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'arabanoaIactans havi ng a

concerns ophthal m ¢ conpositions containing
nmucoadhesi ve pol ysaccharides able to pronote corneal
re-epithelization. Mire specifically, the invention
concerns ophthal m ¢ sol uti ons cont ai ni ng

rotectlve action on the
ONS (GONTAININ U

cor neal i W COMR O8I

I o g\@/)z.f(ys%cémkfd&% ABLESY ﬁRHMoE CORMEANR té‘ﬁTH IZATION

for people wearing contact Ienses As is known, the

cornea is the anterior s j e fibrous tunic of

the eyeball, of which |tﬁ%§§ﬁ|?{5‘é@ only a sixth part

since the renmaining portion is made up of the sclera -

the two structures being in continuity as well as o

cont i guilhg. Pregephiventing comcaEs rRRBIhaIMisseseMpesitipas rantaining

c cI S e

sl [ gﬁtl:a Ieﬁe%'?gt ngﬁ%{:}cfiégﬁﬁgr S eatsueB ot'oTl?(i‘?tttes C%r'cgu%“l lge:gpnhellzauon

abtarei speasically, tthanspantoeycarn@dray asghthalmit ysolatiohd atontaining
s sha makes erfect cqQncave-convex . .

| B GGeB e g rplacyE Fstigt e Fo/grangRihgium, which

thee %‘#ﬂléﬂlarw ‘P@édmﬁleﬁlﬂ%ﬂemr ui @néﬁfﬂbfér ééé’t'sf ?&restlmulatmg the

convex and 1 ptical, has a horizontal dianet

sreagvery ohcgrrm@al tasions; hadvearticwarly oseful mropecmle W&arhl@scontact
eﬁsfferent curvature in these two directions. This

dl &Pence causes physi ol ogi cal astigmatism The

post eri pg is Whbaee the cefaiethanshtetio € Sbdtlon anthd filsloeddunic of
s the same dianmeter and radius in all directions.

C%I%@&éﬁqu oE khisdsit Fangfiytascaniy ersidpmasksinge éneg remsinimg portion
|
B, TRRECGP'S Ao AR e 0BG o flg T MR wo o

upomigdlfliyvm lfaaoétetl”& ?]Wmeahh? la IeSSér%dur{/@t‘We tﬁbﬁmatré@ to that of the
outsi de i nwards: the el i um Bowran nmenbrane
o BF 16, STEL i rAripeREn BIGIHY PRy Uning ORuBKse Plugno 'ﬁsneecu“ar char-

CQE@?@U&@H trﬁﬁs;%f%nby'; SRS BlIaFHN ShoBr it83R%Pet Rihfth makes it

perfect tra
a perfect concave -convex lens, the cornea constitutes an essential element of

 the ocular dioptric system.

Its anterior surface, convex and elliptical, has a horizontal diameter
slightly higher than the vertical one, and thus it has a different curvature in
these two directions. This difference causes physiological astigmatism. The
posterior surface is concave and circular, and instead has the same diameter
and radius in all directions. Corneal t\hickness ranges between approximately
0.5 mm in the central region to approximately 0.7 mm in the peripheral region.

Histologically, the cornea is made up of five layers, which are as fol-
lows from the outside inwards: the epithelium, Bowman membrane, the
stroma, Descemet membrane and the endothelium.

The cornea carries out its optical function thanks to a perfect trans-
parency and to the evenness of its contact surface with the air. The latter

feature is due to the presence of the lachrymal film (tear film) covering the
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t heepithelium which is per se rough due to the
presence of a nmeshwork of microplies in the external

| ayer. The tear film nmakes th@'epi t hel i um snoot h,

uni form and of high optical quality. The tear film
whi ch al so covers the bul bar conjunctiva and pal pebral

cepithaticim, wahichss panzesedighf dud te ¢tho pesdenepi ofda Insgshveork of mi-
whi C"] ar.e t%s follows fro th? exﬁernal on in%dﬁ:
tHePliesiiy theyexternaldayeiue $2y HIM JAakehdhenprihglium smooth,
| @Yifdrm gﬁgolm,@m?‘ﬁ[c%lqj%gmxgy the goblet cells of the

pi t'he

conj unctiva 'um fmakes the whol e epithelial
sur f aceTkendeamiilmeveith misat bevaraithe hmlkhrstanjinctivecandpalpebral

| CuBRE Ta COIRORHEE o b FRet e et g roows
tiigmf thectemaAfonerigwardd: NBe NIBRY lalyel thevwrpRioaistibpr afs the mu-
al ready noted, transparency is the fundanental _ )

pe@iselaygr.ofha ruchbprasiicefby hengeldeberllsi ofl thespnjunetival epithe-
?ﬁgﬁ é\éﬂ%lge%slas %S\?/Hb@ép%%eﬂgl §JHaSce;énr§8§§1, Ceﬁé\rg?gri?éwfHéCElMFcﬂ!ﬂcdlstrlbu-

I cs of € stroma Spéc

ptityrs bbthegagadouy corapsesntgsitee filmar inetht hipicllayensecreted by the

turnover and deturgescence of;.the cornea itself a
SReiRamIan;and A8IsaEngs, Nam M Mg o rpéemmttﬁah%teé{apora-
tﬁorﬁ normal val ue of about 78% O her physi ol ogi cal
characteristics of the cornea are its specularity

(1'i ght Asfalestdyonotsd, ittanspardrmyels, thehifetddrsentiahlpsdperty of the

ithelial int ity d ility - . tial
FbERol oradrePataie ey «ff el easc B S Bl fisue, the
tétﬂﬁbt@falf&{a@é&@r@tﬁ@_bfiﬂf@%tr@lﬂi@ and sl UBRainT BFecific physiological

consi derabl e sensitivity to stinmuli ‘of various kinds
i Broceases! gavienaing ythet the: imgugeesitturnaver \aid setwibeseence of the

g&%@%ﬁg@w&%bgﬂg@g%ﬁﬁg? zﬁbiﬂlgﬁﬁ,dmaaﬁﬁaﬁwwg i‘d‘?e tij%lration rate to a

dysini S pfIGe degengarz8osve alterations. The corneal
alterations nost commonly found may, represent the

. ! y nad. > .
i ni ti al OYefpPByEolenics} Gharactarigics 20f theyicetnea are its specularity
Ay 1. G .Qr { -nat:un: 7 . is t _
UL SO o DR NAER 81 o WAL oght dha per
meehailitc al art essardial unction for the aqueous turnover and/or the penetra-
tion of foreign substances such as drugs.
The considerable sensitivity to stimuli of various kinds is linked, finally,

to the great innervation of the membf‘ane, which decreases in old age and in

the presence of some phlogistic and dystrophic-degenerative alterations.

The corneal alterations most commonly found may represent the initial
symptoms of processes of a flogistic, dystrophic or degenerative nature, or an
evident state of disease. Among the alterations of a mechanical-traumatic
nature there are: corneal abrasions, due to a superficial rubbing of the corneal
epithelium or to contact with foreign bodies, such as metal, glass or plastic
particles, wood or plant residues; lacerations and perforations due to objects
entering the eye with particular force and which penetrate in some depth;

recurrent corneal erosions, which consist of spontaneous episodes of break-
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plastic particles, wood or plant residues; |acerations

and perforations due to objects entering the eye with
particul ar force and which pe@e‘trate in sonme dept h;
recurrent corneal erosions, which consist of

spont aneous epi sodes of breakage or scaling of the
cagaeakcaling betheatolnapkepsithdiiat layeesiuneds lzpusealbyagealsacids or
or Vfgk bases,, heat ar EI tc(,%vi ol et radiation.

DYERK QEBEHM&Rt AHATREPIRERACIAAN hel i um i n any way

| ncr easggsiidd Sk caruast |
pat ho_gens,S ldh\ﬂ hH %ot’?n(t; irg?é?f/ @@\ﬂgﬁ aﬁs %’g@?\;eagﬁﬁf ggas_?_ﬁéhe fisk of
cionpsinot ovdhé spart 1of fethogeanse vgth phtertliady’ devieistasingsresults. The
col oni zed by.m.crobes right, from.the very first . .
R ERGy 156 Pt SRR et by s abrized By gyjorobes right
thein aronen itsthebhidiad Jf esitdRméring GfOOARNM RTBt beU6Bted that
as streptococci (St. viridans), staphylococci (S _ .
ePN@Bgnihgi Babitlal ygsisies) mipmenaptsmes such as streptococci (St. viri-
P \opy [ her j a '
P ARG TS, AR TR hobhibacts
patinogeres, thbe amsumet whith leanas wi tieer dharacteyisticentd batconsid-

tends to be bal anced and biologically active, and
r 798l 3:tree PRPP.NS- | ong as tissue, mcrobes or envi

Tonment ghe L3R cﬁv%lgecﬁ)g&stém % Yureth afiefs oflbalanced and

equi |l i brium ere I ng the conjuncti
f bivtogictdlyeadtiver aind reoraing escheh as |dny as tisshesmicrdbes or envi-

tissue factors are dependent, on the, histol.ogi cal .
LR ROR & Bef BhE Wilen bl BOuRHl L thereby making
sger &rjoRstivaRiahgat B fhlurbBRMeYEM fdr hMiBrob&e e fdraeOnsst. The
can act as co-causes in the pathogenesis of various

ctisweafactorseane derensdant gt thebbistolegicahstreetuee ofitheisesjunctival

SRR R B & RS MK o i S0 FRla g factors can

gasteas ickecdusdseintlid pathoigepesis of variousebirmss iafedtions brought
di sabl i ng kind that can lead to_corneal ulcer. .
pakeWrhaPaieriat virvees and Aicataserlingse aap wvade thrcarmeal tissue,

J . ) . < :
oIV B g Ce R DS Bne T IR0 R it of even
ed hieoy aggirivals agédisaldingt kind thap eaof leadutacolressl anser. Bacterial
are: .S. .aureus,. St. pneuno,niae, Ps. aeruginhgsa, .. .

bt f1ETRPISESPE! Y, Sty dibatloeraiaibetvie, epithelium and,
MsABAGES! idiMhe corneal stroma, as well as conjunctival secretion. The
ethiological agents of this type of ocular lesions are: S. aureus, St. pneumo-

niae, Ps. aeruginosa, Citrobacter, Klebsiella, Enterobacter. Moeover, Myco-

bacterium chelonei and Mycobacterium fortuitum can cause chronic corneal
ulcerative lesions. As regards ethiological agents of a mycotic type, mycotic
keratitis is caused mainly by filamentous saprophyte mycetes and yeasts that
colonise on the corneal epithelial lesions. Finally, keratitis due to Acan-
thamoeba is a rare form of chronic keratitis caused by this parasite — which
can even threaten eyesight — and is characterized by a ring-shaped multifocal
suppuration of the corneal stroma in sﬁbjects presenting previous ulcerations.

All corneal alterations (whether of the traumatic, phlogistic or degen-
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mai nly by filanmentous saprophyte nycetes and yeasts
that col onise on the corneal epithelial |esions.
Finally, keratitis due to Ac hanoeba is a rare form
of chronic keratitis caused by this parasite - which
can even threaten eyesight - and is characterized by a

r erggivehigpep winidht chosatissupdesatction of Idseeofcsulistahce are quickly
strona | subr])ects resenti ngwgr evi pus ul cerations
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m@pnﬁeneﬂ; ldval | ptnsid il ¥addref §lh1@érﬁ§beaaﬁ¢ag@snrﬁfted B this layer, but

lesion and i's certainly nore problematic in
pRlsodncases aftgsting the qaremneiumaa. Hva/tay,smtr@rls Qnantetrax@lon of the

LS G lcpiPEL P Pl G, Pl BT BBt as e

afdrﬁfdtlbhgoft ae “ppitiesizh o’ nEbéSsary fot heg@latisg aRe development of
H'Peo ction of the epitheliumin the healing of
s

Sqqg@nbﬁae@mfenw csﬁamfﬁaeinﬁr@ms t he
formati %r@{ﬁﬂgln&%wﬁaé %" oﬁ?ﬁﬁ%i@é‘ré‘dﬂ l%l th%gks also

regul ati ng evel opnent o e su uent phe
ofo thel mag@m:l mdgBn actvityoof. thMeeé e@neh’el indhiswegitshs Agtually, at the
[ ks al.so to

Hitaetne Bl whBR Uity SRR IINPOBrE e BiRN.afi e physio-

I RGN -méSHHRS hYof @&ﬁéé@c@ﬂ’@@é‘ﬁn@&n&@shf@éﬁ& mfg'i‘&ﬁcﬁh of intact
occurs a temporary interruption of the physio |dgical

nedisaant aelty ta the deenagad argalTineginderduptiahickasemavhen the defi-

APRRP SR 7 o Bl BV AR R T tebRnd BEPH IR enprsgal ete-

| mentsTpburek the pystorstionnst the @ ofregpstelictlirp_hafadtdsstics.
epitheljal ele nments assures the restoration of the

nor mal Ht W@c?lﬁ@@tloash@r gpithelivdt ite Lompleten ecpvesy fuasantees the
h
'?es?@r'a'ﬁ@ﬁ'df%' mhstﬁ@eﬁﬁl‘éﬂ and a”%ﬁegﬁg.t e

restoration o rane specu
trans pachrar‘ycu!ar and not rare cause of corneal abrasions is contact lenses.

The causes of abrasion may involve different factors of a physiological, toxic
or mechanical kind, and the corneal abrasions induced by contact lenses can
be due, in particular, to their use, to difficulties in their insertion and removal,
problems of lens-cornea relations, Qamaged lenses or to foreign bodies
trapped under a lens. These abrasions may derive from using both rigid and
soft lenses, but they are more common in users of rigid lenses. A study con-
ducted on 500 users of soft contact lenses showed that a third of them had
rather serious problems with their eyes that could result in infections, and that
almost 50% of them had signs of mild lesions on at least one eye (R.J. Derick
etal.,, CLAO J., 1989 Oct-Dec; 15(4).268-70).

Corneal abrasions are thus a problem that may affect anyone, but

contact lenses undoubtedly cause friction on the cornea, and this increases
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is contact | enses. The causes of abrasion may involve
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mechani cal kind, and the corneal abrasions induced by
contact |enses can be due, in_particular, to their

use, to difficulties in the|r5|nsert|on and renoval ,

probl enms of |ens-cornea relations, damaged | enses or

to foreign bodies trapped under a |l ens. These

aﬂbmealﬁiediheodw therdocarrenoen usénsgofbearitact igndearsdffeofitom corneal
nses, are nmpre,common in users of rigid

'Sﬁgoé@ abR iIWJa?X'Efb‘?? FROED ThNSHYSEEer s of soft
cont act ThengaSofsdugst lbh@és anéw'ars% foooﬁ.lbér@n Rades aiffmner prob-

serious problems with their eyes that could result in
i leMmscdediiag fr@ﬁvthaﬂamtqfefgst:e B0, RFrmMead ewg@@ sypgkystodhe corneal

Ao OB Bl S RIS, U B3I Y conuncivi

afiy astommeahvasduiarization obtrembhatomayorathse bf dnyeyesyndrome.
but contact |enses undoubtedly cause friction on the

cbhe éatteranlgothiown g r&Ryet 196 cheratpeerjBactyfitis sieca, is a disorder
O&éi}geroleﬂf% déksr@é§ o tﬁ@%mntlmaﬁgﬁﬁucﬁﬁégg 9Re typical symp-

corneal | &si ons about three 1imES
nomsisttte péﬂh\elamearefarmamtaim drechbamingpeabatiopobtheeyes, the

eefing &F otk o areianHsilies. Teydiota i) 208 F trael the fong
eﬁjnt fpald IaHayOc;e ﬁk@@t%‘éwnﬁ’&bﬁﬂém@@%bb‘h@ﬂ%lfSUCh as

gi ant - papi I'l'ary conjunctivi tis Or "corneal
vascul afe zmat aye eheeduseeite seiatad swvptasnsdmpnyaytificial tear

S%gg sf?ﬁﬁ'd' ﬁ%p%&%fqre n inirggbcgﬁmtga@e gg?)ﬁ%&b%gogfcgl% by instilla-

desH @ﬁ&ﬁeld@rrﬁéui(oir‘rﬁlmé cenfingtadlifosnivfinteraesto phwide a tear fluid
typi cal ngptorrs of the pathology are an irritation

apiebsitivtai AR sdpvate 8ie dryners ssrsdtionnid heefyey ¢ igeiease the
?é]e tnﬁée%rgz'é Bl &5 th@ %trlqé’é\ogﬁr‘?qceoﬁh{j‘ A04 neheug gmdbﬂzﬁylerablhty,

run there be 'ul cerations conpr
e&\esbqimpar(aﬂslehé ard cgeheeaity aageeyscous medddimgi agents of hlgh mo-

f Grtar ave e RO glbELaky e 9t Spfheticg semi-synthetic
P&F h&@ﬂrélaérﬁqfn b@n'tﬁétdslshaqﬁﬁomhan ih f&d@pfmﬁavé @rhlgﬁ pIrBQ:orneaI

conjunctlv ornlx in order tO prOVI de a tear
spdgnanarnce time, & tesri tuid substitiitgnoust Here proparties aﬁe:lose as

53 B D BRGERIERE ObLIE PRy RRSEL much s
possible like a muco-mimetic substance, the preference has been given to
compositions based on macromolecular compounds of natural origin such as
cellulose derivatives (in particular, cellulose esters like carboxymethylcellu-
lose, and alcohol derivatives of cellulose ethers like hydroxypropylmethylcellu-
lose), glycosaminoglycans (in particular, hyaluronic acid, a polysaccharide
present in many human and animal tissues and fluids, and widely used in
ophthalmic preparations), polysaccharides having suitable rheological proper-
ties (such as polysaccharide extracted from tamarind gum, TSP).

Moreover, in order to be able to present the required lubricating prop-
erties of the corneal surface, these tear fluid substitutes always have a certain

viscosity (even if, in preferred solutions, this viscosity decreases drastically
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natural origin. On the assunption that, in order to

have a hi gh pre-coneal permangnce tine, a tear fluid
substitute nust have properti'es” as cl ose as possible

to those of mucin dispersions, that is, it nust behave

as much as possible Iike a nuco-m netic substance, the
pwbkartbecerodast isesubjgitedtota shoapeiess,oms irbétse dass of blinking),
macronol ecul ar co nat yral origin such

I ounds of a
cBNY (NR% NVRlYG FYesI9RShATING Bsr WRE @SaPpave dppidHes ONeteesamea or
Ibﬁ@h@@aggw@gﬁ%'cel | ul ose, and al cohol derivatives
of cellulose éthers Iike
hydr oxypy theytaas: ofyihesafprgsait prolgeysostaied dglcpotast Igrisnuse, it is

particul | ur oni cid, a.polysaccharide present .

PRSlaaty Rl b S A neSuBl HRRRl Aked Sshh %88 huid sup-
vpidehentuseathiena tRitvisebBite —ssp@sRbemgswell-tolerated and having no
pol ysacchari des havi ng suitabl e rheol ogical proper

t irdiant sifertsagn 368 wyecTBAraTIBOLIQ PHELESIOR (B ieRaiesiddes on the
g T : JEd r. t

A A 5bn APRHIINEL o Tl 95, B BOBIETET be abl o
sasgureeorhdaisapithehal iflegrit) snd pteéveant asyaleyayise itgeactions and/or
cert?in Vi, c&;ity (even if preferred sol utions,

L

t¥restions W&y 1y ceptaddlgnssmater@li cal ly- - when the

roduct aj ThoY oSl , ' i
b bl | nabao e RhkepreRet ISRl I 825 1eRh, folink Aol BiRhalmic
asolutiane coptsiinlog padiculdrenatural dmlysacohatide pelygeersf arabinogalac-
eyelids. In the case pf the aforesai d problens, rel ated .
RS0 B o GBeb fove 2V RLBLEFRale Bl UGBS haRRes suff
f SienBrRRDIIBESIVERESHIRE a8 bRty ardifdd allayiifl Sehort time from the
plement to have a | ow viscosity - besideS being _
wedinepbpefage andnesiaes hglr\goweﬁ/icple@aied,eww@lsg aohotehle capacity
eye. - l.ur WwiskLo I [ Ny
TS ProB T Blinbatol’ 1t he "l dart SRR FTEALERE witnin the
sfiameaofithediigdies sohwedied alittethiecprassnt iavetiots ahat these composi-
epithelial integri t%, End grevent any negative
i PeRs aRRYRS ehayey Wite R froroedi emtheliemcomeaeieratefgcovery. As

tarial e ' o p : :
PBBSlEL 1 RSO b BRoRt PHERLABYZDI Wit 888 uso, are
pablei toustimulade theahepling shcotraal cdbrasibysrénat, may arise, preventing

a{h%béé]é)r%% lgrt1 %P%bithelial damage and any complications. As already men-

tioned, another important characteristic of the product, which makes it innova-
tive and ideal for the purpose, is that — although possessing suitable mucoad-
hesive properties — it does not alter the viscosity of aqueous solutions, and
thus does not interfere with vision both in subjects wearing contact lenses and
in non-users. At the same time, the mucoadhesive properties allow the prod-
uct to establish bonds of various kinds with the mucous lining the conjunctival
and corneal surface of the eye, and these bonds enable a greater perma-
nence of the product in the pre-ocular region, and thus the possibility of per-
forming the re-epthelisation and hydrating activity characterizing the product.

Ophthalmic solutions for use as artificial tears containing arabinoga-

~lactan as corneal surface lubrication polymer are already described in US
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corneal surface and, besides being well-tolerated,
possess a notabl e capacity to_pronote
re-epithelisation. It has, in/fact, been denonstrated,
within the frame of the studies connected with the
present invention, that these conposi tions - applied
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use as artificial tears

%hal m ¢ solutions for

A”Weﬁ’gerﬁr abi nogal act an as corneal surface
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No. 4039 ht et al., assigned
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winenPresencer o E@né% e shRrieR, S'f‘gg tg@b’y%%b&‘??é‘er HeR of many

'&h%h&) géb‘&@ letm de’rIr ﬂ@ﬁhrp%s%eéﬂ@ur\ﬁnﬂﬁ% EBmBBsition require the

dsor state on
inclusion of preservatlves

As is known, arabinogalactans are a class of long-chain, densely
branched polysaccharides with a molecular weight ranging between 10,000
and 120,000 daltons and a central structure consisting of a chain of galac-
topyranose units. In nature they are found in various microbe systems, espe-
cially Mycobacteria, where they are complexed with peptidoglycan and my-
colic acid to form the cell wall. Mahy edible and non-edible plants are rich
sources of arabinogalactans, mainly in a glycoproteic form. Many herbs with
acknowledged immuno-stimulant properties, such as Echinacea purpurea,

Baptisia tintoria and Thuja occidentalis, contain significant quantities of arabi-



corneal surface, so as to performits function as a
pre-corneal filmstabilizer. Inline with this

wobkaeirwri on, the cited docunent proposes opht PEi/Im2006/000616
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sol utions based on arabi nogal actan and cont ai ni ng
benzal koni um chl ori de as a neces sary ingredient.
According to the studies carrBed out in the fram of
the present invention, on the other hand, the
re-epithelisation and protective properties of the

CRigRRdtafs! TIRS SvorugWis s af ahame oSt the tladrex g@a‘huweaire @sticularly
thel r nmucoadhesi ve properties giving them a

ﬁ@maﬁ@@npga@ctamsu respseially oka#rexl 0¢Q’¢@ﬂfaé$/ehu19 Rlgonéarex da-

SRR LOP LA 5L BEAR I 9B Rl - gBhear) e
Cltldu@k Ileiﬁblepﬁﬁﬁra@bneee) tit éact laegh Wbednsthﬁgnmstrpommmmm\siustnal
cont ai ni ng ar abi no ct an ccor di to. the 3
| SRHEPR PhATARINRO At %t"h OB} whisheotsee s Aaisacehaiae & ' extracted
I i |, 88y ﬁbPSﬁlgt cﬁ,%ﬂléT%‘? MR, %Ucﬁ%@’n%@‘?fosmetlcs industry,

products suitabl or the urpose shoul d t
ctmtpaiso t+ and radzpyier all t+hip iheclogsli industiry, p&@@edl\%ﬁﬁwesd nagritional

AP R G e Mo BB sgen
wei ght Treeidng, Pr?éW@brﬁ%@&%@ﬂ%é@ﬂe&@opﬂﬁldwanacmhthalmlc

a central structure consisting of a chain of
gednaResiign deovee @ adear Auidasubssitutreyithde kewiprrotgptive act'Vlty

. A ol h
oA LRSS e G il blant 90808 80y weont o
catabihogalattam i Ghqumme&idlutvmi Ichamgrlmﬁ bydharﬁalct of not con-
non-edi ble plants are rich source

i BERTAIkPaNS! oRal Py T h TIPS Sy Le GoBrENBlivRs fhafgbinoge-
h f e -
LB, e S P LT MR bR RS e, spect
Ttaljya thoe codeemtadatmnscmmmmbei\@arf Baanddafanty weightaff polysac-
ar abigpeg al act ans woody tissues of plants of the

Lehat 8e a&‘PQOHﬁlsf’ﬁE'Qparl y rich in arabinogal act ans,

especi q&+abraﬁ1@q>é t%%%r@f’éﬂie%l emb@utmehe%ﬂmeqmed@mum@mon the
(original from Central Asia), for exanple, Larex

dmbdma@@ﬁm pised) inaihe cempssitiens oreprsed Faprahdsagalagtan from
Rt ob Pha gt Rlticaly P GaAR o RERo T BOHRLE Mo BfbiiShalactan

DQﬂeYér%ﬁﬁQW Lsksd irsthexprepeatatibnsadeerdisgdo ties pced%tﬁmnentlon (ara-
I ndustrial purposes, such as in the cospetic ®

i pipggalagtan CA # 9036- 66 -2) has the commercia name of FiberAid™ AG
and is produced by the LAREX® company (Cohasset, Mn, USA) in accor-
dance with US patent No. 5756098. This arabinogalactan is in the form of a
fine white powder (molecular weight = 45 kdalton), dispersable but not com-
pletely soluble in cold water.

All the arabinogalactans isolated from larch are nitrogen-less polysac-
charides. One third of the molecule is composed of the main chain, of the
(1—3)-B-D-galactopyranan type, while the rest consists of lateral groups
bonded in position (1—6) to each galactose unit, whose size varies from
monosaccharides to olygosaccharides. The distribution of the lateral groups is
not uniform. Often, the lateral group is the disaccharide B-D-Galp-(1—6)-B-D-

Galp or B-L-Arap-(1—3)-a-L-Araf. Less frequently, there is the monomer 3-D-



but also - and above all - in the food industry, as a
dietetic and nutritional ingredient rich in fibre, in
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Therefore, the present invention specifically provides
an ophthal mc conposition for use as a tear fluid
substitute with a keratoprote‘cQ'rve activity and
re-epithelising activity, containing between 1% and
10% by wei ght of arabinogal actan in an aqueous
sdalp ionrthe chanaete -z @dahyTid g alstdseObnd drabpivstaimitgre in a
benzal koni m chl oride. The nost suitable

Bﬁﬁ%rnrtalt'ﬁ {9 8RR V¢ Oat-abi noga 1 actan for the use

pr ODOSGWIO‘?‘;FI‘F&B ib80stuRidd 6n pefrsﬁﬁﬂbala'&i’aqphégé‘ sﬁBﬁm n that this poly-

speci fi cal he concentrations~rangi n
anmrB%stgreabccgﬁormétlcmal)fmdonhand cmmy iakea:m mng@ijmnct shapes,

¢ Rt i< e SRAGEoReraly IS Ariuf Hida.saipbhelic stupire e the

C RADRS ighd IASTARFOMEGISIE b@n@hé@vmgﬁ{a%gﬁ%ofséem;bﬁ%h%Rfups (R.
phar rmceutl cal | accept ab Sra e articular e
a

aFhaprrasekpeatt a pia@taéwamy, P92,uSadbolydrate Research). This is

oS t e nt.i on ra ...
ARG5S a8 B BB &b orscs of
othe~pblgnair divhichAakes! iti bl e @sesslishyhyidhey dmBEXdS With the mucin
conpany (Cohasset, M, USA) in accor dance with US

pﬁloé(?ﬁU'%Of@%%’@% Thi s ar abi nogal actan is in the

form of aBodiy 1ddifc RWIRHe IABLERUAL IMBEDHess:f Pivention, the

kdal t on not co
c ophithadrhier corAbbsitibe mr&tblnlsogdbemdimsaralsmbgaladtérr eralso one or

« o RPRE 2] S38 15508 " Bt B T olana(hey fetkes cemolariy

1(&3) Sinde Qlﬁ’é %ﬁbﬁ@yédirlﬁihtﬁéﬂﬁﬁc éMl‘utto% i 'b%SFsotom% )or slightly

consists of |ateral groups bonded in position ( 1
t Byeetonicgaithcesnast taitear ihids éha itericiyaragadatingagents WI|| be pre-

g?&?wgc[ﬁg%gb%eo%g Og’ug' QIL?C%S% (9?' ydtgr%ov@tag'ﬁg rlhﬁ% Kah osmo-
| Ririgy Edngﬂ’ig)b@tvve%ri %0 dhgBOONAOSAGL. Preferably, the said one or more
b-D-Gal p b-DGal p or b-L-Arap-(1

(queq'tyanelgw@st@g agaris Fre edessd| ffomithergropp aansistipaodfemannitol,
arJé@‘ﬁhwoclﬂ{)rlc'ié‘epcﬂ?é‘é?{iﬁ‘?\rcfﬂonlrd?Ar daéxtrg;gggb&?é Q&an%%l th%EoI

I'nose uni'ts are

Mor phol 8ipiceadrabinogiatectam tamabli owtgial Ia\@tsaafbléeamo $|1n<a\q[1eous solu-
tgoat%s E)mfgregoétyvarious pH values, other ingredients that can be added, simi-
larly to what is already known in the pharmaceutical field, are one or more
ophthalmically accepted acids or bases, as pH correctors, and/or one or more
buffers. In particular, the usable buffers may be chosen from the group con-
sisting of: phosphate buffer, borate buffer, citrate buffer, bicarbonate buffér,
trizma buffer (tri-hydroxymethyl-amminomethane). Further, other buffer sys-
tems can be advantageously used in the compositions according to the inven-

tion.
When the product is not packaged in monodose units, the composition
can also include preservatives and antimicrobics, except for benzalkonium
chloride. Possible preservatives that are compatible with the product are, in

particular, sodium merthiolate or timerosal, phenylmercuric nitrate or acetate,

A



mer has great conformational freedom and may take on
many di stinct shapes, but the main chain generally has

w@200792@7t ri pl e spiral helix structure while tPEI/1T2006/000616
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| ateral groups formflexible branches with many

exposed hydroxy groups (R Chandrasekaran S.

Janaswarny, 2002, Carbohydrate QESearch) This IS

consi dered to be the reason underlying the

nmucoadhesi ve characteristics of the polyner, which

nplk@wlemyablcehbb nesthab) ethyl-harett paspyipemadenweiilbriiexidine acetate
cin nol ecul es of the eye. Acdcording to sone specific

e%%'HFﬁBﬁtlesa"B*C'i‘lﬂ@bMMnt i nvention, the ophthal mc
conposi Ein@fly C@Vé@'d}%laté@a SlodRs %R@bfh'éogﬁét%‘%és?"br E T?AO can be

one or nore’tonicity-a |ng agents that give

saflded, owhehegedueised, eld tmmbamotsgtiomal mtauﬁmgceramleogabctans ac-
propose ht hal.mi ¢ solution nmay be isotonic or

W'g &%d%\’ YWD with respect to tear fluid, the
t oni ci t»(cé@amgatd BEohGEHspedt tHerbSf RRE rﬁ@@ént' |ﬁvéﬁt%n also pro-
conmposition in such a quantity to provide a sol ution
wwﬂﬁs dheodsd df a1 phthaigiin gobsoRe eantasinametgeen 1% and 10%

OB o BSEARY e RSS! IR oB gl

ohquamunsslation fsrdhe mr@@lh@ci’drﬁ@f arp@baﬂwlmm edrthpositien with a kera-
dextrose, boric acid and sorbitol.

‘i%ﬁ"ﬁé@\é@ é’@fjarﬁ SREleGoactty. B abeminaies tha formulation of
aﬁ}%er d ¢ Ir‘h'ico&ﬁﬂﬁb@lf@ﬁ %g %le %Et JHH%S@%f‘()@hFSI%omum chloride

ents that can
wivih nospra)bteasadmakmﬂmri n the phar maceutical fi eI d, are

one or h m.cal |l y, accepted aci.ds or, ba

ort cor r BRre s 8o REPURIGE bSDRRRLPS rSpiFEn RS use of
PardbitatAdctah %c@ﬁﬁr% o Hé tEAShIRGY ob he BRSRIM frwﬁtbheis a tear
group consi sting phosphat € buffer, borate buffe

cfllﬂldasld?%mtﬁeﬂdlCBIQﬁbefofr?mtéCblﬁl’ﬁe\clserﬁr Aeearding ft@rsome specific

serrpaPrabESY IR S SR AR0E A aREdkiey < dGker bR Bubstiute ind:

cededsiot tm freapeanittifigeracohfidtingelsionsrandhéanministions and, in
product is not packaged in npnodose units, the

chepladter icasec H}?YalP% WQYﬁcﬁ@%@f'?ﬁ'%@P @@Nhﬁé@i%ﬁampomtlon recom-
ant. I I
PR O e e b EinenP BERLSI: SRR Y boiRmp lons use.
product Sane, ekamples of arabinogalactan-containing compositions usable
as tear fluid substitutes with a keratoprotective and re-epithelising activity
according to the invention are presented below, by way of non-limiting exam-
ples.

Compaosition 1

arabinogalactan 2% wiw
mannitol g.s. to 300 mOsmol/kg
phosphate buffer pH 7.4 q.s. to 100% w/w

Composition 2 )

arabinogalactan 3% wiw
mannitol g.s. to 300 mOsmol/kg
deionised water g.s. to 100% w/w

Composition 3




particul ar, sodiumnerthiolate or timnerosal,
phenyl nmercuric nitrate or acetate, phenyl ethyl al cohol,

woreaonpros71 et hyl - and propyl paraben, chl or hexi dPEEIT2006/000616
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acetate or gluconate and chl orobutanol. Finally, even
chel ating agents |ike the edetates or EDTA can be
added, when required, to t he™ é posi ti ons contai ni ng
ar abi nogal act ans according to the invention. According
to anot her aspect thereof, the present invention also
pro vi desbifmegalsetanf an oph8%ab/mi ¢ sol ution containi ng
bet ween 1%%\gnd 10% wei ght, and piqeé‘er bl y between 3%
HY$M

and 5% M8Whei ght, of arabi fb§alla Weous

sol uti ogebAlsebN@atf oducti ory ef teafyERMARI M C
conposition with a keratoprotective and

re- epi t Gemngsipredti vity. As al ready noted, the

formul ation of the said ophihal m c conposition can

rul e ouf" 0%3&89 benzal ﬁlvﬂw{ chloride with no

pr obl emyghattspever. Mre sgﬁg_i fol 360 MOshbgkgepht hal m ¢

conposition realized with the use of arabinogal actan

accor di pemdmenreuricaitiatengs GPORHeWf¥ esent invention is

a tear [ ' andi ¢ r ntact |ens

users. é«%%gﬁcﬁﬁﬁgﬁhy Eg?rségsp ‘gi ?goéolro?b\/\é@{)rrent s, the

sai d opBbhagsitonc®nposition is a tear fluid substitute

indi cated.for the treat rre;é]o of kerat oconj ucti val

| esi ons?@NNIRA ARt i ons @V the latter case, may

be nore cifically an op i yitd on recom
NEl Y 8alom RROSHISHRY.

mended for the treatnment of cornea rasi s caused

by cont SodiunemertideateSone dxa6pVes/vof

ar abi nogal act an- cont ai ni ng conpositj ons usable as tear

flui d SORePeOtea®h Th o ket 5t BoraclMe and.

re-epitpgt tHe ppafdtiof bithacafersaid cbmpdafiontY 8fus@ifity of accu-
are presented bel ow, by way of non-limting exam ples.
Ciplyveinbad Polasi wagdispsrsed Ivsleionisesnuatesior ghesphate buffer

3900 1 %oﬁg:d{e%;]i%%sﬁﬂﬁ\t i€ iPULEPietBY disdofed: shftati@%Gantities of
the other excipients (mannitol, NaCl and/or preservative) were added to the
solution thus obtained, still under stirring until they were completely dissolved.

The compositions thus obtained can be sterilized by filtering through a
0,22 ym membrane. '

The specific characteristics <\)f the present invention, as well as its
advantages, will be more evident with reference to one of its specific embodi-
ments described below merely for exemplificative purposes, together with the
results of the experiments carried out on them and with the data for compari-
sons with the prior art. Some experimental resulis are also illustrated in the
figures of the attached drawings, wherein:

Figure 1 shows the variation in viscosity of the compositions contain-
ing arabinogalactan in aqueous solution according to the present invention as
the concentration in polysaccharide varies;

Figure 2 shows the trend of pre-corneal permanence time of a solution
containing arabinogalactan according to the invention, evaluated by determin-

ing a fluorescent derivative of arabinogalactan;



ar abi nogal actan 3% w w mannitol gq.s. to 300 ng snol/kg
dei oni sed water g.s. to 100% w w Conposition

w@anabewogal actan 6% w w NaCl g.s. to 300 ng sPoi/IkgG06/000616
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dei oni sed water g.s. to 100% w w Conposition 4

ar abi nogal actan 2% w w mannitaol gq.s. to 300 ng snol/kg
phenyl nercuric nitrate O. 0029 &/-w phosphat e buffer pH
5.9 g.s; to 100% w w Conposition 5 arabi nogal actan 5%
ww NaCl g.s. to 300 ng snol/kg Sodi um nerthiol ate

0. 008% Rigureled showe cheakeults) obtaited Wihehe Bchipmer heest carried
prepar atjon of th(g af oresai d conpositions, a quanti

A ty
oPURLEBIPRDR? Jremed M BEORRE SWRERE: 5oBeeIden 1o expefimentally

dej Qi ter t ; :
ST RAP Y o pORR R BLPHS b ToriaiiiP ko pifitg arabinoga-
qlestan ticesrdiig thdhetiheentec (AGeSls Wasaalsot adimirist€ted, as treat-

and/ or preservative) were added to the solution thus
oBt¥i'ned, still under stirring until they were

conpl et Biguréli £ sabeda HiBRIFARPESHE P8sulfshds PBERIAE Epithelium
can be sterilized by filtering through a 0,22 mm '
nmeligietine testreargpd ait ivatheiiaraseain iand eseasyatiareby séklemp carried

G Mo EBb AEE e 30"t "7 speci ¢ enbod

ment s dEgore Begrabalcily Mep ety tHeorestitedild fdovabhvest of a corneal
pur poses, together with the results of the experinents.
c%siqrnge@&lmsﬁtql&yemdyﬁadthwbpﬁg WhiGh e clbgpatreatsfswith the

%{)rﬁg&)gﬁ?ggcﬁr@ﬁg o FOITHVRNREH (BBNIAR! 1o & Fatis®he with$8marind
gum saccharide (TSP) or with hyaluronic acid (HA);

Figures 6 and 6a graphically report — on two levels of detail — the
results of a recovery test of the corneal lesion experimentally induced as in the
tests of Figure 5, wherein the comparis\on is made between the composition of
the present invention (AG-Sol) and a similar solution also containing benzalk-
onium chloride (AG-Bz); and

Figure 7 shows the results of cell toxicity tests in terms of cell vitality
after exposure to a solution containing arabinogalactan according to the inven-
tion (AG-Sol), or to a similar solution also containing benzalkonium chloride

(AG-Bz).

Viscosity tests

Arabinogalactose solutions (FiberAid® AG of LAREX®, Cohasset, Mn,
USA), hereinafter called AG, in various concentrations (0.2, 0.5, 0.8, 1, 2, 3, 4,
5,6,7, 8, 9 and 10% by weight) were subjected to viscosity tests by using a

Rheostress RS 150 (Haake) rotational viscosimeter with coaxial cylinder
measurement bodies (Z40 and Z41), at a constant temperature of 25°C. The
viscosity values of the solutions are \reported graphically in Figure 1 of the
attached drawings.

The rheograms were carried out for velocity gradient values ranging

between 0 and 200 sec™ and, from the graphs, the correlation between shear



figures of the attached draw ngs, wherein: Figure 1
shows the variation in viscosity of the conpositions

w@oenwra2ew7i ng ar abi nogal actan i n aqueous sol ut i BET/IT2006/000616
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according to the present invention as the
concentration in polysaccharide varies; Figure 2 shows
the trend of pre-corneal pernﬁ%ence time of a solution
cont ai ni ng ar abi nogal actan according to the invention,
eval uated by determin ing a fluorescent derivative of

'asmwﬁgaha%mutﬁ@u@@n&s Ghows ddiesses btltrﬁatﬁbhﬁiti@@ﬂprocessmg

with the Schirner | test carried out on rab

t Helag dtheqvtin saftwepe lbwagithuafainddspt the %‘r'd@n& @f the AG product
e I

PHBF o TR Bhla thREHEfodlibenglfour sRg MR TeBn i Kotropy.

accor di Tige t%walam\behewmmr(oﬁGhSoAﬁ wekitishsds due to their non-
adm ni stere tr at ment, ; 4 shows a hi st

ram.

oYSEFRIN e 4 DI PEACIER B R ASE I qIEhe B DEcaRblied to
CRY bF8 whén Wbéhn%'dé‘?ﬁ&stqgh@esa RPa'i%gqg_u?H‘ Pébﬁ%ﬁbtir‘ig into the
lanp carried out on the same rabbits o igure 3;
Fspatebawgeapaing ahthcorrga doss nbbcagsaubng hatinass of gisgry
test of a corneal |esion experinentally induced in
rabbits, which were then treated with the conposition
aNkRoddhegsich tdwsi nvention (AG or, for conpari son,
wth tamarind gum saccharide (TSP) or wth hyal uronic

Mucpayihesian tesis @mselid atrxohi cal |y report - on
two levels r%f;gzi? l?éélve e0t eﬁ%§u{) égln ISE%YweEXC&%I to the

of the cornea esi on rlnen uce as I'n

t pybatiol (Hbgmld@’%GMer@t@r)l wére a:ssmaed t9yNmieasuEdg the force re-
betv\%gn the caonposition of th resent invention

(%@ It9 S&ﬁér%{esﬁv‘(ﬁ MHCQUS! BYIfRGESa PEVeKIhIlieh r‘i'@e sample under
d

EAICEREDUSE DR TN SReEl S gt 'S e

votuakinsﬂoyzrsatbm ef 26%pprugasttio nwcmml(“ﬂ@l drokyophbdsaribeg on filter paper

olSTaltaR A, 3Be8oif e L oS L Rb R ng bensal kon, um
chlori dend %ent\/wé@%ohxlsw%t% MNi@Bheegals8&le0 e mobile plat-

sol utions (%guberAl d(r) AG of LAREX(r), Cohasset, M,
form and computerized system able to record the force necessary to detach

the two surfaces (sample under examination and mucous layer) as a function
of the elongation (software TP 5008, TiePie Engineering, Leeuwarden, Neth-
erlands).

The adhesion work was measured for solid matrices consisting of the
polysaccharide polymer under examipation, of 13 mm diameter and 1 mm
thickness, that were prepared by compressing a suitable quantity of polymer
material by means of a hydraulic press (Perkin-Elmer) at a pressure of 3,000
kg/cm?.

The results obtained were compared with the adhesion work meas-
ured by solid matrices of the same size with TS-polysaccharide (TSP), already
known in the literature as mucoadhesive, prepared with the same method.

The results obtained are reported in the following Table.



USA), hereinafter called AG in various concentrations
(0.2, 0.5, 0.8, 1, 2, 3, 4, 5, 6, 7, 8 9 and 10% by
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Rheostress RS 150 (Haake) rotational viscosineter with
coaxi al cylinder measurenent dies (Z40 and Z41), .at
a constant tenperature of 250C' " The viscosity val ues
of the solutions are reported graphically in Figure 1
of the attached draw ngs. The rheograns were carried
out for velocity gradi ent VABlES1rangi ng between 0 and

200 sec,1 and, fromthe graphs, the correl ati _
et we SANEABRLKSEINE ROIGETS NS SOy (HaBr S & of 729
assessed by mat hemati cal] processing_ using Rheow n .
software. 1t was thus fpund\@hat| t hESRol (it i on&WYSN/FREEIn
AGproduptoiay Newtopian Thegtogr cal—betraviour —and
do not sé\1|c":j:rh'§§@)‘rﬁl't\;‘?‘?"r%yxotropyggi'_ljrqr Nevgzggan | behavi qyg o
the AG sgbmgiéraf)s is duelto their| nonviscgsity - a
desirable characteri

stib in.the lcacse of ¢olutions to
-S4 ) HH-ORS

be appli edSt t he éye Wne}?mﬁ EEZEJ‘& acFF I ense@;ogo
that the liquid penetrating into the space between
| ens and cornea does not cause any hazi ness of vision.

1 38R00ES00, 4501 udn JMBRIARERUATOL 1 k38l or adhesion
aseddi ng to the invention (FiberAid (r) AG Larex(r))

wer e assessed by neasuring the force re quired t .

separ at &0 BH8MAR HiR i lfoPabes Vs RBESa I ApiodsiagsRe (AC) in
YRdRs d%ﬁml’i‘é‘%é}ﬂow PAAEHE el BE ( Eggﬁe%ﬂ%ﬁ.@qg}@ﬂ\@bﬁma/ of

conposed oOf an aqueous di spersion o Yo pi g gastric

nQcular Charmatolkyp) 1888 ) ehdodassart and Gaader(HaSaant Gako, 1990,
et,al., 1989, t...J. P m, 5 1:203-212). The . .
bR Sud:a0 Ta3E] S BIOkery eouilie o bistifing the viscosity
NRRidtBnBlcAlsEQiMhandciA ARPErSiohZfr asirRthalddyher. According to
record the force necessary to detach the two surfaces
(thiampiethathdbe \dscosity atonaporsand dugctouiondhesipnagp,avas calculated
function of the elongation (software TP d’5r008, Ti gplﬁﬁ‘ ,
Eng iR EALAKON Medutar Berr, TNV RETEr Maris ) 2NeTRe A HRLIVigal coeffi-

VAL KtsVGEviTESSH GAnE Uy shGh! uBH BhE§oIRES Irdkpatively. tiHe value

of np was subsequently normalized according to the following equation: An/m =

Mo/ Mp.

Then, the measures of viscosity variations due to mucin-polymer in-
teraction were carried out on agueous solutions containing: i) 15% of mucin
alone (nm); i) AG and other polymers, used as reference, at their respective
effective concentrations (np); iii) mucin-polymer mixtures, at the same concen-
trations previously indicated (ny).

The compositions used were as follows:

1. Aqueous solution of pig gastric mucin (MGS; TCI, Tokyo), at 15% w/w;
2. Aqueous solution of AG, at 5% w/w (FiberAid® AG, LAREX®):

-3. Aqueous solution of TSP, at 0.5% wiw (Farmigea, Pisa);

4. Agueous solution of hyaluronic acid, at 0.2% w/w (Chemofin, Milano);
5. Agueous dispersion of mucin, at 15% w/w, and AG at 5% wiw;

6. Aqueous dispersion of mucin, at 15% w/w, and TSP at 0.5% w/w;
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means of a hydraulic press (Perkin-Elner) at a
pressure of 3,000 kg/cnR. The results obtained were
conpared wth the adhesion worlR neas ured by solid
matri ces of the sane size with TS-pol ysacchari de
(TSP), already known in the literature as

nicagdbess dispepsienaf eslicm, tl 156 weamendBl/BRdoni¢2eid at 0.2% wiw.
resul ts_obtained are reported in the fol l ow ng

Tabl e. TABEEVISCORIMEYIGMSASHRES YieTe harried yawtrhy Medss of a Rheo-
%Hgﬁeﬁg%o (fka%g]g) F%tatlglqal scdRihal e?%ﬁfﬁbogk’ g @@hggggweasure-

ren nuci n- pol virer ‘adhesion
ex@ntnboties r(rZé@adh@sZMa) pabmerctdnssarﬂf tempbiatmgaloic827C. The

ggf‘ée?qullrgﬂ'go \&greapbﬁalirli%%p V\j.{gr(?ﬁl&aéjrag]{e & l}ﬁ%nr%nglng laetween 0 and
Phanrgaedl ogy, 10:83-92) and Hassan and Gallo (Hassan,

Gllo, 1990, Pharm Res., 7:491-495) was foll owed,

consi st iThg ruflynretis selutigns isbowi a&mtoyiavad:rermwmmsand the graphs

Bl Jefe Uetn i BRE S SPRBlA e, B utalidh béfiien shear
t @tréé@@@@ﬁj 9@|oc\l}\*£gré/@ﬁént§é(|rﬁl’éa'%é&%m/a the @ﬂld?%&!hsh@f mathe-

ere , hmnd hp are individ
cm’cucal @rO@ﬁssmgfparfcxrr@@h with tfe Rheowirssaftwaneuci n and

nor vat 1 DVBTEBEE41E g st Pt oNd e B GRS oirar 2 pse-

ht:lop’laétlebehmr the meakgmascall cyirsiagsht of Y igpdpHEISbtained,
due to nucin- nmer |nteract|on were carried out on

aBedeuned ayith Fhﬁw heewinpelitwigre, iy agsFollows nueiaD alTdheeviscosity in

118 Nevebpia IR o b L BB Ve o T BSeucoptastic

I fdrbnwmtdrfkwei‘a/mbulﬁtéd by Eeogihg bherg@iRalue of D and then obtain-
concentrations previously indicated (ht). The

cthigpoEPm Wﬁs’%@@@t'\&ﬁeﬁ?@%ﬁ@nﬁdm ¢80 s1). Aqueous sol uti on
of pig Qﬁgtvﬁé&oswc\}anués'v%? all e cor%léggl)nbngtaré[sroe/p%ed in Table 2

below, while the values of parameter An/n for the polymers used are reported
in Table 3.

(table follows)
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5. Aqueous di spersion

5bwWw 6 .

di spersion of nucin, at 15% wh,- and TSP at 0.5% w w;

7.

aqueous di spersion of mucin,

at 15% w w, and

hyal uronic acid at 0.2% w w. The viscosinetric
measures were carried out byAB&® of a Rheostress RS

150 (Haake) rot

tional

cyl i nder measur ¥'SFO8EY B

j scosi nmeter with coaxi al

CeoReRitignyupden stugy o

¢onst ¢ a‘n‘T_t—qftenper ure of B2C  Thejrneograns Were
obt ai ned for vel oc:ﬁésgrladi g\la val $ ralllgHylglurenimen .
0 afdmpPosidion 1 | e, pol c, B ;gvnst shawid _
Newt oni an behavi [oli ,W/ d szé(v)aa?( WY )ai NeqveMing us efinPa's)
ilh—order to evalluate thellinear correl atilon _between
shear sttess (t)| antf-Gel ocity gradients (indicated | 47.98
tha or D) by means Vf thematicat—processing 138
performed with tihe Rheow n g’ytw re. Hyaljuronic acid,
muci n angl rrtucin-pol yner dispersiogssshow a - 9.16
pseudopl astic behaviour. | The mathematicall correlatig
of the ot aphs obtained, performed with the Rh8&nin 24.40
software; s as ol jons Tt Bo—Thevigcosityin—th
Newt oni an f or nul atifoérqg and ?haél apparent Vi scosity of 773.10
tthe pseuslopl astijc f1@.oul ati ons wereooml cul at ed- by 190.41
choosing a cer invaluel of D and then obtain ing t
firom t he’ respectli vel®Quafions (D = 200 s|1 ) 0.2The | 145.97
viscosity vatues for—att—the—conpositions—are reported
in Table 2 below, while the values of paraneter Dh/h
for the polyners used are reaBtEe3l in Table 3. (table
foll ows) TABLE 2 Viscosity of the conpositions under
study TABLE 3 Dh/4n/afofith@ cemnesiions smsleastusly st udy As
he—resutts—show—the—agueous—sohutton—of TAGat—5%w"
presents a ‘ Hyaluronic
Composition OMGS 0 AG OTSP acid Ann
(% wiw) | (% wiw) | (Y%owiw) (“owiw)
15.0 5.0 - - 17.21
15.0 - 0.5 - 14.55
15.0 - - 0.2 3.02

As the results show, the aqueous solution of AG at 5% w/w presents a
much lower viscosity (1.38 mPa's) than the polymers taken as reference (9.16
mPa's and 24.40 mPa's for TSP and for HA, respectively), while the normal-
ized value An/m of AG is of the same magnitude as the TSP value. This indi-
cates that AG is able to form interactions of various kinds with the mucous
covering the conjunctival and corneal surfaces of the eye. Therefore, although
being a non-viscous polymer that does not blur vision and does not interfere
with contact lens use, AG establishes interactions enabling a prolonged per-
manence of the product in the pre-ocular region and thus a prolonged protec-
tion and hydration of the corneal surface.
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Dh/h of AGis of the sanme nagnitude as the TSP val ue.
This indi cates that AGis abl.e to forminteractions
of various kinds with the nucdds coveri ng the
conjunctival and corneal surfaces of the eye.
Therefore, although being a non-viscous pol yner that
dS¢adiestofidantact télmpendndohﬁtermitldmt erfere with
contact_| ens use, AG establ]jshes interactions enab

ng
a pr ol oh§&FSHes H%@ﬁ%f@ed? Ip¥FEagibeigontactigases with the polymer
DU, RO W30 81 QORGP A Vo e
Iea&do(alsynporteﬁbeimtl on To assess the degree of

S SR LTI o AP A s
( EAE®PSyuse® D@e\/vaélfd%\kol\ﬁa‘ii et rilef dhektysuMdxide containing a

accurately hed quantity of arabi nogal actan
(ﬁaVbéircmsaot pyru%@ [grtabs(s(qh)trcéqwas added @1vgof tueresreisdsothio-

BB B B GRG0 29 8 R e

(Sigrr%Amnnh; @érh«\a)wafmteerrﬁﬁuwmhu& dbitgined GRasEi®Ated for two
fol l owed by 20 of dibutyltin-dilaurate

(épgrr%aawér@cﬁ\ﬁe@&rﬁﬁw?twwmﬁwbm wihsetbenal fedemove the

?si]ﬁfjatfo% npPe “flfe pFT@?xQ?wdéffLFerre@ra%l' (?l"lé(f‘%{ 80°C (A.N.
vva I'ng with ethahol to renove t

d'del Beddenr & &ctGranbth, RIOTG; @@r[mﬂwdratlet/@emiaranmmméewa)

800C . Bel der & K. Car boh t

Rescar chie 59180 S5 lutEntiin ShRs watel dars rumgateq for e test

dei gni -t 8, WwaKe prepared for the test: 1. FITG AG

5% w w, 2. sodiumfluorescein (SF) (Sigma-Aldrich, St.

Lou®s, sasiun fluaesedimubw) (Sigmacblitisht Bhtlicris,dISAhB.0223% wiw.

oLt Lot ERAR e AN el W o afp have the

deamg fhedreecéndecasete( FORTIA®aolitR® atf 5% Ga Sbfidly contact
Cermany) were used for the test. The contact |enses

wianses hesuselalligs 1, Gibaoyision: Germery) wers usedfor thettastut
protei n?u‘%ﬁep% %s@@%@%ﬁ%n@g@@g ir9 Ml ofPrtificiaPledt HIOly without

of FITC
proteins, to which had been added 50 pl of a solution of FITC-AG at 5% wi/w

or of SF at 0.0223% w/w, and left to rest for 30 minutes. The lenses were then

washed by immersing them in 100 ml of artificial tear fluid for 15 minutes un-
der slow stirring with a magnetic stirrer. The treated lenses were then ob-
served with a Wood lamp at 365 nm in comparison with untreated contact
lenses as a reference.

None of the lenses showed any visible traces of fluorescence, dem-
onstrating the fact that the AG polymer is not withheld on the lens surface in
the conditions employed.

The artificial tear fluid had the following composition expressed in
mg/100 ml of deionised water: MgCl, 4.75; CaCl, 7.97; KHCO; 260.00; NaCl
754.00 (Burgalassi et al., 1999).
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the conditions e oyed, The artificial tear fluid had
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%@8%8% I\Iaga '7549.%% éﬁrdaﬁagﬁget a(f O, ¥L§99) . Ferni ng _

tjesctivVEneOna oé th modt ayeortaht physicginetaratherigticss of the mucous is

IBnBReRG o Pl s LY GO DE JBITEE bt & Pete Rovaporate at
jraBRt terdperaggeof the nost inportant physical
characteristics of the nucous is its capacity to

cryst al The ¢ariaus asperls Pbitedy EAUBtCTVEiatization gan yield useful
WARABHE o thE AN RAY Hriddlifty o DScH@HuaggifrUf‘a%%éy gfe classi-

ous crystalli zation can yrel

i fredl i0ed fourdyees:t he conditions of stability of

lachrymal film and they are cl as§i fied into, four

types: ype Iy ferﬂ@.gnisn@rqsgnbgré@kml M NSOV AEhARY spaces
ARy, [ rns

AW AR RS PHIERINS RGNS 8B fised bikence

cryst al Typalk crystallishiori an theffofrerofsferss s istill athunda@ahtout the

hut. t he individual ferns.are smaller in.size and a

B e A s hleEd S B nahas BudelfRedBiEL ere are

basBeRbIE @ ISetwBERGhE fnsf €rNing is present in a

partial way, the ferns are small and poorly branched;

there afepedisiedeingbb corepericly ddamkanvenctheelenss arg senall and
g B R B B o B e e

mat er i afy e Yedferhing iexdddnttaddcidlels are filaments or conglomerates
representing the degenerated mucous material mixed with exfoliate cells.

The first two kinds of ferning are typical of normal eyes with good
conditions of the mucous layer and of the lachrymal film. Type Ill seems to be
a form of transition and indicates a difficult state of the mucous in maintaining
its integrity and functions. Type IV indicates a great alteration of the lachrymal
fluid mucous components.

All the ophthalmic solutions that crystallize in the form of ferns compa-
rable to type | and type Il are structurally similar to the mucous glycoproteins
produced by the conjunctival goblet cells.

Thus, the ferning test was carried out in order to evaluate the possible
capacity of AG to crystallize with characteristics similar to the mucous present
on the eye surface. The test consists of evaporating at room temperature (25
+ 1°C), for 24 h, on a microscope slide, a previously prepared mixture com-
posed of 10 ul of solution at 2.5% w/w of AG and 2 pl of artificial tear fluid.

The 2.5% AG solution was prepared by dispersing, under stirring, a
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transition and indicates a difficult state of the
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that crystallize in the formof ferns conparable to

t yyitable zmdmtltwef bolyaree (BibeusiifrAG| yasex‘ﬁ)llardetmlsmwater After
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CoffanteRe daled d&tfmne@f b)‘BQhéblbgrtaﬂitlnt%@BﬁdM Yedté, Appdres Zhe hy-

m of artificial tear fluid. The 2.5% AG sol uti on was
pPehapisdtha ties pelysiaigundaideitdyt isr eerpgatipleuyitapihe glycoprotein
r
SRS B JREDUIRE AIRBL L 60 nd B stbkabingt i can o
oplaee tieel nByuraeANE00$ canmhent wednlthgdttdras ceticient duadgo patho-
M crostar mcroscope with a 10x magni fying I ens. The
'P9§sz¢35£’e§‘t5ron of the AG solution produced fern-1like
branched structures very simlar to those obtained
wi th human tear fluid. The result obtained, also
cBidloginad tegts heol ogi cal interaction tests, supports
the_h gt hes that the oI undet st udy IS
HPYE B & ENCE NG es” of the
OCU| ar T'h'é?#ésedttstﬂw utséél'&h@@lub%&%ﬂ@@bﬁ@é’tnﬁé@f atdbifdyhlactan
| ace the natural” nmucous conponent when the |atter
i («f IEGM\GD efriepaird g8 aigedy degrobed irethascti®m ondae cantact lens-

%ﬁ@@‘ﬁig&%@ﬁﬁ%}aﬁsg the pre-corneal pernanence time

Q

d the fluorescent derivative of
ar abi nogiaé agisatittive deté@inativre paHTICasGahrtsaldyical samples was

described in the section on the contact |enspolyne
i (RrEed QutdhrayglyfleQrimetric analysis. The equipment was composed of a
Shimadzu RF-551 fluorescence detector with appropriate integration software.
The detection was performed at an excitation wavelength of 490 nm and
emission wavelength of 514 nm.

The test was carried out on New Zealand albino rabbits weighing 2-
2.5 kg. 50 pl of the aqueous composition FITC-AG 5% w/w was administered
to the lower conjunctival sac of the rabbits. At suitable time intervals after
instillation (1, 3, 5, 10, 20, 30, 45 and 60 mihutes), tear fluid samples (1.0 pl)
were collected from the marginal portion of the lower conjunctival sac by
means of microcapillary (Microcaps, Drummond Scientific, NJ, USA), avoiding
any contact with the corneal epithelium. The tear fluid samples were trans-
ferred to Eppendorf test tubes and then analysed by means of fluorimetric
analysis after dilution with 50 pl of water.

The attached Figure 2 shows the percentage decrease in fluores-
cence of FITC-AG in the tear fluid over time, taking as 100% the fluorescence
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Shi madzu RF-551 fl uorescence detector with appropriate
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m&ni o&ﬁl | | ar& t}}d croca&s‘:’ry estyng Q?%I ﬁgé: fic, NJ,
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after 1_m nute. Iuores%énce is always high 10 m nutes
[

af ter alOhiPicREFRDI Hif Afec?Uase@IPRBtoN. 28 AARtsOf Argurately
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7 ee?%ﬂré(ﬂ gﬁ{g‘?gﬂéﬁgﬁ %Eég%olp%eégﬁlged”v@aier Q\A@Erb'h%fhbegs) and the

r egiutbinn tRus bhthined wasahﬂ:ated ahB8ath forn30 dmyumswm;mdsltlcm‘eg with a

The sent st us ar abi nqgal act an, sol uti on
& 'Frfrﬁécjggl%ﬂ I {}’F mﬂnwﬁgf\'as ﬂ@&"e‘i‘ naft er
r ef err eqfhetébl@t?orﬁﬁr@%bta}ﬁebhwé@ fifteTeePDRESE Babiitardlow’ hood by
% w w, rendered isotonic by adding a suitable quantity
ofneamsnoi 8123 ym stegie filleradtlimiaait iearéorpis) And paekagest in glass
%Es?rl ng the AG Sol conposition, a quantity of
accurately wei ghed pol yner was dlspersed i n dei oni sed

wat er (bldgse®s thé |||+1ﬂmlb@)ofaarﬁdbhbga%@taﬁ bANaéiation, in cases
obt ai ned was heated at 800C for 30 m nutes under

shhere H@e GPineah epilplial lesians preepssogiated wilbAnhgye syrdrome, an
?Wf]?lere &ﬁﬁeﬁggglg calhi&d § * ution thus obtained was

under am nar ow hood by
The tests were carried out by using New Zealand albino rabbits

weighing 2-2,5 kg.

One drop of an aqueous solution of 1.0% atropine sulphate (AS), 3
times a day (at 9 am, 1 pm and 5 pm) for 5 consecutive days, was instilled in
both eyes of the animals in order to decrease lachrymal production and induce
dry eye (S. Burgalassi et al., 1999, Ophthalm. Res., 31, 229-235). After 5
minutes of each AS administration, 50 pl of the AG-Sol composition containing
arabinogalactan was instilled in only their right eye.

The animals underwent the Schirmer | test at time 0 (prior to treat- |
ment) and on the 2", 3™ 4" and 5" day after the start of treatment. The test
envisages the measurement, once a day, of the quantity of tear fluid secreted.
The determination was carried out before each administration of the solutions
(AS and AG-Sol) by means of bibula paper strips (Alfa Intes) placed in the
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coivphermtioni dfhthehcsreeab epihelamn faausedebye des elyeembedssessed by
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obt epitaliahpbcradipos awagr afptdleal Oy ther chrnpal suBface arkeobserved:
aﬂ tact}ed drawi ngs. The figure shows how t he AG Sol
sOIRIVN RS a protective effect against the onset of

dry eyeTabibr£oetsw repofanhedesditstbtained! as 4 persdrage of fiu-
of treatnent, the detgr ee :
opositive eyes out of the total of treated eyes. The same results are reported
in the histogram of Figure 4 attached, which graphically compares the per-
centage of eyes resulting fluopositive after treatment with the AG-Sol solution
with respect to the percentage of fluopositive eyes in the control animals only

treated with AS.

(Table 4 follows)
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fluopositivity% | 8.33 16.67 50.00

From the results shown in Table 4 and Figure 4 it is possible to note
how in the untreated eyes the percentage of fluopositivity increases day by
day, and on 5" day of treatment reaches almost 60%, while in the eyes
treated with the AG-Sol solution, the percentage of fluopositivity remains con-
stant between the 4™ and 5" day of treatment, at a much lower value of about
17%.

3. Evaluation of the re-epithelisation capacity

The test reported below assesses the recovery time of a lesion pro-
duced on rabbit cornea after administration of the following compositions:
1. AG-Sol agqueous solution (5% AG, 4.41% mannitol;
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AG Sol solution. The test was conducted on New Zeal and
al bino rabbits weighing 2-2.5 kg. The rabbits were
anaest heti sed by intranuscul ar231'nj ection (0.1 5 m/kg)
of Zoletil 100(r) (Laboratories Virdac, France) and
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Cof treatoinesi fon 60exRvady. ARSt réﬁﬁ’ovmg the disc, the ocular surface was
thoroughly washed with 1 ml of physiological solution (Burgalassi et al., 2000,
Eur. J. Ophthalmol., 10, 71-76).

At time 0 (immediately after removal of the imbued paper and wash-
ing) and 3, 7, 18, 24, 27, 29, 31, 34, 41, 44, 48 and 51 hours after producing
the lesion, the ocular surface was coloured with 10 Ml of an agueous solution
of sodium fluorescein at 1% w/w and the diameter of the lesion was measured
by means of a specific micrometer.

The treated animals received 100 pl of the examined solutions in the
damaged eye 5 times a day (at 9 am, 11 am, 1 pm, 3 pm and 5 pm).

One group of animals, on which the corneal lesion had been carried
out, was left to heal spontaneously and was used as a control group.

Figure 5 of the attached dréwings graphically reports the recovery
trend of the corneal lesion of the animal groups over time. The data have been
reported as a percentage decrease of the area of the lesion, taking as 100%
the area at time 0. The same data are reported numerically in Table 5 below.
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by neans of a specific mcroneter. The treated ani mals
received 100 m of the exam ned solutions in the

wolawaged7eye 5 tinmes a day (at 9 am 11 am 1 POT/ITRR0@I00616

and 5 pn).One group of animals, on which the corneal

| esion had been carried out, gias left to heal

spont aneously and was used 4€°a control group. Figures

6 and 6a graphically show the corneal |esion recovery
trend, at two different |levels of detail, for the

ani mal Fggmuhs abose tablee.asTivell datfeorhdviguise®nit ie pessible to note

?@?ﬂ%ﬁi&éeﬁ%% ﬁlgﬁg%ﬁgggfclfqtiﬁgtr%{_igqap?iftgé ggg‘kﬁgi@%o only the
?IBFe(ﬁ)oIsE@h A®rPhEI8NRE ﬁ?%s%ﬂﬁ@éﬂﬁ@ﬂ, WG ostisies angignificantly

e recovery rate o by slowing it down;
ciiffeveet reoowenveatg thantthe camtrohyplier Jedaeld whilenAh@ol presents

AG Bz c osi.tion.accur 1 \ [ '
srRtRtra O PaRrea RS ad 20 31chd B Oty Bl g Start o
s e afthé @ for thatothsr admpositiogs tas bifferedes tsssignifiaant only with
cgﬁrg)ositi on iinmed at protecting the cornea is disad
V&t atieod® hovfsst ol ogi cal eval uation of treated corneas
To assess whether the re-epithelisation process -
besi des providing for the conplete healing of the
e Evaiuetidrmbf the nalepitthelisicmnapacidy sv the prelsence pfibenzalk-
proper stratification of epithelial cells, so as to

] the na tive corneal structure, a
hi st ol %'ect@Ft m(?%éé $hdVRScHRY lifd T4 lesiPaioaaced on the rabbit
corneas collected 24 hours after producing the corneal
|ceshemafterf adminisrgsiost @f the dolawing CARMPSHIPSUr t her

fl i i eni _
(1 orescayn SRS} Aouns BRASR1SH, A1 4 BSyeaighineh o
par af or el denGi® s abuebas dotuttorD.(3YMABG] 4.0D%hompinioe 0.01%

buffer. The sanples were then subjected to several

washi ngs beinzalkanipiin CBloTiSY). 12 hours, dehy drated in a
series -0f ! | SO Mad | kbt ighina 2-
concentﬁ]gt fegswxéansdbéﬁ gd%étdé)'g?\!%ze%adg é%ﬁﬁ?ﬁ%lrse\gieﬁ] 9
fD6 kgpTheabbbits nese appesthitider Bytietrainngewat injection (0.15 mli/kg)

B ot S e S By S B e
RRING CPREIUSAE RS aRaBEREASSPRA: the surface by instilling 10 i of

oxybuprocaine hydrochloride (Novesina®, MiPharm, Italy).

In order to cause the corneal lesion, a microbiology paper disc of 6
mm diameter imbued with 10 pl of n-heptanol was placed on the central region
of the cornea for 60 seconds. After removing the disc, the ocular surface was
thoroughly washed with 1 ml of physiological solution (Burgalassi et al., 2000,
Eur. J. Ophthalmol., 10, 71-76).

At time 0 (immediately after removal of the imbued paper and wash-
ing) and 3, 7, 18, 24, 27, 29, 31, 34, 41, 44, 48 and 51 hours after producing
the lesion, the ocular surface was coloured with 10 ul of an aqueous solution
of sodium fluorescein at 1% w/w and the diameter of the lesion was measured
by means of a specific micrometer.

The treated animals received 100 ul of the examined solutions in the
damaged eye 5 times a day (at 9 am, 11 am, 1 pm, 3 pm and 5 pm).
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epithelial cells to the damaged area, with the

formati on of a nonol ayer. The Epithel um instead,
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central region of the cornea) and stratified structure

only when conpl ete recovery occurred, when the
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pnoducthe drepeit tigtk 0N the precedi ng section 3 of the
blologlcal tests, led to a decrease of |esion recover

time toltd ppevibigttonaie dhal thédﬁ@ﬁ@ﬂqﬁgofd@enwmmﬁﬂonge modi-
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r eptagedudy perform ng the lesion and treatnments with

the pol yneric conpositions as reported above. The

animals were immedi ately sacrificed before conplete

r Bligtotdgical evaleatiohsPired®% &6rndggat is, when the

| atter was no Tonger neasurable wth t he equi prent
used, blip Fsgss eyaiher thepfeepihclisationarecessar kegides groviding

159 54 LB g9 L BSBLARAR "B KABHEL, i o

pdocsdt thee paipelr rmhaommcbrabbéptthamﬂ céhls% ddhbg ko essoradtitiiteethe na-
reconstituted epitheliumwas measured i n_each case.

MR P ERen BtriRiurey & histategical analysis wiss GRdedRbE each
t f
T or ool bF cfiuls cBRedibd. 22RBLY Hfict BRidibing the comeal

akesin, taferv@amplahe treeantargnivdhen noffacher tfluerdsoeirowetection was

rgbc’éjelrbgd eogf;tnﬁ\ehum and 1 week after recovery, were fixed in a 10%

paraformaldehyde solution in a 0.1 M pH 7.4 phosphate buffer. The samples
were then subjected to several washings with a buffer for 12 hours, dehy-
drated in a series of ethyl alcohol solutions of increasing concentration and
embedded at 4°C in a specific resin for optical microscopy (JB-4, Embedding
kit, Polysciences Inc.). The embedded sample was sectioned by microtomy
and subjected to Nissl colouring before being observed under a microscope.
24 hours after producing the lesion, the physiological reparative
mechanism was evident, since there was a shift and migration of the adjacent
integral epithelial cells to the damaged . area, with the formation of a
monolayer. The epithelium, instead, re-established a natural thickness (55-60

Mm in the central region of the cornea) and stratified structure only when com-
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nmm - sanple treated with 0.2% hyal uronic acid, 12 nm
These results show that the egi theliumgoing to
reconstitute the defi cient aféa does not yet have a
physi ol ogi cal thickness in any of the cases observed,
even if in the sanples treated with the AG Sol and
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The corneal samples thus treated were subjected to histological

al lesion, per-
he P

analysis with the same procedure as indicated above, and the thickness of the
reconstituted epithelium was measured in each case.

Measurement was performed at the same distance each time from the
re-growth margin, and highlighted differences in thickness of the epitheliums
reformed after the various treatments. In fa‘ct, the following results were ob-
tained:

Untreated control (spontaneous recovery), 6 um;
sample treated with AG-Sol (5% AG, 4.41% mannitol), 18 pm;
sample treated with 0.5% TS-polysaccharide, 18 um;

1

sample treated with 0.2% hyaluronic acid, 12 um.

These results show that the epithelium going to reconstitute the defi-
cient area does not yet have a phyéiological thickness in any of the cases
observed, even if in the samples treated with the AG-Sol and TS- |
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pol ymer were prepared ( 1 . AG5%wWw 2. AG 5% wWw +
Bz 0.01%ww) directly in Dul pecco's nodified Eagl es

medi um (DMEM Sigma Chemical " €97, St. Louis, M, USA).
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Calié 16 W Istinflibidn Bf 1RO HgeneRhtic ¥ & Ebithelial elements that this
product causes. The greater replication capacity of the epithelial cells leads to

an early stratification of the tissue, which thus manages to have a greater

number of cells to cover the deficit zone.

Cell toxicity studies

The cytotoxicity of solutions containing AG alone or in the presence of

~ benzalkonium chloride (Bz) was evaluated. Mother solutions of the polymer

were prepared (1. AG 5% w/w; 2. AG 5% w/w + Bz 0.01% w/w) directly in
Dulbecco’s modified Eagles medium (DMEM, Sigma Chemical Co., St. Louis,
Mo, USA). These solutions were then diluted 1:2, 1:5, 1:10, 1:100 and 1:1000
still by using DMEM.

The cell line used consisted of rabbit corneal epithelial cells (RCE
SV40 transformed, N. 95081046, ECACC, G.B.). The RCE line was created
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at nrosphere and with 5% CO2) , the reaction nedi um was
renoved and the cells were washed twi ce with DVEM F12;

100 M of fresh growth nediu dnd 10 M of WST-1

reagent were then added in each well. The cells were

agai n incubated for 2 hours (at 370C, in a hum dified
abpuosiebtng printang ¢uitubes 6023blahdom1eel gbithekalvezlle vgemel ryscombl-

SN T A S
Rﬁﬁé éﬁ@@&t‘?ﬁ‘f‘ﬁ“c%’hoﬁ'\@ g%@@ta%rwé@@g%e éé%lbbme%t &f B88mosomes

oratories, Hercule optimal 1 nhcubation
t and mmtdwltlhe V\ST 1 reagent had been determ ned

th h t T, .
e B D A GOl v
v\g')r i 18%'&1& @Heamaamo ags ll‘é%lé evef UST—\)Yermiﬁiedrww #lam’s nutri-

and 10 , respec |veI/y w t hout cel
TRet MK'UHT@SFW\%r @: ‘@xér@'sl@?éﬂ'nés (thev pch@Tth@en'C'”'n (100 Ul/ml),

SSERBAYES 0 DR E AIEL o Aot bl st o

Cglriesfoéfa%{%%emlnmti% ONI?YGMGG m!éeléttmlt\mm)hms?hlnl(5 ug/ml), epidermic
ar maceut i .ca oduct, acgordjn

P BraiRdacr (1 0irSU M I ARITIOR GO0 Sl 5uPn MG ALY, The cells
p?eﬁ heWRe @B Gty shilrfledWifmos Phe?é‘vﬂ%'f@ﬂ el !

tality is expressed as a percentage with respect to
the AG Eaattmmbnactﬂtbe degoze ot toxicitytedrihe Iselutiens destedeon the RCE

treted w th sol utions con Inin AG . or, the B

s Saeted auh by TeRa She BRI T e, b i Tommer-
t@@l?%\%@@@&élﬂw&ﬂéwtﬁhereaééhhtt WBT af (RgcHatsfshofics® S.p.A.,
increase in toxicity, above all, in the hi gher

cbtanzad r Abedast isThasest @geth@esnirttlrtgerthmuathnuwpbﬂmmaloﬁfctlwty, of
L HF BRI o Bl B B SR B0 [ Bampem Since

akigDtrandfeemadisa dan bhig beermapict helivingtdells, thet gvaritity of formazan
AG The present invention has been dj scl ose W|th

r efequsess diresinsosgiaied Ictheniabaeat it itk ep but it
Is to b?h%nﬁ@ESEéﬁ%dwteF@bla\é%'@ bBR%elPblides (Cornlng Costar® ltalia,

Milan) at a concentration of 5 x 10° cells/well. After 24 hours, at 90% conflu-
ence, the growth medium was removed and replaced with the solution to be
tested (100 pl of solution). After 60 minutes of contact (at 37°C, in a humidified
atmosphere and with 5% CO,), the reaction medium was removed and the
cells were washed twice with DMEM F12; 100 pi of fresh growth medium and
10 ul of WST-1 reagent were then added in each well. The cells were again
incubated for 2 hours (at 37°C, in a humidified atmosphere and with 5% CO,)
and the slides were gently shaken for 9 seconds; the absorbance of the me-
dium was measured at 450 nm by using an appropriate spectrophotometer
(Microtiter reader 550°, Bio-Rad Laboratories, Hercules, CA). The optimal
incubation time with the WST-1 reagent had been determined through a series
of preliminary experiments.

The spectrophotometric reading was performed against a “blank” well
\
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a tear fluid substitute having a protective and

re-epithelising ativity, containing from1%to 10% by

wei ght of arabi nogal actan in- aR “aqueous sol uti on,

characterised by the fact that is does not contain

benzal koni um chloride. 2 . An ophthal m c conposition

acomammg a mixtla of dnly ewaliwnrdnmpV\WS oM @20tamdc%0 hy respectlvely)
tght of ar b| no actan in an aqueous sol ution.
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4 containing ek ftreiatet with agilyt thenmadion aiitigno phanyacetioad product,
cl.ai B 1- §1 halfsﬁ cont ai nllng one or nore
t BRYUANE BUGSPIAYEJBITYE "5 An opht hal ni ¢
conposition according to claim4 , wherein the said
one or nore tonicity- aﬁkusti n&) agents are present in
t he aquéblisireptelis an i nAbSeK BQuantity as to provide
a solution with osnolarity between 150 and 300 nOsm L
6. An ophthal nmi ¢ conpositi®hsaccording to claim5 ,
wherein the said one or nore tonicity-adjusting agents
are chosen fromthe group consisting of: mannitol,
sodi um gRkaekdrs a@%ﬁé@hﬂbﬁﬁk@ﬂy fe Figlere VO'FFﬁwh?éﬁrdéH vitality is
acid and sorbi tol | m c” conposition
agspic§sad a&)aaWC@ﬂ@Q@thtfn aemeci te; thel A6 congertritiop logarithm,

o Al ECE s RRI RER ity SCURRESRIAA R R /85 o1 e Ac+B2
apugtues, ﬂ@Gtcﬁd oy show em‘y Shetorkit} af allahs testet icdhbemgations. The
one or nore buffers. 9. An opht al mc¢ conposition

aggdiian ey Bo caveedPB inciRaseith toneitys bevealk & hahigher concen-
gg}r@g@gh.ffﬁé“ Pra8eREO WP HeRSIkBhiIURE Hioridd @R Fvondy & Hignificant

cytotoxicity and, in addition, as demonstrated by the in-vivo experiments, also

a decrease in the re-epithelisation activity of AG.

The present invention has been disclosed with reference to some
specific embodiments thereof, but it is to be understood that variations or
modifications can be brought by persons skilled in the art without departing
from the scope of the appended claims.
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1-9, also containing one or nore preservatives, except
for benzal koni um chl ori de. 11. An opht hal m c
conposition according to cIaT§1IO wherein the said
preservatives are chosen fromthe group consisting of:
sodium nerthiolate or tinmerosal, phenylnercuric
nitrate or acetate, phenyl eChglM8l cohoi, nethyl -

et hyl - and propyl paraben, chl orohexi di ne acetate or

gl uconat e and chl orobutanol. 12. An ophthal m c

| i - .
ggg?gls In? L}gﬂocﬁﬂﬁﬁélmrlrgrggh ogfi’lénlcfg? ugég% é‘fté”%rgfﬂt{lézébsﬁbfsé)havmg

opiprotekctive aod'rrpe&mtheMngcad:mt;d|q®g1ta|olngl fedrm 11’/& 1o ibé&s by mveight of
EDTA, 14. Use

the sai d chel ati ng agent i

APOITHIAIEEB T el cpe o Aot £hafcionses Rogfhipct that s does
\Aﬁd)tgggntgfn FEaRiaRadhakicid n aqueous solution for the
production of an oph thalmc conposition with

ker at opzof\ec@mlwtéatqu qampgitiorelacsprdingde iclaiey 1, gentairiag from

aggo, I n does

ot oo i o abhinskicta bR SRl 3aleal g

to cl ai gsAhbphthdlmic wbﬁfpesmohfuhcﬁbadldgqmmmﬁism or 2, wherein the
solution contains from3%to 5% ht o
a$%l€|31’985108@i9&ﬁan ﬁ?'ar%ér%'&%@@?ﬁé Fg?'ﬂml?rﬁ?@UB?a”y acceptable
céiad 14-16, wherein the said oph thal m c conposition

i¥ a l[achrymal substitute recomended for contact |ens
users. 48Andphtalinir domgositioamecordingto ahpions df4talms 1-3, also

wherein the said oph thalmc . co 05|t|on|satear
oI O RO RO PrIEHE o S Re e

ker at OCQnAH”&ﬁHtHé{Mb %hﬂj’b%ltﬁﬂ?'ﬂabéﬁrbﬁi@ﬁi tams 4 l/%erle’ﬁﬁthe said

according toclaim1 wherein the said ophthal mc
conp ¥ mptetorisity- a@luahﬂgaagﬁots ateepraseat ireithe aflugouh salution in

as%c 5! onusanc(%y as (%o %yovric? n%ascotlutuoeWVQQ/utH oesmolarlty between 150 and 300
mOsm/L.

6. An ophthalmic composition according to claim 5, wherein the said
one or more tonicity-adjusting agents are chosen from the group consisting of:
mannitol, sodium chloride, potassium chloride, dextrose, boric acid and sorbi-
tol.

7. An ophthalmic composition according to any one of claims 1-6, also
containing one or more pharmaceutically acceptable acids or bases, as pH
correctors.

8. An ophthalmic composition according to any one of claims 1-7, also
containing one or more buffers.

9. An ophthalmic composition according to claim 8, wherein the said -
buffers are chosen from the group consisting of. phosphate buffer, borate
buffer, citrate buffer, bicarbonate buffer, trizma buffer (tri-hydroxymethyl-
amminomethane).

10. An ophthalmic composition according to any one of claims 1-9,

also containing one or more preservatives, except for benzalkonium chloride.
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11. An ophthalmic composition according to claim 10, wherein the
said preservatives are chosen from the group consisting of: sodium
merthiolate or timerosal, phenyimercuric nitrate or acetate, phenylethyl alco-
hol, methyl-, ethyl- and propylparabén, chlorohexidine acetate or gluconate
and chlorobutanol.

12. An ophthalmic composition according to any one of claims 1-11,
also containing one or more chelating agents.

13. An ophthalmic composition according to claim 12, wherein the
said chelating agent is EDTA.

14. Use of an ophthalmic solution containing from 1% to 10% by
weight of arabinogalactan in agueous solution for the production of an oph-
thalmic composition with keratoprotective and re-epithelising activity.

15. Use according to claim 14, wherein the said solution does not
contain benzalkonium chloride.

16. Use according to claims 14 or 15, wherein the said ophthalmic
solution contains from 3% to 5% by weight of arabinogalactan.

17. Use according to any oné of claims 14-16, wherein the said oph-
thalmic composition is a lachrymal substitute recommended for contact lens
users.

18. Use according to any one of claims 14-17, wherein the said oph-
thalmic composition is a tear fluid substitute for the treatment of kerato- |
conjunctival lesions and inflammations.

19. Use according to claim 18, wherein the said ophthalmic composi-
tion is indicated for the treatment of corneal abrasions caused by contact lens

use.



