N gs pH 5 M5 pH 5 pH 5 pH 5.5 pH 5
Methyl parahydroxybenzoate nan 0.180¢
Propyt parahydroxybenzoate - 0.020¢ e
2 4-dichlorobenzylic alcohol 0.05¢ e =
Xanthan gum 0.100 g
Purified water s 160.00 10066 100,00 10000 400.60  100.00
4 mL mL mL mb ml mb

pH tg 5.02 51 5.00 5.00 5.60 5.00
% o750
Compound gi[?”“ths ACITS% Az g3 035 04 049 038
fl

C 0,
Gay  STOMSAETE g g o M m

Tabile 1

NA: Not available. * at 3.5 months.

Different sweeteners, colorants, favouring agents andfor preservatives

previously described compositions.

can be added to the



Example 18 Example 19 Rupatadine fumarate Propylene glycol Saccharin sodium Sucrose Anhydrous
citric acid Anhydr Y N@_‘HPO4 Methyl pare hydroxybenzoate Hyprom Snikpgarmellose
Quinoline yeln%)}év% ﬁ’%% anana flavour Natural lemon favour 68%V PuﬁJfllzﬁdE\ll)Vater q590.128g 20.00 g
0.931 g 14639 ---- 0.400 g 100.00 mL 0.1289 20.005/0.931 g 1.4639 0.700 g 100.00 mL 0.128g 20.00
g 0.931 g 1.463 g 0.4009 100.00 mL 0.1289 20.009 ---- 0.931 g 1.4639 0.0001 g

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

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

Liguid formulations of rupatadine fumarate, as detalted in Table 2 and Table 3, were prepared
using the following preparation methodology:
5 Rugatadine fumarate was dissolved in the cosolvent and the preservative, If present, was added
io said solufion. This is the "active solution”.
The pH regulating agent (the buffer), anc the sweetening agents, if present, were dissolved in
purified water and stirred untii complete dissoiution. This is the “vehicle sclution”.
The “active solufion” and the “vehicle sclution” were mixed and homogenized, The remaining
10 exciplents (colorants, flavouring agents and the like), if present, were added o the previous mixture.

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

Example Example Example Example Example Example

Comporent 8 9 10 11 12 13
Rupatadine fumarate 01289 0.128g 0.128g 0.128g (Q128g 0.128¢
Propylene glycol 2000g 20009 2000g 2000g 2000g  2000¢
Saccharin sodium e 0400g -
Sucross - —— 50.00 g
Anhydrous citric acid 046569 0931g — 0931g  0.931g
Anhydrots NaHPO: 0.731g 1480 1463g  1463¢g
Anhydrous KH:PO4 - mom 08379 13459 —
Anhydrous Na;HPO;4 - 11.35 mg 1;.9035 -
Purified water os 100.00 100.00 100.00 100.00 10G.00 100.00

¢ mb mb mL mL mL mL
pH t 5.23 547 4.74 474 5.12 5.0¢
Compoung 3 mo1S 036 053  NA NA 052 083
b P 40°CIT5% RH ' . ' '

. 3 months
Clarity L0°C/75% RH < <| NA NA <t <]t
15
Table 2

NA: Not avaiiable. Tat 3.5 months
Different sweeteners, colorants, flavouring agents andior preservatives can be added to the

20 previously described compesitions.



100.00 mL 0.128g 20.009 0.059 30.00 g 0466 g 0731 g 0.1009 0.0001 g 0.25 g 100.00 mL 0.128g
20.009 0.100 g 50,00 g 04656 g 0.731 g 0.10009 0.0001 g - 0.400 g ggg 5.16 5.16 5.16
5.155.18 5.1&@%%%’8%&%5% RH th Compound 40s Il 0.50 0.47 0.56 oj'f’ ’ %gggf’g‘g%gmomhs
Clarity40C/75/0 RH < | t <1* 18

Table 3

Example Example Example Example Example Example
Component 14 15 16 17 18 19
Rupatadine fumarate 0.428¢  0.128¢ 0.128g (0128g (0128g 0.128¢
Propylene giycol 2000g 20.00¢g 2000g 2000g  2000g 2000¢g
Saccharin sodium mene e 0.05¢ 3100 ¢
Sucrose 30.00g 500049
Anhydrous citric acid 0.931g  0.931g 0.931g 093g 0486g 046569
Anhydrous Na:HPO, 14639  1.483¢g 1463¢ 14683g O0731g 0731¢g
Methyl parahydroxybenzoate 0.100g  0.1000g
Hypromellosa (.4009 .

Sodium carmellose 0,700 ¢
Quinctine yellow E-104 o e 4.0001g 0.0001g 0.0001¢
Banana flavour 025¢

Natural lemon flavour 68%V 0.400g - 0400 g
Purified water as 100,00 100.00 100.00 100.00 100.00 100.00
g L mL ml k. mL ml
sH ta 5.16 5.16 5.16 515 518 5.19
% 3 months
ﬁ,ompound 40°C/T5% RH 0.50 0.47 .58 0.53 0.60 0.68
, 3 menths
1 1 1 1 t
Clarity 40°C/75% RH <l <l <l < <| <

NA: Not available. T at 3.5 months
Different sweeteners, colorants, flavouring agents andlor preservatives can be added to the

praviously described compositions.

Example 20: Stability of the formulations

As can be shown in the previous tabies, the formulations of Example 1 fo Example 9 and
Example 12 to Example 19 showad good stability properties in the accelerated stability studies as
describec in Method 4.
19



<il <It <1 <it NA: Not available. 4. 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

Exanppiaansl foxample 12 to Example 19 s E%g%&% stability propertles in celerated stablllty
studies as described in Method 4. Printed: 1 LMSPWI@}Q&

PCT/EP 2011/060 994 - 05-09-201 19Amended claims (dean copy) Clalms cyclodextrln free
aqueous liquid pharmaceutical composition comprising: -rupatadine fumarate, - one or more
cosolvents and 5one or more pH regulating agents selected from the group consisting of buffers and
bases wherein the composition has a pH between 4 atfd 6.5, and whefefndeaitfesesitph is a
solution.  2.- The pharmaceutical composition ac gidlng to claim 1 wherein the total amount of
cosolvent(s) is 10 from 5th 50% of the formulation. 3>="The pharmaceutical composition according to
‘any of the precedind claimsyeketeiiethemosolilehitsienantarmpiseasuriactant. 15 4.-The
pharmaceutical composition meeareingte any of the preceding claims wherein the composition

comprises one or more Cosoé}{gggg%rg%ggﬁgafggm the group consisting of ethanol, isopropanol,
propylene glycol, glycerine, macro %Eﬁ OO macro I4OO dlmethylacetamlde and pyrrolidone. 5.- The
r

pharmaceutical composmon Beco 8 29 @B@&‘ﬁﬁﬁ@ﬁ%ﬂﬁ’f@@ﬁrﬁﬂﬁé@@ne or 20 more
cosolvents selected from Yﬂ@@mﬁﬁﬁﬁ@%ﬁmﬁémﬁhﬁﬂene glycol, macrogol 300 and
macrogol 400. 6.- The ptigrstcutesiiedm pusiion according to claim 5 wherein the composition
comprises only one cosolvent. 25 7.- The pharmaceutical composition according to claim 6 wherein

the cosolvent is selected fﬁ@ﬁ]&h%@@%ﬂ%@ﬁﬁ%% RreRy %greg\%%?ota?' DomaF2 \%lnt4 Q.
10 from 5 to 50 % of the formulation.

3.- The phamaceufical composition according fo any of the preceding claims whersin the
cosatvent(s) do not comprise a surfactard,

1§ 4. The pharmaceutical composition according to any of fe preceding claims wherein the
compostion comprises one or more cosolvents selected from the group consisting of ethanal, isopropanol,
propylene glycol, glycarine, macroge! 300, macrogol 400, dimethylacetamide and pyrralidone.

-5- The pharmaceutical composition according to claim 4 wherein the composition comprises one of

20 mere cosoivents selected from the group consising of ethancl, propylene glycol, macrogol 300 and
macrogol 400.

8.- The pharmaceutical composifion according to claim 5 wherein the composifion comprises only
ong cosolvent.

25

7~ The pharmmecettical composition according to claim 6 wherein the cosolvent is selected from the
group consisting of propylene giycol and macrogol 400.

8.- The phammaceutical composition according to any of the preceding claims wherein the one or
3} more pH requiating agents are selected from the group cansisting of buffers,

8. The pharmaceufical composition according to claim & wherein the one or mere pH regulating
agents are salected from the group consisting of phosphate buffers, Na,HPO/citric acid, citrate buffars,
acetate buffers, and ammonium acetate/sodium edetata,

35

ratinn' £5.09.2012 13:20116 - 05.09.2012 12:22.28. This page 2 of SAMENDED SHEE Tz 55758
R 1/4ved at the EPO on Sep 05, 2012 13:22:29. Page 2 of 9 05-09-2012



8.- The pharmaceutical composition according to any of the preceding claims wherein the one or 30
more pH regulating agents are selected from the group consisting of buffers. 9.- The pharmaceutical
* composition according to claim 8 wherein the one or more pH regulating agents are selected from the
grouptarsistiag oohesphate buffers, Na2HROditRgacid, citrate buffeys, ac %%ﬁﬁ%bd :
ammonium acetate/sodium edetate. 35 ration. 05.09.2012 13:2(rt6 f@@d@.ﬁﬂ%@;{(‘% 295 gs_%g&e 2
of 9AM ENDED SH EET)12 13:21:20 R 1/4ved at the EPO on Sep 05, 2012 13:22:29. Page 2 of
905-09-2012 20Amended claims (clean copy) 10.- The pharmaceutical composition according to
claim 9 wherein the composition comprises only one Quffer selected from the group consisting of
Na2HPOJcibic acid and Na2HPO4/KH2PO4. 11.- The pharmaceuff‘@ﬁ'i’%ﬁ?ﬁﬁsﬁq‘ﬁiﬁﬁ%cording to
any of the preceeding- clammmmgﬂgﬂpg&wg gggnr@%@%i agents are gfgaelecr}ed from the
group consisting of Q@gg@rs&l&%ﬁmﬁ@ﬁ%ﬁ% Geutical.c %“%%E%%a?ﬁ?—%%%n_- 0 daim 1L Wherein the

composition comprises only one pH regulating a%en whiC @ pharmaceutical
composition according to claims Ito 12 wherein the pH is between 4.5 and 6, 14.-The pharmaceutical
composition accordiy to ERATAMESHitsereipriien preridnp stane et he reneidiy U545 wEhe phaweaceutical
composition accérdfitg &0 etahtinortseredaive fokitis bebvaerg.&Rad 5.5. 16.-The pharmaceutical
composition according to claims 1 to 15 which comprises a sweetener selected from a sugar, an

artificial sweetener,sand rixtiigste 17 - rm utical compaosition according to claim
16 wherein the swe&geig%li%aieIe&;%?i%%%%rﬁ%ggg igr?rf%?r? !é%f) Gﬁ?ﬁ%@@ﬁ?%fﬁ %”ceptable salts,
and mixtures thereof, 18.-The armacet’}tlcal composition according to claims 1 to 15 which does not
comprise a sweetener. 25 19.- The pharmaceutical composition according to any of the preceding
claims which cdfhprises rlipaltamisiratrrnrasiion paosing desitination 10 feEntne bibigEpatadine)/L. 20.- The
pharmaceutical corfiposition according to any of the preceding claims which comprises 30rupatadine
fumarate at a concentration of 1 g(rupatadine)/L 21.- The pharmaceutical composition according to

any of the preceding_plailfg@;}ﬁgprj,ggjﬁég@ﬂ %nﬂggs s gne or, more, of the following excipients: one or
more colorants, 350ne or more flavouringpgasg%nts? Ry a1 herein he g s etweon 5 2nd 5

15 15-  The pharmacsutical composttion accarding to claim 13 wherein the pH is between 4.5 and 5.5,

18- The pharmaceutical composition according to claims 1 to 15 which comprises a sweetener
selected from a sugar, an artificial sweetsner, and mixtures thereof.

20 17~ The pharmaceutica composition according to claim 18 wherein the sweetener is selected from
sucrose, saccharin or its pharmaceutically acceptabie salfs, and mixtures thereot, |

18- The phamaceutical composition according fo claims 1 ® 15 which does not comprise a
sweetener.

25

19.-  The phamaceutical composition according to any of the preceding claims which comprises
rupatadine fumarate at a concentration of 0.5 1.5 g{rupatadine)/L..

20~ The pharmaceutical composition according o any of the preceding claims which comprises
30 rupatadine fumarate at 2 concentration of 1 glrupatadina)/L.

21-  The phamaceutical compesition according to any of the preceding claims which further
comprises one or more of the following excipients:
one or mare colorants,
35 - oneor morg flavouring agents,

ratinn' 15.08.2012 1320116 - 05.09.2012 13.22.28. This page 3 of sAMENDED SHEET
R2/4ved st the EPO on Sep 05, 2012 13:72:29 Page 3 of 9 e 05-09-2012



21 - one or more preservative agents. 22.- A process to prepare the pharmaceutical composition
‘according to any one of claims 1 to 21 comprising: 5a) dissolving rupaiadine turrarate in the one or
more cosolvents to yield a first solution, b) adding water and the one or more pH regulating agents
selected from the group consisting of buffers and bases to the first solution. 23.- A.prccess according
to claim 22, wherein step b) comprises: 10bl) dissolving the one or more pH regulating agents in water
to yield a second solution, and b2) mixing the first and second solutions obtained in steps a)
and bl), wherein the pH regulating agent is a buffer,. 15 24.-A process according to claim 22, wherein
step b) comprises bl) adding water to the first solution¢land 62) adding the acid or the base, wherein
the pH regulatlng agentis a base 20 25 -The harmaceutlcal composition according to claims 1 to 21
for use in the treatment of aﬁerglc C Ff'% = The pharmaceutical composition according to claim
25 wherein the allergic condition is aIIerglc rh|n|t|s or urticaria. 27.- The pharmaceutical composition
according to claim 28-whémsiteshee eisrgitecomiitiitas alergie Binilig, 28y Fhe Rharmaeeutical
composition accordisgptsiglaim 26 wherein the allergic condition is urticaria, 29.- The pharmaceutical
composition accerding to claims 25.4a,A5-{RksAI-ERANARYS] RASIiRTIC poRulation

b} adding water and the one or mars pH mgulsting agents selscted from the group

consistirg of buffers and beses to the frst solution,

23~ A process according to claim 22, whereln stap b) comprises:
0 b1) dissalving the cne or more pH reguiating agents in water ty ylald & second solution,
and

b2} mixing the first and second scufions abtainad in staps a) and b1),
whereirs the pH regulating agent is a buffer, _

15 24~ Aprocess according to claim 22, wharsin step b} comprises:
b1) adding water to the first seiution, and
b2) adding the acid or the base,
wherein the pH ragulafing agent is a base,

2 25 The pharmaceutical composition according to claims { to 21 for use in the treatment of allergic
condifions, S

26-  The pharmaceutical composition according to claim 25 wherem the allargic cundmnn is aftergic
thinitis or urifcaria.

25

2. The phammacsutical composiion according fo claim 26 wherein the allergic tondifior, is afiergic
rhinitis,

28-  The phamaceutical composition according to claim 25 wherein the allergic condition is urlicaria,
30

28.-  The pharmaceutical composition according 10 cizims 25 fo 28 for use in the treatment of
paediatric popuiaiion.



