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Background of the Invention

Nails, including toenails and fingernails, are primarily composed of the protein

15  keratin. Fingernails and toenails are living tissue. The nail is formed in a pocket of skin
which has grown inward and is called the nail matrix. This area generates the nail and is
also called the root of the nail. The outer layer of the matrix contains specialized cells that
create the keratin that grows out as the nail plate.

The nail plate is the commonly referred to as a fingernail or toenail.

20 The nail bed is the finger tissue or toe tissue that supports the nail. Nails grow
continuously throughout a person's life, growing approximately at an average rate of 3
millimeters a month. Fingernails may require 3 to 6 months to re-grow completely, and
toenails require approximately12 to 18 months. Actual growth rate is dependent upon age,
gender, season, exercise level, diet, and hereditary factors.

25 The treatment of fingernail and toe nail problems due to various conditions such as
anemia, vitamin or mineral deficiency, onycohrrhexis, kidney and liver disorders,
psoriasis, vascular disease (e.g., Raynaud’s disease) and heart disease often result in poor
nail growth, vertical trenches, pitting, cracking, horizontal lines, lack of thickness and
strength, lack of smoothness and tendency to tear remains a significant problem. Despite

30  the development of numerous treatments such as the use of nail enhancement and
hardening polishes, protein elixirs such as bovine collagen emulsions, various types of

wearable protective fingernail covers and other similar products, there remains a
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emulsions, colloids, suspensions, dispersions, gels, pastes and polishes containing
cyclosporine, in particular cyclosporine A, cyclosporine A derivatives and components,
and may also include cyclosporine B — Z, the structures of which are well known in the

20  art. The composition of the present invention may be administered concurrently with other
therapeutics such as orally administered anti-fungal agents.

The compositions of the present invention are also useful for treating conditions
and diseases of the nail such as nail psoriasis, psoriatic nail dystrophy, onychia,
onychiagryposis, onychia trophia, onychocryptosis, onychodystrophy, onychogryposis,

25  onycholysis, onychomadesis, onychauxis, onychomycosis, onychorrhexis, tinea unguium,
onychophosis, onychoptosis, paronychia, pscudomonas, pterygium and pterygium
inversum unguis, koilonychia, subungual hematoma or other trauma to the nail, folic acid
deficiency, leukonychia, nail patella syndrome, melanonychia, protein deficiency, brittle
and peeling nails, methyl methacrylate damaged nails, vitamin C deficiency, vitamin

30  deficiency, tinea unguis, thinning nails associated with lichen planus, Raynaud’s disease,
beeding associated with rheumatoid arthritis, beau’s lines, and Mee’s lines associated with

certain kinds of poisoning.
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cyclosporine A and is present in a solution in the amount 0.01 — 0.0125 % w/v.
8. The formulation of paragraph 1 wherein the cyclosporine is present in the
amount of 0.001 — 50% w/v of the composition.
9. A method of accelerating nail growth, treating brittle nails or strengthening nail
20  growth in a human or animal, the method comprising;:
applying a composition selected from the group consisting of an emulsion,
solution, gel, paste, dispersion or suspension comprising cyclosporine,
wherein the emulsion, solution, gel, paste, dispersion or suspension comprising
cyclosporine is applied topically to the nails, cuticles or nail matrix of the human or animal
25  atleast once a day.
10. The method of paragraph 9 wherein the cyclosporine is cyclosporine A.
11. The method of paragraph 9 wherein the cyclosporine is a cyclosporine A
derivative or segment.
12. The method of paragraph 10 wherein the composition is an emulsion.
30 13. The method of paragraph 12 wherein the cyclosporine is cyclosporine A and is
present in an emulsion in the amount of 0.05% w/v.
14. The method of paragraphs 9 - 13 wherein the emulsion also contains glycerin,

castor oil, polysorbate 80 and carbomer 1342.
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15  from the group consisting of an emulsion, solution, gel, paste, dispersion or suspension
comprising cyclosporine.
18. The composition of paragraph 17 wherein the composition is applied from one
of the following selected from the group consisting of once a day, twice a day, three times
a day, four times a day, once a week, twice a week, three times a week, four times a week,
20  five times a week or six times a week.
19. The composition of paragraphs 17 - 18 wherein the composition is applied with
an applicator.
20. The composition of paragraphs 17 and 18 wherein the composition is contained
in a kit comprising a vial or dispenser containing the composition and an applicator brush.
25 21. The composition of paragraphs 17 — 20 wherein cyclosporine is present in a
concentration selected from the group consisting of 0.1 to 20 % w/v, 0.1 — 10 % w/v, 0.1 —
5% w/v, 0.1 — 1.0% w/v, 0.09% - 0.1% w/v, 0.08% - 0.1% w/v, 0.07% - 0.1% w/v,
0.06% - 0.1% w/v, 0.05% - 0.1% w/v, 0.04% - 0.1% w/v, 0.03% - 0.1% w/v, 0.02% -
0.1% w/v, 0.01% - 0.1% w/v, 0.01 — 0.09%, 0.01 — 0.08% 0.01 — 0.07% w/v, 0.01 - 0.06
30 % w/v, 0.01 —0.05% w/v, 0.01 —0.04% w/v, 0.01 — 0.03% w/v, 0.01 - 0.02% w/v, 0.01 —
0.0125% w/v and most preferably 0.01 to 0.05% or 0.01% w/v, 0.0125% w/v, 0.02 % w/v,
0.03% w/v, 0.04 % w/v, 0.05% w/v, 0.06 % w/v, 0.07 % w/v, 0.08 % w/v, 0.09 % w/v,
0.1% w/v, 0.005% w/v, and 0.0015% w/v.
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deficiency, tinea unguis, thinning nails associated with lichen planus, Raynaud’s discase,
beeding associated with rheumatoid arthritis, beau’s lines, and Mee’s lines wherein the
composition is selected from the group consisting of an emulsion, solution, gel, paste,
dispersion or suspension.

20 26. The use of paragraph 25 wherein cyclosporine is present in a concentration
selected from the group consisting of 0.1 to 20 % w/v, 0.1 — 10 % w/v, 0.1 — 5% w/v, 0.1 —
1.0% w/v, 0.09% -0.1% w/v, 0.08% - 0.1% w/v, 0.07% - 0.1% w/v, 0.06% - 0.1% w/v,
0.05% - 0.1% w/v, 0.04% - 0.1% w/v, 0.03% - 0.1% w/v, 0.02% - 0.1% w/v, 0.01% -
0.1% w/v, 0.01 — 0.09%, 0.01 — 0.08% 0.01 — 0.07% w/v, 0.01 - 0.06 % w/v, 0.01 —

25 0.05% w/v, 0.01 — 0.04% w/v, 0.01 — 0.03% w/v, 0.01 - 0.02% w/v, 0.01 — 0.0125% w/v
and most preferably 0.01 to 0.05% or 0.01% w/v, 0.0125% w/v, 0.02 % w/v, 0.03% w/v,
0.04 % w/v, 0.05% w/v, 0.06 % w/v, 0.07 % w/v, 0.08 % w/v, 0.09 % w/v, 0.1% w/v,
0.005% w/v and 0.0015% w/v.
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57 including cyc osporine

In accordance with the present invention, cyclosporine A or cyclosporine A
derivatives may be applied in any efficacious concentration, ¢.g., 0.01 to saturation (e.g.
greater than 20 weight percent) in a pharmaceutically acceptable excipient.
Specific examples of pharmaceutically acceptable excipients may be olive oil,
20  arachis oil, castor oil, mineral oil, petroleum jelly, dimethyl sulphoxide, chremophor,
Miglyol 182 (commercially available from Dynamit Nobel Kay-Fries Chemical Company,
Mont Vale, N.J.), an alcohol (e.g. ethanol, n-propyl alcohol, or iso-propyl alcohol),
liposomes or liposome-like products or a silicone fluid. Preferred excipients are dimethyl
sulphoxide and olive oil. Mixtures of at least two of any suitable excipients may be used.
25 The cyclosporine A derivatives are advantageously administered topically in drop
form (solution, emulsion or suspension) or an ointment containing an effective amount of
the derivative. Concentrations of 0.01 to 50 weight percent, preferably 0.1 to 20 weight
percent, of the cyclosporine A derivatives are used in the practice of the present invention.
Cyclosporines are a group of nonpolar cyclic oligopeptides with known
30  immunosuppressant activity. Cyclosporine A, along with several other minor metabolites,
as well as cyclosporine B, C, D, E,F, G,H, [, J, K, L, M,N,O,P,Q,R, S, T, U, V, W, X,
Y and Z, have been identified. In addition, derivatives, salts and the like of such
cyclosporines and a number of synthetic analogs have been prepared and may be useful in

the present invention. The use of cyclosporine-A and cyclosporine A derivatives to treat
6



to 50 %w v of cyclosporine and particular cycl osporine A are hereby
contenplated including 0.1 to 20 %wv, 0.1 - 10 %wWv, 0.1 - 5% wyv, 0.1 -
1. 0% wW v,W0.2087680918. 1% W/ v, 0.08% - 0.1% w v, 0.07% - OPCHUSL10/020306% -
0.1%wv, 0.05%- 0.1%wv, 0.04%- 0.1%wv, 0.03%- 0.1%wv, 0.02% -
0.1%wv, 0.01%- 0.1%wv, 0.01 - 0.09%_ 0.01 - 0080/001- 007%w/v
0.01 - 0. 0@PYshaimgic congitions ps@sop thepubigetef varigunegnly. jor Gyample-Diygsseh Uy,

wv, 0001 g §7g00R 0 B Pl e b0 e BRI ™ o1

0. 004% W v,ditl@30tk of cAclOOBVhh vs 1n601@6fhte—d 1ﬁ 11@@@%6\]@1 hereiarhy rofc0dod - O OO 1% w v

and nost preferalbl%ylo 101 to 0.05% or 63 ow v, 0.0125%.w/v,. 0.02

0.03% w' v, 0.04 &I 6016%’%% avgllgse oy %Ponﬁesdi?a%%/t'ﬂ‘}n aémesﬁlr%wqyera
%wyv, Q. 1%’1&%%61121@@@%1/&%& Wlﬁ)choﬁllélé‘%é"d Yydhit @ﬁﬁdevs%ru%ﬁ?é &ﬁﬁﬂﬁh?@f Heven

cycl osporine A and’derivatives includi ng cyclosporine B - n accordance
wi th the praesemeciinesedich mth adtptall owirsnlanavergho pf dyook 2B evith diferevtat i ves

may be appl i ci o concentration, .. 0. 01 turatl on
(&) 0°° or o Pk o f iy RS S SofB T Y bk d i cths meirPyob BBt e
exci pi ent. cope&ipidtés Iﬁmé %dlﬁ%reﬁh%ﬁﬁ@ﬁ%loﬁpéﬂﬂés AL ERNEPBliBe ExBpdHeaRt S nmay
be olive oil arachl s oil, castor oil, mneral oil, petroleumjelly,

di met hyl sul phoxihgderne Fevelpsperenc, comngneml as ged herimsripicadqd o anclideatsive f r om
E)ynam teltoﬁgq cihvﬁﬁ}ﬁ’rﬁgﬂlg aI C%Fclsp %BM% s&pp{he%ﬁk %ﬁnb%ﬁ]ve% the?&)f aalngt%grgl

| i posone- | |tk@e<§frmdumtxalr@§tharesf lak e@nes tlixtuets olf'rtxe&r) er meekt ﬁ&ﬁilldilabébtcﬁos@bﬁnes

di met hyl sul phoxi de and olive 0|I xtures of at least two of any suitable
exci pi ents ﬁﬁ@&s@ogsd@avatn*ﬁét M@H@rwf&@ﬁiw&ﬂw%@ﬂa@e advant ageous| y
admi ni stered t ol aﬁ’reféh‘%@c a6 o§1§19'cbﬁ1b6}{éms‘%ﬁlﬁg§é QAL BMFRESS! on) or
an oi ntment contal ni ng anmount = of erivative.

Concent r at icynesmdfring.AQ Metipatb@s mécgiMsppﬂn@AnSa,ltsprf ey@ospoliye @. dndtthe Bke avel ght
percent of the cy cIoir&g,g ne A d rivative are in the ractice of the

pr esent i nVBYTEHEC SPYTHES™ & B |PHT %usé’fcu ﬁ%ﬂﬁ%ﬂoﬂle &9 P?’%ent'
ol i gopeptides witH c‘ﬁ@ﬁ&%l structure for cyclosporine A is represented by Formula 1:

Formula I

20  As used herein the term “derivatives” of a cyclosporme refer to compounds having
structures sufficiently similar to the cyclosporine so as to function in a manner
substantially similar to or substantially identical to the cyclosporine, for example,
cyclosporine A, in the present methods. Included, without limitation, within the useful
cyclosporine A derivatives are those selected from ((R)-methylthio-Sar)*-(4'-hydroxy-

25  MeLeu) cyclosporine A, ((R)-(Cyclo)alkylthio-Sar)*-(4'-hydroxy-MeLeu) -cyclosporine

A, and ((R)-(Cyclo)alkylthio-Sar)*-cyclosporine A derivatives described below.
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i mmunosuppressant activity. Cyclosporine A along wth several other m nor
netabolites, as well as cyclosporine B, C, D, E, F, G H I, J, K L, M N
O P, Q Wo2810/08p918, V,W X, Y and Z, have been i denti f ipea/USkoromesdé i on,
derivatives, salts and the |ike of such cycl osporines and a nunber of

synt hetic anal ogs have been prepared and may be useful in _the present
i nvention. The EQ@S%PY‘&WPB%é?lilY?élV@%a@nf&P@?@t%bbFh%@”ﬁwél& genstal eunylas
treat opht h een the subject of various patents, for
exanpl e D%hm(fllgﬁﬂ%tlg)g%g?gﬁt%g 474,979; Garst U.S. Patent Nos. 6, 254, 860;
6, 350, 442, and 7,368, 436; the dlsclosure of each of which is incorporated
inits entirely herein by reference. I%,qelﬁral comercially avail abl e
cycl osporines nay contain a m xture of —severs Idi vi dual cycl ospori nes
whi ch akl share a cyclic peptide structure conS|st|ng of eleven am no acid
residues with a total nolecul ar weight of about 1,200, but with different
substituents or configurations of sone of the am no acids. Thus the present
i nvention contenplates m xtures of different types of cycl osporines or
cycl osporine conmponents. The term "cyclosporine conponent” as used herein
is intended to include any individual nenber of the cycl 8porine group,
salts thereof, derivatives thereof, anal o¥é\thereof and ni xtures thereof,
as wel | as nixtures of two or nore individudl cycl ospori nes salts thereof,
deri vatjgves thereof, anal ogs theMeof and m res thereoﬁ Particularly
preferred cycl osporine conponents include, w houtMllnlh@tlon cycl ospori ne
A, derivatives of cycl ospori neM, h?s @@\A and the |ike and
us

~¢:

m xtures thereof. Cyclosporin RA s danfespedi al up’ cycl ospori ne
conmponent. The chemical struct® represented by
Formula 1: Fornula | As used sei o t he O adem derlvatlv " of a

cycl osporine refer to conpqynds V|ng structureg suffi hently simlar to
the cycl osporine so as to fungtiop nannqr S b§tan 1 ally sinmilar to or
substantially identical to the )‘FT , cycl osporine A
in the present methods. Includéd, Mwmt Qut Im matl n,ow\t hin the usefu
cycl osporine A derivatives are those sel eg f r¥¥m }ﬂ"( @ nmet hyl t hi o- Sar)
3-(4' - hydroxy- OH Me

20



MeLeu) cyclosporine A, ((R-(Cyclo)al kylthio-Sar) 3-(4'-hydroxy-MLeu)
4-cycl osporine A, and ((R)-(Cyclo)al kylthio-Sar) 3-cycl osporine A

deri vati wee 2dmasniiBed bel ow. These cycl osporine deri vati Pe3/use@one@resent ed
by the follow ng general formulas (11), (I1l1), and (1V) respectively:
Formula | IFormula I'll (P Formula IV 20 (l)wherein Me is methyl; Ak is
2-6C al kyl ene or 3-6C cycl oal kyl ene; R is OH COOH, al koxycarbonyl, -NR R2
or N(R3)- (CH2)- NRI R 2; wherein R Bydma1d mKyl, 3-6C cycl oal kyl, phenyl
(optionally substituted by hal o, al my—al‘k'cxycar bonyl , am no, al kyl am no
or dial kyl am no), benzyl or saturated or unsaturated het erocyclyl having 5
or 6 menbers and 1-3 heteroatons; or NRRR 2 is a 5 or 6 nenbered

het erocycl e which may contain a further N, O or S heteroatom and may be

al kylated; Ris Hor alkyl and n is 2-4; and the al kyl noieties contain
1-4C. The present conpositions and nethods nmay be practiced ﬁrrpl oyi ng any
sui tabl e conpositions or conbinati ons of conpositions incl u@

t herapeutically effective amobunts of cycl os i ne component useful for
application to the nails including the tip or lend of the nails, cuticles
and nail matrix. The cycl ospori neMconponent isNpresent in am anount
effective to provide the desired herapeutl c effect v;ﬁben t e
cycl ospori ne-cont ai ni ng conpos Ml i n or animal in

accordgpgce with the present invent]on. ' xt ur ds o”? c cI olsp rine conponents
are contenplated. In one embodfPT nnverft 1 cycl ospori ne
conponent advantageously is pr nt ®n the Mnpdsiti on@ in unts rangi ng

from about 0.01%to about OM % fiverei ght or 15% or about N or nore by

wei ght of the conposition. F Eer errboggrrent cd jospori ne
conponent is present in an armu oyt A)?[ % or about 10%
or about 15% by wei ght of the c8rrp\5‘s|t|°0h‘° tQatl ons of the
cycl ospori ne conponent contenpl ated are
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0.1 to 20 %wv, 0.1 - 10 %wv, 0.1 - 5%wv, 0.1 - 1.0%wv, 0.09%- 0.1%
wv, 0.08%- 0.1%wv, 0.07%- 0.1%wyv, 0.06%- 0.1%wyv, 0.05%- 0.1%
w v, 0.0490-200/080919/ v, 0.03% - 0.1% w v, 0.02% - 0. 1% wPCT/U3200520637€. 1%
wv, 0.01 - 0.09% 0.01 - 0.08%0.01 - 0.07% w v, 001- 0.06 %w v, 0.01 -
0.05%w v, 0.01 - 0.04%w v, 0.01 - 0.03%w v, 0.0l - 0. 02%w v, 0.0l -
0. 0125% w Wheein fdstis preshdi A8k ys 8-451 alkylaneosod-6F aycloebyigng: Roisdals&QA0N,

00/0 afv% g/ggugg Wéav{%aé\@{ . Qr%M, %W?(\RSH gowka - Qfe %(ankYRz Ois Of %cmym - ¢ 08

1% Wi rine A and its dérivati
i nt ended, hyveuky], phaty! t(optichubliyc sulstitigedodryt ihalol, aalk@twuaikomcaﬂypnylosmmone
conponent | 0 be i.n ac rda ce with factors wel |l kno
rodl oi el ATBUE AT SRR Tsn- et e bt BT 9T of
the humgn GhedRiri@hd 407 hERRatRE RMNR FEViET § ¥r @ mbMBeed ']ﬁl{etrd)d%/@let @hil%ﬁ may
treated. Useful compositions for practicing the invention nma | i qui

suspensi onston‘@mﬁll irthas N, Peardy batcronohsimshmay he elkplataduRsisodor a hanctm ks Zié

sol uti ons, ons, ..ca els, lotions, creans, pastes, polishes
and the i I?g %l%h%g\él ﬁl?s‘% %Hlf &gart of pharmaceutical fornulation are
able to formul atﬁe%ie@bb&nﬁml dridomsthb i hd¢libRgs N &l 08 R&pldiEnE AP QMEdIS | N
a suitable form_ such as those forns noted herein, for exanple, including

one or nor €opRAPRiHaRBe (orIinafions eEpATERASE I (RGhidEng Sierapgutically offseiéve amounts
Conventl'()onaolf c CIH %gml @o&bgﬁén@hse%&%f) %ﬁlfcgtn toqle ﬁﬁwlﬁﬁ}l%ﬁ%ﬂfehtﬂ{]ﬁﬂéén% ol%?he

taken to use osition conp are co

cycl ospori nﬁﬂ@ommmerﬁndbﬂmhglm;ed Hﬁdcwrnsphnﬁl@ camporwmdu;h yraentsingan fanwant | y
interfere with the admnis erlng %tep in which the conmposition is bejng
used or wi thCFE HUAVIEF GRi dRaITCHEPTAPINiEatibe! W P CF CatReringsartgining

formul ati Or&oﬁfpoklhgnpi e&ﬁﬂhs’te@ cg% | Ohuhfin a8 aftthal! AN aGQMLS | Wigh Qh@%r&é’e}’i’( v
cyclosporine, "1.0%w'v polysorbate 80, 2.2%w v glycerine, 1.25%wYv castor

oil, O. 05%1miant1pe mM1|xtu;resmfrqytioepbnmtOempandltaarea:optdnqﬂaté’d 4n oo embrdimeinepf
cyclos rln one ts can be conbi ned m%th carriers whi ch form enul.si ons

upon m i nd ?Nf”tVﬁ OHRL FRTBHL LY AESE e tt, PTPSPT B QfrysoBPOgIHgns

wi thout |1 tagoh R 1raﬂ§n§ﬁﬁﬁﬂ%up() 91%PRtabolie.04:3RBwSRKs ot 18, Gk 866 RADANEoOf
whi ch i s hereby

more by weight of the composition. In another embodiment, the cyclosporine component
is present in an amount of about 0.01% to about 5% or about 10% or about 15% by weight
of the composition. Other concentrations of the cyclosporine component contemplated are
20 0.1 to 20 % w/v, 0.1 — 10 % w/v, 0.1 — 5% w/v, 0.1 — 1.0% w/v, 0.09% - 0.1% w/v,
0.08% - 0.1% w/v, 0.07% - 0.1% w/v, 0.06% - 0.1% w/v, 0.05% - 0.1% w/v, 0.04% -
0.1% w/v, 0.03% - 0.1% w/v, 0.02% - 0.1% w/v, 0.01% - 0.1% w/v, 0.01 — 0.09%, 0.01 —
0.08% 0.01 —0.07% w/v, 0.01 - 0.06 % w/v, 0.01 — 0.05% w/v, 0.01 — 0.04% w/v, 0.01 —
0.03% w/v, 0.01 - 0.02% w/v, 0.01 — 0.0125% w/v and most preferably 0.01 to 0.05% or
25  0.01% w/v, 0.0125% w/v, 0.02 % w/v, 0.03% w/v, 0.04 % w/v, 0.05% w/v, 0.06 % w/v,
0.07 % w/v, 0.08 % w/v, 0.09 % w/v or 0.1% w/v of cyclosporine A and its derivatives. It
is intended, however, that the choice of a particular amount of cyclosporine component is
to be made in accordance with factors well known in the medicinal arts, including mode of
administration, the size and condition of the human or animal and the type and severity of

30  the condition to be treated.
Useful compositions for practicing the invention may be liquids, suspensions,
emulsions, reverse emulsions, micro-emulsions, semi-solids, solutions, dispersions,
capsules, gels, lotions, creams, pastes, polishes and the like. Those skilled in the art of

pharmaceutical formulation are able to formulate suitable compositions including
10



incorporated inits entirety herein by reference. Carriers, for exanple,
and without limtation, glyceride carriers, may assist in alleviating
probl emrs WO 2ptysal i nstability such as precipitation @CTiUseo10%ed366pori ne
conponent from solution, and may al so enabl e hi gher bl ood pl asna
concentrations, if desired. In a useful enbodi nent, the presently useful
conposi ti orf¥ClomRAriiecHyRRISpoll @ aiBisnErms Sughyass (hopa HpEnt paicd phsing for
conmponent engl LNt p i i dvant. o] Y.

cycl ospori %X%l %i)onencﬁﬂg gmgo ru@?ﬁei geg I %euglﬁﬁwh%%ggﬁgbg}%q&%%gﬁ%oﬁghﬁs tfhﬁgeone
enbodi ment ,cohhentioyaliyo pbmbinc sioohap aoerpbsinays. b fc omssal easd slasild baprkesi g use

di sconti nuous phase in the presently usef. cycl ospori ne . .
component o GATEPRIRG CORPBSIN PR SreaiomasRiRl Gk i CFHORSE OMROBFHREnEe
hydr ophgbi g,scPRRENENEL BB RINBLESENSighificARlye ih@fdré VA tAIRUMminfsRring XREPLE,
in an anount of up to about 1.0% by wei ght "or about 1.5% by wei ght or nore

of the conpusth itlencoPpesitermalsl Yging ect pdmafihtisi lumsampoaeimal demgr ireated. ddee or
nore oily materials. anpl es of. useful oil terials include, .wWthout,

" tat | on PRUBE BTSRRI R e Griten A ERArT of) oG5 ERGe B tRY oo
the |ike angvndystogp&snct hevead/v dollysarbadds ¥0,us ediily/ epheeiingnt25% hevhmstopphiobi c
conponent co%l ses one or higher fatty acid glycerides. Excellent results

are obt ai ndd03hanv perauky pusirébiater eadponeidof ¢dnpri ses castor oil. O her
el I . ¢ il PT1S¢€ o
userul 1pyc OSporFo?%xgr?ﬂlBg&gczéns]pgﬁﬂér gdrﬁk.')c{?%n&%%%%'ctolhﬁgfegé%ﬂ%érﬁgrso\{?ﬁgh form y

cycl ospori ne conponen an emul's anoun

aci d gl ycerdntgsiossuaporasigiagt with ovdteranSuthenuldens anvddacisbud! doit axdmplsuaid as

pol ysorbate 80. Such conpgsitions are described in Di,n? et (%I U S. Patent
QUi

5,474, 979, VHOUHEEREUrE GipRar VshErebiP- PrdoPRdr tedlpc wiHeh isghgreby
herein by riﬁéo@%(grg&ﬁ- inAlts Qniifty @?éi\@rbyure?%reg?e[. NarfleR? ??{Oéian@{l& KapWaholt g

Patent 5,41 1 the di scl osure of “eac \ﬁlm ch i's hereby I'ncorporate

in its entilimeitafioneglgcaridoycarredre merycssist in almaatnppabiventof phjrecab iressbilitl guch

G O M ETA T S
blood plasma concentrations, if desired.

In a useful embodiment, the presently useful compositions include hydrophobic
components. Any suitable hydrophobic component may be employed in the present
invention. Advantageously, the cyclosporine component is solubilized in the hydrophobic

20  component. In one embodiment, the hydrophobic component may be considered as
comprising a discontinuous phase in the presently useful cyclosporine component-
containing compositions, for example, oil-in-water emulsions.

The hydrophobic component may be present in an effective amount, for example,
in an amount of up to about 1.0% by weight or about 1.5% by weight or more of the

25  composition.

Preferably, the hydrophobic component comprises one or more oily materials.
Examples of useful oil materials include, without limitation, vegetable oils, animal oils,
mineral oils, synthetic oils and the like and mixtures thereof. In a very useful embodiment,
the hydrophobic component comprises one or higher fatty acid glycerides. Excellent

30  results are obtained when the hydrophobic component comprises castor oil.

Other useful cyclosporine component-containing compositions comprise the
cyclosporine component in admixture with an emulsifying amount of a fatty acid
glyceride, such as castor oil and the like, and a surfactant, such as polysorbate 80. Such

compositions are described in Ding et al U.S. Patent 5,474,979, the disclosure which is
11



agitation. The property of self-enulsification permts such fornulations to
be adm nistered in concentrated form as for exanple in a soft gelatin or
Vi scous paiet2e10/08adBt i onal |y, enul sions nmay be prepared pgTaS2d10/020396 a

sel f-enul sifying pre-concentrate with an aqueous nedi um

Previ ousl y-di scl osed sel f-enul si e%; ng systens include those in whic
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pol ysorbate 80 qr PEG ce tri Iea In certain s |Slf
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phase, (I1) a lipophilic phase, and (Il1l) a surfactant, as well as optional
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are dlsclos d.i.n t 534 sure i
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sui t abl e cotRRGédallONEMMBMNS il bd §rEYMEddasPEITBIRInG ANRE@MLISi filifly fRAGINOBS
with a hydrophilic solvent phase and one or nore surfactants, but not

cont ai ni ng Witlpepduepes medivent s. Such cycl ospori ne conmponent - cont ai ni ng

for mul a}b' ons m)ﬁrgﬁoéﬁfg sgloséégggils-graﬁ]%ff Elg B%t%rHs ?f[lﬂl(ﬁq}{&sgqg%lch a cyclﬂ]ﬁorm

phar macoki netic properties erns i nar

"bi nary conpagpohérony @nmlﬂdau withymsyateof af) exdiup-enis tngigmides Tahd)&ﬁ)nlonlc
cycl osporine corrpone t-co a| for | ati ons and conpositjons which
cont ai n, ﬁu%faﬁ?@tﬁo@i eest ﬂ% %%B@rﬂ phelyesiisenwag as aob’éﬁ}ﬁi)]h@fil gyeesideypr

| east one W&{l&ﬁ@hhfncmg‘r@ %ﬁ@ﬁlgﬁ’%ﬂﬁés loﬁgﬁﬁ v&IGb IIS%H%%BIOH%I‘%% shafk a

| i pophilic solvent. Such conpositions e supplenented wth additi onal
adj uvant s angobtsotbhtet$® ardi- aégbmdefybtrméwyé' so long as they do not include

a 1poplil o solyent, phase.  IaPLERAL RS, RIALTRESHI SR SOMRITA L 2 2
cyclosporine component is formed by combining the cyclosporine component with (I) a
hydrophilic phase, (II) a lipophilic phase, and (III) a surfactant, as well as optional
thickeners, antioxidants or other excipients. Examples of such compositions are disclosed
in Hauer et al U.S. Patent 5,342,625, the disclosure which is hereby incorporated in its

20  entirety herein by reference.

In addition, suitable compositions may include cyclosporine components in
combination with a hydrophilic solvent phase and one or more surfactants, but not
containing lipophilic solvents. Such cyclosporine component-containing formulations may
be stable, simple to prepare, and have good pharmacokinetic properties.

25 As used herein, the terms "binary system", "binary composition” and "binary
system of excipients" denote those cyclosporine component-containing formulations and
compositions which contain, in addition to the cyclosporine component, a combination of
at least one hydrophilic solvent and at least one surfactant, but which lack a lipophilic
solvent. Such compositions may be supplemented with additional adjuvants and still be

30  considered "binary", so long as they do not include a lipophilic solvent phase.

To prepare such pharmaceutical compositions, a binary system is combined with a
cyclosporine component. The hydrophilic phase may comprise one or more of the known
pharmaceutically acceptable hydrophilic solvents or excipients that are capable of

solubilizing the cyclosporine component. Suitable classes of hydrophilic compounds
12



cycl ospori ne conponent. The hydrophilic phase may conprise one or nore of

t he known pharnaceutically acceptabl e hydrophilic solvents or excipients

t hat are wepatmsoad sol ubilizing the cycl ospori ne conpoRr€muS28uio2Esné e

cl asses of hydrophilic conpoundsinclude, for exanple and w thout
limtation, pharmaceutically acceptabl e al cohols including the polygégilene

gl ycol s. Bdafipiesiasr cxapaplepind i withmhsbmitatinge nbrr@aciBedlly jascemieblor dedhivly y
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a nol ecul ar wei dianplesupf t loydayghitic 1pASO, coghpononts dsefdt liy | the s presariviyd esefnl
the like and m xt.ures thereof. The hydrophilic phase, .conprising one or

mor e hydr ogRMPPRHSE THIG: Oty precit Yt e G 1596 o cai0u: ooHk
wei ght af t&ﬁco&“ﬁ%”&%%éhla@%&eigﬁ%g@tﬁﬂ&{& oI} B8ls Ma b SEnRIRURE Wisad o dd tvary
dependi ng on” the nature of the hydrophilic”conpound or conpounds used, the
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conbi nat i og)z}@t her eof . niqni c surfactants are prgfag{&ed, and especially
Fabhe abquy
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may be utilized; prefera such m xed surfactants are used 1 n ratio such
t hat the agwtegandcsoclfidatiarthe MrBulatioent Weclihtednatoor diong0 580 for aypot 10%ns

s e L B T oL o S B S I e
hydr ogenat ed veggiyabkah®idndwalpkhrAScQAsAIRS aBddptabROY@ANAENYhLNES QlsBd,t Y
mixtures of surfactants may be used, including nonionic, anionic, cationic, and
combinations thereof. Nonionic surfactants are preferred, and especially those surfactants
having a hydrophile/lipophile balance (HLB) of 10 or more. Alternatively, certain
20  combinations of high- and low-HLB surfactants may be utilized; preferably, such mixed
surfactants are used in ratio such that the aggregate surfactant HLB (when weighted

according to proportions used) remains in excess of 10.
Examples of suitable surfactants include, but are not limited to, polyoxyethylene
derivatives of natural or hydrogenated vegetable oils such as castor oil; polyoxyethylene-
25  sorbitan fatty acid esters, such as mono-, di- and tri-lauryl, palmityl, stearyl and oleyl
esters; alkyl/dialykyl sulfate, sulfonate or sulfosuccinate salts such as sodium lauryl sulfate
and dioctyl sodium sulfosuccinate; polyoxyethylene fatty acid esters; phospholipids such
as lecithins; transesterification products of natural vegetable oil triglycerides and
polyalkylene polyols; sorbitan fatty acid esters; pentaerythritol fatty acid esters;
30  polyoxyethylene glycol alkyl ethers and esters; and the like. The surfactants may be used

alone or in combination.

Other examples of surfactants which may be used include, without limitation,
polyoxyethylene castor oil derivatives, such as polyoxyethylene glycerol triricinoleate

polyoxyl 35 castor oil (CREMOPHOR® EL, available from BASF Corporation), and
13



fatty acid esters, such as nono-, di- and tri-lauryl, palmtyl, stearyl and
ol eyl esters; alkyl/dialykyl sulfate, sulfonate or sulfosuccinate salts
such as swoi2arvdseasyl sul fate and di octyl sodi um sul f osBCTIUS2410/020376

pol yoxyet hyl ene fatty acid esters; phospholipids such as |ecithins;
transesterificatjon ﬁr oducts of natural vegetable oil tri glﬁceri des and
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andpol ygxyl4p4QinlydrResnatBa: £S5 5ebhitdl moh GRENMRRHOREENGRMQall &VRiabRE S, fEPm

BASF Corporation); ‘nono-tatty acid esters of pol oxyethylene (20) sorbitan,
such as polSpofegantsy MVeheingRo) Deb:bpalgexyethybk egdye! (CPOBEN(oscagdy (MYRI® 52,

(20} sor bi LA ihinEpim SRR SO ael e Ry G 10 81
sorbi t an mpaeltaisihes IMBENCH) ndfb- 4 dioRy@idhakhelifs: ana Mituy tfeasdfant s,
W I m ngton, Del.); polyoxyethylene glycol 200 nonostearate (MYR] 52,

: NRI(T) .
avai | abl e from dalsgesdnstaoss €&l whensthgigorpogitiony 9rem§mﬂg¢<§/@9emn-89§é®r§ Dt h a
HLB of ;40 ar [ ecabl rvi .0 . i ke;
ona iy d S aRkELus 68 AT AeGRAUMEEINIOWAER FRdcEhOER iR bifiol
prepared asfsignabose highshLBisurfaetyntb &xathypanof et B audibay atrfh@ast whivd may
addi ti onal | ow HLB surgact ant al og(g W t ?newgr nore of the above hi gh-HLB
fQ, iPRIY2 sl

sur f act ant .beWQWC@%_ ug Bon LMy tentlguciyms A RRY Lie! (et
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1040); lecithins; yceryl nonool eate or nonol i nol eate m xtures (such as
MYVEROL(r) 1889299 poopyl8&re92lycolplapattened gloylwtin blateat eich amd ssbithi tramool@at es

such a555o080LA0, TRLOSheat SR L R0, Serbtkan Lrtobeate bRAN) 3P)
W I m ngt on,avBRdvld froh €CPYLFRGLRAT Miﬁﬁﬁgmfﬁamepp Ml §RFRAANbhd@%bP cSRYRiIRY
wei ght of the conposition. Preferably the surfactant conprises
about 10% to 90% by weight of the composition. Preferably the surfactant comprises
about 20% to about 70% of the composition, and more preferably about 40% to about
60%, by weight.

20 If desired, the presently useful compositions may additionally comprise other
pharmaceutically acceptable excipients, such as tonicity components, buffer components,
polyelectrolyte components, thickeners, fillers, diluents, flavoring agents, coloring agents,
antioxidants, preservatives, such as antibacterial or antifungal agents, acids and/or basis to
adjust pH, and the like and mixtures thereof. Such additives, if present, may typically

25  comprise about 0.01% to about 10% by weight of the composition. Such additives include
those additives which are conventional and/or well known for use in similar
pharmaceutical compositions. For example, suitable thickening agents include any of
those known in the art, as for example pharmaceutically acceptable polymers and/or
inorganic thickeners. Such agents include, but are not limited to, polyacrylate homo- and

30  co- polymers; celluloses and cellulose derivatives; polyvinyl pyrrolidones; polyvinyl
resins; silicates; and the like and mixtures thereof.

When desired, the cyclosporine-containing compositions may be prepared as semi-
solid rather than liquid formulations by addition a greater proportion of appropriate

thickening or solidifying agents. As noted above, such preparations may be particularly
14



about 20% to about 70% of the conposition, and nore preferably about 40%to
about 60% by weight. If desired, the presently useful conpositions nmay
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such as PEG 1450 and P{@G 33538% stearyl al cohol; and colloidal silicon
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10% and about 15% or about” 25% by wei ght solidifying agent. The act ual
amount of sohipdsifigh.ngopgeht adneedéadtion | ihclddge mantorntshedrppy ssaations, lacquers
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conposi ti ongnAiSnAHAHISS @ 8ft18spBtE@ chbipoiitevEith MiNde IRHERt@Ed using an
applicator system which are well known in the art. Topical formulations, intended for
topical administration to the affected tissue area or areas, may be prepared directly, or by
combining a cyclosporine component-containing concentrate with a diluent, for example,

20  an aqueous diluent. Such topical formulations may include additional excipients as
necessary, for example, to modify consistency of the rate of absorption of the cyclosporine
component.

In preparing the presently useful compositions, the components may be combined
in any order with mixing or light agitation to ensure complete blending.

25 The cyclosporine component may be administered in a sufficient amount, and for a
sufficient time, as required to provide the desired therapeutic effect. The specific
therapeutically effective dosage level may be dependent on a number of factors including
the specific condition to be treated, the severity of the condition, the activity of the
particular cyclosporine component being employed, the specific cyclosporine component-

30  containing composition employed, the time and method of administration, the duration of
treatment, and other factors which are well known in the medical arts.

The following non-limiting examples illustrate certain aspects of the present

invention.
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adm ni stration are possible such as system c adm nistration, for exanple,
oral adm nistration of a capsule or suspension, intranuscul ar,

i ntraper iwonew/oso=abcut aneous and intraarticul ar inject ipom/useoionkeszé on of a
cycl ospori ne conponent-contai ni ng conposition. Topical admnistration

i ncl udes ointnments, drops, solutions, |acquers (pignented nail polish or

| acquer conprising a separate anti - f@ﬁéﬁﬂﬂﬁéent), suspensi ons or enul sions

i ncluding a cycl LNe: N : ol Ster: i
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necessary, for exanplé, to nodify consistency of the raté of absorption of
t he cycl ospobicotés fugauambsntill dxpennep acdotayated grqyrt vathouy the pe¢sghcaafpoigprtebns,
t he conponents may be conbined in any order with mxing or light agitation
to ensure d6%ftete bl ending. The cycl osporine component nay be admi ni stered
in a sufficient anount, and for a sufficient tine, as required to provide
the desired therapeutic effect. The s%ah{ﬂl@zt herapeutically effective
dosage | evel may be dependent on a nunber of factors including the specific
condi tion to be A Mg Beficntfge Ay aittht Yngsmailp expaisaring orticeheplHeng oid pitHIS t he

articyhar ] ospar.i : fic i ne
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known, 10,15, TRLERL 31 5 The. TeLLEMt 00, Rl AL 9, Segloe 41 giiace
51, with fimgernal! §ilM EtpcRERROUREAENAM IZQDIhAlanll FE8Sased edknbisNGBHNRd S
("Beau's Lines") and poor nail growth, topically applies four tines a day
wi t h an applisapptasancoraf phts ahthemeirtsoroof e noil @&y iny cipppbfromehd cpaiydhundard t he
tr adena}ge lunula area of the finger without the presence of pits.
Example 3
A female patient, age 45, with brittle (onycohrrhexis) and thinning nails with poor
growth, topically applies twelve times a day with a squeezable applicator, an aqueous
solution of 0.01 % cyclosporine A. After ten days of application, the subject’s fingernails
20 will experience significant accelerated growth with thicker and less brittle nails emerging
from the nail matrix.
Example 4
A female patient, age 55, with fingernails with pronounced horizontal ridges
(“Beau’s Lines”) and pits on her fingernails with poor nail growth, topically applies to her
25  nails and cuticles twice a day with an applicator brush an emulsion of 0.05% cyclosporine
A sold under the tradename RESTASIS® by Allergan, Inc. of Irvine, California. The
0.05% cyclosporine A emulsion is compounded in a lacquer for application to the nails and
cuticles. After 7 days of application, the subject’s fingernails will experience accelerated
growth without the presence of horizontal ridges.
30 Example 5
A male patient, age 55, with brittle fingernails suffering from onycohrrhexis with
and poor nail growth, topically applies to his nails and cuticles twelve times a day with an

applicator brush an emulsion of 0.05% cyclosporine A sold under the tradename
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RESTASI S(r) by Allergan, Inc. of Irvine, California. After 7 days of
application, the subject's fingernails will experience accel erated growh
wi t hout twe 2pregsende of horizontal ridges. Exanple 2 A maraspaviozosre age
44, with fingernails experi encing vertical splitting and pitting possi bI y
due to vitamn or nineral def|C|enc3i topically fﬁ)ﬁlles ten t| mes

r

with an ap&E%Ta%%lrS%hyefh«u?rgﬁlbnln@f of) Tydig, 1l @ A dagp of méﬁattowe e
tradenane RESTAS ﬁmﬁﬂ&g&%e 9&-1er9tfedf§ HeAGyifHoRL e Grlofiec detohdr

days of appli catlon e subject’s |nger na experience accel erated
growt h and rldgeseased t hi ckness and the di sappearance of pits at the portion
of the nail growi ng upward fromthe eponyc i(l,)Jm and lunula area of the
finger wi thout the presence of pits. %%ﬁ-é&lil—%—?) A femal e patient, age 45,
with bristtle (OW%TEME%M e @Quff&hﬂg‘frﬁﬂ daﬁ'p|s§r1é&’ist RpRAAY afpIRWtH hist opi cal |y
applies twelve tinmes a day wth a squeezabl e appl |cator an aqueous

sol ution ofﬁ@eﬁmll%tcmllasvpbclpmendobetwmteﬂlemelrhb@lrhgnsd ﬁlﬁgealmmllsmnéme@mls thee

subj ect sfln erna eri accel era W|th
Chitker andTESGT B FRue 1. S ESLIET oS TR CRB AR P B,

femal e pat |agattoenag§b§g5mtnmﬂlﬂgﬁﬁmg@megﬂlmwh pronounced horizontal ri dges
("Beau's Lines") and pits on her fingernails with poor nail growh,
topically applies to her nails and cuticles twice a day with an applicator
brush an” enul si on of 0.05% cycl ospori E3ampdeYd under the tradenane
RESTASIS( " )o. 834 AL £ daBorihdEmuffonk WY 1 ificl R4 ). 05% cycl ospori ne
A emul s he nails and
cuticl es Af ter Tmectmylsosefofalpiplstudyt\i/acsrtp dshess shebjabey ‘asd tifivgey nfil squisbbrine

experi ence accel erated growt h ut. the presence of. hori zont al i dges.
Exgrrpl e 5 cmulsion versus g ulsion a one cEoth for tl? treatment of brittle nalf ({ 19 the

enhancement of normal nail growth and texture.

This was a single center, investigator-blinded (investigator-masked), head-to-head
15  comparison of 0.05% cyclosporine emulsion Restasis® and its vehicle, Refresh® Dry Eye
Therapy (which contains no cyclosporine) in 24 patients for the treatment of brittle nails
and for the enhancement of normal nail growth and texture.
Three target fingernails were identified in each subject. Two of the target nails
were the two nails that have the most severe signs of brittle nail syndrome. The third target
20  nail was a normal nail or, in the absence of a normal nail, the patient’s second-healthiest-
appearing nail. The patient’s most normal-appearing nail was untreated so that growth in
the treated nails can be compared to growth in an untreated normal nail, this was the fourth
target nail. Study medication was applied to target nails (the subject may also apply to all
nails if they wishes, except one nail which was untreated in order to determine the
25  subject’s baseline rate of fingernail growth) for 24 weeks. The target nails were assessed at
cach visit. Patients were assessed at office visits every four weeks. There was a 12-week
follow-up period after cessation of treatment.
The hypothesis is that daily application of Restasis® and or emulsion alone to nails
and nail beds in patients with brittle nails will improve nail texture and enhance nail
30  growth in both affected and unaffected nails. This 36-week study was conducted at one
center. Adult male and female patients meeting the inclusion and exclusion criteria were
screened for eligibility. The principal investigator or his/her designee obtained informed

consent from all patients before any protocol-specific procedures were performed.
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A mal e patient, age 55, with brittle fingernails suffering from
onycohrrhexis with and poor nail growh, topically applies to his nails and
cuticl es woebwastiiaes a day with an applicator brush anpremaisgéion2asic 0. 05%
cycl osporine A sold under the tradenameRESTASI S(r) by Allergan, Inc. of
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Therapy (which contains no cyclosporine) in 24 patients for the treatnent
of brittl e ngdigrewdirmditertuictod teaeast sorsi neil wiad eomparadiq onprwiitchted mail pasthar e.
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syndrone. Tneht kinighdnalragelic tagict novasal aaihemdrahs thaifburdr tardceindihe absence of a

normal nail, the patient's second-healthiestappearing nail. The patient's
nost nor mal - appeRcoitirn didcoM@s indNided dtnpebvethehNal qaliWoh lifdad ARadur&Bbethe
nails can be conpared to growh in an untreated normal nail, this was the

fourth targeticnaiafisfagiondguaestennagic ifairnse apppicedf grewtnpgéhe agat gropmplenail
subj ect ”a%oﬁlpif’eda%)' the ¢ SOrﬁlai P! haﬁ,hﬁ%{d ¥hE NBRysi SACEPEILBAE HkdveHRhED
was untreated'in order to determne the

15  Assessment (PGIA) of the four target nails, which reflects the comparison of photographs

taken at baseline to those taken during the study.

An analysis of the data as of December 22, 2009 by Allergan showed the following
results. Nail growth in the cyclosporine group was 7.2 mm compared with 6.6 mm in the
untreated nail for a 0.64 mm increase. Nail growth in the emulsion group was 5.8 mm

20  compared to 5.7 mm in the untreated nail for a 0.17 mm increase. Cyclosporine increased
nail growth 0.5 mm more than emulsion. All other measures improved nails from baseline

in both the cyclosporine and emulsion groups.

For nail breakage in the primary target nail on a four point scale of 0= none, 1=

mild, 2= moderate, and 3= severe. Nail breakage in the cyclosporine group was 1.55 at

25  baseline compared with 0.91 at follow-up for a 0.64 improvement. Nail breakage in the
emulsion group was 1.08 at baseline compared to 0.67 at follow-up in the emulsion nail for

a 0.42 improvement. Cyclosporine improved nail breakage 0.22 points more than

emulsion.

For physician global assessment of improvement for the normal nail based on
30  texture, luster, general appearance change from baseline on a five point scale of 1= Much
Better, 2= Slightly Better, 3= No Change, 4= Slightly Worse, and 5= Much Worse.

Physician global improvement assessment in the cyclosporine group was 2.36 and in the
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subject's baseline rate of fingernail growth) for 24 weeks. The target
nails were assessed at each visit. Patients were assessed at office visits
every fouwowesks091There was a 12-week foll ow up period atCrars2cessaré on of
treatment. The hypothesis is that daily application of Restasis(r) and or
emul sion alone to nails and nail beds in patients with brittle nails wll

i nprove naidMulEn graPatRs e hahlonann - drisiashoiine BerRved puEtab faikn@ S points
unaf f ect ed paklusan HliSios6- Wweek study was conducted at one center. Adult
mal e and fenmal e patients neeting the inclusion and exclusion criteria were
screened for eligibility. The principal investigator or his/her designee
obt ai ned i nforned consent fromall patients before any protocol -specific
procedures were perforned. The primary endpoint was the proportion of
patients achieving an inprovenent in the Physician's d obal Assessnent
(P&, which is a neasure of the severity of brittle nail signs and
synptons in two target nails. The target nails were selected as the two
fingernails that have the nost severe trachyonychia (roughness), |anellar
onychoschi zia (peeling), or longitudinal cracking/splitting (raggedness).
In addition, one normal nail was chosen as the third target nail to

eval uate the effect of treatnent on normal nail growh and texture. |If the
patient did not have a normal nail, the third target nail was the patient's
second- heal t hi est -appearing nail. Since nail growth varies considerably
anong individuals, nail growth and texture of the target normal nail was
conpared to one untreated nail on the sanme hand as the target normal nail.
The untreated nail was the nost normal appearing nail on the sane hand as
the target normal nail and was the fourth target nail. Secondary outcones
i ncluded inprovenent in quality of life as neasured by the patient

sati sfaction questionnaire, difference in rate of growh of the target
normal nail conpared to the nornmal untreated nail, and the Physician's

G obal | nprovenent Assessnent (PA A) of the four target nails, which
reflects the conparison of photographs taken at baseline to those taken
during the study. An analysis of the data as of Decenber 22, 2009 by

Al'l ergan showed the following results. Nail growmh in the cycl osporine
group was 7.2 nmconpared with 6.6 mMmin the
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untreated nail for a 0.64 mmincrease. Nail growth in the emul sion group
was 5.8 mmconpared to 5.7 nmin the untreated nail for a 0.17 nmi ncrease.
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measures inproved nails frombaseline in both the cycl osporine and enul si on
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of 0= none)Y£E¥5ﬂ§£¥£§@&EEH§£ate, and 3= severe. Nail breakage in the
cycl osporine group was 1.55 at baseline conpared with 0.91 at follow up for
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Slightly and 5= Mich Worse. Physician global inprovenment assessment
in the cyclosporine group was 2.36 and in theemnul sion group was 2.92 at
fol l owup . Cyclloshsriprisulaig ehdeimmbrvharcimiér cxclosrsing i relospeiine Ahan

enul sion. WHAT | S CLAIMED | St 1. A conposition for use in accelerating nai

growth, treating bEyd &6 MalohSoARMiM! [ %%QE%Q *)ochﬂen f?hWﬂ%ne A

animal, the conposition conprising: a conp03|t|o ecte e group

consi sti ng defivativeeamskgnen, sol ution, gel, paste, dlsperS|on or suspensi on

conpri sing cyclosporine 2. The fornulation of claim1l wherein the

cycl osporine is LY or| forpmul ation.of. claim1 wherein the

cycl osporine is '@V’cflg Q‘?Ihé%alﬂb‘;rrwgﬁ e, ¢ GPmpRY ks anfmul’iﬂ%nfor mul ati on
of claim2 wherein the conp05|t|on is an enmul sion. 5. The formnul ation of

claim 2 wherei n 3 hghe€ ¥rhRgRionioreldisk E%bMMel diRlofp@it ik TyBloSsRit A Andik
enmul sion in the anount of 0.05% w' v. . The fornulatlon o? claim5 wherein

t he emul si g¥csghkia a@@mlléilmmgthg/é@pum,of@dlcﬁt/w/v
6. The formulation of claim 5 wherein the emulsion also contains glycerin, castor

oil, polysorbate 80 and carbomer 1342.

7. The formulation of claim 2 where in the cyclosporine is cyclosporine A and is

present in a solution in the amount 0.01 — 0.0125 % w/v.

8. The formulation of claim 1 wherein the cyclosporine is present in the amount of

0.001 — 50% w/v of the composition.

9. A method of accelerating nail growth, treating brittle nails or strengthening nail
growth in a human or animal, the method comprising;:

applying a composition selected from the group consisting of an emulsion,
solution, gel, paste, dispersion or suspension comprising cyclosporine,

wherein the emulsion, solution, gel, paste, dispersion or suspension comprising
cyclosporine is applied topically to the nails, cuticles or nail matrix of the human or animal

at least once a day.
10. The method of claim 9 wherein the cyclosporine is cyclosporine A.

11. The method of claim 9 wherein the cyclosporine is a cyclosporine A derivative

or segment.
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oil, polysorbate 80 and carboner 1342. 7. The formul ation of claim2 where
in the cyclosporine is cyclosporine A and is present in a solution in the
anount 0.W0 20100080125 % w/ v. 8. The fornul ati on of cl ai mpETMisesIei0Z03THE
cyclosporine is present in the anount of 0.001 - 50% w v of the
conposition. 9. A method of accelerating nail growh, treating brittle

nai |'s or strengtiRerlihsdngthed ofgglaipn H wheraintheraempesitios ivan coukéorret hod
conprising: applying a conposition selected fromthe group consisting of an
emul si on, sol uti@n, rReletRASs etk IPENRIAR tRE C§Hﬁ%ﬁﬁb Q8 cLQHRotiRé M and is
cycl osporine, wherein the enulsion, solution, gel, paste,” dispersion or
suspensi on poesept insinrgudsied osthormoenticd 0)93b ved topically to the nails,
cuticles or nail matrix of the human or aninmal at |east once a day. 10. The
met hod of claim erei,n the cycl,ospor.ine is cyclosparine A 11. The .
Tethod of <l ai m'd- SREPEIRa G pSTREHAE: 1 TuHEBRESRLIR ox s bBeive
or segnentf%%moﬁﬁﬁgmp&ﬂpgﬂgmugnghm110 wherein the conposition is an

enul sion. 13." The nmethod of claim 12 wherein the cyclosporine is
cyclosporine A and is present in an enulsion in the ampunt of 0.05% w v.

14. The nethod df- dhaimsthad aheleann 2 where | tBe srclasnosing dhexslpogng depidh is
cast or Oil’rgghy'QﬁBﬂhﬁnqgﬂ%QQuﬁ@féngﬂ)éﬁ%%%vﬁé' The nethod of claim 12
where in tHe cyclosporine i s cyclosporine and is present in a solution in

the anmpunt 0.01 - 0.0125 %9 wv. 16. The nethod of claim9 wherein the
cycl osporine is Ipr 8hemoethod dhelammSuwherein e @FtlospBlbisipreseofit nhibe amount of

CompOST 10Ty 461 — 50% wiv of the composition.
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