WO 2011/ 107334PCT/ EP2011/ 051941 COWVPCSI TI ON COVPRI SI NG AS ACTI VE | NGREDI ENT
L- CARNI TI NE | N COVBI NATI ON W TH HYDROXYKYNURENI NE- O- BETA- DL- GLUCCSI DE, FOR
THE PREVEND20N/#WN3 OR TREATVENT OF PATHOLOGQ ES OF THE E¥ETRPR011051941

ULTRAVI OLET RADI ATI ON The present invention relates to a physi ol ogi cal

suppl ement or 5 nedicanment in the formeye drops or ointnent, conprising as
active ingredients L-carnitine, in conbination with a solar filter, for the
pr evemtdMBas BT O r @HFREHRNCGOFS pETHG AGYFREPIBNT (Lh EARNIE TR &Nt ePMBINATAPN OV EH

r adi atiFEROXFHYEURBIIHE - § BETRIPLaCEHO8 PRy FOR (THE PREVEERION AVRIPR| BREATKEN OfQ
Hydr oxykynur eni HEEPBRHKE) Ofo FEH e EVvets TesUHTREY EBET BPIAT X ures t hereof . The
conposition of the invention may further conprising taurine, glycerol,
resveratrol, sodiumjaluronate, vitam ns and m croel enents which increase
the activity of the conbination of the invention. 15D seases of the eye due
to ultraviolet radiation include age- related cataract, non age-rel ated

cataract; pterpp Ma¢ Ulnfie PRGIE R At d Do SA! b¢lsalisdlermenk apat hy
(ARM), non age reltﬂgqtegd maculeopat hy (nARI\/p? ag:gl}f%f)g?%g nacullggr degenerati on

(A0, S4B SRS e A gy

radi atio ong been recogni It

cut aneous cancger,. aging of .the .skin, and nutagenjc changes,. it i.s aon

wi thin t RBEFedicTiis 2HEBRIRE s iPhSOMPIRAtONoNELhs 8dPRaTIlkeS Eebrne

uni versally recogni zed as a causative factor in ocular pathogenesis. WO
2011/ 107384PENtER2 01 tDBAgAgn? of pathplogiesant theheyeydukato avsraeodleht o a
sophi sti cated organ havi ng neurophysi ol ogi c responses to photons in a

certain padiationef the el ectromagnetic spectrum that provides a constant
detailed map of the imredi ate environnent. The action spectrumfor these 5

responses |1 ead mpidy Hiiehl mchRate: 180 MM Brelang! Intapasy v gL has

been | abel | ed the visible spectrum or . ecause sol ar

T IR e B A

Te. 10NpRRSE THE 'comppsition”of 'the Javertion may TULther comprisig
taurine, glycerol, resveratrol, sodium jaluronate, vitamins and
microelements which increase the activity of the combination of the
invention.

15 Diseases of the eye due to ultraviolet radiation include age-
related cataract, non age-related cataract; pterygium; Macular
Degeneration such as age related maculopathy (ARM), non age
related maculopathy (nARM), age related macular degeneration
(AMD); attinic photokeratitis and conjunctivitis.

20 Although ultra-violet radiation has long been recognized as a
factor in the development of cutaneous cancer, aging of the skin,
and mutagenic changes, it is only within the last decade or less that

ultra-violet radiation has been universally recognized as a causative

factor in ocular pathogenesis.



tolerance to repeated ultraviolet exposure. Swelling or shrinking of groups
of corneal epithelial cells leads to visibly recognizable stippling or

i rregul arwonsaiw7igranul ati on of the corneal surface. W PoTlE¥260098R40r €at er
than the threshold for photokeratiti s,gzurface 15 epithelial cells show
nucl ear fragnentation, md-epithelial | s show vacuol e formation, and
basel cells show inhibition of mtosis and clouding of the corneal stroma

vasodifatat i ol SbeADSaihe: FYEaRn srohved | BN i st Rer snsamy

desquamat i on. 20When the cornea is damaged or replaced by surgery, the eye
i n gener 1ABELREETOPHY SiQlREIE Tes PARBasHED Phiatea L E: heertainnePEEPE @b
ultra violet radiation. Also the retina of diabetic patients is

parti cul ahleyelectrmmaiyreetio spletctaumi ottedt padiatdésoa. constant detailéd smiap t he
opposi te of what happens with a healthy cornea. In 25 the healthy or

undanmage@feybe aRsRiddia®s envischaidn bPhéhectmedpe¥@um for these
2011/ 107334PCT/ EP2011/ 051941 3 and |l ens of the human eye is such that very

it raduphan oficvpyahenal s hon  flc L0209 N sassentle rebhsa

The rétina ftunicain i cate nervous nenbrane,

i mges of external,objects. are received. Its outer surface is in contact
Wi th the YERBTOTRS PRehi el ael tRETRSIRIC SREAIECEBAY it it i s
continuous with the optic nerve; it gr adual I'y di mi ni shes in thickness from
behi nd f or war degfiisxt 8aks dé¥r Irpdagtipay igs presepit| damngodgostner ¢hia ends
in a jagged margin, the ora serrata. Here the nervous tissues of the retina
end, but dayligint oprsl chgatyennely the expdsaha @ity etudsdmewartoonerof he
back of the ciliary processes and iris, formng the pars ciliatis retinae

and pars dothfliAerdBbldteadibition PRkt diiligngat i on consists of the
pi gnentary layer of the retina together with a stratum of col umar

epithglium T ppa._j s:;sof Mt rans , of pur pl i in
the Wesh 15 JfabEveBRutigiRg die. SEPhs SRECBEHRY syRBinT bt drveibh
rhodopsin or visual purple;. hgwever, it soon becones.cl oudeq, .opaque, .and
bl cached LTS 486 tERALELIGFAVIOlet eXPOS HPaceWELIRE o] Shirighiatopt

vi sual inpairment and blindness worldw de. Cataracts are a cloudi ness of
t he | ens grosipge oheceyread epitttelodcwdlovigads péoi odsibly mmegogeazable
Laboratory studies have inplicated UV radi ation as a causal factor for

cat ar act .stipiplihgrooiegepadenpshiggeahudatidnest bhgecaiwal durefaceatdithct is
associated wth a history of higher exposure to UV-radi ati on (Doc

Opht hal My HRAEPDB86r- fhadSthe WPeSbld 1858 34RETOEERH I Hi605da ¢ ce

15 epithelial cells show nuclear fragmentation, mid-epithelial cells show
vacuole formation, and basel cells show inhibition of mitosis and
clouding of the corneal stroma occurs. Inflammation is also present
in the conjunctiva where vasodilatation, oedema, and inflammatory
cell infiltrate is followed by desquamation.

20 When the cornea is damaged or replaced by surgery, the eye in
general becomes very sensitive and the retina becomes vulnerable to
ultra violet radiation. Also the retina of diabetic patients is
particularly vulnerable to ultra violet radiation.

This is the opposite of what happens with a healthy cornea. In

25 the healthy or undamaged eye, absorption of radiation by the cornea



4 Pterygiumis a growth of tissue on the white of the eye that may
extend onto the clear cornea where it can block vision. It is seen npbst
comonl y wo 2peiophs4who wor k outdoors in the sun and w neécTaPpdoiitos1o41

preval ence is related to the anmount of exposure. It can be 5 renoved
surgically, but often recurs, and can ¢ause cosnetic concerns and vi sual
|l oss if untreated. The acute exposure to UV-radiati on cause

conjunctivitis _and neal _inflammtion react,iopn known. atti.nic

phot oker a4 el e Tuaprlin SR G AR CHRE ¥ShHif dadiPian 1981 ove
a characteristic 10 course. For exam, after exposure, there is a period
of | at endyavglicsrgthsrshartesidimas3 906, ©3ches thenetindunt of exposure. The

| at ent period may be as short as 30 minutes or as long as 24 hours but it
is typically Fheo r2imauftsiniCanjuterina)i is 9 ddlicdtd nafvoers ancanpeaned by
an erythema of 15 the skin surrounding the eyelids, is associated with the

sensat i oRy@bn awiaehi @Hebﬁﬁh%%_% of agrgternal t HBjeRMSS ard afatidifededt e esu fér
phot ophobi'a (intolerance to light), lacrimtion (tearing), and

bl eph ro§R§sf spa i Sel . | :.pak n‘é’%ﬁ and
t he i%di Vi ug{Céi% Elg]ugﬁll;t/é?tngg%gc?ﬁgt %ﬁe’g‘gﬁﬁsgﬁehgrelrg?o 0 \&ﬁ%&ﬁf’\%@e 20
acute synpt ons ually.last from6 to 24 hours and al nost all disconfort
i Sappontiody's el hits. coptiPiaid §aBethd APlicc e attcatafigly
exposure result in permanent damage. UV radiation is_a contributory cause
of macul sfimjeyshesaitt shickvaess drode pekdngt forwanghiamdiextemsl sraearly &fse of
irreversible 25 vision loss in old people in the United States, is the

progr essifae ad\QROL1liady I4@CTMRE0d lit 06184 1ird alghgpeedr atargingf thee i i cal
region of the retina called the macula. The macula is a 3-5 nmarea in the

retina thalrafa ! §3ORNSIHY enéRFoseMtisalie¥ ©f0fhe TReEindl e Hh€aIStHin

irreversible loss of central vision, although peripheral visionis

L1050 mpdlaPRBH 1Y BARen RN PR e Badk ST
opht hal m)c'ﬂ?gh? aﬂrofcieesls%sagrelda{rrise,a?grrllslri]r?émfhe pars ciliatis retinae and pars
inidica retinae. This forward prolongation consists of the pigmentary
layer of the retina together with a stratum of columnar epithelium.
The retina is soft, semitransparent, and of a purple tint in the fresh
15 state, owing to the presence of a colouring material named
rhodopsin or visual purple; however, it soon becomes clouded,

opaque, and bleached when exposed to sunlight.

Cataract is a major cause of visual impairment and blindness
worldwide. Cataracts are a cloudiness of the lens inside the eye
20 which occurs over a period of many years. Laboratory studies have
implicated UV radiation as a causal factor for cataract. Furthermore,
epidemiological studies have shown that cataract is associated with

a history of higher exposure to UV-radiation (Doc Ophthalmol. 1994-

1995;88(3-4):339).



US 5,883,127 relates to the use of acetyl L-carnitine to produce a

medi canent suitable for the therapeutic treatnent of 10 retinopathies, e.g.
t he age- rebavadiomsaul opat hy (ARM and non- ager el at ed naegrapadhps(mARN), in
whi ch acetyl L-carnitine is adm nister enterallyl (particularly orally)
or parenterally (particularly intranmuscularly or intravenously).

U S Pat. No. 5,037,851 describes the use of acetyl L-camtine 15 and its

phar macol ogi cal,ly acceptabl e salts in the therapeuti.c. treatment of
Patarac, 0 Prely@iRRiS AP af ot L W Wbt L PR Brthate o
acetyl D-carnitine_and its pharmacol ogically_acceptable salts_in the

t her apeutnaytexgndpntorthy gleasneorneusybenyét ¢an blck Bis1p8.- lhés $6€6T0f
7-dehydrochol esterol for preventing danages of the eyes due to

UV-r adi atthost commotl 200d¢6p42 2o Avoek abetdoord e fhe lsusi emafwind,
3- hydroxykynurenine into artificial ocular |ens useful for preventing

damages cied tis PYevaltiadd egelathl &9HREIDARIACH ERZQGHQRIR4It&an be |
W)2008/ 077712 rel ates to the use of an ophthal m ¢ conbination conpositions

conpr k&Si ti I di S ni.Lj or et L- it i.n: a dose
of 59 ( FOPRIT 4 of (o 600 Bk ot el raffoin ity SPiRelY &
dose of 0.1 [, Sai d phth?lm'c %gn(ginations are in a gel formand are
endoved HODFLERRE WeMAAORS P HEEEECn amount of 0.1 mo/ml of 3- HKG

is not (conpletely) soluble in water; iS not mscible with the others
conponent s of e amnts exposmreaid UY-ragiatdon; sauss sanoprchiaiibiscand

conposition (eye drops) having a dark col our. It is evident to any
Expert i corpltahainftdmgyatioat reaceipsd &ropsnsakuattinic gpinotoloamitatins Téw i d
granules. It is also evident that a dark eye drops sol ution cannot permt

;?et B?eggi[r,ﬁ@ih}]t%%o?g@gkfs%lﬁgg[ii@g%fé@ffgﬁﬁb%'ké’fa&iﬁé%mﬁmsOé cHArAEtEFRME es
10 course. For example, after exposure, there is a period of latency
which varies somewhat inversely with the amount of exposure. The
latent period may be as short as 30 minutes or as long as 24 hours
but it is typically 6 to 12 hours.
Conjunctivitis, which is often accompanied by an erythema of
15 the skin surrounding the eyelids, is associated with the sensation of
a foreign body or "sand" in the eyes, varying degrees of photophobia
(intolerance to light), lacrimation (tearing), and blepharospasm
(spasm of lid muscles). Corneal pain can be very severe, and the
individual is usually incapacitated for some period of time. These
20 acute symptoms usually last from 6 to 24 hours and almost all
discomfort disappears within 48 hours. Very rarely does
conjunctivitis causing exposure result in permanent damage.
UV radiation is a contributory cause of macular degeneration.

Macular degeneration, which is the major cause of irreversible

25 vision loss in old people in the United States, is the progressive



None of the publications cited above nmention or suggest the use the

conbi nation conposition, in the formof eye drops, of the present

i nventi orwo20l1/0a33mitine is used in the cardiovascul ar PremP2ii0nsiohe
treatnment of acute and chronic nyocardial ischaem a, angina pectoris, heart
failure and cardiac arrhythm as. In the nephrological field, Lcarnitine is
adm nistered to uraem c patients on regul ar haem)di alysis treatnent to
conbat éise&ular st heni a and tQ t% 1/ 107 aPCf‘;'/ EP201 /0 941 7
of nuscl &CFEPEHA Ker t%%% E]?%]é’fhé’és EHOA AP %Paﬁgy

restoration of a normal HDL/LDL + VLDL ratio and total parenteral

nutri ti ofMagLilyd sk ykyntvenfied dnptits grtiews thatils esponsiplieéer &egraki ght
conpound present in the | enses of hunmans and other prinmates which acts as
i nt r aocuhvasidr.l {lris hlisabder blezgldMd iigh¢vérsibhe 1838- 430 cemtralivsidqd,
Physiol. 1969; 203, 411-417) end prevents UV-induced photodamage to the
retina (H88dubkP peryShEesl AdiorBLi8- 8ethinteilauii fige (Q4rly stages, vision

2- am noet hanesul phonic acid) is considered an anm no acid, even though it

does got rﬂ % %rgghp%%lgétgﬂ car boxyl group (COO—I) but the SO3H

gr oup. Taur esent 1'n the animal realm whereas vegetabl e foods

do not possess . this am no acid. 153 r an d, ,al so
cal l'ed Gl yeer FACSIOgTyeass o, CRETTEnEScal BRGLE Toderstochiesss! ¥y o

that is widely used in phar maceutl cal or ophthal mc fornul ations. d ycerol
has t hr eéheyeipbphalmeleginedialdgs piraacht ﬁ@rQé’VHesponm ble for its
solubility in water and its hygroscopic nature. The glycerol 20
substructure i§Sa 5883,aRk7corlatent tof thenyude poflsac&tyicdi-@larinitine to
sweet-tasting and of low toxicity. Resveratrol is a natural

pol yphengirdéi&e"eer& hiedicar8EnfNSuatie Wsﬂ’%@gﬁl@é FRRBREALT S

foll ow ng epi dem ol ogi cal studies which have denonstrated that popul ations

whi cfipco r}%lﬂl@op%%g ,1 Y éo ra 4£g£?§%hllrﬁgéaf&pathy (ARM) and non-age-

related maculopathy (nARM), in which acetyl L-carnitine is
administered enterallyl (particularly orally) or parenterally
(particularly intramuscularly or intravenously).
U.S. Pat. No. 5,037,851 describes the use of acetyl L-camitine
15 and its pharmacologically acceptable salts in the therapeutic
treatment of cataract.

U.S. Pat. Nos. 5,145,871 and 5,432,199 describe the use of
acetyl D-carnitine and its pharmacologically acceptable salts in the
therapeutic treatment of glaucoma.

20 US 5,876,709 relates to the use of 7-dehydrocholesterol for
preventing damages of the eyes due to UV-radiation.

US 2004/0042072-A relates to the inclusion of 3-hydroxy-
kynurenine into artificial ocular lens useful for preventing damages

due to UV-radiations.



8 noderate anounts of wine in their habitual diet present a nuch | ower
percent age of cardi ovascul ar accidents than do popul ati ons whose dietary
habi t s dowoabit/medsyde t he consunption of wi ne. Resver at pol/BEp301tiost¥e1 f ound
in grapes and in particular in grape 56ski ns, seeds, stal ks and vine

| eaves, particularly of Vitis vinifera,” Vitis rotundifolia and Vitis

| abrusca and, obviously, in the wnes obtained fromtheir grapes and in the
extracts and bov ntioned nat ur al oduct s sveratrol
is also pr ese&?%@ﬁzbw fiﬁTbéP oghgpelc}?%s Rgb?m SGenus
(Pol ygonaceae 10 famly), such as Pol ygonum cuspi dat um and PoI ygonum

mul tifl oﬁﬂmblnatlomoﬁom%mb%e§0@pfﬁénﬁr e%%ntaqtﬁ(ﬁenililglfﬁ g6 ils- neant
by "resveratrol” is both trans-3,4'-5-trihydroxystilbene (i.e. resveratrol
proper) aadnitimecios asetyr L—d:@mitimpdﬂ ia/oicgdey(cxﬁsﬁﬁes(mealatiant 8) & and
powders contai ning resveratrol obtained fromany suitable plant species.

Sodi um hyxgosr rﬁu'létlénVﬂ Ye¥gettikeBMANEPBPRIIT S8t dSe Bf @, qcltngt,qmeal
epithelial ce especially in patiénts with dry eye syndrone or W|t

Sj ogren n d 0 h t S y to
its p§ot fascgtﬁl}ﬁvgb(r?EFl o %aa%ﬂ&; igln%%ﬁgt %/lgéenléxer é@dt’foﬁl h%n{:alpl ?ﬁ? | s as
aresult of its vi c ity, in situations of reduced tear productlon,
but al so W]&ht%ve& %éct s of its particular biological function on
corneal epithelial cel S by stimulating their rati on (Exp. Eye Res.

1991; 53: 753- 788)f; act\mmmwm?ofaﬁph’mg%mgfo%@% Vitamin Eis the
mai n anti oxi dant of the cell nenbranes, and is found in the human body in 4
forms consisshot@campetegpgbénble iﬂS;vateJt;opheroI, y-tocopherol and
8-tocopherol. O these the a formis the nost frequent in the retina and in

pl asma andgl fot ?ﬁlé&“ﬁlé"h}lﬂlttﬁ% St1RaEEfip &Héh@é"o‘i*acﬁte é‘@ﬁ’lﬁlh%%dﬁdhﬁ@'

s;:]aveng| ng activity. he use of |norgan| c elenents is vve kKnown in f
the [Bar TRIve Pt oéﬂﬁﬁ%@é SHERRSTBST dPios) rhat S 3 Ak ¢ Yore
is still a.strongly perceived need for 10 the availability of therapeutic

agents or00;.1)99§1 ol ogi cal suppl ement, useful for preventing or treating
pat hol ogi es of the eyes due to ultraviolet radiation, which are not endowed
with the drawdhd&sevidanitdivednyobxrgert in ophthalmology that an eye drops

solution cannot contains solid granules. It is also evident that a dark
eye drops solution cannot permit to the patient to see if

15 microorganism are growing, or solid granules are present, into said
solution.

None of the publications cited above mention or suggest the
use the combination composition, in the form of eye drops, of the
present invention.

20 L-carnitine is used in the cardiovascular field for the treatment
of acute and chronic myocardial ischaemia, angina pectoris, heart
failure and cardiac arrhythmias. In the nephrological field, L-
carnitine is administered to uraemic patients on regular

haemodialysis treatment to combat muscular asthenia and the onset



It has now been found that a physiol ogi cal supplenent or 15 nedi canent, in
the formof eye drops or ointnent, conprising as active ingredients (a)
L-carnitiwe2ory/m7salt thereof; and (b) one or nore sol apcfrigre@n/osr4n sal t
or derivative thereof, in particular deses, is useful for preventing or
treating pathol ogies of the eyes due to ultraviolet radiation. 20Wat is
meant by pharmaceutically acceptable salt of L- carnitine is any salt with
an acid that does not give rise to toxic or side effects. .Thes cids are
Rel | kot BT Bty < LG dResABRHAN 1965 phdr Facp it TFITER! 1y
exanpl es of such salts are: chloride, 25 brom de, orotate, aspartate, acid
aspar t at dheagiegteratiane ofmeynaeoroml idDIoAP1o 733 &L Epatinl / asdo4otal
citrate, phosphate, acid phosphate, funmarate and acid funmarate, nagnesi um
f umar at e pdratitatral nmetrtdde. and aci d nmal eate, oxal ate, acid oxal ate,
panoate, acid panpate, sul phate, acid sul phate, glucose phosphate, tartrate

and aci d tart s dayAsnORROIAA! ©-FSDIBRAGIRRIRES BUMJRI Uil Eeular

2- am no- et hanesul”phon magnesi um no- et hanesul phonat e,

Ui 1 ror Supetly bmBBUAGE AR I, ‘b RBSRSC AT i acoogt pieal

of Lcarnitine is also a salt approved by the FDA and listed_in the 10

publ i cat iFAMEES Whish pgris As 3ntraodeldr fidtersiby dkserbing Y¥okight dted
herein by way of a reference. By solar filter according to the
present itheen300400 isnnmemegioa chpdingsiodl etDed;f O3 t el drbliF) end
conprising: 3- Hydroxykynurenine 0-13-DL-glucoside or a derivative thereof

sel ect ed ghevereg) UNeigHOWRIC PMbictidihagd HydtREY k¥AiNLENi088) Exp. Eye

0- 13- D-gl'ucosi de, 3-Hydroxykynureni ne 0-P-L-gl ucosi de, 3-hydroxykyndreni ne,
4-(2- am'l@é)- 34%’%&?8 nyl) - 4- oxobut anoi ¢ acid 0-S-D gl ucosi de, 4-(2-

am no- 3- hycﬁ'oxy’p enyI)j-4-oxobutanoic acid 0-S-DL-glucoside, 4-(2-

Pt S ot E R R K R M T
m xture thereof; or salts thereof.
amino acid, even though it does not possess the characteristic
carboxyl group (COOH) but the SOzH group. Taurine is only present
in the animal realm, whereas vegetable foods do not possess this
amino acid.

15 Glycerol is an organic compound, also called glycerin or
glycerine. It is a colorless, odorless, viscous liquid that is widely
used in pharmaceutical or ophthalmic formulations. Glycerol has
three hydrophilic hydroxyl groups that are responsible for its
solubility in water and its hygroscopic nature. The glycerol

20 substructure is a central component of many lipids. Glycerol is
sweet-tasting and of low toxicity.

Resveratrol is a natural polyphenol present in grapes and wine.

Numerous groups of researchers following epidemiological studies

which have demonstrated that populations which consume



It is therefore an object of the present invention a conbination
conposition, in the formof eye drops, conprising the follow ng conponents:
WO 2011/ WE2BAACTIEP2011/ 051941 11 L-carnitine from 0. @t TIEP2010/0819400 i, a
preferred dose is fromO0.1 to 4 g/100 , the nost preferred dose is 2.00
g/100 m., 3-HKG from0.001 to 9 ng/ 1 m., a preferred dose is fromO.1
to 5 ng/ 100 n., the nost preferred dose is 1 ng/100 nL, 5 - osnolality from

50 to 1200; preferred from 100.to 500, nos referred, 250 nOsmol s/ k pH
027 5. THPARERFEA DG T o WibE Footheirehabifdl iy Rreftntd tnfigh iL
for the prevention or treatnent of diseases of the eye due to ultraviolet
radi at i oA@Weropereentage rohsardiperscelan Recidenthithan edoi BAPHALIRNS of a
conbi nati on conposition conprising the foll owi ng conponents: L-carnitine

from 0. 0Wwhosé@ligtd0 habita dor abérinetlidesha sohsumptibrt of &igel00 ni, the
nost preferred dose is 2.00 g/ 100 ni, 3-HKG from0.001 to 9 ng/ 100

nL, a preferr@egesattsl {9 ek ¥oh@1dl5n%rr%ielsoad&intﬂs&rtﬁr@marpmfgqrar dose
is 1 ng/ 100 nL, osnolality from50 to 1200; preferred from 100 to 500,

ot o, RIS FRNTCRIR g P Tl RSB IR VBT,
the formal; 20 S EaDs Ahal JhOS, BLSYSOM OB SESRNEN £ s of
obtained from their grapes and in the extracts and powders of the
above-mentioned natural products. Resveratrol is also present in the
roots of a number of species of the Polygonum genus (Polygonaceae
10 family), such as Polygonum cuspidatum and Polygonum
multiflorum.

For the purposes of the present invention, what is meant by
"resveratrol" is both trans-3,4'-5-trihydroxystilbene (i.e. resveratrol
proper) and the cis isomer, the respective glycosides and extracts

15 and powders containing resveratrol obtained from any suitable plant
species.

Sodium hyaluronate is a very well known compound used to
protect corneal epithelial cells, especially in patients with dry eye
syndrome or with Sjégren’s syndrome. The action of sodium

20 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
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;53:753-7358).



It is a further object of the present invention a nethod of prevention or
treatnent of di seases of the eye due to ultraviolet radiations, which
conpri se wbeondnvsssstration into the eye of a 25 pati entcirEro@edstoher eof a
sui t abl e anobunt of a conbinati on WO 20}1/107334PCT/ EP2011/ 051941 12
conposition conprising as active ingredients the follow ng conponents:
L-carnitine fromO0.01 to 10 g/100 nL., a preferred dose is from0.1 to 4

g/ 100 nm., the st .preferred dose is.2.0Q g/,10 , - 3-HKG from0.001 to
S mol 100 nt. AtamiPeft & BEHE phofgdeftook g adh mEmbranfSepn
preferred dose is 1 ng/100 nL osnolality from50 to 1200; preferred from
100 to 500 forsyd iprtdrehiaaapshodpsiPsiagns pomsisting of Krépeepbereh fis
6.5-7.0; nost preferred pHis 6.9. 10lIt is a further object of the present

i nvent i ortotbphesel,of-tacophieirohtingh detoyngsheraln @Otipessithg ohferfolis dlieng
conponents: L-carnitine fromO0.01 to 10 g/100 nm., a preferred dose is from

0.1 to 4:A6300reuchifein®be Réghar afd 49S§ldsima- Ado{sl@Benbne with #rdKG
fromO0.001 to 9 nmg/ 100 m., a preferred dose is fromO0.1 to 15 5 ny/ 100 ni,

the nmpst é}%ﬁftgét; ﬁﬂtfebgﬁggglz e%r%g%ég(}gﬁggal scaveﬁ?;fﬁé Q%tfvri%m 0.005 to 50

g/ 100" mL=a preferr f'rom

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 (Contactologia, 1982; 4F:101-103).

In the medical field there is still a strongly perceived need for

10 the availability of therapeutic agents or physiological supplement,
useful for preventing or treating pathologies of the eyes due to
ultraviolet radiation, which are not endowed with the drawbacks
mentioned above.

It has now been found that a physiological supplement or

15 medicament, in the form of eye drops or ointment, comprising as
active ingredients (a) L-carnitine or a salt thereof; and (b) one or
more solar filter or a salt or derivative thereof, in particular doses, is
useful for preventing or treating pathologies of the eyes due to
ultraviolet radiation.

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

These acids are well known to pharmacologists and to experts
in pharmacy. Non-limiting examples of such salts are: chloride,

25 bromide, orotate, aspartate, acid aspartate, acid citrate, magnesium



to 5 ¢g/100 nm., the nost preferred dose is 0.50 g/100 nmL, glycerol from
0.0025 to 25 g/100 n., a preferred dose is fromO0.025 to 2.5 g/100 nL, the
nost prefwoned/wose is 0.25 g/ 100 nL, 20 - sodiun jal ur ecatEr2610m9@1 002 to
20 g/ 100 nL, a preferred dose is from0D.,02 to 2 g/100 ., the nost
preferred dose is 0.20 g/100 nL, vitanirne E acetate from0.002 to 20 g/ 100
m., a preferred dose is from0.02 to 2 g/100 nL, the nost preferred dose is

0.20 g¢/100 ver at.r from0, 25 .to0 2500 ng/ ,100. a_pr ferred
dose 1 fittes BhesphREo A Rid Thathe et fhid sfCiboniie

100; WD 2011/ 107334PCT/ EP2011/ 051941 13  sodi umfrom 0.3 to 3000 /L a
pr ef er r edA8BESIENE rpvnarate o [aotatey malepte nasd @Cédem%l@aa@s@xaslazg, ng/ L,
potassiumfrom0.09 to 900 ny/L, a preferred dose is from0.9 to 90 ng/L,

t he nost guidf exaddtepospainso®teyy/dcids pamicatef r smlph@tef oadlidD sglphate,
preferred dose is fromO0.1 to 10 ng/L, the nost preferred dose is 1.02

ng/ L, W@?ﬁ@ﬁ@éeﬂﬂdﬁp@awoiairﬁa'ieff@{dd aciH e{faﬁ*tfﬁ‘ﬁé d%&?céﬁoﬁlﬁ@ﬁ)ﬁa@@5 to

0.5 ng/L, the nost pref erred dosels 05 osm)laltyfromSOto
1200; = pr I fro 0, pref r%ﬁ-ﬂ 5

6. 3- 758 (?%rﬁef’11 Zg’r ed prpﬁ%'%%e(%?gﬁg 0; Fost G}t%r’ef er?e ﬂ% Qﬂg%ggh%ﬁgnﬁ %—'
preparati on of an ophthalmc co sition formo for the
D event i GRAgRCSTART hor A5t <onbtsabrSiPepataue. ToethangsibpBohate

radi ati ons. 15The conposition according to the present invention nay be in
the for madfol phg $Rsitegec srichipiacatate opneetiifsespacetate. The conposition

according to the present invention may be in the formof eye drops or
oi nt nent . What is meant by pharmaceutically acceptable salt of L-

carnitine is also a salt approved by the FDA and listed in the
10 publication Int. J. of Pharm. 33 (1986), 201-217, which is
incorporated herein by way of a reference.

By solar filter according to the present invention it is meant a
compound selected from the group comprising: 3-
Hydroxykynurenine O-B-DL-glucoside or a derivative thereof selected

15 from the group comprising: 3-Hydroxykynurenine O-B-D-glucoside;
3-Hydroxykynurenine O-B-L-glucoside; 3-hydroxykynurenine; 4-(2-
amino-3-hydroxyphenyl)-4-oxobutanoic acid O-§3-D-glucoside; 4-(2-
amino-3-hydroxyphenyl)-4-oxobutanoic acid O-%-DL-glucoside; 4-(2-
amino-3-hydroxyphenyl)-4-oxobutanoic acid O-f5-L-glucoside; the

20 glutathione adduct of 3-HKG; or an enantiomeric derivative thereof;
or mixture thereof; or salts thereof.

It is therefore an object of the present invention a combination
composition, in the form of eye drops, comprising the following

components:



The conpositions according to the present invention may 20 further conprise
anti oxi dants such as, for exanple, Borage oil; epithelialising and

anti - angiwgenicioagent s; hum di fyi ng agents; inorgani c elpemrmpesi/05i94aMm ns,
such as vitamn A, regulator of the ceﬂul ar osnolarity, antibiotics;
antiviral and antifungal agents, and/or “one or nore excipients and/or

di luents physiologically 25 acceptable. WD 2011/107334PCT/ EP2011/ 051941 14

The di f .th d i t diati t nat ted
or treat s FESH Ry Ham: P bies il HIRore et B sbABse FRsh O
group conprising: age-related cataract, non age-rel ated cataract,

pt er ygi urkP MEIUICP Mbgéhermassoraienred doge 15 2 dQdd QRdnlopat hy (ARM) :

non age rel ated macul opat hy (nARM, age rel ated nacul ar degenerati on (AM),
attini c phdtldKes dtomi 6.@0d o) gt 100tnd., a preferthd dosé dwifmgrménlltam ti ng
exanples further illustrate the invention. 10EXAVPLE 1 In order to

eval uat e 3 heg p1 QDesill, Vihehi 6§t peefdriedcPsstead 1emd hepoumragai nst W A/ B
radi ati on provided by the eye drops of the invention, the follow ng

exper nent 3l hrog _ff?%fgg%@e"téggﬂ?%é @gFYé}%a TR pi@ge\?\%leggbg?gﬁé‘%’i(m

f
days ol d) were subdiv nto q groups, one o0
174y e HREGHTCEy EoDLRdSRIO LS/ BsBi T ve cont ol . The fol Lowi ng conpos! {1 one.
were instilled respectively into the left eye every 2 hours for eight
hours: PpH 6.3-7.8pselcrredmld igr6ps 1-Qompet @retersesdi pHoip 6.9;
20L-carnitine:2.00 g 3-HKG 1 ng Taurine:0.50 g Sodium jaluronate:0.20 g
d ycerol : 0. 25fgr use for the prevention or treatment of diseases of the eye
due to ultraviolet radiations.
10 It is a further object of the present invention the use of a
combination composition comprising the following components:
- L-carnitine from 0.01 to 10 g/100 mL, a preferred dose is from 0.1
to 4 g/ 100 mL, the most preferred dose is 2.00 g/ 100 mL;
- 3-HKG from 0.001 to 9 mg/ 100 mL, a preferred dose is from 0.1 to
15 5 mg/100 mL, the most preferred dose is 1 mg/ 100 mL;
- osmolality from 50 to 1200; preferred from 100 to 500, most
preferred 250 mOsmols/kg;
pH 6.3-7.8; preferred pH is 6.5-7.0; most preferred pH is 6.9;
for the preparation of an ophthalmic composition in the form of
20 eye drops, for the prevention or treatment of diseases of the eye due
to ultraviolet radiations.
It is a further object of the present invention a method of
prevention or treatment of diseases of the eye due to ultraviolet

radiations, which comprise the administration into the eye of a

25 patient in need thereof a suitable amount of a combination



25Resveratrol : 25 ng Vitamn E acetate:0.20 g WO

2011/ 107334PCT/ EP2011/ 051941 15 Zinc chloride (Zn):0.213 ng (0. 102 ny)
Manganesewohboriods4t et rahydrate (Mi): 0.019 ng (0. 005 nprTSediumsohi ori de
(Na):7.5 ng (2.9 ng) Potassiumchlori df (Ky:1.72 ng (0.9 ng) 5Crenophor RH
402.0 g Mcroglicine /Grancide 1110.20 a Met hyl par ahydr ossi benzoat e0. 05 g
EDTA sodi unD. 05g NaOH 1 NpH 6.8 - 7.5 10Dem neralised steril water final

volume 100 ThoShioH"  oiRpistal! 0% aliRROS 28N S following
components:
- L-carnitine from 0.01 to 10 g/100 mL, a preferred dose is from 0.1
to 4 g/ 100 mL, the most preferred dose is 2.00 g/ 100 mL;
S5 - 3-HKG from 0.001 to 9 mg/100 mL, a preferred dose is from 0.1 to
5 mg/100 mL, the most preferred dose is 1 mg/100 mL;
- osmolality from 50 to 1200; preferred from 100 to 500, most
preferred 250 mOsmols/kg;
pH 6.3-7.8; preferred pH is 6.5-7.0; most preferred pH is 6.9.
10 It is a further object of the present invention the use of a
combination composition comprising the following components:
- L-carnitine from 0.01 to 10 g/100 mL, a preferred dose is from 0.1
to 4 g/ 100 mL, the most preferred dose is 2.00 g/ 100 mL;
- 3-HKG from 0.001 to 9 mg/ 100 mL, a preferred dose is from 0.1 to
15 5 mg/100 mL, the most preferred dose is 1 mg/100 mL;
- taurine from 0.005 to 50 g/ 100 mL, a preferred dose is from 0.05
to 5 g/ 100 mL, the most preferred dose is 0.50 g/ 100 mL;
- glycerol from 0.0025 to 25 g/100 mL, a preferred dose is from
0.025 to 2.5 g/ 100 mL, the most preferred dose is 0.25 g/ 100 mL;
20 - sodiun jaluronate from 0.002 to 20 g/100 mL, a preferred dose is
from 0.02 to 2 g/ 100 mL, the most preferred dose is 0.20 g/ 100 mL;
- vitamine E acetate from 0.002 to 20 g/ 100 mL, a preferred dose is
from 0.02 to 2 g/ 100 mL, the most preferred dose is 0.20 g/ 100 mL;
- resveratrol from 0.25 to 2500 mg/ 100 mL, a preferred dose is from

25 2.5to 250 mg/100 mL, the most preferred dose is 25 mg/100;



Gsnol al i t yabout 250 nOsnol s/ kg 15G oup 2: Conposition containing only
L-carnitine 2% G oup 3: Conposition containing only

3- Hydr oxykopnurieniszse O P- DL- gl ucoside 1 ng/ 100 mi. PCEBPO@ 1451941
Composition containing taurine, gl ycerg#, resveratrol, sodiumjaluronate,
vitam n E acetate, EDTA, cetrimde, sodifum 20 chl ori de, potassium chloride,
zinc chloride and manganese chloride tetrahyd rate. G oup 5: Untreated

ani mal s (Negative.Cont . t he ani mal s wer.e .expos for, 2091 onds
fo OV £ ad SEebHTLEOT 3o PG bR ) s et By a6 SB35 b7 i 5300
(Phot ochem Phot obi ol . 1989; 49:175-180) after which the animals were
killed afBglhe thgemigtpredapved dose 1n dPeamg/dsa fixative (4%

par af or mal dehyde). The cornea was then renoved, included in paraffin and

t hen eval-upbtakdiomi frenmdd 8o lto P @al mesy/deca sprafdridte doAe is from 0.9 to
2011/ 107334PCT/ EP2011/ 051941 16 cel lul ar degenerati on. The norphol ogy was

exam ned dyy nfiBANS tRE eERIefeHEEdost st Qimina,; whereas the cellul ar
paranmeters were exam ned with vital exclusion stains and the TUNEL

;gCh”L‘Sq“e- LAl ShY @0 1DYS TOROTRRY B! L hrdRr iAo ib SfrBiR2D. f 'RNSiPr ase,

mg/L, the most preferred dose is 1.02 mg/L;
- manganese from 0.0005 to 5 mg/L, a preferred dose is from 0.005
to 0.5 mg/L, the most preferred dose is 0.05 mg/L;
- osmolality from 50 to 1200; preferred from 100 to 500, most
10 preferred 250 mOsmols/kg;
pH 6.3-7.8; preferred pH is 6.5-7.0; most preferred pH is 6.9;
for the preparation of an ophthalmic composition in the form of
eye drops, for the prevention or treatment of diseases of the eye due
to ultraviolet radiations.
15 The composition according to the present invention may be in
the form of physiological supplement or medicament
The composition according to the present invention may be in
the form of eye drops or ointment.
The compositions according to the present invention may
20 further comprise antioxidants such as, for example, Borage oil;
epithelialising and anti-angiogenic agents; humidifying agents;
inorganic elements; vitamins, such as vitamin A, regulator of the
cellular osmolarity; antibiotics; antiviral and antifungal agents,
and/or one or more excipients and/or diluents physiologically

25 acceptable.



5 a consequence of cellular stress) (Arch. Ophthal nol. 1987,
115:1031-1035). The results obtained are reported in Table 1 TABLE 1 EVYE
LEFT RI GWo 28ciomessgar bitrary scale) Score (arbitrary scace)epbigasiode
Control 10 10 G oup 1. conplete corrposihi on
The diseases of the eye due to ultraviolet radiation that can be
prevented or treated according to the present invention can be
selected from the group comprising: age-related cataract, non age-
related cataract, pterygium, Macular Degeneration such as age
S5 related maculopathy (ARM); non age related maculopathy (nARM);
age related macular degeneration (AMD), attinic photokeratitis and
conjunctivitis.
The following non limiting examples further illustrate the
invention.
10 EXAMPLE 1
In order to evaluate the protective effect on the corneal
epithelium against UV A/B radiation provided by the eye drops of
the invention, the following experimental procedure was performed:
25 young male pigmented rabbits (60 days old) were subdivided into
15 5 equal groups, one of which did not undergo any treatment
(negative control). In all the groups treated (groups 1-4) the right eye
acted as a positive control. The following compositions were instilled
respectively into the left eye every 2 hours for eight hours:

Group 1: Eye drops (complete composition):

20 L-carnitine: 2.00¢g
3-HKG: 1 mg
Taurine: 0.50 g
Sodium jaluronate: 0.20 g
Glycerol: 0.25¢g

25 Resveratrol: 25 mg

Vitamin E acetate: 0.20¢g



10 1 Goup 2: L-carnitine 2%3 1 Goup 3: 3-HKG 1 ng/ 100 nL 4 1

G oup4:taurine,sodiumjaluronate, glycerol, resveratrol, vitamn E acetate,
EDTA, cetwormdeo7sedi um chl ori de, potassium chl ori de, zi rcehHpesiidspad
manganese chloride tetrahydrate. 1 1 In all the right eyes (positive
control) the epthelial cells degenerat and there was a clear increase in
the cells with fragmented DNA. The norphol ogy reveal ed a necrotic

appear ance of 41R€ ¢ logide (AMeit in the earl y st &yed3 BupAr L wngh t he

untreated ani rﬁ!a%’ganese chloride tetrahydrate (Mn): 0.019 mg (0.005 mg)

Sodium chloride (Na): 7.5 mg (2.9 mg)
Potassium chloride (K): 1.72 mg (0.9 mg)
5 Cremophor RH 40 20¢g

Microglicine /Gramcide III 0.20 g
Methyl parahydrossibenzoate 0.05¢g
EDTA sodium 0.05¢g
NaOH 1 N pH 6.8-7.5

10 Demineralised steril water final volume 100 mL
Colour: Limpid yellowish
Viscosity about 15 mPas
Osmolality about 250
mOsmols/kg

15 Group 2: Composition containing only L-carnitine 2%.

Group 3: Composition containing only 3-Hydroxykynurenine
O-B-DL-glucoside 1 mg/100 mL.
Group 4: Composition containing taurine, glycerol, resveratrol,
sodium jaluronate, vitamin E acetate, EDTA, cetrimide, sodium
20 chloride, potassium chloride, zinc chloride and manganese chloride
tetrahydrate.
Group 5: Untreated animals (Negative Control).
Then the animals were exposed for 2091 seconds to UV
radiation using a xenon-mercury lamp, 5000 W, 290/360 nm,
25 (Photochem. Photobiol. 1989; 49:175-180) after which the animals
were killed and the eyeballs removed and placed in a fixative (4%
paraformaldehyde). The cornea was then removed, included in

paraffin and then evaluated for its morphological aspects and the



150n the other hand, in the |left eyes, the analysis was different for the
conposi tions indicated above. WD 2011/107334PCT/ EP2011/ 051941 17

G oup 1: woens/messe no significant variations conpared wcrlEpbhaosywes of the
untreated animal s (Negative Control, Gi@;p 5). Goup 2: The tissue
appeared damaged, no danage to the DNA Was seen. 5G oup 3: The tissue
appear ed damaged al t hough this was not very apparent, no danage to the DNA

was seen. oup 4:...The tjssue a red damaged wit ositive TUNEL
eact on cebHarafgeRpTation” The*HiaRRRSRERs (0 st mihtd BSh BiedSsrohr oup
4 in group 2 or 310 respectively, did not nodify the results obtained

usi ng L- &RPtoREliRrensi iauping whereasc theoselyprsupaspmetars yoereshown.
EXAMPLE 2 In order to evaluate the protective effect of the eye drops
bei ng exaxamihed tHchi vitlnakchhsiont ustsinsf armd eye TUNHY etectchrsigfifeer i ng
15 from age-rel ated macul opathy, the follow ng experinental procedure was

carried Qghalysis of PNAUPhEAIEnRAINREByHh itk 6f treaTiPalftrafSferddeesRect i ve
of gender, received for 6 nonths the eye drops of Exanple 1 (conplete

conposi t iaO“)coEgeggléﬂéé@s & dB¥uPASURLRELS) WRAPCRYP® ¥heRd 110 4 sl

groups and tre
115:1031-1035).

The results obtained are reported in Table 1

TABLE 1
EYE
LEFT RIGHT
Score Score
(arbitrary scale) | (arbitrary scale)

Negative Control 10 10
Group 1: complete composition 10 1
Group 2: L-carnitine 2% 3 1
4 1

Group 3: 3-HKG 1 mg/100 mL

Group 4: taurine, sodium 1 1
jaluronate, glycerol, resveratrol,
vitamin E acetate, EDTA, cetrimide,
sodium chloride, potassium
chloride, zinc chloride and
manganese chloride tetrahydrate.

10 In all the right eyes (positive control) the epthelial cells
degenerated and there was a clear increase in the cells with
fragmented DNA. The morphology revealed a necrotic appearance of
the tissue, albeit in the early stages, compared with the untreated
animals.

15 On the other hand, in the left eyes, the analysis was different

for the compositions indicated above.



reported in the followng: Goup 1: Conplete conposition. Goup 2:
Conposition containing only L-carnitine 2% G oup 3: Conposition
cont ai ni ngoaniy10333klydr oxykynur eni ne 25 O P-DL- gl ucosi deptTmpbo11081991.. WO
2011/ 107334PCT/ EP2011/ 051941 18 oup 4: Conposition containing
taurine, glycerol, resveratrol, sodi unﬁal uronate, vitamn E acetate, EDTA,
cetrimde, sodiumchloride, potassiumchloride, zinc chloride and manganese
chl ori de tetrgg%/d rai.e 5The functi onal {feti nﬁl st at.us of the faéi ents was
eval uat ed usi g QMR ot MM iHePHIAT FEREAHRES FRTNRTSY o¥

el ectroretinogram (nf ERG nethods, before and after 6 nonths treatnent.
These t wdheee¥Ruof dhe wnéreatedoanapals Neggtivee Cordeoki GaPURCPI-vity of the
30 retinal centres (lnvest. Ophthalnol. Vis. Sci., 101986; 27: 1123-1130;
Eye, 2005; 19 Groi3p-2%4The tissue afecassdiideemalgedi, menl deenageed thatDNRAer e
were no significant differences between the various groups in the

anpl i t udega&fseklpe si gnal and in the phase. In Goup 1 there were
no significant variations conpared with 15 the initial neasurenents.

In G 2 i onraf, t. i | i

wher cs wi th GEOSR B Hle. HIS I apREAR Ubiiasca Mo chie siiTaor o
substantial stabili téd\{vas seen ip gtge IS i tudes found vm:th t he FERG

wher eas WtH APRAFFERAP AR Ages 1 tBE @Wq§:§ﬁ?n\7\msem ng. In Group

4 there was a slight decrease in the anplitudes on FERG conpared with the
control, as wésrQuie ¢askhe dissweaappearcdhdanm g cwith apytiveniNESS
hexagons in the rings image. In spite of this, the value was significantly

di f f er entreactioar ONA darhbhgedpl ues 25 found initially.
The presence of the components of group 4 in group 2 or 3
10 respectively, did not modify the results obtained using L-carnitine
alone (group 2) or 3-HKG alone (group 3); data not shown.

EXAMPLE 2

In order to evaluate the protective effect of the eye drops being
examined on the internal structures of the eye in subjects suffering

15 from age-related maculopathy, the following experimental procedure
was carried out.

24 Subjects between 49 and 74 years of age, irrespective of
gender, received for 6 months the eye drops of Example 1 (complete
composition) three times a day.

20 Subjects were subdivided into 4 equal groups and treated as
reported in the following:

Group 1: Complete composition.

Group 2: Composition containing only L-carnitine 2%.

Group 3: Composition containing only 3-Hydroxykynurenine

25 O-f-DL-glucoside 1 mg/100 mL.



WO 2011/ 107334PCT/ EP2011/ 051941 19 TABLE 2: SCORE AFTER 6 MONTHS OF
TREATMENT ( ARBI TRARY SCALE) Group 1: 0 Goup 2: - 6 Goup 3: - 4 Goup 4:
-8 WO 2011/107334 PCT/EP2011/051941

18

Group 4: Composition containing taurine, glycerol, resveratrol,
sodium jaluronate, vitamin E acetate, EDTA, cetrimide, sodium
chloride, potassium chloride, zinc chloride and manganese chloride
tetrahydrate.

3 The functional retinal status of the patients was evaluated
using the focal electroretinogram (FERG) and the multifocal
electroretinogram (mfERG) methods, before and after 6 months
treatment. These two methods are useful for evaluating the electrical
activity of the 30° retinal centres (Invest. Ophthalmol. Vis. Sci.,

10 1986; 27 : 1123-1130; Eye, 2005; 19 : 431-441).

The results obtained revealed that there were no significant
differences between the various groups in the amplitudes of the
signal and in the phase.

In Group 1 there were no significant variations compared with

15 the initial measurements.

In Group 2 a reduction of the in the amplitudes found with the
FERG, whereas with the mfERG there was significant worsening.

In Group 3 a substantial stability was seen in the amplitudes
found with the FERG, whereas with the mfERG there was a

20 significant worsening.

In Group 4 there was a slight decrease in the amplitudes on
FERG compared with the control, as was the case for area 52 of the
mfERG carried out with 103 hexagons in the rings image. In spite of
this, the value was significantly different compared with the values

25 found initially.



0= no variation respect to tinme zero (beginning of the treatnment). - 10=
wor seni ng of the synptons respect to tine zero. 5 L-carnitine is a
known comwouwndy/iot33e preparation process for which i s degcrinrea 1ios194s
4,254,053. A nethod of preparation of f-HKG I s described in Anal Bi ochem
2001 Dec 1,299(1):78-83. 3-Hydroxykynu %nine O-P-DL- 10 glucoside is a
product sold by Signma-Aldrich, catal ogue 2006; product code n H1771.

The physiologHggb 3% )l ement or nedi canment according to the present

i nvention may 6’ Sﬁt with or without nedical prescription. 15The
physi ol ogi cal suppl enent or nedi canent according to the present invention

are conposed of active ingredients which are |f SCORE APTER 6 MONTHS OF
medi cal |field and already in use in clinical practlce

phar macot oxi col ogi cal profiles are known. Their mﬁg& S
very easy, Lnasmich as these 20 are nrnrlnm": whi rho((léﬁlﬁﬁ i’%&_r_k_et_
now for |&3temp 11 me and are of a grade suitalle for human orOani nal

adm ni st iGéoap.2: 20 In the following are reported non Ligrting

exanpl es @ioﬁBF@DSI tron accor di ng to the pregent 1 nventlon. _I;|ye dr ops:
Eye drorhbe"pd.CLc conposttion) )

0= no variation respect to time zero (beginning of the treatment).
- 10= worsening of the symptoms respect to time zero.

L-carnitine is a known compound, the preparation process for
which is described in US 4,254,053.

A method of preparation of 3-HKG is described in Anal
Biochem. 2001 Dec 1;299(1):78-83. 3-Hydroxykynurenine O-B-DL-

10 glucoside is a product sold by Sigma-Aldrich, catalogue 2006;
product code n® H1771.

The physiological supplement or medicament according to
the present invention may be bought with or without medical
prescription.

15 The physiological supplement or medicament according to the
present invention are 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

20 are products which have been on the market now for a long time and

are of a grade suitable for human or animal administration.



5L-carnitine: 3-HKG Taurine: Sodium jaluronate:
obtain 250 nOsnol s/ kg): 10Resveratrol: Vitam n E acetate:

G ycerol (to
Zinc chloride

(Zn): Nawmganasw7z3hl oride tetrahydrate (Mi): 0.019 ny (@cOEP20m)519$0di um
chloride (Na): 15Potassium chl ori de (K%' Crenophor RH 40 M croglicine
[ Grantide 111 Methyl parahydrossi benzoate EDTA sodi um 20NaCH 1 N

Dem neralised steril water Colour: Viscosity

In the following are reported non limiting examples of

composition according to the present invention.

Eye drops:

Eye drops (complete composition):
L-carnitine:

3-HKG:

Taurine:

Sodium jaluronate:

Glycerol (to obtain 250 mOsmols/kg):
10 Resveratrol:

Vitamin E acetate:

Zinc chloride (Zn):

Manganese chloride tetrahydrate (Mn):
Sodium chloride (Na):

15 Potassium chloride (K):
Cremophor RH 40
Microglicine /Gramcide III
Methyl parahydrossibenzoate
EDTA sodium

20 NaOH 1 N

Demineralised steril water

Colour:

Viscosity

Osmolality
25

2.00 g

1 mg

0.50 g

0.20¢g

0.25¢g

25 mg

0.20¢g

0.213 mg (0.102 mg)
0.019 mg (0.005 mg)
7.5 mg (2.9 mg)
1.72 mg (0.9 mg)
20¢g

0.20¢g

0.05¢g

0.05¢g

pH6.5-7.0

to 100 mL

Limpid yellowish

about 15 mPas

about 250 mOsmols/kg.



Csnolality 25 WO 2011/ 107334PCT/ EP2011/ 051941 21 CLAIMS 1. Conbi nation
conposition, in the formof eye drops, conprising the follow ng conponents:
5 - L-carwotonew7ss a salt thereof, fromO0.01 to 10 g/ 1@@tme201@/0preef err ed
dose is fromO0.1 to 4 g/100 nL, the 052) preferred dose is 2.00 g/100 mi,
3-HKG or a derivative thereof, from 01 to 9 ng/ 100 nmL, a preferred
dose is from0.1 to 5 ng/ 100 nL, the nost preferred dose 10 is 1 ng/ 100
m., osnolality from50 to 1200; pref e%om 100 to 500, nost preferred
250 nmCsnol s/ kg, pH 6.3-7.8; preferred .5-7.0; nost preferred pHis

6.9; for use for the prevention or treatnent of diseases of the
eye 15 due to ultraviolet radiations. 2. Use of a conbination conposition
conprising the foll ow ng conponents: L-carnitine, or a salt thereof,

from 0. 01l.t €ar@bgnhaidmicomappsifient dd dbseforsnf obraye. Hrops4 aprb@iising t he
nost preferred dose is 20 2.00 g/100 m., 3-HKG or a derivative thereof,

from 0. 0Qhet D1DWiHg EBenPbneatd! eferred dose is fromO0.1 to 5 ng/ 100 ni,
the nost preferred dose is 1 ng/ osnolality from50 to 1200;

100
pr efe red E}p%%}“éﬁ@ﬁ“f gg 84%%8{ ﬁ?ex%eff efioed B 1MB™IS £91000nL, a

2011/ 0733
preferred dose is from 0.1 to 4 g/ 100 mL, the most preferred dose is

2.00 g/ 100 mL;

- 3-HKG, or a derivative thereof, from 0.001 to 9 mg/100 mL, a

preferred dose is from 0.1 to 5 mg/100 mL, the most preferred dose
10 is 1 mg/100 mL;

- osmolality from 50 to 1200; preferred from 100 to 500, most

preferred 250 mOsmols/kg;

pH 6.3-7.8; preferred pH is 6.5-7.0; most preferred pH is 6.9;

for use for the prevention or treatment of diseases of the eye

15 due to ultraviolet radiations.

2. Use of a combination composition comprising the following

components:

- L-carnitine, or a salt thereof, from 0.01 to 10 g/100 mL, a

preferred dose is from 0.1 to 4 g/ 100 mL, the most preferred dose is
20 2.00 g/100 mL;

- 3-HKG, or a derivative thereof, from 0.001 to 9 mg/100 mL, a

preferred dose is from 0.1 to 5 mg/100 mL, the most preferred dose

is 1 mg/ 100 mL;

- osmolality from 50 to 1200; preferred from 100 to 500, most

25 preferred 250 mOsmols/kg;



22 pH 6.3-7.8; preferred pHis 6.5-7.0; nost preferred pHis 6.9; for the
preparation of an ophthal m c conposition in the formof eye drops for the
prevent i omoanivmestnent of di seases of the eye due to ulptrarrelesi1941
radiations. 5 3. Use of according to ﬁ#ﬁr ms 1-2, further conprising:
taurine, resveratrol, glycerol, sodiu yal uronate, one or nore vitam ns;
and one or nore inorgani c el enments. 4. Use of according to cl ai m3, in

L e AT R AT B o 7 B0 B KRB h AT L o

manganese; sodium or potassium 6. Use of a conbihation conposi t| on

conpri si AQT thhe p@ﬁpawﬁgnc@fr@éh@rmthalmlqcemwwm ipr the dJarm oheyeof
fromO0.01 to 10 g/100 nm., a 15 preferred dose is from0.1 to 4 g/100 nmi,

t he nost dmosp‘serfmedhrd:opeeizenﬂo@ﬂ og/ trédtment ®f HKSecasesaofi¢hevaye wkue hter eof ,
fromO0.001 to 9 ng/ 100 nm., a preferred dose is fromO0.1 to 5 ng/ 100 ni,

t he nost \predwol@dra@sgiossl ng/ 100 nk, 20 - taurine from0.005 to 50 g/ 100
nm., a preferred dose is from0.05 to 5 g/100 rr1_ the nost preferred dose is

?r g?n g/ 1% S% gkyg[?%@lldn%fgo%e rmé?l pr e?z?r red olglec?lgl}:gj gigf‘%/ %%61‘}251_8 'S

sodi un j al uronateﬂfgrgfmo 02 éo 20 00 n1_ a preferred dose Ls 25 f

0.02 to 3C§VeHdLY H%E‘@ SsOPCHY FRebR ViAMIRg an
2011/ 107334PCT/ EP2011/ 051941 23 Vi tam ne E acetate from0.002 to 20 g/ 100
m, a pr@moedn@@sgenpgganmeéemnté 2 g/100 nL, the nost preferred dose is
0. 20 g/ 100 nL, resveratrol fromO0.25 to 2500 ng/ 100 m., a preferred dose
is from Z.5Use a&S@comrdih@Otaric]airhel nivs wipicéf the edtadose issVRamiyd ELOO;

5. Use of according to claim 3, in which the inorganic element is
10 selected from the group consisting of: zinc; manganese; sodium or
potassium.
6. Use of a combination composition comprising the following
components:
- L-carnitine, or a salt thereof, from 0.01 to 10 g/100 mL, a
15 preferred dose is from 0.1 to 4 g/ 100 mL, the most preferred dose is
2.00 g/ 100 mL;
- 3-HKG, or a derivative thereof, from 0.001 to 9 mg/100 mL, a
preferred dose is from 0.1 to 5 mg/100 mL, the most preferred dose
is 1 mg/100 mL;
20 - taurine from 0.005 to 50 g/ 100 mL, a preferred dose is from 0.05
to 5 g/ 100 mL, the most preferred dose is 0.50 g/ 100 mL;
- glycerol from 0.0025 to 25 g/100 mL, a preferred dose is from
0.025 to 2.5 g/ 100 mL, the most preferred dose is 0.25 g/ 100 mL;
- sodiun jaluronate from 0.002 to 20 g/100 mL, a preferred dose is

25 from 0.02 to 2 g/ 100 mL, the most preferred dose is 0.20 g/ 100 mL;



5 - sodiumfrom0.3 to 3000 ng/L, a preferred dose is from3.0 to 300 ng/L,
the nost preferred dose is 29 ng/L, potassiumfromO0.09 to 900 ng/L, a
pref erredvoesayiossshirom 0.9 to 90 ng/L, the nost preferredrdrseriosod ng/ L,
zinc from0.01 to 100 ng/L, a preferr % dose is fromO0.1 to 10 10 ng/L, the
nost preferred dose is 1.02 ng/L, gnese fromO0.0005 to 5 ng/L, a
preferred dose is fromO0.005 to 0.5 ng/L the nost preferred dose is 0.05

/L, lLali.t 0. te 1200; f d 00t 0 t .
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preferred pHis 6 or the preparatjion of an ophthalmc conposition
in the fdFeaoP. %éwwsl@grm%éhﬁrmﬁ@{tpmfeﬁred denin®- 99 g K@Agud;of the

eye due to ultraviolet radiations. 7. Use of according to clains 1-6, in
whi ch t he diseastsolofronhd).@pet@@ 3@ g /100 anLolkeprefmdiredidmse $s fedect ed
fromthe group conprising: age-related cataract, non age-rel ated cataract,

pterygi um, SMes 2158 nekegeOer @il %éﬁ?&@?réﬁ@ré@'cﬁ?@ﬁ@@lh@ﬁl@@ (ARM ; non
age rel ated nacul opa hy (nARM age rel ated nacul ar degeneration (AM),

a1 Ui e BROLAKEL akiohh 0 aneh SOMUTEL) Y1 d e iDeA04SLAGLRARET BRRDBHPS1041

24 8. Useo ng to e conposi nisinthe
form of oint 9. Use cco n ai further conprising
ant i oxi déﬂgéﬂeggﬁa@é)%l pre igqs% ?ﬁgmér@"antl - angi ogeni ¢ agents;

hum di fying 5 agents; regul at or of the cellular osmplarity, antibiotics;
antiviral aﬁ‘@a%mumuﬁrgm Qfehte, 98AdMg/ lone prefrvred dasopisAremafe? oo

di luents physiologically acceptable. 10. Use of according to clains 1-6,

in whi chaMengalt the mosarprdafened doseliscd edgf/iom t he group consi sting of
chloride, bromde, orotate, 10 aspartate, acid aspartate, acid citrate,

magnesi um sidE §-8m RIeSPhat ?OO’J‘%%{ Ehoégﬁl%t érré‘d”ﬂf’d@ §s afdnachHdl ft'é”ﬁroat e,
magnesi um funarate, |lactate, nmaleate and acid nmal eate, oxal ate, acid

oxcl e, ATERRe ) ARIRRLR UPIR G dfisvl phate: ol ucose phosphate,

- manganese from 0.0005 to 5 mg/L, a preferred dose is from 0.005
to 0.5 mg/L, the most preferred dose is 0.05 mg/L;
- osmolality from 50 to 1200; preferred from 100 to 500, most
preferred 250 mOsmols/kg;

15 pH 6.3-7.8; preferred pH is 6.5-7.0; most preferred pH is 6.9;

for the preparation of an ophthalmic composition in the form of

eye drops for the prevention or treatment of diseases of the eye due
to ultraviolet radiations.
7. Use of according to claims 1-6, in which the diseases of the eye

20 due to ultraviolet radiation is selected from the group comprising:
age-related cataract, non age-related cataract, pterygium, macular
degeneration such as age related maculopathy (ARM); non age
related maculopathy (nARM); age related macular degeneration

(AMD), attinic photokeratitis and conjunctivitis.



15 nucate, magnesiumtartrate, 2-am no-ethanesul phonate, nmagnesi um 2-am no-
et hanesul phonat e, net hanesul phonate, choline tartrate, trichloroacetate,
and triflwonoacermsie. 11. Use of according to clai nmsptrEp20m/osdisch the
derivative of 3-HKG is sel ected fron1t5& group consi sting of:

3- Hydr oxykynur eni ne 0-13- 20

D- gl ucosi de, 3- Hydr oxykynur eni neO- 13- L- gl ucosi de, 3- hydr oxykynur eni ne, 4-

(2-am no-g 3--hydroxyphenyl) - 4-oxobutangi c_aci.d, 0-S-D-gl ucosi de, .

42 (oram B gStya BEERRERA 0 AlaRRUT G0 Rt Sl e R idiERy e in the
(2-am no-_ 3- hydroxyphenyl) -4-oxobutanoic acid O-S-L-glucoside, the

gl ut at hi daernat @énted. HKG, or an 25 enantioneric derivative thereof; or a
salt thereof or m xture thereof. WD 2011/107334PCT/EP2011/051941 25 12.
Use of a@.oldsagatanliaigniolchhine Whb ¢ hfuribec ooposptisong i antioxidantsy m of
physi ol ogi cal suppl enment or nedi canent. 13. Method of prevention or

treat enBofagh sHRsepiticlidiesine e aAtuhhaEOhR! dRHN @i ROnid i

conprise the admnistration into the 5 eye of a patient in need thereof a

suitabl e t [ [ -t Q0. j:

ngr cai o e Porafing: i AR eS o GY IIBIATeS" gtk Fhapd, o
m., a preferred dose is from%ol to 4 g/100 nL, the st B&eferr. d dose is
2.00 g/ 168HUNgel AgeniRe 4RG/Ph. 88E Pb BGHG/ CXSPIRIS ;2P AElH TN i s
from0.1 to 5 ng/100 nL, the nost preferred dose is 1 ng/ 100 i,

osnol al i tBhysiekesigally acoeptahlet erred from 100 to 500, nost preferred 250
nmOsnol s/ kg, pH 6.3-7.8; preferred pHis 6.5-7.0; nost preferred pHis 6.09.
15 14. MR2OoUsef of hatordihg ito clhimiz 1he, covbhivdt the sadbpdsitoaomitiorpis ses
the follow ng components: L-carnitine, or a salt thereof, fromO0.01 to 10

9/ 100 m.scfe®elf FroRY HaSegtcupr enlidtihe Hf AR AL, BRASMIRE! r¥dgtheer ed
dose is 2.00 g/100 ni,

10 aspartate, acid aspartate, acid citrate, magnesium Ccitrate,

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,
15 mucate, magnesium tartrate, 2-amino-ethanesulphonate,
magnesium  2-amino- ethanesulphonate, methanesulphonate,
choline tartrate, trichloroacetate, and trifluoroacetate.
11. Use of according to claims 1-6, in which the derivative of 3-HKG
is selected from the group consisting of: 3-Hydroxykynurenine O-B-
20 D-glucoside; 3-Hydroxykynurenine O-B-L-glucoside; 3-
hydroxykynurenine; 4-(2-amino-3-hydroxyphenyl)-4-oxobutanoic
acid O-5-D-glucoside; 4-(2-amino-3-hydroxyphenyl)-4-oxobutanoic
acid O-f3-DL-glucoside; 4-(2-amino-3-hydroxyphenyl)-4-oxobutanoic
acid O-R-L-glucoside; the glutathione adduct of 3-HKG; or an

25 enantiomeric derivative thereof; or a salt thereof or mixture thereof.



20 - 3-HKG or a derivative thereof, from0.001 to 9 ng/100 nL, a preferred
dose is from0.1 to 5 ng/ 100 nL, the nost preferred dose is 1 ng/100 ni,
taurine fwormD/@0B34t 0 50 g/ 100 nlL, a preferred dose is Pcompi@bsivar 5 g/ 100
m., the nost preferred dose is 0.50 g/égo m., WO

2011/ 107334PCT/ EP2011/ 051941 26 glycerol from 0.0025 to 25 g/100 nm, a
preferred dose is fromO0.025 to 2.5 g/100 nL, the nost preferred dose is
0.25 ¢g/1 sedi un jaluronate.fro .Q02_t.o 20,0/100 ni, . referred
dose s framisoat atisfiodo iR BmsTe: B e Pedlgosenroy Tst g5 750
5 - vitamne E acetate fromO0.002 to 20 g/100 nl,, a preferred dose is from
0.02 to zh@/fmm@i,pltlys@lq%@gtcexlr%mp}eéaeagﬁ medicamenioo nl, resveratrol
fromO0.25 to 2500 ng/ 100 n., a preferred dose is from2.5 to 250 ng/ 100
mL, the rkBt MetHad reddpoosention26r géatid@ént of disemshsimf filheme§e3dtio 3000
ng/L, a preferred dose is from3.0 to 300 10 ng/L, the nost preferred dose

i's 29 nmyhlitrayelés vhdintioe®, Owdflcho cBPfpriel the BRHehRiikeFhtdofeihto fiem 0. 9
to 90 ng/L, the nost preferred dose is ng/L, zinc fromO0.01 to 100 ny/L,

e ig: LL.. ¢ r L5 ] 02
ol L. 515 a0 L palicrit i e 35t S8 o g e L BT B P Bich P00
to 0.5 /L, the.nost preferred dose is 0.05.ng/L,.. osnmolality.from50 to
1500, pr SO POSTiPEm £OFPEIEE, Aset AtBior IBFTSYE IR NI kol EE. 7 8,
preferred pHis 6.5-7.0; nost preferred pHis 6.9. 20

components:

- L-carnitine from 0.01 to 10 g/100 mL, a preferred dose is from 0.1
to 4 g/ 100 mL, the most preferred dose is 2.00 g/ 100 mL;

10 - 3-HKG from 0.001 to 9 mg/ 100 mL, a preferred dose is from 0.1 to
5 mg/100 mL, the most preferred dose is 1 mg/ 100 mL;
- osmolality from 50 to 1200; preferred from 100 to 500, most
preferred 250 mOsmols/kg;
pH 6.3-7.8; preferred pH is 6.5-7.0; most preferred pH is 6.9.

15 14. Method of claim 13, in which the combination composition
comprises the following components:
- L-carnitine, or a salt thereof, from 0.01 to 10 g/100 mL, a
preferred dose is from 0.1 to 4 g/ 100 mL, the most preferred dose is
2.00 g/ 100 mL;

20 - 3-HKG, or a derivative thereof, from 0.001 to 9 mg/100 mL, a
preferred dose is from 0.1 to 5 mg/100 mL, the most preferred dose
is 1 mg/ 100 mL;
- taurine from 0.005 to 50 g/ 100 mL, a preferred dose is from 0.05

to 5 g/ 100 mL, the most preferred dose is 0.50 g/ 100 mL;
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- glycerol from 0.0025 to 25 g/100 mL, a preferred dose is from

0.025 to 2.5 g/ 100 mL, the most preferred dose is 0.25 g/ 100 mL;

- sodiun jaluronate from 0.002 to 20 g/100 mL, a preferred dose is

from 0.02 to 2 g/ 100 mL, the most preferred dose is 0.20 g/ 100 mL;

- vitamine E acetate from 0.002 to 20 g/ 100 mL, a preferred dose is

from 0.02 to 2 g/ 100 mL, the most preferred dose is 0.20 g/ 100 mL;

- resveratrol from 0.25 to 2500 mg/ 100 mL, a preferred dose is from

2.5 to 250 mg/ 100 mL, the most preferred dose is 25 mg/100;

- sodium from 0.3 to 3000 mg/L, a preferred dose is from 3.0 to 300

mg/L, the most preferred dose is 29 mg/L;

- potassium from 0.09 to 900 mg/L, a preferred dose is from 0.9 to

90 mg/L, the most preferred dose is 9 mg/L;

- zinc from 0.01 to 100 mg/L, a preferred dose is from 0.1 to 10

mg/L, the most preferred dose is 1.02 mg/L;

- manganese from 0.0005 to 5 mg/L, a preferred dose is from 0.005

to 0.5 mg/L, the most preferred dose is 0.05 mg/L;

- osmolality from 50 to 1200; preferred from 100 to 500, most

preferred 250 mOsmols/kg;

pH 6.3-7.8; preferred pH is 6.5-7.0; most preferred pH is 6.9.



