¥159 59* 1 USE OF L-CARNI TI NE FOR THE PREPARATI ON OF A MEDI CAMENT IN THE
FORM ‘OF EYE- DROPS FOR TREATI NG CORNEAL DI SEASES ~ The present -

invention relates to a physiol ogical supplenment or nedlca

of eye-drops, useful for the treatnent of corneal 5d| sease Imumlm”l I“l m”
particular, the present invention relates to a physiol ogica

medi canent for ophthalmc use, in the form of eye drops~ conprit g—as Lhe
active ingredient L-carnitine, or a phﬂrnaceutlcally accept abl e salt

t hereof, in conbination with hum difyihg agents such as 10 sodi um

hyal ur onat e; @sit drOXicaiant e SHO. [THA PREHARZMONIOEEA NEDDIAHENT| ¥ EasCFoBM @&ni ¢ el enent s
such as zi nc, EYFEIRGENECRe TREATIYE LAPRNEPD DBHBFEIM and taurine; useful for
preparing a physiol ogi cal supplenment or nedicanment for the treatnent of
corneal oedenma. The cornea is the transparent, dome-shaped w ndow covering
the 15 front of fThe @¥€entl invefitien PRYVEES Ub & epHyRL1bdichl SslifEBentlodVi di ng 2/ 3
of the eyes focusing power. Like the crystal on a watch, it gives us a

cl ear wi ndovwntdichmekt, tiirthelddrm of eye-dtops cosafehfor She Xiteh ar@htyofs@nsédli ve, t here
are nore nerve endings in the cornea than anywhere else in the body. 20The
adult corheadissasesl y about 1/2 mllinetre thick and is arranged in three
mai n regions, or layers: - Epithelium it functions primarily to Nock the
passage of foreijn pratienlaal theicpreasntdimtengpnwatletesi tt ; tiwswjegicadnd ot her

| ayers of the cornea, and provide a snooth surface that absorbs oxygen and
ot her supplement or medicament for ophthalmic use, in the form of eye-drops,

orm

comprising as the active ingredient L-carnitine, or a pharmaceutically
acceptable salt thereof, in combination with humidifying agents such as
10  sodium hyaluronate; antioxidants such as vitamin E; inorganic and
organic elements such as zinc, manganese, sodium, potassium and
taurine; useful for preparing a physiological supplement or medicament
for the treatment of corneal oedema.
The cornea is the transparent, dome-shaped window covering the
15 front of the eye. It is a powerful refracting surface, providing 2/3 of the
eye's focusing power. Like the crystal on a watch, it gives us a clear
window to look through.
The cornea is extremely sensitive, there are more nerve endings in
the cornea than anywhere else in the body.
20 The adult cornea is only about 1/2 millimetre thick and is arranged
in three main regions, or layers:
- Epithelium: it functions primarily to block the passage of foreign
material such as dust or water into the eye, and other layers of the
cornea, and provide a smooth surface that absorbs oxygen and other

25 needed cell nutrients that are contained in tears. This layer, which is

lllllmII!!IIMIIIVIIIIII IIIIIIIIHII!

_ *G00002*




25 needed cell nutrients that are contained in tears. This layer, which is
1111211111221111221111211112111E121111111 *@00002* 2 about five cells deep, is
filled with thousands of tiny nerve endings that nmake the cornea extrenely
sensitive to pain when rubbed or scratched. - Stroma: is |ocated
behind the epithelium the stroma conprises about 90 percent of the cornea.
It consists primarily of water and |ayered 5 protein fibers that give the
cornea its strength, elasticity, and foerm and cells that nourish it. The
uni que shape, arrangenent, and spacing of the protein fibers are essenti al

in produci nghdul&iveOtdIRAdEep, 1§ Hiled OREH thio§atid 05 B eRée endifgotgl i um
this single layer of cells is |located between the 10 stroma and t he aqueous

hunor. BecCaWaRe (e cSrinelBRtrleeiths sésiBRS B PaindlBén ribseEhdairBtiHedn s pri mary
task is to punp excess water out of the stroma. Wthout this punping

action, the stromroyab! ¢ sovekdd Wehthdveth@lepitbelG@me thazZitrordA o rigeat el y
opaque. Cedema, or swelling, of the cornea occurs when the cornea is unable

15 to keep dgcsrldo Eé&eﬁt 8hehd LotndabBOtdHsidte pRiRail! Gt atét tahidNayéred The
inside lining of the cornea is responsible for keeping it clear, and if

this |ayer paidanaged thipiveheOforeios N8ALtroRdB RIS it9C 6HA - fofzaliaag of
corneal oedema include: (a) disorders of the inside |ayer of
cells that nourish it. The unique shape, arrangement, and spacing of the
protein fibers are essential in producing the cornea's light-conducting
transparency.
- Endothelium: this single layer of cells is located between the
10 stroma and the aqueous humor. Because the stroma tends to absorb
water, the endothelium's primary task is to pump excess water out of the
stroma. Without this pumping action, the stroma would swell with water,
become hazy, and ultimately opaque.
Oedema, or swelling, of the cornea occurs when the cornea is unable
15 to keep itself clear and fluid begins to accumulate within it. The inside
lining of the cornea is responsible for keeping it clear, and if this layer is
damaged symptoms of corneal oedema may occur.
Causes of corneal oedema include: (a) disorders of the inside layer of
the cornea such as Fuchs' endothelial dystrophy; eye surgery such as
20 cataract surgery; eye trauma; acute glaucoma with very high eye pressure;
or (b) neurotrophic keratopathy caused by: infections due to, for example
Herpes virus or mycobacterium leprae; lesions of cranial nerve V due to
traumatic lesions, chirurgic lesions, tumor, aneurism, or genetic causes;
metabolic, due to diabetes or vitamin A deficiency; iatrogenic, due to

25 ocular and laser chirurgy, contact lens, radio theraphy; toxic, due abuse



the cornea such as Fuchs' endothelial dystrophy; eye surgery such as 20

cataract surgery; eye traumm; acute glaucoma with very high eye pressure;
or (b) neurotrophic keratopathy caused by: infections due to, for exanple
Her pes virus or nycobacterium| eprae; |esions of cranial nerve V due to

traumatic lesions, chirurgic |lesions, tunor, aneurism or genetic causes;
nmet abol ic, due to diabetes or vitamn A deficiency;, iatrogenic, due to 25
ocul ar and | aser chirurgy, contact lens, radio theraphy; toxic, due abuse
3 of topic anaesthetic, chronic use of %ypotonic eye drops, non steroideal

antiinfl am&p&{/&mdmgést exdr o B3 o b EhIS WGP A3p0ChERS %ai&ém

chloride; exposdure to ¢ enlc or yS|c agent suc 'as sno aci d,
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5 keratoconjunctivitis, giantop oconjunct|V|t|s

ker at ocon U”ﬁﬂﬂo}’lg&’ &x o%h?@‘cé‘tc emi&ll otr;kﬁ-q%yg%ll 'a%ell?ﬁ;%%dgh&f%?{%}e@,saéiﬁ}” oi deal

opht hal nopat nto and ctroplo paretic

Treat ment of afk%[ﬁ%"%{lnfaeﬁé%ugeeﬁﬂﬂﬁc HhdrhHatidHSRe M 'bfkpfﬁ%ﬁ%@sﬁﬁﬂ
treated with hypértonic eye drops and ointnent. This draws fluld %0 out of

the cornea apgakdtoRjliQivi@ars. ﬁﬂ?oﬂ&%h[b?r t OxElRBfordiiiSctiRtidIea. alypic Severe
oedemn, especially Wwth bllster (bull'ae) formation, may require corneal

transpl ant t Re@@bdoflinctivitis; alft@adsy ropReS eliaf p&s‘?ﬁ&?%hcﬁeﬁe@ﬁyr@&e‘apg
hydrogel contact |ens wear is well docunented; however, the ragnitude of
| ens- i nducedosM@lalithBBathy, Entopion and Ectropion, paretic lagophthalmo.

Treatment of corneal cedema depends on its cause. Mild oedema
can be treated with hypertonic eye drops and ointment. This draws fluid

10 out of the cornea and into the tears, and helps to clear the cornea. More
severe oedema, especially with blister (bullae) formation, may require
corneal transplant to correct.

The development of corneal oedema during hydrogel contact lens
wear is well documented; however, the magnitude of lens-induced swelling

15 cannot be completely explained in terms of a response to hypoxia.

Sodium hyaluronate is a very well known compound used to protect
corneal epithelial cells, especially in patients with dry eye syndrome or
with Sjogren’s syndrome. The action of sodium hyaluronate is due not
only to its protective role of a mechanical type exerted on the epithelial

20 cells as a result of its viscoelasticity, in situations of reduced tear
production, but also to the positive effects of its particular biological
function on corneal epithelial cells by stimulating their migration (Exp.
Eye Res., 1991;53:753-758).

Taurine (or 2-aminoethanesulphonic acid) is considered an amino

25 acid, even though it does not possess the characteristic carboxyl group



15 cannot be conpletely explained in terns of a response to hypoxia.

Sodi Um hyal uronate is a very well known conpound used to protect corneal
epithelial cells, especially in patients with dry eye syndrone or with
Sjogren's syndrone. The action of sodium hyaluronate is due not only to its
protective role of a nmechanical type exerted on the epithelial 20 cells as
aresult of its viscoelasticity, in situations of reduced tear production,
but also to the positive effects of its particular biological function on
corneal epithelial cells by stinmulating their mgration (Exp. Eye Res.,

1991; 53: 753- 758) . Taurine (#6r 2-ami noethanesul phonic acid) is
considered an_am no 25 acid, even though it does not possess the
charact eri st$€ éﬁﬁbﬁ%??sﬁkﬁdﬁouﬂ Teaing ipenlyniesestdn t gﬁéﬂﬂnakgﬁﬁpne is only

present in the ani mal real m whereas vegetabl e foods do not possess this
am no aci d. Whereas\jeggiable feofls dp ot pssess HRIs AMIRRIRACIGT the cel | nenbr anes

and is found in the hunan hody in 4 for caonsi sti ng of t ocopher ol -
tocopherol, y-to CERREY & SatRf @%%c?d’ét?é"r‘gt“;"t %Fh%eélemcel‘fébran'f’%réf’l‘ﬁ)crésthe m)st
frequent in_the retina_and i nd is the one with th e test

anti oxi dant ‘SHRE fiPeds AnRan vérhg‘t %Hﬁﬁt‘ic\ﬂst ing ol a-toco ﬁ%‘%L

i i I t Il k field d nb of
hase ar g cdSORFE: Foophe Lod T ey ot t?l&&?*%?ﬁ?f?ﬁlﬁ%@@%t?&ﬁudo
2000). f L- t t J I d'
e L e T S
reported that, lc *tln for. eventing retinal injury follomed

by |schen1af§UP§b3P ﬁgggﬁeragma Sﬁavmjgm%t‘ri"dim%bharmacol 1994 Wnter;

SO0H) o oL T orhe ReL 'R dnbiabid LRECHA Y L Ath 36 HeSBbaRLP geig

acylcarnitines are presen varirous tissues o eye ahd play an

rorant "o Aol ASSE RS0 I B ST A e
reserve. (Pescosolido 2000).

Previous uses of L-carnitine in ophthalmological field is already
known..

In Eur. J. Ophthalmol. 2003 Jan-Feb;13(1):80-5 is reported that L-
carnitine is useful for preventing retinal injury followed by ischemia-

15 reperfusion.

In J. Ocul. Pharmacol. 1994 Winter;10(4):643-51, is reported that
free carnitine and acid soluble acylcarnitines are present in various
tissues of the rabbit eye and play an important role in those tissues of the
eye where cells of a muscular nature are present and may represent, after

20 esterification, an important energy reserve.

In Res 1992;18(8):355-365 the use of L-carnitine in the cardiological

field is described.

None of the above-cited patents or publications describes or

suggests the use of L-carnitine for the treatment of corneal oedema.



In Res 1992; 18(8): 355-365 the use of L-carnitine in the cardiological field

i's descrlbed None of the above-cited patents or publications
descri bes.or suggests the use of L-carnitine for the treatnent of corneal
oedema. 5 In the nedical field there is still a strongly perceived

need for the availability of therapeutic agents or physiol ogical supplenent
useful for the treatnent of the above-nentioned corneal diseases. It has
now been found that a physiol ogi cal supplenent or 5 nmedi canent for

ophthal m c use, in the form of eye- droés conprising as the active
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and 25trifl uoroaceta
10 optionally one or more ophthalmologically acceptable excipient and/or

diluent is wuseful for preparing. a medicament or a physiological
supplement for the treatment of corneal oedema.

What is meant by pharmaceutically acceptable salt of L-carnitine is
any salt of the latter with an acid that does not give rise to toxic or side

15  effects.

These acids are well known to pharmacologists and to experts in
pharmacy. Non-limiting examples of such salts are: chloride, bromide,
orotate, aspartate, acid aspartate, acid citrate, magnesium citrate,
phosphate, acid phosphate, fumarate and acid fumarate, magnesium

20 fumarate, lactate, maleate and acid maleate, oxalate, acid oxalate,
pamoate, acid pamoate, sulphate, acid sulphate, glucose phosphate,
tartrate and acid tartrate, glycerophosphate, mucate, magnesium tartrate,
2-amino-ethanesulphonate, magnesium 2-amino- ethanesulphonate,
methanesulphonate, choline tartrate, trichloroacetate, and

25 trifluoroacetate.



What ‘i s nmeant by pharmaceutically acceptable salt of L-carnitine is also a
sal't approved by the FDA and listed in the publication Int. J. of Pharm 33
(1986), 201-217, which is incorporated herein by way of a reference. 5A
further object of the present invention is a physiological supplenent or
medi canment for ophthalmc use, in the formof eye-drops, conprising as
active ingredients: L-carnitine at a dose of 5-15% preferred dose is 10%
taurine at a dose of 0.05-4% preferred dose is 2% 10sodi um hyal uronate at
a dose of 0.05-1.5% preferred dose ks 0.2% - vitamn Eat a dose of
0.05-1.0% preferred dose is 0.2% manganese at a dose of 0.01-0.1
ng/ L, preferr e@hdosemesnt b phamypakeutidGdiyrazcaptabledsa e obL-d@rlitihe 5s nyg/ ni,
preferred dose is 1.02 ng/nL; - sodium at dose of 5-5000 ng/L, preferred
dose i s 3@ismAlsalt apptoxsd ihyntltet FRAdage listedl il 00€ pwiplicatign éfierk eff dose is 9
ng/ L. .
Pharm. 33 (1986), 201-217, which is incorporated herein by way of a
reference.
5 A further object of the present invention is a physiological
supplement or medicament for ophthalmic use, in the form of eye-drops,
comprising as active ingredients:
- L-camnitine at a dose of 5-15%; preferred dose is 10%;
- taurine at a dose of 0.05-4%, preferred dose is 2%;
10 - sodium hyaluronate at a dose of 0.05-1.5%, preferred dose is
0.2%;
- vitamin E at a dose of 0.05-1.0%, preferred dose is 0.2%;
- manganese at a dose of 0.01-0.1 mg/L, preferred dose is
0.051 mg/L;
15 - zinc at a dose of 0.5-1.5 mg/mL, preferred dose is 1.02
mg/mL;
- sodium at dose of 5-5000 mg/L, preferred dose is 30 mg/L;
- potassium at a dose of 1-1000 mg/L, preferred dose is 9
mg/L.
20 It is a further object of the present invention the use of the eye drops
of the invention, for the preparation of a physiological supplement or a
medicament for the prevention or treatment of corneal oedema caused by:
(a) disorders of the inside layer of the cornea due to Fuchs' endothelial

dystrophy; eye surgery such as cataract surgery; eye trauma; acute

25 glaucoma with very high eye pressure; or (b) neurotrophic keratopathy



201t is a further object of the present invention the use of the eye drops
of “the invention, for the preparation of a physiol ogical supplenent or a
medi canent for the prevention or treatnment of corneal oedema caused by: (a)
di sorders of the inside |layer of the cornea due to Fuchs' endotheli al
dystrophy; eye surgery such as cataract surgery; eye trauma; acute 25

gl aucoma with very high eye pressure; or (b) neurotrophic keratopathy 7
caused by: infections due to, for exanple Herpes virus or nycobacterium

| eprae; |esions of cranial nerve V due to traumatic |l esions, chirurgic

| esi ons, tunor, aneurism or genetlc causes; netabolic, due to diabetes or

vitam n A delLenenGYelAbAAe] Gor S hO 186 LR A0G, LASSEaGBLLHY 0V, cont act

5 |l ens, toxic opl ¢ ana C, chronic use

of hypomrlbﬁra%yqe%&?so% 04 a?tr?efr% Glﬁ‘ ue@ 't}mrhméﬁ&xs,d&ﬂ%gmeydfOps

preservati ves suc enza coni um chl ori de; exposure to em—cal or

physi cal agephs SuRH %ﬁ@r}ke& g€ callbd@leraBlild G d5fiAldld o7 chronic

i nfl ammation due to ble tis, Springs kerat oconjunctivitis,

gi ant opaplma%nkeaeﬁ&  Weddetiid, idte t@U&QPAr%ﬁiﬁfa@EP@l@i%x‘é?C%ﬂ’thﬂ S;
alteration of the eyelid position such as thyroideal haInDpathy,

Ent opi on aefls, GelidoRieddphy) 26:8¢, Guéd QMbe@anaesthethhéh@Ylﬂr dsops according
to the present invention may additionally contain further antioxidants such

as Vi tam mypototit adfien dfsps] ndIOrAGRiddal ;artFhildiahiadbrys dAgesaNéldadss - angi ogeni ¢
agents; citicholine; hum difying agents; inorganic el enents; regul ator of
t he cel | ul pes@samveasr siligh aanbératonbgn clbtide;r etpoagentts ;cheniicdlusmgal agents;
and/ or one or nore al kanoyl L-carnitines selected fromthe group consisting
of acetyl ,physopl agghts vadtemyl smolssy alcit, ydlkalyutaytiyic laerdtitis;obhutoyicy |
L-carnitine, 20or a pharmaceutically acceptable salt thereof.
inﬂammation due to blepharitis, springs keratoconjunctivitis,
10 giantopapillar keratoconjunctivitis, athopic keratoconjunctivitis; alteration
of the eyelid position such as thyroideal ophthalmopathy, Entopion and
Ectropion, paretic lagophthalmo.
The eye-drops according to the present invention may
additionally contain further antioxidants such as vitamin C, vitamin A;
15 Borage oil; epithelialising and anti-angiogenic agents; citicholine;
humidifying agents; inorganic elements; regulator of the cellular
osmolarity; antibiotics; antiviral agents; antifungal agents; and/or one
or more alkanoyl L-carnitines selected from the group consisting of
acetyl, propionyl, valeryl, isovaleryl, butyryl and isobutyryl L-carnitine,
20 or a pharmaceutically acceptable salt thereof.
The following examples illustrate the invention.
EXAMPLE 1

15 Patients with corneal oedema (due to cornea guttata) were

treated for a month with the eye drops of the invention.



The follow ng exanples illustrate the invention. EXAVPLE 1 15
Pat'ieénts with corneal oedena (due to cornea guttata) were treated for a
nonth with the eye drops of the invention. 8 The patients were

noni tored (every week) using the foll owi ng exam nations, before and after
the adm nistration of the eye drops of the invention: Electronic
pachynmetry 5Confocal mcroscopy Contrast sensitivity "~ Using pachynetry
the central and paracentral thickness of the cornea was neasured in

m crons. The five corneal |ayers were8exam ned by confocal m croscopy,

eval uating the nunber of endothelial cells, their 10 pol ynegathi sm and

pl eonor phi sm  THE Ratishin. WaE|l sopi@redi Erami Meekk ysingetihs loyiagani ned
usi ng the sanme procedure. Finally, as a functional exam nation, the
contrast s&RER{Natony, Beicie aRe LT dhe admipistradion; ¢f hecsie ¢pep & ther degree
fromO0.5 to 12. Results 15Usi ng pachynetry, the analysis of the val ues
obt ai ned b&FGPECNd after the adninistration of the eye drops of the
invention reveal ed a redquction of approximtely 25% in the thickness of the
cornea both in the &ent ?dﬁﬂﬂcPﬁﬁmﬁg?EXentral zone, which lasted for

appr oxi rg‘at ely 4-6 hgurs C(;101‘ntf(()acra1 %lqgog%ggyr ation.

° Contrast sensitivity
Using pachymetry the central and paracentral thickness of the

cornea was measured in microns. The five corneal layers were examined
by confocal microscopy, evaluating the number of endothelial cells, their

10 polymegathism and pleomorphism. The stromal cells and epithelial cells
were also examined using the same procedure. Finally, as a functional
examination, the contrast sensitivity curve was plotted at the different
cycles per degree from 0.5 to 12.
Results

15 Using pachymetry, the analysis of the values obtained before and
after the administration of the eye drops of the invention revealed a
reduction of approximately 25% in the thickness of the cornea both in the
central and the paracentral zone, which lasted for approximately 4-6
hours after administration.

20 The evaluations performed using confocal microscopy revealed
better definition of the stromal cell margins, a clear sign that there had
been a significant reduction of the oedema. Similarly this reduction was

also apparent in the epithelial cells.



20The eval uations perforned using confocal mcroscopy reveal ed better
definition of the stromal cell margins, a clear sign that there had been a
significant reduction of the oedema. Simlarly this reduction was al so
apparent in the epithelial cells. 9 The functional exam nation
confirnmed the norphol ogi cal data, finding a significant increase in the
val ues of the sensitivity curve which restored the physiol ogical val ues.
These therapeutical effect was confirnmed/ nmaintained during 5 foll owi ng
periodi ¢ nedical and instrunental exagi nations. - L-carnitine is a
known conpounds whi ch preparation is described in US 4, 254,053. The

physi ol ogi cal sgppl RIRELNEN &XBHIicRABN lcontitRedi B tRotIMIdRI@S eA4tal NVeNt i on
may be bought with or w thout medical prescription. 10 The physi ol ogi cal
suppl ement HJiAEQI SaABBLNAGROELeNY the JvallgeddbeaRNdensieHt diaRe iwhigleposed of
active ingredients which are famliar to operators in the nedical field and
al ready i n fserédtied pRysiabgipdlaglige, and their pharmacot oxi col ogi cal
profiles are known. Their procurenent therefore is very easy,

i nasmuch as theShess ethkbaginiddct sffedti chashavenfresd /amidfamedar &detingow for a
long tine and are of a grade suitable for human or ani mal adm nistration.

I n the f®l | followipgareiodepmedtied! mohirstminéntgl exeamphtdsn®df conposition
according to the present invention. Eye-drops (about 1200 nOsm L)

20L- car ni ti nel0%ecarnitine is a known compounds which preparation is described

in US 4,254,053.
The physiological supplement or medicament according to the
present invention may be bought with or without medical prescription.

10 The physiological supplement or medicament according to the
present invention is composed of active ingredients which are familiar to
operators in the medical field and already in use in clinical practice, and
their pharmacotoxicological profiles are known.

Their procurement therefore is very easy, inasmuch as these are

15 products which have been on the market now for a long time and are of a
grade suitable for human or animal administration.

In the following are reported non limiting examples of composition
according to the present invention.

Eye-drops (about 1200 mOsm/L)

20 L-carnitine 10%
taurine 2%
sodium jaluronate 0.2%
vitamin E 0.2%
zinc 1.02 mg/L

25 manganese 0.051 mg/L



tauri ne2% sodi um ] al uronate0. 2% vitam n EO. 2% zi ncl. 02 ng/L
25rfanganese0 051 ng/L 10 sodiunB0 ng/L potassiund® ng/L Sodi um
nertiol ate0. 02 ng/ nL Dem neralized water Volune5 mi/vials. 11 CLAIM

10
sodium | 30 mg/L
potassium 9 mg/L
Sodium mertiolate 0.02 mg/mL

Demineralized water Volume 5 mL/vials.



1. A physiol ogical supplenment or nedi canent for ophthalmc use, in the form
‘of ‘eye-drops, conprising as active ingredients L-carnitine, or one of its
pharmaceutically acceptable salts, in conbination with 5 hum difying

agents; antioxidants; inorganic and organic elenents, and optionally one or
srore opht hal nol ogi cally accept abl e exci pient and/or diluent. 2. The
eye-drops of claiml1, in which the hum difying agent is sodi um hyal uronate;
the antioxidant is vitamn E; the inorganic and organi c 10el enents are
manganese, sodi um potassium and taltine. 3. The eye-drops of claim1, in
whi ch the pharmaceutically acceptable salt of L-carnitine is selected from
the group conprising: chloride, bromde, orotate, aspartate, acid

aspartate, acid citrate, nagnesiumgﬁﬂygﬁe, phosphat e, acid phosphate,
fumarate and acid fumarate, 15 magnesium funmarate, |actate, nmleate and

aci d mal eatwe, AcKRISiRIeEicCHPPRISACAL OT TREHERPEDT &5 ap {%eUsSufphat e, aci d
sul phate, glucose phosphate, tartrate and acid tartrate, glycerophosphate,
mucate, rmagneSIUATIRPE £ drops. SARESEENAhastYS Hshed et laGRBYEIR% 2- ani no-

et hanesul phonat e, t hanesul phonat e, 20choline tartrate, trichloroacetate,
S L E ] Dor oa Bhe L e hame PRGNS e gh Rl M R SRt Sows g

conposjtion:  L-carnitinel @6t%urhpe%@6.sodiuszHLwonate . 2% 25vitam n
EO. 2%"° 12 - zi HB&III IH%/aLgen S, antioxidants; 1norgarliic anda organic € ements,

and optionally one or more ophthalmologically acceptable excipient
and/or diluent.

2. The eye-drops of claim 1, in which the humidifying agent is sodium
hyaluronate; the antioxidant is vitamin E; the inorganic and organic

10 elements are manganese, sodium, potassium and taurine.

3. The eye-drops of claim 1, in which the pharmaceutically acceptable
salt of L-carnitine is selected from the group comprising: chloride,
bromide, orotate, aspartate, acid aspartate, acid citrate, magnesium
citrate, phosphate, acid phosphate, fumarate and acid fumarate,

15 magnesium fumarate, lactate, maleate and acid maleate, oxalate,
acid oxalate, pamoate, acidl pamoate, sulphate, acid sulphate,
glucose phosphate, tartrate and acid tartrate, glycerophosphate,
mucate, magnesium tartrate, 2-amino-ethanesulphonate,
magnesium 2-amino- ethanesulphonate, methanesulphonate,

20 choline tartrate, trichlorpacetate, and trifluoroacetate.

4. Eye drops of claims 1, having the following composition:

- L-carnitine 10%
- taurine 2%
- sodium jaluronate .0.2%

25 - vitamin E 0.2%



manganese0. 051 ng/L sodiunB0 ng/L potassium® ng/L. 55. Use of the eyes
drops of clains 1-4, for the preparation of a physiol ogi cal supplenment or
medi canent for the prevention or treatnment of corneal oedema. 6. Use
according to claimb5, further conprising antioxidants such as vitamn C
vitamn A, Borage oil; epithelialising and anti-angi ogenic 10 agents;
citicholine; humdifying agents; inorganic elenents; regulator of the
cellular osnolarity; antibiotics; antiviral agents; antifungal agents;

and/ or one or nore al kanoyl L-carnitines selected fromthe group consisting
of acetyl, propionyl, valeryl, isovaP%ryI, butyryl and isobutyryl
L-carnitine, or a pharmaceutically 15acceptable salt thereof.

- zinc 1.02 mg/L
- manganese 0.051 mg/L
- sodium 30 mg/L
- potéssium 9 mg/L.
5 5. Use of the eyes drops of claims 1;4, for the preparation of a

physiological supplement or medicament for the preven‘;ion or
treatment of corneal oedema.

6.. Use according to claim 5, further comprising antioxidants such as

vitamin C, vitamin A; Borage oil; epithelialising and anti-angiogenic

10 agents; citicholine; humidifying agents; inorganic elements;

regulator of the cellular osmolarity; antibiotics; antiviral agents;

antifungal agents; and/or one or more alkanoyl L-carnitines

selected from the group consisting of acetyl, propionyl, valeryl,

isovaleryl, butyryl and isobutyryl L-carnitine, or a pharmaceutically

15 acceptable salt thereof.



