_*159159* 1' CGel' useful for the delivery of ophthal mc drugs The
present invention relates to a physi ol ogi cal suppl ement or. medi canent in
the formof a solid powder which conprises a mxture of: a pol ymer which

fornms a gel, a buffer; a saccharide and 5 one or nore actl\\,/ﬁ

useful for treati ng di seases of the eyes, in which said po "”MMM’IWQW
reconstituted with a suitable anpunt of water, or a liquid sol utjo

provi des a gel useful for the prevention or treatment of dis seases of"“‘rhe
eyes. A non linmting exanple of diseases of the eye are cystinosys,

10 dry eye syndronme, corneal oedena and di seases of the eyes due to

ultraviolet radiatign. ti is is.a G abol i ¢ di sease that
causes an am no aci@enl ‘&?%ftqlrfgr @%ﬁﬂm afé’ﬁq&ﬂ\?gmﬁ gans of the body.
Cystine crystal accurrul %te i n.the scl es, pancreas

76 brai n and whiHE BTGBV PRIONFEIRIEE T OFE D eFISH, SURPLTRRA BF o i (h
cystinosis devel end, st e kidney failure at .a X|na tel e nine.
Cystinosi s Hiesd GE‘Esmc | Q2R 8hs? |?PIH{ h%?wﬂ?‘g qq{%gﬂﬁgil 2 The
oy PR PSR Bl AL SR o
b N g e
gggﬁ?rﬁl gf | E)E-‘?%Srl dngli“ﬁ & g’g’r“i‘f‘? “3Hife !s‘g o}fe%\gﬁgﬂglﬁtse%bg‘g?%%%ﬁ@%111111
111111111111110%11&11111 Wag:)lo Ogrza 11qu1d solution, provides a gel useful for the
prevention or treatment of diseases of the eyes.
A non limiting example of diseases of the eye are cystinosys,
10 dry eye syndrome, corneal oedema and diseases of the eyes due to
ultraviolet radiation.
Cystinosis is a genetic metabolic disease that causes an amino
acid, cystine, to accumulate in various organs of the body. Cystine
crystals accumulate in the kidneys, eyes, liver, muscles, pancreas,
15 brain and white blood cells. Without specific treatment, children
with cystinosis develop end stage kidney failure at approximately age
nine.
Cystinosis also causes complications in other organs of the
body. The complications include muscle wasting, difficulty
20 swallowing, diabetes, and hypothyroidism. It is estimated that at
least 2,000 individuals worldwide have cystinosis, thought exact
numbers are difficult to obtain because the disease is often
undiagnosed and/ or misdiagnosed.

The damage to the kidneys and other organs is thought to be

25 due to accumulation of cystine inside the cells of various body
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tissues. This chem cal al so accunulates in the cornea and iris. After 10 to
20 years, the corneas of sone patients becone so packed with crystals that
t he surfaces may becone irregul ar, occasionally causing small, painful
breaks. S5Treatnent with cysteam ne eye drops dissolve corneal cystine
crystals and prevent danmages of the eyes (N. Eng. J. Med. 347, 111- 121,
2002) . Frequent instillation of coficentrated sol utions of cystean ne
is necessary in order to achieve the desired therapeutic effects. 10 Dry
eye syndrone is characterised by a quantitative (hypolacrimation) and/or
qual i t ati ve Hespasadhifehiconical ﬁ%% peEwmUdatashia tacorneanasd iris. tAfterct ori al
origin which may or may not cause clinically significant damage to the eye
surface. Thel i@ 28 Beres, dhedigrneps ofyaeame metiearigdiccomensepaakedovitin t he
adult population is and there is a highly significant correlation with age.
Cedenm, or <sPfalagthat the eurfgeas odeay sbepemet Heregrlarna desaginabilly t o keep
itself clear and fluid begins to accunulate within it. The inside |ining of
the cornea icusBgSmalY pairdul keegisg it clear, and if this layer is
damaged synptons_of corneal oedema may occur. 20 Causes of corneal oedema

i ncl ude di sorder SreAtmert With gystegraine£ye Hiropsr dissobiec homeatugisdine

endot hel i al dystrophy; eye surgery, such as cataract surgery; eye traung;
acute gl aucoristals fand pyevanindayegss of sheeyesot dongl dndled. 4kt 1 bhs.
Treatment of corneal oedenma depends on its cause. MI|d 25 oedema can be
treated wit hipdP@dhi c eye drops and ointment. This 3 draws fluid out of
the cornea and into the tears, and helps to clear the cornea. Mre severe
oedemn, especi al Fyeqient Bigtditasion piiicoasyntrated sobationapf oygtearsinineal
transplant to correct. Utra-violet radiation has | ong been recognized as a
factor in 5 népssdaneinpnder tohchigvartbeudesiratt therapginy affe¢the skin, and

mut ageni ¢ changes, it is only within the | ast decade or |ess that

ultra-vi 8 et radPayi otythasybdeomeni ier shiargctesisegni bgd as quantitativeve
factor in ocul ar pathogenesis. In humans, the eye has evolved into a

sophi sti cat ddypolpmrimation) and/or qualitative (dyslacrimation) impairment of

the tear film of multifactorial origin which may or may not cause
clinically significant damage to the eye surface. The prevalence of
dry eye syndrome ranges from 10 to 40% in the adult population

15 and there is a highly significant correlation with age.

Oedema, or swelling, of the cornea occurs when the cornea is
unable to keep itself clear and fluid begins to accumulate within it.
The inside lining of the cornea is responsible for keeping it clear, and
if this layer is damaged symptoms of corneal oedema may occur.

20 Causes of corneal oedema include disorders of the inside layer
of the cornea such as Fuchs' endothelial dystrophy; eye surgery,
such as cataract surgery; eye trauma; acute glaucoma with very
high eye pressure; contact lens; infections.

Treatment of corneal oedema depends on its cause. Mild

25 oedema can be treated with hypertonic eye drops and ointment. This



10 havi ng neur ophysi ol ogi ¢ responses to photons in a certain portion of the
el ect fomagneti c spectrum that provides a constant detailed map of the

i mredi at e environnment. The action spectrumfor these responses lie
primarily within the 400-700 NM wavel ength range, which has been | abel ed
the visible spectrumor "Light". 15Because solar UV radiation is present
during nost of the daylight hours, the eye may be exposed daily to sone
anount of solar ultraviolet radiation %hroughout life. D seases of
the eye due to ultraviolet radiation include age-rel ated cataract;

pterygi um cul ar. n tion such_as. age,,20. rel at I (ARM ,
non age reldz\i/%‘cg,vcfS ﬂ&éﬁgﬁaﬁﬁ? ﬁ%ﬁl\ﬁe} aQ?em?tgl g]teeaeaﬁrastl??l ;ﬁr Hgg%eﬁgr%g ron (AVD);
attinic phqotokeratitig,and conjunctjvitis. st..of .the ent i I
opht hal m cq%ﬁeuﬁoﬁ%‘ﬁ'vy?/resfﬁ’ 8#% oeﬁjetnﬁ%? &y Egg}a_llé/_ ,W\%\Eelﬁﬁg@éo%%@€%onal
liquid ophthal mc fornulation is applied to the eye _upon instillation, it
is i mredi attjéf?laéllol%m?ﬁ[éﬁq‘fUrISrﬁotrﬁgg'g*r@@&Piae% poa?%%eg? the eye because of
| acrimal secretj and, nasol.acri npl drai e. As a result, anl .- 10% of
the opht hai i o BTPRartata Frs daf, S ERelnfl 4 1 Biutnim
instillatign of,concentrated sal utions i s necessary in der. to hi eve t he
desired % het%gpéitﬁvlf’g()pépfnéﬁt%. cuqtaneg\ugr &SWS?’be"’@%& P(t,dﬂ?é(’)p Sl ?ﬁgn the eye
is nore effective if said dryg.remains. jn the i,nh a . tinme sufficient to
exert its M%&??Wecﬁ?nﬁ%s’cﬁrhﬁiog’iyf%ﬁbﬂ otE‘.e ﬁ%ﬁl dacdfe Pt 1r‘?ésrg?agtnti on
ti me of instilled10€htgalnic drqgain t he egﬁ and to.eahance t he ..
bi oavai | abi FitT37Vilet FRUGHMHRAR REeq HRIVErsA I JSCORhERgI R 8 SAMAHYEs have
been devel ofpeﬂg .Exar@!?gs L]]Osuch .opht hal m ¢ vehicl es include various
inserts, oiACHENTSOC ﬁﬁﬁ 8fCHAd gel s. The ophthal nic vehicles known in
15 the art have sone drawbacks. For exanple, the use of ointnents often
causes bl urred whshamarf,sthe igygehiasi sveloedpartbi aukaphistipaped ssrgamong
patients due to its |low patient conpliance. Previous use of gel for
opht hal M ¢ hseng ec@opdadyolbgiaresponses to phdlonsyinea cattain borGontof Rel ease
(1985), 2:353-361, discloses an 20 ocular drug delivery system which
i ncl udes cefHautlestroataimgiid bpéaram, that provides a constant detailed map

of the immediate environment. The action spectrum for these

responses lie primarily within the 400-700 NM wavelength range,

which has been labeled the visible spectrum or "Light".

Because solar UV radiation is present during most of the

—
n

daylight hours, the eye may be exposed daily to some amount of
solar ultraviolet radiation throughout life.

Diseases of the eye due to ultraviolet radiation include age-

related cataract; pterygium; Macular Degeneration such as age

20 related maculopathy (ARM), non age related maculopathy (nARM),

age related macular degeneration (AMD); attinic photokeratitis and

conjunctivitis.

Most of the conventional ophthalmic drug delivery systems

encounter great problems due to unique physiological conditions of



(CAP) latex and Carbopol solution. Rozier et al., Int. J. Pharm (1989),

57: 163-168, discloses an ion-activated gelling vehicle with a tradenmark of
Gelrite. RTM However, Rozier et al.'s gelling vehicle has the di sadvant ages
of 25 being converted into gel in the presence of nono- or dival ent

cations. 5 Joshi et al.'s U S. Pat. No. 5,252,318 discloses
reversibly gelling aqueous conpositiong which contain at |east one
pH sensitive reversibly gelling polyner (such as carboxy vinyl |inear or

branched or cross-Ilinked polyners of the nononers) and at | east 5 one

t enper at ur gnhs & tiia/ e wWieMersS icbhveABbhhN GiqRAd YosttHAHGH fasnallkyibeeld ul ose,
hydr oxyal kyl cél l'ul ose, bl ock copol yners of pol yoxyethyl ene and

pol yoxypr Oaélrp‘ﬁ@a’ t&Nghel %&é?ﬁgﬂﬁ{ iiABallabbACkt Pl wiRi&liatelpot o atdey| ene and
pol yoxypropylene and et hyl enediam ne). Joshi et al.'s conpositions exhibit

signi ficant.q h BV ' ' t i
rdrfl tﬁ%g;%%rhg%lt hRE0s! fe ke beergse %ﬂé’cﬁﬂﬁ& RREtIbA ¥ind

si mul t aneous changes i n tenperature an umar et al .,

pH :
Qoular  Phat el o rid b Woaindfe. AL 26restliBCHARES -2000 G He SpBEhERhivery
n o A ﬁﬁ e g}s

system based on a conbi nati opol a t hyl cel I ul 6se. The sol - gel

transiti.on h omi i CULS: P 1l AR~ dE ; H
0N gg BaHOBR ﬁg#uzggr% pg)la%leatg nBhE! % @1‘%%1%&1‘( M AC4E8S of N P

gzcagze‘of presence . Kumar et al.,”J. Pharm Sci. (1995),
: 4- 34 i ye r: 0 r 4G, i
cont ai ni ng%eglr% gg%tegn%ﬁk@??‘%x%p%%ﬁ hlf/)I glé#?rtrj[[gsde&n?ﬁé E%tgades%ﬁs%ﬁerer?, a

Vi scosi ty- ' r is added to achieve a reduction in 20 Carbopol
concentr at ﬁggp%%lgtgﬁgﬁlg%{r%rom sing the in situ gelling properties as well

O S Y g e I
gg?yﬁe\;\?gerdr%%l Iuel%lneednsD 1hrile Kcﬁg%%rlétihcg lt{ e%rtlfﬁgfgnqagon&?e%ltliys B?é%%tﬂ\;él &r
10 curative function. To lengthen the retention time of instilled
ophthalmic drug in the eye and to enhance the bioavailability of the
ophthalmic drug, various ophthalmic vehicles have been developed.
Examples of such ophthalmic vehicles include various inserts,

ointments, suspensions and gels. The ophthalmic vehicles known in

the art have some drawbacks. For example, the use of ointments

—
th

often causes blurred vision. Also, insert is not particularly popular
among patients due to its low patient compliance.

Previous use of gel for ophthalmic use are already known.

Gurny et al., J. Contr. Release (1985), 2:353-361, discloses an

20 ocular drug delivery system which includes cellulose acetophthalate

(CAP) latex and Carbopol solution.

Rozier et al., Int. J. Pharm. (1989), 57: 163-168, discloses an
ion-activated gelling vehicle with a trademark of Gelrite.RTM.
However, Rozier et al.'s gelling vehicle has the disadvantages of

25 being converted into gel in the presence of mono- or divalent cations.



25 material for providing viscosity within various ranges determned by 6
the application of the gel. Both Carbopol gels and Pluronic gels,
respectively, are disclosed in the patent. Pluronic is the trademark for
BASF' s pol yoxyet hyl ene- pol yoxypr opyl ene bl ock copol yners. Viegas et al.'s
U S Pat. No. 5,593,683 discloses a nethod for 5 making a thernoreversible
gels for drug or diagnostic agent delivyery. The gels contain a
pharmaceutical agent, a surfactant, and a pol yal kyl ene pol yet her. The

conbi ned total ampunt of the surfactant and the gglyalkylene pol yet her does

not exceed aboulosttuebyalusi ghtS. Patn Noe DBRERA} Bolisglesqs areyersibbe is

still a perceived need to have new vehicles useful for_ preparing
medi cament gellioig tagacdny dommosiidons Wwhichyeontapt ahdlsast ench nihe
drawbacks of the products known in the art. It has now been found

that a sol sdnpidivtereversitly qaliing sedymers(smickt as ecagboxyrieinyt dinesr eynt heti ¢
pol ymer which fornms a gel, a buffer, a saccharide, and a drug useful for

t he treat mbmanohedi sreasess-tiikiede pelyesers wfvithiec meadhepswaed, adbneast s
reconstituted with a solution provides a gel suitable for ophthal mc

adni ni str abnen. temperature-séheitpevdesveasidy digedling tpgudymesesgatichnvasnt i on,
respect to the 20 gel present on the market presents the foll ow ng

advant ages alkylcellulosk, i shydedxfalkpl peedhsoseg chlophsi tdopolymers heoflel i very
of ophthal m c drugs which are not stable in solution; (b) may not
cont ai n i r polydidyebhgikeleV atridv §Sclyoxypropylene, and tetrafunctional block

polymers of polyoxyethylene and  polyoxypropylene and

ethylenediamine). Joshi et al.'s compositions exhibit significant

10 changes in viscosity in response to substantially simultaneous
changes in both temperaturé and pH.

Kumar et al., J. Ocular Pharmacol. (1994), 10: 47-56, discloses

aﬁ ocular drug delivery system based on a combination of Carbopol

and methylcellulose. The sol-gel transition of the combination occurs

—
W

primarily due to an increase in pH because of the presence of
Carbopol. Kumar et al., J. Pharm. Sci. (1995}, 84: 344-348 (1995),
discloses yet another ocular drug delivery system containing
Carbopol and hydroxyproplymethylcellulose. In both systems, a
viscosity-enhancing polymer is added to achieve a reduction in
20 Carbopol concentration without compromising the in situ gelling
properties as well as overall rheological behaviors.

Finkenaur et al.'s U.S. Pat. No. 5,427,778 discloses a gel
formulations contains a polypeptide growth factor and a water
soluble, pharmaceutically or ophthalmically compatible polymeric

25 material for providing viscosity within various ranges determined by



In fact, it is well known that the eye drops and the gel for 7 mcrobial
contari nation and said preservatives are irritant for the eyes (J. Am

Coll. Toxicol 8, 589-625; 1989). The gel according to the present
invention remains adherent to the eye, lengthens the retention tine of
instilled ophthalmc drug in 5 the eye, and enhance the bioavailability of
sai d opht hal m ¢ drug. It is therefore an object of the present

i nvention a solid powder which conprises a mxture of: a) a natura
or synthetic polynmers which fornms a gel, an exanple of said polynmer is a
car boxy vinyl polymer such as 10 Carbopol; b) a buffer, such as an
hydr oxyaci dtle¢ sppliczidroxofl tlee gghld Batihe Qaathofiod ngel b eand oBluromiprgedsng
phosphate, boric acetate, citrate, lactate, tartrate, maleate, succinate or
fumarate; respectively,aasadésdose® instHee phaeen . rBimrohéc gs ahp tradpmeaikng

gl ucose, 15 fructose, mannitol, sorbytol, |actose, treal ose or naltose; and

optionally for BASH's poBoxyetioylendrpalgouppfapyléne Hlbek tbpatymets.of di seases
of the eyes. The powder according to the present invention once zo

reconstituted Wvignataralds 8.50Pdt] No. DEIBLERS disERses W tadbltd for
opht hal m ¢ use. It is a further object of the present invention a gel,

useful fer pigipag Agharmbdécagisle deds fohdrugeatdiahostichigeasdsivelyt he
eyes, which conprises a mxture of: 8
The gels contain a pharmaceutical agent, a surfactant, and a
polyalkylene polyether. The combined total amount of the surfactant
and the polyalkylene polyether does not exceed about 10% by
weight.

10 In the ophthalmologic field there is still a perceived need to
have new vehicles useful for preparing medicaments for treating
diseases of the eyes, not endowed with the drawbacks of the
products known in the art.

It has now been found that a solid powder which comprises a

15 mixture of a natural or synthetic polymer which forms a gel, a
buffer, a saccharide, and a drug useful for the treatment of diseases
of the eyes, in which said powder, once is reconstituted with a
solution provides a gel suitable for ophthalmic administration.

The powder according to the present invention, respect to the

20 gel present on the market presents the following advantages:

(a) is useful for preparing composition for the delivery of
ophthalmic drugs which are not stable in solution;
(b) may not contain irritant preservatives.

In fact, it is well known that the eye drops and the gel for

28]
n

ophthalmic use present on the market contain preservative to avoid



a) a natural or synthetic polyners which fornms a gel, an exanple of said
pol ymér is a carboxy vinyl polyner such as Carbopol; b) a buffer,
such as an hydroxyacid or a dicarboxylic acid 5 selected fromthe group
‘conprising phosphate, boric acetate, citrate, lactate, tartrate, naleate,
succi nate or fumarate; c) a saccharide, selected fromthe group
conprising glucose, fructose, mannitol, sorbytol, |actose, treal ose or
mal t ose; and d) one or nore drugs useful for the treatnent of

di seases of the 10 eyes. A non limting exanple of said drugs is:
cysteam ne; pilocarpine; epinephrine; tetracycline; phenyl ephrine; eserine;
timol o; L- gajckbbidlecaitdndhadivbrakbkanesid presemviatives sl feitat ffoprthiehe group
conprising: acetyl, propionyl, valeryl, isovaleryl, butyryl and isobutyryl
L- car ni ti ngye8rJaRneRtHR! TOkies] 8abRY-625{ 1089).eof ; 15 phosphol i ne i odi de;
denecariunlgronide; cycl opentol ate; homatropi ne; scopol am ne;
chlortetracyclinBe dedGickbAting; tone@RMpeedEntiBh¥AtiShrergaid¥ &dHéfent to
oxytetracycline; chloranphenicol; gentanycin; penicillin; erythronycin;
carbachol ; el dacatapitieis A YelertibBtimé oXuhsdilee opradhl@iodhagan

fl uor onet hal one; 20 dexanet hasone; hydrocorti sone; hydrocorti sone acet ate;
21- phosphahe;eyl upidoshinehed ehe HREHVERIATiGPHESRIdSOb Bt Rilnite tdiylg.

pr edni sol one; predni sol one 21-phosphate; predni sol one acet at e;

bet anet hasone; i/ isaifErBRIrONE: oBN&Y BStheVhicABhRSHvEh 36h & §olidpowder _
Hydr oxykynur eni ne O P-DL-gl ucoside or a derivative thereof, 9 citicholine;

taurine;  resMRIALSRpristed Hikt@tup@Nate; or m xture thereof. Preferred
active ingredients are those which are not stable in water or in solution.

5/t is a furthep) abj getyrai éxsﬁsye{]tﬁ%ﬁet poRMBBEd QﬂhfélHTEfbh%@ af gereparation of

t he powder of the invention iI"ch conprises the follow ng steps: a)
pr epar ati or;ofmbie @Clsatl SREIHAY " dedBbokhe il iyRBENuch fud fer, a
sacchari de, an fE)opt(?(e;r?al I yﬁor?}éhor 1r?ore drugg{pusef%l %Ig}r’ 10 treating

disea86§)0ﬂ:éhﬂﬁﬁﬁ§;_ . b) the gel so obtained is divided in single
doses and put into vials;

b) a buffer, such as an hydroxyacid or a dicarboxylic acid
selected from the group comprising phosphate, boric acetate, citrate,
lactate, tartrate, maleate, succinate or fumafate;

c) a saccharide, selected from the group comprising glucose,

15 fructose, mannitol, sorbytol, lactose, trealose or maltose; and
optionally

d) one or more drugs useful for the treatment of diseases of the
eyes.

The powder according to the present invention once

20 reconstituted with water or a solution, provides a gel suitable for
ophthalmic use.

It is a further object of the present invention a gel, useful for

preparing a medicament for the treatment of diseases of the eyes,

which comprises a mixture of:



c) to obtain a powder the vials of step b) are |lyophilized; alternatively

e gel of point a) is directly subjected to Spray-drying is procedure and
t he powder so obtained is put, in a suitable amount, into vials. The
powder so obtained before the use needs to be reconstituted with water or a
solution. It is a further object of the present invention a physiol ogical
20 suppl enent or nedi canent for ophthalgn c use, which conprises the powder
or the gel of the invention and one or nore drugs useful for the treatnent
of di seases of the eyes; and optionally one or nore excipients and/or
regul ators of thg asmaticalploessynthapdt pellymdregmdaichy femnephalek. anl0
It is a further object of the present invention a physiol ogical supplenent
or medi caneakaim@le opht fdnigolyser Wi ah caeppxy semtl hpopaneer sacht be gel  of
the invention and as a drug (as active ingredient) cysteamne. SIt is a
further objeeakbepokhe present invention a physiol ogical supplenent or
medi canent for ophthal mc use, which conprises the powder or the gel of the

invention and thg hobu@rNEBmRenert 4 fydrbx?édiﬂa]! torna, difarbBxphbtdetni cal |y
acceptabl e salt thereof, ioat a dose of 0.1-10% a preferred dose is 1%

taurine at 3eldesi ﬁforﬁ’-tﬁeg up &8 /b@fsﬁﬁ‘g' pHEpHate OboMr acetate, c3@dieim
hyal uronate at a dose of 05-1.5% a preferred dose is 0. 204 vitanin E at

a dose of O;QRade, Qém@t@rﬂa%a{t%dsqeéﬁlaté &&szg{frate manganese at a dose
of 0.01-0.1 ng/L, a preferred dose is 0.051 ny/
c) a saccharide, selected from the group comprising glucose,
fructose, mannitol, sorbytol, lactose, trealose or maltose; and
d) one or more drugs useful for the treatment of diseases of the
10 eyes. A non limiting example of said drugs is: cysteamine;
pilocarpine; epinephrine; tetracycline; phenylephrine; eserine;
timolo; L-carnitine and/or an alkanoyl L-carnitine selected from the
group comprising: acetyl, propionyl, valeryl, isovaleryl, butyryl and
isobutyryl L-carnitine, or an opthalmologically salt thereof;
15 phospholine iodide; demecarium  bromide; cyclopentolate;
homatropine; scopolamine; chlortetracycline; bacitracin; neomycin;
polymixin; gramicidin; oxytetracycline; chioramphenicol;
gentamycin; penicillin; erythromycin; carbachol; sulfacetamide;
polymixin B; idoxuridine; isoflorophate; fluoromethalone;
20 dexamethasone; hydrocortisone; hydrocortisoné acetate; 21-
phosphate; fluorocinolone; medrysone; prednisolone; methyl
prednisolone; prednisolone 21-phosphate; prednisolone acetate;

betamethasone; triamcinolone; enzymes; vitamins; minerals; 3-

Hydroxykynurenine O-B-DL-glucoside or a derivative thereof,



zinc at a dose of 0.5-1.5 ng/L, a preferred dose is 1.02 ng/ L; 20- sodium

at dose of 5-5000 ng/L, a preferred dose is 30 ng/L; potassium at a
dose of 1-1000 ng/L, a preferred dose is 9 ny/L. Thi s

Physi ol ogi cal suppl enment or nedicament is particularly 25 useful for the
treatnment of dry eye syndrone. 11 It is a further object of the

present invention a physiol ogical supf ement or nedi canent for ophthal nic
use, which conprises the powder or the gel of the invention and the

foll owi ng conponents: - L-carnitine, or .an ophthal mcally acceptable
salt t her edtichgling; Jberipe; srasygrapidds esedYBoJaIUIONAIS) OF atRiXHe™St a dose
of 0.5-4% a preferred dose is 2% sodi um hyal uronate at a dose of

0. 05- 1. 5%thgreelef erred dose is 0.2% 10- vitanmin E at a dose of 0.05-1.0%
a preferred dose is 0,2% manganese at a dose of 0.01-0.1ng/L, a

preferred dose i Brefeofahgctive ingredients are zhpse avhichdase net sgablelirs ng/L, a
preferred dose is 151.02ng/L;
water or in solution.

wn

It is a further object of the present invention a method of
preparation of the powder of the invention which comprises the
following steps:

a) preparation of the gel dissolving in water the gelling agent, a
buffer, a saccharide, and optionally one or more drugs useful for
10 treating diseases of the eye;

b) the gel so obtained is divided in single doses and put into
vials;
c) to obtain a powder the vials of step b) are lyophilized;
alternatively the gel of point a) is directly subjected to Spray-drying
15 procedure and the powder so obtained is put, in a suitable amount,
into vials.
The powder so obtained before the use needs to be
reconstituted with water or a solution.
It is a further object of the present invention a physiological
20 supplement or medicament for ophthalmic use, which comprises the
powder or the gel of the invention and one or more drugs useful for
the treatment of diseases of the eyes; and optionally one or more
excipients and/or regulators of the osmotic pressure

ophthalmologically acceptable.



sodi um at dose of 5-5000ng/L, a preferred dose is 30ng/L; pot assi um
at a dose of 1-1000 ng/L, a preferred dose is 9ng/L. 20This physi ol ogi cal
suppl ement or nedicanment is particularly useful for the treatnent of
‘corneal oedena. It is a further object of the present invention a
physi ol ogi cal suppl enent or nedi canent for ophthal mc use, which conprises
the powder or the gel of the invention and the foll ow ng 25conponents: 12
L-carnitine, or an ophthalmcally acchtabIe salt thereof, at a dose of
1-10% a preferred dose is 5% 3- Hydr oxykynur eni ne 0- 3-DL- gl ucosi de

0,04 L ol L, el keos5eet 0 A i RHGMLS B gatt, oo !
D f 11 . 00581430 3790 i SEHpATDL Y BREL i AR oy 0% 1, 5%
2'082 Imj / E %%vder or tﬁ(ia ngelatof athg Slenv%fnt%nS'eg‘ri QIS:]/ Ia‘U darugr ?\J:xs? rggtqvedose s
ingredient) cysteamine.
5 It is a further object of the present invention a physiological
supplement or medicament for ophthalmic use, which comprises
the powder or the gel of the invention and the following
components:
- L-carnitine, or an ophthalmically acceptable salt thereof,
10 at a dose of 0.1-10%, a preferred dose is 1%;
- taurine at a dose of 0.1-4%, a preferred dose is 0.5%;
- sodium hyaluronate at a dose of 0.05—1.5%, a preferred
dose is 0.2%;
- vitamin E at a dose of 0.05-1.0%, a preferred dose is
15 0,2%;
- manganese at a dose of 0.01-0.1 mg/L, a preferred dose
is 0.051 mg/L;

- zinc at a dose of 0.5-1.5 mg/L, a preferred dose is 1.02

mg/L;
20 - sodium at dose of 5-5000 mg/L, a preferred dose is 30
mg/L;
- potassium at a dose of 1-1000 mg/L, a preferred dose is
9 mg/L.

This physiological supplement or medicament is particularly

25 useful for the treatment of dry eye syndrome.



manganese at a dose of 0.01-0.1 ng/L, a preferred dose is 0.05 Ing/ L; Is-
sodi um at a dose of 5-5000 ng/L, a preferred dose is 30ng/L;

pot assium at a dose of 1-1000 ng/L, a preferred dose is 9 ng/L. It is a
further object of the present invention a physiological 20 supplenent or
medi cament for ophthal m c use, which conprises the powder or the gel of the

invention and the foll owi ng conponents: 13 -acetyl L-carnitine, or an
ophthal mical |y acceptable salt theredf, at a dose of 5-30% a preferred
dose is 20% - 3- Hydr oxykynur eni ne 0- 3-DL-gl ucosi de at a dose of 0.01-1

ng/ L, a preferred dose is O0.1ng/nl; 5-Vitamin E at a dgse.of 0.1-5% a
preferred dose igtlf%?urther-c\mg%n?nkﬂﬁ 8{6%?%%6&%%’5663%%@8&%#, a
preferred dose iis 25000 Ul . Thi s. physi ol ogi cal . suppl ement or

medi canent i SURRIEMERY o Medicamsrt gy Whﬁr‘éﬁ Yt "@Tlcgy‘é‘?rgi’%’éﬁes due to
ultraviol et |oradiation. The physiol.ogi cal supp] egents_or .nedi canents
of the inverffi€orP T Q% hie c%‘?llpﬂ%séﬁﬁnén ‘?n%?ea&% tﬂ% f%ﬂuiomﬁg active

i ngredi ents: antioxidants, vitam ns, Borage oil;

epi t hel i al i SSHFBBAASALS: - angi ogeni cagent s; citichol i ne,

5 - L-carnitine, or an ophthalmically acceptable salt thereof,
at a dose of 5-15%; preferred dose is 10%;
- taurine at a dose of 0.5-4%, a preferred dose is 2%;
- sodium hyaluronate at a dose of 0.05-1.5%, a preferred
dose is 0.2%;
10 - vitamin E at a dose of 0.05-1.0%, a preferred dose is
0,2%:;
- manganese at a dose of 0.01-0.1mg/L, a preferred dose is
0.051mg/L;
- zinc at a dose of 0.5-1.5 mg/L, a preferred dose is
15 1.02mg/L;
- sodium at dose of 5-5000mg/L, a preferred dose is
30mg/L;
- potassium at a dose of 1-1000 mg/L, a preferred dose is
9mg/L.
20 This physiological supplement or medicament is particularly
useful for the treatment of corneal oedema.
It is a further object of the present invention a physiological
supplement or medicament for ophthalmic use, which comprises
the powder or the gel of the invention and the following

25 components:



15 hum difying agents; inorganic elenments; regulator of the cellular

osmol arity; antibiotics; antiviral and antifungal agents; Lcarnitine and/or
one or nore al kanoyl L-carnitines selected fromthe group consisting of
acetyl, propionyl, valeryl, isovaleryl, butyryl and isobutyryl L-carnitine,
or a pharmaceutically 20acceptable salt thereof. The powder or the gel
of the invention, when conbined with one or nore ophthal mc drugs, is
useful for preparing a nedicanent forl2t he treatnment of diseases of the eye.
14 Further object of the present invention is a kit conprising the
powder of the invention in adm xture with one or re active ipgredients
(useful in the ophtdfnitiges Pery) oRFMalBEpaRASFGPIARIC SR @%ﬁ‘?@ograti n a
different container/vial, water or a liquid solution 5suitable for

obt ai ni ng t Red@Ra obi-14, prRsitrred dasgrishet; obj ect of the present invention
is a kit conprising: a) the powder of the invention (not m xed wth a drug

useful for ophthal3rHyd#6&ykynurening) OMPIAEIRYs&IAd.0VE] | iagh el eat usef ul
for ophthalmc use (in 10liquid, solid, cream gel or powder form; and c)

water or a ljraférde$dodtii®0. swhiAblLe for obtaining the gel of the invention;
in which the (three) ingredients are into the same container/vial in

separate space, and said (three) couap nts can be easily m xed together to
obtain the gel of ?Hélqen%teﬂgoéﬁ %ﬂqehg%n%?rﬁ THr g@??ﬁécﬂfg ni stered on the

eye. The expert in container for ophthal mc use can easily suggest suitable
cont ai ners whi ch- Resvé@iatfol d4t04 dexampl®O5tIengemlyi xgdefridd aligeoss nore
drugs; or a powder and separately (in the sane container) a liquid; or 2
different pon8eiggmbd a |liquid;, for single or 20nultiple applications.
Different containers/vials are also included in the present invention.

- - Sodium jaluronate at a dose of 0.05-1.5%, a preferred
dose is 0.2%;

10 - Vitamin E at a dose of 0.05-1%, a preferred dose is 0.2%;

- zinc at a dose of 0.5-1.5 mg/L, a preferred dose is 1.02
mg/L;
- manganese at a dose of 0.01-0.1 mg/L, a preferred dose is

0.051mg/L;

15 - sodium at a dose of 5-5000 mg/L, a preferred dose is

30mg/L;

- potassium at a dose of 1-1000 mg/L, a preferred dose is 9

mg/L.

It is a further object of the present invention a physiological
20 supplement or medicament for ophthalmic use, which comprises
the powder or the gel of the invention and the following

components:



What is neant by pharnmaceutically acceptable salt of Lcarnitine or al kanoyl
L-carnitine is any salt with an acid that does not give rise to toxic or
side effects. 15 These acids are well known to pharnacol ogists and to
‘experts in pharmacy. Non-limting exanples of such salts are: chloride,
brom de, orotate, aspartate, acid aspartate, acid citrate, magnesi um
citrate, phosphate, acid phosphate, fumarate and acid 5 fumarate, magnesi um
fumarate;, |actate, maleate and acid nal eate, oxal ate, acid oxal ate,

panoat e, acid panpate, sul phate, acid sul phate, glucose phosphate, tartrate

and aci d tartrat@ceglyteronhesR)abe, afluGHtthalRGeas Uatdaythb! esalt
2- am noet hanesul phonat e, nagnesi um 2- am no- et hanesul phonat e,

113net hanes yh phoRat e &Y 4115 P! bl Rfeltl Ul QasEYAl e, and

trifluoroacetate.’ gt I'S nmean y armaceutically acceptable salt of L-
carnitine or al kanoyl L-carnitine is 3aI so a salt approved by the FDA
and listed in the-psirpgkyanrenine 9-°-PiL-ghigasidgnt agbese 0d§ 0115217,
which is incorporated herein by way of a reference. DI SCUSSION OF THE
DRAW NGS  mg/milgar erefesigdv@osthisa®- lsngésd;and vi scosity vs shear rates of
the gel prepared in EXAMPLE 1. The gel resisted the initial rotary notion

and a sudden inc_r\ﬁ@é&iﬁp:t g?%gﬁa]o@é bEBS1 VB4, Qg)zﬁféﬁed%s%qshmber shear rate.

The gel began to flow a ear stress re ed Its yield point. This
systemis a Newtonian flow of the pseudoplastic type with no hysteresis.

Figure 2 shows sHésaminrdsd adeseiafcbady-320Qpdds o rrefsrd dreeds

prepared in EXAMPLE 2. The gel resisted the initial rotary
25000 UL

This physiological supplement or medicament is particularly

useful for the treatment of eye diseases due to ultraviolet
10 radiation.

The physiological supplements or medicaments of the
invention may further Compri.se.one or more of the following
active ingredients: antioxidants, vitamins, Borage oil;
epithelialising  and anti-angiogenic agents; citicholine,

15 humidifying agents; inorganic elements; regulator of the cellular
osmolarity; antibiotics; antiviral and antifungal agents; L-
carnitine and/or one or more alkanoyl L-carnitines selected from
the group consisting of acetyl, propionyl, valeryl, isovaleryl,
butyryl and isobutyryl L-carnitine, or a pharmaceutically

20 acceptable salt thereof.

The powder or the gel of the invention, when combined with
one or more ophthalmic drugs, is useful for preparing a

medicament for the treatment of diseases of the eye.



25 notion and a sudden increase in shear stress was observed at 16 higher
shear ‘rate. The gel began to flow after shear stress reached its yield
point. This systemis a Newonian flow of the pseudoplastic type with no
‘hysteresis. Figure 3 shows shear stress and viscosity vs shear rates of the
5 gel prepared in EXAMPLE 3. It can be observed with this gel that shear
stress increases linearly with an inct4ease in shear rate. This gel atinous
system presents typi cal non-Newtonian fl ow behavi our. Figure 4 shows
shear stress and viscosity vs shear rates of the gel prepared in EXAVPLE 4.
The gel resistedFumthémpbjest ofotlee ypresembinventien 18 8 Udt«PmpEsESe in
shear stress was observed at higher shear rate. The gel began to flow after
shear st r esgheepewddr iof $hyiisvdnpionnin attmigtgres wath onegoMawenaeidve | ow of

t he pseudoplastic type with no hysteresis. Figure 5 shows the cunul ative
amount of cyisgeedients fesefaséd the @fshthadmiprftﬁlgl esdi sepgettely.cipaties] as in
EXAMPLE 1. The drug rel eased about 42%into the nediumafter 30 mn and
then i n gradmahe fas i on.diffpperox contaihgr H6ed, oWatére ot ya tlapridneolndon el eased
fromthe gel after 6 h. Figure 6 shows the cunul ati ve amount of cysteam ne
rel eased 20 sisitabledopobtairesgfthe gpélof phepavenitias. i n EXAMPLE 2. The drug

rel eased about 46% into the nmediumafter 30 mn and then in gradual

fashion. ApRLidIAess SPIALLAIMCYSERREIIE 8% SfhBPRAd,S Tom the gl

after 6 h. OW ng ‘exanples are | 've, but not

limting the 25 scope of the present invention. Reasonable variations, such
as those 1@ the powder of the invention (not mixed with a drug useful for

ophthalmic use);

b) one or more active ingredient useful for ophthalmic use (in

10 liquid, solid, cream, gel or powder form); and

c) water or a liquid solution suitable for obtaining the gel of the
invention; in which the (three) ingredients .are into the same
container/vial in separate space, and said (three) components can
be easily mixed together to obtain the gel of the invention which

15 may be directly administered on the eye.

The expert in container for ophthalmic use can easily suggest
suitable containers which contains, for example, the gel mixed with
one or more drugs; or a powder and separately (in the same
container) a liquid; or 2 different powders and a liquid; for single or
20 multiple applications. Different containers/vials are also included

in the present invention.

What is meant by pharmaceutically acceptable salt of L-
carnitine or alkanoyl L-carnitine is any salt with an acid that does

not give rise to toxic or side effects.



occur to reasonable artisan, can be nade herein w thout departing fromthe
scope'of the present invention. MATERI ALS Car bopol 974P NF
(Noveon), cysteanmine and all other 5 chemicals, including tartaric acid and
benzal coni um chol ori de, were purchased from Si gna and were used as

recei ved. EXAMPLE 1 3 g of Carbopol 974P NF (Noveon) were slowy added
to 190 nL of water containing 20 ng of benzal conium chloride, the solution
10 was kept under stirring at roomtepperature for 18 h. Then, 500 ng of
L-tartaric acid, followed by 6 g of mannitol and finally 1 g of cysteam ne
wer e added, keeping the solution under stirring until the cysteam ne was

conpl etely sol ubiTh&®d.acids are Wéle BRb@h nOUPHSYEIRBIIAHS cbidited was
divided into fractions.15 of 3 nL in 10-nL vials. Said vials were

I yophi |i sed fegpePd h aitchranidy.t Mosoliindtinaseathpidtedf Addi nales areof water
to the lyophilized vial a gelatinous systemhaving the follow ng

characteri Sth‘PﬁOM@é bERHide] abtReN@paPldte abr adpaRdes naditiCciprpgsure = 229
nOsm kg. EXAMPLE 2 10 my of benzal coni um chol ori de and 500 ng of

L-tartaric aghglghedianadiestel @hdspbatd, atid JiesphiahopRIm AP d¥d agideous
solution. A very fluid opal escent solution was obtained. To the opal escent

sol uti ons wer duatdade,3 gaghesirhi tfomarade,l hodhtesy shekuitee aritheacitB mi xture
so obtained was kept under stirring until the cysteam ne was conpletely
sol ubi |'i zed. maleate, oxalate, acid oxalate, pamoate, acid pamoate, sulphate,
acid sulphate, glucose phosphate, tartrate and acid tartrate,
glycerophosphate, mucate, magnesium tartrafe, 2-amino-
ethanesulphonate, magnesium 2-amino- ethanesulphonate,

10 methanesulphonate, choline tartrate, trichloroacetate, and

trifluoroacetate.

What is meant by pharmaceutically acceptable salt of L-
carnitine or alkanoyl L-carnitine is also a salt approVed by the
FDA and listed in the publication Int. J. of Pharm. 33 (1986), 201-

15 217, which is incorporated herein by way of a reference.

DISCUSSION OF THE DRAWINGS

Figure 1 shows shear stress and viscosity vs shear rates of
the gel prepared in EXAMPLE 1. The gel resisted the initial rotary
motion and a sudden increase in shear stress was observed at

20 higher shear rate. The gel began to flow after shear stress reached
its yield point. This system is a Newtonian flow of the pseudoplastic
type with no hysteresis.

Figure 2 shows shear stress and viscosity vs shear rates of
the gel prepared in EXAMPLE 2. The gel resisted the initial rotary

motion and a sudden increase in shear stress was observed at

N
wn



The gel ati nous system thus obtained was divided into fractions of 3 nL in
10-m_'vials. Said vials were |yophilised for 24 h and a 5 white solid was
obtained. Adding 3 nL of water to the Iyophilized vial a gelatinous system
having the followi ng characteristics was readily obtained: OGsnotic pressure
= 267 nmOsnl kg; pH= 4.5-5.0. 10EXAMPLE 3 1 g of L-tartaric acid was
added to 95 g of a 1.5% Carbopol 974P;NF aqueous solution, a very fluid
opal escent solution was obtained. To this solution 3 g of sorbitol and 1 g
of cysteam ne were added, the m xture so obtai ned was kept under stirring

until the hsKatsteesm E‘Qte\l\/aﬁqégéwb%gghymsﬂbubbfﬂei%ear stresdreagleédt i nous
systemt hus obtained was divided into fractions of 3 nL in 10-nL vials.

Sai d vi al sjtesyield p@ﬁm Tt dykmad & NeRetoaiafifidv ©8lthe pasiddPlasnied.

Adding 3 nL of water to the |lyophilized vial a gelatinous 20 system havi ng

the foll omﬁt}ggemg{ﬁgt}%rgtgltésﬁ was readily obtained: pH = 4,0- 4.3 Gsnotic
pressure =297 nOsnl kg. EXAMPLE 4 In 400 nL of water 3 g of

Car bopol 974P NMguted3 @hobaf §18¢dCsites@aind vicsiey veaHaasaraasd ofthal |y 2 g
of cysteam ne in the sequence 19
s gel prepared in EXAMPLE 3. It can be observed with this gel that
shear stress increases linearly with an increase in shear rate. This
gelatinous system presents typical non-Newtonian flow behaviour.
Figure 4 shows shear stress and viscosity vs shear rates of the
gel prepared in EXAMPLE 4. The gel resisted the initial rotary
10 motion and a sudden increase in shear stress was observed at
higher shear rate. The gel began to flow after shear stress reached
its yield point. This system is a Newtonian flow of the pseudoplastic
type with no hysteresis.
Figure 5 shows the cumulative amount of cysteamine released
15 vs time profiles for gel prepared as in EXAMPLE 1. The drug released
about 42% into the medium after 30 min and then in gradual
fashion. Approximately 96% of the cysteamine was released from the
gel after 6 h.
Figure 6 shows the cumulative amount of cysteamine released
20 vs time profiles for gel prepared as in EXAMPLE 2. The drug released
about 46% into the medium after 30 min and then in gradual
fashion. Approximately 98% of the cysteamine was released from the
gel after 6 h.

The following examples are illustrative, but not limiting the

25 scope of the present invention. Reasonable variations, such as those



above reported, at roomtenperature, were dissolved. The slightly viscous
sol utiton, constantly kept under stirring was concentrated through a
Spray-drying (Buchi B-191) under the following conditions: Inlet = 60C, ASP
= 82, Pump = 0.06. 5A white solid was obtai ned. Addi ng 200 ni of
water, to the white solid, a gelatinous system having the foll ow ng
characteristics was readily obtained: pH= 4.0-4.3 Osnotic pressure = 225
nOsm kg. 10REOLOQ CAL STUDI ES Thé reol ogi cal studies were carried out
with a rotational visconmeter of the concentric cylinder type (Visconeter

TV-10 Toky Sangyo equi with a small sanpl e adapter. and rotor. _type M).
The vi scos PF?/U‘%B K %ég\gggfer arusyy, rag %%%%%%FHP%%%? alegfartiggzgri ou)s
rates at 25C. The tenperature was, pai ntained within +/- 0.1C by a
reci rcul at fig BRESCOBREEPTESCPh I G et er. The sanpl es were

equilibrated for f'i VE nmpnutes to reach the running tenperature prior to
each neasur ement RELEASE STUDIES 20In vitro rel ease experinents

W th o cel | cr dembagsh ot At oV ANGUERT el RIS ndty < PDariHETpr opar od
" & 1060- AhCTUSAG: TGGRCNH 5t i BhopE A SRR RIPTER: 08 pria. 5.
The expert rg%r;’tckslag\gé ?ro(;%rsriig?r?a 2}‘15 v(?};[erezslzsCec(i1 rgg ygcteirlfe?i. >0
EXAMPLE 1
3 g of Carbopol 974P NF (Noveon) were slowly added to 190 mL
of water containing 20 mg of benzalconium chloride, the solution
10 was kept under stirring at room temperature for 18 h. Then, 500
mg of  L-tartaric acid, followed by 6 g of mannitol and finally 1 g of
cysteamine were added, keeping the solution under stirring until the
cysteamine was completely solubilized.
The gelatinous system thus obtained was divided into fractions
15 of 3 mL in 10-mL vials. Said vials were lyophilised for 24 h and a
white solid was obtained.
Adding 3 mL of water to the lyophilized vial a gelatinous
system having the following characteristics was readily obtained:
pH= 4.0-4.3;
20 Osmotic pressure = 229 mOsm/kg.
EXAMPLE 2
10 mg of benzalconium choloride and 500 mg of L-tartaric acid

were added to 95 g of a 1.5% Carbopol 974P NF aqueous solution. A

very fluid opalescent solution was obtained. To the opalescent

Ko
o

solution were added 3 g of sorbitol and 1 g of cysteamine. The



20 rpmstirring paddle. At regular intervals, 1 nL of solution was

wi t hdrawn fromthe vessel and filtered using a 0.2 mcron filter (MIllez-FG
“MIlipore) analyzed by HPLC to determ ne cysteam ne concentration. 5The
‘HPLC chr omat ogr aphi ¢ system conposed of a punp (Waters 600 ); and

aut osanpl er (Waters 717); a UV detector (Waters 486) and integrator (Waters
Enpower 2). An inverse phase silica colum (ODS-3 4.6x250 nm5 mcron ) was
used for the drug separation, pH=3, ah¥ as nobile phase was used a sodi um
10 di hydrogen phosphate buffer system The flow rate and UV wavel ength were

0.8 nL/m n _and 205 n r.espectivel v.. The drug. concentrati 1

det er ni ned B HEASHY ghbalpﬁ W@gkkﬁtegqﬁﬁrc%ﬁgg}g %%ﬁ&/\ﬁf%& ﬁéea\gg%]% area of
known st andar ds, letel IE?ﬁ)rﬂboeodglocv is a registered trademark of Noveon,
Inc. 15(fortit FY B HeVRAG 0. ) for a fanily of polymers that are used

as thickeners, spendi ng_ agent nd ilizers. . . Lz Ltine and its
al kanoyl deri va?#%@gpaaﬁ%gﬁ%g%%e%ég%ga%&gjgfnt e‘%?ggé‘(lgﬁiéht%?%%gitso?gfor whi ch
is described jn S 4,254.0 - h ' Or.3- D191 ide is a
pr oduct solog %ymgi lélrréa_ﬂ{?‘é’r ?%1118,'2%%9;?; %“é%)e%y%g@%sg?lo ﬁlc@%c%elgn %71.
The physj ol ogi.cal ;.qu r medi canent according to the present
i nventi on r?glgltggoggug% Sﬁm?%}heg‘r w t hout nedical prescription. 21 The

physi ol ogi cal sgaairi?é;?t&ldoroéin%g%&a NfSe gﬁéﬁ?gi&.@?. Lt Qeg&%‘?ﬁl%ﬁhts i nvention

are conposed of ‘ac ingre nts i Ch’ iar to Bperators in the
e el ! S RBP4 gl heal. WAShARS, i
Osmotic pressure = 267 mOsm/kg;
pH= 4.5-5.0.
10 EXAMPLE 3
1 g of L-tartaric acid was added to 95 g of a 1.5% Carbopol
974P NF aqueous solution, a very fluid opalescent solution was
obtained. To this solution 3 g of sorbitol and 1 g of cysteamine were
added, the mixture so obtained was kept under stirring until the
15 cysteamine was completely solubilized.
The gelatinous system thus obtained was divided into fractions
of 3 mL in 10-mL vials. Said vials were lyophilised for 24 h and a
white solid was obtained.
Adding 3 mL of water to the lyophilized vial a gelatinous
20 system having the following characteristics was readily obtained:
pH = 4,0- 4.3
Osmotic pressure = 297 mOsm/kg.
EXAMPLE 4
In 400 mL of water 3 g of Carbopol 974P NF, 2 g of tartaric

25 acid, 6 g of lactose and finally 2 g of cysteamine in the sequence



Their procurenent therefore is very easy, inasnmuch as these are products
whi ch*have been on the market now for a long tine and are of a grade
suitable for human or ani nal adm nistration. In the follow ng are
Teported non limting exanples of conposition according to the present

i nvention. 10FORMJLATION 1 The powder or the gel of the invention and

cyst eam ne. Thi s physiol ogi cal suppl enment or nedicanent is
particularly useful for the t r eat nent!%f cystinosis. 15FORMULATI ON 2

The powder or the gel of the invention and the follow ng conponents (active

9L T e GO S o AT B RS e gy o0 2%
viscous solution, constantly kept under stirring was concentrated
through a Spray-drying (Buchi B-191) under the following
conditions: Inlet = 60°C, ASP = 82, Pump = 0.06.

5 A white solid was obtained.
Adding 200 mL of water, to the white solid, a gelatinous system
having the following characteristics was readily obtained:
pH=4.0-4.3
Osmotic pressure = 225 mOsm/kg.
10 REOLOGICAL STUDIES

The reological studies were carried out with a rotational
viscometer of the concentric cylinder type (Viscometer TV-10 Toky
Sangyo equipped with a small sample adapter and rotor type M3).
The viscosity and shear stress of the samples were measured at

15 various rates at 25°C. The temperature was maintained within +/-
0.1°C by a recirculating bath connected to the viscometer. The
samples were equilibrated for five minutes to reach the running
temperature prior to each measurement.

IN VITRO RELEASE STUDIES

20 In vitro release experiments were carried out with a dissolution
instrument (Sotax AT 7 smart) equipped with a cell cream.
Approximately 2 g of gel containing cysteamine prepared as reported
in EXAMPLES 1 and 2 were weighed in the cell cream and placed in
a 1000-mL vessel containing 500 mL of 50 mM acetate buffer,

25 pH=4.5. The experiments were carried out at 37°C and with a 50



sodi unB0ng/L; 22 - potassiunmd ng/L; OGsnolality of about 125 nsnol s/ kg.
Thi s physi ol ogi cal suppl enment or nmedicanent is particularly useful

treatment of dry eye syndrome. 5FORMULATI ON 3
‘of the invention and the foll ow ng conponents:

for the

The powder or the gel
L-carnitinel0%taurine2%

I osodi um j al uronat e0, 2% vitam n EO, 2% zi ncl, 02 ng/L manganese0, 051 ny/L

sodi un80 ny/L

10

20

20

rpm stirring paddle. At regular intervals, 1 mL of solution was
withdrawn from the vessel and filtered using a 0.2 micron filter
(Millez-FG Millipore) analyzed by HPLC to determine cysteamine
concentration.

The HPLC chromatographic system composed of a pump
(Waters 600 ); and autosampler (Waters 717); a UV detector (Waters
486) and integrator (Waters Empower 2). An inverse phase silica
column (ODS-3 4.6x250 mm 5 micron ) was used for the drug
separation, pH=3, and as mobile phase was used a  sodium
dihydrogen phosphate buffer system. The flow rate and UV
wavelength were 0.8 mL/min and 205 nm, respectively. The drug
concentrations were determined by measuring the peak area in
comparison with the peak area of known standards.

Carbopol® is a registered trademark of Noveon, Inc.
(formerly B.F. Goodrich Co.) for a family of polymers that are used
as thickeners, suspending agents and stabilizers.

L-carnitine and its alkanoyl derivatives are known
compounds, the reparation process for which is described in US
4,254,053.

3-Hydroxykynurenine 0—3—DL-g1ucoside 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-potassium® ng/L Osnolality of about 1200 nOsnol s/ kg. Thi s
physi 0l ogi cal suppl enment or nedicanent is particularly useful for the
treatment of corneal oedema. FORMULATI ON 4 20The powder or the gel of the
i nvention and the follow ng conponents: L-carnitine5 %
3- Hydr oxykynur eni ne 0- P-DL-gl ucosi de0.1 ng/nL Taurine2 % 25-Resveratrol 0.3
nmg/ mL Sodium jaluronate0.2 % 23 Vigamn EO.2% zincl.02 ng/L
The physiological supplements or medicaments 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.
5 Their procurement therefore is very easy, inasmuch as these

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

and are of a grade suitable for human or animal administration.

In the following are reported non limiting examples of

composition according to the present invention.

10 FORMULATION 1
The powder or the gel of the invention and cysteamine.
This physiological supplement or medicament is particularly

useful for the treatment of cystinosis.

15 FORMULATION 2
The powder or the gel of the invention and the following

components (active ingredients):

- L-carnitine 1%;
- Taurine 0.5%;
20 - sodium hyaluronate 0.2%;
- vitamin E ' 0,2%;
- manganese 0.051mg/L;
- zinc 1.02mg/L;

- sodium 30mg/L;



manganese0. 051 ng/L sodiunB0 ng/L 5-potassiumd® ng/L This physi ol ogi cal
suppl &ment or nedicanent is particularly useful for the treatnment of eye

di seases due to ultraviolet radiation. FORMILATI ON 5 The
‘powder or the gel of the invention and the follow ng 10conponents: Acetyl
L-carnitine20 % 3-Hydroxykynurenine 0-13-DL-glucoside0.1 ng/nL Vitam n E1
% Vitam n A25000 U . 15Thi s physi ol ogi cal suppl enent or nedi canent is

particularly useful for the treatnment of eye di seases due to ultraviolet
radi ation. 24 22

- potassium 9 mg/L;
Osmolality of about 125 mOsmols/kg.

This physiological supplement or medicament is particularly
useful for the treatment of dry eye syndrome.
5 FORMULATION 3

The powder or the gel of the invention and the following

components:
- L-carnitine 10%
- taurine 2%
10 - sodium jaluronate 0,2%
- vitamin E 0,2%
- zinc 1,02 mg/L
- manganese 0,051 mg/L
- sodium 30 mg/L
15 - potassium 9 mg/L

Osmolality of about 1200 mOsmols/kg.

This physiological supplement or medicament is particularly
useful for the treatment of corneal oedema.

FORMULATION 4

20 The powder or the gel of the invention and the following
components:
- L-carnitine 5%

- 3-Hydroxykynurenine O-f-DL-glucoside 0.1 mg/mL
- Taurine 2%
25 - Resveratrol 0.3 mg/mL

- Sodium jaluronate 0.2 %



CLAIM5 1. A solid powder which conprises a mxture of: a) a carboxy vinyl
pol yner which forns a gel; b) a buffer; and 5c) a saccharide. 2. The powder
of claim1 further conprising one or nore drugs useful for the treatmnent of
‘di seases of the eyes. 3. A gel which conprises a mxture of: a) a carboxy
vinyl polynmer which fornms a gel; 10b) a buffer; c) a saccharide; and d)
one or nore drugs useful for the treatnent of diseases of the eyes. 4,
The powder or the gel of clainms 1-3 pp which the carboxy vinyl 15polyner i
carbopol 5. The powder or the gel of clains 1-3, in which the buffer is an
hydroxyacid or a dicarboxylic acid selected fromthe group conprising
phosphat e, boric adktahi Ecitrate, lactate, tartrate, O# &ate, succinate or
fumarate buffer. 20 6. The powder or the gel of clains 1-3 in which the
saccharide is seleetmd fromthe group conprising gl ucodd)2 fugy/di ose,

manni tol, sorbytol, |actose, trealose or maltose. 7. Method of preparation
of the powder of clmangardes which conprises the foll 0@i0ml stgfs:

- sodium 30 mg/L
5 - potassium 9 mg/L
This physiological supplement or medicament is particularly
useful for the treatment of eye diseases due to ultraviolet radiation.
FORMULATION 5
The powder or the gel of the invention and the following
10 components:
- Acetyl L-carnitine 20 %

- 3-Hydroxykynurenine O-B-DL-glucoside 0.1 mg/mL

- Vitamin E 1 %
- Vitamin A 25000 UL
15 This physiological supplement or medicament is particularly

useful for the treatment of eye diseases due to ultraviolet radiation.



25 a) preparation of the gel dissolving in water the gelling agent, a
buffet, a saccharide, and optionally one or nore drugs useful for treating
di seases of the eye; b) the gel so obtained is divided in single
‘doses and put into 5vials; c) to obtain a powder the vials of step b) are
| yophilized; alternatively the gel of point a) is directly subjected to
Spray-drying procedure. 8. Physiological supplenent or nedi canent for
opht hal mi ¢ use, 10 which conprises th&4powder or the gel of clains 1-3, and
optionally one or nore excipients, diluents, or regulators of the osnotic
pressure ophtal nol ogically acceptable. _9. Pg¥siological suppl enment or

nmedi canent of claim8, in the form of in which the drug delivered
is not stable in water or 1Sin solution. 10. Physiol ogical supplenment or

nedi cament 10f £lsglif FowdOMWHiSh ROnASTided hvBittRgeedi ent cysteani ne. 11.
Physi ol ogi cal suppl enent or medi canent of claim@8, conprising the follow ng

e onnte b AR Tour e gt S0t um
b) a buffer;-and
5 c) a saccharide.
2. The powder of claim 1 further comprising one or more drugs
useful for the treatment of diseases of the eyes.
3. A gel which comprises a mixture of:
a) a carboxy vinyl polymer which forms a gel;
10 b) a buffer;
c) a saccharide; and
d) one or more drugs useful for the treatment of diseases of the
eyes.
4. The powder or the gel of claims 1-3 in which the carboxy vinyl

15 polymer is carbopol

5. The powder or the gel of claims 1-3, in which the buffer is an
hydroxyacid or a dicarboxylic acid selected from the group
comprising phosphate, boric acetate, citrate, lactate, tartrate,
maleate, succinate or fumarate buffer.

20 6. The powder or the gel of claims 1-3 in which the saccharide is
selected from the group comprising glucose, fructose, mannitol,
sorbytol, lactose, trealose or maltose.

7. Method of preparation of the powder of claims 1-2, which

comprises the following steps:



25- zincl, 02ng/L; 26 sodiunBOng/L; potassiunm® ng/L; 12. Physi ol ogi cal
suppl &nent or nedi canent of claim@8, conprising the follow ng active

i ngredients: 5- L-carnitinel0% taurine2% sodium jaluronate0,2% vitamn
‘EO, 2% zincl, 02 ng/L 10- manganese0, 051 ng/L sodiunB0 ny/L potassiund

ng/ L. 13. Physi ol ogi cal suppl enent or nedi canent of claim8, conprising the

follow ng active ingredients: 25
a) preparation of the gel dissolving in water the gelling agent, a
buffer, a saccharide, and optionally one or more drugs useful
for treating diseases of the eye;
b) the gel so obtained is divided in single doses and put into
5 vials; -
c) to obtain a powder the vials of step b) are lyophilized,
alternatively the gel of point a) is directly subjected to Spray-
drying procedure.
8. Physiological supplement or medicament for ophthalmic use,
10 which comprises the powder or the gel of claims 1-3, and
optionally one or more excipients, diluents, or regulators of the
osmotic pressure ophtalmologically acceptable.
9. Physiological supplement or medicament of claim 8, in the form
of powder, in which the drug delivered is not stable in water or

15 in solution.

10. Physiological supplement or medicament of claim 38,
comprising as active ingredient cysteamine.
11. Physiological supplement or medicament. of claim &,

comprising the following active ingredients:

20 - L-carnitine 1%;
- Taurine 0.5%;
- sodium hyaluronate 0.2%;
- vitamin E 0,2%;
- manganese 0,051mg/L;

o
h

- zinc 1,02mg/L;



15- L-carnitine5 % 3-Hydroxykynureni ne O-P-DL-glucoside0.1 ng/nL

Tauti he2% Resveratrol 0.3 ng/nmL Sodiumjaluronate0.2 % 20- Vitanin EO0.2 %
zincl.02 nmg/ L rmanganese0. 051 ng/L sodiunB0 ny/ L potassiund® ng/L. 27
14. Physi ol ogi cal suppl enment or nedi cament of claim@8, conprising the
followi ng active ingredients: Acetyl L-carnitine20 % 3- Hydr oxykynur eni ne
04- DL- gl ucosi de0. 1 ng/ ni; 26

- sodium 30mg/L;
- potassium 9 mg/L;
12. Physiological supplement or medicament of claim 8, comprising

the following active ingredients:

5 - L-carnitine 10%

- taurine 2%

- sodium jaluronate 0,2%

- vitamin E 0,2%

- zinc 1,02 mg/L
10 - manganese 0,051 mg/L

- sodium 30 mg/L

- potassium 9 mg/L.

13. Physiological supplement or medicament of claim 8, comprising

the following active ingredients:

15 - L-carnitine - S %
- 3-Hydroxykynurenine O-f-DL-glucoside 0.1 mg/mL
- Taurine 2%
- Resveratrol 0.3 mg/mL
- Sodium jaluronate 0.2 %

20 | - Vitamin E 0.2 %
- zinc 1.02 mg/L
- manganese 0.051 mg/L
- sodium 30 mg/L

- potassium 9 mg/L.



5- Vitamn E1%- Vitam n A25000 U . 15. Use of the physi ol ogical supplenent
or netli canent of claim 10, for preparing a nedicanment for the treatnent of
cystinosis. 16. Use of the physiol ogical supplenment or nedicament of claim
11, 10for preparing a nedicanment for the treatnent of dry eye syndrone. 17.
Use of the physiol ogi cal supplenent or nedi canment of claim12, for
preparing a nedi canent for the treatnent of corneal oedema. 18. Use of the
physi ol ogi cal suppl enent or nedi canment of clains 1513-14, for preparing a
medi canent for the treatnment of eye d¥seases due to ultraviolet radiation.
19. Use of the physiological supplenent or nedi canent of clains 15-18,
further conprising one or nore of the follow ng active ingredients:

ant i oxi danfl$. Riysaibgisal Bopatpeneit or epidierneat iof il @, satripsingangi ogeni ¢
agents; citicholine, humdifying agents; inorganic elenents; regulator of
the cell ul ar &badPeWing actiig migsedi€sts:anti viral and antifungal agents;
L-carnitine; and one or nore_ al kanoyl L-carnitines selected fromthe group
consi sting of acetdfctybboarofyme val eryl, isoval eryl, g&u?/‘&/ryl and 28

i sobutyryl L-carnitine, or a pharmaceutically acceptable salt thereof. 20.
Kit conprising thedj XY BYNETSA RS %H‘QL‘gl‘F(??séi% xt urcé?\ﬂlgﬁméﬁe or nore

active ingredi ents. _and er or a liquid solution.
59 TS ANt g 1 %

- Vitamin A 25000 UL

15. Use of the physiological supplement or medicament of claim 10,
for preparing a medicament for the treatment of cystinosis.

16. Use of the physiological supplement or medicament of claim 11,

10 for preparing a medicament for the treatment of dry eye
syndrome.

17. Use of the physiological supplement or medicament of claim 12,
for preparing a medicament for the treatment of corneal oedema.

18. Use of the physiological supplement or medicament of claims

15 13-14, for preparing a medicament for the treatment of eye
diseases due to ultraviolet radiation.

19. Use of the physiological supplement or medicament of claims
15-18, further comprising one or more of the following active
ingredients: antioxidants, vitamins, Borage oil; epithelialising

20 and anti-angiogenic agents; citicholine, humidifying agents;
inorganic elements; regulator of the cellular osmolarity;
antibiotics; antiviral and antifungal agents; L-carnitine; and/or
one or more alkanoyl L-carnitines selected from the group

consisting of acetyl, propionyl, valeryl, isovaleryl, butyryl and



5 21. Kit of claim20 in which the two conponents, powder and liquid, are

pakaged in the same vials or in two different vials.

22.

kit conpri sing:

a) the powder of claiml, without a drug for ophthal mc use;

‘'one or nore drug in the formof liquid, solid, cream gel

or

| opowder ;

c) water or a liquid solution. 23. Kit of claim22 in which the three

conponents, (powder/drug/liquid) are packaged in a separate formin the

sane vials or in different vials. 08

20.

22.

10

23.

isobutyryl L-carnitine, or a pharmaceutically acceptable salt

thereof.

Kit comprising the powder of claims 1 or 2 in admixture with

one or more active ingredients and water or a liquid solution.

. Kit of claim 20 in which the two components, powder and liquid,

are pakaged in the same vials or in two different vials.
kit comprising:
a) the powder of claim 1, without a drug for ophthalmic use;

b) one or more drug in the form of liquid, solid, cream, gel or

powder;
c) water or a liquid solution.

Kit of <claim 22 in which the three components,
(powder/drug/liquid) are packaged in a separate form in the

same vials or in different vials.

b)



