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~USE OF L- CARNI TINE OR OF ALKANOYL L- CARNI TINES FOR THE

PREPARATI ON OF A PHYSI OLOGE CAL SUPPLEMENT OR- - - -
VEDI CAMENT FOR OPHTHALM C USE I N THE FW’/

EYE- DROPS The present invention relates W WIM{WE
" L-carnitine and/or one or nore al kanoyl L-ca S

for the preparation of a physilol ogi cal- suppféttent or

nmedi cament in the form of eye-drops useful for the
tUSEQMEGARNITINEGDR 08IALEAS@USBSARKITINES FSH Me@ PREPARIEION OF
thr %ﬁ@k%@% gonRLEMENTeeR WERAMENO DR ogHThe M€ usatN DfiE
{FREMSREYE-PRPES o powerful refracting surface,

providing 2/3 of the eye's focusing power. Like the

crysThat presentviavehiionhtrelateesotheausd 6AL-cathfH@VahH@/ or one
| ook through. The cornea is extrenely sensitive -
orherore ankkamoyk Reamdtiendi figs thd GriepatAigok A5ME apkiftafogical
anywhere else in the body. The adult cornea is only
sapgi¢meh? on mhédietarertthirc khantbrins ofabyedgess iuschlll @8 the
mai n regions, or lavers: Epithelium it functions
tped el ¢f cagnghbdisearhes.passage of foreign materi al
such as dust or water into the eye, and other |ayers
of Thechenepinths anbparent déomessinaidy winidae eovdradg the
absor bs oxygen and other needed cell nutrients that
front elotheagyredt inatroweriureiattiyge surfade] phowdirgo®/(8 of the
five cells deep, is filled with thousands of tiny
cyersy ocusivag mevarhdikedike emstalornea wadchenekives us a clear
sensitive to _pain_when rubbed or scratched. 20 -

to japly HEQUER- behi nd the epithelium the stroma
conprj ses about 90 percent of the cornea. It consists
Pri maPFIGPTBER WRESTAREY SenaitEe - fhereiame frbrsr Betvhandings
i%i%e t he c%nea its strengt,h, .elasticity-, and -

e cornea than anywhere els€ in the body.

~The adult cornea is only about 1/2 ini]]imeter thick and is
arranged in three main regions, or layers:

- Epithelium: it functons primarily to block the passage of
foreign material such as dust or water into the eve, and other layers of
the cornea, and provide a smooth surface that absorbs oxygen- and
other needed cell nutrients that are contained in tears. This layer, .
whick is about five cells deep, is filled with thousands of tiny nerve
endings that make the cornea extremely sensitive to pain when rubbed
or scratched.

- Stroma: is located behind the epithelium, the stroma comprises
about 90 percent of the cornea. It consists primariiy lof water and
layered protein fibers that give the cornea its strength, elasticity, and
form; and cells that nourish it. The unique shape, arrangement, and
spacing of the protein fibers are essential in producing the cornea’s

light-conducting ransparency.
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form and cells that nourish it. The uni que shape,

arrangenent, and spacing of the protein fibers are

essential in producing the cornea's 25

l'i ght-conducting transparency. ~ 2 Endothelium this
" single layer of cells is located between the strom

and t he aqueous hunor . Becaus€ the stroma tends to

absorb water, the endothelium s primary task is to

pu xgess water.out. of the stro Wthout this
 pulReigtivEr, Thix Snslsdaxsa 6f SRl i lopatsdykeveen the
becone GE]a y, and ultjnmately_opaque. Many di seases can
stroma g Hilé? agheerschymor: Besause theditiomaiterdsfto absorb
i mpai rment_ ' of the epithelial structure of the
water, idie gndodhglizym'sspnidnany taskr ie4d mhirgs esnsssawiater out of
injuries due to, for exanple, the application of
the strtoame. Withesit Bnd pefapitig aeticasethe $trosnageomld swell with
O her diseases of the cornea are associated with

watemdecomnt ledzy tded ndtirahtélyagpaguency of the corneal
surface, caused, for exanple, by damage in the

af ; reed i fak ' , viral
o WRHY distases/cin dataBEithi€ Walicate W Efudls. VLo

GoamE raff S REBL by ALY or dhe Bihdfal spmygre of the

degener ative or I Seases S

t erat gcono, _The tear fi whi ch cpats t.he
cortin, 358" G 2 RERRSAET coubliah phsitge dnid ThiuricS due to,
honeostasi g of the eye surface, perforns an i|nportant
for SRFRIpIE. { thic FRRLCAHOPN §faCORt bk lEBARE: FRGEHTagave laser
eyel ids and the eyeball and 20 as a vehicle for
SUEg§fgen, guaranteeing the metabolismof the cells of
the corneal epithelium it also perfornms a flushing
f ufthemn disemses of theecornea are associated with impairment of

the normal transparency of the corneal surface, caused, for example,
by damage in the aftermath of keratitis, particularly bacterial, viral or
fuhgal keratitis; by damage resulting from trauma and refractive laser
surgery; as well as degenerative or hereditary diseases such as
chronic and acute keratocono.

The tear film, which coats the corneal epithelium and is essential
for the homeostasis of the eye surface, performs an important optical
function, acting as a lubricant between the eyelids and the eyeball and
as a vehicle for oxygen, guaranteeing the metabolism of the celis of the
corneal epithelium; it also performs a ﬂuShing function, ensuring the
removal of external agents.

Also important is its function as a carrier for growth factors,
neuropeptides, and neuromodulators that regulate the activation,

proliferation and differentiation of corneal and conjunctival epithelial
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renmoval of external agents. Also inportant is its
function as a carrier for growh factors, :
neur opepti des, and neuronodul ators that regul ate the
activation, 25 proliferation and differentiation of

" corneal and conjunctival epithelial 3 cells. It also
transports i mmunogl obulins (I éA, lgAs, 1gG IgE IgM,
conpl ement factors (C3, C4, C5), netalloproteases

cellsVWR- 2lsd trahspoety \ifemuhygiobyilhs |(BeA OfigAL] s@NE, IgM),

I mmune systemcells (linphocyte), thus performng a

corhipEtERt fécﬂéﬁ&e'(_@'s\/ec&ungsggifkgggéjgaﬁfoié%{s%‘ét \RIVP-5, 4, 9),

Dry eye syndrome'is chara y a quantitative

e N R T
e T FOAE b B ot bt s
sy

rome ranges from10.to 40%in the adult population

ana”Bher®’® 15¥RALREGhIL§ spgﬁﬁi?@ﬂﬁedzorbﬁl a@i orffiyanftative
age. In the United States the preval ence of .

(hymolacrimafden) arddey apalitativgr figslacrimpation) impairment of
approximately 10 mllion people (Am J. Ophthal nol:,

thel gear 1film7 p§- nmr8tifactoriap rginorhic200fayl 18 may not cause
1264-1268). Various studies conducted in order to _

climivadiys sigdfichnt ddmagehtoitheseye surficsl Thet prévalence of dry
di sease have shown that the tears of subjects

ey@byadrethdyangys &S Y0Hoo4B%P e $RBlad @R pHSHEAISH and there
evaporation rate, increased surface tension, reduced

s ¥ HigA ; i i d osnol arity,

is ér(é{églg% slégguﬁeﬁﬁ% r&{ﬁélag_;b% ‘vﬁgfl}

ncentration r of proteins
(1 ws0 ; t [ ' | ¢l ent us 20
(1 fpomonlea! SLET Phe SASALEL ' lRYs Bhdcrete dry eye
squﬁ{tq?geﬁgy}is ggfaenRtREl c?)ggﬁ%ye%eld e ngltl rpuecc)tlcl)lgn(Aor;L. .tf] ?Dphthalmol;,
1997;124:723-728; Arch Ophthalmol., 2000; 118: 1264-1268).

Various studies conducted in order to understand the
mechanisms activated in this disease have shown that the tears of
subjects affected by dry eye syndrome present: an increased
evaporation rate, increased surface tension, reduced vitamin A
concentration, increased osmolarity, reduced concentration of a
number of proteins (lysozyme, lactoferrin), insufficient mucus
production or qualitative changes in mucus production, with
consequent inadequate reconstruction of the mucus layer, reductions
in a number of growth factors (EGF, TGF-a, aFGF-bFGF, LG-F, HGF)
(Contactologia, 1982; 4: 34-37), changes in concentration of inorganic

elements, reduced androgens and dysregulation of T lymphocyte
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in a nunber of growh factors (EGF, TGF-a, aFG-- bFGF
LG F, HGF) (Contactologia, 1982; 4. 34-37), changes
in.concentration of inorganic elenents, reduced
androgens and dysregul ati on of T |ynphocyte 4
“activity (Cornea, 2005; 24: 1-7). Anmong the nmechani sns
activated in this disease thé use of contact |enses
has to be nmentioned. The clinical signs regarded as

actBatyq Oleas| 2065y 28| 21Ad A oy %hepﬁ{élﬂleﬁﬁ.b;“?% artiyated in

condition are reduced break-up tinme (BUI test

thi GG eAR thETied BF Coblabl RARIRE bt b hEnfichitd*' o
| agh] £, ianq _edi t,one nelli (AT 2000; . )
23%@%@%?@ SRS SeBRRIEE sy BRe Mgt Hosehonslatid to this
0.,as. Pescosp].ido 2000).., The, BUT test has to do with
Paf%’r?@ﬁ’falnceaﬁﬁéﬂp AT h‘)é’dt‘-’&?tdf TSRk-11p aHme | BYUHe tgsy) and
eye, Iyi el ds only val ues below 5 seconds. The Schirner
Schigger testisswts éPeseerplidnd. + be etstiazionidelflmiacrimale. In
content of the tear filmand, in the dry eye, yields
Stevgllee . béilosistema laermmale”,i Fabiano reditsre, TBanpdi i(Ad), 2000;

presents the follow ng synptons: foreign body 15
pagen83Vi380; bheneimgftati f thisul tefebdheki gl bbeli trefiired to as

openi ng the eyelids, itching, eye fatigue,
PeggosiobiplooR000) bl urred vision, and mucus extravasation

at the inner canthi. The treatnment of this syndrome is

baggt BUThetsBasftd B® wifth thw %Cﬁﬁﬁgp§?ﬁgt3ft2§{ee%ear film

whose task is the regular noisturising .
and 005 4 o SHclls, By AL TORES, UL My 08 firmer
cesEIBh! PhEHERE, REHCI ARG b SR ERket Rkl st tear
film and, in the dry eye, yields values below 5 millimetres in 5
minutes.

The patient presents the following symptoms: foreign body
sensation, burning, difficulty blinking, bruit on opening the eyelids,
itching, eye fatigue, photophobia, blurred vision, and mucus
extravasation at the inner canthi.

The treatment of this syndrome is based on the use of the
following: tear substitutes whose task is the regular moisturising of the
cornea, but which do not exert any action on the basic causes of the
disease and are endowed only with very short-lasting efficacy; inserts
(plugs) in the lacrimal canaliculus; immunoregulators such as topical
cyclosporin; topical steroids; anti-inflammatory agents (rumexilone
and loteprednol); autologous serum (cytokine inhibitors); topical or

systemic androgens; mucus (HETE eicosanoid) and aqueous (P2Y2



h

[£%]
h

cycl osporin; topical steroids; anti-inflammtory

agents (runexilone and | oteprednol); autol ogous serum

(cytokine inhibitors); topical or 25 systenic

andr ogens; mucus (HETE ei cosanoi d) and aqueous (P2Y2 5
" agoni sts) secretogeni ¢ substances; acquaporins and

agents such as antibiotics and detergents for the

treatment of a disease often concomtant, blepharitis

agbRtep %ec??@%;axﬁé: subdanddsO #?gga'gﬁrﬁ{se%ﬂe@geﬂtfshsuch as

[ od! d_e i on oresis ow ng to scavenger
anfiBioHEL ) S Adbfienl J0FTsnagtrEsRRbERT o V0] aldige. often
: 40- ) h I , d [
T R g o B e i

rel eyvant to. treating the cayses of the disease, have )
f ai Pe801BSed clsy trepttAGRE ¢ d@dide jonsophorasis euing to its
transparency of the corneal surface can be inpaired
scayenge actiwitynfR afreduringuegans eand<leconr donor (Adv. Cln.
degenerative or congenital that damage the delicate
Pagh ., 000401 1t hE Bard.oOphthalmiol.; 2005 optders)s. The
acqui red di sease conditions nost conmonly inplicated
ar eEpent thesealiattes teapgrentsqr despiteréxediieran lction which
herpetic keratitis, and damage occurring in the

maf berriidrdet 4§ aoFe rledakdsey tﬂeaft{rfﬁbcﬂw %aalé%gfedfythé B¥sease,

m ni num conmon denom nator is the fornmation o

ha%rfgﬁ@g PRl iths %ﬁem rddigksfunctional I'y

j eopar di se” viI si on. e “‘event's I nvol ved in wound

healq j rneal tissue.after . .

o The Sodriftal Bt hen e O P BRmAAR 8Bt i b dmpaired

abl at i surgery.are have a profound effect, on the )
byPERE SRR off AR dor AeCests BeNEGH, gekfRerative or

resti taTt i& ad i ntegrum_ process. )
congenit at damage the delicate structure of the various

constituent components. The acquired disease conditions most
commonly implicated are post-keratitis damage, particularly after
herpetic keratitis, and damage occurring in the aftermath of trauma
and laser refractive surgery. The minimum common denominator is
the formation of corneal opacities (leucomas) that functionally
jeopardise vision. The events involved in wound healing that occur in
the corneal tissue after infection, caustic damages, injury and
refractive ablative surgery are have a profound effect on the final
morphological and refractive outcomes of the restitutio ad integrum
process.

The acute epithelial and stromal corneal lesions occurring
immediately after injury and laser ablation are probably involved in the

regulation of the subsequent corneal tissue repair events, and, among
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The acute epithelial and stromal corneal | esi ons
occurring imediately after injury and | aser abl ation
are probably involved in the 25 regulation of the
~ subsequent corneal tissue repair events, and, anmong 6
the latter, keratocyte apoptosis probably plays a
maj or rol e (Cornea, 2000;19.§7-12). This event is
responsi bl e for the corneal repair process since
th& Qa0 it afBOPO Bipdtdsi Probh ugE of
reproliferative sgﬁﬁ%lus.%$he g?¥§ﬂa9E€$£Fb §{é§k:(Cornea,
lyb oy t e -1 nltials t ere 8
200 FOS I, T8 RYehE is FESPRHSHIC To b8 Tl process
.. subsequent healing of the.surface stroma beneath the, .
st e d ARG 2 Bmo o Sis, if U7 miatie TPOVEF GlopBpuraRTQferative
.t he actiyated keratocytes undergo of i brobl astic
stimung.orhg i sromay igqr_atwﬁpﬁawmeﬁ}yrg}g sthe initig.acellular
39:487-501%, t hus proving responsible for the ]
strigmagucthegsigre 10eRSeadents bicetl apgusee bibat mediates the
substances involved in the restituito ad integrum
supsoequent healingof theasurfacestyomiarbeaeath thee¢tpithelium. As a
tissue, it isrichin foetal and type IIl collagen
resnlthofl bhe kedllvdiairl sepopuiation ethe dtivated keeatscyted andergo
hydrophilic stroma. This explains the characteristic
myfilsidblastic altsandforénatianns (Thbesnod@phidiniect s,  Sci,
| am nin and weakly sul phurised keratan sul phate. The
1998:89ag 5P at BAGENYrBbi piiB1d S cefrddycti
the scar st rgha. Tﬁe?{rlr‘yo’rli%rgﬁ asts éAT‘ s%)r%g%:é ﬁgrdac[’{%%t\}von of
f : ]l r. c ges._.and
cofEEER Bréy Sl BN bASig, SIRMBCE hVoiBeg iy 1BU RS Rlieo ad
scar _tissue i s 20% conpared with normal tissue after
eﬁ?&@“ﬁﬁ?ﬁ§§56096after 1 year and 70% after 3-4 years.

Corpeal reinnervation js very slow_ The cytokines
pl ag LRSS R AT veYesitpilar fo foetal tissue; it is rich in foetal

and type III collagen with thick fibrils, wide interfibrillary spaces and a

in

hydrophilic stroma. This explains the characteristic opacity. It also
contains fibrinogen, fibronectin, laminin and weakly sulphurised
keratan sulphate. The keratan sulphate/condroitin sulphate is
reduced in the scar stroma.

The myofibroblasts disappear in a few weeks to a few months.
Gradually the scar changes and becomes less opaque. The resistance
of the stromal scar tissue is 20% compared with normal tissue after
three weeks, 60% after 1 year and 70% after 3-4 years. Corneal
reinnervation is very slow. The cytokines play an important role in
these events. IL-1a, produced by the corneal epithelium, stimulates
metalloprotease and collagenase synthesis through the keratocytes

and the myofibroblasts. The TGF-B reduces the production of
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t hese events. |L-1a, produced by the cornea

epithelium stinulates netall oprotease and

col.l agenase synthesis through the keratocytes 25 and

the nyofi brobl asts. The TGF- (3 reduces the production
~of 7 collagenase and is involved in the formation of

haze. IL-6 reduces the synthé%is of netall oprotease

t hus i ncreasing collagen synthesis. This process,

' . . I d, i :
coRpestie a5 NALEASH 1AL 5 0 BEAY, 2 Feauces tn

r produetion, of col.l agen type I1I, an ]
sy ERLE P B Do Bieoc, G intoamng epbegn Symthesis.
I anliJgI:j’gr di sorgani sation (Arch. Ophthal noL, 1990; 108:
665- 675 PTELHSS, PPWVGYET, 1s nyssclfgontggedeand, in many cases,

ht ha] nol ogy, 2000; 107: 1235-1245) or an
ab?@z;mai,aﬁxc@ﬁsw heslingescannsefolinwed by gseatasprdiwetion of
by confocal mcroscopy (Progr. Retin. Eye Res., 1999;
collggeni tgpe; I1l,. at0 idarease tofREflurohic Sucid, , aRQ08n 28crease in
432-447; Exp. Eye Res., 2004; 78 : 553-560). These

lanivilardisdrgenisatohnirche ObhtHdinaat h90enerHs: 865L895; Exp.

nmost feared conplication of stromal regeneration

Eyd Ress. ppo0as: &8 a%53%6@§-eoph%ﬁ&%%@?qgﬁa%7y : 1235-1245)

haze, with consequent inpairnent o functi ona
orOHbC @R urkBRStiba idyred acqer g L LATRNN
5 degrges on hemggélﬁisé}}gggtﬁe&% gbggﬁltb%s "'?%?nfasdﬁbown by
hodde 0 t ranspargncy(Opht
€079 %‘Q 3§Egiglgj%ﬁ}§4gﬁe@’or I&Mor Yfg £65+¢ Egbgoaif?% 1-356; J.
rch. ht ha | ,,1990, 108:. 665-675) which
C[gllils; b?%gﬁ?ﬁﬁ?tﬁg)d’é'gr’eégggf %félnz eé)‘%%j4‘bZ'5,ExE+ﬁ%R€§b; 20064, 78 :
55;%)5. pio Though the incidence of haze has been
] § ntially reduced over recent years, as a result
of the technol ogical advances in the field of excimer
| asthgse jabnarraalitiesateainvalved dgutne pediplgenatindf the most
even today and,
feared complication of stromal regeneration after photorefractive
keratectomy (PRK), namely, haze, with consequent impairment of the
functional outcome. Haze is classified according to Heitzmann in 5
degrees on the basis of the visual impairment due to the reduced
corneal transparency(Ophthalmology, 1998; 35 : 1411-1421 ), or
according to the Fantes scale (Arch. Ophthalmol., 1990, 108 : 665-675)
which distinguish 6 degrees of haze (0; 0.5; 1+; 2+; 3+; and 4+).
Though the incidence of haze has been substantially reduced over
recent years, as a result of the technological advances in the field of
excimer lasers, it is still a fairly frequent complication even today and,
in rare cases, would appear hard to reverse, even after months of

cortisone therapy (0,5% of the eye with myopia not exceeding 6

diopters and 3-17% in the eye with myopia exceeding 10 diopters
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in rare cases, would appear hard to reverse, even
after nonths of cortisone therapy (0,5% of the eye
with myopia not exceeding 6 25 diopters and 3-17%in
the eye with nyopia exceeding 10 diopters 8

" (Qphthalnol. din. North. Am, 2001, 14 : 359-376). In
cases of persistent haze (nnﬁe t han 15- 18 nont hs)
which fails to respond to nmedical cortisonic therapy

t c CUK._ W t te-qgnse (4-12
gomﬁt ﬁs a 'tedrcj e%ﬁg}?at‘f‘?ﬁ’ (%Bh hallaol'o;’f,&%é&: Irgcases of
-3 .74; rnea,, 200 : 350-355), as the only

pepaitiny e, (Biico than ol MGTaR) WhiRb: o Corgespond to
é TK) with an excinmer |aser, a procedure used for the

m Gutisqndg theranwllapegont Biats @par foccual with demé-onset
opaci ties conbined with 0.02% m tonycin (J. Refract.

hagg, {f-12 1onths: aftersthg. opestation Kophthalmology, 1997: 104 :
2003, 19: 449-454). The use of the 10 activator of

368-83th KoymeaaRD@F, 26F- 8501355}, idd the deilg Teasiad igfcedure is
studies P. Refract. Surg., 1997; 13: 356-361; Invest.

phopothetapgutid/keratésiomy 2PPK) 45ith 329 ckd3ddler 140E; e% procedure

| NF(3-2b, tested on man, has produced poor resul

used. f&fﬂ?@tlas%wa@bsiswﬁéﬁégi;%@éﬁg% irkgfeesgzrpégﬁcéﬁ ftromal

| ow degree haze is generall pt om
opBBHES Lombiiuy L) 01020, SERGVLEY, 0, RS Suce,
2080 PGSR QUGB 5068 G e, e of the
acifioroph B atken 88t o e dgi At tmdsnesang animal
st8ffedr dreonder Sums: 19840k A% 36 lnvesin@pletlimol. Vis.

i nfl anmati on or system c di seases. They affect both
s%ygg)pzldﬂg: h%?@diﬁéﬁ% wihdle INFB+2le, texsted o mahakeisaProduced
poor results (J. Refract. Surg., 1996;22:89 1-900).

Indeed, while low degree haze is generally asymptomatic, or only
causes a slight reduction in sensitivity to contrast, serious forms of
haze can interfere with refraction and be accompanied by myopic
regression due to exuberant scarring (J. Refract. Surg., 1995;11.341-
347; Ophthaimology, 2000;107:1235-1245).

The corneal dystrophies (Bietti, 1971; Ofta]moldgia geriatrica) are
rare disorders. They are defined as primitive corneal disorders not
associated with trauma, earlier inflammation or systemic diseases.
They affect both eyes, are hereditary and, for the most part, have an
autosomal dominant trait.

Corneal degeneration is far more common than dystrophies but

the symptoms are generally less obvious. It is not hereditary, can be
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aut osomal dom nant trait. Corneal degeneration is far
nmore common than dystrophies but 25 the synptons are
generally |l ess obvious. It is not hereditary, can be 9
unilateral or bilateral and the course is gradual or

“relatively stable. In each case, it is, by
definition, permanent, or doed not resolve itself
spont aneously. Usually it involves nore than one | ayer

el S Bfra? LR SR8, AL BELVER o 1

are often, connect W I h agei ng without being
eaﬁ?‘eg@&gd IBylsa:}?/y scg%kl?lﬁ-}@,pﬂﬁﬁﬁlwléfal oprdwesss 910t mesolve itself
second ones are always associated with eye di seases
SBRRitaRep de them whether acute, chronic,
infectious or inflammtory in nature. Keratoconus is
10 Ssaadly t e iwelvey pi mmiredetfener atde/ eldj@eases the cornea.
Keratoconus is a non-inflammtory ectasia of the

Digtirattms acanpobti adrasin t etaaiere apythaby el Vi%ﬁoﬁaﬂaic and
time and takes a progressively <conical Torm wt

secandarpgforing NTHd FirsThate Wl Alonlt el With BESHS Svithout

in severe astigmatism often irregu correéc
R Y oo By RCiBE PRBRICATBISARNS, G S880nd ones
ar® L, Riferifed ShALCEE MiBhats oo Brecde Hhtge, whether
2ol MBS st 10t P intfamaatpry Bgeatines Reratodonus is
I R e R I

INTQCTS. Al'l these techniques only correct the
r ef REERIQROTIRS 6t § pom-doflanimatery \ectabin afathe phracentral

the corneal ectasia and therefore do not stop the
Poptiegrelstherornea which evolves over time and takes a progressively
conical form, with tapering of the tip. This corneal deformation results
in severe astigmatism, often irregular, corrected wherever possible with
hard gas-permeable corneal lenses. Only rarely are epikeratoplasty,
photorefractive keratectomy or the use of intracorneal rings (INTACTS)
considered (Cornea, 1987;6: 131-139; Ophthalmology, 1992;99:1187-
1192; Surv. Ophthalmol., 1998;42:297-319;J. Cataract. Surg., 2000;
26 : 1117-1122; J. Refract.Surg,, 2001;17:69-73) or also the use of
hard gas-permeable lenses combined with INTACTS, All these
techniques only correct the refractive defects but do not resolve the
cause of the corneal ectasia and therefore do not stop the progress of
keratoconus, which in its most severe form means a corneal transplant

(Cornea, 1997;16:623-629; Cornea, 1997;16:414-419; Cornea,
1998;17:468-470; Cornea, 2002;21:152-155 ).
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kerat oconus, which in its nost severe form neans a
corneal transplant (Cornea, 1997; 16:623-629; Cornea,
1997; 16:414-419; Cornea, 25 1998;17:468-470; Cornea,
2002; 21: 152-155). 10 Keratoconus starts at puberty
“and in 20% of cases perforating keratoplasty has to be
per f ormed ( Opht hal nol ogy, 19949 101 : 4309- 447). Past
studi es have not produced relevant results |leading to

an ' of, th si opat hal ogy of the )
i s SeTARm Sl 2t bUBGREY il im 407 ab vassprpertorating
ul.ar techni ques, haye advances been nade in
ke%%a@a%ixd%@ %?’& DeFiiTRe t{Ophthaimelogy, h99@yelQl : 430-
4% are not able to say that the presence of
ratoconus is due to uniform anonalies which are

specific to the 10 extracellular matrix. There are

ar eB3sturiudieschaveneot proddude helatame rosang ¥fing to an

absent indicating on-going proteolytic activity, and
undeysgandingrafathe nphly'sidpatthﬁﬂ@?r@f 4RBOgIdease but only more

fibrotic substance which is also found in other

recentiy] agtieshe Al o8meant 5f wplevels
of inhibitory enzyngs (Tl w@%ﬁﬁgﬁgﬁ‘?ﬁ%@vﬁ%‘%o?dvances

bethemeitiyite ainterdbh £4i @hfséTl | %Fpgh- grading the
extracel lular matri x. The ?Pﬁop ay t(}g pr edom nant
rol g¢i t AbWERSS e sir and in. the
st abi Iqi-te%ﬁg’f Hgowma%' 5“9 énea%‘gr%ﬁé,a%itehsﬁg that the presence of
' i.stjscal interrupted in. keratoconus. )
keéurtﬁerrmrlé @ﬁg h%c ﬁ’m rAlopalies; fdkich arepspeeific to the
T could p an inmportant role in apoptosis or
ex?r?’@#ﬁ%ﬁ&% s ChFaRrear wheradhseelementsofi the basal
kerqfi_lt oconus. Apoptosis is the programred death of the
MEIPPraneTRTS abaenti indiceting apy-gaing gronetlytiss iangivity, and
damaged cells and for the normal turn-
cre are areas in which there are deposits of fibrotic substance which

is also found in other pathologies. A cornea with keratoconus has low
levels of inhibitory enzymes (TIMP) and greater activity of the enzymes
which are capable of degrading the extracellular matrix. The TIMP play
a predominant role in the thickness of the stroma and in the stability
of Bowman’s membrane, which is characteristically interrupted in
keratoconus. Furthermore the decrease in one of these inhibitors,
TIMP-1, could play an important role in apoptosis or in the anomalous
behaviour of the cells found in keratoconus.

Apoptosis is the programmed death of the cells. This death is
necessary for reconstructing damaged cells and for the normal turn-

over of many tissues.
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over of many tissues. 11 |In keratoconus, apoptosis is
nore frequently found in the stroma (Invest.
Ophthal nol . Vis. Sci., 1998; 39 : 220-226) than in
ot her corneal |ayers (Cornea, 2002; 21 : 206-209).

" This observation is inportant because a cornea with
keratoconus 5 is subject to thronic irritation caused
by hard gas-perneabl e contact |enses, to greater

frigf k@?aﬁi&ﬂ@s,gﬁgﬁf)g%ﬁs% mboYE rf?e@ﬁgﬂg& %c? n&%me stroma

suggests that ne trauma on
d PRSI Soi.n t tr | I f .
(et BRI S, Sk, |80 5 2508 shan in other
[ 2000, 19 : S7-S12). thernore, an increase
coﬁﬁez{lﬁ%yfasﬂ@g ao?aogtsniﬁ:ytﬁé‘ nly correlated to
theTLAR rotein antigen present in keratoconus but
not 1115 ABEREYatioR dsdimpartaps heesnseErcormepewids keratoconus
. 1999, 68: 283-293). LAR is a transnenbrane
is sHEIPHOtY [Bwomictirpitationacausagdaby chafd geisipetmicable contact
apoptosis (Proc. Nati. Acad. Sci. USA, 1994;91:10868-

lerts®s] 087 BreateNduivittim| and 200 @nédetdTe A%6)sevérd Ntdhy. Wilson
triggering nmechani smof apoptosis is that it is

suggests t@ratbyndchenicdl) tr&hiih bAVabe .epifi¥d8am could cause

102: 2002- 2010; Bl ood, 1998; 92: 1342- 1349) whi ch i n
bpEadiaGe! 0 . .
aplpEadieGentise BROAE] tc_eubeomséi%séﬁnﬁ% @%2@2@ R gg%, 69 :

previously. In practice, given these _

2 e 2P P97 o 1 R e R BPe i RRse in the
R AR B B o BSOS ki amgen
o T St ot S o S e e Ok o o (.
Eyg%gst,ol9|9tQS,6%r8t8%(—:é|9§? role of a mechanical type

LAR is a transmembrane phosphotyrosine transferase capable of
stimulating apoptosis (Proc. Nati. Acad. Sci. USA, 1994;91:10868-
10872; J. Neurobiol., 2000;42:477-486). A third triggering mechanism
of apoptosis is that it is inhibited by TIMP-1 (J. Clin. Invest.,
1998;102:2002-2010;  Blood, 1998;92:1342-1349) which in
keratoconus proves to be reduced, as has been reported previously.

In practice, given these statements, the phenomenon of apoptosis
could play an important role in the pathogenesis of keratoconus.

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 sodiﬁm

hyaluronate is due not only to its protective role of a mechanical type

exerted on the epithelial cells as a result of its viscoelasticity, in
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25 exerted on the epithelial cells as a result of its
viscoel asticity, in 12 situations of reduced tear
production, but also to the positive effects of its
particul ar biological function on corneal epithelial
~cells by stimulating their migration (Exp. Eye Res.,
1991; 53: 753-758) . Tauri ne (orlg-aninoethanesulphonic
acid) is considered an 5 anmino acid, even though it

. .eri st b I g
S SBRpROrFeASn B RIS HHLCoF PO P s of
1, Py POL S P BRI SorgElh 00 oy
SR L S ST

(i-,.tocopherol, y-tocopherol and 8-tocopherol. O
t heSBUTHE algtorAraminoethangsuliphanientadid) t i cehsittered an
and in plasma and is the one with the greatest

amima g¢idanevand thoagh aiti cidescavengosgesst tivé t yharacteristic
Vitamn Ais essential for cell vitality, cytoskeletal

catbozyli genipiCOOH) Hut g SO ghRiSXPARSHIOR Shly present in
proteins of the extracellular matrix, cell adhesX gn

thanthiveah dedlepaiwhdrbasCRégdtaBi10 dehls: 48403 ' i i
837-847). Vitamn Ais %I so invol ve%i i n&t ﬁggsess this amino
acid.oduction of angi ogenic (inactivation) and

anti-angi ogenic (activation) factors in the

o5  GEEF T B, FEHLE ot anESBTRRe e FRE e Fagmibrangs, and is
B g B S  B 5 LS5 oDt o actapapherol, 5

viruses) and, in copoperation with other factors, are
tOGRRASFIY 1TRCORBEEPD ATk datouPlaeTaln O Bhest dhe & form is the

endogthelial cells. SDF-1 and its receptor CXCR4 have
mostefreament i therastiner anct jnepldsmia and ss the2@@i with the
9:96-102). Two other systens are also involved in
gresicpb antioxidant and free radical scavenging activity.

Vitamin A is essential for cell vitality, cytoskeletal organisation, it
regulates the expression of proteins of the extracellular matrix, cell
adhesion and wound repair (J. Cel.l Biochem., 2003; 89 : 837-847).
Vitamin A is also involved in the production of angiogenic {inactivation)
and anti-angiogenic (activation) factors in the endothelial cells (Exp.
Eye Res., 2004; 78 : 945-955), Some of these, stromal derived factor 1
(SDF-1) are secreted under the effect of proinflammatory signals (IL-
1,TNF-a, bacteria and viruses) and, in cooperation with other factors,
are involved in the proliferation of the vascular endothelial cells. SDF-1
and its receptor CXCR4 have been found in human keratocytes (Mol.
Vis. , 2003;9:96-102). Two other systems are also involved in corneal

angiogenesis: vascular endothelial growth factor (VEGF) and fibroblast
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25 angi ogenesi s: vascul ar endot helial growth factor
(VEGF) and fibroblast 13 growh factor b (b FGF).
Anti - angi ogenetic factors contrast these cytokines as
t he pignment epitheliumderived factor (PEDF) (Mol.

" Vis., 2001, 7 : 154-163). IL-4 and TG-- 3 are al so
known to inhibit corneal anglbgenesis in vivo (Acta
Opht hal nol . Scand., 2002; 80: 238-247). 5

| t b o int ne L.n.th
U8 R S PO TAR BRSNS comrast e
crRSHRES B4, B bR 605kt B A v,
tini [ Vitam n A which help t idth
20@ r’la :(r:llr S%IT f@%)(-oﬂ‘b?}hmégéo Q@aﬁl g—é@iaelﬁ@pllﬂgm‘;;g‘ltm inh(fbit corneal

supplied by the tears. Nuclear receptors with
ANZEHWME 1110 VENGe (A@ée@phth&h’aobpi&dmid.unQ@@Q;BO:2$$-247).
stroma. Cytidine-5"-di phosphate choline (CDP-choline),
Mefalbioprbieasusiare lple lte inderveafe o theheiginationsofangiogenesis
precursor of phosphatidyl choline, the min

witthdshilitory drofoteitiathl efurtsans shedBstAct f&ﬁhxgiéﬁﬁh A, the

of the activation of certain lytic enzynes, t

cofptesphepithesen beeofdPROREF SiThise Of ﬁe}:tgngF% NSetinic acid

phosphol i pids is accelerated and, 1f t resynthésis
RBENANIASM W Hiikipa : i u es .accumdl ate,
(Vlsuch agsf he 1%12r§§1&52£0?a qqgh&&gnﬁgg f sta'etl‘?]ﬂeg}-l fhe ‘corneal

cofh] SrPAENE ) She 6% RSt sABOBLSR! il ernoras

erse fect.s the validity of the nenbrane
ar%%%?%@# ﬁ‘h%ﬁ%ﬁ%ﬁfiﬁ&l ButBestromaincti on at ri sk.
The useg. of inorganic elenents is well known in the
e YRAIReS d:flp hatguehelinef(GBwholire) sxomtmahly known
for the stability of the tear film (Pescosolido
by Ahsoname @i ¢ticheling, o 8 gpreicuirseriof phesphatidyl choline, the
opht hal nol ogi cal field are
main phospholipid of the cell membranes. Due to the effect of the
activation of certain lytic enzymes, the phospholipases, the catabolism
of the membrane phospholipids is accelerated and, if the resynthesis
mechanism is inadequate, toxic substances accumulate, such as the
ceramides, which can activate the metabolic pathways which lead to
cell apoptosis. A deterioration in the turn-over of the phospholipids
adversely affects the validity of the membrane protection systems and
puts cell function at risk.
The use of inorganic elements is well known in the medical field,
and a number of these are essential for the stability of the tear film
(Pescosolido 2000).

Previous uses of carnitine in the ophthalmological field are

already known.



10

Pt
N

20

25 al ready known. 14 US Patent 5, 037,851 descri bes
the use of acetyl L-carnitine for the treatnent of
cataract. US 5,145,871 and 5, 432,199 descri be the use
of acetyl D- carnitine for the treatment of glaucons.
5 US 5,883,127 describes the use of acetyl L-carnitine
for the treatnent of macul op]eﬁ hy and macul ar
degeneration. Further uses of carnitine are al so

Knows PafelteS,0392833( 82s30Besthd Va8 fetyl 1-carnitine for
) S8 9 1 S S eRER

L-carnitine id thé car ogi ca

scri bes the use of acyl L-carnitine
thel S_Férlﬁ"ménf ﬁ@ ngg%“r%&h

ers w ydroxybutyric acid for the

i nhj y td eur.ona ation., and.in the

trgggrre#??qggzgnﬁn 8%5%322'% dégﬁ?li'lbgs thge upg @ff acetyl D-

ropionyl L-carnitine for the treatnent of chronic
Caﬁﬁ%ﬁ'f%%‘i the tisatzreBp & 1IgJauesmane of the above-cited

patents or publications describes or suggests the use

of UScanfBBi hd7 ofleseriberatloy | use coff micetyle li-carnitine  for the

treatment of di seases of the cornea. In the nedical

tregiteient obmaduopeaithy andtmaoglyr degenéredoneed for the
avai l ability of therapeutic agents or physiol ogi cal

suppliethestt usse bfilcardftiherareh@isbriggbwent of the
above-nenti oned corneal diseases. It has now been

fourd Reat 1992FI8(8)BSBED tARE Q& MYe L—ﬁ%ﬁ@ﬁﬁlﬁ in the

L-carnitines, or one of their pharmaceutica

caRfiefsiail sl spanmqel U avents for the

WEdUga%?@IlB!gEé h(feéc%ﬂ%s? ftheé/ %'s%r of Sac:fy?rLIcr}:l(}nti{i%%t gse{]etrs with
gamma-hydroxybutyric acid for the inhibition df neuronal degeneration
and in the treatment of coma.

US 5811457 describes the use of propionyl L-carnitine for the
treatment of chronic obliterating arteriopathy.

None of the above-cited patents or publications describes or
suggests the use of L-carnitine or of alkanoyl L-carnitine for the
treatment of diseases of the cornea.

In the medical field there is still a strongly perceived need for the
availability of therapeutic agents or physiological supplement useful
for the treatment of the above-mentioned corneal diseases.

It has now been found that L-carnitine and/or one or more
alkanoyl L-carnitines, or one of their pharmaceutically acceptable
salts, are useful agents for the preparation of a physiological
supplement or medicament in the form of eye-drops for the treatment

of diseases of the cornea.
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25 of diseases of the cornea. 15 What is nmeant by
phar maceutically acceptable salt of L-carnitine is any
salt of the latter with an acid that does not give
rise to toxic or side effects. These acids are well

" known to pharmacol ogi sts and to experts in 5
pharmacy. Non-limting exanpl of such salts are:
chl ori de, bronide orotate, aspartate, acid

phggg%at e, acld ﬁoéﬂ%ﬁ?‘ %?‘ # m@‘éé%é?%@;eosala@ér%p@mﬁme

: u fu at e act at e and acid

is @%S t L Lae gﬁ er Jqth an acid, b Bot giyerise to toxic or
sulphate acid sulphate gl ucose phosphat e,

swﬁ%gﬂ%tsf a

te and acid tartrate, glycerophosphate,
e, magnesium tartrate, 2-am no-ethanesul phonate,
rrag §$‘%| r%CEdﬁrﬁrﬁoWCHtlﬁﬂﬂmt(plpimmacologlsts and to experts in
met hanesul phonate, choline tartrate,
pharmatyor Bevelintngesatoples udt sacht siles a&\babhu@n&eam,tmmlde
by pharmaceutically acceptable salt of L-carnitine

orétate) saspartate, amdioas abtatehea EA é%
publication Int. P Pharm 33 (1986), Sﬁg‘%%ﬂf%ﬁﬁle citrate,

phoesptiaté s aicid fqﬂﬁl@ép’ﬂﬁ&fé hRiBhPaly H#eY afglda%lﬂﬁ}ﬂee Nfagnesium

One object of the present invention IS
fulmaate Mottel ke’ A0F Sl IRIBES TN ate aciy ppatate,
a?‘i‘i%%'f e Y%«éf%%%teo'r%@ b7 stidhate, gllidose”Bhosphate,
BT ioRoH | JAPGAROn EFer GR)QPERatR.c VARl omagnesium

a rred canent in the form of aeye-drops, for the
ta‘t%% rrent Aupprtdianerulphoataten whi ntagsiuoor neal-amino-

di sease_i s seI ected fromthe group
ethanesulphonate, methanesulphonate, choline tartrate,

trichloroacetate, and trifluoroacetate.

What is meant by pharmaceutically acceptable salt of L-carnitine
is also a salt 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.

One object of the present invention is the use of L-carnitine
and/or of one or more alkanoyl L-carnitines selected from the group
consisting of acetyl, propionyl, valeryl, isovaleryl, butyryl and
isobutyryl L-carnitine, or one of their pharmaceutically acceptable
salts, for the preparation of an ophthalmic physiological supplement or
a medicament in the form of aeye-drops, for the treatment of corneal
diseases in which said corneal disease is selected from the group

comprising, de-epithelialising diseases, dry eye syndrome; infective
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25 conprising, de-epithelialising diseases, dry eye
syndrone; infective 16 keratitis; acid or alkaline
causti c damages; corneal abrasions and/or injuries
due to nechani cal action or contact |enses;

" degenerative disease of the corneal stroma such as
acute or chronic keratocono, 1&¢ r omal damages caused

by refractive | aser surgery; and dystrophic 5

j SEeSvidl [ ransparency of the .
kefafRSs et R ALARRE EhubtiE GRRREE Ftine) ataions and/or
. dnfecthyv eratitis (viral, bacterial and_ fungal), or
mjw{%‘nj %‘rlgegot HA?C}&%W&&E gRtion; Q.1 ¢ARtast lensasar degenerative
il onggﬁ_‘s consti@iuti ng the cornea, such as, for

SGRaRE SRS fPTRFRs SSroma sardinras ficutgoer -chnogiic akerabcono,

post -l aser-refractive surgery type 10 (such as, for
strommabidamages) canseddby argiractive geser asuvgerst waad edystrophic
.such as chronic and acute keratoconus. A further
disgisest inipaimmentest thei tremspiaoenicy of phy Safee edlthe cornea

suppl enment or nedi canent for ophthalmc use, in the

catisedh by epeiouk opypes WNINFdvASkERRIBE! (Wl bacterial and
ingredient L-carnitine, or one of its 15

fuspal) e Uy oo jliti@s cama amdld the nePQBRLAAIOIY Yhrious

hum di fying agents such as s hyal uronat €;
coMBdRidanbSsats Lt R dinganic el enents .as.
1gll:)ﬁnponent s of ensy gﬂ%r ese%fr’l’ isr%‘utﬂflgst’ 3§F lpﬁhﬁlcg,ugﬁunes of

ORAGANES e okl ' nd, orgapi.c_el enents such as
& ??)%I um  pot g%?%mwg{ry t%@%@ﬁﬁ%{%ﬁﬁ%ﬁ?ﬁgﬁ:f SUTEREY type

lation of the cellular 20 osnolarity, and
(suiglt Bgn ot fxé‘b'ﬂPﬁE‘al hrdgihten Ieé}tséé’cﬁbtdélﬂe@eéﬁt}mi disesses such
and/ or di | entge; in which: u L-carnitine is present
as 195595‘11% aPule ksTateEOnUS. 395 and nost preferably
at a dose of 1%

A further object of the present invention is a physiological
supplement or medicament for ophthalmic use, in the form of eye-
drops, comprising as the active ingredient L-carnitine, or one of its
pharmaceutically acceptable salts, in combination with humidifying
agents such as sodium hyaluronate; antioxidants such as vitamin E;
inorganic elements as components of enzymes present in the tear film
such as manganese; inorganic and organic elements such as sodium,
potassium and the amino acid taurine for the regulation of the celtlular
osmolarity, and optionally ophthalmologically acceptable excipients
and/or diluents;
in which: u

L-carnitine is present preferably at a dose of 0.3-3%, and most

preferably at a dose of 1%;
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17 taurine is present preferably at a dose of 0.1-4%
and nost preferably at a dose of 0.5% - sodium

hyal uronate is present preferably at a dose of 0.05-
1.5% and nost preferably at a dose of 0.2% 5 -

" vitamin Eis present preferably at a dose of

0.05-1.0% and nost preferabl at a dose of 0,2%
manganese i s present preferably at a dose of 0.01-0.1

/L, @ dEsd | 0.0 Ll |
2? nc i 2 r%%r ese%tlggfrfgs éﬁgﬁf?%gaa%lg g%tggoiqs%pgh.ff%%/ fpd most
t f | t d f 1.02 [ m;

B T8 A ke Ueabi ) ar dose of 55000 o/ L,

and nost preferahly at a . dose of 30 ng/L; potassium

is pres 1HF%§E13§H¥9n§Fe as qyssent prefig@blypta deseiof 0.05-
most preferably at a dose of 9 ng/L. 15 The eye-drops
deedt0rRg Mest pecireblyiati adoseiaf0.29; additional |y
contain further_ antioxidants such as, for exanple,

vi t-am n vitarBun & ds giresenpipretiadily sitng dogk of 0.05-1.0%, and
anti -angi ogeni ¢ agents; hum difying agents; inorganic
ehestpreferabljuhateodosté ofB296) | ul ar  osnol arity;
antibiotics; antiviral and antifungal agents. 20 The

fol | owl ngaexamekes is | prederdtt oidierdBiyenti o dodeWPleF01-0.1

.1 Aclinical trial was conducted in ich 43 patients

o151 9 T g YRS L,

I ents recrui wonen aged 35 to 77

%:?-LSSU 'egr:iqﬁgﬁfe%%%‘t ;?Peigrat}lc})f a4t ¥2AL3L o382 1.’3“:%@/ mL, and
most preferably at a dose of 1.02 mg/mL;

- sodium is present preferably at dose of 5-5000 mg/L, and
most preferably at a dose bf 30 mg/L;

- potassium is present preferably at a dose of 1-1000 mg/L,
and most preferably at a dose of 9 mg/L.

The eye-drops according to the present invention may
additionally contain further antioxidants such as, for example,
vitamin C, Borage oil; epithelialising and anti-angiogenic agents;
humidifying agents; inorganic elements; regulator of the cellular
osmolarity; antibiotics; antiviral and antifungal agents.

The following examples illustrate the invention.

EXAMPLE 1

A clinical trial was conducted in which 43 patients suffering from

dry eye syndrome were recruited.

The patients recruited were all women aged from 35 to 77 years

(mean age: 59.5 + 10.4 years), 33 of whom were suffering from
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18 §Sjogren's syndrone, diagnosed on the basis of Fox
et al."s criteria (Arthritis Rheum 1986; 29:
577-584; 1986). Patients were selected on the basis of
the BUT test, the Schirmer test, the fluorescein test
" and the rose bengal test (Pescosolldo 2000; 5 Arch.
Opht hal nol ., 1969; 82: 10-14). I§he BUT test had to
yield results < 5 seconds, while the Schirner test

e s T N SR e .

ben t the fluorescein
(A%ﬁ@%& ?%&éﬂ%ﬁgégﬁgﬁg& staining test was
detﬁg?g referenetothe van Bljsterveld
evatl a3tPEH cpel o0 Hae basisofgthe BT 4pst, the Schirmer
di vi di ng the exposed surface into 3 zones, with a
tesfe dthe Hacgeseein fest snk theorose emgdl testo{Pesmwsolido 2000:
fluorescein test score both the affected surface (A

ArghdOphdhdimale 1Q6&82y 10D) Here eval uated, with a

range 15 fromO to 3 (low and high) on the basi s of

seVEneBUTdest Had to yielt heduils < 59 %borfids, WhIelGR) Schlrmer

On the basis of the test score results, patlents wer

testi diddnet coherandiehes ﬁ&kﬂﬁsﬁk@%'ﬂ;e% gee with mld dry
eye (A1 D1 A1l1lD2, ose wth noderate

g: ?%éﬁ%heﬁ%%%a%@ihé S [3' %PE‘\;\%@%?%:?%%%ESS of the
R R e DR B
Bl 0L DL L St B B rve

/L. sodi u a /L 25 potassium
evgl%alhon (Arc (9phthcrLTPmoZ. 196p9 ;82: 10-14), dividing the exposed

surface into 3 zones, with a score of 0 to 3 per zone.

For abnormality of the fluorescein test score both the affected
surface (A) and the damage density (D) were evaluated, with a range
from O to 3 (low and high) on the basis of severity Jap. Clin.
Ophthalmol.; 1994; 48: 183-188).

On the basis of the test score results, patients were divided into 3
subgroups, namely, those with mild dry eye (A1D1, A1D2, A2D1),
those with moderate dry eye (A1D3, A2D2, A3D1) and those with
severe dry eye (A2D3, A3D2, A3D3).

The right eye (R) of patients was treated with the eye-drops
according to the invention, consisting of 1% L-carnitine, 0.5% taurine,
0.2% sodium hyaluronate, 0.2% water-soluble vitamin E, 1.02 mg/L
zinc, 0.051 mg/L manganese, 30 mg/L sodium, and 9 mg/L

potassium.



19 The left eye (L), which served as the control eye,
the baseline val ues of which were no different from
those of the right eye (R, was treated with 0.2%
hyal ur oni c- aci d- based eye-drops. Treatnent efficacy

" was determined after 30 days, 4 hours after 5 the
last treatment. The results obfained are presented in
Tables 1-3. TABLE 1 Dry . eye BUT test P< P< (sec)

sreE Egdl f e fre .

(et etk Wi SR = i€ Eontyol el S Bhsetine

<Q. < t 2. 1.4.4.1 1.5 e
valft B8Rt $iee, B aifhentdrbnt shosh o thezighp evel (R, was

1.51.3.1.91. 2 Severe R1.0..1.0 4.6 1.7 P<0.001
Ueﬁ%&d’ﬁ’fﬁ @%@yé@oy_@-aq@@% C¥RIIEPR%pr esent s t he

mean standard_deviation, 20 TABLE 2

reatment efficacy was determined after 30 days, 4 hours after

5 the last treatment.

The results obtained are presented in Tables 1-3.

TABLE 1
Dry eye BUT test B< P<
(sec) vs ' vs
Base- : End of base-line Left eye
line ' treatment (End of
: | treatment)
Mild Right  3.1+1.6  7.3+1.2 P<0.001 | P<0.001
eye |
(R)
Left | 2.8+x14 | 4.1x1.5
eye
(L)
Moderate | R 1.7+£1.1 | 55+ 1.5 P<0.001 P<0.001
L 1.5+1.3 | 1.9+£1.2
Severe R 1.0+1.0 ' 4.6+1.7 | P<0.001 P<0.001
L 0.8+1.2 | 1.2+1.0 |

Each entry represents the mean + standard deviation.



Dry eve Rose bengal test P< P< (score) vs Vs

Baseline | End of base-line Left eye treatnent (end of
treatmnent MId R3.7 + 1.9 2.5 + 1.2 P<0.001 P<0.01
L 3.5 + 1.7 3.5-- 1.8 Moderate R4.7 3.1 2 P<0.001
P<0.01 L 4.5-+2.2 4.4 2 ere R5.9+2.6 4.5 + 2.3
P<0.01 P<0.05 S 6.12.5 5. .41 1 1 i | Each entry
represents the nmean standard deviation. TABLE 3 Dry
eye I&BLE®Rr test P< P< (mm) Vs Basel i ne End of

$+ v At 'l'\ !\'/!ld

bas ébriyree Lef t eye R&g d u. t+eat-ret Ld
R11.5 -T- 11.4 é‘;figkﬁsﬁ 11. & 10l0  B<
112+90|\/bder*n|D ?%479 4. 3WB NS| L Vs
566.6 7.0 Sever|c #aaelines s End of pitase-Bek 05 Left eye |
, || treatment (end of |
_ | treatment
Mild | R 37219 [25%1.2 | P<0.001 P<0.01 :
' |'
|| L ;3.5117?35t18
. |
Moderate R 4.7 2 3.1x2 P<0.001 | P<0.01
L | 453222 | 4425 | | —
| | | |
Severe R | 59226 | 45223 | A0.01 P<0.05 |
| i | |
| B
| |

Each entry represents the mean =+ standard deviation,

TABLE 3
Dry eye | Schirmer test Y - | P<
_ : (mm) | vs | Vs
Baseline End of | baseline ! Left eye
treat-ment ‘ | {end of
. ! _ | | treatment)
Mild i RI! 11.5x11.4 | 12.2z 5.1 : NS | NS !
— ' |
; L | llSth.Of 11.2+9.0 | |
| | I
Moderate | R | 358264 | 72243 | N5 NS
i ! '
— - | '
] L 3.6 6.6 I’ 7.0 £ 5.5
— ' |
| | | |
Severe | R . 3.7%38 | 53224 | P05 | P05 |
| | '
| |
o | | | 5
L 34241 1 402:06 | |
i | | | | |
| | | | |:

Each entry represents the mean + standard deviation,
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|l ~ L34+ 411 4.2--'" 2.61 I | Each entry
represents the nean standard deviation. 21 EXAMPLE 2
In.this clinical trial the patient sanple recruited
consi sted of 16 patients, 8 nmen and 8 wonen, ranging

in age from21 to 32 years (nean age: 25 4.2 years),
who had been subnitted to reffhctive laser 5 surgery
(PRK) in both eyes with nmyopia not exceeding 6

di ppgampLEe right eye (R) was treated for 3 nonths
wi th The eye-drops according to the present

I NeNidl QN .. Whi - e f which seryed as
co\rgI r‘rcillll'f,é Vas %Arlzgﬁéehdd\}mgtéatgé.@%gm]&r 5?1?@-1%?# d:-oﬁj_zfé\%@% of 16
e-drgps. _ Bot yes were treated, with agntibiotic

paﬁ%gc%,r p??%raggd gyg".‘nﬂegu N0t 85 35?@0 Zladoapioyears

adm ni stered in the |eft eye 5 days after the )
(megBrags: 5%%-2 Yrﬁé‘ﬁﬁ}'swi‘%%aéfW%@dbﬂuﬁgdcﬁ@ar@frachve laser

re-epithelialisation after PRK was evaluated by neans
suggerny| GIRE) bs boph eves with sayepiasnot enseedirig 6 diegtters.

Bi om cr oscopy s perfornmed with first vertical and

t héfha ight ieyen(R) waghireatedydor o3 i morrthisowitlafthes ege-drops

3, 5 and 7 days of treatnent, calculating the

acclerdingt frethalprestneinseasion; owhileetis e 8% @), which served
evaluating the optimal result after PRK, “denoting

as WicoRltroe-wask tirehied veRhl Qm%nﬁyﬁlﬁﬂﬁﬁg-%&aabésefl rkg%e—drops.

contrast sensitivity test was perforne Pescoso

Boé neéy%é: Q%ﬁ%?ﬂ@%%ﬂ'gﬁyl E%ﬁﬁsg%tgg ;e‘irfe‘;-]%iﬁ?}%% ?%ﬁé :r§lfj¥ﬁ§7§ A surface
cott R dHlieN GFa é.llsob%(ﬁ%;ﬁ{stcgrdec{ omasthFéeslgﬂs %lyied% 2(95%% ‘after the
operation for 3 months.

The efficacy of adequate re-epithelialisation after PRK was
evaluated by means of biomicroscopy and the contrast sensitivity test.

Biomicroscopy was performed with first vertical and then
horizontal light target orientation, after 2, 3, 5 and 7 days of
treatment, calculating the de-epithelialisation area.

For the purposes of evaluating the optimal result after PRK,
denoting normal re-epithelialisation and stromal repair, the
contrast sensitivity test was performed (Pescosolido N., Guida
automobilistica ed efficacia visiva, Canelli (AT), Fabiano Ed., 2001;
herinafter this reference will be referred to as Pescosolido 2001).

Since the vision of an object or image cannot be limited to
mimimum separable perception (visual acuity), one important
parameter evaluated was the contrast of the object. To study this

parameter, the perception threshold was measured for a whole
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Since the vision of an object or inmage cannot be
limted to m m num separ abl e perception (visual
acuity), one inportant paraneter evaluated was the
contrast of the object. To study this 25 paraneter,

" the perception threshold was neasured for a whole 22

range of objects of various stZes with increasi ngly
reduced contrasts. The resulting assessnent was the

ce e result . | h
SRlded oPPBbjc%%t%l)%%éﬁﬁllgg ym%e@ctvbﬁﬁ (ﬁgg{ehgir%ffgs)reduced

(Pestosol i do . For unction,

gl e [ St of stripes wih a 5..

SRR T RS P Pet Rk "B o the) SpAfial pmtrast
dark .an i ght,, were defjn y eir spatial .
FRtBNTY (et Paidet e ST HBFSEPsalaBeE0sH palips this
%dlstripes bl ack/ white) per degree of  visual angle]

e ntast EeagesvereTRaingy arsad gpnsistingnf stopegawith a
contrast sensitivity (S)_(S=1/C). Contrast is often

ilnminareesprdfilger Thasagbers osaktemiatingedark and

hi gh, and 3% very | ow (Pescosolido 2001). The
dight, awters edsfiniedi toy ttheir spatisr frequeshaeisijogclebeper degree

Optec 6500 vision tester capable of receiving ETDRS
JQPIHAGE neahbee0bE Spaids dos aittitRise (bRIcK Aehite) ﬁ@ﬂ%gree of
e

and anal ysis of contrast 15 sensitivity data.

ghaMmataseCapalby @eisidHtphENIThEGNYRY s bf d@i‘it?ﬁg‘} g@) was

patient actually Saw things. Mreover, It was capa
CopGATALAOAR o) S2V/el: ot RRxprepaca in
?)tfgs ospé&aﬂl?%g?%?gg’é?’??n% i{eiﬁgege{ynggﬁé}imand 3% very low
(Pecadold 700" eye-drops according to the present

! nvent,Ill_?en Crcr)tlelr%;;gtn es%ris?’d\(rei)‘é?nt@s% v%ra(szperfonned using the Optec
6500 vision tester capable of receiving ETDRS and FACT test scores
and software for the management and analysis of contrast
sensitivity data. The system was capable of simulating the way in
which the patient actually saw things. Moreover, it was capable of
comparing patient simulations with standard representations. The
examination was performed first after 10 days and then at 3 and 6
months postoperatively. Patients started treatment immediately
after PRK. The right eye (R} was treated with the eye-drops
according to the present invention mentioned in example 1 (2
drops, 4 times daily), while the left eye, which served as a control,
was treated with 0.2% hyaluronic-acid-based eye-drops and surface

cortisonic after postoperative day S (the latter only for the first 3

months, 3 times daily).



10

20

drops, 4 tinmes daily), while the left eye, which
served as a control, was treated with 0.2%

hyal ur oni c- aci d- based eye-drops and surface
cortisonic after postoperative day 5 (the latter only

" for the first 3 25 nonths, 3 tinmes daily). 23

Si ngl e-dose antibiotic eye-drzﬁps was instilled in both
eyes 4 ti rres dai Iy and a hydrogel contact |ens was

appl i ey E‘Bloﬂf:t%; Rpls o@va{shg?%{iﬂ%% %3%%{?1 eyes 4

post oper |veI mo days "atfter "t he op

“‘?’F%ahsﬁ%t %ﬂ? ?abxﬁr%?}rspﬁgéﬂf g pﬁpﬁ‘ﬁéﬁrm Wth eyes
R BRE fof ?1@93128? Sodags apistnBerativeis: ."E]n apereas in

measured 8. 4 9.2 mm After 3 days conplete

re- epl M |daé'|s| after dg eperatione4PRK)e pﬁetgants?%@s:ed with
agai nst 61%in the control eyes. After 5 days conplete
|tge1qy©1g1mmsl Agtodinigoho videe 9G%eas Bgeantiin Yfvesemtetea de-
control eyes. After 7 days re-epithelialisation was

epthelinlisztior rea &5 8. 0aim? 106, 8 ranvawhaireas i the control
contrast after 6 nonths' treatnment in the ' eyes

eyest tite wWitlepititeltyes At ORS ad64 Ohtidired S8 nPhPSENY.2 mm.
invention (R) conpared to the control eyes (L) showed

LA B ot SORLIBINSTIENRe e oo was
?7% %%@ﬂgf Blvrm tHEABRED] (eggesVSAiLfer aysngor%p Ste re-
epithelialisation was 100% as against 90% in the control eyes. After
7 days re-epithelialisation was 100% in both eyes.

Evaluation of the variation in contrast after 6 months’
treatment in the eyes treated with the eye-drops according to the
present invention (R) compared to the control eyes (L) showed a

statistically significant difference.

The results obtained are presented in Table 4.

TABLE 4
Time Eye Contrast P<
examined | (%) vs L
Baseline R 96 = 2 NS |
L . 96%2 |
After 6 months R | 90 + 3 P<0.001 |
| !
L I 78+ 6 [

Each entry represents the mean + standard deviation.

L-carnitine and its alkanoyl derivatives are known compounds,

the preparation process for which is described in US 4,254,053.
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th

After 6 nonths R 90 3 P<0.001 L 786 Each entry

represents the nean standard deviation. L-carnitine

and its al kanoyl derivatives are known conpounds, 20

the preparation process for which is described in US
"~ 4,254,053. 24 The physiol ogi cal suppl ement or

medi canent according to the pfesent invention may be

bought with or w thout mnedical prescription. The

physih ol QL& I [ j o] ccording to

Phorh, BEyERlonial STRBlcdlnlTel SBR-AEFR Boldrding to the
' edient.s which.are fam.,li 5 ta,operators iin the ., .

ProgditcLver iy Ay By 58&&31% Wither RO mRgglicsl priesegiption.
anth heig g@wt oxi col ogi cal profiles are known.
Thet 1€ pPB¥ t HaPRIgRENt soy angdicamenthasaprding to the
these are  products which have been on the market now

pregninveadian gge Hamposede! activedegmdients aviiich Avedamiliar
or animal adm nistration. 10 In the follow ng are

to ppgoatars imoth¢ imedics] fsldnphdsalveadydnpose tinartinical practice,
according to the present invention. Eye-drops -

and- theeiniphiarend86toxieciogiealOptifilettare kABWHN hyal uronat e

0.2% - vitamn E 0,2% rmanganese 0.051 ng/L; zinc
1. OPhel/ prociaesheit IRebBfore:is ¢y cREY ARATALMNRH sl these are
producfs 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
- L-carnitine 1%;
- Taurine 0.5%;
- sodium hyaluronate 0.2%;
- vitamin E 0,2%;
- manganese 0.051 mg/L;
- zinc 1.02 mg/mlL;
- sodium 30 mg/L;
- potassium 9 mg/L;
- Sodium mertiolate 0.02 mg/mL;

- Demineralized water;

- Volume 5 ml/vials.
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Sodium nertiolate 0.02 ng/nL; Demneralized water;
Volume 5 ni/vials. 25 25 CLAIMS 1. Use of
L-carnitine and/or one or nore al kanoyl L- carnitines
or one of their pharmaceutically acceptable salts,

- for the preparation of a physiol ogical supplenent 5

or nedi canment for the treatnett of corneal diseases.
2. Use according to claim1, in which the al kanoyl L-
carnitine is selected from up consi sting of
acetyl, propionyl, valeryl, 1sovaleryl, butyryl and

isobutyryl ;- ¢ itine,.10 3. e according to claim

11,5’ in whi cﬁ}-steheoa};)ﬁﬁf:ﬁﬁ’&gb’?? cﬁpf#%ra@&ept%l sl @Jﬁgnoyl L-
selected fromihe group consisting of chloride

broni de, oFBFBIRACS a0 é’,% é‘e?la B ageutically ;cceptable
citrate, magnesiumcitrate, phosphate, acid

phosphat e, Splisadar ¢henpreparationwehacphyaipiegioah sigpplement
fumarate, |actate, nmaleate and acid nal eate, oxal ate,

aci d oxal ape mpdiaamnent 401 thedneatraens Wipturneal disehses.

sul phate, glucose phosphate, tartrate and acid

2artrate, Usleyecoptisghat elaimcal ein nmebivlsi Uthe alkanoyl L-
tartrate, 2- am no-ethanesul phonate, magnesi um 2-am no

20,1 s honson o, bttt £k fingofaco
propionyl, valeryl, isovaleryl, butyryl and isobutyryl L-
carnitine.

3. Use according to claim 1, in which the pharmaceutically
acceptable salt is selected from the group consisting of
chloride, bromide, orotate, aspartate, acid aspartate,
acid citrate, magnesium citrate, phosphate, acid
phosphate, fumarate and acid fumarate, magnesium
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 trifluoroacetate.

4., Use according to claim 1 in which the phys.iological
supplement or medicament for the treatment of corneal

diseases is in the form of aeye-drops.
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4. Use according to claim1 in which the physiol ogi ca
suppl enment or nedi canent for the treatnent of cornea
di seases is in the formof aeye-drops. 26 5. Use
according to claim4, in which the corneal disease is
" selected fromthe group conprjsing de-epithelialising
di seases; dry eye syndrone; iftfective keratitis; acid
or al kaline caustic damages; corneal abrasions and/or

B.injuri eSUé@?Qﬁ&gr;cﬂH Vo gla'iﬁ?g‘? iﬂfwhi%ﬁﬂér&q'}nae disease is

stronm,; stronma nages caused’by rée rve er

surgery; tLophi-c _di seases and inpairnent .of the .. .. .

t r anspar engéﬁf‘%&&t ﬁr@%uiﬁgc ST8HR rFé’r}E‘BH?éﬁ.g g_e—eggléﬁehahsmg
according to claim$, in which the corpeal aprasions

10 and/or ARSEATESs e ¥Ge SYBATREMAN tiyet keratdlis; acid or
contact lenses. 7. Use according to claim$5, in which

the degenePdfaliae gavsiice dpmages;ocosneaktabrasipas and/or
chronic and acute keratoconus. 15 S. Use according to
claimb5, i|mjmres; siigenerpiivenelisease ohethe arapeadneyroma;
of the surface of the cornea is due to infective

keratitis, strgmai edanragetampesed! by heefactiveulgserofsurgery;
the vari ous conmponents constituting the cornea;

her edi t ary dgstetgseiredidlchyes Hit@aafSairdter®t ofBife transparency
according to claim8 in which keratitis is due to

viral, bacherhals\gfabelogdheatiies;, i njuries and

damages of the structure of the cornea are due to

gchani cal ydo§teording to claim 5, in which the corneal abrasions
and/or injuries are due to mechanical action or contact
lenses.

7. Use according to claim 5, in which the degenerative
disease of the corneal stroma is chronic and acute
keratoconus.

8. Use according to claim 5, in which said impairment of
the transparency of the surface of the cornea is due to
infective keratitis, injuries and damages of the structure
of the various components constituting the cornea;
hereditary or degenerative diseases.

9. Use according to claim 8 in which keratitis is due to
viral, bacterial or fungal agents; injuries and damages of
the structure of the cornea are due to mechanical, post-
surgical or post-laser—refractive surgery type; the
hereditary or degenerative diseases is chronic and acute

keratoconus.
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surgical or post-laser-refractive surgery type; the
hereditary or degenerative diseases is chronic and
acute 25 keratoconus. 27 10. Use according to claim
9 in which the post-surgical or post-laser-refractive
surgery damages is haze. 11. A physiol ogica

suppl enent or nedi canent for <ophthalmc use, in the
form of eye-drops, conprising as 5 the active
ingredient L-carnitine, or one of its pharnaceutically
acceptable salts, in conbination with humdifying

agerg.s; ant U@é"a@é‘é}‘d%n% kO QLLRANG qnamcﬂ&g@ngeg-ghﬁgi@ﬁtér

and optionally ophthal nol ogically accepta

exci pi ents ﬁélﬁllaﬁerdtdfﬂéﬁlﬂlbésu ri damHps RSie0! 0gi cal
suppl enent or nedi canent of a|n1 1 in which the
huridi f yi ngAagphysiologicabdi sumplémaxhtur onat @edidagnent for
antioxidant is vitamn E;, the inorganic and . organic
el enent s ar ephtdnadfairegss, inddedorm gfeyesisonsm @nbrising as
taurine. 15 13 Eye-drops_having the follow ng

for mul at i onthe | 2¢fiyen; ingredieny L'CPéfBrtiTWe ®r5ogne  9bdiitsm

hyal ur onat e h 2% a‘gt am n 2% 20 - rranganese
0.051 my/L;P afmcgutipaty ar?{j?li’xteble Sk iprsosmd wgten with

humidifying agents; antioxidants; inorganic and organic
eleménts, and optionally ophthalmologicélly acceptable
Fexcipi'ents and/or diluents.

12. The physiological supplement or medicament of claim
12, in which the humidifying agents is sodium
hyaluronate; the antioxidant is vitamin E; the inorganic
and . organic elements are manganese, sodium,
potassium and taurine.

13. Eye-drops having the following formulation:

L-carnitine 1%:;
- Taurine 0.5%;
- sodium hyaluronate 0.2%;
- vitamin E 0,2%;
- manganese 0.051 mg/L;
zinc 1.02 mg/mlL;
sodium 30 mg/L;
potassium 9 mg/L.
14. The eye-drops of claim 14 further comprising antioxidants;

vitamin C; Borage oil; epithelialising and anti-angiogenic



- potassium9 ng/L. 14. The eye-drops of claim 14

further conprising antioxidants; 25 vitamn C, Borage

oi]; epithelialising and anti-angi ogenic 28 agents;

hum di fyi ng agents; inorganic el enments; regulator of

"~ the cellular osnoblarity; antibiotics; antiviral and
anti fungal agents. 28

agents; humidifying agents; inorganic elements; regulator
of the cellular osmolarity; antibiotics; antiviral and

antifungal agents.



