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VETHOD AND_ COVPOSI TION FOR TREATING RHHNITIS Fiel d of
the Invention This invention relates to a nethod for

W e@atdrigl rhinitis, and to a correspondi ng PCT/GB2005/001758

phar maceuti cal conposition. Background and Prior Art
Al'lergic and non-allergic rhinitis are _common

ME EBQIR AN COMPOSFTEODFOBIURBATENG BHANIRES on.
Rhinitis has a considerable inpact on quality of life.
In fact, rhinitis is regarded to affect the quality of

Flidid 8f fRNav&iidnhan, e.g., asthma. Hay fever and
perennial allergic rhinitis are characterised by

sneezi ng, rhinorrhea, nasal congestion, pruritus,

Qnj unct i Vi ii YA L r  al o
THBARERSeblS O PRUROIAP by LR RTACL Sl

pBachRbehticsl @ipobsigbhan tube obstruction. Oral or |oca
anti h! stam nes are first line treatnents, and nasal
steroids second line treatnents for rhinitis. For nost

Bga%%'r%m]?anhqmogqirtcorti costeroids and | ong acting
antT hrs

am ne agents provide significant relief of
synptons. Antihi stam nes nay al so affect

non- i nol ogi cal Ly .(non-1gE di at ed ) o
Aiiie Seh 3o AdrEy Tt R Iahen SRerioh 2 inggihent 30% of
tﬂezéﬁ)luidti%n. SRIGh%Hs s | NERREr AR it 68l ghalifyt bf #ifd. a.In SREL,

n speci fic bronchial hyperreactivity.
thinitis is regarded to affect the quality of life more so than, e.g., asthma.

Hay fever and perennial allergic thinitis are characterised by sneezing, thinorrhea,
nasal congestion, pruritus, conjunctivitis and pharyngitis. In perennial rhinitis,
chronic nasal obstruction is often prominent and may extend to eustachian tube

obstruction.

Oral or local antihistamines are first line 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}ethoxylacetic 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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Cetirizine dihydrochl oride, [2-
{4-[ (4-chl orophenyl) -phenyl net hyl]-| -piperazinyl}

werdsnyirincetic acid is an orally and | ocal | y BCTI/iGB2005/001758

potent, long acting peripheral histam ne HL receptor
antagoni st. Cetirizine is one of the nost w dely used
second generatl on anti histam nes for the treatnent of

T‘hh' {1‘1‘21% ok a{a‘le 5&%&5 §t %@ihié{a‘iﬂlﬁ@sf ifeludd rb&ucel f @fkkivg, and

safe when used orally in a dose of
rli;ﬁoﬂi’fmbad ddweveSeddatiionotmdaldiyckapeepeds th bawsse respersiye.
as side effects in orally treated patients. Cetirizine
is also approved in children for the treatnent of

158k er liSisth ﬁ)nr@' Atikistaplisd! (sadtf aciRl@finantd Iélvsdia’hm;tnﬁs has
I'nclude reduced sneezing and rhinorrhea.
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fects. At pr esent, hOV\Bver cetirizine

d| hyd_rochl oride is not an approved medi ci ne for | ocal
adm at|

I t ho
Ip qug ﬁw‘l o *’ cl;oggﬁi‘ EﬁecF%snnﬁgﬂobng)d?};F‘ééﬁfz%eeﬂ d Rasal
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cetl rizine in a nasal provocatl on test with alle

(absixa¢tﬁr GtinCling nasamyias| was) gomd g reéutbep pym@;oggsam{ Hease
a%aré(a@?\%l% or SRt h%ﬁalféﬁé@l FRIRYin\Wasrcfse sl asthma, a

ns an I'ncreaSe nasal peak flow after an
gBbdl Bf@Nive Bt engeecewhérhedtirizime misewes sémimsiercédo the lung

asthma, a good protectjve ef f
oSt 12,9000 Protseli e el e, Y5, 820 MED o e
on exercise induced asthma, Thorax 1991 Apr; 46(4), 242-4).

Some effect was seen on symptoms when cetirizine (presumably as the di-
hydrochloride) was given as a nasal spray in patients with perennial allergic
+hinitis. Concentrations of 0.625, 1.25, and 2.5 mg/mL of cetirizine were sprayed
three times a day for two weeks (Clement P, Roovers MH, Francillon C, Dodion
P. Dose-ranging, placebo-controlled study of cetirizine nasal spray in 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.
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with a nebulizer (Ghosh SK, De Vos C, Mcllroy |, Patel
KR Effect of cetirizine on exercise induced asthnm,

wabwsax771091 Apr; 46(4), 242-4). Sone effect wWasST/682005/001758

on synptons when cetirizine (presunably as the d
hydr ochl ori de) was, given _a
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to nasal events, although no difference in
piontiedence dtyeterg e‘meetzhénpcﬁ)aﬁyef@o vdneh i aubsequently reconstituted

cetirizine-treat
R LR ot i R

otd # td ﬁﬁlﬁlﬁf‘seh@@ RBsifeKes s Rakideestt e.gncitto@aicndng into aqueous
Icacy. Indeéd, due to the irritatiaon of the nasal

so‘rwtmmsaldkﬂ;zerd@t fedicing the entrapping piest of GidPosgnBe
necessary to decrease its imredi ate exposure in nasa
adm ni stration. In European Patent No. EP 605 203 B

Lidosbiass ReeMIdoehRh teathldyatto téhtapsalare vreioas gy esnpyunds ‘for
| tion

roviding cetirizine in form of
ddmtsavzmth@n ktogtke i pidar 19 W@Y@gloé‘&}ngg sheAs & 2y
veS| coI joC| h e
IR R T R R A e e
dmp@@zjmoan&: hiq;neﬁlﬁydraymb hiegirschlGtideh (sphEikenler @) dbwiew

Aitticrlg:c]t\fclzjsra??Eogt%ncg%sglqugo}c)el%\lflerm\;/ %gstlerlng I% o %\yor{dS Sci. r."23004 26,
137-142 and the references cited therein), as well as ciprofloxacin, CM3 and
salbutamol (see Desai et al, A4 Facile Method of Delivery of Liposomes by
Nebulization, J. Control. Release, 2002; 84, 69-78).

Liposome-entrapped cetirizine has also been administered topically 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 syszfems., 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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typically used to entrap drugs, which are often
cytotoxic, in order to reduce toxicity and/or increase

wetdosaeryl Li posone-entrapped drug preparati onBCHGB2005/001758

often provided in a dry (e.g. freeze-dried) form
which is subsequently reconstituted with an aqueous
i8Rl indm Tharimedhanisen pippfestction eldfenvatovatslestrical tipscies of
. i A o L eak
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| i pasone. Lipgsones have al so been enpl oyed to . .
SH HRELTRLEPN ArtP g_ﬁ%ufdﬁﬂ 5 EahpRsHied Rt thaepingergf thiscrticle
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fompagion soft ipophdicviddsidnennfomsud iofi ,cetiezsimpomnas slifficattd In this

di phenhydr am ne hydrochl orj.de (see Trker et ., Revjew
SR PO R T el R S ol Rty Siretivoprpidrie
tYBhtheghtsSCL, 2004; 26, 137-142 and the references cited

therein), as well as ciprofloxacin, CM3 and sal but anol

(see Desai et al, A Facile Method of Delivery of
Rel eas

i posones by, Nebulizatian, J.. Control. 20Q2;
g, R0 B0 e are Beie T np e el P s R RS e G e et
ob 8 @AM BhSpiRkRdcduapAl CRdpssition %Mﬁbﬁﬁhg 7RRtrRRES @tirizine,

antihistamnic activity and system c absorption in a
apabbilipidiingeem¢ Erdaphaymaeeudical acegritzlile pgieots CasrieTopi cal
Phosphati dyl chol i ne- Hydr ogenat ed Li posones, The AAPS
Journal, 2004; 6, 1-7. See al so Drug Devel opnent and

Surprisingly, we have found that the irritation normally associated with (e.g.
nasal) administration of cetirizine may be reduced by way of use of just such a

composition.

According to the invention, there is provided pharmaceutical compositions
suitable for the treatment of rhinitis by, for example, nasal or ocular administration
comprising zwitterionic cetirizine, a polar lipid liposome and a pharmaceutical-
acceptable aquéous 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 ambunt (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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I ndustrial Pharmacy, 2005; 31, 281-291). The
I i pophilic behaviour of the cationic (wherein the

w@niosnoizsl chl oride), zwitterionic, and ani oni cP€DGB2006/001758

cetirizine in buffered aqueous phosphatidyl choline
| i posome systems containing fromabout 1 to 33.5 ng/nL
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e
1ig&doR 3 $biking REShstifgioMBRbAEYi S of admingéstaton tmorder tohevoid
various electrical species of cetirizine and other
ledkaggofwdrehiromgipesarags IHOMBradied’s CRRE zwi tterionic form
of cetirizine, which dom nates in the pH range of from
about pH 4 to about pH 7, and even from about pH 3 to
Tﬁ@?!éb?pb!%iﬁong\/\ﬂﬁ leSirﬂgmtﬁdl byret Ipecfemablyorlonuigeneius. By
article to be prevented frgmeptry into th ' .
“?@Txggeaaﬂbs”byer Bbeei Y PRy 5 ihe ﬁﬂpé’FS’iOPToe hh@?i‘%@%{m

ol ded..con i [z LEfi kg
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o the applicant's know edge there is no prior
s BT OISR T ERUTh PRI BB e et
nge'gﬁ{ngrl?sgll%g&eté&ﬁkid% QBRRIde 2SRRI SifLckwed. t BY FOubstantially

similar”, we include that the concentration may vary by about £50%, such as

about £40%, preferably about #30%, more preferably about £20% and particularly
about +10% (when comparing concentrations inside and outside of the liposomal
structures) at room temperature and atmospheric pressure. Drug concentration
profiles may be measured by standard techniques known to the skilled person,
such as 'P-NMR. For example, a standard in situ probing technique, or a
technique that involves separation of the liposomal fraction from the free aqueous
carrier and measurement of the amount/concentration of drug associated with each
fraction may be employed. Separation may be accomplished by centrifugation,

dialysis, ultrafiltration, or gel filtration.

Tt 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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a polar lipid |iposonme and a pharmaceutical acceptable
aqueous carrier. Surprisingly, we have found that the

WO poostiet7ion normal |y associated with (e.g. nased)/GB2005/001758

adm ni stration of cetirizine may be reduced by way of
use of just such a conposition. According to the
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rker) or subjective (i.e. the subject gives an

dﬁﬁgﬁgation of, or feels, an effect). By

"phar maceuti cal conpositions” we include conpositions

that are itable fo se in direct 1.0l i.on.:
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person, in relation to what will be most suitable for an individual patient. This is

-4

likely to vary with the severity of the condition that is to be treated, as well as the
species, age, weight, sex, renal function, hepatic function and response of the
particular patient to be treated. It is preferred however that the compositions of
the invention comprise cetirizine or a salt thereof in an amount of from about 1
mg/mL to about 30 (e.g. about 25, such as abou;c 23) mg/mL calculated on 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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are regarded in the art as suitable for adm nistration

to manmal i an, and especially human, patients. In the
wa@omsaxt7inf the present invention, the term mapCHIGB005/001758

mean that the conpositions of the invention are in a

formof a liquid that is re}gd%,-(lt)ifo- use, di rect,IX from £
Thpabeyrementiensd dasteca o FRMRIEVON 1 AATRER Biadf's & ©
chﬁgéa%%qh@ikﬁﬂaf ﬁ§ﬂaﬂ§:s | IRPS RIFRS: bE@Wiel UPhok &S tabd tietioud,
shortly prior to admnistration in order to avoid
ah@alcagee ofthirthgsdopend thigioger®s. i nt o an aqueous

carrier. The conpositions of the invention are
pref erably honbgeneous. By - "honpbgenous” we include

T’BQRerﬁﬁhg;oEélﬁ&” HNELERBP R8ALrb0HS bp thdsbekilley anthieast to include
conprise |'iposones dispersed evenly throughout t'c?%ilayers

aauens comistingrof dnetorfmetenesncenie sphrseset poler lipt
ingredient is distri.buted t ut the whole
S@@%ﬁ%&ﬁ PaleT P?laaéleglﬁﬁobs}#%ﬁ t ?%P%@IH%?% | ar concentration

in the rel evant aqueous nedi um whether that nmediumis
| ocated i nside or outside of the |iposomal structures.

L Ryostmeh e e ipatpayeddiyiariaps mefhods Heing qelvenarefipred pressure,
concentration vary b % 185028 nce. i
¢ pr ou 9 nore preferably about 28060 -
t%@@ﬁasﬁ & %%l@geé% gy @o@ﬁgﬁ%‘ o fdewg’l% > about 200
I3MoRaITrLE Weivdry Sphioms, Befiefivih &net@bnipedhinnmic Publishing AG,
concentrations 1nside and outside of t.iqtg Iciﬁ&cl)sngrml hereb
BeseluSwilratindat 9930 S0 EenprrAtcteres il Wt dpHERgE are heredy
.pressur oncentration profiles may be neasured
l‘g%?r%qr%ﬁ(gygfgl%c%hi gues known to the skilled person,
such as 3 1P-NVMR For exanple, a standard in situ
ﬁre?grlmn‘ potlaer%igri]dl”qvgi%’beovxrfellaunderstood by the skilled person to include any
lipid with a polar head-group and two fatty acid residues, which is capable of

forming liposomes.

Polar lipids, such as those described hereinafter, may be of a natural and/or a
synthetic/semi-synthetic origin. Mixtures of natural and synthetic/semi-synthetic

polar lipids may also be employed in compositions of the invention.

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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each fraction nay be enployed. Separation nay be
acconpl i shed by _centrifugation, dialysis,
ultrafiltrationy or gel filtration. It is preferred
that the conpos ti ons of the invention further include
a phar maceutR aI cept abl e buffer capabl e of

provi di ng a of m about pH 4 (e.g. 4.0) to about
pH 8 (e.qg. eferabl rom about le5 (e.g. 5.0)
t o about pH 7 . ropri ate buffers include
t hose t hat W|IIOnot |nter re with the formation of

| i posones, such as a phqggph h&te (e.g. disodium
phosphat e, di pot assi um phosphafte, sodi um di hydr ogen

phosphate, potassium di hydrogen phosphate or
phosphoric acid plus base), citrate (e.g. sodium

efeﬁr?tI@l Qhd Gt tddepaflestlplresretas @) satarataic et atmsatotdtédr(e.g.
sodi um acetate or acetic acid plus base) vgh Q
d 23 carbon

e.g.
alksnylpdivhrshod orstiaighii Qhﬁmgal]é}’lpﬂqow Eine prigeen 7 2

28!SR b 09510 AL TR . LRl e

eﬁ@pycgld b@y)eecredsf ect s and such will be appreciated
by the s i [1ed person W t hout recourse to inventive

-CHp}&&H(Ol@pﬁHm}H én@swaﬁvhgly%@ Jare for exanple in the

gﬁém%@?%ﬁpp&wg&& @f@bgglttsgf rTEﬂetml_rl 'zo\lnﬁe as wel |

-@HZ-UFE I?H?@)hb?ﬁﬁnﬂ}demﬁ&]anﬁmj ma be used in the
manuf acture of conpositions of th
-H (phosphatidic acid), or i S e invention.

-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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(e.g. dihydrochloride) salts and, nore particularly,
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(DOPG).

The polar lipid may alternatively comprise or, more preferably, consist of a
glycolipid. In the context of the present invention, the term “glycolipid”
designates a compound containing one or more monosaccharide residues bound by
a glycosidic linkage to a hydrophobic moiety such as an acylglycerol, a sphingoid
or a ceramide (N-acylsphingoid).

A glycolipid may be a glycoglycerolipid. In the context of the present invention,
the term “glycoglycerolipid” designates a glycolipid containing one oOr 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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person wi |l appreciate that conpositions of the
i nvention may be dosed once or nore tinmes daily in one

wW@roospeE1RdM ni strations in order to provide tPEI/GB2005/001758

af orenenti oned daily dose. The above-nenti oned dosages
are exenplary of the average C@ ; there can; of
course, be individual instanc ere hi gher or | ower
dosage ranges are nerited, Rl are within the
scope of this invention. |IpOSOHE" will be
wel | undgerstood by those d in the art to include
a structjure consisting ofy dod nore concentric
sphe¢@ o ar lipid C?a¥$r @eparated by water or
aqueous bufferl conpa t .fiiposones may be prepared
by va,j oup-rethods ol vents, reduced pressﬁ
t wo- pha systens, dryi ng, sonication etc.
descri bed, for—t@Qst afe, 'H Li posonme Drug Deliver)
Systensﬁ)Betageri GV et Technom ¢ Publ i shing AG
Basel, Switzerland, 1993, the relevant disclosures in
whi ch docunent are hereby incorporated by reference.
w%EFerfﬁ[ md POd8ks hérBinBefovd ddfinbe. wel | under st ood by the
S il ed person to include any lipid with a polar
head-group and two fatty acid residues, which is

165 heohadonrpalna s h g "E‘%%Eﬁiﬂ%‘)“%?p;ﬂﬁ%? THEESS the
?e@gt*{tQBVéilﬁ%M NhBakine §Efﬁbsphmgbhp1til aiesx.gnzgesna lifick tconteining at

Phatural and synt heti ¢/ sepi nt het
least one monosacchg/nde residue and elthe¥ a sphmg01d or a ceramide. The term

may thus comprise neutral glycophingolipids, 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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polar lipids may also be enployed in conpositions of
the invention. Polar lipids that may be enpl oyed in

w@ewpaesi7ti ons of the invention nmay thus be basedI/GB2005/001758

for exanpl e, phospholipids, and in particular
phosphati dyl chol i ne (PC), phosphatidylglycerol (PG,
phosphatldylln05|tol (P1), phosphatidic acid (PA),

b
dEEx%e | RV §hkdr OB QR MHJsE ewRizh akirea B@J&f&&n -of o$phtageeusp diposome
I'Tnked to a backbone entity carrying hydroxyl groups,
fomwiions gl ycerol . Phosphol i pids may al so be
represented by the general formula Iwherein RL and R2
i ndependent|ly represent a saturated or unsaturated

If Be Polalkemhbphobriand teek mt swell apcgmneohsﬂy in whiey, theslollpd
havi ng between 7 and 23 carbon atorrg P era
porsoneeill anpregide 1hatci ip iy fstq ?ﬁbgﬁggnﬁﬁ by

S0 M IR WPl % ko

phedppsphiatid @yd. ph@ﬁphﬁmylgly@rﬂa CH2- NH2
(phosphati dyl et hanol am ne), -H (phosphati de acid), or
- CH2- CH( NH2) - COOH (phosphati dyl serine). The

ol e, of | 4or U
Lgﬂoosgﬁxﬁo lfér%}aﬁgﬁ‘i%ﬁg? plr)tg 2 ﬁﬁ#}'é@ aOrdbgiv 8. affat upe (e.g. room
temperature) if the phase transition temperature of the acyl chains (chain melting;

gel-to-liquid crystals) is below the freezing point of water.

Whichever polar lipid substance (or combination thereof) is used, suitable total
amounts/concentrations of lipid(s) that may be employed in preparation of a
composition of the invention are in the range of about 10 mg/mL to about 120
mg/mL. Compositions of the invention that may be mentioned include those in
which, when the polar lipid comprises phospholipid (whether in combination with
another lipid or otherwise), the amount of phospholipid(s) in the composition 1s
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 to about 100 (e.g. about 70, such
about 50, e.g. about 40) mg/mL.

Compositions of the invention may also comprise an antioxidant, such as o-
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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menbrane |ipids derived fromvarious sources of both
vegetabl e (e.g. rapeseed, sunflower, etc., or,

w@e@baoabl y, soybean) and animal origin (e.g. BPOUGBR00E/001758

bovine m |k, etc.). Phospholipids fromsoybean, a

maj or source of vegetabl e phospholipids, are. Ly
eBtylesopieaiTatigAetin &ciHyA rdé%ﬁf%eﬁg?m@?g‘?rg%ﬁc?th‘i Aef P 1
i &l g;bgsgbh?_fto ﬁFéJgﬁeiQ%eg?saﬁa fotddY tHe@nelR@HHoAMEMBe invention
process. The Tecithins are further processed and ,
2Rt nfasttulisj oy wisheratghizsy eald resifeesdpetrmaey bhpreseifdhersd
fractionati on and/ or chromat ography. O her
fimbe¥AYI i ds may be obtai ned, for exanple, by

pressing various suitable seeds and grains, followed

by solvent extraction and then further processing as
Thes coryresiticmb of éhe Phiosphn| ¢api eemprisen 98¢ oAl MEFS Fresctyasyes-

tioned includ )
T TS ey SekasB PRt 4028 (dibasdidhs are
b%ﬁ%ﬂkdnﬁaﬁh derRARte3Nehkdio Qict, Giflate@eliydoyyenisale] dutdperaben,
a

bl ends of several different phospholipids that e
chimindsich, StykroabeThasgGaHSRT STOP R BHARPTELYOher

f thetic.or sem -synthetic origin (i.e. prepared
lﬁﬁméﬁgﬁ%ﬁgﬁmgynthesis). For example, a multi-step
chem cal synthetic approach nay be used in order to

obtain the key phosphol iﬁ-,: d internedi at fs,. 1, 2- . 1
Idjoadsey kagtejaie sl comppgigipy of the inventiel g IGANPREIRE T (EaY 2150
the latter providi rok iRagkBopgibpflici Plymers
CRRFSE éSrCPSéS'i @Xﬂg?éu%gé%ﬁoslgl&%ﬁgsﬁ 157D ’algg%ry atledp% ym
1RRoseRehi RhEEy dBRY of hessshgkedbpaiymeglpsmetidotee and/or cellulose
correspondi ng pol ar he%d g{?ua_is o .
derivatives such as hydroxypropylmetiiyl cellulose. Viscosity increasing agents
may also function as protective colloids to physically stabilise the composition of

the invention prior to administration.

Compositions of the invention may also comprise flavourings (e.g. 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 fhe 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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attached via chem cal synthesis to the
1, 2-di acyl gl ycerol internediate. Generally, however,

wae b@so077gi n of glycerol and the fatty acids usedr/GB2a0s©01758
vari ous steps may be of both natural and synthetic

origin. Synthetic and/or sem -synthetijc sphol i pi d
Thezet israbop yevideha Proses fPHRICR/EEIFIT2RASYHOBA gg&‘?ﬁf‘?’%@i%n' We

choline. . P LAY | i i

e SR 60 R e AP R RS R U 65 Qb AS B the

pg_ﬂdrdijﬁd@ iﬁ:ﬁzﬁﬁmbhsjyiegiug&c eithbut( bk RGHjtion of any other excipients
i nyri stol phosphati dyl gl yc I G .

suFlo e bk Ei‘flii}éi’y PR AR dbé%wp o pprmaly required.

di ol eoyl phosphati dyl gl ycerol (DOPG). The polar Iipid

may alternatively conprise or, nore preferabl

Aapslisg ok fmr’]cbd:ryaspbﬁpcbfdthelinvqnﬁenﬁﬁmee}@t PTQVidFﬁ)e/a prasgenfor
i nvention, the te "gl ycol i pi.d"_desi a conpound
L N R IR B s R e e
@y pf%vgiiﬂ% %3;50%%1& nag tikreohyeRephabi Baniiet wwellale in
as“an acylglycerol, a sphingoid or a ceram de
;ﬁ?bmmy?ammln?p|QL. A glycolipid may be a
ycoglycerolipid..ln the context of the present
(ghv@ﬁ%? _,‘?WQQFSPHWDBP38%5F§%%rOIipid" desi gnates a
(%j Y&Rhd e Dok0 ThAl oY BRB &0 ee dEusHonaRuOYitl stitidgethereby
ccording’to a preferred aspect of the invention, the
fghyingglopteriot lipesdmedngnard®s; or consists of,

al act ogl yceropolipid f | . iy
7 phrerots agnaae Diry or Br BiE-FiRR gL Eagired gabus within the
rhhgdMYeESh BbdRit pBInl(FR 4a0)eo aBot @Ees (e fid)epsirabigdrom about
pH 5 (e.g. 5.0) to about pH 7 (e.g. 7.0), by adding an acid or a base (e.g.

hydrochloric acid and/or sodum hydroxide at an appropriate concentration (e.g.

IM));

(e) optionally adding buffer solution or, more preferably, water or saline to the
preparation to obtain a desired 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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The glycolipid may alternatively be a
gl ycosphingolipid. In the context of the present

wo pwenoizon, the term "gl ycosphingolipi d' desi gret/e82@5/001758

l'ipid containing at | east one nonosaccharide residue
and either a sphingoid or a ceranmide. The tern1n3y
Thhurmatinor bS éhe dipbsahesg bl dop hirvegen prads bestacHitaed nghdhe
and ol i gogl ycos hi_ngoi : i go dy tiquid
SHOTEPHEPRPUBRy ot OGO Cag 1 Dol JD5mAip 8egRhtlr li
caéﬁmrielcmlhé YaGas rﬁ@f@u@g indli ez o@h@efﬂloSf) hbmg 5P :b_dswilﬁbh or
as si al'ogl ycosphi ngol i pj ds, uronogl| ycosphi ngol i. pi.ds,. .
hégltbf g @os ph theatisiafdhe BHESBHAG LEELPRE AROR Brger tipid
and_phosphanogl ycasphi naglini Y STOBRAb RGO ki B
RO P e RS Raes R SRR ARSI
26 BENOFHEC @K &3k deatersiBhadiigd iy ethisn]amejigio phérien g dimrdritaneous
sphi ngosi ne, or a mxture tg reof . Pr eferabllill ﬁ%gdb the
forimpgior prios gelieyidgthe JOEAtioRQ ﬁ‘?%qop}?s RS GLTBIRES O

t her ef L loBeG &foB Rtep (3) OFBE @ba Hrocess
Héescﬁ%rgﬁﬁ gﬁggxﬁg %@%ﬁiﬂg@%@agﬁ?c nmet hoe s@ Sphi ngorrygrl in )
offE¢ 1haclex ligaidt@dstiliinepdsk kn expessieatebl y bovi ne mil k,
brain, egg yolk or erythrocytes from ani mal bl ood,
preferably sheep. For the avoi dance of doubt,

If’o\frﬁr:gtggﬁfsétgmgd]gpeaﬁgﬂ R et chuds Phich@Rk | BksiBnRbE mixing, for
co I'se y ‘the invention. The glycolipid my .
kit atncek yf e Urg roopRodpikat Rdiihmiss Geanatyn Thing

context of the present invent,ian, .t t o
vogyice SR Y Fon gt PPRT T4 gttt o Bilesnisption sfp of

the above process.

A homogeneous size distribution of the liposomes of the invention may be
desirable and may be obtained by extrusion through a membrane filter, such as
one made of polycarbonate, with a pore size of about 100 nm. Membrane filters

may be procured from Avestin 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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cont ai ni ng saccharides glycosidically linked to the
i nositol noiety of phosphatidylinositols. Preferred

w@keosndi7pi ds i ncl ude di gal act osyl di acyl gl ycer oPCT/GB2005/001758

(DGEDG) . Preferred polar lipids (such as phOSphO|IpIdS)
are those that swell to a neasurabl.e

AR R e R e
thfa%r { %rﬂnk e %f&t@é’éna&bo(@wfo M@b@rﬁn)l :hspﬂnéaﬁfﬁﬂsbyjcfbr

Spo In water, the skilled person wl]
ﬁ@mﬂecﬂﬁee difiadctibh bs dwaenie heghis SCaYEBEDIeS t 85 oBtsatined
Ilposones by adding a nore polar, swellable (e.g.
ﬁﬁ@@ﬁﬁb ) lipid, such as an anionic (e.g. phospho-)
lipid (e.g. phosphatidylglycerol). Liposone formation
may be perfornmed at above about OC (e.

Fugthgeat, tinedbove-mdniopehsecess é’ﬁrsﬂlﬁupéwaf%%é}facpmpé’s@fm of

e Bl hal B CENaN, PBLLE NG B8k WS with organic

e€zing point o

Mﬂbﬁp QY8 RO drotdrRi 6r wﬂﬁdrame&laﬁ@r Howbvaratf oWo or more
ereof) is used, suitable total

namduartesligion cenusedtit oy of APRTPRIEALS )an@./ﬁlépeﬂ:ém do treat them
ﬁ&g gl%/ e%ﬁollxg@g ﬁaI{oe%ﬁe OMhifdn & 150 g@&?hg ’scﬁ{?erﬁf Fbh&xample, the

range of a /'mLto about
libkR My Mbe dHABRESI i @nsolaﬁlet heivémvenSolomnt mektuney susl as

nti oned | ude th wh
Biomiits 63 cg.zég&mémeg%;a bt HelRgm g G BERctieg fB e

ot he
BIR e ﬂfﬁl f%‘?‘g %[)mg& ?%gew\%:sz[rﬁ}gp %osl{/{illﬁ é%@?isé)‘%d 8§ rotary evaporation
under reduced pressure. An excess volume of aqueous buffer containing the drug
may then be added to the dry thin film of lipids, which may then be allowed to

swell to form liposomes.

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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fromabout 10 (e.g. about 17, such as about 20) ng/nL
to about 120 ng/nL, nore preferably from about 25

w@ e00g/10Aabout 35) ng to about 100 (e.g. about 7PCT/€BRIV5/001758

about 50, e.g. about 40) ngy/nL. Conpositions of the
invention may al so conprise an antioxidant, such as a-
Thecompesitbns afstbeibicotierndy b AdFHRISIEHRIRIIY B PaRi st SPray

but yl at ed dr oxyt ol yen [ LR g h§< A6

o6 FEOPRETHOT RSP oty Bl g tnislc REb BT he
Sahkiat & o SR ESe0ihebe nebdiiation bF sulakiltadmisstiatio, any
met abi sul fite, potassium netabjsulfite, sodium .. |
sttd-6f-the-artt devise | itabled 1oy PIRAEHEN S@?Y%coéi ARGyt BPeseera
Lnvention ating agent may be used to reduce the
dh%’?%ﬁonfg}?y%gﬁlg%}sed oxi dation of phosphol i pid and/ or
cetirizine. Exanples of useful chelating agents are

et hyl enedi am net et raacef i

ic,acid. . .

WsTwsy tea WoTdefea At ﬁ"é‘Pfoﬁ’ﬁ% g‘?rie{f‘ 15 coEt of dimensions (e.g.

| QgL enstd i s, a6 Yl ah@TRMAuntd t(cigs Ahadts,
P glgﬁ%lk’egi?%sr’ utgl[eﬁ]p([%rt%L e%t’ Z%g%%fs&’t hat)delr ot eptunt he(e gS‘ ) ’
vEEMO ahd/op Rondentrgoris nofemtlivoduad wapstitwengrat B cIAmRROSItERRYOr 2

unsaturated fatty.acid residues .that - S
comppRith,off4 FFBST G (I5RP° 8@%&%@@%‘”@&“? {58 BBbsomal
s@&ﬁﬂ%' QN GAD SV £EvOREerBlicAD R P HEFAI bat dppestiated that
anpl’es of common preservatives for liquid .

spbtav b by tiecaipraogmpesing ke siechaney Yoy PxEKGYP.URT EFRRIE g7

SRR AL PN YR e i o aben
propyl paraben, phenoxyet hanol or

The compositions of the invention, and the above-mentioned process that may be
employed for their preparation, have the advantages that are mentioned
hereinbefore. In particular, compositions of the invention may reduce the
incidence of inconvenient side-effects (and in particular irritation) that are

normally observed with e.g. nasally-administered cetirizine formulations.

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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as, for instance, hydrophilic polyners like
polyethyleneglyco or crosslink

op S P ATRRAF Y] T VED RV RN 2 PP AT S P e TR

vﬁl%thla%/ oy ﬂwlﬁrtﬁ@bféiﬁ%mclf E@ltlsWresrrwiescosity in c r easi ng
agents nmay al so function as protective colloids to

physi cal l'y stablllse t he conposition of the invention

Lor to a tration.. .o t he i nvention
Tﬁﬁ}fwﬁ}’%@ g éeg by vyl rt?enggg?hﬁ%%ﬁlggs ment hol or
pepﬁern1ntdpo¥der) and/ or sweeteners (e.qg.
neohesperidin). Conpositions of the invention nay al so
&Me tonicity-nodifying agents, such as sodi ﬁm
chl ori de, potassiumchloride, glycerol, glucose,
dextrose, sucrose, mannitol, etc. Optional additives,
T@gﬁhudlpg buffering agents, preservatives,
viscosity-increasing agents, antioxidants,
wmdl fying agent s and chel ati ng agents shoul d

u*n terms of theiT 1dentity aféhb

e @ keeping in mind that thel% ¥

et Jsh e ﬁ@(ﬁ&{é@%a@w | posome stability s ﬁ@@lgj be
<ept at "a m ni nrum For |ven a ent this g
a?g \/€e| |

B sedive phedphisie. dihygrase; PPaeHe€, which 4
RN A MR

1M Hydrochloric acid and/or 1M sodium hydroxide topH 7.0

Water for injection t02.0L

*) White solid, crystallized from THF/acetonitrile/water 2:1:0.28. Obtained from
commercially available cetirizine dihydrochloride via neutralisation of the free

base with nitric acid. **) Lipoid S75, Lipoid GmbH, Germany

General procedure. For weights and volumes reference is made to Table 1 above.

A buffer solution was prepared by dissolving the buffering agents disodium
phosphate dihydrate (NaHPO4 2H,0) and potassium dihydrogen phosphate
(KH,PO,) 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 &

Kiithnke, Germany). Homogenisation was carried out at 22000 rpm for 3 x 2
17
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to about 10 ng/nilL.There is also provided a process
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lgdtirizine; (c) adding the polar lipid or mxture to
t he aqueous solution with stirring, thereby formng a
cetirizine |iposonme preparation; (d) optionally

Iﬁghéb%fdaﬂéh the fpdofo fubBerpfeepay mbaropamoleamz;teskr s vethed,
wthin the range of from about 4.0
taboisls pih8h¢ bomosley, C%‘%’ﬁ@@% |V§Fr‘? : P i de Lﬁilﬁ%)mcaﬂon
0
10 b%ﬁ‘ %‘dﬁ%’@gtf‘i?ograzb’gygrng dr |G At g)aenScEi/ }éggl gagrgnaﬁ%ﬁ%mr
? er&iéb dg abmpatisappivithr that epauoa cmmnmmtloon afferdgd by Yltra-
e) optionally adding buffer solution or, nore

Torek@rhomogeniggiodr or saline to the preparation to
obtain a desired final batch volume; and

The aforementioned particle size reduction methods are compared in Table 2.
15  Particle size distribution was determined by laser diffraction (Mastersizer 2000,
e o e Malvern-Instrument, UK)~-A Fraunhofer -theory 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.

20
Table 2
Particle size reduction
Treatment Mean particle size (nm)
High speed homogenisation 940
High speed homogenisation + ultrasonication 162
25
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(f) honogeni sing the preparation to obtain said
phar maceuti cal conposition. Solutions/liquids may be

w@eoogaar7ni t h ni trogen or argon at a suitabl e sSPEyEBRIVS/001758

t he above process, if and as appropriate. In the
context of the present invention, a lipid may be said
Ek@nple 2swel | abl e i n aqueous nedia if, when placed in
contact with such a nedium it swells to a neasurable
degree. Buffers nay preferably be added to the aqueous
T8pkytion of drug (and/or drag may be added to an
—aqueous buffer solution) prior to the addition of
CoimpiositioThi s not wi t hst andi ng, the person skilled in the
art will be aware of the inherent buffering effect of
zwitterionic cetirizine.The formation of the |iposones

etﬁ}ﬁleld’mg-%l on may be facilitated by the 2338 aneous
swel | 1 ng of the polar lipid in water form'arm
Riosphcdipid (sotiean;dripeidal70i hivophameHn SErRY; i $rum

er content of about 35% by weight or hidhgy
ﬁ&fé%%ﬁ“gé‘r’&#r?ﬁe nature of the polar |ipid. Depgendi ng
gbdq@ﬁh&g@kﬁep;oﬁﬂi pid m xture used and ot hed.67 g

condi tions, spontaneous formation of |iposda may be
pitvodvedcidhen excess water is added to thig Hankellar

m l.f spontaneous formation is not achi @\.@d%] t he
f Sloglﬁlmof | i posonmes may be acconplished |by the
echaniicall/ofNaQer, sin step (i.e. the honogeme sHtS.®n

step (f) of the above process) of the |aneljla
W@ftﬁ'r%ordw@ttw line phase in excess water. 16200 mL

General procedure. For weights and volumes reference is made to Table 3. A

buffer solution was prepared by dissolving anhydrous citric acid and solid sodium
hydroxide in 160 mL water (80% of the total batch volume) in a 200 mL
volumetric flask. The weighed amount of active agent was added and dissolved
by stirring with a magnetic stirrer. 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 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 & Kithnke, Germany), as described in Example
19
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Honogeni sati on/ di spersi on net hods i ncl ude vi gorous
mechani cal m xing, for instance by neans of an Utra
waerosasx(t) (Jankel & Khnke, Germany). Shaki ng, PCT/GB2005/001758
vortexing and rolling my also be perfornmed as part of
t he honogeni sation step of the abaove proc§§s~ Qﬁ o
1hdFegememsiiosicrepleledt wabihe ohEwrmrlad - | §HBLs s Ypirippion
i nvention be ' : VBB 1Yruments,
R PGy GG S Rl Shehe (RS 8 e Bae L e
1) Aeh eIt ead Wi obmaepperatust, asingfa ABB04190ng gell and
Menbrane filters may be procured from Avestin Inc.,
aQiorAN T DA apdyie ®@d&ver age | i posone size and narrowed
| i posonme size distribution may preferably al so be
obt ai ned when the |iposonmal dispersion is subjected to
TAbghpr essur e honogeni sation with a suitable
honpgeni ser (Rannie APV, type 7.30 VH, Rannie AS,

179 regeCliolor  exanpl e, bet ween 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

hetewgemt about 4 and about 8 (e.|dCetifizinguchZafvVelpge mean

cycles. Surprisingly, we have fijgun at presence
of cetirizine results in a redugFﬁgﬂigf I&] SOnNe Si ze.

Bmalter 34 -are generallygdvant agépgrs because
t §§H§F%f%§@§%§§§% e physically|l and, due|to their
hizghesresurdmen ganieationslt GA@barat i Kl1.Jare moré easi |y
resorbed by the nucosa.gﬁogrefepntpat thesgi aneter of
| Hpghspasure lomog Ry saian 4 # the invention is |ess

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) |35.0mg
Disodium phosphate dihydrate; Na,HPO4 H,O 10.7 mg
Potassium dihydrogen phosphate; KHoPO4 5.5 mg
1 M HCI and/or 1 M NaOH to pH 7.0
Water for injection to 1mL
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t han about 200 nm (e.g. between about 40 to about 100
nm, as nmeasured by, for exanple, laser diffraction or
walywaiil i ght scattering, e.g. as described PCT/GB2005/001758
herei nafter. Furthernore, the above-nenti oned process
for the preparation of conpositions of the invention
does not normally require conventional treatnent with

2 ni.c solvents such as chl orof orm or
onet hane. However, if two or nore nenbrane

lipids are used it may be appropriate and/ or necessary
o treat themw-th-organie—sotvent—prior—to t'ﬂ o m
Hodirizinsriigtratthe aqueous sol vent. For exanpl e, ?‘ﬁe &
LDl ds L SSghedst NiRidehdH, Rusatyent 300 mg
sﬁgpoﬁgﬁ‘}hpﬁ?/@))ﬁoreg#ﬁ%géﬁ%gs’ c1 I %)r of orm or 4
ChisedigfnashokstatddihpdrateTNe; FROAHI®dN nay then bg10.7mg

fdeposited_on the surfac a round- bot t omed .f k as
Rraassismy iy drogern Rsh eﬁ;Hﬁ{Q“ary evapor ati on Snsldtgg
'Fﬁgﬁéﬁmﬁ/&%ﬁmgwﬁn excess vol une of aqueouq tdplif7er
con e dr

arning t ug may then be added to the|dry thin
Wlater &dr ihjepiicis, whi ch may then be al | owed to mL t o
orm-l i posomes—Fhe—conpostttons—of —the—Tnvention are

useful in the treatment of any indication for which
s i,eﬁll [lgine is known to be indicated, including

S. The term"rhinitis" will be understood to
include any irritation and/or inflammtion of the
possrpseg et st ergre-or_nov-etferorer T YT
Phospholipid (soybean; Lipoid S75; Lipoid GmbH, Germany) 70.0 mg

Disodium phosphate dihydrate; Na,HPO4 H,O 10.7

Potassium dihydrogen phosphate; KH,PO4 5.5mg

1 M HCI and/or 1 M NaOH topH 7.0

Water for injection to 1 mL
Example 7

Cetirizine dinitrate 11.1 mg

Phospholipid (dioleoylphoshatidylcholine™) 35.0

Disodium phosphate, dihydrate; Na;HPO4 2H0 10.7

Potassium dihydrogen phosphate; KH,PO4 5.5

1 M HCI 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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out door agents such as pollen; hay fever) and/or

perennial rhinitis (e.g. caused by house dust mtes,
w0 p@so077mol d etc), as well as the synptons theP€DGB2005/001758

According to a further aspect of the invention, there

is provided a nethod for the treatnent of rhinitis

conprising the (e.g. nasal) adm nistration of a

Mol ogi cal ly-effective amount of a conposition of

ention to a person suffering fromor

susceptible to that disorder. For the avoi dance of
doubt by ~treatrest-——we—-netute—thetherapeut

Cedazinedinitraé® wel | as the synptomatic treat ntl‘;.l THe

ophyl axi ’ Sh§ixy of a condi ti on.3Fem
EgﬁﬁgéﬂFé ﬁgkggp%ﬂghgﬁsg%?ion %ay be adm ni stler ed %y
ﬂ@%dﬁﬁlgmﬁpﬁa%fﬁmWhmﬁﬁmaﬁﬁKhdMﬁﬁb and/ or eye |dPep3g |t
i s al so possible to adnnister conpositions of
Pm&amméﬁlyégoggnph?@hﬁ?%%&t he | ungs by nebulﬁl'ﬁt’zg1 i on.
EQn k0PN BB LAt RRkideany st at e-of -t he- ar ftto @elvi.Ge
%aﬂgggﬁg ?or pragucﬁﬁg sprays of aqueous |i posonal
dWﬁgﬁbﬁE@ﬁﬂgmay be used. Wherever the word "af8dt®lis
enployed hereir+p—the—~epntext—of—dimensions—(e. g. pH
{ROPEsAvartiRelar Ligids tgs S, pressures, etc.) and
anounts (e.g. ampunts, weights and/or concentrations
of individual constituents in a conposition or a
Egfmpagent of a conposition, proportions of drug
I nside/ outside the |iposomal structures, absolute

doses pf aqt ive ingredient, etc.), it will be
LAt Afitatt NAt 11.1 mg
Galactolipid (digalactosyldiacylglycerol*) 35.0mg
Disodium phosphate, dihydrate; Na,HPO4 2HO 10.7 mg
| Potassium dihydrogen phosphate; KFH>PO4 |2 me
1 M HCI and/or 1 M sodium hydroxide topH 7.0
Water for injection to 1 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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such vari abl es are approxi mate and as such may vary by
10% for exanple 5% and preferably 2% (e.g. 1%

w0 e@silot1el nunbers specified herein. The conposPeT/6B2006/001758

the invention, and the above-nenti oned process that
may be enpl oy for thei.r preparation, : £ th 1
%m&%@l?-hige TR F GG Creoysé‘;’l’ﬁgé A6 the nasa
Cgﬁéﬁ b R nasGOAReSsdat hrepsra@dnst dieé Adivendal any mﬁgnsrddmueosal
I nci dence of inconvenient side-effects (and in
ipaationculodrer Eranige.at i on) that are nornmally observed with
e.g. nasally-adm nistered cetirizine fornul ati ons.
Conpositions of the invention are easy to nmanufacture

mhdLgabl e the production of |iposonal -based
ormulations t.hataret in a ready-to-use form avoiding

olrest IBEIREOMPEDBN prior to adm ni stration.
Pt e O S S R N
e e oo g (Wil e
reibisf pari Keit gy PEIIE FERIEGE. {-%o‘i‘?pésﬁ KEond TG Cifiififhidns
i{lpge‘réggéé‘%cf&e&%}’ﬁ gh .Sloﬁlaam LREnBoY ARiBaOLiEE of BRMmpRYL . B

I'¢éacidus than, be-less toxic than, be |onger
ACif g tdragusitha wix plapat ierthe f¢fanye pf eeRlicrabbiswdme gTag eve
effects than, be easi |y absorbed .t han 0

SHEL98 o8 G CoBIA] mABRT G S SHTOPE &P hanre R ornd ot 1
ﬂ?\ﬁ?ﬁ 9&({' 85 puses WeaRha: Mer ailfalcactiny®i €adtmeiit was graded
chemni €

al properties over, pharnmaceutical conpositjons
debgdihgi to aheubjective mmperical 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 0 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 — IV; see Table 5 for details) in each s¢ssion. 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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20

whet her for use in the treatnent of rhinitis or
otherwi se. The invention is illustrated by way of the
WO olosoud7ny exanpl es. Exanple 1 Table 1 Batch fRemaBa005)p01758
White solid, crystallized from THF/ acetonitril e/ water
2:1:0.28. Obtained fromcomercially avail abl e
TStk i zi ne di hydrochloride via neutralisation of the
fre base vvlth n|tr|CC|d 5 Li poi d
( U a8’y : i r—wetght s and
voI urres reference |s rrade to Tabl e 1 above. A buffer
sol ution was prepared by dissolvi n the buffering
AURRALRLch $ 0dinposifitospizat Bhasphliria a(ureiHPm 2H20) and
pot assi um{di hydr ogen pho Sﬁ te (KH2PO4) in 1600 nL
hat er (80% of the toP%Imlg ef%"v | bme) in a 2000 ni
et T 'hes wel ghed anbug
s added Pk&?fﬁlg 1buf?er sol ution (?hgsl gﬁd\%?e%gem

stirring Wlthamanetic stirrer f '
preing Mnmgc ol  owed by addition

A 1 ——1
_ = M-sectum ||y OXT UE. 1T :
dﬂroepho! [ rﬁéa% sep3$ ately wei ghge Jfélgzlnos%g%dde Orfl%gefnl}rseed "
cetirizine solution., Stirring was|geatdndsed until a
el | di spersed suspension had beenh forned, the pH-of

i Ch vas |@slimaplead {G0pH 7.0 0. 1| Wighh speed vhewmopergied +
1.0 M HO ., The volune of the prepa "f'lraso(%u Mas t hen

v Reference nil; phosphate | Plain buffered aqueous solution

buffer

*Refer to Table 2

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 2 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 IIT) 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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10

brought to the final batch volune of 2000 ni. The
preparation was transferred to a 5 L gl ass vessel

w@e@sitedmdt with an U tra Turrax(r) T25 honbgeni BEr/GB2005/001758

(Jankel & Khnke, Gernany). Honobgenisation was carried
out at 22000 rpmfor 3 x 2m nutes interrupted by 10
T#hledt e settling periods. 10 nL aliquots of the thus

Ngg’b %lnwa‘%gmc\esgg maftﬁ Ql\’}ﬁ{e&gr enoved fromthe stirred

gspersron erdhsterred to gl ass vials onto which
spray heads (VP7 or VP7D;, Valois S. A, France) wer e
either crinped on or attached by °crew HHttingafter

fllminult@gqosfm-’mlgtsifﬂﬁ@d corrp05| tion as well as the

o H9 al 1 td
| IOé[ﬁilﬁl 10 1 {fgg%eﬁﬁ%nat RuAb g Yt!:}ﬁggt B EnREOt §atee |fIomL

ion was fioun ol further |reduqge

mean particle size.| In this | sethod, |Rdre vialls wi t/FCGORE
hOITDgeni sed (‘nrr'nnci tions werde placed—+r—-an

< PI auav o

dl t rasoni ¢@ti on bat/# and sonicated f6o$ 2 X ld m nl,]llless,

wheredponrihe—sanpl &S tad—an al nost| L1 ear appear ace
IF] conparison with |{tthe opaquye conposition afff orded hy

ktra- Tufpax(r) hgmogensatiion. The| 25 or ement ongd.5
DartiC|e si ze reduction nethods—are conpare Ha—Fakt

V Particllé size diléributi oA was dBterm ned by |a9er

Hfraet+on—{(Masterstzer—2000,—Maivern -Tnstrunent,

UK).- -A Fraunhofer -theory based nmethod- -was -used
&%ﬁE%F?@%%sﬁn*%SEﬁ‘J“;?Liqs' HVETEA YIS ot W

Qaﬁﬁldlmﬂiehl’ Gdng@tions/gthifierhess lehingt | oBvBENEh e}%’é?et V]Lc(ﬁqéAL

size of sneezing | Pain SCORE

I 0 1 1 6 4 12

1I 0 0 0 2 2 4

10 0 0 1 1 45 165

v 0 1 1 8 3 13

30 minutes post-administration

Formulation | Congestion | Rhinorrhea | Itching/ Burning/ |Taste | TOTAL
sneezing |Pain SCORE
I 0 0 1 1 3 5
I 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

25



the sanple additionally subjected to sonication. Table
2 Particle size reductionExanple 2 Table 3 Conposition
w@emenad71pr ocedure. For wei ghts and vol unes r ePEr/6Be@®5/001758
is made to Table 3. A buffer solution was prepared by
di ssol ving anhydrous citric acid and solid sodi um
physHeditdaniostigAe the imdatere (raposiet of Hermpubptims iy itferont
vol urre)l, lc{'] 2 2001rrL voltu toriclz flask. The wei ghed
mepSE Ligtds of PR A RHAS Bdkd and di ssol ved by
stirring wwth a magnetic stirrer. The phospholipid was
separately wei ghed and added to the cetirizine
TeldkGtion. Stirring was continued until a well
pH of which

skt 0 g uas contir !
s ChuSBa Rl drRgnRksl (od Pashd ARk oL or 5

M HC . The vol une of . the preparation was then brought

to the final bhatch volu 2 i
[Brsmitaging f| ompdsition aMamgiansyg¥Sur e honogeni ser (Ranni ¢
P\ / tvyna 7 2N \ Al m. . A
PV —type 730 vH—Ranmr . Denmar K) and honaggphsed
500 800 EBEPPIFY Ei‘ﬁlcpﬁl: %ZSD Aliquots of the tlhus
pbt ai ned gonposition were renmoved fromthe col|l ecting
vessel and transferned to glass—vials- :
1II Example 7 Dioleoylﬁhoshatidylchoﬁne (DOPC) | Synthetic
I Example 8 Dioleoylphoshatidylglycerol (DOPG) | Synthetic
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,
10 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).

15 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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Exanple 3 In Table 4, a high pressure honobgenati on

particle size reduction nethod, as described in
wEx@spbdB12, is conpared with high speed honbgePtHaBR@H/001758

(Utra Turrax(r) T25 honpgeni ser; Jankel & Khnke,

Germany), as described in Exanplel. The conposition
TebiplBoyed was that of Exanple 1. Particle size

di stribution. d by dynam c |ight
S BTl lvern Instruments, UK) at

an angle of 90 and at roon1tenperature using a

ET5104 si zing cell and auto-CONFH-N-atral-ysi—s—node:

ﬂaltnﬁrelteﬂfp@aﬂ@m@ﬂ%fa@%e reducti on Tr eat ment Cetirizine Z

rerage gt g e ﬁnk§@&I0m3TAL
OHIM%Q Qé ﬁ G}Hég orrglgeﬁ?}glg |on at 0 bar [11.1

77 H gh pr essure thgeni sat | sreezing §P@itbar 11. 1 5FCORE

igh presgure honpgeni-sati-enat—560har—6—130,Hghy;
dressure k@nogenisa]ion at 806 bar 0°121 The t hods
Egcu f-or gcpallng Lﬁese exenmplary bgtch conppsi tions

re adaptied for prigparing the foll agw ng addi t i anal
epanpl es. 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

I 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

I 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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Exanpl e 4Exanpl e 5 Exanple 6 Exanple 7 1DOPC, Larodan
Fine Chem cal s, Sweden8 Exanple 8 *DOPG Avanti Pol ar

wae@sder71AL, USA Exanpl e 9 *DGDG Lar odan Fi nePCT/GB2005/001758

Chemi cal s, Sweden Exanple 10 Nasal Irritation Test in
a Dog Mbdel Cetirizine dinitrate (5.6, 11.1 and 22.2
nmg/ mL, respectively, in the conpositions of Exanples
1, 4 and 5; shaken rather than high speed or high

Ex e honogeni sed) was adm ni stered twice daily for

14 days to four nale beagle dogs per group (5-6 nDnths

old, weighing 10.1 -14 2 kg). Cliniecal-signas—and—body

edtghire disitreterroni t or ed t hr oughout t he study UAi me

necr opsy. was .per far -1 ~ Liy
iorenbi GRehrdont e o R SRR ey ] L'
:@1 wi th haemat oxylin and eosin). Four BEX?imgns
romt e nasal cavity were evaluated mcr os;ggi cally,

cendéurh hydrogdanous, ciliated respiratory, an &actory
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1mL
5  Example 15
Cetirizine dinitrate 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

10
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epithelium No treatnent-related clinical signs were

observed during the adm nistration period. The nean
whoeody/10ight gai n over the adm nistration periPCas2005/001758

unr emar kabl e. The macroscopi ¢ and m croscopic

exam nation of the nasal cavity and the nasal nucosa

preparations did not reveal any signs of nucosa

irritation or other change. Exanple 11 Ccul ar

Irritation Test in a Rabbit Mddel The potentia
E&éﬁﬁgqying properties of the conpositions of the

nventi on was al so assessed in an eye irritation test
in three white (al bino), femal e New Zeal and rabbits
per—treatent—werghimgbetween 2.8 to0 3.4 K1 1l
SRS AT s i nvestigated were 5.6, 11.1 gﬂd 272.2
o ohi?idt (86 beaiIIapéitS000;dfipdd ahmbld, Gerning) FAS.OMet he
conposi tion was placed in the left eye of e 2 r abbi t
Benzalkghiumepioriier ved as untreated control . %ﬁ "Hes
9§Ee eﬁfnined prior to treatnment and at 1, Ph2 4% an

%t er treatnment. The ocular reaction tp treatmen
V3 aE 8g@dxidscording to a subjective nurer i c&ft R&Eori ng
system ~ Signs of conjunctival irritation (r%gn%§§g
Ve obasrddViNe@Mo rabbits in the group rgCéiving
t conposi.tion containing 22.2 ng/nL cetir|@iingL
d@ﬁﬁ?"éﬁ‘@&f%’* the first rabbit. a score 2 (Hiffuse,
5 crinmson colour, individual vessels not easily

di scenable) on a scale graded 0 to 3 was noted one
Emampledfdt er treatnent. In the second rabbit, a score 1

—

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

Example 19
10

Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) |35.0 mg
Butylated hydroxytoluene (BHT) 0.1 mg
Citric acid 19.2mg
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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(sonme hyperaem c bl ood vessels) on a four grade scale
was noted at 24 h. In both cases the redness was not
w@e@saot7iat subsequent observations, and was tPCBEGB2005/001758
consi dered reversible. No other signs of eye
irritation were observed in any of the animals.
Ekxappel26 12 Nasal irritation test A single dose (110 nL
in each nostril) of cetirizine dinitrate (11.1 ng/nL)
f our

10

was adm nistered to five healthy volunteers at

ihitagne of four formulations (I - 1V,
’@%ﬁiz 5 for detail s)

i n each sess For mul at|i

Bhosphuihpld Gsomn,flapwdlsdppdﬂﬁ’o@f(} I%}é SRRy ng g

er.enc 40 r

RPN O ARG T 2ot “ads ey ?““n?&ﬂ?%ffﬂ

@Nﬁ@&dgate t he reduction of |rr|tat|on by Iip

fornul ation as conpared to plain buffer soluti
$reliumtlydronide of particle size and the ratio

PLET RS o) MNFEEL For mt a1 ons Used i n Test)

4éé mg
4p3adn
myl7ahp 0

d8armse
%QI mAI S
t®pH 5.5

—

L =4

174

Nasd fdrifjebtedn on *Refer to Table 2 Nasal synpt|d
here _assessed-at 110 30-—m-nRut

grg%r(,

The nasal
g ol | Pv&ng vari abl es: nasal

O TIT Ilul Co pUDl
adm ni strati on.
congesti on,

synptom score included the

Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 11.7 mg
Phospholipid (DMPC; Lipoid GmbH, Germany) 23.3mg
Citric acid 19.2mg
Sodium hydroxide 8.4 mg

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

Example 22

Cetirizine dinitrate 11.1mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 17.5mg
Phospholipid (DMPC; Lipoid GmbH, Germany) 17.5mg
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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rhi norrhea, itching/sneezing, burning/pain, and taste.
These synptons were qualified by the subjects
wa@emenadi’ng to a no - mld - noderate - severe BYIGBRIUS/001758
scale (0 - 3). The results are reported as total
score, adding all five subjects scores (maximum score
EQEmAR)23 The phospholipid fornul ati ons were better
tolerated than the plain buffer solution. Snaller
| i posomes seemto be of sonme advantage. The mld
2 mfor-I . Leported by all subjects at 1 m nutjelhadg
pr%% |é§%¥@£§isappeared at 10 mn for the two
f Rttospltcitipi dsytekh; LnoidiS109; kineid Grablly Seuead) par(£P S B8

5 | by. ' ion. . the initial mql
HiGeBion LAdBGy LErq GPFoPRTa M on | persi stdd a0
it &34 I ncreasing the ratio of phospholipid |tI6.2 mg

cetirizine did not further inprove the perforn%nfe of
$relidmohydtoatdeon. Tabl e 6 Nasal irritation test | ™&

he vol rs.sExanpl e 13 Nasal irritationggts s
3 ﬁjgflg%%‘g‘érul(nma% in each nostril) of cetirizi Ee
vt Fatigjetok 1 no/ L) was adnministered to f ourto 1 mL

wealthy vol unteers at_ four sessi-ons—in—one—offour
formulations (I - 1V, see Table 7 for details) in each
s'essl OE. The test wasperforned to investigate the

P45 ve properties of fornulations with different

5 menbrane |ipids of natural and synthetic origin.

Cetirizine dinitrate 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0 mg
Hydroxypropylmethylcellulose (Metolose 60SH-50) 1.0mg
Citric acid 19.2mg
Sodium hydroxide 8.4 mg

1 M HCl and/or 1 M NaOH topH 5.5
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) 1.0mg
Citric acid 19.2mg
Sodium hydroxide 8.4 mg

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

10
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Table 7 Cetirizine dinitrate fornul ati ons used
testing nasal irritation Nasal

in

synpt om score were
waswedewdt at 1 10, 30 mi nutes post adm ni st rat PONGBIIW6/001758

nasal synptom score included the follow ng vari abl es:
nasal congestion, rhinorrhea, itching/sneezing,
Hxampiaitff pai n, and taste. These synptons were qualified
by the subjects according to a no - mld - noderate -
severe synptomscale (0 - 3). The results are reporte
IS L OhiRd disftke, adding all four subjects scoresll.lmg
maxi mum score of 12). The formul ations contai r]3| ng
'IR@phwi@l@G@@%er blp@@r@l%m%%@@b& SETHAY 5.Umg
act j.cal o.reports of any kind at 1 m nute,gAel0
1{3 g@"ﬁ%@ﬂés still a tendency of better 8
1B{1@/!{g@éa hydryxyafluddegseimwo formul ations as conpglktig o
fhe nenbrane 1ipids of natural origin. Table 8 %Sﬁl
| Ertiicacidon test in healthy volunteers The fol | pwi g8
¢ al so made in accordance wth propcegyes
dﬁ%ﬁr&&y o(%t hose descri bed herei nbefore. 758 Exa ge
Lﬂmm@/oﬂm@qa@m e 1601758 to p 55
Water for injection to 1 mL
Example 27
Cetirizine dinitrate 11.1mg
Phospholipid (soybean; Lipoid $100; 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 8.4mg
1 M HCl and/or 1 M NaOH topH 5.5
Water for injection to ImL
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Exanpl e 17 Exanpl e 18 Exanple 19Exanple 20 Cetirizine
dinitrate 1 1.1 ng Phospholipid (soybean; Lipoid Sl OO
waeppsiier7@rbH, Germany) 23 3 ng Phosphol i pid (sPybean0s/001758

Li poid S75-3 N, Lipoid GrbH, Germany) 11 7 ng Gtric
acid 19 2 ng Sodi um hydroxide g I MHO and/or | M

d28 pH 5.5 Water for injection to | nm Exanple 2 1
Cetirizine dinitrate 11.1 ng Phospholipid (soybean;
Lipoid SIOO Lipoid GrbH, Germany) 11.7 ng

JE?[?rl?%%a%ll lcétlégL)gP(, Lipord GroH, Germany) 23. 3 Mgl mg
nmg Sodi um hydr oxi de 8.4 I M_HC
ittsphol ol Niins Dopid 5105: Wsbst OrbFL. G seblion 1. e
Phospholipid (DMPC; Lipoid GmbH, Germany) 17.5mg
Benzalkonium chloride 0.1 mg
Butylated hydroxytoluene (BHT) 0.1mg
Citric acid 19.2 mg
Sodijum hydroxide 8.4 mg
1 M HCI 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) 233 mg
Phospholipid (DMPC; Lipoid GmbH, Germany) 11.7mg
Benzalkonium chloride 0.1 mg
Butylated hydroxytoluene (BHT) 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 I mL

33



Exanple 22 Cetirizine dinitrate 11.1 Phosphol i pi
(soybean; or P P

weh@spbmohi pid (DMPC, Lipoid GrbH, GCernany) 17.BCTHGB2005/001758

Li poid SI OO Lipoid GrbH, Germany) 17.5 ny

Ctric acid 19.2 ng Sodi um hydroxide 8.4 ng 1M HC
and/ or 1M
Bxkinpaddl e 23 Cetirizine dinitrate 11.1 ng Phosphol i pid
(soybean;
Phosphol i pid (DVMPC, Lipoid GibH, Germany) 11.7 ny

NaOH to pH 5.5 Water for injection to 1

Li poid SI OO Lipoid GrbH, Germany) 23.3 ng

q

in%‘iﬂﬁn%mﬁa@mzt ng Sodi um hydroxide 8.4 ny | I\IIlHGIng
o pH 5.5 Water for_injection tqQ 1nL
FRizosph@ipdd (Bybeap) bipeBl T Eipeidi@mbnCGeraay) 11, %n3gmg
Phospholipid (DMPC; Lipoid GmbH, Germany 11.7mg
Benzalkonium chloride 0.1 mg
Butylated hydroxytoluene (BHT) 0.1 mg
Polyethylene 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 11.1mg
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 HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
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Phosphol i pi d (soybean; Lipoid Sl OO Lipoid GrbH,
Germany) 35.0 ng Pol yet hyl ene gl ycol (Macrogol 6000)
wa@smer7@ tric acid 19.2 ng Sodi um hydr oxi de 8rdI/GB2005M01758

HC and/or I MNaOH to pH 5.5 Water for injection to
1miExanpl e 26 Exanpl e 27Exanpl e 28 Exanpl e 29Exanpl e
Blnfxa@dpl e 31Exanpl e 32 Exanpl e 33 Exanpl e 34Exanpl e
352005/ 001758 Cains 1. A pharmaceutical conposition
for the treatnment of rhinitis by nasal or ocul ar

3 1&1?@5@“ Qi conprising zwitterionic cetiriziine, ma
RO [ p| | posone and a pharmaceuti cal - accept abI e
th@phsh}mé(mybean Pipoid Bt Genned(snbéb fgssBreyon @S- ™8
¢l ai ion as clai nmed i
(:IPB“P QhIBE @@ﬁ@ﬁﬁ@ﬁ%ﬁ@ i ncl udes a 1!7ime
F HIrh%@'ohMe accept abl e buffer capable of |1.0mg
groviding a pH from about pH 4
Butylated hydroxytoluene (BHT) 0.1 mg
Hydroxypropylmethylcellulose (Metolose 60SH-50) 5.0mg
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 33

Cetirizine dihydrochloride 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0mg
Ascorbic acid 1.0 mg
Citric acid 19.2 mg
Sodium hydroxide 8.4mg |
1 M HCI and/or 1 M NaOH topH 5.5
Water for injection to 1 mL
Example 34
Cetirizine dihydrochloride ' 11.1 mg
Phospholipid (soybean; Lipoid S100; Lipoid GmbH, Germany) 35.0mg
o-Tocopherol 1.0mg
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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to about pH 8. 4 . A conposition as clained in Caim
3, wherein the pHrange is about pH5 to about pH 7.
W®G2008/1e0mposition as clained in Oaim3 or C aPer/¢B2005/001758
wherein the buffer is a phosphate, citrate or acetate
buffer. 6. A conposition as clainmed in C aimb5,
}%ﬁﬁ@ﬁkﬁ the buffer is disodi um phosphate, dipotassium
phosphat e, sodi um di hydrogen phosphate, potassium
di hydr ogen phosphate, phosphonic acid plus base,
ot Chct ] sTITic acid plus base, sodi umiacgtage
)pmgg%??%&%Qﬁgﬂ%ﬁ%% base. 7. A conposition as glain%d
Ph@RNolaNE (0 b&nal ipeid3S 108; Bipowh@méih Gereanjlant| Py BE

puffer is in the ran of about 1 ng/nlL to abg
dﬂﬂﬂ@@@ﬁY¢@%@ﬂﬁ@§ﬂpgﬁa_as claimed in any one g?1§%%
Eg&ﬁg&@g claims, wherein cetirizine is providad.2mg

(

[

k

r

!

t ormof a salt. 9. A conposition as clainmd in
Chadimn&ydvdxédeei n the salt is a chloride salt, ad-4mg
H

Q

t

2

drochl orj d r anitrate salt.10. A conpesitd o
lghéﬁgﬁﬁﬁ@%¥ih%$%kﬁf9, wherein the salt is cet???zine
]| ockds A conposition as clainmed in any todenlof
H@h%ﬁgig%Fﬁq clai ns, wherein the ampunt of celtiriziné

or salt enployed in preparation of the conposition is
from
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about 1ng/nL to about 30 ngy/nL cal cul ated on the

zwitterionic form 12. A conposition as clained in
w@@smo7rly wherein the amount is from about 5.BCTHGBRG05/001758

to about 22 ng/nL. 13. A conposition as clained in any

one of the preceding clains, wherein the polar lipid

alaimd a natural origin, is of a

synthetic/sem -synthetic origin, or conprises a

m xture of the two. 14. A conposition as clained in

@ny gﬁ?h%néc&%idar esRebdigorc fai 1., tredeewi of thiitipdiyanasal or

I'i pi onprises or consists of a gho.s hol i F?Ilg Oci 1Bosome

quinket admingtratien sqpmarispigdEVitEEoniA CHRAYS § iPOHT ad ¢ IR RE

in Caim 14 ereimn.t lipid conprises one

a0 Resaial B hReRr AT ERG | P

phosphati dyl gl ycerol, phosphatidylinositol,

phosphati di c acid, phosphatjdyl seri.ne or a m xture

2 her ebhomogencpuCHHFOSICR R Ciz%‘fvl@slﬁi%lan ?'n Caim 14 or

G ai m 15, wherein the phospholipid conprises one that

is represented by the general formula I,wherein Rl and
R i ndepengentiyas @pinedanClamshoufkind., ohidnaher welyges a
branched or straight chain_ al kyl group havi
heanebea e riser Al e DI LR R & PA (e Eb A «
est er ding group. 17. A conposition as clained in
t&agf’%l’?gg wherein the am de or ester bonding group is

- CH2- CH( OH) - CH2OH, - CH2- CH2- N(CH3) 3, - CH2-CH2-NH2, -H
A?.r ) Q_Alzcbgggslz\llglgr)l éscéﬁal_lﬂed in Claim 3, wherein the pH range is about pH 5

to about pH 7.

5. A composition as claimed in Claim 3 or Claim 4, wherein the buffer is a

phosphate, citrate or acetate buffer.

6. A composition as claimed in Claim 5, 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.

7. A composition as claimed in any one of Claims 3 to 6, wherein the

quantity of buffer is in the range of about 1 mg/mL to about 30 mg/mL.

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

cetirizine is provided in the form of a salt.

9. A composition as claimed in Claim 8, wherein the salt is a chloride salt, a

hydrochloride salt or a nitrate salt.
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18. A conposition as clained in any one of Cains 14
to 17, wherein the phospholipid conprises a nenbrane
wo p@sdorier i ved from soybean. 19. A conpositi onP@SGB2005/001758
claimed in Caim18, wherein the phospholipid
conprises Lipoid S75, Lipoid SI QO and/or Lipoid o
1975- 3N codfbosifios aaEpoiainiédom alaict &, melerein theysadhes gpirzine
Claims 14 to 19, wherein the phospholipid conprises
diiftaigr yl phosphat i dyl chol i ne,
di myri st ol phosphati dyl chol i ne,
di pahni t oyl phosphati dyl chol i ne, . ) .
di. | aux ybiphositidads dsitngtyie enppne of the preceding claims, wherein the
s egr:lqnyﬂnrg I@?fc% 'I,ﬂpﬁhé?oﬂsg ?%@?%ﬁgif%cﬁg{ grlreparation of the composition is from
! lhes phat 56 oahy earalateddh. thévwngrosictfoon as
%Pgéﬁg%rﬁg any one g?hCIains 1 to 13, wherein the
pol ar |ipid conprises or consists of a glycolipid or a
m xture of gl.ycoli,pi ds,.. : i 8,0 B8 8SniGk &oRe dhout
Ve PHP@ighéh%%QFW“§H8%§F€§%’ip.gé%o%pgﬁses a
%&ﬁgtﬁ&%ﬁ&hb@l /m&3. A conposition as clained in
%§a|n122, mhere?%;the gl ycogl ycerolipid conprises a
10 gal actoglycerolipid. 24. A conposition as clainmed in

aim 22, wherein_.the l4 'q'n%q{mfﬂ S@Bein th
g'ga%%@@??lg?%é@?laﬂeggpéﬁggb ¥t8 ﬁglgdjéﬁdgrhl for rsryl ae, .m ©
dlarhigideisn ofia amdraRorime Bsofief syntiticledi-aymthet®. odsin, AT
conposition as clained in any one of Clains 2 1 to 24,
oumErsena toigture of the two.

15 14. 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.

15. A composition as claimed in Claim 14, wherein the phospholipid
comprises one that is based on phosphatidylcholine, phosphatidylglycerol,
20  phosphatidylinositol, phosphatidic acid, phosphatidylserine or a mixture thereof.

16. A composition as claimed in Claim 14 or Claim 15, wherein the

phospholipid comprises one that is represented by the general formula I,

0
R, O
'R1\[f0:l_ 0 |
o) O~ P/f
/0.
o R,

25
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gl ycol i pid conprises digal actosyl di acyl gl ycerol. 26. A
conposition as clained in daim21, wherein the

w@bkoosndi7pi d conpri ses a gl ycosphi ngolipid. 27.P@&I/GB2005/001758

conposition as clainmed in Claim26, wherein the
gl ycosphi ngol i pid conpri ses a nonogl ycosyl sphi_ngoi
®hereini RycgldyRe asdepsmdenty otmeseahe sitiigesgioy @eré@ﬁal?ﬁaaij‘,edff

monoQgl ycosyl.cer am de, a_si al. Iangab L Pi
e S ST
IQE%&RQQ{ MERE BRENGHonPing, gréup.

P

osphonogl ycosphi ngol i pid, a ceram de, a
nonohexosyl ceram de, a di hexosyl ceram de, a

hi ngonyel i. a ly [ hRye; I Seof? Hohdia
et o GO g B B e e P e
Zbup VB eXRT,CH i P CYIsOBp hOR T H pNECH onpr + @@ CHy-NHy, -H or
Sphi ngonyel in or a product derived therefrom 29. A
&iﬁm@gﬂﬂn%drﬁ@@ﬂal ained in Gaim2l, wherein the

gl ycolipid conprises a glycophosphatidylinositol. 30.

A conposition as clainmed in any one of the preceding
£8.ai NE, coplppkeion dshéaiardintanyfosodfaClaimnpild teulds veivedn the

that is used is in the ran of out 1 /mL to
sibonhopbboarapires 8 MemRrEBABIL e T siReREy ' oy
one of Clains 1 to 20 or 30, wherein the anount of

phospholipid in the conposition is fromabout 17 ng/m.
{® abautomPosition as claimed in Claim 18, wherein the phospholipid

comprises Lipoid S75, Lipoid S100 and/or Lipoid S75-3N.

20. A composition as claimed in any one of Claims 14 to 19, wherein the
phospholipid comprises dilaurylphosphatidylcholine, dimyristolphosphatidyl-
choline, dipalmitoylphosphatidylcholine, dilaurylphosphatidylglycerol,
dimyristolphosphatidylglycerol, dioleoylphosphatidylcholine or
dioleoylphosphatidylglycerol.

21. A composition as claimed in any one of Claims 1 to 13, wherein the polar

lipid comprises or consists of a glycolipid or a mixture of glycolipids.

22. A composition as claimed in Claim 21, wherein the glycolipid comprises a

glycoglycerolipid.

23. A composition as claimed in Claim 22, wherein the glycoglycerolipid

comprises a galactoglycerolipid.

24. A composition as claimed in Claim 22, wherein the glycoglycerolipid

comprises a digalactosyldiacylglycerol of the general formula I,
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mg/ mL. 32. A conposition as claimed in Caima3l
wherein the anmount is fromabout 20 ng/nL to about 40
orgosd07788. A conposition as clained in any oneCDGBRIWS/001758
preceding claims, which further conprises an
antioxidant. 34. A conposition claimed in daim33
wherein the antioxidant is a- %gb herol, ascorbic ’
acid, butyl ated hydroxyani sQl b at ed

hydroxytol uene, citric aci ric acid, malic acid
nmonot hi o@ ycerol, propioni , propyl gallate ’
sodi um ascof bate, sodi um hi sOHf i}t e, sodium ’

net abi s 'be, pot assi um

: t abi fte, sodiumsulfite,
tartdric ackd and/or yityam (H 35. A conposition as
claimed in gaylone of recedi ng clai ms, whichll
;grglﬁ pri esaziln o ing agent. 36. A conposition
in erein th [ [
ethylened@aninetetraac;?icoﬁbid, © chelating agent Is
et hyl enedi am netriacetic acid and/or
di et hyl enetri am nepentaacetic acid. 37. A conposition

as _cl al ned 4 n_any;oneq of cidig 18r ecedi ng clai ms, which
Wﬁ?fwg$l%%nﬁ%lses A preservative. 38. A conposition as
claimed in Caim37, wherein the preservative is

25. A composition as claimed in any one of Claims 21 to 24, wherein the

glycolipid comprises digalactosyldiacylglycerol.

26. A composition as claimed in Claim 21, wherein the glycolipid comprises a

glycosphingolipid.

27. A composition as claimed in Claim 26, wherein the glycosphingolipid
comprises & monoglycosylsphingoid, — an oligoglycosylsphingoid, an
oligoglycosylceramide, a monoglycosylceramide, a sialoglycosphingolipid, a
uronoglycosphingolipid, a sulfoglycosphingolipid, a phosphoglycosphingolipid, a

phosphonoglycosphingolipid, 2 ceramide, a monohexosylceramide, a

* dihexosylceramide, a sphingomyelin, a lysosphingomyelin, a sphingosine or a

mixture thereof.

28. A composition as claimed in Claim 27, wherein the glycosphingolipid

comprises sphingomyelin or a product derived therefrom.

29. A composition as claimed in Claim 21, wherein the glycolipid comprises a

glycophosphatidylinositol.

30. A composition as claimed in any one of the preceding claims, wherein the
amount of polar lipid substance that is used is in the range of about 10 mg/mL to

about 120 mg/mL.
40



10

15

20

25

30

benzal koni um chl ori de, benzoic acid, butylated

hydr oxyani sol e, butyl paraben, chl orbutanol,
werlwgheaieben, mnet hyl paraben, propyl paraben, PCT/GB2005/001758

phenoxyet hanol and/or phenylethyl alcohol.5 001758 39.

A conposition as clainmed in any one of the preceding

clainms, which further conprises a viscosity-increasing

.3% : pte$ ﬁﬁ%ﬁ@é@;@%ﬁ%i’r{?ﬁqa @gi 8@? %gaﬁ%né ? t926i05n3§9wherein the

agen

?%Pﬁﬁ%ﬁiﬁ&l kY& 9 the%oa%siti@hqﬂ fog] ywmnwpyg/mm fodaimst 70

0 oxypropyl met hyl cellul ose. 41.
Iﬁgmg95|t|on as clainmed in any one of the precedlng
claims, wherein the dianeter of the |iposones is |ess
t han about 200 nm 42. A conposition as clainmed in

3 ai m 44 uhesehdclhitedlinalieine 8 1, whareinvibe amabous it Apaut
and about 100 nm 43. A process for the preparation of
20 mghplosi diooh4Gmgahkai ned in any one of the preceding

cl ai ms, which process conprises: (a) adding a polar
lipid or a mxture of polar lipids that is/are

syl | ablBidditRdugodsinedin ahy can eoile qurscesiiaitlaims, ofbich
cetirizine with stirring; and (b) honogenising the
ﬁlrtéplacroatpnsns amﬂrlUOAldﬁWocess as clainmed in Caim43,
wherein, prior to the honobgeni sation

34, A composition as claimed in Claim 33, wherein the antioxidant is o-
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.

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

further comprises a chelating agent.

36, A composition as claimed in Claim 35, wherein the chelating agent is

ethylenediaminetetraacetic  acid, ethylenediaminetriacetic ~ acid ~ and/or

diethylenetriaminepentaacetic acid.

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

further comprises a preservative.

38. A composition as claimed in Claim 37, wherein the preservative is
benzalkonium chloride, benzoic acid, butylated hydroxyanisole, butylparaben,
chlorbutanol, ethylparaben, methylparaben, propylparaben, phenoxyethanol and/or
phenylethyl alcohol.
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step, the pHis adjusted to the desired val ue by
adding an acid or a base. 45. A process as clained in

w@@smo#8L or Cl ai m 44, wherein, prior to the PCT/GB2005/001758

honogeni sation step, water, saline or buffer solution
is added to the preparation to obtain a desired final
At cha Vhipeeitiod as daipreic s snpone| i the drPerdTicaFims high
géqgendent on Claim44), wherein the addition of water,

. 4
PIROTNISBRA TIBFOSHERRLCAIEAEYf t er the pH adj usti ng

step. 47. A process as clained in any one of Cains 43
to 46, wherein at |east one of the solutions/l.iquids .
i®/ ar & dupgationias flained dyéRaian 3. oW A egoliie AaSCONTSIGEATS

as claimed in any one of (l ai 43 !
eibous SB‘PIM?tPgﬁ?X%%?y‘i?&i rcfozsglﬁlgé ds F %&anglglpﬁ Egﬁﬁégytéﬁ@/or
g;gq‘ii%ﬂ%ﬁ(gg&ﬁ{q&ﬁyﬁ&uamséqueous sol ution of cetirizine or

eof ,” or adding cetirizine or salt thereof to
an aqueous buffer solution, prior to the addition of

|ipid, 49. A.pro . ¢l ai [ [
e e R e

H58dier bt the $ipPcndsiieRbethabdut a0@ami. c sol vent. 50. A
process as clainmed in any one of Clains 43 to 49,

mthein tre honmogeni sation step (b) conprises vigorous
ani cal m xing, b . npge s 194 iaky
rt eki WFPLRE B rccl)%i{nlgﬁ éﬁ Q‘g%gl Ji,A]\p’pr ocgﬁg?ﬁgg %gille;i&rhrlg? e?ﬁeen

2Bt 2P Br0indGbait®043a.t 0 50, whi ch conprises an
addi tional |iposone size-reduction step.

43. 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.

44. A process as claimed in Claim 43, wherein, prior to the homogenisation

step, the pH is adjusted to the desired value by adding an acid or a base.

45. A process as claimed in Claim 43 or Claim 44, wherein, prior to the
homogenisation step, water, saline or buffer solution is added to the preparation to

obtain a desired final batch volume.

46. A process as claimed in Claim 45 (as dependent on Claim 44), wherein the

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

47. A process as claimed in any one of Claims 43 to 46, wherein at least one of

the solutions/liquids is/are purged with nitrogen and/or argon.
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woreesbnertel fil t er.

52. A process as clainmed in Caimb51, wherein the
si ze-reduction step conprises extrusion through a

of Clains 43 to 49, 5 1 or 52, wherein the
honogeni sati on step and/or size-reduction step
ABONPrA paReli ghlgnes surey honofEhinatd 6n 47 swhergin the aqueous

phar maceut i cal . conposi ti on_obt.ai .
Bb i ed Ay nass DR g oS o R 1%y ARERL R8Rtion of
Rakighe ok R hebddat of sldaiecdtitieleal|selt itheresfite cmsagredisabutter

an aqueous solution of cetirizine with stirring; and
(objtiohpprixgen it additiomef pipidhar at i on. 55. A conposition as
claimed in Caimb54, wherein, in the process, prior to
t he honogeni sation step, the pHis adjusted to the
gesi rgdryabin hyinrddh agy ane afCthims 43 thd8evisBeiBsif aanixture
conposition as clainmed in Claimb54 qr rﬁ ai m 55,
otheiailipidsiinuserait By Rredeeated Ftharac f‘ﬂ%e onpgeni sati on
step, water, saline or buffer solution is added to the
preparation to obtain a desired final batch vol une.

57. A cpopesi id ehimed Ghainyedné nfGChims 56 (astodepesieianthe
on C aim55), wherein the addition Ef wat er,. aﬂg@les&red
harhdgsnisatite Stop| F0e CHRRTETES t HEOTBRP JUfCHETHg™S e%’

homogenisation, shaking, vortexing and/or rolling.

51. A process as claimed in any one of Claims 43 to 50, which comprises an

additional liposome size-reduction step.

52. A process as claimed in Claim 51, wherein the size-reduction step

comprises extrusion through a membrane filter.

53. A process as claimed in any one of Claims 43 to 49, 51 or 52, wherein the
homogenisation step and/or size-reduction step comprises high-pressure

homogenisation.

54. A pharmaceutical composition obtainable by a process comprising:
(2) 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.

55. A composition as claimed in Claim 54, wherein, in the process, prior to the

homogenisation step, the pH is adjusted to the desired value by adding an acid or a

base.
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58. A conposition as clainmed in any one of Cainms 54

to 57, wherein, in the process, at |east one of the
w@etatoomns/ | i qui ds is/are purged with nitrogenPErdBer05/001758

argon. 59. A conposition as clainmed in any one of

Caims 54 to 58, wherein, in the process, the aqueous

%mf ;,ItA thfa)rrq:fosimieni asi clamesdi & Corimeds €t REAMbYO aWBeTRg> M the

uffer to an ueous sol utio [ [z -
R R o SR L S L R S

tI%%I Sarbiif ©/obeeh Hidbgred ki edtct woltune. addi tion of
i pid.” 60. A conposition as claimed in any one of
Clainms 54 to 59, wherein, in the process, if a mxture

polar lipids Is A Tl erdsl i i
gigan%c“%@f@%ﬁ?ﬁa%fﬂéﬁg%gaég?@%?%n&%s&%%ggﬁggk?ﬁﬂgﬁyssx
QNG R thSlaadiflen 24 water SQinwoe beffer, takes plhee piwdbesl adiesting
honogeni sation step (b) conprises vigorous nmechanica
stexi ng, hi gh speed honpgeni sation, shaking, vortexing
and/or rolling. 62. A conposition as clainmed in any
one of Clains 54 to 61, which conprises, in the

g%ociﬁsoon@ﬁsiﬁdﬂiak icthirabd i poserecfsilaany edie 7 onheeiapin the
3. conposition_as cl.aingd.in. ime62, - O]

piogessy eldigatti B &t6p SGE’HBP%%‘%% k*? ar‘%?u@%e%t W}rﬁg S%tﬁé%ntgﬁ/ or
nmenbrane filter. 64. A conposition as clained in any

11, .
&% of dains 54 to 60, 62 or 63, wherein, in the

process, the honogenisation step and/or size-reduction

ste
59. P A composition as claimed in any one of Claims 54 to 58, 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.

60. A composition as claimed in any one of Claims 54 to 59, wherein, in the

process, if a mixture of polar lipids is used, it is pre-treated with organic solvent.

61. A composition as claimed in any one of Claims 54 to 60, wherein, in the
process, the homogenisation step (b) comprises vigorous mechanical mixing, high

speed homogenisation, shaking, vortexing and/or rolling.

62. A composition as claimed in any one of Claims 54 to 61, which comprises,

in the process, an additional liposome size-reduction step.

63. A composition as claimed in Claim 62, wherein the size-reduction step

comprises extrusion through a membrane filter.

64. A composition as claimed in any one of Claims 54 to 60, 62 or 63,
wherein, in the process, the homogenisation step and/or size-reduction step

comprises high-pressure homogenisation.
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65. A conposition as clained in any one of Clains 1 to
W@ 2005007758 to 64, for use in medicine. 66. A neCTGB2G06/001758

the treatnment of rhinitis conprising the

adm ni stration of a conposition as clai ggd i .a ne
66f Claatmpokition a4 2laimed Bany §neat Clagng | 4@ Fedi 59&? gérﬁ%}i §>©
fromor susceptible to that disorder. 67. The use of a
1%61?%’]6§Wetion as clainmed in any one of Clains 1 to 42,

or 54 to 64, for the manufacture of a nedi canment for

the treatnment of rhinitis, which treatngnt .CcOMLL.SES
6adm nh snathed fom o reRBENCHRIBEHT FERPER G 1S dér%{ﬁ@&t%% of a
suffering from PHE BYEmEq fohad & sotded,. toGBperfon
5 Cﬁ’élﬁ’ﬂgﬁorégs S{agflerragép ?%ﬁg‘?ail:n 66, or a use as clained in
sﬁ}f@ﬁ% $dm onbesceptible hethaidiisondst rati on is intranasal .
69 met hod as clained in Claim®66, or a use as
clained in Caimé67, wherein the adm nistration is

-nt ragey At AQiAsd 6 aly@th JfTIGke B, 0054 40
se a e(ﬁsgﬁﬂ%é&pﬂ G ai m 67, wherein the adm_nistrati an,
g4s b0 tHeh@ahwfagure of a medicament for the treatment of rhinitis, whic
10 treatment comprises administration of that composition to a person suffering from

or susceptible to that disorder.

68. A method as claimed in Claim 66, or a use as claimed in Claim 67,
wherein the administration is intranasal.

15

60. A method as claimed in Claim 66, or a use as claimed in Claim 67,

wherein the administration is intraocular.

70. A method as claimed in Claim 66, or a use as claimed in Claim 67,

20  wherein the administration is to the lung.
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