10

15

20

25

30

METHOD AND COMPQCSI TI ON FOR TREATING RHINITIS Field of
the Invention 5 This invention relates to a nethod for
treating rhinitis, and to a correspondi ng

phar maceuti cal conposition. Background and Prior Art

e = e.-GRMonN
MiEOR b G SRR RSy FOM T PV GRALSIS o
Rhinitis has a considerable inpact on quality of life.
In fact, rhinitis is regarded to affect the quality
Figld oftheInyigntiono t han, e.g., asthna. Hay fever and
perennial allergic rhinitis are characterised by
sneezing, rhinorrhea, 15 nasal congestion, pruritus,
Thioirjvenitdn velites taadngthad Ymgireating thinifsr &dnioad cofrespohding
chroni ¢ nasal obstruction is often prom nent and nmay
PhatRachifiqab cmResiiM: an tube obstruction. Oral or |ocal
anti histam nes are first line treatnments, and nasa
steroids second line 20 treatnments for rhinitis. For
Bavhgtowmuk anehPeipr Aopi cal corticosteroids and | ong acting
anti hi stam ne agents provide significant relief of
synptons. Antihistanm nes may al so affect
AR AMIURALARE & Ichivitlsn@B chEfmonBidbeRdaffecting about 30% of
hypersensitivity reactions such as non-allergic
the ipppiiletien. Rhénits bas prransiderablstimpact ewlqgalifytafclafiei aln £ast

rh@%%;/l(sj ?%C%ﬁeg Irtc? a%e%’gcq %J]J]lﬁilt}h(yﬁﬁlé rn?o%g & Yﬂlah,y é. g.,2 Rotfrh! 121 ne

[2-{4-[(4-chl orophenyl)-phenyl nethyl]-1-pi peraz-
i nyl }et hoxy]acetic acid.is an orally and | ocall ﬁ
Haycfeygrend psteanial allggis thinitisgge chapetprisddly weeaingrhimopea,

C . n X | . . " « e,
naffl PR RGCRCHATA, Shriuhthids A BHaonRRE, Th, @Gl Shinits
chtoné@hasah bbgifuctibin o eftemn prontinenti andsm3Y eatedd W ustachian tube

is effective, well tolerated and safe when used orally
obsttucliofose of 10 ng daily. Sedation and dry mouth do
however occur as side effects in orally treated

patients. Cetirizine is also approved in children for
Omaher lpead antikistarmafies ardfivst ting treatments, and nasal steroids second line

treatments for rhinitis. For most patients, topical corticosteroids and long acting

antihistamine agents provide significant relief of symptoms. Antihistamines may
also affect non-immunologically (non-IgE) mediated hypersensitivity reactions
such as non-allergic rhinitis, exercise induced asthma, cold urticaria, and non-

specific bronchial hyperreactivity.

Cetirizine dihydrochloride, [2-{4-[(4-chlorophenyl)-phenylmethyl]-1-piperaz-
inyl}ethoxy]acetic acid is an orally and locally active, potent, long acting
peripheral histamine H, receptor antagonist. Cetirizine is one of the most widely
used second generation antihistamines for the treatment of rhino-conjunctivitis
and urticaria. It is effective, well tolerated and safe when used orally in a dose of
10 mg daily. Sedation and dry mouth do however occur as side effects in orally
treated patients. Cetirizine is also approved in children for the treatment of

rhinitis.
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1 The main clinical affects of antihistam nes include
reduced sneezing and rhinorrhea. However, reduction
of nasal bl ockage appears to be | ess responsive. 5
Local adm nistration of antihistam nes (such as
azel astine and | evocabasti ne) has advantages,
i ncluding rapid onset of action and fewer side
Tief hedd Sclinfdal pafesntof afihi@¥@ines CRkludeZtdl@ced sneezing and
hydrochl ori de is not an_ approved nedicine for |oca
fh’é'@ﬁ%?ﬂ Sowevenredugtionof gasal blogkageppenra b icsstresnogsive.
that manner in clinical trials. 10 In one tria
(Francillon C, Pecoud A Effect of nasal spray of
Locelt administratiomofamtdssthmings (suoh ak ia@flaitﬁﬁtanmlé\lbcaﬂadsaneg)éms

J Aller noI 1993: 9 p
ady%m%&eﬁ,a@*e 'ﬁngc@ﬁ pseh of ggidon a%% f%yﬁrvége péemﬂ A} present,
ho'in{%dé&c YR Eofﬁh afb@moﬁaé e@Sﬁot %S@Ieprw lﬁéd%@g{)fs Mol

| ef gen ch enge Further, in exercise-induce
adasmmmonaaltlgmgu itgras beat adnsinisteietin thatsnameninwitiaival trials.
cetirizine mst was admnistered to the lung 15 wth a
nebul i zer (Ghosh SK, De Vos C, Mllroy I, Patel KR
In foht @6l (Bfan6iibh G, ZFCB@.Id Anggy@ In&ﬁﬂ 'sﬁﬁiijz eB84REW a nasal
Thorax 1991 Apr; 42 Sone ef ct was seen
prewcsyqungmkrm |J rA&@rgré C(lm dmrrvabl. y1 993:9 h8uppl- 2:258
I ) Sq a p |
(R SetHHE nalftoerbly’ s 3t RERRucE Rodibucty BEY S

na6dl pBaloR&w afte?dn almﬂgbn%hﬁllé@emuﬁher@ﬁi d:x[erdii,dltﬁdu@deisthma a
sprayed. three tinmes a_day for two weeks (C enent

go @Vé?%wmqf ofl Witcseen SHhicrceliszng Aist praspdgrnistaregita ghe lung

I ryl

will PRREE[ORRh S8 5 VK P Gl PUREIKRE SRy iighle

onSeprcisé MBiced 668ma2Y hordh €9NoApr; do@2H2-4) de ef fects
were related to nasal events, although no difference
in incidence 25 between the placebo and the

SoRft bffbdti WEs SEQRLASERAYAS WRG E8RiindQPRYEGhably hc% the di-
authors of this article speculated therein that |oca

hydrqchloaticb wah agivem asdv Bassk selfay eiot patigntst wétht peeermial allerglc

c Indeed n of .t he nasa
o R ORY PLORES. |85 08 iy B RGeS eBaptved
thie€ ¢igfes Al Jayt for &6 Wﬁ@(@lbﬁeﬁtm%ﬁ 6PFR F$atc810dn"C BS@Ebn
adm nistration. In European Patent No. EP 605 203 Bl

P. ilospraangiese wlacshercoroladasiudyaf setriping aasad Kpray éd adults with
perennial allergic rhinitis, Allergy 1994 Sep; 49(8), 668-72). The most common

side effects were related to nasal events, although no difference in incidence
between the placebo and the cetirizine-treated groups was seen. However, the
authors of this article speculated therein that local irritation had an adverse effect

on treatment efficacy.

Indeed, due to the irritation of the nasal mucosa by cetirizine, it has been found to
be necessary to decrease its immediate exposure in nasal administration. In
European Patent No. EP 605 203 B1, it has been reported that this can be achieved

by providing cetirizine in form of a composition containing cyclodextrin.




10

15

20

25

30

by providing cetirizine in formof a conposition
containing cyclodextrin. 2 Liposones (also known as
lipid vesicles) are colloidal particles that are
prepared from polar |ipid nolecules derived either

f t I hem cal

LighReaRb Rop B8 a4 TR BiTRL e aipi dogRs per e proprsd
frdth | SoIG Sipid@m®ledu¥Ri 8atved eigRd ﬁ'&neﬂétﬁl%ﬂ) S0HES ; or'VBheBAical
are often erétotoxm in order to reduce 5 toxicity

syaﬂp@mér Stehcipbgrenl erlosed syctutes sosparsdaichaisd dipidibilgyers, are
C%@aqlgé(ﬂ %yf?%p d?&ése thl 81\{3 gﬁgns egto"ilma{;,zin( St to reduce

orm Wnlc i's su uen

toxieitpasd/ot incedse offitdcyarLipspoarstapped drap prépatdioat eleyotten
prior to $dn1n|strat|on This is_done_ in orde

PfPrYlﬁP‘hﬂ%é el e o disers-fried) formy adwchyis Wswgnﬂw@%{n@tﬁp@d
with UH dqQbshisa ;{ggﬂ%m@é&ﬁ&b%m@ Jdaﬁggt}gue;&d%m I8 in

entrappi ng eff ect 0SOne O0sones have
ordérsto rhmemiserthe pyssibility drﬂeak&alafteeg vatotoxis diugidnto aqueous

sof o A5 Gurs51csips 6 P st aF CRAPRVARE.  Dr ugs.

that may be nmentioned include tetanus toxoid vacci ne,
insulin, desnopressin and di phenhydram ne
Lihgapumss Hiawe ialse b@s@ @mlilqyp&écv erapsylate Ravipusvdng Wrmpocuhés for

deg%er% vuégﬁz 1as é'oute ?el | Vﬁ’é’}l‘f‘%bl?ae"gg?@ﬁg’e%r as e{ne Juvant

Diuger eian) ma?;lS beelnention€d PinelulieX atiris @bi@ndaccine, insulin,
sal but anol (see Desai et al, A Facile Mthod of

demppigesiy and dipperdvdeaming hydershiarids: (s, Ttsrkercghtql,olRewew
AB‘E N8l ,%9% ’ang%ruggDZlﬁ)egy ﬁ;? orhP P3G a?ﬁedzom 26,
een ad toplca

irizine has also A et ere
13é'v]a12u ade thepaférpies adited nthereing t asmmilmaﬁ ciplruﬂd;gacmn €M3 and

sa%é{qnpq (Cspl% kf?q%%lﬁ}ell;r%nl égfgcz ea]kl)lkyti}o Delzve (2 ng I[,rz};/oss%esalby
Nﬁ‘u@é&hﬁzth}’dn%PlReﬁ&sm%?%n@é eyé)Dr Li posones, The AAPS

Jour nal -7. Sée also ug Devel opnent and
Industrlal Pharrracy, 2005; 31, 281-291). 25 The

ng?xﬁo 8%h|1|§rla§pﬁdg F%%rlfler hf?sf altsct)] %egr? tahr%?r{lsctexge\éht%%ﬁapy to evaluate
peripheral antihistaminic activity and systemic absorption in a rabbit model
(Elzainy et al, Cetirizine from Topical Phosphatidylcholine-Hydrogenated
Liposomes, The AAPS Journal, 2004; 6, 1-7. See also Drug Development and
Industrial Pharmacy, 2005; 31, 281-291).

The lipophilic behaviour of the cationic (wherein the anion is chloride),
zwitterionic, and anionic forms of cetirizine in buffered aqueous
phosphatidylcholine liposome systems containing from about 1 to 33.5 mg/mL of
phospholipid has also been studied (Plemper van Balen G et al., Lipophilicity
behaviour of the zwitterionic antihistamine cetirizine in phosphatidylcholine
liposomes/water systems, Pharm. Res. 2001; 18, 694-701). The aim with the
study, in which separate solutions of PBS-diluted egg phosphatidylcholine
liposomes were poured into separate compartments of dialysis cells, was to gain

3
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zwitterionic, and anionic forns of cetirizine in
buf f ered aqueous phosphatidylcholine |iposone systens
containing fromabout 1 to 33.5 ng/nL of phospholipid
has al so been studied (Pl enper van Balen G et al.

. Li,pophi i city, 30 behavi our. of e zw tterioni .
ing R B piehafien? QIO of S, Sl Aibfifd] spocies of
celitififs an® stheadargs Syish Epbsontl dhidmbraes. PROZwittkBonic form of
694-701).. The aimwith the study, in which separate
celdBring. vaHeh demingiss i thgishirangy obfiemskant Ry tdnabouieH 7, and
O, I loN : :
o BRFLAPERL YR sCoRBAAHHY sr b SRR BRAIHORPRE disUrticle
to riec Ipeaviested ofrorm nérsadtitootheofipddomal anémbimne | BC tréndeaihg the

speci es. of eti.rizjne and other .drugs with Lipos [
fmﬁ%&)&flaﬁe@owﬁ@ ksl swfglml%mf r‘?ﬁ‘BFm%cT@?‘ier ﬁhﬁlﬂ@e 3&1"?1@&

R M L e e L

to patiesitder ed by the authors of this article 5 to be
prevented fromentry into the |iposomal nenbrane by
rendering the formation of |ipophilic folded

TochbfagpHRNSs RhowRHEE thekd 'R dPpRorddiéddstitd br sugBedtidnSin the art
respect, cetirizine was not entrapped in |1 posomal
of geeprogarepus phargaiceutical cappasitig comprising zritterionio catgizinge

Lieant ' t ' ri [ sure or
R o it
conposition conprising zwitterionic cetirizine, a
polar lipid |iposone and a pharnmaceutical acceptable

Sugprisanals warhave rfourd, that; the ngntation,@oppilly peepidtednwitht (-
gd i . v . iat i1t ]
] il ST 305 R Aakld 8 01 widBRRESL
compesitbn.j ust such a conposition. According to the
i nvention, there is provided pharnaceutica
conpositions suitable for the treatnent of rhinitis

AdRYrdid o EMRMBIVEntidIASHEreOlis QrdNiasd FHIRARLAER | @tpodflions
conprising zwitterionic cetirizine, a polar lipid

suitahhe &g ilee taeatmentpiiahindisdin far kampleemsalirecalat edmimnistration
carrier, .wich ¢ ositions are teferred. to .

cofiBFEingretii i EOREAN, bl BhG ushie e foharmesspvica:

acceptable aqueous carrier, which compositions are referred to hereinafter as “the

compositions of the invention™.

The skilled person will appreciate that zwitterionic cetirizine is employed in
compositions of the invention in a pharmacologically-effective amount (vide
infra). The term “pharmacologically-effective amount” refers to an amount of
cetirizine, which is capable of conferring the desired therapeutic effect on a treated
patient, whether administered alone or in combination with another active
ingredient. Such an effect may be objective (i.e. measurable by some test or

marker) or subjective (i.e. the subject gives an indication of, or feels, an effect).

By “pharmaceutical compositions” we include compositions that are suitable for
use in direct administration to mammals, and especially humans. In this respect,

4
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The skilled person will appreciate that zwitterionic
cetirizine is enployed in 25 conpositions of the
i nvention in a pharmacol ogi cal | y-effective anount
(vide infra). The term "pharnmacol ogically-effective

G0 GO b FRu B w0 el
ar PFegarded A tiart Mditﬁﬂl%,foMtﬁﬁihﬁhaﬁ&{ﬁd}h&hﬁfaﬁﬁn,ain@%gp&aaﬂy
uc

i n conbination with another active ingredient.
hugpane patégnts. nkiythe sompyteafithe pregentdnventian, the bire 13y glsaunean
. nAar . subiect i i Q. uhi ect
8 R BT BLL o g P
difeptiq fivac thetshelf| and @op o Soridubaiivn inevhicicdrugdés emapasated Gizile
.that are suitable for wuse in direct admnistration to
linpgoret auising recopatifuten shostinaAer toadmipgsigationsigeqatler to gvoid
lezlll%gf: bek :ﬁo;ﬁ Hg&%ﬂ?e@ ift8 aﬁ%ﬁ?&ﬂ%@%&ﬁ@ﬁr mul ations that

ude conmponents th are regarded in the art
as suitable for admnistration to nmanmal i an, and

especially hu , patients. In the context of the
THG; GBS 0EnET oftie BRLERR ity PIH o SHTOBHOUE e BY
“hoRIPRaRIUs? GRS AUl ok TP LtheN (Y BomPodtibMr BF Ghe invention
liquid that is ready-to-use, 5 directly fromthe
cogtpsist lipasmmesadispersedravanlatthengheut\the eguedus gairisr, but further

e Sy NS I ——

substaigtialllyGsimuled ébncb@akiagan Ghe elei@nt A@Fbhd RRERIESvhdihe® thit
agueous carrier. The conpositions of the invention are

mediamds fosatedipvidrenastide opthe lipgsomd siyetyenss Byvsubstantiply
. onl v, e . o
st PYinb Rt BASHETPROIBLAT Il i ) BNt o
abaqiustds, preferabdyr gbolntit3 %) thberprefetebly dHvat #20%\aad particularly
ingredient is distributed throughout the who i
abeshﬂpb@l% {(VBFM POMBATINgG (OC AR aNS {noue g st e rigespel
stiuBrutdd af ShGH ABhpAARSOHRd Eﬁﬁbéﬁﬂbﬁé’"ﬁ?&sﬁlﬁ& trbﬁg cdREhtHiHon
is located inside or outside of the |1 posonal
prefilesi mhayr bs maByured blysttzndaidatdchmigessknmivwratd' thewskilledt berden,

that 4 ncentrati opn may vary by .about.50%,such as
ol ISR ¢ Pk B ea o ey e b e PR G B
tecd¥quRNHatAAVSIV&Wephration P®BUipb&Sadl R0k BERAThe Tebe aqueous

concentrations inside and outside of the |iposonal

cagier gad mreasyrementrai e aaodicaneentationofxdp sysneinted with each
i Shlilz{f be anﬂﬁ)y%&m %%Bgrﬁéct)rll nay be accomplished by centrifugation,

dialysis, ultrafiltration, or gel filtration.

It is preferred that the compositions of the invention further include a
pharmaceutically-acceptable buffer capable of providing a pH of from about pH 4
(e.g. 4.0) to about pH 8 (e.g. 8.0), preferably from about pH 5 (e.g. 5.0) to about
pH 7 (e.g. 7.0). Appropriate buffers include those that will not interfere with the
formation of liposomes, such as a phosphate (e.g. disodium phosphate,
dipotassium phosphate, sodium dihydrogen phosphate, potassium dihydrogen
phosphate or phosphoric acid plus base), citrate (e.g. sodium citrate or citric acid
plus base), or acetate buffer (e.g. sodium acetate or acetic acid plus base), which is

5
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profiles may be neasured by standard techni ques known
to the skilled person, 20 such as 31P-NVR For
exanpl e, a standard in situ probing technique, or a
techni que that involves separation of the |iposoma

fracti.on.fromthe fr uepus carsi.er and
capgl€ oF BRI 1 RE WS AooveasREPe Spess. fuffyrs may be
er%ﬂﬁ%i iata@hmMubhiReERuitivla€d pRRidEHr R MBT-AXAHoned effects
eparation may be acconplished by centrifugation, )
andj sucly 8vill beiappragfated byvatheotkillesk peyedn withowtaer@mse wsinyentive

. ef . Lt1ons. I DV, j

i KRR Shutals SRIRS Tk Binihe Wilfke STVEBH P gt o

aboap3lmeg/nelf. providing a pH of fromabout pH 4 (e.g.
4.0) to about pH 8 (e.g. 8.0), preferably from about
pH5 (e.g. 5.0) to about pH 7 (e.g. 7.0). Appropriate

: 1] . .
AR bh e PR lcor il VO B8 IR el it fohf
theties D craymbp hasphiat ¢he nuinpfactuss i afreqhpsstivas eof st iinvention.

dj. hyqgr ogen phpsphate, potassi um di.hydrogen . phosphat
Prsfengi cainoreeaaaio sy Bugpeonr Kee” fESgrothiaRaRss
ar@ll théeepMiclblly,! RitRAed daltPlofSciRDflk, MbstapRERiRy Detitieme
(e.g. sodiumacetate or acetic acid plus base), which
dipigrates capabl e of maintaining a pH within the
above-specified ranges. Buffers may be enployed in an
anount that is suitable to provide for the
TiRPAMEmT®Atdetfifide of kA€ tiereodNBatSHEN b¥iehlplded ap Ptk AioRtbf
by the skilled person without recourse to inventive,
conpyesitionnghthegnyentien dqupyrhg detersninedeby ghe rhysieineor herskiled
pe[i‘%)%gﬁl r%iatlt%gqg Gyhlat @Q{ gé‘[rfogii s&taﬁ{ﬁ%} ?é%dﬁ{iﬂai:paé&%. Thi? 13
phat maceuti cally-acceptabl e salt of cetirizine as we
lilkedy tohear§ math thasevefior off the benditadn thayishie besedtednad Wwell as the

manuf act ure of conpositions of the.inyention.
SPRFIES, g e el 3%, AL JRNCEPo RFRASC Sapgon wﬁr@eﬂm&r plathe

pécerffar c;%l'tlgﬂtdﬁo&hﬂr@aﬁédj e i§ ?Hférrétphéwgve_r Tt §he com{)ositions of

parti arly, nitrate safts of cetirizine, nos
thp ievfeptiom kympesd cdtizizine ordi selt thatesf iMhe ammowonof 6bm about 1

m%ﬁln‘téljp ‘r&cl} g{)(!?’{g r}%gq;efc’g?l a%oathfg , es%]::h ta? %Bo@?a)bnelgﬁmrf? lchg‘l%teidnon the

zwitterionic form, preferably in an amount of from about 5.5 mg/mL to about 22

mg/mL. A further preferred range is between about 6 mg/mL and about 15
mg/mL, such as about 8 mg/mL to about 12 mg/mL.

In such a case, the total amount of active ingredient that may be present may be
sufficient to provide a daily dose of drug per unit dosage that is in the range about
4 mg to about 20 mg, such as about 5 mg to about 15 mg, more preferably about 7
mg to about 12 mg and most preferably about 8 mg to about 10 mg. The skilled
person will appreciate that compositions of the invention may be dosed once or
more times daily in one or more administrations in order to provide the

aforementioned daily dose.
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conpositions of the invention may be determ ned by the
physician, or the skilled 15 person, in relation to
what will be nost suitable for an individual patient.
This is likely to vary with the severity of t he
Co%dl Ioert]l tlr? Isé to.':lr%(:“e trrnef1t o t thge o4y Bg an, of
ey g Lengigac \‘z\%ﬁ gt 2C BRIP4 QAT f‘%‘% Fepat| &
cofitsa,cid mﬁwadwhl f8speas whak Hifter opddwiérCddsage Rafdcat nidithy
treated. It is preferred however that the conpositions
anéﬁ“"*‘t%ﬁ@%%ﬁ@lsé‘i’f’e&fﬁw i@NERLi rij zi ne or a salt
thereof in an anount of fromabout 1 20 ng/nL to about
30 (e.g. about 25, such as about 23) ng/nL cal cul at ed
Thertermh &lipaseinke? evill baiveellf undetstqod dfyethedal skilica iatham toinchide

from about, 5.5 mL to about 22 /L. A_furt.her
2 PRt comistisel TS B imEe oS HhvserAf boldl A filayers
BB by SHE RSq@eaNbuffe @hiFartkRpabout 12 mg/ni. 25 In

such a’ case, the total amount of active ingredient
that may be present may be sufficient to provide a

daily dose of dr unit dosage that is i,n the
Lipdipbs FR3 e Prasrt? bl Tarci s g dfVents” e Srenmyre
twb%hﬁ&o g¥stdihs, nﬁeez'éoﬂ@u%ejoﬁ[o@ﬁbﬁ’ @@O&éscﬁbed'fgfoi’ Oingtﬁl‘idét in

and nost prefer about to about 10

Lzmemg t@nugé%?hvg@/r%yéﬁm Bq:taeaspﬁe‘é ﬁtatle hronglg erbbmmgaAﬁ
Bag& ?Qﬁ%ﬂ%ﬁgﬁ%&ﬁ tﬂ?)@l&%ﬁ?%ﬁ@?r a & \fonlcﬁ%ogﬁ)d&lgntt e{rg?lgreby
1n@ﬂ@xmdébyhakmmﬁarenent|oned daily dose. 6 The

above- nenti oned dosages are exenplary of the average

case; there can, of course, be individual instances

Th‘éﬂ%ﬁ? aﬂylﬁhﬁﬁ Ofill oA Glf?@éaﬁod BRI tqégsﬁtﬁugﬂ%uéi%ﬂy

|n the scope o 1S I nven

'limdamth 4 ipplas dwed-grauipl ardetwee fdttyuade retidues, biichhiss@apable of

P skill.ed in the art to include a structure consisting
OFHBHBOYMRor e concentric spheres of polar |ipid
bil ayers separated by water or aqueous buffer

conpartments. Liposones nmay be prepared by various
Potastddis sush g th@ev@qscrsbedrlaftmne@erp mayse ef a rna@lral and/or a

h d
sy REG BHC Phgiar 4 o R R SR e Gupypetc
poﬁx‘ﬁbﬁlﬁ&may%icﬂl&eémplﬁyéd @tcoftlpositid@CEMBE b/ efid. | shi ng AG

Polar lipids that may be employed in compositions of the invention may thus be
based on, for example, phospholipids, and in particular phosphatidylcholine (PC),
phosphatidylglycerol (PG), phosphatidylinositol (PI), phosphatidic acid (PA),
phosphatidylserine (PS), or mixtures thereof.

Phospholipids that may be employed in compositions of the invention comprise
polar and non-polar groups linked to a backbone entity carrying hydroxyl groups,

such as glycerol.

Phospholipids may also be represented by the general formula I
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Basel, Switzerland, 1993, the relevant disclosures in
whi ch docunent are hereby incorporated by reference.
15 The term"polar lipid* will be well understood by
the skilled person to include any |lipid with a polar
head-group and two fatty acid residues, which is
capabl e of forffnng |iposones. Polar |ipids, such as

t hose descri beddhereinafter, may be of a natura
and/or a 2B;Synt@®etic/sem -synthetic origin. Mxtures
of natur al ﬁnd syfyrltlc/sen1 synthetic polar |ipids
may al so be & yed|in conpositions of the invention.
Pol ar |ipids that ma | oyed i n conpositions of
the invention @y thus ggp ased on, for exanple,

phosphol i pids, and in par r phosphatidylcholine
(PO, 25 phosphatidyl gFycer oI PG,
phosphatidylinositol (Pl), phosphatidic acid (PA),
phosphati dyl serine (PS), or m xtures thereof
whtheiapRolandi B ihdependeyly bepesphtoy editurated oo assdturated @ig.

OB 0 585 o By R VLB o e
atoifls ?)géggrnt KEw &S O andPROSPER dt@ﬂngfsam @Eﬁe@erﬁ@ an amlde or

rep d by the general formnul
esteObordig EroQp, Juclbed O R3 wher ei n R and R2

e re sat rat ed or unsaturated
'de@q% Egﬁéﬁ)ﬁ’ﬁ%ﬁpﬁ trai ght chain al kyl
-mzmz-mm%(MEmayﬁh@nﬁ)ZS carbon 5 atons,

etween 11 and 19 carbon atons; and R3

ef er abl
-ngpﬁlésﬁhbéplmﬁpmdd@ﬂmmlaé%@r bondi ng group, such as
-H (phosphatidic acid), or

-CH;-CH(NH,)-COOH (phosphatidylserine).

The phospholipid may be of natural origin. Natural phospholipids are preferably
membrane lipids derived from various sources of both vegetable (e.g. rapeseed,
sunflower, etc., or, preferably, soybean) and animal origin (e.g. egg yolk, bovine
milk, etc.). Phospholipids from soybean, a major source of vegetable
phospholipids, are normally obtained from the by-products (i.e. lecithins) in the
refining of crude soybean oil by the degumming process. The lecithins are
further processed and purified using other physical unit operations, such as
fractionation and/or chromatography. Other phospholipids may be obtained, for
example, by pressing various suitable seeds and grains, followed by solvent
extraction and then further processing as described above. Phospholipids of
natural origin that may be mentioned include for example those that are available
under the tradenames Lipoid S75, Lipoid S100 and Lipoid S75-3N (Lipoid
GmbH, Germany), which are all blends of several different phospholipids that are

found in soybean.
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- CH2- CH( OH) - CH( CH ( phosphati dyl gl ycerol ),

- CH2- CH2- N( CH3) 3 (phosphati dyl choline), -CH2-CH2- NH2
(phosphati dyl et hanol am ne), 10 -H (phosphatidic acid),
or - CH2- CH( NH2) - COCH (phosphati dyl serine). The

d be .of nat Nat | L.
TIROORRRRIR eVl tsrgra et Sl Brtent Rthdlc origin g
préped Bardhemscab mtﬁ@ﬁs)odeaOéxlam\pw at ﬁbitﬁstéle cﬁemfc@p%ﬁﬂ%dl

15 sunfl ower, etc or, preferabl

apgmaﬁ}apnadrbeg;Sﬁd i og:fer gbt?]é]l the kgb\p 1}p1;1 1ng§fr@e(;1ates 1,2-

| I
aEAATIARNE PhélE IS0 SPRERMCR SRER] RU6fer broviding the
gl?ét@olb}bacﬂdbgdfu cthst l@si oharaﬁt@ﬁhtid‘lldebhdsphdlhﬁds r ei _?_Fhmiagatﬂﬁted
SO ean ol t he n I OCesSsS. e
Pho @? lﬁrq%rn% then Parq?’ edpwg ef@rrgm%n&% R9larcheadigrepp is

atﬁt:llﬂﬁrvul? By ghicdl sgﬁg{egls P 3 ‘afh%?llggﬁgﬂ)l ﬁx%gedlate Generally,

fractionation I or C roffat og
howwslp b arfgimlef gim]erblsandbhfafau@cb,mds osed axberpdréusisteps may be

bl d d grains, foll
ofbyPol) R ey SEHELR ST henSYISthean obc SO Rt
pl"@@fiﬁ)lhbpﬁd tl?e@.oﬁﬁty RRosidlohed dfcRide Gﬁﬁ&f&@hoﬁiﬂaﬁﬂﬂcﬁ&ﬁ%

be nmentioned i nclude for exanple those that are

(DéxPﬁ)J dignaistolphesphatidel cheliere RAVES) L dipdimdtogiphosphiagidylcholine

(D%%Qgh %nglé éﬁ%%@a?aglgw\lfz&lrl @91[191('})2 %@rstorwcfosgﬁaqulglycerol

(DMIBGR idlepylplsosphaidyishelind DORC) ané dydledMphdSpHatrlylglycerol
Iﬁ%POSphm i pid may al t ernat | vely be of synthetic or
synt hetic origin (i.e. prepared by chem cal
synt hesis). For exanple, a mul ti-step chem cal
synthetic approach may be used in order to obtain the
Tlieepolph cb@ph maypalmbrnatt\&tynedmgn&s or,1lmdre Preferdblyl worsigl of a

glb 8“9}{! ]t_f;l 1“}2?:3 Icégfg 62% t{l}g e]?,rg glﬁéeonltt}ﬁ)g: Qﬁg tgltntl [glycohpld”
degé%at@ﬁ @6@5@@ c‘aﬁtamgg By rﬁbfé%norﬂgszccﬁaﬁ&&teylhéés%und by

sphol i pi ds may then be obtai ned when the
a gi(qued;p hnkhgqgo pdiyédrophelid nyrietyurls as at aeytglgebrol, a sphingoid

chem c h sis.to the 1, 2-diacyl gl ycerol
or BRI SAE SER AT .

A glycolipid may be a glycoglycerolipid. In the context of the present invention,

the term “glycoglycerolipid” designates a glycolipid containing one or more
glycerol residues. According to a preferred aspect of the invention, the
glycoglycerolipid comprises, or consists of, galactoglycerolipid, more preferably a

digalactosyldiacylglycerol of the general formula II,
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however, the origin of glycerol and the fatty acids
used in the various steps maybe of both natural and
synthetic origin. Synthetic and/or sem -synthetic 10
phosphol i pi ds that may be nentioned incl ude
di I auryl phosphati dyl choline (DLPC),
di nyri st ol phosphati dyl chol i ne @IBVPC) ,
di pal m t oyl phosphat i dyl chol
di | auryl phosphati dyl gl yce
di nyri €2 ol phosphati dyl g
di oaeoy| phosphati dyl chol in H
di ol ¢§osphatidylgly rol  OPOPG). 15 The pol ar
l'i pi'dh may~al tlernativel y congyi se or, nore preferably,
con%gst qﬁ_@_ gl ycolOi n the context of the

ven

preséhﬁgf rm"glycolipid' designates a
compou contlai r nore nonosacchari de
resi du€s bound by

g

a glyoesidic linkage to a
hydr ophobi ¢ noi ety such as an acyl gl ycerol, a
sphingoid 20 or a ceram de (N-acylsphingoid). A

BJERLAR B, BB BB oL PO I The content

"gl ycogl ycerol i pi d" designates a glycolipid containing
one or nore ﬁ%gycerol resi dues. According to a

The rgdyelipslimay piietnagelythe 3 ghsasnhipgolipkk 25 the context of the
C' r i i < i . 22 i . e

ok RN, Sl R, SRR, AN b comanin

leagi @l 1Bolicdaydhdiiae Wsigluy aad elthafa sphénggeher aberhmideul Bhelterm

9OHOH OQH :TOH OH O p. ¢ .Q
may thus comprise neutral glycosphingolipids, such as mono- and

oligoglycosylsphingoids as well as oligo- and, more preferably,
monoglycosylceramides. The term  additionally comprises acidic
glycosphingolipids such as sialoglycosphingolipids, uronoglycosphingolipids,
sulfoglycosphingolipids, phosphoglycosphingolipids, and phosphonoglyco-
sphingolipids. The glycosphingolipid can be ceramide, monohexosylceramide,
dihexosylceramide, sphingomyelin, lysosphingomyelin, sphingosine, or a mixture
thereof. Preferably the glycosphingolipid is sphingomyelin or products derived
therefrom. The sphingomyelin content is preferably established by
chromatographic methods.  Sphingomyelin may be extracted from milk,
preferably bovine milk, brain, egg yolk or erythrocytes from animal blood,
preferably sheep. For the avoidance of doubt, synthetic and semi-synthetic

sphingolipids are comprised by the invention.

The glycolipid may alternatively be a glycophosphatidylinositol. In the context of
the present invention, the term “glycophosphatidylinositol” designates a glycolipid
containing saccharides glycosidically linked to the inositol moiety of

phosphatidylinositols.

Preferred glycolipids include digalactosyldiacylglycerol (DGDG).
10
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O O Owherein R1L and R2 are as hereinbefore defined. 5
The glycolipid may alternatively be a

gl ycosphingolipid. In the context of the present

i nvention, the term"glycosphingolipid" designates a
l'ipid containing at |east one nonosacchari de residue
and either a sphingoid or a ceram de. The term may

Prefiiet DARBIIPEh (b BEayhBRANgsF Hosadabaiel iea ggueble

de?rgg’ n C??erp Bﬁcf/ﬁ ahbsé Wll@chmp@%a ﬁﬂéyéfc %%@xﬂl\'%%ﬁs lﬁ%g(lngg

rmadditionally conprises aC| osphi ngo
forsationas si al ogl ycosphi ngol i pi ds,
ur onogl ycosphi ngol i pi ds, sul fogl ycosphi ngol i pi ds,
phosphogl ycosphi ngol i pi ds, and phosphonogl yco-

it R hbne e b RiHSphol R G'dhb@@ﬁ&%ww%bﬁhﬂe&@@' iR a! ABIskBled
nonohexosyl ceran1d% hexosyl cer am de,

pexsphi widlo AprEinie ﬂhytsusphnwgﬁhyles;ﬂ possihite gdsiimdiposemes by

2ol g By PRSI T Suck ot TR SERSR T Aol e

phﬁﬁmbngqmygig@msgﬂhg@mgb@mﬁneferably establlshed by
chr omat ogr aphi ¢ net hods. Sphi ngonyelin may be

extracted frommlk, preferably bovine mlk, brain,

Llr?o%g?)éflé‘ rt r}galy be?lﬁ Ifrr{e(ama?néﬂm% PL‘) OSgCt’C,I (e.g. room

pre e avoi dance o
tersjyanithed) Ilf:tha I’pﬂa&etmnsﬁipntthﬁpemturél of Blphlcyl]gaﬂialrxsi (disaiahelting;
conprised by the invention The | ycol i pid may
gelaﬁofléq%ifﬁ%fswge%w &%ﬁ%ﬁ@ﬂf&t o HpSnositol . In the
context of the present invention, the term
"gl ycophosphati dyl i nositol " designates a glycolipid
Whiohtvai polag lipat smt&tdnde:{orgtqmbishtmm&ietqof) ismksed, swtableetotal

amllgﬂg’r?s é:})ﬁ(!‘eealtra ?e};gy Pf r])]'pbcﬁ% ﬁa@? Exgaeyay d l}')lgy(l)esdl Eno p?eparatlon of a
coﬂbgﬁh@& Loshd HivesidrOhreGRItRE r ) aboutl 00 Bi @@ foesbdepl1a0

rrlgjeds (such as phospholipids) are those that swell to
m

aSempptidonsdeighe anventigathat ramubomentioned inplugh thgse in
wh?ceho %'eﬁ tl?ef p(ﬁgrolnﬁlérég&gﬁsésl]B]%?}%Hflpldf (%}{Eﬁ{ M ecombination with

another lipid or otherwise), the amount of phospholipid(s) in the composition is
from about 10 (e.g. about 17, such as about 20) mg/mL to about 120 mg/mL, more
preferably from about 25 (e.g. about 35) mg/ml to about 100 (e.g. about 70, such
about 50, e.g. about 40) mg/mlL.

Compositions of the invention may also comprise an antioxidant, such as I-
tocopherol, ascorbic acid, butylated hydroxyanisole, butylated hydroxytoluene,
citric acid, fumaric acid, malic acid, monothioglycerol, propionic acid, propyl
gallate, sodium ascorbate, sodium bisulfite, sodium metabisulfite, potassium

metabisulfite, sodium sulfite, tartaric acid or vitamin E.

According to the invention a chelating agent may be used to reduce the metal ion
catalysed oxidation of phospholipid and/or cetirizine. Examples of useful

chelating agents are ethylenediaminetetraacetic acid (EDTA),
11
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s If the polar (e.g. phospho-) lipid does not swell
spontaneously in water, the skilled person wll
appreciate that it is nevertheless possible to obtain
| i posonmes by adding a nore polar, swellable (e.qg.

ospho-.) l.ipid, such, as.an anionic .0.. ph x
oo IRRR B o it Ry BplsRb et Bpfeis LOSTPA). 1
is falyorfishible taRSe REhep Qe e padtectily @oBOsItoD6S (I @vention

room tenperature) if the phase transition tenperature
angs in pratigilgn, apnuRSIEreteh A3ty drid rosidyies thyémayde pregengtherein,

: is below the freezing point of water. 15
fr%*&%&/@% pol ar |ipid substance (or conbi nation

thereof) is used, suitable total

amount s/.concentrations of lipid(s) that may be .
Theysppesition, OE r é‘ﬁa’lné{?f?%’? Ve éonﬂ%‘ﬁ%&gﬁ% PoAYF RIREervatives.

Eieﬁ’l’gﬁég bPBo@h®n! ﬂiesteﬁed_ti'i/@sn &5 Rduid %Hltmé]cguﬁ@ld %m?@siﬁ@&u bre
12 ng/ mL. Conpositions of the invention that may be
bemerlkorowad chlng de) deenzbios acid,n butyhitesh hydilogpartisede, plutaiparaben,

o Bia5 TSE SFaRGp B APSUPSohD BRBEATALHST o
phiigisyPhicoticl(s) in the conposition is from about 10
(e.g. about 17, such as about 20) ng/nL to about 120

mg/ mL, nore preferably fromabout 25 (e.g. about 35)

A0 o M UM e

cofytisa lviszosioicteasing ragantt suoki adafidr, instaade, &S diophilic polymers
.tocopherol, ascorbic acid, butylated hydroxyani sol e,
hlmwﬁswﬁenﬁglw%xﬁowe@iﬂ@?ed drotpvinylpyrelidopg gndier geljudose
defRbfifes Aokl as TORRKIhOB LR cel]RIQPT RREsiRe irfbred] t
ga ?afe, sgaﬁ8n1a?go?gate}gggéﬁgn1bisd%??fe, %%&gﬁgm1s
magp blab ifisactibn tae propexiias sollionds e plagsically fstabdise sloed¢amposition of
hsuI fite, tartaric.acid or vitamn E. 30 According to
the FyepiQILAEITSA 24 atiORng agent may be used to reduce
the nmetal ion catal ysed oxidation of phospholipid
and/or cetirizine. Exanples of useful chelating
Cemypenittongr ef dhéyieantidh amayealea repapeise cflavoudngENF-4) lemon,

menthol or peppermint powder) and/or sweeteners (e.g. neohesperidin).

Compositions of the invention may also comprise tonicity-modifying agents, such
as sodium chloride, potassium chloride, glycerol, glucose, dextrose, sucrose,

mannitol, etc.

Optional additives, including buffering agents, preservatives, viscosity-increasing
agents, antioxidants, tonicity-modifying agents and chelating agents should be
selected, in terms of their identity and the amounts employed, keeping in mind
that their detrimental effect on liposome stability should be kept at a minimum.
For a given agent this can be ascertained by simple experiments, which are well
within the understanding of the skilled person. Suitable amounts of such

ingredients are however in the range about 0.01 mg/mL to about 10 mg/mL.

12
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11 et hyl enedi am netriacetic acid and

di et hyl enetri am nepentaacetic acid (DTPA). It 1is also
possi bl e to use other agents that protect the
conposition of the invention and, in particular, any

unsat rate tty acid resi dues that sent
TR e BrSftaiTh bR Bs ERuthE ol el BRERRD: we
hal @ v@ptitiaslycdtind AP lipSRNRB end3 b Preparbd BF iréért Iwidling of the
Exanpl es of common preservatives for |iquid

Pols dididciauan agueouy msdEim vothouhthe additiprapiami oiher excipients
|
sufl ot 1BEOVRlfor ntfrart bk, T Y ORIt

nethylparaben propyl par aben, phenoxyethanol or 10
phe,ylethy | cohol. In order,to retain th
8?#5%&, fq ?o‘qlqrtg?r B¥RECh o it inwentiop. fhege aspmqvadgfi. HRIsEisefor
sagent such
B B P L Lt Bl R i
(a)pptoyatimy kheprdgy bpidl or @miztuos sf ipnkedipids that is/are swellable in
gok%%ggylpyrrolldone and/ or cellul ose 15 derivatives
Fydr oxypropyl met hyl cel | ul ose. Vi scosity
(b) ﬁi@{/ﬁﬂ% RIS DlutiBRYf dktfezihdiNCt i on as protective
colloids to physically stabilise the conposi tion of
(cx addingnthe polas rlupp'} promixtere del therdgereewst JobutionCuittp sisiring otherebs

foinl g 5 DR TR ot powder ) and or

(dpopimalie raﬂjl(sﬁng theanhﬁStﬂe piréPafation tGCHTﬂé?ﬁﬂeH hahg @ithinhe

|nvent|on may conprise tonicity-nodif ylng agent s,

rangecH oz abyy |pbi14 éfhg GrQ)de by PALS (g LM Braferably from about
y 0 d I,0 C I t

pl_gg %S% [ %g)al% dl t P%/Iegx(%l n?ﬁ)udl z Jq@ﬁ% &r :@g’q%g&n%’%& tee.
hyproeklericatcid/ @sd/ov saduns hydrokilera asi approagentecentration (e.g.

ntioxidants, tonicity-nodifying agents and chel ating
IMPent s shoul d be selected, in terns of their identity
(e)aS‘ﬂlJnQﬁy BB RIRORYEH or, kﬁ@ﬁ' ﬁgféribly" Whker b §511r¥eht%' the

detrimental éeffect on |iposome stability shoul
prgmpttioatto abtaimd desined final batch volume; and

(f) homogenising the preparation to obtain said pharmaceutical composition.

Solutions/liquids may be purged with nitrogen or argon at a suitable stage in the

above process, if and as appropriate.

In the context of the present invention, a lipid may be said to be swellable in
aqueous media if, when placed in contact with such a medium, it swells to a

measurable degree.

Buffers may preferably be added to the aqueous solution of drug (and/or drug may
be added to an aqueous buffer solution) prior to the addition of lipid. This
notwithstanding, the person skilled in the art will be aware of the inherent

buffering effect of zwitterionic cetirizine.

13
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30 For a given agent this can be ascertai ned by sinple
experinments, which are well wthin the understanding
of the skilled person. Suitable anmobunts of such
ingredients are homever in the range about 0.01 ng/nL

THed f3t R, o ¥ Bisadie (An® ovelioh” OBy Jchifd BEC@R

spohthikous | sﬂ@llh‘ng‘ @iﬂntﬂetl%’]tﬂér ilpmosxo NRger®yrmiifg PA qm&mﬁ bquld
direct swelling of t polar lipids in an_aqueo

cryrialiingpigse H@Mtngtm@aéaailmi%%i%ﬁmﬁw i ahont ax By SYeight or

DRI L PR Do b i Bl

miaturé weed mvk athen nondlth@’rse spcmtqireous ﬁﬁdlaﬁorp rocﬁd@SSorfl@r may be
a conposi tion of the inv iqgn, whj.c

ac%i%%@é'@@ BFFuaer (% pddsdoin din dalaelgaai Rifase.j gif CPPgpiageous
fofHﬁHoHﬁ?n@c%gHi%’v&f ﬂllé( Bhﬁﬁlmhﬂo%rﬂésemﬁ%é L lfsﬁ‘ed br?l th?

aqueous ne provi ding an aqueous sol utio
m@éalilipzitlzdiswrsu(mste}aﬂch ﬂg: hdneogsoisatior $tpp @) of the abtowe @rdoess)

R i e e

adj usting the pH of the preparation to a desired val ue
w thin the range of from about pH 4 (e. g@u4 0) to
Hmls%prgd@eergon gmethody rlmledeamg@r@m megbhanieal miipgy Br

1nsgt$ricg balarge toq” a%b(gﬂ%r’lgtcl#ﬁ agkel & Qauh(:]i.?é( égg{élﬁﬁq agha%%g,

aci d and/drso
vobtggingXhdl Bolﬁﬁg iy atsprbemerfahﬁectmmmmaé hoiofenigation bdp)of
(e) optionally adding buffer solution or, nore
the,lRovePEINeSS. water or saline to the preparation to
obtain a desired final batch volume; and 20 (f)
honogeni sing the preparation to obtain said
A rﬂmmcrmnmnsi szl dmmtpxbmht d)ﬁ)the liﬁodomdsomﬁ/t}hei duied8onrayayb be
th nitroge sui tapl e stage i
iy JreoaBed by exfiulas Biopl pringBrans Jiich iR oS
on%%éd%’ﬁf ﬁ%iyctaﬁﬁn%e\?vﬁﬁta P 826 b@Abor@ 100RIE. WRtEnsS Bitéls

to be swel
may be procured from Avestm Inc., Canada.

A reduced average liposome size and narrowed liposome size distribution may
preferably also be obtained when the liposomal dispersion is subjected to high-
pressure homogenisation with a suitable homogeniser (Rannie APV, type 7.30
VH, Rannie AS, Denmark) at, for example, between about 300 bar and about 1000
bar, such as between about 400 bar and about 900 bar, e.g. about 500 to about 800

bar for between about 4 and about 8 (e.g. 7, such as 6) cycles.

Surprisingly, we have found that the presence of cetirizine results in a reduction of
liposome size. Smaller liposomes are generally advantageous because they are
more stable physically and, due to their higher surface area/volume ratio, are more

easily resorbed by the mucosa.
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aqueous nedia if, when placed in contact with such a
medium it swells to a neasurable degree. Buffers nay
preferably be added to the aqueous sol ution of drug
(and/or drug may 30 be added to an aqueous buf f er

sol ytion rdor .to t.he addition of
Wi Brd AR R ot o PR bl Bltnitsiptond of e By Entign i 165
thavayoat 000 hine(cighbetwah abduffoeni agutefdoesh), ok measured by, for
zwitterionic cetirizine. 13 The formati on of the

expmplss oy ditfraeion e dynaRicndighbescptiering t aBeshylesdaibed

feﬂ?ﬁfe neous swelling of the polar lipid in water
he ormﬁ'g a lanmellar liquid crystalline phase having a

maxi num wat er content of about 35% by weight or

hi gher dependi ng on e nature of the pola
F“ES%‘%%‘HHF ntgg 8R0Y% e‘PtF‘Hﬁe PB‘?‘*’F%{H &h%PfﬁP%ag?‘éOE% g‘éﬁ‘f&’ns of
thé)tlﬁ‘\%tlsﬁ) et 1P ShorPRPY trBNRRU SodvRhABdl ABeaBherdt! RAA OB Snic

may achi eved when” excess water Is added to thi
so}vamal $vah phelgeroforin syoditidnsoughankor kuweyer,ii§ twot or more

the f f li
SR s i ol s Be RimropBR e Mt ERary, o tredt taem
w1ﬂh&gﬁlﬂm§&19&it§)@11bk QNthe a@ditioh bf fHe dqhigorRREM@ND TRE @& Shple Othe

the | anel | ar é@UId crystal line phase in excess water.
lipids myohe nlissely nllulasﬁél’ﬂéli%ﬁohﬁliﬂwﬁssoﬂmt Uit g SRS

I
ch u&@gﬁ' r?%lhl(og%i)ékrgﬁn%fl%ol hgglgts @glgn a%-r&l%ghaéeg(g{ftehj othrt?ie
sutf@dfds ®f b Agundrsbttoeeldiflagk BBthe 8bRentie rgisvied by otatys evapotatioh

t he hompgeni sation step of the above process. 15 A
ungdeffsasse HIeSSEez dMHPACEPS Yﬂh‘liﬂe /f aqueoHeb Mp ferroptabaing the drag
gnﬁl‘éﬂtb'eoa'ad Y% B8 drgem’l'n n@m &6f ﬂ?ﬂf nB¥ich anééb{h@h Hehi%ed &o
xtrusion through rane filter, h as one ma
swell tptdrpcliposomed.e, with a pore size of about 100 rim
Menbrane filters may be procured from Avestin Inc.,
Canada. 20

The compositions of the invention are useful in the treatment of any indication for

which cetirizine is known to be indicated, including rhinitis. The term “rhinitis”
will be understood to include any irritation and/or inflammation of the nose,
whether allergic or non-allergic, including seasonal rhinitis (e.g. caused by
outdoor agents such as pollen; hay fever) and/or perennial rhinitis (e.g. caused by

house dust mites, indoor mold etc), as well as the symptoms thereof.

According to a further aspect of the invention, there is provided a method for the
treatment of rhinitis comprising the (e.g. nasal) administration of a
pharmacologically-effective amount of a composition of the invention to a person

suffering from or susceptible to that disorder.
For the avoidance of doubt, by “treatment” we include the therapeutic treatment,

as well as the symptomatic treatment, the prophylaxis, or the diagnosis, of a

condition.
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A reduced average |iposone size and narrowed |i posone
size distribution may preferably al so be obtained
when the |iposonmal dispersion is subjected to high-
pressure honogeni sation with a suitabl e honbgeni ser

Rannj e.. APV pe. 7..30 V| nnie AS, Den k) a
THASHoRY of [EARudnoR mall be, BERALFer&hy SRR A hashl sy
nakd [dropsu@ll/cagyd etope.e It i8 BBY podkMle bandriiktaaouiposi®idndaf the
"%ﬁ% about 500 to about 800 bar for between about 4
mn

onB®afing mig tg thedungs hyrnebyligationy kos Basabadrpiniséiatigh.yany

RS W R0, SRR, St 1 bl S

dispessigemeayebd yseddvant ageous because they are 30 nore
stabl e physically and, due to their higher surface
area/volune ratio, are nore easily resorbed by the

WHHEOSGAhe Ford et 8 %n{pltﬁfed_th%Fei@ (AR B hteRf of &iﬁféﬁﬁiﬁﬁsggg]
conpositions of the invéntion is less than about 2

pH walyes, gizehetomperaterosupreddiresy eibpand1@downty , (e amounts,

welghS ndr fhrergatioart mgrvigud Phytent 3F e fPmSositon or a
colipogémadtt & rcom%oﬁtiéﬁ, heropBitidns tolf @irad dveddIBiEiHO MBS liposomal

process for the preparation of conpositions of the
strugipeast pbyolue dosesor! asivaeingsedicaly fit¢-b it orilldre armrediated that
t W ' V. chl r
st SRR ARG 0 SEUR SR S5, FooR S phRE 90
anlippéfekabBrie2uged. + 1l %ydsonb theajupibepy spatificd hellelit. necessary
to treat them 10 with organic solvent prior to the
addi ti on of the aqueous solvent. For exanple, the

Tﬂgi)cf?);'rlrg%sﬁﬁ){s Bpthgiimltiﬁﬁ,gaéf.dr{gﬁ laﬂ&le%ieﬁtﬁ)nég le&f%Es #at may be

t mXxture, suc orof orm or
engiibyedoffar ntheret prparbtionThbawol the | advantges Hbat ee mentioned
ask

deposi ted on the surfaces. of ound- bot t oned f
hefahrecol 1§ chrtisler dogRBRTBy 1 ey TSRO diBorcdigR b
inéi@eHée o RAQDIHIiEnt AdcR¥EES S?‘A@' #HMBaRcuRe UgtdBoRH kR are

contai ning the drug 15 may then be added to the dry
normilly ehdermedwith . dwsallymadohinisteyed ¢rtinizing farmhdakehst o

swell to formliposones.

Compositions of the invention are easy to manufacture and enable the production
of liposomal-based formulations that are in a ready-to-use form, avoiding the need

for reconstitution prior to administration.

Compositions of the invention may also have the advantage that they may be
prepared using established pharmaceutical processing methods and employ
materials that are approved for use in foods or pharmaceuticals or of like

regulatory status.

Compositions of the invention may also have the advantage that they may be more
efficacious than, be less toxic than, be longer acting than, be more potent than,
produce fewer side effects than, be more easily absorbed than, and/or have a better
pharmacokinetic profile than, and/or have other useful pharmacological, physical,
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The conpositions of the invention are useful in the
treatnment of any indication for which cetirizine is
known to be indicated, including rhinitis. The term
“rhinitis" 20 will be understood to include any

irritation and/or ipnfla tipn of the nose, . t her
or shFinl 3 bOReiSS o84 pigREeticaE Portvont G A3 B¢ AfY
whethed forae $€ thelpeatnitic dOfHinitig 0Nbthesticd) as pol | en; hay
fever) and/or perennial rhinitis (e.g. caused by
house dust mtes, indoor nold etc), as well as the
. r.cy her aspect of
T £ e b RGP T Rl % or e
treatnment of rhinitis conprising the (e.g. nasal)
adnﬁnistration of a pharmacol ogical ly-effective
E of a conposition of the invention to a person
suffering fromor susceptible to that disorder. 30 For
t he avoi dance of doubt, by "treatnent” we include the
Tabkel apeutic treatment, as well as the synptomatic

Bt r;egt me]nt, t he prophyl axis, or the diagnosis, of a
dn. 15 The conpositions of the invention may be

egmizihs iRitefe®0y Way of a nasal spray, nagslj gdrops
and/or eye drops. It is also possible to mpdm nister
Bhespbelinid ¢iemepyhdan™™ )i nvention as a fine p0dgto the

unas. by, nebul i zatj an..F asal~ adm ni stfaty on, any
L)tlsg %1516%;@?58 é{%r(ﬁﬁ‘}ﬁ%%?’cl\e{azg{ﬂ@g%ﬁg for pr odlﬁidn% sprays
Dbtaskiuif Aits/dtd goastvBhate; KIjPRREr si ons may be 1upgd.
Wherever the word "about” is enployed herein 1n the

M edepcldpriel pgig Asd/onh EM(sediym hyfroxide ues, sjto®5L 7.0
YRR : pressures, etc.) and anount :
anouﬁ%@#ﬁ£§§?ghts and/ or concentrati ons oﬁoggh?vidua
constituents in a conposition or a to conponent of a
conmposi tion, proportions of dr i nsi de/ outside the

u .
)1 Vhise sofid cr&ﬂfaﬂb@éﬁgg,ﬂﬁé%%ﬂt%@q@m@& 20k:048¢ Phgined from
cohﬂl%rﬁgpf Waildié c):tiriiittxe Yﬂﬂghr& 12RR RS L REEHishia ogsch'& Bree
vari ables are approxi maté and as such may vary by t
bai®¥ith aric axidnpt) Lip&@@S7andipprdetmbHh Germatp (e. g. 1%
fromthe nunbers specified herein. 15 The conpositions
of the invention, and the above-nenti oned process that

G8RYal Bfocedure. For weights and volumes reference is made to Table 1 above.

A buffer solution was prepared by dissolving the buffering agents disodium
phosphate dihydrate (Na,HPO, -2H,0O) and potassium dihydrogen phosphate
(KH,POs4) in 1600 mL water (80% of the total batch volume) in a 2000 mL
volumetric flask. The weighed amount of active agent was added to the buffer
solution and dissolved by stirring with a magnetic stirrer, followed by addition of
100 mL of aqueous 1M sodium hydroxide. The phospholipid was separately
weighed and added to the cetirizine solution. Stirring was continued until a well
dispersed suspension had been formed, the pH of which was adjusted to pH 7.0 +
0.1 with 1.0 M NaOH or 1.0 M HCl. The volume of the preparation was then
brought to the final batch volume of 2000 mL. The preparation was transferred to
a 5 L glass vessel provided with an Ultra Turrax® T25 homogeniser (Jankel &
Kiihnke, Germany). Homogenisation was carried out at 22000 rpm for 3 x 2
17
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enpl oyed for their preparation, have the advantages
that are nentioned hereinbefore. In particular,
conpositions of the invention may reduce the

i nci dence of inconvenient side-effects (and in

arti.cular i.rritation) that are .no | ] y..obser
it 504 Gl Boat 77 Ind 5058 ot Hhe thus
obtdihcdit@iipdiitfon Wére Copasl frdrBNBe StirrdddEispetdiem bhdRramférred to
easy to manufacture and enabl e the production_ of

glasspyals rante it spray tagrdst (\hk of AR 7D4r ¥alpis $A., France) were
. =t 0-1U r oi.di h e . .
A EEHTHRAIEE O htUPL) Bk "B HRer Hine.  The stired
cofipopisn tas oved] @f the lkemipositon aliuot®in thesdalh aneee progected from
.advantage that they may be prepared using established
hgg‘ltrar maceut i cal processing net hods and enpl oy
materials that are approved for use in foods or
pharmaceuticals or of like regulatory status. 30
Ultnspusitiohonss ofind e fiunthee meduon mey mrtgae bimee Ihhbis method,
thadv nt age,_.t hat the%cim be.nore efficacious than,. age
F &ials %y thechomppecpie 8%‘88?51%\%‘1% RErerpared Peahpitesoieaiin
baktthaill sonRia@AUBE? keMBrhingited ewREEQSInSthé Eﬁﬁ;ﬁle@ﬁad@{ AnRBs1kH
absorbed than, and/or have a better pharnacokinetic
appeaandee it rQmMpazsy orithh dve opadier comppsition afforded by Ultra-
Tm§@]ﬁo§ﬁ§e%sﬁ§$ ) physical, 16 or chenical properties
over, p nmaceut’i cal conpositions known in the prior
art, whether for use in the treatnent of rhinitis or
ot herwi se. The invention is illustrated by way, of the

Theoplosmengorshpitisls size redughipn anethodsapeecommgpd ip Table 2.
PUEE SAe| U5y kgl € 2 O FRIRLAPES o,
Mdivihgnd lrestramehly 2BRDA . AHPAuAHof8r gheory based method was used to
calculate the particle size of the high speed homogenised sample whereas a MIE

(2.50/0.001) theory based method was used for calculation of the particle size of

the sample additionally subjected to sonication.

Table 2

Particle size reduction

Treatment Mean particle size (nm)
High speed homogenisation 940
High speed homogenisation + ultrasonication 162
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@(%?yth‘ochl oride via neutralisation of the free

Pot assi um di hydr ogenphosphate; KHZPO4 11.0 g | M
Hydrochl oric acid and/or 1M sodi um hydroxide to pH 7.0
Water for injection to 2.0 L 10 *) Wite solid,
crystallized from THF/ acetonitrile/water 2:1:0.28.
Qed from commercially available cetirizine

base
with nitric acid. **) Lipoid 575, Lipoid GrH, GCernany
15 General procedure. For weights and vol unes
rence is made to Table 1 above. A buffer solution
pared by dissolving the buffering agents
g%giggggﬁhl phosphat e di hydrate (Na2HPO4 2H20) and
pot assi um di hydrogen phosphate (KH2PO4) in 1600 niL

(2004 af  + he ot Ql | n—a ’)ﬂﬂmm

wat ar haf r\h \lr\l ||rm\

QSTIEHB?a’i“étr?t?ask The wei ghed anmount of act 294 Eag
e I

R (DRt e L BT 2R AihbATGR ),

Clitric 20id, umydhuaqueous 1 M sodi um hydr oxi de

hasphol.i pi. s, separately weighed and af

E’B{ﬁflgﬁ dﬁ‘g“geom@f on. Stirring was continued

WakdrbicGicsiper sed suspensi on had been forned

whi ch was adjusted to pH 7.0 0.1 wth 1.
EDJAwad@im The vol une of the preparation wa

glr(gulgp/f nd% tI\E‘a%)IfI {1@{ batch vol une of 2000 |

par was transferred to a 5 L gl ass
w@wfdﬁﬂlemlbiﬂ an Utra Turrax(r) T25 honpgs

12@% gagent
z ed by

y additi orn
38he

jflgﬂ to the

b pH of
O b%aOH or

@ZQHen 25

erpal 89

200l 200mL

(1nnkpl 2 Kuhnke, Chrnnny) thngpnicntinw \Was

carried out at 22000 rpmfor 3 x 2 17 mnutes
r .M |i
Gér{&'az ﬁg{j’%ﬁﬁ% ?élé ]\X?e]lélst’p Hﬁ(ﬁ tvglﬁlt}]ﬁee I@%r&i% ? ?%aﬁle\]l\tgr"f;}ble 3. A
bufferssietord waspicharesd ﬂobzrdisdlvdigsmwamm cﬁﬂd atidangfselid edlitim
y%l a}@i vials onto which spray heads (VP7 or VP7D;
hygroxides 1n5 180 mfr wigtes) (S(r oF thy diofal batchinylamgh ipra 200 mL
volith@6PeRsPY THE \@éﬂ‘%}fédtatlﬂ t BF h&vel delehi Rs J&ﬁ Eﬁltdl cﬁgs%fl/ecrl
conposition as e conposition al i quot's
byvstatisg withes pagitetic tstaterf r'Bra pHoispiintlipid was separately welghed and

added to the cetirizine solution. Stirring was continued until a well dispersed
suspension had been formed, the pH of which was adjusted to pH 5.0 £ 0.1 with
1.0 M NaOH and/or 1.0 M HCl. The volume of the preparation was then brought
to the final batch volume of 200 mL. The preparation was transferred to a high
pressure homogeniser (Rannie APV, type 7.30 VH, Rannie AS, Denmark) and
homogenised at 500-800 bar for 5 cycles. Aliquots of the thus obtained
composition were removed from the collecting vessel and transferred to glass

vials.

Example 3

In Table 4, a high pressure homogenation particle size reduction method, as

described in Example 2, is compared with high speed homogenisation (Ultra

Turrax® T25 homogeniser; Jankel & Kiihnke, Germany), as described in Example
19
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U trasonication was found to further reduce nean
particle size. In this nmethod, the vials with the
honogeni sed conpositions were placed in an
ultrasonication 10 bath and sonicated for 2 x 10

1 kP Ronsl o ER0RTed Moo AL FReRE o paB At BoripoUREgfon

wasf defdrah@bdby kiMla{rﬁlrc [ight rsexferihghRBGIEB 32 MdWern Th@ruments,
af orementioned particle size reduction nethods are

Ulkelostparaaglej of 993 8né aproom wrpgratyre ysing 3 EEAP 404 sipingicgh and
gﬁiﬂgr | aser diffraction (Mastersizer 2000,
auﬁ(}g?(\?ern Ins?rsgnng;réte UK). A Fraunhofer theory based
nmet hod was used to calculate the particle size of the
| gh speed honopgeni sed sanple whereas a ME
Taple 4, 0. 001) theory based nethod was used for
PaRB UL A thRGipf the particle size of the sanple
%S‘Fﬂyisubj ected to sonication. 20 Table 2

Partl cI e SI ze reduct| on Treatment Mean particle size

hn Nt N Oo0AQ0 i ~h t\nnnnl
IIII LA ] ull O'JCCU II\JIIUuCIII Outl \J 1 L A Y4 L] ul HCCU
ﬁ@@fé‘ﬁl sation + ul trasonicati pretiEane o4 Zisav%ﬁplnéeaﬁ
Table 3 Conposition 5Cet|r|z<1§1¥m' gyni tiyghe 2.22 ¢
Phospholipid (soybean; Llipoid 575; ) o g C§‘bH
Bighrspegd hom@@nigati@i t ri ¢ aci d, ahhydrous [3884 g Sodi um

ﬁ}/g(i!1rp?éslsgl% homogenlsghon at 300 bar 11.1 77
High pressure homogenisation at 800 bar 11.1 50
High pressure homogenisation at 500 bar 0 130
High pressure homogenisation at 800 bar 0 121

The methods used for preparing these exemplary batch compositions were adapted

for preparing the following additional examples.

Example 4
Cetirizine dinitrate 5.6 mg
Phospholipid (soybean; Lipoid S75; Lipoid GmbH, Germany) |35.0 mg
Disodium phosphate dihydrate; Na,HPO4-H,O 10.7 mg
Potassium dihydrogen phosphate; KH;PO4 ' 5.5mg
1 M HCl and/or 1 M NaOH topH 7.0
Water for injection to 1 mL

20




Ascorbic acid 0.20 g EDTA sodium0.20 g HC, 1 M
and/or NaCH, 1 Mto pH5.0 Water for injection to 200
nm. General procedure. For weights and vol unes
reference is made to Table 3. A buffer solution was
prepared by dissol ving anhydrous citric acid and solid
sodi um hydroxide in 160 nL water (80% of the total
bat ch volunme) in a 200 nmL 10 volunetric flask. The
Exg@plened anount of active agent was added and di ssol ved
by stirring with a magnetic stirrer. The phospholi pid
was separately weighed and added to the cetirizine
Galrigineodinit@td rring was continued until a wel|222mg i
di sp eriug suspensi on_had be n forned the pH of whic
(seubeag: pinos! B75; dinoidiCoppHaGermpnxi oH 3rtmsr
epar ati on was|
%Irsg%lg t OSpﬂg?gdlﬁgh}él ng{% E%gdtjgﬁgd\?ol umre of 200 O.P'}?flbﬁe
Mmhnmﬂlh@rdrogasphw@haéeKHeﬁDlo a high pressur.gmg
APV, type 7.30 VH, Rannig A
E&ﬁﬁgf b&ﬁﬁﬁﬁ%Genised at 500- 800 bar.fortgpgpépes.
Wﬂategl%iiﬁje@tfioﬂ he thus obtai ned conposition wWapq mL
renoved Tromthe collecting vessel and transferred to
glass vials. 20 Exanple 3 In Table 4, a high pressure
ho nation particle size reduction nethod, as
> Ezg@gg%fbed in Exanple 2, is conpared with high speed
honogeni sation (Utra 25 Turrax(r) T25 honobgeni ser;
Jankel & Kuhnke Germany), as described in ample 1
Qetiripiee dovpptsi ti on enpl oyed was that of Exandﬂelﬁg

b R By il S T BRI GRS, (e ©

sy didin pmé@lhs»ara&OI\QMP@x Haoomtenper atur £1,0.71Si Ng &
ZET5104 sizing cell and auto: CONTIN anal ysis node.

Potassium dihydrogen phosphate; KH,PO4 5.5mg

1 M HCl and/or 1 M NaOH topH 7.0

Water for injection to 1 mL
Example 7

Cetirizine dinitrate 11.1 mg

Phospholipid (dioleoylphosphatidylcholine*) 35.0

Disodium phosphate, dihydrate; Na,HPO4 -2H,0 10.7

Potassium dihydrogen phosphate; KH,PO4 5.5

1 M HC] and/or 1 M sodium hydroxide topH 7.0

Water for injection to 1 mL

10  *DOPC, Larodan Fine Chemicals, Sweden
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5 Table 4 Particle size reduction Treatnent Cetirizine
Z average nean (ng/nL) (an) Hi gh speed honobgeni sation
11.1 282 High pressure honogeni sation at 500 bar 11.1
77 High pressure honogenisation at 800 bar 11.1 50
H gh pressure honogeni sation at 500 bar 0 130 High
pressure honogeni sati on at 800 bar 0 121 10 The

hwogls used for preparing these exenplary batch
conpositions were adapted for preparing the follow ng
addi ti onal exanples Exanple 4 Cetirizine dinitrate

5.6 Phosphottprd—soybean,—trpord—S75—tpord
C%Péjd'mt ehy) 35.0 ng D sodi um phosphate d lrF\K/%IIrn

Pﬁ%@ﬁ@ﬁﬁ&@ﬁb&8ﬂ§h&yhmﬁﬁﬂ§§&k@mqdlhydrogen phosIs@ing;
and/ or M NaCH to pH 7.0 Wat el
A hmg

Dfsefhuirrhpha:sphasﬁ dilyydgatey Nax P Qa2 lihinpl e 5 Cetii r

pfinShich Aol RRR0L U da‘i%.bﬁﬁ]”pht's&‘%%?ﬂﬁ”;

luthﬂmﬁ&@rlbhﬂhﬁﬁﬁ%@ﬂﬁk&& 7 Pot assi um di hpatbpen

jm

hosphat e;, KH2PO4 5.5 1 M HC1 and/ 1 M Na K
W[;dtqy or 1n}ecf10n o or to?_'mio P

*DOPG, Avanti Polar Lipids, AL, USA

Example 9
Cetirizine dinitrate 11.1 mg
Galactolipid (digalactosyldiacylglycerol*) 35.0mg
Disodium phosphate, dihydrate; Na,HPO4 -:2H,0 - 110.7mg
Potassium dihydrogen phosphate; KH,PO4 5.5 mg
1 M HCl and/or 1 M sodium hydroxide to pH 7.0
Water for injection to Il mL

*DGDG, Larodan Fine Chemicals, Sweden

Example 10
Nasal Irritation Test in a Dog Model

Cetirizine dinitrate (5.6, 11.1 and 22.2 mg/mL, respectively, in the compositions
of Examples 1, 4 and 5; shaken rather than high speed or high pressure
homogenised) was administered twice daily for 14 days to four male beagle dogs
per group (5-6 months old, weighing 10.1 — 14.2 kg). Clinical signs and body
weights were monitored throughout the study. A necropsy was performed, and the
nasal cavity was collected and processed (fixated, decalcified and stained with
haematoxylin and eosin). Four sections from the nasal cavity were evaluated
microscopically, covering squamous, ciliated respiratory, and olfactory
epithelium. No treatment-related clinical signs were observed during the

administration period. The mean body weight gain over the administration period
22 '
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30

Water for injection to |l nL 5 Exanple 6 Cetirizine
dinitrate 11.1 ng Phospholipid (soybean; Lipoid 575;
Li poid GrbH, Germany) 70.0 ng Disodi um phosphate

di hydrat e; Na2HPO4- H20 10 7 Potassi um di hydr ogen

hos A 5.5 HCl and/or 1. NaOH.t o pH
BipaiEpler ot Fpgioseomt ml?mscog&mn%%%* e ekl
caditfl“ahﬂ ah€ nhdel Inidsa %Pép%%i@h § [id not reveal any signs of mucosal
di ol eoyI phosphatl dyl ¢holine*) 35.0 Di sodium
iryheiperaather diprgedr at e; Na2HPO4 2H20 10.7 Pot assi um
di hydrogen phosphate; KH2ZPO4 5.5 1 M HC and/or 1 M
sodi um hydroxi de to pH 7.0 Water for injection to 1
Exdmpld 01 *DOPC, Larodan Fine Chem cals, Sweden 21
Exan'pl e 8 Cetirizine d| nitrate 11.1 ng Phospholipid
'L:. ie lgryr: "a:a‘-.:!a:L"aS ro|*) 35.0 ng Di sodi um

RSN A e IBERAURR Do RSP AT,
assaskduin htyahyexrrdetlctm tquuV tlﬁ'ee \Wdiiter (attino), graalt i Wew t Zealand

*DOPG, . Avant i PoI SA 5 Exanple 9
ra&‘ﬁts per tr(éatment welghlng etwe n 38 to L3 4 Lf( The concentrations

investigated were 5.6, 11.1 and 22.2 mg/mL in the composition of Example 1. 0.1
mL of the composition was placed in the left eye of each rabbit. The right eye
served as untreated control. The eyes were examined prior to treatment and at 1,
24, 48, and 72 h after treatment. The ocular reaction to treatment was graded
according to a subjective numerical scoring system. Signs of conjunctival
irritation (redness) were observed in two rabbits in the group receiving the
composition containing 22.2 mg/mL cetirizine dinitrate. In the first rabbit, a score
2 (diffuse, crimson colour, individual vessels not easily discernable) on a scale
graded O to 3 was noted one hour after treatment. In the second rabbit, a score 1
(some hyperaemic blood vessels) on a four grade scale was noted at 24 h. In both
cases the redness was not present at subsequent observations, and was thus
considered reversible. No other signs of eye irritation were observed in any of the

animals.

Example 12
Nasal irritation test

A single dose (110 pL in each nostril) of cetirizine dinitrate (11.1 mg/mL) was
administered to five healthy volunteers at four sessions in one of four formulations
(I — 1V, see Table 5 for details) in each session. Formulations I, II, and III are
formulations of the examples above whereas reference formulation IV was not a
formulation of the invention. The test was performed to investigate the reduction
of irritation by liposome formulation as compared to plain buffer solution. Also

the influence of particle size and the ratio phospholipid to cetirizine was studied.
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Cetirizine dinitrate 11.1 ng Gl actolipid
(di gal actosyl di acyl gl ycerol *) 35.0 ng D sodium
phosphat e, di hydrate; Na2HPO4 2H20 10.7 ng Potassi um
di hydrogen phosphate; KH2PO4 5.5 ng 1 M HO and/or 1 M
um hydroxide to pH 7.0 Wter for injection to 1
*DEDG, Larodan Fine Chenicals, Sweden 10 Exanple
Ceﬁ@izﬁ{%ﬁhltﬂa[dll?drﬂﬁﬂdﬁdmg— E5éd inTRtikoNadi ditatiort | ri zi ne
“dinitrate (5.6, 11.1 and 22.2 ng/nlL, respectively, in
t he conp03|t| ons of Exanples 1, 4 and 5; shaken

R T T

beagl e dogs 15 per
101 - 14, 2 ko) } nIP_ =1ala il aYaYa alla

honi t or ed Ew};ﬁﬂr@houtﬁt he st udy A H’;é‘éﬁmﬁé)homgemsed

performed, and the | nasal cavity was collected and
processed (fixated,| decalcified and stained wth

haemat oxy|Exangidéll eod5n) . Four sectHighns slﬁe’edmﬁoh&)gﬁﬂisai +
cavity were evaluated mcroscopifcally, ering
squanous,| ciliated fespiratory, 4 %‘P’f“ﬁ%tfﬂ ry 20

gpritheiiu uxrapﬁ)ééﬁ: JENt-Telated %g}ql G s S'@ﬁ%g\éﬁrsgd T

observed adm ni stratijon~per mean
body wei ght gain over the adm ni stuite&somnatpderl od 22

Wwas—unremn rlkahl a T merosecapni—o
VWA ATTT OTT

(i nat | egRIthe [l WRVREY: [Eah PHECHY Sat ey csHon

preparatipns did nolyggyeal any signs of nucosal

irritation or other| change. 5 Exanple 11 Ccul ar

*Rlefaritd dbbler2 Test in a Rabbit Mdel The potenti al
irritating properties of the conpositions of the
invention was al so assessed in an eye irritation test

NdsBl $yRREm Wbk Svdr@ b8 at ,810RBE MiBWe/ ft @aBinistration. The
nasal symptom score included the following variables: nasal congestion,
rhinorrhea, itching/sneezing, burning/pain, and taste. These symptoms were
qualified by the subjects according to a no — mild — moderate — severe symptom
scale (0 - 3). The results are reported as total score, adding all five subjects scores

(maximum score of 15).

The phospholipid formulations were better tolerated than the plain buffer solution.
Smaller liposomes seem to be of some advantage. The mild discomfort reported
by all subjects at 1 minute had practically disappeared at 10 min for the two
formulations (II and III) that had reduced particle size by sonication. In contrast,
the initial mild discomfort reported for formulation I persisted at 10 minutes.
Increasing the ratio of phospholipid to cetirizine did not further improve the

performance of the formulation.
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rabbits per treatnent weighing between 2.8 to 3.4 kg.
The concentrations 10 investigated were 5.6, 11.1 and
22.2 ng/nmL in the conposition of Exanple 1. 0.1 nL of
the conposition was placed in the left eye of each
T@ﬁb it. The right eye served as untreated control.
eyes were examned prior to treatnent and at 1,
Nzl irffhtioR fedt ibhdaltRy V6linteé@at nent . The ocul ar reaction
to treatnent was graded according to a subjective
nunmerical scoring system Signs of conjunctival 15
i tatton {redness) were observed—Tntwo—rabbits—n
1, minuf? post-administragon C <
the group receirving the conposition containing 22.2
FehfllaG@t | Cbadesortli | Rhidoathea | ftehihge [Burfingl alakte [TOTAL
score 2 (diffuse, |crimson c¢ol our, |jindividugl vessels
not easily discerngble) on asng€ang |Reimded 0 to 3 SWARE
oted—onerhour —aftgn treatment—imn I.'I§ bELUILi' rat 'Liilts,
a score 1| (sone hyperaem c|bl ood viessel s) agn a f|our
gr ade scale was notjgd at 24|h. In bgh 20 cdges tge

redness was not pregsent at <:||lfmpq||pnt observatio

Q
dMd was thls consi|flered reyérsibl e 5-No ot hgd si gl of
e T rritat o werg observet; i any[of . the—gnimaby:
Eyanple 13625 hbsal6irritati%n testlﬁiéingle?dosez?flo

L in each nostril) of cetirizine dinitrate (11.1
m/m) was  admnistered to five heal thy vol unt eers__at

flBmineles Bpssradmimisteatiencf f our f or mul ations (I - 1V,

| JI € 1 O . UCjely kS UL Ul Syl Ull, l® TLET I
Formpylation, | Congestion, | Rhybithes RS or | PHEMAY A leds THSHA-
wher eas reference flornul ati OghebMnpaspaiat a 30 SCORE
formilation of thelinvention The test was Rperforined
fo investi@ate the |deductionl of irnPtation By |12
I posone rutatT o as cton PR ed—togtarn—byffer
sol uti on. so the’influence of parnficle silZe ané t he
mat i o phosphol i pidipo cetirizine wasistudi ed4.5 236.5
Table 5 CetirizineDinitrate Formul ations Used |
T¥sting Na@al Irritldtion Fotrul ati 98 Conmpoditi onlay

=) TP T AR T + *
FITOSPITOT T PI U FEdalt Ul ©5

30 minutes post-administration

Formulation | Congestion |Rhinorrhea |Itching/ |Burning/ |Taste [ TOTAL
sneezing |Pain SCORE
I 0 0 1 1 3 5
II 0 0 1 0 0 1
I 0 0 0 1 1 2
v 0 0 0 1.5 1 2.5
Example 13

Nasal irritation test

A single dose (110 pL in each nostril) of cetirizine dinitrate (11.1 mg/mL) was
administered to four healthy volunteers at four sessions in one of four

formulations (I — IV; see Table 7 for details) in each session. The test was
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10

15

20

per mL Vehicle | Exanple 1 35 Hi gh speed honogeni sed
Il Exanple 1 35 Hi gh speed honpbgeni sed +
ultrasonicated |1l Exanple 6 70 H gh speed
honogeni sed + ultrasonicated 1V Reference nil;
phosphate Pl ain buffered aqueous solution buffer
petfBafial td mvestidate the britdtisalprepanidsood faromndativas evids ddtsad
at. 1, 1Q, 30 mnute adnj ni stration. The nasa
AR e BTN AL LRBTEHE OTBIY owi ng var ] abl es: | nacal
congestion, rhinorrhea, itching/sneezing,
burni ng/ pain, and taste. These synptons were
Tahleal i fi ed by the subjects according toano- mld -
. 0. : - 3). The
} Sf et epot 5 : *éng} ng all five
subjects scores (nHX|nun1score of 15). The
phospholipid formil ations were better tolerated than

¥oraulitionn| Gumpasttioso] Membrane ligithal | er | i posones seem to

ntage-—Th Hd—disconfort—repo 1
Ey al | SUEEX@B}@G t [ERPHGVR had practical ly S

di sappearjed at 10 mn for the two formulations (Il and
I11) that{ had reduckd nartlrlp size hv sonication. In

Hont r ast , | Exarwlq i t Riclesyiphosnhatdvieksliner epor t ¢8yithstic
fornulatlon I per3|§gﬁﬂ, t 10 m nutes. Increasing the
rati o of |phospholip cetirizine did not further

JIprove tExanipds § or MdkByhoéphatifi@pldemt i on.  2QymtHetic
Tabl e 6 Nasal irritigdg&;est i n heal thy vol unteers

o1

v Example 9 | Digalactosyldiacylglycerol (DGDG) |Natural

Nasal symptom score were assessed at 1, 10, 30 minutes post administration. The
nasal symptom score included the following variables: nasal congestion,
rhinorrhea, itching/sneezing, burning/pain, and taste. These symptoms were

qualified by the subjects according to a no — mild — moderate — severe symptom

“scale (0 - 3). The results are reported as total score, adding all four subjects scores

(maximum score of 12).

The formulations containing DOPC and DOPG were very well tolerated with
practically no reports of any kind at 1 minute. At 10 minutes there was still a
tendency of better tolerability of these two formulations as compared to the

membrane lipids of natural origin.
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1 mnute post-adm nistration Fornulation Congestion

Rhi norrhea Itching/ Burning/ Taste TOTAL sneezing
Pain SCORE | 0316.5111.5 Il 011608 1110
015506.5 IV0OG6214.52 24.5 10 mnutes

el

sneezi ng Pai n SCORE
0011456.5

| 0118313 5 30 mnutes post-adm nistration

-adm ni strati on Formnul ati on Congesti on Rhi norrhea
i ng/ Burning/ Taste TOTAL
Nd3allirdtaBiorftedtdn hbdltHy ¥bléhtders 4

I
|V

a/

H—0

: 0 IVOO0OO0O1.51 2.5 Exam
FormnguldtbnNaGaigestioni | Rhinofrtht€ S{titching/ NgBeritgs e | [3st0 | TOTAL
each nostril) of cetirizine |dinitraie (11.1 m\:]/m-% was
10 administered to|four heal SASFZR8 (PtiBers at foyPCORE

essions [gr one of ({our formuiationg (= 1Y, S&e
able 7 flor detail ss; I n each session. The test was
I 0 1 0 1 0 2
111 1 0 1 0 0 1
v 0 1.5 2 2 4 9.5
10 minutes post-administration
Formulation | Congestion |Rhinorrhea |Itching/ |Burning/ |Taste |TOTAL
sneezing | Pain SCORE
I 0 1 0 2 3 6
I 0 0 0 1 2 3
III 0 0.5 0.5 1 2 4
v 0.5 0.5 0 1 4 6
30 minutes post-administration
Formulation | Congestion |Rhinorrhea |Itching/ |Burning/ |Taste |TOTAL
sneezing | Pain SCORE
I 1 0 0 0 0 1
II 0 0 0 0 0 0
I 0 0 1 0 1 2
v 0 0 0 0 0 0

The following examples were also made in accordance with procedures analogous

to those described hereinbefore.
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5

10

25 perfornmed to investigate the irritative properties
of formulations with different nenbrane |ipids of
natural and synthetic origin. Table 7 5 Cetirizine
dinitrate fornul ati ons used in testing nasa
irritation Formul ation Conposition Menbrane lipid |
Exanple 1 Lipoid S75 Natural |l Exanple 7

Exkimplepy| phosphat i dyl choline Synthetic (DOPC) |11

Exanpl e 8 Di ol eoyl phosphati dyl gl ycerol Synthetic
(DOPG 1V Exanple 9 D galactosyldlacylglycerol ( DGEDG)

40

lg‘gﬁl%l lni&j‘ﬁéil Syllpl Ol SCOIre werlr e dbbEbbEU ll 1
m nu
Blesspholipi¢ (s0gBehnt hipolds 1 00MLid Grildh|Gsinah@sah.0 mg

es post adm nistration. The nasal [syip &m

congestion, 10 rhinorrhea, itching/sneezing,
GUFRAFHY/ pai n, and taste. These synptons wer d9-2mg

%[ghllnfﬂt}ﬁg)x@ the subjects according to a ndg4# d -

era severe synptom scale (0 - 3). The rééults
hiveHCG pod/bet MadaOdt al score, adding all foyropHHf.8ct g

res . xi mum score of 12). 15 The formjl ati ons
@%’E‘T‘S?W#HP%DC and DOPG were very wel | tolld ?ig@@ wi th

practicalTy no reports of any Kind at T mnute. At 10
m nutes there was still a tendency of better

Examipbg Hbi l ity of these two fornul ations as conpared to

the nmenbrane lipids of natural origin. 20 26 Table 8
Nasal irritation test in healthy volunteers 1 mnute

CasiziAGA{=8d r at 1 on 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) | 50.0 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg

1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL

Example 16

Cetirizine dinitrate | 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) | 35.0 mg
EDTA 0.1 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg

1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
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For mul ati on Congesti on Rhi norrhea |tching/ Burning/
Taste TOTAL sneezing Pain SCORE | 011327 110
10102 11121201001 IVO1.522495 10

m nut es post-adm ni strati on Formnul ati on Congesti on
Rhi norrhea Itching/ Burning/ Taste TOTAL sneezing
Pain SCORE | 010236 Il 000123 11l 00.5
05124 IV0.50.50146 5 30 mnutes

post - adm ni stration Formul ati on Congestion Rhinorrhea

Examplg b/ Burni ng/ Taste TOTAL sneezing Pain SCORE |
100001 11 000000 I1I' 001012 I1VOOO

0 0 0 The foll owi ng exanpl es were al so nmade in

aesinadiadrad t h procedures anal ogous to thasel mg
descri bed herei nbefore. 27 Exagr;ol e 14 Cetirfi zi ne

Bhospholinid (spybeanyfyipophd kit binqid GritdbyGrraany) i3] @e5100,
BERAIDnfdHP Ehiofes m™aNY) 35.0 ny 0.1 mg
Citric acid 19.2 mg
Sodium hydroxide ‘ 8.4 mg
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 18
Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) | 35.0 mg
Methylparaben 1.8 mg
Propylparaben 0.2 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCI1 and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 19
Cetirizine dinitrate 11.1mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) | 35.0 mg
Butylated hydroxytoluene (BHT) 0.1 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCl and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
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10

Ctric acid 19.2 ng Sodi um hydroxide 8.4 ng 1 M HCl

and/or 1 MNaOH to pH 5.5 Wter for
5 Exanple 15 Cetirizine dinitrate 11.1 ng
Phosphol i pi d (soybean;
) 50.0 ng CGitric acid 19.2 ng Sodi um
de 8.4 ng 1 M HCO and/or

injection to 1 nL
Li poid 5100; Lipoid GrbH,
1 MNaCH to pH 5.5

V\ater for injection to 1 nL Exanple 16 Cetiri zine
dinitrate 11 1 ng Phospholipid (soybean; lipoid 5100;
Cf:tpwme dindirgte Ger rrany) 35. 0 ng EDTA 0.1 ng Cfthieg
e 1 _MHC Lor |1
158 BiperS R 810 Db ol Sematy T 2535
Emphd)lq)ld?so@séanr LifpolitESﬁS BIN; Tapcld GinBH Gernfdh9p pIDY infti d
soybean; Lipoid 5100; Li po:’%}6 GrbH, Cer many? 85.0 ngy
ﬂfi&‘Flﬂom umchloride 0.1 my Gitric acid 19. p19gmg
SOHLMByRYHifx1 de 8. 4 ng 8.4 mg
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 21
Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 11.7 mg
Phospholipid (DMPC; Lipoid GmbH, Germany) 23.3 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 22
Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 17.5mg
Phospholipid (DMPC,; Lipoid GmbH, Germany) 17.5mg
Citric acid 192 mg
Sodium hydroxide 8.4 mg
1 M HCl and/or 1 M NaOH topH 5.5
Water for injection to 1 mL

30




10

1 M HC1L and/ or
to |
Phosphol i pi d (soybean;

1 MNaOH to pH 5.5 Water for i

nj ection

m. 5 Examlp e 18 Cetirizine dinitrate 11.1 ny
Li poid 5100; Lipoid GrbH,

Gernmany) 35.0 ng Methyl paraben 1.8 ng Propyl paraben
iafh, G Ll § SRCIe;2 ) Sod um oo e B o
to 1 nL Exanple 10 Cetirizine dinitrate 11.1 ny
Phospholipid (soybean; lipoid 5100; lipoid H
Geﬁrira'ny)iinﬁﬁtt@ mg Butyl ated hydroxytol uene ( Brﬂ).l@ngl
Spﬁﬂ%élg:i WN;?BQZ(E gﬁ%qﬁé&gh' a%%r %(rlgfa%?')n j ed ?? 3 rlﬁngMo
%ﬂossﬁgﬁ“f* A ey hoar e 8P 0o "B poid Gty
Citrigaei) 23.3 ng  Phosphol i pi d (soybean:; Li poi|do-2ms 3
glbdllﬂhﬂ%;dgox%l_l Germany) 11.7 ng Citric acid é%.lﬁgm
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 24
Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0 mg
Hydroxypropylmethylcellulose (Metolose 60SH-50) 1.0 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HClI and/or 1 M NaOH topHS.5
Water for injection to 1 mL
Example 25
Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0mg
Polyethylene glycol (Macrogol 6000) 1.0 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
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Sodi um hydroxide 8.4 ng 1 MHCI and/or 1 M NaOH to pH
5.5 Water for injection to 1 nL Exanple 21 5
Cetirizine dinitrate 11.1 ng Phospholipid (soybean;

Li poid S 100; Lipoid GrbH, Germany) 11.7 ng

EPho}iEtéwgl i pid (DVWPC, Lipoid GrbH, Germany) 23.3 ng
acid 19.2 ng Sodium hydroxide 8.4 ng 1 M HCl
and/or 1 MNaCH to pH 5.5 Water for injection to 1 niL

Exanple 22 Cetirizine dinitrate 11 1 ng Phospholipid
Q@Dl;xbaadmltt;at@m d 5100; Lipoid GrbH, Gernmany) 1715 mg
e C ny 7.5
ERpseRe g Ko Linpi SO0 TR0 St B Ty 130 img
BBz MonturVchiagikt o pH 5.5 Water for injectionotiand ni
10 30 ExamIn e 23 Cetirizine dinitrate 11.1 rrg}
BrubdgedhydspytokieyndHhl) Li poi d S100; Lipoid Grpfl mg
) 23.3 ng Phospholipid (DVMPC, Lipoid ( ,
l{n%n 11.7 mg CGtric acid 19.2 ny B'i@.'?mg
Sodium hydroxide 8.4 mg
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 27
Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0mg
Benzalkonium chloride 0.1 mg
Butylated hydroxytoluene (BHT) 0.1 mg
Hydroxypropylmethylcellulose (Metolose 60SH-50) 10 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCl and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
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Sodi um hydroxide 8.4 ng 1 MHCO and/or 1 M NaOH to pH

5.5 Water for

injection to 1 nL Exanple 24 5

Cetirizine dinitrate 11.1 ng Phospholipid (soybean;

Li poi d S100; Lipoid GrbH, Germany) 35.0 ng

B gdiogypr opyl met hyl cel | ul ose (Metol ose 60SH 50) 1.0 ny
acid 19.2 ng Sodium hydroxide 8.4 ngy 1 M HC1

and/or 1 MNaCH to pH 5.5 Water for injection to 1 niL

Exanple 25 Cetirizine dinitrate 11.1 ng Phospholipid
CeMu@dumttatq)m d S 100; Lipoid GrbH, Ger rrany) | 861 Gngy
Bl RS i A5 e B9, a1 L . |
Md\d@ﬂfhﬁl@gDMP@ LipoldGadibH, Werthpct ion to 1 nl|116ngl

| e Cet|r|2|ne dinitrate 11.1 ng Phosphol i pid

é%;*;;mpgﬁfo?g;go 1T eyl d nyor blyhatpert
? 3 Tydroxytoluene
Cgﬁacid mJYt 192 mg
Sodium hydroxide 8.4 mg
1 M HCl and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 29

Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 23.3 mg
Phospholipid (DMPC; Lipoid GmbH, Germany) 11.7 mg
Benzalkonium chloride 0.1 mg
Butylated hydroxytoluene (BHT) 0.1 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCl and/or 1 M NaOH to pH 5.5
Water for injection to 1 mL
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Ctric acid 19.2 ng Sodi um hydroxide 8.4 ng 1 M HC

and/or 1 MNaOH to pH 5.5 Wter for
Exanple 27 5 Cetirizine dinitrate 11.1 ngy
Phosphol i pi d (soybean;
Ger
E ed hydroxytoluene (BHT) 0.1 ny

Li poid S100; Lipoid GrbH,
) 35.0 ng Benzal konium chloride 0.1 ny

Hydr oxypr opyl net hyl cel | ul ose (Met ol ose 60SH 50) 10 ng

injection to 1 nL

Ctric acid 19.2 ng Sodiumhydroxide 8.4 ng 1 M HC
Getitimme dintakéaOH to pH 5.5 Water for injectionllbnig nL
Bosahtar frabecopweufsTth: fitid ol Gopal) a3 me
BedspRelipid (BMP T Wipdit GaitID | Giifdny DMPC,  Li poi d (nbtimg
Germany) 17.5 ng Benzal Koni um chloride 0.1. ny
Benzplkanaen phlaridxyt ol uene (BHT) 0.1 ng Citric|@dines
Rl P RRUBETS o Tri'ection to 1 L kDM e
P8lyethylene glycol (Macrogol 6000) 10 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 31
Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 29.2 mg
Phospholipid (DMPC; Lipoid GmbH, Germany 5.8 mg
Benzalkonium chloride 0.1 mg
Butylated hydroxytoluene (BHT) 0.01 mg
Povidone 1.0 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCl and/or 1 M NaOH to pH 5.5
Water for injection to 1 mL
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5 Cetirizine dinitrate 11.1 ng Phospholipid
Li poid S 100; Lipoid GrbH Gernmany) 23.3 ng

Phosphol i pid (DWC; Lipoid GrbH, Germany) 11.

(soybean;

7 ngy

Benzal konium chloride 0.1 ng Butyl ated hydroxytol uene
HIT) 0.1 nmg CGitric acid 19.2 ng Sodi um hydroxi de
—é—ﬂ—wm 1 MHJ and/or 1 MNaCH to pH 5.5 Water for

injection to 1 nL 33 Exanple 30 Cetirizine dinitrate

11.1 ng Phospholipid (soybean; Llipoid 5100;

Li poi d

GethidineGlinttmtey) 23.3 ng Phosphol i pid (DVPC Lllpio] g
zal hl ori.de
spholinat CRifmic ettt Ll CaoTcmBin o e
B¢ Bnbip tric acid 19. 24 1mm
Sod?lﬁdmplqame &%} ng 1 M I—&@and/or 1 M Na| tong
Bergalkpaiuer clilotidg nj ectl on to 1 nL Exanple 31 5.0mg
e di |tr 1.1 mg Phospholipid (s n;
e R s S Gor many) 20, 2 mg |1 L
RYarsRiabh itHylddRGlosé (Metotbsesb$H-3Bgr many 5. 8 0 mg
Citric acid | 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCI and/or 1 M NaOH to pH 5.5
Water for injection to 1 mL
Example 33
Cetirizine dihydrochloride 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0 mg
Ascorbic acid 1.0 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCl and/or 1 M NaOH to pH 5.5
Water for injection to 1 mL
Example 34
Cetirizine dihydrochloride 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0 mg
a~-Tocopherol 1.0 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4 mg
1 M HCl and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
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Benzal konium chloride 0.1 ng Butyl ated hydroxytol uene
(BHT) 0.01 ng Povidone 1.0 ng CGtric acid 19.2 ny
Sodi um hydroxide 8.4 ng | MHCI and/or 1 M NaCOH to pH
5.5 Water for injection to 1 nL 34 Exanple 32
Cetirjzine dinitrate 11.1 ng Phospholipid (soybean;

Elé@ﬁ)ﬁ—ie?zmoo; Li poi d GrbH, Gerrmany) 23.3 ng
Phosphol i pid (DWPC;, Lipoid GrbH, Germany 11.7 ny
Benzal koniumchloride 1.0 ng Butylated hydroxytaol uene

Ceiizingdibydmgchlbkide oxypr opyl net hyl cel | ul ose ( Metlol owe

aci.d Sod|un1 oxi de
Copphlid Piowrh et S T0 it SebE oot var L0 B
B d b0tdlubite (BEKBNPl € 33 5 Cbt|r|2|ne 0.1
di ydrégﬁ?agﬁdg 11.1 ng Phospholipid (soybeap; E?%0|d

@IO@amﬂlpOId GrbH, Gernany) 35.0 ng Ascorbic| ¥:2 @81.|0

cid 19.2 ng Sodi um hydroxi de 8.4
é';ﬂog“ &M NacH o pH 5.5 20 shg

1 M HCl and/or 1 M NaOH topH 5.5
| to 1 mL

Water for injection
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Water for injection to 1 nL Exanple 34 Cetirizine
di hydrochloride 11.1 ng Phospholipid (soybean; Lipoid
S100; Lipoid GrbH, GCermany) 35.0 ng a-Tocopherol 1.0
ng CGitric acid 19.2 ng Sodium hydroxide 8.4 ng 1 M
HC and/or 1 MNaOH to pH 5.5 Water for injection to
1 nL 35 Exanple 35 Cetirizine dihydrochloride 11.1 ny
Phosphol i pi d (soybean; Lipoid 5100; Lipoid GrbH,
~ . Germany) 35.0 ng Butylated hydroxytoluene (BHT) 0.1
Cialigy Citric acid 19.2 ng Sodi um hydroxide 8.4 ng | M
HCO and/or 1 MNaOH to pH 5.5 Water for injection to
1 nm 36 Cains 1. A honbgeneous pharnmaceutica
1. cofhowbgéngnus gharmémsuticab aempoesitiaef for ierfepingenbyf thirgtg by nakal
or %g%%,l :a?rlrmzn?sgg i(r)]rlé %Eﬁ%ﬁ%érir? nrzvg/} & rPl:’lip I()cgeor}ztzair\{\éa;at ofogalquﬂ')li& liposome and a

pharphuiatiguctpadble/aqresspbakke aqueous carrier. 2. A
conposition as clainmed in Caim1l, wherein cetirizine
Is distributed throughout the whole conposition in a

2. SURELAPLLiIRA 3 Hiffell § CRARASWhERlH Qliribite i@ stROHRA Wioughout
medi um  whet her that nediumis |ocated inside or )
the viheles¢adepasitiontie a substeritadlly ssmiarceoneendratign imthe agpedistinesium,

whet@é tﬂt %ier'ag?rll Lsﬁoc%e%i iﬁgi&e & ou%li(?é ¥ tge H‘FO%E)I%LJ‘SURJQ&H‘BS.

once

3. A composition as claimed in Claim 1 or Claim 2 wherein the concentration of
cetirizine varies by about +50% when comparing concentrations inside and outside of the

liposomal structures.

4. A composition as claimed in any one of Claims 1 to 3, which further includes a
pharmaceutically-acceptable buffer capable of providing a pH of from about pH 4 to
about pH &.

5. A composition as claimed in Claim 4, wherein the pH range is about pH 5 to

about pH 7.

6. A composition as claimed in Claim 4 or Claim 5, wherein the buffer is a

phosphate, citrate or acetate buffer.

7. A composition as claimed in Claim 6, wherein the buffer is disodium phosphate,
dipotassium phosphate, sodium dihydrogen phosphate, potassium dihydrogen phosphate,
phosphonic acid plus base, sodium citrate, citric acid plus base, sodium acetate or acetic

acid plus base.

8. A composition as claimed in any one of Claims 4 to 7, wherein the quantity of

buffer is in the range of about 1 mg/mL to about 30 mg/mL.
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cetirizine varies by about +50% when conpari ng
concentrations inside and outside of the |iposonal
structures. 4. A conposition as clainmed in any one of
Claims 1 to 3, which further includes a
pharmaceuti cal | y-accept abl e buffer capabl e of
providing a pH of fromabout pH 4 to about pH 8. 5 A
conposition as clainmed in aim4, wherein the pH
range is about pH5 to about pH 7. 6. A conposition
as clainmed in Cdaim4 or Claimb5, wherein the buffer
9. | SARomPPRERNAL Qainfelilih @hE ofE oPERIRERIRB IS, wherdn cetirizine
conposition as claimed 1n Caim6, wherein the buffer
is provddadiis thei form phosadhat e,  di pot assi um phosphate, sodi um
di hydr ogen phosphat e, potassi um di hydrogen phosphat e,
phosphoni ¢ acid plus base, sodiumcitrate, citric acid
10. pl Ascongmeitios adi dlamed ehaClinr9, acleiréin thacall iplaushlbade salt, a
8. A conposition as clainmed in any one of Clains 4 to
hydr%hl‘?ﬂ@érsgfﬂr?wgaﬁ&é tity of buffer is in the range of
about 1 ng/nL to about 30 ng/nL. 37 9. A conposition
as clainmed in any one of the preceding clainms, wherein
1. ¢ eqmpostiien af slappeshin glagm 1A, wheeipdhawabfs g hydipehlonidy salf
conposition as clained in Caim9, wherein the salt is
a chloride salt, a hydrochloride salt or a nitrate
12. saltcompdsitich Gaighnsd in Claina$0,0llard¢ie thel salt ¢d @itinzih® dinitrate.
wherein the salt is a hydrochloride salt. 12. A
conposition as clainmed in Caim10, wherein the salt
13. | SAGBIpbdiZd R SHiMkd Pdr-ond 3f thd FERBIAE IclHiAs wiierdh BeMBtbunt
in any one of the preceding clains, wherein the anount
of cefjfizige Py yaltANHROYSH 1B BIeparatign @ytbelcompasitinnds femakowt ! mpenl. to
It j ] nth to about 30 ng/nL
aboug%g}lﬁgl%g E]Lgérl1t‘§(ti E%ﬁgvﬁ%??éeﬁopg)cn%'f orm 14. A conposition
as claimed in Caim13, wherein the anount is from
14. ab/guctom%bssltiomé %irggd %bepatlmzl%, r;rrﬁxlepeifri the amount is from about 5.5

mg/mL to about 22 mg/mL.

15. A composition as claimed in any one of the preceding claims, wherein the polar
lipid is of a natural origin, is of a synthetic/semi-synthetic origin, or comprises a mixture

of the two.

16. A composition as claimed in any one of the preceding claims, wherein the polar

lipid comprises or consists of a phospholipid or a mixture of phospholipids.
17. A composition as claimed in Claim 16, wherein the phospholipid comprises one
that is based on phosphatidylcholine, phosphatidylglycerol, phosphatidylinositol,

phosphatidic acid, phosphatidylserine or a mixture thereof.

18. A composition as claimed in Claim 16 or Claim 17, wherein the phospholipid

comprises one that is represented by the general formula I,
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15. A conposition as clainmed in any one of the
precedi ng clains, wherein the polar lipidis of a
natural origin, is of a synthetic/sem-synthetic
origin, or conprises a mxture of the two. 16. A
conposition as clainmed in any one of the preceding
clains, wherein the polar |I|ipid conprises or consists
of a phospholipid or a m xture of phospholipids. 17. A
conposition as clainmed in Caim16, wherein the
phosphol i pid conprises one that is based on
phosphati dyl chahi ne, phosphati dyl gl ycerol,

phosphati dylin E itol, phosphatidic acid,
phosphatldyl | or a mxture thereof. 18. A

conposition és cl din daimi16 or aim17,
wher ei n t heRphos pid conprises one that is
represented by ffhe gen aI(DornuIa I, 3816 O R2 R YOL
OO0l 0,/ O 0 R3 6in R and R2 independent!ly

represent a saturated or/unsaturated branched or
strai ght chain al kyl group havang bet ween 7 and 23
carbon atons and R3 represents an anide or ester
bondi ng group. 19. A conposition as clained in Caim

wher%‘i%_&}_'\%?é Hl%@t@%;e t%{sak@%?%i 39 i Bitflsa, Pamched or

straightt chaiflalbyCpkoNpiiavia@Bikwe2f.7 dndc2ipabornt atomsand ®sakprestntsnan
420 ong qs Clains 16 to 19, wherein the phospholipid
amde Gh'Tr SQRE8 REPMBr ane |i pi d derived from soybean.

19. A composition as claimed in Claim 18, wherein the amide or ester bonding group
is -CH;-CH(OH)-CH,OH, -CH,-CH,-N(CHzs)s, -CH,-CH-NH,;, -H  or
-CH,-CH(NH,)-COOH.

20. A composition as claimed in any one of Claims 16 to 19, wherein the

phospholipid comprises a membrane lipid derived from soybean.

21. A composition as claimed in Claim 20, wherein the phospholipid comprises
Lipoid S75, Lipoid S100 and/or Lipoid S75-3N.

22. A composition as claimed in any one of Claims 16 to 21, wherein the
phospholipid comprises dilaurylphosphatidylcholine, dimyristolphosphatidylcholine,
dipalmitoylphosphatidylcholine, dilaurylphosphatidylglycerol,
dimyristolphosphatidylglycerol, dioleoylphosphatidylcholine or
dioleoylphosphatidylglycerol.

23. A composition as claimed in any one of Claims 1 to 15, wherein the polar lipid

comprises or consists of a glycolipid or a mixture of glycolipids.
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21. A conposition as clained in Caim20, wherein the
phosphol i pid conprises Lipoid S75, Lipoid 5100 and/ or
Li poid S75-3N. 22. A conposition as clained in any one
of Clainms 16 to 21, wherein the phospholipid
conpri ses dil auryl phosphati dyl chol i ne,
di nyri st ol phosphati dyl chol i ne,
di pal m t oyl phosphat i dyl chol i ne,
di I auryl phosphati dyl gl ycerol ,

24. dquong)pg[lpm@gmigmedymg(%a@ér@ wherein the glycolipid comprises a

phosphatldylchollne or

gya%bgkggi phosphati dyl gl ycerol. 23. A conposition as

claimed in any one of Clains 1 to 15, wherein the

25. p%lﬁ?{,&lms 1qs1fasg:ré£%8qﬁ 2%9\?{;&?I£CSIFA§}&60]C a§& %ré)ﬁ compnses a

calacfde@jceRMipidd C ai m 23, mhereln t he glycollpld conpri ses
a glycoglycerollpld A conposition as clained in
Cl aim 24, wherein the glycoglycerolipid conprlses a

26. 9 % @&]hg%]xt}/c&ﬁs%unﬂkfh @QTm 94 C\Qﬁ@&ﬁ 't}fé %P c‘éllo‘ﬁ nizg?xses a

erein e glycoglycero conpr ses

dlgalmhtwlmany@ydecbl af thegieparelrfotmdh Ik, he general formula I,

HOH OOOOHR OOHOH R2---f O_OOOM™ O

wherein R, and R2 are as defined in Caim118. 27. A

conposition as clainmed in any ope of Clains 23 to 26,

wherein the glycolipid OH

O
O

Rz\ﬂ/O:l_ 0 I
O
o OH OH

wherein R; and R, are as defined in Claim 18.

27. A composition as claimed in any one of Claims 23 to 26, wherein the glycolipid

comprises digalactosyldiacylglycerol.

28. A composition as claimed in Claim 23, wherein the glycolipid comprises a
glycosphingolipid.
29. A composition as claimed in Claim 28, wherein the glycosphingolipid comprises

a monoglycosylsphingoid, an oligoglycosylsphingoid, an oligoglycosylceramide, a

jsV]

monoglycosylceramide, a sialoglycosphingolipid, a uronoglycosphingolipid,

=N}

sulfoglycosphingolipid, a phosphoglycosphingolipid, a phosphonoglycosphingolipid,

o

ceramide, a monohexosylceramide, a dihexosylceramide, a sphingomyelin,

lysosphingomyelin, a sphingosine or a mixture thereof.
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conpri ses digal actosyl di acyl gl ycerol. 28. A
conposition as clained in Cdaim 23, wherein the

gl ycolipid conmprises a glycosphingolipid. 29. A
conposition as clainmed in Claim28, wherein the

gl ycosphi ngol i pid conprises a nonogl ycosyl sphi ngoi d,
an ol i gogl ycosyl sphi ngoi d, an ol i gogl ycosyl ceram de, a
nonogl ycosyl ceram de, a sial ogl ycosphingolipid, a
uronogl ycosphi ngoli pid, a sulfoglycosphingolipid, a
phosphogl ycosphi ngolipid, a

h
50 DUSSHRASIYGCSISTN 0, 31 et i

sphingpiniyelgoenagirpdyct derived slesgfhimgonyel i n, a sphi ngosi ne or
a mxture thereof. 40 30. A conposition as clained in
Claim 29, wherein the glycosphingolipid conprises
31. S Q‘h | JogpaYiEibh s OdlaitheRr AAQRAm UET, | Wiadeibh@ie edlyalipid Tomprises a
nposition as clainmed in C a|w123 wherein the
glyco@h%’@ﬁ‘i“b’ i§o¥Ghpri ses a gl ycophosphati dylinositol. 32.
A conposition as clainmed in any one of the preceding
clai ms, wherein the anount of polar |ipid substance
32. t Watomposiigachsickaimed inamyroan gé thefpredgding cmnﬁgvhﬁtein ¢ghe amount

of pog%{ollijl%g ]éég) tanng tha 1s uieéfoﬁsc;lg Q Sr:\'i/é%oor} a%%Pﬁ & Imm? LI to %P)Xt 120
mgmﬂhosphollpld in the conp05|t|on i's fron1about 17 ng/ mL

to about 70 ng/ni. 34. A conposition as clained in
C aim 33, wherein the anmount is fromabout 20 ng/nL

33t oA 2bQapssith A dined FPanyAnE SFR LG i 95 289r 3, 3 HERN tHE ABant
one of the preceding clainms, which furt her conpri ses

of phasphghipidax thg¢sampogdon ix fmﬁmﬁ 17 ov¢/mak te pbgutrd@mginkg ai m
35, wherein the antioxidant is a-tocopherol, ascorbic
acid, butyl ated hydroxyani sol e, butyl ated

34. hyA roombsitiue ae clabhéd irc Chdind33, fwinsein che atiodnt wefrom about 20

cid gl ycerol, propionic acid, propyl
fo el Mg

ascorbate, sodiumbisulfite, sodium
nmet abi sul fite, potassium netabisulfite, sodium

sulfite, tartaric
35. A composition as clalmed in any one of the preceding claims, which further

comprises an antioxidant.

36. A composition as claimed in Claim 35, wherein the antioxidant is a-tocopherol,
ascorbic acid, butylated hydroxyanisole, butylated hydroxytoluene, citric acid, fumaric
acid, malic acid, monothioglycerol, propionic acid, propyl gallate, sodium ascorbate,
sodium bisulfite, sodium metabisulfite, potassium metabisulfite, sodium sulfite, tartaric

acid and/or vitamin E.

37. A composition as claimed in any one of the preceding claims, which further

comprises a chelating agent.
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acid and/or vitamn E. 37. A conposition as clained in
any one of the preceding clains, which further
conprises a chelating agent. 41 3& A conposition as
claimed in Caim37, wherein the chelating agent is
et hyl enedi am net etraaceti c aci d,
et hyl enedi am netriacetic acid and/or
di et hyl enetri am nepentaacetic acid. 39. A conposition
as clainmed in any one of the precedlng cl ai ms, which
38. f uirt BRIRPOSEEp R s@aimgd pine (dpipnt 3%y eWhargin Abec&hﬁl@gn& jaggnt is
eda i al 9, rvat S
ethyl éﬁ%hﬁlon|€ﬁ1 chlog%g : beng%?%h%@?d&&gﬁﬁ Iatéec\gf and/or
diethfledetoxmanepetdaectidacyd. par aben, chl or but ano
et hyl par aben, net hyl par aben, propylparaben,
phenoxyet hanol and/or phenylethyl alcohol. 41. A
39. COATRSipokiitn &S dldidkedBal ahh chYofome fRéceiig @Enase&iiid further
clainms, which further conprises a
ComRﬂS%%)B"eﬁfiW?tW@f easi ng agent. 42. A conposition as
clainmed in Caim4l, wherein the viscosity-increasing
agent is polyethyl eneglycol, crosslinked
40. poAyvinpysimrr asollaicied én &frith GO, Whehenthp pnqngntétehy lbenzalkonium

cel lul ose. Sig £20.as; | ai any
chlority ey e RRER B ARG=" PRy GoRtanol
cthylparas0 fethylBirdbes, Si)réﬂ}@hrzﬂhﬁ UsheR &0/ ethianol4dhd/ oﬁ\ph?@iﬂhﬂﬁyl ticohol.
as claimed in Caim43, wherein the dianeter is
bet ween about 40 nm and about 100 nm 45. A process
41. Tox éoﬂﬁ‘)oﬁ’iﬁgﬁaaﬁ al1diRRd Gh aﬁy Qf?x@p(ﬁsﬂhk';%beéﬁl ChFne dHich AMher
one of "the preceding clains, which process conprlses
comprisys avideasyy-anopessimg agéndi d or a mixture of polar |ipids
that is/are swellable in aqueous nedia to an aqueous
solution of cetirizine with stirring; and (b)
42. hofregepbsiiogad deinpddp @atn 1) . whtkein the viscosity-increasing agent is

polyethyleneglycol, crosslinked polyvinylpyrrolidone and/or hydroxypropylmethyl

cellulose.

43. A composition as claimed in any one of the preceding claims, wherein the

diameter of the liposomes is less than about 200 nm.

44, A composition as claimed in Claim 43, wherein the diameter is between about 40

nm and about 100 nm.

45. A process for the preparation of a composition as claimed in any one of the
preceding claims, which process comprises:

(a) adding a polar lipid or a mixture of polar lipids that is/are swellable in aqueous media
to an aqueous solution of cetirizine with stirring; and

(b) homogenising the preparation.
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46. A process as clainmed in Caim45, wherein, prior
to the honogenisation step, the pHis adjusted to the
desi red val ue by adding an acid or a base. A process
as claimed in Caim45 or Caim46, wherein, prior to
the 47. honogeni sation step, water, saline or buffer
solution is added to the preparation to obtain a
desired final batch volume. 48. A process as cl ai ned
in Caim47 (as dependent on Caim 46), wherein the
40. aodyiprecsss asrclaimed in Claymidde where Prieh totthk Bamegeaisation tep, the
. | 1 s clainmed in any
pH 1%{@1%3 %%aeiutrﬁéﬁ%a?% 8a, aﬁedrﬁeaig{(}qu? %I%Se‘ﬁst one of the
solutions/liquids is/are purged with nitrogen and/ or
.~ argon. 50. A pr.ocess %i.cl Q‘i med 'ln. any. on of d ai rrE th
7. 455 BT GhefAINNT t e e ous 05 oA of BPCIER: i RS e the
homageniseiotadteps Wahtg'saliye adsliffeg sdlutidreis alldedad tiaptegutstion to obtain
solution of cetirizine or salt thereof, or adding
a desirgd fipgl kel velumea) t t hereof to an aqueous buffer
solution, prior to the addition of lipid. 51. A
process as clainmed in any one of Clains 45 to 50,
48. whérmpeess iaf claimied timrdaiof 4poleadepdndpitden i(Baims @), wherdin the

.pre-treated wth_ organi c solyvent. 52,. A process as
syl fitady e BRCaRO e B R BET 2

honogeni sation step (b) conprises vigorous nechani cal

m xi ng, hi gh speed honogepisatigon, shaki ng, or t exi
49 an@/PErceroty §lfgied 4B ANRORT 6’5@@’_&"’%25 & §Mé'a§r?lﬁ o lRFsicne iihe
solutfdnd/ligBidé R/drOpwmged Wh AlrosOUd/G88gan  addi ti onal

i posone size-reduction step. 54. A process as cl ai ned
in Caimb53, wherein the size-reduction step conprises

i thr ' > .
50. SATHELE EAUON) B TRUDF EERLLt 4ok AP0 AGE Suion
of cetifigihe infoihed cilerbgaddisgbulber te taepqacoas colutore ef ceticidint oo salt

ep ¢ ri ses. hi gh-pre re honogeni ion. . 50 A
theref (B FOBRBHLPAE STl THERTO! (6 A La b, DUatst SP B Ry tq the
2dditRIQEEHR, CONPr i Si NY:

51. A process as claimed in any one of Claims 45 to 50, wherein, if a mixture of polar

lipids is used, it is pre-treated with organic solvent.
52. A process as claimed in any one of Claims 45 to 51, wherein the homogenisation
step (b) comprises vigorous mechanical mixing, high speed homogenisation, shaking,

vortexing and/or rolling.

53. A process as claimed in any one of Claims 45 to 52, which comprises an

additional liposome size-reduction step.

54. A process as claimed in Claim 53, wherein the size-reduction step comprises

extrusion through a membrane filter.
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(a) adding a polar lipid or a mxture of polar |ipids :
that is/are swellable in agqueous nedia to an aqueous ’
solution of cetirizine with stirring; and (b)
honogeni sing the preparation. 57. A conposition as
claimed in Caimb56, wherein the conposition conprises
zwitterionic cetirizine, a polar lipid |iposone and a
pharnaceutically acceptable aqueous carrier. 58 A

onposition as clainmed in Claim56 or Claim5b

53 \/\Hé (FEPGESS ph clapBeg ih @R §ne 9f | (dpimst 4 ﬁ%élhéme% Jeerciy the
hom(%teﬁl’@atlotnrb?e piﬁ'd)o? s2erdiRtesh &4& ddﬁ%rﬂ@ssﬁlgﬁ Hreé@lréiBoR¥genisation.
ding an"acid or a base. conposition as cflai ned
|n any one of Claim56 to Caimb58, wherein, in the
sq Pro h n
30 o 41 %gl%g%en% ﬁ}anlrngcsetgp%l Icgrﬁgcgs?tldn dp?t%&?blé%)ﬁg pro E?sl,es%grrng{lsm
(a) addinbpelantigid des intiedre ofrpalar biptds hhat &d/areewelbdble # aqueous media
osition gs claimed in Caimb59 (as dependent on

to an@ﬂg‘yoﬁ? 5@)‘“" SEWTFG Web i1 3%n of water, saline or
(b) h&%ée%[mﬁgqhgﬁmggﬁﬁ&l after the pH adjusting step. 61. A
conmposition as claimed in any one of Clainms 56 to 60,

wherein, in the process, at |east one of the

57. SR' églﬁp%géfoh' qu ﬂ%méds ér?r(jqalw rS%e%ﬁ@réaH tﬂétdo%%gmgﬂ ddog{prlses
argon. . A conposifion as claimed in any

zwitt@li@iicrectbizirtepa ﬁd.l,ar lipigiposnmd adt mphamlmasally atcb@tzhkeu apIgsus
solution of cetirizine is forned either by adding

carmi@f i fer to an aqueous sol ution of cetirizine or salt
thereof, or adding cetirizine or salt thereof to an
aqueous buffer solution, prior to the addition of

58 | ificempaatigras qbal@sﬁmﬂaem g Claimgs hrivheich, Hhihe gpeeess prior

to thgl&h{%nggt%dnost%g thevmf“ fs?dﬂlisteﬂ S% gl%edegg&f:m bey dd‘dxr% an CFCld ora -

basewi t h organic solvent 64. A conposition as clained in
any one of Clainms 56 to 63, wherein, in the process,
t he honogeni sation step (b) conprises vigorous

59 meg RambedtionThxtla@hedihGhy Hie & Cl!iiﬁf@@ €N Cadni 530 ,wherem 1n the
shakij ng, vorteX|n and/ or roll 65. A comnpositi

process, pFI0R hpﬁlogﬁysagﬁ% step, wish ﬁ%hrg@rtbgffglzlsol%mndﬁ added to the
prepd A{BRtb $68in 4 AesirB®final batch volume.

60. A composition as claimed in Claim 59 (as dependent on Claim 58), wherein the

addition of water, saline or buffer takes place after the pH adjusting step.

61. A composition as claimed in any one of Claims 56 to 60, wherein, in the process,

at least one of the solutions/liquids is/are purged with nitrogen and/or argon.

62. A composition as claimed in any one of Claims 56 to 61, wherein, in the process,
the aqueous solution of cetirizine is formed either by adding buffer to an aqueous solution
of cetirizine or salt thereof, or adding cetirizine or salt thereof to an aqueous buffer

solution, prior to the addition of lipid.
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process, an additional |iposone size-reduction step.
66. A conposition as clained in Caim65, wherein the
si ze-reduction step conprises extrusion through a
menbrane filter. 67. A conposition as clained in any
one of Clainms 56 to 63, 65 or 66, wherein, in the
process, the honbgeni sation step and/or size-reduction
step conprises high-pressure honngenisation 68. A
conposition as clainmed in one of aims | to 44,
63. orAsempesiten asrlpimgd & any Olwvétfy (drimg. 5649 62ﬂ‘wberal§emdhe grocess,
OITRO, Ito 43, or
lfan%S t&ﬁg%kg?%ﬁﬁl§%eaggﬁ gggﬁ%%@g Oﬂ%nlé?%ﬁﬁént for the
treat ment of rhlnltls whi ch treatnent conprises
ad Istration;of that conp
4 S PRPRYIR Signel At ERRRE B Deaf o P B Roin meoprocsss
the MWEBogRBisatic rﬁ&:@ ) Chiapiaes Yvigsors eindcahRaladnikings tHigh | psed
is intra 71, A use as clainmed in O aim69,
homggepisaion, iWE‘“&dYﬁ‘TﬁxglgraﬁfViobW g i ntraocular. 72. A use
as clained in daim69, wherein the admnistration is

to the lung. 45
65. A composition as claimed in any one of Claims 56 to 64, which compnses in the

process, an additional liposome size-reduction step.

66. A composition as claimed in Claim 65, wherein the size-reduction step comprises

extrusion through a membrane filter.

67. A composition as claimed in any one of Claims 56 to 63, 65 or 66, wherein, in the
process, the homogenisation step and/or size-reduction step comprises high-pressure

homogenisation.

68. A composition as claimed in any one of Claims 1 to 44, or 56 to 67, for use in

medicine.

69. The use of a composition as claimed in any one of Claims 1 to 43, or 55 to 65, for
the manufacture of a medicament for the treatment of rhinitis, which treatment comprises

administration of that composition to a person suffering from or susceptible to that

disorder.

70. A use as claimed in Claim 69, wherein the administration is intranasal.
71. A use as claimed in Claim 69, wherein the administration is intraocular.
72. A use as claimed in Claim 69, wherein the administration is to the lung.
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