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COVPCSI TI ONS AND METHODS FOR | NDUCI NG MELANOGENESI S | N
A SUBJECT BACKGROUND The nel anocortins include a
Wo 2096037188 pepti de hornones that induce pi gmenPEr/AUZ00BYO1552

interaction with nmelanocortin-1 receptors (MOR) in

the epiderms. 1 The primary pignmentary hornone that

is released fromthe pars idtermedia of the pituitary

gl and in sonme non-human ani nals, and from UV exposed

keratinocytes in human skin, is alpha nmel anocyte

sti mul at COMROSITIONSANDEMEIFIODSTOR INDECING aci d

pepti de bi nds a\a l\/g R.to _ induce cyclic AMP-nedi ated

signal transdu EL N%WSI@J%A@BJ%C?ym hesi s of

mel ani n polynmers from DOPA precursors. 1 Two types of

mel ani ns can be expressed in hunmans. The
BACKGBSHIND- bl ack pi gment eunel anin is believed to convey

protection from sun danage, whereas the reddi sh,

sThd melanocdrinninetpdpiaghaeily, oﬂ:ﬂb@ﬂd@ hamhclmes itlsat Qlfldtﬁe tplgmen‘ta‘uon by
. ressed. in |j.ght-skinn opul ations tha
m“era‘i?’gﬁﬂ %?61&889041% Aesfiptors M&H@ ip @%{)mqiqrgw ‘n'f herpigary pigmentary
hormoB®@idt ¥s +ASRILA ﬁvon?fih%'ﬂa)/s i’vgrﬂl'eaﬂ dTapd! gﬂﬁﬁﬁ?;leﬁfdt 1?1'1'101116- non-human

ossess defects in the gene and are

anlma]ghamigfromtIéVtmcpamdd{ega‘tmbﬁes in bkmaf sldnvmlad]ﬂlarlgelbﬂxidyte stlmulatlng

ol GRSTSAEL TS 08 BAATGRAS i 2R it o

AMP-gediateat dipeal @fansdduetien, Maidch Yelqanetas sf'rwhé‘s‘fs br R{é?%nr? bBl%hers from

MSH, al SQ referred to herein as " anot an- 1"
DOPA"IN’FFWWOTS .cahwe finge ef mhmnsgan e lsupagssed ah bnmers. sThe browmsh black

pamelELNILAR EADNERES, R ST, DRSHE| HoPLEE bR v

sulfur—nxattammgh pigmes, aphdonttleming ipi efie@nt Siprddbed nln light-skinned human
g mental systens such as the frog skipn bi oassay or
Poplﬂaitlﬂ h‘tu FERPTH @n@ﬁolk dRINRG, JesRoBse o ﬁurﬂlghhns Thase apesirhntanning,
- B [
65t A58y RATBL MR TRLS 5, it B by v
to be atre Erater risk Df]éemhxpmg:ilmln nmdmt)nia&mddlohﬁneiﬁﬁc&md skin cancers.*®

It has previously been disclosed that a super-potent derivative of alpha-MSH,
Melanotan (Nle4-D-Phe7-a1pha MSH, also referred to herein as “Melanotan-1” or “MT1”), can
induce tanning in human volunteers.® Melanotan contains two amino acid substitutions and is
approximately 100 to 1,000-fold more potent than the native hormone at inducing
pigmentation in experimental systems such as the frog skin bioassay or in cultured human
keratinocytes.” In humans, Melanotan primarily induces eumelanin synthesis in the skin in
concert with its tanning effect.® Although melanotropins have been postulated to affect

immunologic changes, %!

all of the prior trials reported only minimal side effects such as
facial flushing and transient GI upset, unless doses greater than those needed for tanning were

administered.'?

There is compelling evidence that melanotropic peptides may provide a potential for
increasing melanin pigmentation of human skin. Synthetic MSH may be used to enhance skin
pigmentation of normal or light-skinned individuals to protect them from the hazards of solar

radiation. Several studies have suggested that individuals whose skin tends to burn easily on
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I mmunol ogi ¢ changes, 9>10>11 all of the prior trials
reported only mninmal side effects such as faci al
w0 bawshdTigs and transient G upset, unl ess dosesPOr/aER®5/001552
than those needed for tanning were adm ni stered. 12
There is conpelling evidence that nel anotropic
peptides may provide a potential for increasing
nmel ani n pi gnentation of human skin. Synthetic MSH may
be used to enhance skin pignentation of normnal OL
i ski i ndi vi dual s t th romthe
expost IR ST REE A0t o ety ol riher i s P pometanoma skin
tumorsatgigeuesesahelansthy MHUH| STHAROB/IMSKbIEULENERdLRe k%h‘a[’crUV radiation
easj |y. onexposure to the sun and does not tan read
is reSPQPl%blﬁthhﬁlﬁﬁ EANGer éx humansot I the feasl efnorigassdli detariomsion csfrthe ozone

e g G1888HS FRUBETE ey TOG B SAPIRLIHRP o it

the skmﬁmocmm I‘iprdtectives metliranidne” focangibgi may e}ﬁ’é@d extremely important as
|ora%|on of the ozone |ayer and the increasing
phOtOHrﬂtE‘FtH’é’r?Eré €&Y- and nortality from ski n cancer, the
ability to stinulate the skin's own protectlve
nbeaREHnglyy  describethi hegeimayerer ompesitionsneand i mpibpdsanfor agnducing

melant%%ﬁ&s‘?? frpta%ltrﬁaYlesu%ﬁerc?tbﬁg%glcgl%{@ rg&«L.%%g gﬁ)%é—&\'é?ﬁ ganalogues to the

ereln are conpositio
subJectrMhmiDglﬁ'pﬁslnglyl h:a& lwﬁm‘re&kﬂ&bj B€lhniRyddrey davdly in the subject. By
sterl g - MBH, anal pgues to the subject which
m"feasé%%laF ag}nnlﬁﬁj Ffé% J% i W&Oé%lblgdo AR O PERIARY the opaiprenee of UV

radiatibfliddQ€e Bk 8Ghage Ei}it]h«ﬂ ej%%?' ng nelanin levels in a

subject, It Is OSSI to reduce or prevent the
occurrence of UV radi ation-induced skin damage in the
subj ect. SUMVARY Descri bed herein are conpositions and
SUMI\E%k'?{OdS for inducing nel anogenesis in a subject. The
vant ages of the invention will be set forth in part

i DestibedlBein Rfd 0OmpbeiGhs’ Md evsthodnfbri MdBAd Iﬂ\éléﬂoggﬁesm in a
obyvj ous fromthe description, or may be | earned

subjectyy Ehe AOEITEECE 196 Do eretiontBOL bp ettt ypart e the desbription which
follow%%%ig%g%‘?gv)lﬂ B8 SbiBaIABE tﬂgvdg\gclnlptlgg, Jr%‘el}) Al by practice of the

aspects described below. The advantages described below will be realized and attained by
means of the elements and combinations particularly pointed out in the appended claims. It is
to be understood that both the foregoing general description and the following detailed

description are exemplary and explanatory only and are not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several aspects described below. Like numbers or letters represent the

same elements throughout the figures.

Figure 1 shows Melanotan concentrations in plasma of guinea pigs following topical
administration of Melanotan/TDS (MT) formulations A, B, C and E.

Figure 2 shows dose-corrected Melanotan concentrations in plasma of guinea pigs

following topical administration of MT formulations A, B, C and E.



10

15

20

25

means of the elenents and conbinations particularly
pointed out in the appended claims. It is to be
wanenstigod t hat both the foregoi ng general deBCT/ApPRG06M001552

and the follow ng detailed description are exenplary

and expl anatory only and are not restrictive. BRI EF

DESCRI PTI ON OF THE DRAW NGS3The acconpanyi ng draw ngs,

whi ch are incorporated in and constitute a part of

this specification, illustrate se?/eral aspects Cn

scrl d bel ow. Like nbers or letter resen e

R LR PIgR MAlana sosGhigionk e Vd forsklssiens A, B, C
andE,I\/EI anot an concentrations in plasma of guinea pigs

foll owi ng topical adm nistration of Ml anotan/ TDS (M)

f Ol ALHOMSmédn cﬁrse goﬁ@&ecg-glagling lf\ﬁa?.@oteﬁp Q(Yiﬁentlratlons for, MT

dose-corrected Mel anot an ncentrations of
formulgtipnsed, Bi Gend Bl | owi ng topi cal administration of M
formulations A, B, C and E. Figure 3 shows nean pl asma

Mel anot an concentrati ons for MI fornulations A, B, C
and E. Figure 4 shows nean dose-corrected plasna

DETAVEERDESCRIPTEOMN rati ons for MI fornulations A, B, C
and E. DETAI LED DESCRI PTI ON Before the present

WUWPI&&W%}B(B&G§ c@rﬁﬂés‘i’ﬁoﬁmaﬁﬁgﬁ ﬁéﬁoﬁé SEd Of ?osed and

and described, it is be under st oo hat the aspec
describeds itris fie e matlersoad dhat dhe b$pects elseribed febow jace n«itrﬂnnuewlm specific

comps§ SROSTSAARER, P08 A SHET, Flousl Vot o o

understdﬁ)ddhé(t&h@teﬁnin‘é)lcfg@rusé@ BerRl# i 96€the pufRSE bi @és@ﬂbmg particular aspects
articular aspects only and is not ‘i ntended to be

only alﬂ 1§ipt mgendedyto by 1§n§1|@€<:| fication and in the cI a| ns t hat
e 3B U A P R e
of terms that shall be defined to have the followmg meanings:

Throughout this specification and in the claims, unless the context requires otherwise,
the word “comprise,” or variations such as “comprises” or “comprising,” will be understood to
imply the inclusion of a stated integer or step or group of integers or steps but not the
exclusion of any other integer or step or group of integers or steps.

It must be noted that, as used in the specification and the appended claims, the singular
forms “a,” “an” and “the” include plural referents unless the context clearly dictates otherwise.
Thus, for example, reference to “a pharmaceutical carrier” includes mixtures of two or more
such carriers, and the like.

“Optional” or “optionally” means that the subsequently described event or
circumstance can or cannot occur, and that the description includes instances where the event
or circumstance occurs and instances where it does not.

Ranges may be expressed herein as from “about” one particular value, and/or to
“about” another particular value. When such a range is expressed, another aspect includes
from the one particular value and/or to the other particular value. Similarly, when values are
expressed as approximations, by use of the antecedent “about,” it will be understood that the

particular value forms another aspect. It will be further understood that the endpoints of each



10

15

20

25

Thr oughout this specification and in the clains,
unl ess the context requires otherw se, the word
WO capsii8e, " or variations such as "conpri ses"POI/AU2005/001552
“conprising,” will be understood to inply the
inclusion of a stated integer or step or group of
integers or steps but not the exclusion of any other
i nteger or step or group of integers or steps. It rnust
be noted that, as used in the specification and the

o e RSP IFE BRI b PRI el O i, S ibndenty of e

other etlipsint.y di ctates otherw se. Thus, for exanple,
reference to "a pharmaceutical carrier” includes _
nRsfeienees igf the epedificationeanduistithe alaiing rtg, pasis byt Weight, lof.a particular

" ' " " lepal | y" .means 1 hat the, subsequent |
clemery b AR . OFp AR R e s P ERGET behcn e
elemerdiod compbndrit@nd esy oihpt élomehts oF YekaBondhtd IANBE SoMP&ittort Hearticle for

.. event_or circunstance occurs and instances where it .
which gqagt by peight it eerrassd. bd hes R @seospovad gontaiting Rawrts by weight of

" " i " ! . .
compaBAOX oS! LBl YOSCURT ' B A0 weit ro o
2:5, andraps presend in suvhirhtdo regspidest of whetheeadditicmn theparats are contained in

articular value and/or to the other particul ar val ue.

the co ?Hnldarly, when val ues are expressed as

AR et FBick AT . dYpdRcnt AlntRRpaRHEAS AR (ARO Yontrard, bis based
W | eﬁﬁltr?der staood p{éhat t he pgrt ilcu{?’%?avaf ue For}r%% 15 hasec on
the total ryestightiof sapfermulation oi ¢dmpmsitfonrin évichuthe eompomaht isHatluddée

LNt s, of . eachof .t he r es_art ignificant .both in_,
SBAREU, B R e P Ao Bh AL LSRR B o
a systetohat ri3k ifex areidiesitatle cdr@ftRine MIRTohditibA 8ars PRAIIE laCBdeh & bor 2
and. in the clains to parts by weight, of a particular

predisposiionrie adiscasmicensation parrapghfion a teduetion inithd severity of the
conditigg %{}E%oh@%tg\%&@&n&ﬁh@% asl p between the el enent or

onent “and an er “el'emrents or components in the
Bynfedeictivommountand tiele® nfeans stiegdpeati ambuﬂmanw@in&hieeg@d to
. _expressed. Thus, in a conmpound containing 2 parts by
achlev%ﬁ%éﬁglr%f reg! hrbtbrﬁgms, %EaHyusing él?qlgnofgyn% 191t Sugl?ﬁbo nent
By An@i RS RHE M deSikePre¥fiirlbr fedhik haPlvas not present prior to

the induction step. The term “induce” also includes the term “potentiate.”

—t

The term “potentiate” means sustaining a desired response at the same level prior to

the potentiating step or increasing the desired response over a period of time.

The term “melanogenesis™ as referred to herein is defined as the ability of a subject to

produce melanins by melanin-producing cells, or melanocytes.

The term “homologous desensitization” as referred to herein is defined as the

inhibition of a cellular response upon continuous exposure to an agonist.

The term "epidermal tissue" as referred to herein includes in particular the skin of a

subject.
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2:5, and are present in such ratio regardl ess of

whet her additional conponents are contained in the
w@ovposmes A wei ght percent of a conponent, unP@FaU2005/001552

specifically stated to the contrary, is based on the

total weight of the formulation or conposition in

whi ch the conponent is inclyded. By "prevent" or

"preventing"” means the adm nistration of a conposition

to a subject or a systemat risk for an undesirable

nditiqn. The condition can include_.a di sease, or a

et ARl Ayt B b e T 1 i ringeo thhom
compo@ndLHeCdd iatd the skifer ?@Yﬁbhﬁﬂtlﬁfskfﬂt@;irﬁggﬂ&%hhlaﬁ&é Qich BE but not
. .. conplete ablation of the condition. By "effective
limitedsfipptppicahfoamilagiens, bueqsb patchdseskip patches, anisansterarad patches.

needed to achieve the desired result or results, e.g.,

i Feueinm Gtopish B ras geerkblsirsinienca@mpashgseciminiBiratiomisjuglyingans

initli at i a de[si red.response or result that S .not
convertional fRpieqlthrehargiions ok 45 IR, FPTaYse freameEa s O POl TR ar
localizéd pércitafiddud @slivdrP ah@brby RMUEIH forkRtemitRBd/op [d¥alized delivery to

"potentiate” means sustaining a desired response at

epiderppldissugrel theg@lieqsri or to the potentiating step or
i ncreasi ng the desired response over a period of tine.
Thhe tewm faubjest"sas oeferred icshiereis indadasie gattioulaea @iamma, most
. defined as the ability of a subject to produce
pamcu?%{yaﬁ%a%y mel ani n- produci ng cells, or nel anocytes.
e term "honol ogous desensitization" as referred to
ﬁg‘ﬁ%le‘?di aL° BURPHEHS £LMPRE PR iaaé ePRRoRststhateqan he ased for, can be

used inf @BARRASH WRANCHYALIsBY %e@?@%‘foﬁ %tregﬂﬁﬂg&g bfthe dﬁ&g)sed

term"epidermal tissue"™ a rre erern I nc es
methodsrand somipositiens. tFhess kidothér matstitls art didé¢losed Hesein, @ndit is

nders SB35 R e SRERATES G5 o s
disclosed a0 while ope@itid leerédde b e8dNerions MdiAlhARAd SHE S cofibihations
and perrr]r?utltation of these compounds may not be explicitly disclosed, each is specifically
contemplated and described herein. For example, if a number of different alpha-MSH
analogues and transdermal delivery systems are disclosed and discussed, each and every
combination and permutation of the alpha-MSH analogue and transdermal delivery system are
specifically contemplated unless specifically indicated to the contrary. This concept applies to
all aspects of this disclosure including, but not limited to, steps in methods of making and
using the disclosed compositions. Thus, if there are a variety of additional steps that can be
performed it is understood that each of these additional steps can be performed with any
specific embodiment or combination of embodiments of the disclosed methods, and that each

such combination is specifically contemplated and should be considered disclosed.

Described herein are compositions and methods for inducing melanogenesis in a
human subject. The compositions and methods herein increase melanin production without
inducing homologous desensitization of the melanocortin-1-receptors of the subject. This is
accomplished by administering alpha-MSH analogues to the subject so that low concentrations

of the alpha-MSH analogue are present in the plasma of the subject. In general, higher doses
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limted to, topical fornulations, buccal patches, skin
pat ches, or transdermal patches. The term "topical" as
W@ e®d/0smEsei N enconpasses admi ni stration by appP@i/Ayg2005/001552
conventional topical preparations such as |otions,
sprays, creans, gels, or solutions for |ocalized
per cut aneous delivery and/ Qi _by solution for systemc
and/or localized delivery to epidermal ti'ssue of the
subject. The term "subject” as referred to herein
' ' icul ar .a mammal., .nost rticul ar
of alpHfAStP I BRI iR tRR et st inct St Bowever,
undesieabipsite effscts bat oanwhen bighdoéedlof aHﬂﬁ-MSH%@l@gﬁé‘are administered.
. con{uncthn W th, can be used in preparation for, or
By inczgag nﬁr%ﬂ%?@“&#uc’flmlfbﬁ Ybjesb diiis pessille o pigyent the occurrence of UV
. OB L ' I.sclose
radiat R O e AR oo PR S B B B A3 T
damagsubsets, interactions, groups, etc. of these materials
are disclosed that while specific reference of each
Viardnespdchathy pdiiait iriaeti o ipk @6 dds\ee tiiiRitidatiboRBicAN liministration
. . per m.llt ation of these conpounds may not be explicitly
to induge gpqlanoggnesisip subjegtpariornrevant |/ Veisdiasioptiadusad slid damage in a
subjecg?v?df}(fﬂ QfhilgE.ei n. For exanple, if a nunmber of

erent. al pha- MSH anal ogues and transdernmal delivery

syste I sclesed and di Issed, each and every
conbi E%Er%ﬁe%%%ﬁﬁeﬁwgﬁ%ﬁ%%tﬂ@ al pha- MBH anal ogue

nd transder delivery systemare specifically
2@& e aig%adwﬁ%%aéo%‘ﬁeci fically indicated to the
(c)lllqlnt r@’% Thi aj concept applies to all aspects of this

NEEPESLA LT inEIeRlFSRY, ImpeRtionslsonreTidesn msthod fapaducing

melandBRh&QEH LEubiRKIR %ﬁﬂgveﬂﬁh% oV PRRitoRGh AR ? skin damage in a subject

co T f there y of ?

npositions. Thus, | are a varie
which getdptises teticallysquiministeting énthe subjectfaovomesbsitionivehich comprises:
understood that each of these additional steps can be
[@r f oraeghsdertiin] deljvespesidn (TREHadidment or comnbi nati on
of enbodi ments of the disclosed nethods, and that each

giizh (mrdblbhaaMS@Daﬂaisodg@e,eci fically contenpl ated and
shoul d be consi dered di scl osed.

Preferably, the composition is administered to provide the alpha-MSH analogue in an
effective amount and time to induce melanogenesis by the melanocytes in epidermal tissue of
the subject without inducing homologous desensitization of the melanocortin-1 receptor of the

subject.

Preferably also, the composition is administered to provide an effective amount of said
alpha-MSH analogue to induce melanogenesis by the melanocytes in epidermal tissue of the
subject, wherein the alpha-MSH analogue is administered at a level not exceeding 10 pg/ml in

the plasma of the subject for a period of at least 4 hours.

In yet another aspect, the present invention extends to the use of a composition which

comprises:
@A) a transdermal delivery system (TDS); and

(i)  analpha-MSH analogue.
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Descri bed herein are conpositions and nethods for
i nduci ng nel anogenesis in a human subject. The
W@ vpo3ilss ons and net hods herein increase nel antTIAU2005/001552
producti on without inducing honol ogous desensitization
of the melanocortin-1 -receptors of the subject. This
i's acconplished by adm ni stering al pha- MSH anal ogues
to the subject so that | ow concentrations of the
al pha- MSH anal ogue are present in the plasma of the

subj ect . eneral. higher.dosesaf .al pha- MSH apal ogue,

O et Rl i or 2o Tt eepeos I a Subject,or
for preveitirRATV riiNeMEIndutditRSi a@mﬁ% ifhdgbjeéd ects can occur

when hi gh doses of al pha- MSH anal ogue are

aelatenibiy, ARESlbjBY id SGREASIBRCIE! anin production in a

subject’, it iS5 possible to prevent the occurrence of

L Ao i . . at .
SRS CRB TROR SR s of o
MSH wkipk exhibithagonist aetivtityi fnx/’&ﬁttﬁleiﬁnqabgiﬂ-ﬁmeiptoﬁ @VIRQRI),tth@feceptor to
Lo i.cal . adm.nistration to i.nduce nel anogenesis in
which affoﬁa%?@% indg o nitigje é‘%ﬁéﬂ?gwwgé StAgh Wit cglagegyie. Such
d . . of . O . . .
AT RSP IR S5 i logs v et o
the natiepitphaNdSHamaleogle @t thieN-temmied endy siveCiterntingl epdesebith; and/or (ii)

i nvention also. provigdes a neth r jnducin
one or e RIveld SR Ciulip e Map sk faplegilkiare plaged by another
naturalf 6k-B4tu of HFHIERE aBlihd adld GG RIe! And/oP ({m?] & IntraW¥l & lar interaction
conprises topically admnistering to the subject a
forms gsohpyshiF dedYetivei ch conprises: (i) a transder mal
delivery system (TDS); and (ii) an al pha- MSH anal ogue.
Prhsfuse abany, alphe Mdirpuadoguean corgerapliatediis tler npositione undimethods
.1 al - MBH .anal ogue. i effective _anou and tjne
deserit e AP B 2B R Bl Bt v arout AT L) TErcy
analog &y dél%rf&kl ih USSpiRer?d NbbeL S99 caCH 4%,b§?’,% 8661@5‘8? ﬁ,@? 8,055,

honol ogous desensiti zation’of the nmel’adocdrt
5,049,54dc 867839 and £,#14,576 and Australian Patents Nos. 597630 and 618733, which

are herein incorporated by reference for their teachings with respect to alpha-MSH analogues

and the synthesis thereof, can be used in the compositions and methods described herein.

In one aspect, the alpha-MSH analogue may be a compound as disclosed in Australian
Patent No. 597630, selected from:
(a) compounds of the formula:
Ac-Ser-Tyr-Ser-M-GlIn-His-D-Phe-Arg-Trp-Gly-Lys-Pro-Val-NH,
wherein M is Met, Nle or Lys; and
(b) compounds of the formula:
R-W-X-Y-Z-R,
wherein
R is Ac-Gly-, Ac-Met-Glu, Ac-Nle-Glu-~, or Ac-Tyr-Glu-;
W is —His- or —D-His-;
X is —Phe-, -D-Phe-, -Tyr-, -D-Tyr-, or -(pNO,)D-Phe’-;
Y is —Arg- or -D-Arg-;
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subject. Preferably also, the conposition is

adm ni stered to provide an effective anount of said
w@bpha3BH anal ogue to i nduce nel anogenesi s byPCTIaU2005/001552

nmel anocytes in epidermal tissue of the subject,

wherei n the al pha- MSH anal ogue is adm nistered at a

| evel not exceeding 10 ng/nk in the plasm of the

subject for a period of at [east 4 hours. In yet

anot her aspect, the present invention extends to the

e ac sitign which conprises: (i) a
:?%‘:%@P%%':Hﬁléﬁy sylst em (%S) ; and((i) i) an
akpiRaNYBH -amaheguer Lo1y-Ngs-fapuf acture of a topical

preparation Tor induci'ng” nel anogenesis in a subject,
or for preventing WV radiation-induced skin damage in

subj.ect . ef er ahl e subject i.s a,h subj ect .
o R o B SRR ol 18 A ST RS antogues
which defdisideked $n Austedlian PateieNof 6 B788 avheMin ihthmB1RWAE Bitdriction (such

,al%%Hi st activity for the nmelanocortin-1 receptor a
as a digfipdexpr othee cowkenh bepd) existh (DrbesivesmathaBring aeid residue at position 4

i . o . R . . '
and ol i 368 S BRUPECBSIROM, BF LA o BALMh B oo i resicue
positiontdi apld the ymoreacat residueatgrositiondict 1nesi dues are del et ed

fromthe native al pha- MSH nol ecul e at the N-term nal
end, the Cternminal end, or both; and/or (ii) one or

m{eealﬁﬁa-ﬂxfs}@%hglo?ges hyes: Qfli&%:?ﬁkﬁ&%déeaﬁahi@é@é US Patent No.

nol ecul e are replaced by anot atura non-nat ura
5,674,839, sgleatérbfrpm thergroup aongdstimesifdue; and/or (iii) an

RSO ol SRS AT L S2op Sl

P BenTYas @dNleDA i sCO TR SA ol DRSL ROG Bl tessNAgscr i bed

herei n__Several derivatives of a-MSH have been

sy nt fAedYlo€yu-Hig DrRke-Argap-issGydrodiaddNHescri bed i n

05 AL L Pt el hrB 15 B3V a 46 038,
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Gly-NH,
Ac-Nle-Glu-His-D-Phe-Arg-Trp-Lys-NH,
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Lys-NH,
Ac-Nle-Glu-His-D-Phe-Arg-Trp-Orm-NH,
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Orn-NH,
Ac-Nle-Glu-His-D-Phe-Arg-Trp-Dab-NH,
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Dab-NH,
Ac-Nle-Glu-His-D-Phe-Arg-Trp-Dpr-NH,
Ac-Nle-Glu-His-Phe-Arg-Trp-Lys-NH,
Ac-Nle-Asp-His-Phe-Arg-Trp-Lys-NH;

The alpha-MSH analogue may also be a cyclic analogue as disclosed in US Patent No.
5,674,839, selected from the group consisting of:



5,049,547, 5,674,839 and 5, 714,576 and Australian
Patents Nos. 597630 and 618733, which are herein

w0 pwenpusat ed by reference for their teachi ngsP@I/AL2005/001552
respect to al pha- MSH anal ogues and t he synthesis
thereof, can be used in the conpositions and net hods
descri bed herein. In one aspect, the al pha-MsH
anal ogue may be a conmpound as disclosed in Australian
Patent No. 597630, selected from (a) conpounds of the
for mul a:
Ac- Ser - Tyr - Ser - Tr p- Gly Lys- Pro-

Val - NH2 wR e LYS, onpounds

of the for numé %lglfdfv\sl\ﬁ([]]??3 g ﬁmé’%(e lﬁ%nﬁ? V(ai -G y-,

Ac-Met-du, Ac-Nle-Qu-, or Ac-Tyr-Auf; Wis -His- or

-D-His-; XlsAcENEGlu' N r-, or

- (pNCR2) D-Phe7-: Y is _I@fsqﬂ_b-?’(})lre A SLYSQ@% Ti p-

or-D-Trp-; and R2 is [NH 2; -Gy-NH2; for -G y-LyS NH2.

| n anot her asyA&dﬂLe-AmHaLlDfPa:el\zﬁig ’ﬁipa]LyisgNHeray be

sel ected fromcyclic WWre di scl osed in

Australian Patent No.! 6 18733 where anl i ntranol ecul ar

interaction (AudtleadspaigiiddheiArg-Tup-@uoRH, coval ent
bond) exists (1) be;reen_Lhe_anLno_aﬁld resi due at
position 4 an C resi due jat_ position 10 or

10 11, and/or (2?\ ’g\ﬂtev%g@ﬁ%tsﬁ%f) #iAe-TapilRpr ¥k due at
position 5 and the a at position 10

or 11. The al RQ%\B@Q'?Q% Ig%gle_Ar;%yng%prl_ILanear anal ogue

as disclosed 1'n

Ac-Ser-Tyr-Ser—Nle-Asp-His-D-Phe-Arg-Trp-Lyls-Gly-Pro-Val-NHz

15
Ac-Ser-Try-Ser—Nle-Alsp-His-D-Phe-Arg-Trp-Llls-NHZ
Ac-Tyr-Ser—Nle-Alxsp-His-D-Phe-Arg-Trp-Il,ys-NHz
20 Ac-Ser-Nle-Asp-His-D-Phe-Arg-Trp-Lys-NH,
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Lys-NH,
Ac-Nle-Alsp-His-D-Phe-Arg-Trp-Llys-Gly-NHz
25 | |
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Lys-Gly-Pro-NH,
Ac-Nle-Alsp-His-D-Phe-Arg-Trp-LIys-Gly-Pro-Val-NHg
30 Ac-Ser-Nle-1|{sp-His-D-Phe-Arg-Trp—ll,ys-Gly-Pro-Val-NHz

Where referred to herein, Ala = alanine, Arg = arginine, Dab = 2,4-diaminobutyric
acid, Dpr = 2,3-diaminopropionic acid, Glu = glutamic acid, Gly = glycine, His = histidine,

35  Lys = lysine, Met = methionine, Nle = norleucine, Orn = ornithine, Phe = phenylalanine,
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5,674,839, selected fromthe group consisting of:

Ac- Ser-Tyr-Ser-N e-d u-H s-D Phe-Arg-Trp-Lys-d y-Pro-V
W@bkeoblieoB7A88 PCT/AU2005/001552

Ac- Ser - Tyr-Ser - N e- Asp- Hi s- D- Phe- Arg- Tr p- Lys-d y- Pro-V

al-NH 2 Ac-N e-d u-Hi s-D Phe-Arg-Trp-Lys-Qd y-Pro-

Val - NH2 -10 -

Ac- NI e- Asp- Hi s- D- Phe- Ar g- Trp Lys-d y-Pro-Val -NH 2

Ac- NIe Asp-Hi s-D- Phe-Arg-Trp-G@ y-NH 2

(pNOzﬁch gar%ﬁoﬂmesnyglgﬂgé 2{1% ;TTRﬁ%- L%@c%g gro = proline, Ser = serine, Trp =

tryptopmn,Nl,rq:ka u=~1kﬂl Sobh fah) PyiC: yfdking, Val = valine. All peptid
Ac- Nl e- Asp-Hi s- Dgﬁgyp%g Tr WO(;%M PepHEes are

wrlttem@uth“ tée @py}-tp{rglngj_ gpdea'go}hg_lepﬁ pdbe mmio terminal end to the right; the

prefix ﬁg R%fgfééﬁpaxﬂhé ag:dr_gﬁ?lgﬁétgs %&e“&éﬁgmaﬁon and unless specifically

designd#ted Mthervdsel-aHi sniRb aeids gre'liﬁ tlte L—yﬁmerZonﬁguratlon
Ac- Nl e- Asp- Hi s- Phe- Arg-Tr r-Lys-NH2 The al pha- MSH
anal ogue nay also be a cyclic anal ogue as disclosed in

US Pat ent 5,674,839, selected fromthe group
dB98F S8Rk the alpha-MSH analogue can be

of : Ac-Nl e- @ u- Hi s- D- Phe- Arg- Trp- Lys- A y- Pro- Val - NH 2
AB-Rbel]-aiphaNSHD- Phe- Ar g- Tr p- Lys- NH 2
Ac- Nl e- Asr- Hi s- D- Phe- Arg- Trp-Lys-NH 2
ADSY B-Risp}-#lpka-DiSHhe- Ar g- Tr p- O n- NH 2
Ac- Nl e- Asp- Hi s- D- Phe- Ar g- Tr p- Dab- NH 2
AD-Sbr&-TAPhe Hiadpa-MBEE, Ar g- Tr p- Dpr - NH 2

[D-Tyr?, D-Phe’]-alpha-MSH,

[D-Ser’, D-Phe’]-alpha-MSH,

[D-Met*, D-Phe’]-alpha-MSH,

[D-Glu®, D-Phe’]-alpha-MSH,

[D-His®, D-Phe’]-alpha-MSH,

[D-Phe’, D-Arg®]-alpha-MSH,

[D-Phe’, D-Trp®]-alpha-MSH,

[D-Phe’, D-Lys'']-alpha-MSH,

[D-Phe-7, D-Pro'?]-alpha-MSH,

[D-Phe’, D-Val'*]-alpha-MSH,

[D-Ser!, Nle*, D-Phe’]-alpha-MSH,

[D-Tyr?, Nle*, D-Phe’]-alpha-MSH,

[D-Ser’, Nle*, D-Phe’]-alpha-MSH,

[Nle*, D-Glu®,D-Phe’]-alpha-MSH,

[Nle*, D-His®, D-Phe’]-alpha-MSH,
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Ac- Ser-Tyr-Ser-N e-As
r-H s-D Phe-Arg-Trp-Lys-@ y-Pro-Val -NH 2

WQO00H087188 y- Ser - Nl e- Asr - Hi s- D- Phe- Ar g- Tr p- Ly s- MET/2U02005/001552

Ac- Tyr-Ser-N e- Asp- Hi s- D- Phe- Arg- Tr p- Lys-NH 2
Ac- Ser - Nl e- Asp- Hi s- D- Phe- Arg- Tr p- Lys-NH 2
Ac- Nl e- Asr-Hi s-D-Phe-Arg-Trprlys-NH2 | |
Ac- Nl e- Asp- Hi s- D Phe-Arg-Trp-Lys-Ay-NH 2 | |
Ac- Nl e- Asp- Hi s-D- Phe-Arg-Trr-Lys-dy-Pro-NH2 | |
7- h Trr-Lys-Ay-Pro-Val-NH 2 | |
A@\ug,é?) ﬁﬁé iﬁrﬁg %%{’Ar g-Trp-Lys-@ y-Pro-Val -NH 2
re er Ala = alanine, Arg =
V&EF IELEI‘ D@eﬂ? ]2ala snobut yric acid, Dpr =
op| aci d, Gu:glutamc acid, Ay
@EI’ l{])’ﬁl?h@rmg »Lys = lysine, Met =
met hj oni ng NIe = norleucine, On = ornithine, Phe =
pNﬁypaP%llﬂé’rQ }@29431\@& par ani t rophenyl al ani ne, Plg
henyl gl yC| ne,. Pro = proline, Ser = serine, Trp =
tlﬂ‘ﬁpt&aﬂhﬁ] DTV@Edn-ralphaMSHrnyl -tryptophan, Tyr =
tyr05| ne, Val = valine. Al peptides are witten with
e acyl -term naI end at the left and the am no
t[e]ysﬁ Iy %parbhtdiSHe right; the prefix "D' before an
esignates the D-isoner configuration, and

ani-re—ae-d—d
L{r(glyg‘s@ PRECCHCR Jﬂkﬂ .-Nggi gnat ed ot herwi se, all am no
are in"the L-1somer configuration. In one

%thlﬁﬁlgﬁmﬁ;@%@ N o4, °%‘Eh§?? : erhﬁ-- VH, [ D-Ser1,
D-Tyr2, D Phe7]- - VBH,
%g;ge?%{ DR pra e,

[Cys®, Cys1 N-alpha-MSH

[Cmyslo]-alpha—MSH4-13
[C;?Cysw]-alpha-MSHz;.lz
[Nle*, D-Phe’]-alpha-MSH,.1o,
[Nle*, D-Phe’]-alpha-MSHy 1,
[D-Phe’]-alpha-MSHs. 1,

[Nle4, D-Tyr7]-a1pha-MSH4-1 1
[(PNO2)D-Phe"]-alpha-MSHy. 1,
[Tyr*, D-Phe’]-alpha-MSH, o,
[Tyr*, D-Phe’]-alpha-MSHy.1,
[Nle*]-alpha-MSH,.

[Nle*, (pNO,)D-Phe’]-alpha-MSH.11,
[Nle*, D-His®]-alpha-MSH,.11,

[Nle*, D-His®, D-Phe’]-alpha-MSHy.11,
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[D-Met 4, D Phe7]-al pha-MsH, [D G u5,
D- Phe7] - al pha- MSH, [D-Hi s6, D-Phe7]-al pha- MSH,
wQ Dvpka7igs D- Ar g8] - al pha- MSH, [ D- Phe7, PCT/AU2005/001552
D- Tr p9] - al pha- MSH, [ D-Phe7, D-Lysl1”-al pha- MSH,
[ D-Phe-7, D-Pro 12]-al pha- MsH, [ D- Phe7,
D- Val 13] - al pha- MSH, [ D- Serl;y Nl e4, D-Phe7]-al pha- MSH,
[D-Tyr2, N ed4, D Phe7]-al pha-MsH, [D Ser3, N e4,
D- Phe7] - al pha- MSH, [Nl e4, D d u5, D-Phe7]-al r ha- MSH,

[ 3 ) e7] - al pha- MSH, [ Nl e4, D-Phe7, D-Arg
ﬁ@?%@fﬁ%ﬁ’hﬁ%ﬂgﬂ% Phe7, D-Trpd]-al pha- MEH [N e4
he Dylys. u_]lsal pha-MSH, [N e4, D Phe7' ro

ﬁ%‘ﬁ? aﬁﬁﬁ‘é"- j@éﬂ}w’ﬂ\h@mh D-Phe7, D-Val 13]-al pha- MSH,

| 0] - ha- MSH 4, D- Phe7,
E&?ﬁp—%&@%@%}gﬁpﬁywwﬁag SC,ysu ] - al pha- MSH [ Cys5,

Cﬁ\lslcla“?})-l?ﬂeg]rlglbll\{ells—l_l\l/{SH4.g, or
[Nle*, D-Phe’, D-Trp’J-alpha-MSH,..
In a further aspect, the alpha-MSH analogue is
[Nle*, D-Phe’]-alpha-MSH,.1,
[Nle*, D-Phe’]-alpha-MSH,.11,
[Nle*, D-Phe’, D-Trp’]-alpha-MSH,.11, or
[Nle*, D-Phe’]-alpha-MSH,.o.
In a particularly preferred aspect, the alpha-MSH analogue is [Nle*, D-Phe’]-alpha-MSH.

It will be appreciated that the actual preferred amounts of the alpha-MSH analogue in a
specified case will vary according to the specific compounds being utilized, the particular
compositions formulated, the mode of application, and the particular situs and subject being
treated. Dosages for a given host can be determined using conventional considerations, e.g.,
by customary comparison of the differential activities of the subject compounds and of a
known agent, e.g., by means of an appropriate conventional pharmacological protocol.
Physicians and formulators, skilled in the art of determining doses of pharmaceutical
compounds, will have no problems determining doses for inducing melanogenesis by the
methods described herein. In one aspect, the alpha-MSH analogue is administered in an
amount to induce melanogenesis without inducing homologous desensitization of the
melanocortin-1 receptors of the subject. In another aspect, the alpha-MSH analogue is
administered at a level not exceeding 10 ng/ml in the plasma of the subject for a period of at
least 4 hours. In various other aspects, the alpha-MSH analogue is administered at a level not
exceeding 9 ng/ml, 8 ng/ml, 7 ng/ml, 6 ng/ml, 5 ng/ml, 4 ng/ml, 3 ng/ml, 2 ng/ml, 1 ng/ml, or
0.5 ng/ml in the plasma of the subject for a period of at least 4 hours.
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[ Cys5, Cysn ]-al pha-MsSH [ Cys4, Cyslo]-al pha- MSH 4-13

[ Cys4, Cyslo]-al pha-MsH 4-12 [Nl e4, D Phe7]-al pha- MsH
wWa2006/037188 e4, D- Phe7] - al pha- MSH 4-11 PCT/AU2005/001552

[ D- Phe7] - al pha-MSH 5-11 , [NIle4 D Tyr7]-al pha- MSH 4-n

, [ (pNO2) D- Phe7] - al pha-MSH 4.n , [Tyr4,

D- Phe7] - al pha- M5H 4-10, [Tyi#. D Phe7]-al pha- M5H 4-11

, [Nl e4] -al pha-MSH 4-p, [N e4, (pNg

2) D- Phe7] - al pha-MSH 4.p, [Nl e4, D His6]-al pha-VSH 4-p

: "al pha- MSH 4-11 [ Nl.e4, o
HF Gt TROMOR fTaehes S QiCie G B atinghiiciodte 4. subject using
a variety bNb@AinidBalibe ér dédivErPtelhabRamRiH ift-the &t N i84esirable to maintain

D- Phe7] - al pha- MSH_4- or [Nle4, D-Phe7, D-Trp _ .
low coneepirpffpns\vesthe. alphaMSH analegver inathseplasme hef fephabjedsHo induce

g ASO1E 2 8 T b Bt e o
subjecBio-tal tpdased\Eid the dlpha-MSH analogue selected.

In accordance with the present invention, the alpha-MSH analogue is administered in a

composition or formulation which also comprises a transdermal delivery system (TDS).

Preferably, the transdermal delivery system (TDS) is a system as disclosed in US
Patents Nos. 6,444,234 (Kirby, et al) and 6,787,152 (Kirby, et al.), both assigned to
Transdermal Technologies, Inc., the disclosures of which are incorporated herein by reference.
These disclosures describe compositions for the transdermal administration of a medicament
or other active agent by topical application of the composition to the skin of humans or other
animals. The disclosed methodology for formulating such compositions which provide for
very rapid uptake of the active agent and transmigration into and through the skin to either
fatty tissues or the vascular system, while minimizing irritation to the skin and/or
immunological response, is based on a transdermal delivery system (TDS) wherein the active
agent is modified to form a true solution in a complex formed from particular solvents and
solvent and solute modifiers in combination with skin stabilizers. Uptake of the active agent is
further facilitated and made more rapid by including forskolin or other source of cellular
energy, namely induction of cAMP or cGMP. Selection of specific solvents and solvent and
solute modifiers and other functional ingredients and the amounts thereof are chosen such that
there is a balance between the sum of the mole-moments [(molar amount of each individual
ingredient).times.(dipole moment of that ingredient)] of the delivery system and the sum of the
mole-moments of the composition in which the active agent is dissolved. Preferably, the van
der Waals forces of the delivery system is also similarly matched to the van der Waals forces
of the total composition, namely, delivery system plus active agent.

The transdermal delivery system disclosed in US Patents Nos. 6,444,234 and
6,787,152 provides a topical formulation for the transdermal delivery of an active agent which
addresses the design of the skin as a biologically responsive physical, chemical and

bioelectrical barrier against the active agent(s) and solvent(s). Accordingly, solvent(s) and



10

15

20

25

30

[NI'e4, D-Phe7]-alpha-MsH 4-9 . In a particularly
preferred aspect, the al pha-MSH anal ogue is [Nle ,
wo2@eFiisal pha- MSH. It will be appreciated thapCT/AB2005/001552
actual preferred amounts of the al pha- MSH anal ogue in
a specified case will vary according to the specific
conpounds being utilized, tfe.particular conpositions
formul ated, the node of application, and the
particul ar situs and subject bei ng treated. Dosages I
.f.0r a _give ost ca e deternm ned using conventiona .
modityf, Puptiflsnare sdigeled Sy {oaiREAT CBbare SONaoH bods with the
medicgthértesebtheRlacied la¥édti 86 Rk foRRed URhES the ‘égﬂg}é%gss @R %re formed
... 0of a known agent, "e.g., by neans of an appropriate '
facilitaie Au@itsmesh o thhgommet vastche Yrlle okl to Bisy spitmalntargatetl internal

TG VRS G TR P AT TR o e

compleletrennd riddifiato aesrdadily istipped Tonrelananengshs adthe tilRnded site of
. et hods de cribea} herein. In one aspect, the al pha-MSH
applicafion; dhareby deaying Hhiespeiveagent e dpotask the appmusiate receptors once
releasdd®! anogenesi s wi t hout induci ng honol ogous
desensitization of the nelanocortin-1 receptors of t he
stibjthec samé¢ riinam othb eformslpats, atehdesignpt ato Malbddin athe galdﬁvcth Sigent and
1 ni st.ered.at a | evel not exceeding 10 ng/m in the
solvenfif) ety g Rl iBpbS o Sen iR PhRcistishbza wall as making the
ti A6 méie VeHp by BRARGER taASm ARG Miduoh the skin. B
aeHve gar?gl ogn{lJe IS gg’%&ﬁi stergd at alltcgeveal nggtr excgg?luﬁg 8e Sk By
facilitafigg ithe trgnspagnation andhigicraasing thegratel of dffngémbf the antiverdgenBand other

syl 8 e Tt B 0
tissuestdne thk Qb&eVibd ﬂﬁ@i&%@ﬁ repehsd, THRR] thif FalBmplished by selecting
subject using a variety of

§m'nister,edtoa <.J|l ) L )
Solvemz nfd Seeditiergs) r peetdeyartjue seltipmusamelyoawsolutionhef the various
. ' [ e ' [ N cpncentrations of .
oot i iy KA AOLEURL kR 00 B
protectived Ueoating'| anogmpesirg domplde vg'ﬂbjﬂ&ghctiﬂéh agﬁftotfoegqcilh?tet its intact
node of admnistration will depend upon the subjec 0
transml%glqnetg{oé’@{{]%ﬁ‘t‘%e al pha- MSH anal ogue sel ected. In
36 GRE BARA%sPAG KL BSH iR ?%‘ﬁ{ﬁ?]atgﬂ\{f@mab%aﬁsag‘rﬂl RBAMPHY an active

anal ogue i s adm ni stere
agent through intact skin includes (1) active agent, (2) solvent system in which the active

agent is soluble, (3) optionally, a substance capable of in vivo stimulation of adenosine 3',5'-
cyclic monophosphate (¢cAMP) or cyclic guanosine 3',5'-monophosphate (cGMP), and (4)
optionally, a skin stabilizer.

The substance capable of in vivo cAMP or cGMP stimulation is preferably an extract
of Coleus forskohlii, especially a labdane diterpene, such as forskolin (colforsin) or coleonol.

The formulation may, and preferably will, also include one or more additional
ingredients effective for enhancing percutaneous absorption of the active agent in its intact,
bioactive form. Such additional agents include, for example, one or more of modifiers for the
active agent (solute) and/or solvents such as methylsulfonylmethane, terpene compounds, skin
penetration enhancers, glycerylmonolaurate, quaternium cationic surfactants, N,N-dialkyl
alkanolamines such as N,N-diethylethanolamine, steroids such as dehydroepiandosterone, oily

substances such as eicosapentanoic acid, and vitamins such as A, Ds, E, K.
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conposition or fornulation which also conprises a
transdernmal delivery system (TDS). Preferably, the
wao canssassal delivery system (TDS) is a Syst enP@EAU2005/001552
di sclosed in US Patents Nos. 6,444,234 (Kirby, et al.)
and 6,787,152 (Kirby, et al), both assigned to
Transdermal Technol ogies, Ing., the disclosures of
whi ch are incorporated herein by reference. These
di scl osures descri be conpositions for the transderma
m ni strati.on.of a dic t or pther, actiye agent .
o7 BaRee Rt piemb U DR e a0 PR poiinasoieredients to
providefanhuxtenasd @bsoRbtie i I e tdpi6al HotfpoSied, Akt ﬁ%@%&lﬁ%ularly the
. for formulating such conpositions which provide for
active pgeny, inida tQipicatese apsorptionafithe activgegentdatlowing transdermal delivery

rapsm 1.0N o 0 g hr t he indo either
oy AR 300" 5ok ARG AUAROAT 547 T 58 b, e mor
compoiunds t sdléctsd t fombefarkioxamply, Oisobfopynohgeisat, besRadsiRnone and
[ sed on a transdermal delivery system ( TDS)

dimet °A°t he active agent is nodified to forma true
SR ih réc@orgmlvﬁ)fh IRroTEdnf H9BRRA PR co ﬁ)&l\égl(:gﬁ a solvent
and solvent and sol ute ITIers 1n ¢conblnation W't

systemsili whish disi dlplreMSH hiptladgue (Dfis sblableairiay Eambﬁtah??allg soluble, or (ii)
furt he acilitated an e te rapid by including

can begids 3B Ivelf B R rouB ap BTG SN GromE RS SeFRl Gpdor solut

modifyingl BEdntd (b bpaddly Ok s of SaIuBh takBPatth e%@%ﬁafdgtﬁ h(cé)r optionally, a

. solvents and sol vént and solute nodifiers
skin stghjlgsri onal i ngredi ents and the anpunts thereof are

0 that there,is a bal ance between the m of .
thﬂeO%%agti@ga em%gdtr?% tg.}s igvention pareny, g{ﬂy\{\%s'@i Rgp{ga];#)rmu{atlon for
the tranSdyred] @eliyeryidtesn (adiifdlage¥DRBREciRthd hdtivé NgEMdisett )alpha-MSH
of the delivery systemand the sum of the nol e-nonent's

analoggg, apg avhersim g ompesitign wpmpHsashe active agent is
iA§SoOl van: r .of . the,.
G155 oSSR 0 IS RIS e
der Wasalwilizer des activet hgeritotad Wl@iﬁhd&iﬁt hLﬂjStanﬁzliEEHls{el: same dipole
delivery system pl.uys acti ve agent, The transderna
del i vaRgmEYids tg’if_ |°8§{EP&1%UH_HL9 pHeAgPat Migssoln aystensy
any 6.af Sasilore RIIPM e iflerd WE@&O&&BMH@@WQ ﬁéa‘ﬁﬂreg B&that of the

transdernmal delivery of an actlve agent
active agent and comprising an ethylenically unsaturated polar group

containing at least one functional group containing at least one heteroatom
selected from the group consisting of oxygen, nitrogen and sulfur;

(C)  at least one metabolizable solute modifier comprising a compound capable of
forming a temporary (non-covalently bonded) complex with the active agent;

(D)  atleast one source of cellular activation energy; and, optionally,

(E)  at least one skin stabilizer for stimulating the body's repair mechanisms in
response to transdermal migration of the active agent through the skin.

In a specific embodiment, the topical formulation for the transdermal delivery of an

active agent, wherein the active agent is an alpha-MSH analogue, comprises:
(a) at least one non-aqueous non-toxic solvent selected from the group consisting
of lower aliphatic mono- and poly-hydroxy compounds;

(b)  limonene or lemon oil;
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addresses the design of the skin as a biologically

responsi ve physical, chem cal and bioel ectrical
wharosgTisagai nst the active agent(s) and sol vePtT/8)2005/001552

Accordi ngly, solvent(s) andnodifying conponent(s) are

sel ected so that permanent or strong coval ent bonds

with the nmedi canment or othejgactive agent are not

formed, while the conplexes that are fornmed facilitate

novenent of the conplex past the viable skin to its

optimal ta ed ipternal circulation system of bl ood,

I@?‘rph %Fﬁiﬁkﬁﬁé?ﬁ%ﬁlaﬁ%yond these systens, wherein the

c@yp! exeslateanddifRe cbinBfigind e 16806hd YoripirRP&ikctddCFbh e group
active agent at the intended site of application,

t papisHye P di-thipdirrepiguic acéd egamestérrasesalt shereafk an hxindole alkaloid,

I.-af: r G eleased. At. the sane ti , .
SBOIPRLSBHE AhEGIRL e ALERNLEORER RSl A Sopt PRosphariay!
ageine, phosbimdtlyleshiolisg, vitemid Di ahd Vitkiagi K,,r eactivity and
2@?9 ti il nﬁ characteristics as well as naking the

i vettdgpeheneyibeance whisl maucesa sidi genesatian afpAMB or cGMP; and
tapans g gkat &k dr fhe skin. By il htatl
e kil suflibeh (oHoiaCar Kl onPochBound B AGIR the group
tdopsiating vé€ angadiphatan darbokdic aoid thaningofima nebous 8t for gboah 32 carbon

W A S PSERL BE By o

refPgidee 20 kArbBAatomd WhéreirSsa®f 6962k SNS e BY 6981 £&5ut 99 about 36
solvent(s) and nodifier(s) to provide a true sol ution,

rfarsmatems gindVitsminDst he vari ous conponents in the

I S n.a.mlecular level, while at the s .
38 LSRR 0 TP BE el Ao B ab ST i, o
comprises)drekoliti (cblfédm)act i ve agent to facilitate its intact
transm gration thrqough the skin. In one broad aspect,

tiethen driads of dhariedirrasn TPSr ofr thpiresent iyeatioml andempthedglogy for
formul@fing Sudhol s&?s?%%&ig%lpééglﬁ?lhg?gﬁ%ﬁ&{ts Nole's 140 b¥Sha (ede7.152,  the

I ve adent, emin whith
disclosarps mff whichsart invloegorftd) hapin tyn@fdrgncea subst ance capabl e

g@ﬁégm\i@% ﬁggl&h%}ggpg{%@%ﬁ @%glggg@ggeﬁgn _thec o%}clalccomposition of
the predent InvdHABA RAASRIR UEpdrafA¥ pon®RE séiddtion of the TDS and the amount of
alpha-MSH to be delivered to the subject. In one aspect, the amount of alpha-MSH analogue
in the composition can be from 0.001 to 20%, 0.05 to 10% or 0.1 to 5% by weight of the

composition.

Other pharmaceutically-acceptable components can be incorporated in the composition
in combination with the alpha-MSH analogue. For example, the pharmaceutically-acceptable
component can include, but is not limited to, a fatty acid, a sugar, a salt, a water-soluble
polymer such as polyethylene glycol, a protein, polysaccharide, or carboxmethyl cellulose, a
surfactant, a plasticizer, a high- or low-molecular-weight porosigen such as polymer or a salt

or sugar, or a hydrophobic low-molecular-weight compound such as cholesterol or a wax.

In one aspect, any of the alpha-MSH analogues described herein can be combined with
a suitable TDS, and optionally at least one pharmaceutically-acceptable carrier, to produce a

pharmaceutical composition. The pharmaceutical compositions can be prepared using
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optionally, a skin stabilizer. The substance capable
of in vivo cAMP or cGW stinmulation is preferably an

weziocmstisof Col eusforskohlii, especially a | abr@nau2005/001552
di terpene, such as forskolin (colforsin) or coleonol.
The formul ation may, and preferably will, also include

one or nore additional ingredients effective for
enhanci ng percutaneous absorption of the active agent
inits intact, bioactive form Such additional agents

r appl e, one or nor f modifiers for the |
technilB A0, 1A e L5 PRociac gAY &b Gk elBite prlfonn fo oS skilled
in the gt thés’dhfl@ﬂYﬂyEﬁhl’Dﬁ%uld BE REMBAOCROMD ISy adfidistration to humans,

penetration en ancers, glyceryl nonol aurate, quaterni um

mclud@atspbmoes SUGTF agc stamleswats, rﬂalmeman«} Ibuﬁfm@drﬁ@&lﬁmnslas physidlogical pH.
I as
Pharmgéﬁ deht) %Sfﬁé’ﬁ %Wﬂ%ﬁaﬁg‘ 1ﬂf§l’ud ?é{l%gsé {lgents, ggffers preservatives,

surface lactmeammtsaﬁmd ¢heatike in aﬁ&chttaffhﬂ&n&B@lhe F dhoide’3, Plarmaceutical
K1l. The transdermal delivery system (TDS) may al so
ComPOFWeP% ERE e m%ﬂawnp Ry reefecrstize {ngreskients é\iﬁlhﬁs antinaigenddpl agents,

antunf?alﬁﬁl%ft&ty' Qgén%‘su TMEsthlcs! AR hPiicd! P?%ﬁgﬁﬁ)h% 1004y ﬁ&q ailliffistration

particul arly the active agent, oin
includebgunops ioo monfaqutmlsamﬂutms,agxspdmsfome avl egulsicans dléxamﬂes of non-
dellvery skin uch absorption

squeoiCrfety NP B e mirous oM fonsm B eLupAgo R cspensions,

includiag|seliecghd bfdred Medpx ams&vaﬁ\%@ RIARYher Bt R/e8 iy also be present
benzenephenone and di met hyl sul phone. Preferably,

such ag, fargxganles aplimisrethials mndsendantsy vhelatingagentsearinge hke
conprises (a) a solvent systemin which the al pha- MsH
eﬁmmu@tuens( ifyr tapicadladidisiswaticat magaintlude istiant isptayy, creams, gels,
L.ubl e, becone nore

drops, SHHERE BPeatitiies AT SREPGHIbr LoRuFyiont. Biamareutical cariers,

aqueo&oiaéw&rrﬁicblfyywkgs apRRéfers o) tlﬁﬁ'ikeoﬁﬁif b neBes &‘edég rable The
lular activation energy, d (c) optionally,

TDS angd glpha-MSdH analﬂgwnﬁ&radmmdamnd@mdlemﬂmom wgth a phys1ologlcally
vid for

s L BN %8, RSl B R e sy

be reqtifed @cddsired. afefdrence i@ nalepidadd¥iirlents cited herein, e.g., U.S. Patent No.

5,990,091, WO 98/00166, and WO 99/60164, for the preparation of compositions for topical

applications, e.g., viscous compositions that can be creams or ointments.

The methods described herein induce melanogenesis in a subject (i.e, increase melanin
production from melanin-producing cells). The methods herein increase melanin production
without inducing homologous desensitization of the melanocortin-1-receptors of the subject.
By maintaining low concentrations of the alpha-MSH analogue in the plasma of the subject, it
is possible to increase melanin production without inducing homologous desensitization of the
melanocortin-1-receptors of the subject, which can prevent the occurrence of skin damage in a
subject due to exposure to UV radiation. In one aspect, described herein are methods for
preventing UV radiation-induced skin damage in a human subject comprising topically
administering to the subject a composition comprising a TDS and an alpha-MSH analogue,
wherein the alpha-MSH analogue is administered at a level to induce melanogenesis in the

subject without inducing homologous desensitization of the melanocortin-1-receptors of the
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anal ogue, and wherein the conposition conprises: (A

at | east one solvent in which the active agent is
w@odoalsasor which is nodified to solubilize theCHAUR0W&001552

agent, and which has substantially the sanme dipole

nmonent as that of the conbination of active agent plus

sol vent system (B) at |easfgone solvent nodifier

havi ng conmon structural features as that of the

active agent and conprising an ethylenically

AR R AR N —

skin dflagetiadafl hefad RALREO WBMEABHE STIPRAIIPT adXNBRRingkd 1 '
a_no?gsull fSr; (O atﬁl eas{@onegnetpabo?i %abl g%g%ﬂgnu{t% tHOSubject

compogihignf FmpriiRgra JIHy aad candphadMSED abkleges, Whemwimghe alpha-MSH
o BT OPD. EDEL 6L DI\ TR LI st o

period af tii leadtddrousner gy; and, optionally, (E) at |east one
skin stabilizer for stinmulating the body's repair
mechani snms in response to transdermal mgration of the
active agent through the skin. In a specific
enbodi nent, the topical fornulation for the
transdermal delivery of EXAMIMiK e agent, wherein the
active agent is an al pha- MsH anal ogue, conprises: (a)
akhe| ieHewingnhexample isqeis dosh sors ttoprevidothosn bf saliemy ellill in the art

i h roup. consi st.ing of |ower aliphatic npno- and
with el s S R BT P B GemBo Rl epGpe o (B methods
describetitahy lcfith 60 Ryteifpdrb att@e ahd evaluged, Wnd ifRdéddelro be purely exemplary
at | east one conpound sel ected from tphe

. conprisin . | AL .

and is a?fdmi?né%fhgq mitriae eopg of whahthsdnpesprs eegaed ag theirgnvention. Efforts
have bESH ShdH i ) 9)

ave g%{ y p?] e r? o%?%lrefalkgl\%ﬁg?vg}l ngpg éﬂgtg %%3’5 ﬁgc(téa%‘f ar%dun?s, temperature, efc.)
but sorgé exransuni dieyiationsi shofildcbecaveourpbdfphalnlely indieftéd6therwise, parts are
hosphati dyl chqline, vitamn D and Vitam n K1,
parts b? Welght, temperature is in °C or is at ambient temperature, and pressure is at or near
atmospheric. There are numerous variations and combinations of reaction conditions, e.g.,
component concentrations, component mixtures, desired solvents, solvent mixtures,
temperatures, pressures and other reaction ranges and conditions that can be used to optimize
the product purity and yield obtained from the described process. Only reasonable and routine

experimentation will be required to optimize such process conditions.
1. Introduction

These studies were conducted to assess the ability of topically applied spray-on formulations
of Melanotan to penetrate the skin in hairless, pigmented guinea pigs. Blood samples were
collected 1, 2, 4, 8 and 24 hours following application of the formulation for quantification of
Melanotan (MT). This study was conducted with the approval of the Ethics Committee of the
IMVS and the Royal Adelaide Hospital.
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(e) at |east one substance which induces in situ
generation of cAMP or cGW; and (f) a skin stabilizer
W@ vpH03EB8g at | east one conpound sel ected fr oPCT/AB2005/001552
group consisting of an aliphatic carboxylic acid
havi ng from about 8 to about 32 carbon atons, an ester
of said aliphatic carboxyligacid with an aliphatic
al cohol having from1l to about 20 carbon atons wherein
said ester has a total of fromabout 9 to about 36
2 Me&%?on atons, and Vitamn D3. In accordance with a
) particularly preferred enbodi nent the conponent (e)
2.1.s, Mtimenpri ses, forskolin (colforsin). Further
details of the preferred TDS of the present invention,
All experiments WsERotBgyCted pnfoytbied, deirless, pigrnentsd geines pigs epecifically bred
i efl.l Patent 444,234 and. 6, 787 2
for e SRUGRS N el AR Mhere b SERE R alf i Tt were
used. Tleyevaahousedlin iﬁtﬁilzidnil o@@esa\:mﬁl sawdhlst ﬁcﬁéﬂe@&?g,t :fqﬂal%céiﬁed \tvater and
ipcorporated in the topical conposition o e present
Standa’f‘ﬂff’@ﬂ?‘f‘%ﬁi-vﬁilqm VesrS fope %éwmsw& tbn%@rﬁnirﬁélsas@ thet pash application was
. _ o . )
ool A7 SEEABL R ST Bl LD A L B e i
animalaiday wguetestad over teordagsi ti on can be from 0.001 to 20%

0.05 to 10%or 0.1 to 5% by wei ght of the conposition.
O her pharmaceuti cal | y-acceptabl e conponents can be

The dévelspnRkit difelle | ghikdACpig® HRAS il R chRterROSRAN §als Bhsi i a breeding
t he al pha- M5H anal ogue. For exan‘pI28e, the
procedgreaprasiously irepdried-ycBelpgrib lebak (98N e Mthe Eaimen pigsumiere detived from

o (W fatty.acid, a.su asalt, .a
mating e ENA o bl ' Sl Pl ik e
and owbed diairlesp llyiaa  CHANEA -iirl&e) BoxMatvkles ettt @RGignded A/,
rfactant, a.plasticizer, a high- or

.S t € .
Obtamff(ﬁRQ% FaRivesilgveraiicss iThe d ozxgofso P{fpmsingofHrdhr) of these
matingS eke ﬁ{egsde@Withoerac op*}ég bP HQ?IQ&S%IL&W&L%QS léL/glrdiéeslﬂglmg or cousin
conpound such as chol esterol or a wax.
matings. The mating of the heterozygote animals resulting in the expected ratios of 1:2:1 for
homozygous haired: heterozygote haired: homozygous hairless. Further matings were with
the hairless pigmented animals (F2) with an even light brown colour. The resulting animals

retain their interfollicular epidermal melanocytes and are euthymic.

2.2.  Drug Formulation and dosing
Test substance: Melanotan® TDS® (MT)
TDS®:a standard TDS solution adjusted according to US Patents Nos. 6,444,234 and
6,787,152 (TransDermal Technologies Inc., USA).
Formulations:
A) MT 10 mg/mL
B) MT 10 mg/mL + 2g Isopropyl Myrisate
C) MT 10 mg/mL + 2g Benzophenone
E) MT 10 mg/mL + 1 g Dimethylsulphone
All formulations were provided in pump packs which deliver 200 pl/spray. All animals

received 3 sprays, equivalent to 6 mg MT. (Storage recommendations: Below 25° C).
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In one aspect, any of the al pha- MSH anal ogues
descri bed herein can be conbined with a suitable TDS,
wa@pasoptisonal |y at | east one PCT/AU2005/001552
pharmaceutical |l y-acceptable carrier, to produce a
phar maceuti cal conposition. The pharmaceutica
conposi tions can be prepares usi ngt echni ques known in
the art. Pharnmaceutically-acceptable carriers are
known to those skilled in the art. These nost
typically would be standard carriers for
adm ni stration to humans, including solutions such as
2.5t emNibRuiaaicars, saline, and buffered sol utions at
. physi ol ogi cal pH. Pharmaceutical conpositions may al so
Statlsqcﬁlefilﬁfﬂ’@n@%ih?k"é??@rtb‘? formulptions ovesdinewete oploatated/esing/ANOVA with
f ' he like in addition to the
Ti&ey%@%g@%ﬁgﬁ%ghﬁﬁgﬁgg&kﬁh%@ﬂ%%g.tiCal conmposi tions may
al so include one or nore active ingredients such as

antim crobi al ents, antiinflamuatory agents,
2-4aneéﬂ°ﬁ@%%e§_,an%ﬁ%ogiweﬂ?tha. Preparations for topical
All bmﬂmdm!eéﬁdﬁa@ﬁerfd}ﬁlea%daqﬁgl%ﬂfan %nébgﬁfegigﬁ%[%a Ltd,, Macclesfield,
and enu anp n

sol utions, suspensions, si ons. es of "no
UK). Blgod semplear(l i0em$ wheed pdsible)t were akeaohial cardiacpenactare using a 23g

eSS0 B 08 R AR A Bl
000 KIBHhIRITHe bR dPaBRdl werd GBn@iFugddamnsedtRl §10 000 fpm fgrn g mins) and

antimcrobials, anti-oxidants, chelating agen
the plagma spinRles stosrchat! -207© nstik analysopi B arawiaisnivert rdministeredyone ml of

satine BRI LB BRABHBLs FITRTF 0fohE 45 SRt sample (mimas
7-12) dadnenthie Qddloup b piB ¢alliol tedllepp)ar ri er s, aqueous, powder

or oily bases, thickeners and the |ike may be
necessary or desirable. The TDS and al pha- MSH anal ogue

n.scanT n@%ﬁk nder sterile conditions with a
phys?%fogl gﬁﬁ§wacceptable carrier and any
The protoeslevasats iouttsied belofre aad therbdel dodlettson motoabbardquitlired in Table 1.

enhancers as may be required or desired. Reference is
made to docunents cited herein, e.g., US. Patent No.

1) WeiglP80maldnd r)é\@%fr&?ée@@%ﬁ,cnﬁﬁgl %@&@%@le, for the

reparation o npositions for topical applications,
2) Mage gure gl stloed teherplebéltedosrs] hinet Teasplobedded gl KSEDTA tube; 2 x

e TR oA S5SSHbET Toreln Lrdiee

3) Fill out clinical record sheet for animal

4) Apply formulation, (all animals receiving "3 squirts", which is 600 pl, and equivalent to 6
mg of Melanotan as tested formulations are 10 mg/ml).

5) Ensure that all aerosol is applied to the back of animal and does not run off (may need to
be gently rubbed in).

6) Note time of application on clinical record sheet.

7) Collect blood samples (1.0 ml where possible) as required via cardiac puncture on
anaesthetised animals.

8) Centrifuge bloods immediately (5 mins @ 10 000 rpm), remove plasma and store at -20°C

until required.



production from nel ani n-produci ng cells). The nethods
herein increase nel anin production w thout inducing
wheovolare’lis desensiti zati on of the nel anocort i PET/AU2005/001552
-receptors of the subject. By maintaining | ow
concentrations of the al pha-MSH anal ogue in the plasm
of the subject, it is possjf*g to increase nelanin
production w t hout induci ng honol ogous desensitization
of the nelanocortin 1 -receptors of the subject, which
2. ¢canppr event fccurrence of skin damage in a subject

due " t°6V8XPBR ﬁga 85UV radiation. In one aspect,

The salgiey W%%ehﬁfcﬁbeaﬁilEﬂé@@&%@eJ Alatn@Y VKA 78 M¥lanotan analysis by
radi ati on-i nduced skin damage in a human subj ect

liquid ehyppatogranky va i @aqiqny naammp@mepﬁrn g-CDIS/MS)subj ect a
conposition conprising a TDS and an al pha- MSH
anal ogue, wherein the al pha- MSH anal ogue is
adm nistered at a |l evel to induce nel anogenesis in the
subj ect wi thout inducing honol ogous desensitization of
the nel anocortin-1 -receptors of thesubject. In
anot her aspect, described herein are nmethods for
preventing UV radiation-induced skin damage in a human
subj ect conprising topically admnistering to the
subj ect a conposition conprising a TDS and an
al pha- MsH anal ogue, wherein the al pha- MSH anal ogue is
adm nistered at a | evel not exceeding 10 ng/m in the
pl asma of the subject for a period of at |east 4
hours. EXAMPLE The follow ng exanple is put forth so
as to provide those of ordinary skill in the art with
a conpl ete disclosure and description of how the
conmpounds, conpositions, and nethods described and
cl ai med herein are made and eval uated, and is intended
to be purely exenplary and is not intended to limt
the scope of what the inventors regard as their
invention. Efforts have been nmade to ensure accuracy
W th respect to nunbers (e.g., anpbunts, tenperature,
etc.) but sone errors and deviations should be
accounted for. Unless indicated otherw se, parts are
parts by weight, tenperature is in OC or is at anbient
tenperature, and pressure is at or near



at nospheric. There are nunerous vari ations and
conbi nations of reaction conditions, e.g., conmponent
W@ oovesitis&at i ons, conponent m xtures, desired sPCVANR®S5/001552
sol vent m xtures, tenperatures, pressures and ot her
reaction ranges and conditions that can be used to
optim ze the product purity,sand yield obtained from
t he descri bed process. Only reasonabl e and routine
experinmentation will be required to optim ze such
rocess .condi tjons. [.ntroductjo e studies were
Table 2‘0‘%6@6’? gednqgga%ig%g}gi %Zﬂ@dﬁ‘fﬁelcg?’ffj%f &ng? al 'y applied
spray-on fornul ati ons of Mel anotan to penetrate the
skin in hairless pignented guinea pigs. Blood sanples
were colflected 1, 2, 4, 8 Iaawil 24 hours fol | owi ng
i catlion of fhe formulation for quyantification of
For%@@élr?goit an (M) .AThi s study was condulci?ed with the
Amippi ¢val| of1 the Ephics @ompttee of te TWS and t he
Royal Adelaide Hospital 2 [Methods 2 1. Animals|All
eri mgnt s were Fonducfed |on lout bre® hai r Mss,

' t gd rea UsS cifftea-ty—bred—+or—these
Wési%%gggs Lsgjé bel 6‘\%5 Algpgari s wer &-adul t@. Four
Dosé @figkgr (anid.gi ght3pal esivere wsed. TRey wergzholsed in

individdal cages with sawdyst for bedding, and

60 &es ved waf er and standard fobd ad N b. Thefe tere

gr qupsy of thyee anijmalis, so0 that,; each application
lj\zl(\)/aq{sﬁngpp ieé\/to th&ee ani\/mal S. V?’vvo formul at i o\gs \er e
240asined per +experi fent al yday, tshereforng six ahi mal s/ day
re tested,over two days. |The, devel opnent of the
A8animea pi gs‘] used ¥n theVcurrem st ud)%])vvas based|on a
i ng prpcedurg previjously .Jeport by Bql ogni a et
14‘2(?1% 99C)28\?D The gui neal\/pi as V\Lre def\ipved fs}om mat i ngs
bet ween |out bred | WS- col oUps® gui nea pigs wth
red/breown—hai+—desi-gnated Hr/Hand outbred hajrless

Forguktigh (lor 1 . TA HA- hai r | es$) froma Hartley strain,

ASIRRI gnated AT g 9 10 11 12
Sex M M M M M M
Weight (g) 627 659 661 652 715 545
Dose (mg/kg) 9.6 9.1 9.1 9.2 8.4 11.0

60 min; N N N N N N

120 mins v v v v v \

240 mins \ v y | V v

480 mins v v v v V v

1440 mins v v v v v v

3. Results

3.1.  General Summary
After priming the pumps, the animals were sprayed from a distance of approximately 40 mm.

This distance was ascertained as that which resulted in less aerosol loss by trialing on control
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obtai ned from Charles River Laboratories. The F,
het erozygote offspring (H/hr) of these matings were
wao beo/ogriesl with each other or hairl ess al bi no BCI/AER®S/001552
avoi ding sibling or cousin matings. The mating of the
het erozygote animals resulting in the expected ratios
of 1:2:1 for honozygous haiggd: heterozygote haired:
honozygous hairless. Further matings were with the
hai rless pignented animals (F2) with an even |ight
W colour. The resulting animals retain their
gumea%l erfol licular epidermal nelanocytes and are

A smaiudrhyiiiit ©f adrogol VAsUGstarthd! E@ircbdhﬂn@rkﬁe:ﬂ OHeNhich 81 twere s$r§yed in an
subst ance Mel anot a a&(]r) TDS(r) (M) TDS(r):a stand
upright pesition ard Bsn dmmediataly alased an iy bancluSipall drapletGumed with some

prepar?no %4“’6'%6% g ggw%b%gtﬁlsn( x;%?gsl\%ﬁ %}g Cﬂ)@%low%lliéons appeared to

be We]ﬂrgbsmhzbed Tbe bsakaroflyd arhhfals&ﬂére S CMEE)lrelQ aﬁ@llmib? Hrythe anlmals were
met hyl su

henone hone
placedrig AT 340 RGNS HPUFEARS AR AUk U Bke el with
» recei ved 3 sprays,
fomu%gg??adl%ﬁ@%n@&e% gm%ycslt orage recomrendations: Bel ow
25 C).2.3. Measurenents Statistical differences

o | at ed
o oG B Bt TR ML L, fntn o
any prS@efcﬁlmrp@éblerﬁs 4vith\PRSd SaMpIET Gﬂ"ga}bll ORFb SP kﬂeeﬁk'aﬁﬁnzﬁjs had a slight

bl ood col | ecti on was perforned under | ot hane
dischaggeafaer ke pye @zl@tﬁemacqwlu),,onvawrésfﬂneezduouwampla thother at the 6-

hour s : Bcth (ai]nngalm‘la £r ey@s atschg Lé%?t samplee t}rr?ek. en via cardiac
C

ture usin

On day 1, two of the lighter animals had lost some condition and looked thin by the 24-hour
sample. Additionally, one of these animals, (animal number 2, formulation A, female) was
bleeding from the rectum, and appeared to have had a rectal prolapse. On day 2, another
animal (formulation E, number 11, male) had also had a per rectal bleed. Another male in this
group (formulation E, animal number 12) had his penis exposed (?priapism) which was

covered in dried sawdust. All animals from this group were sacrificed.

The administered doses ranged from 8.4-13.9 mg/kg, with the mean dose for each group being
13.0 (formulation A), 11.3 (formulation B), 9.3 (formulation C) and 9.5 (formulation E)
mg/kg.

3.2. Melanotan Concentrations in Plasma
Table 2. shows the plasma concentrations obtained for each sample. As can be seen from the
results obtained, there were a number of animals for which the Melanotan plasma levels were
undetectable. The results for each group individually are shown in Figure 1 (a-d), with the
corresponding results shown for the levels obtained corrected for the mg/kg dose administered
depicted in Figure 2 (a-d). The result for animal 1 (Formulation A) at the four-hour time point

is not included in any calculation or graph. This is a spuriously high result, but as the sample



needl e. The sanples were collected into tubes

cont ai ni ng K+EDTA and 100 m Trasylol (10 000 KIU m).
wab@elobre’l sanpl es were centrifuged i medi at el PCT/A0208001552

rpmfor 5 mns) and the plasma sanples stored at -20C

until anal ysed. The animals were adm ni stered one i

of saline sc after the 4-h .sanple (animals 1-6) and

after the 4- and 6-hour sanples (aninmals 7-12) and

after the 24-hour sanple (all to be kept). 2.5.

| | d b
T R S R,
concelftratlib)ls YeMplunatinnab sR&ein E&ng‘ﬁﬂ: el B theOdbse lcbReStal results shown in
rd sheet 2) Make sure bl ood tubes | abel Ieg

Flgurehéb eﬂ“ﬁ%?ﬂél 2xel deen ramovkd EpTelaripheTheze ereepe @I&itftdast dlfferences
11§7Qﬁ{t 0 i.s) 3) Fill out
betweérfa ica ]Fé éoggglr ne[ e&%%e "{%L%%P%%a' Apply formul ation,
(all animals rece| VI ng "3 squirts", which is 600 m,
and equivalent to 6 ng of Melanotan as tested
formulations are 10 ng/m ). 5) Ensure that all aerosol
is applied to the back of aninal and does not run off
(may need to be gently rubbed in). 6) Note tine of
application on clinical record sheet. 7) Collect blood
sanples (1.0 m where possible) as required via
cardi ac puncture on anaesthetised animals. 8)
Centrifuge bloods imediately (5 mns @10 000 rpn),
renove plasma and store at -20C0C until required. 2.6.
Pl asma sanpl e anal ysis The sanples were sent to
Bi oanal yti cal Sciences, Al abama, USA for Mel anot an
anal ysis by liquid chromatography wi th tandem nass
spectronetry (LC/ M5/ MS). Table 1. Ani mal denographics
and bl ood col | ectionsfor GPT(P2)



3. Results 3.1. General Summary After primng the

punps, the animals were sprayed froma di stance of
wappsoxilgat el y 40 nm This di stance was ascer t BETau25/001552

that which resulted in |less aerosol loss by trialing

on control gunmea pigs. A small anount of aerosol was

| ost to the surrounding areg . The animals were sprayed

in an upright position and then inmedi ately placed on

the bench. Small droplets formed with sone

Table E.rﬁgﬁggémogiéenwﬁgnsf eg%{ﬁﬁ)gﬁ?%{lﬁ%j éf%@é\?@é’?f\lﬁ e vvel |

Formulation bed. SampleNamks Jf MT infll)i [FeahGlativd] © NSAnpleNamEEd. [MT (ng/mL)
&Dosa(mg/kghen dry the aninals were |plgayeg | n thelr cages
contai ni ng sawdust. The fornullaimgiy pl | had a

"ACi trus [ ISkt t0$mairl Wi t hlsﬁ or rul at;| on C &t 3 08hT T NG 35.20

[ n mH \/ od-caml ac

oK I I c— a1 /\l. 06—Sahl T
e T ect el SR AT 'y bt vded rnel o MG 27 '8
i ndi cahl oﬁuwtoén‘&hrpr dced&&l probl ens| wi tShbjetctlﬂéséhr 8

Sanples. GihiettaY- ahr [Wfo Ofg gt iTe [STX an et g7 da it TIN5
discharge fromthe eye (\A}nitp in col our) (Jme prior 1o

t he 2-hour3”b§5tr9f)?‘%‘“ tHe offer at the 6 houtectBhbie. 13.4

Bot h ani rrahb&ctloadml eqr ewes at the next SRRl Thre. 103

w

Na | - A nct .. caomm
uay L, LA™ ||9| CT a8 oS g DR
1‘c??)'gndi t] onsgab Of’oorked t hi r?bbv t|h 923 hour ébéﬁgﬁgfse?’hr 0

Addi t i jonaFubject 0yrfdr of |t hedd ani nal s, (@ni Sedect®Birber 2 0

Formurjati emjefhoz TPl §) Way b eediig—f U”'Shﬂjé?tOBES’l‘lru”‘z 0

and a nnnrnrl to have lhad a regtal pr apse

anot har aﬁqbﬁgIOT%AThbrml ati’dn E| nunber| 11 SUbiagi0&74 Had 14.1

al so had aub[eeimﬂelct al| bl eed. Anotber nal Suje b Pl 8.8

U

el mitrds A~y 110 had hic nani
Uup \I U I l_, a||| 5 Xo0) o 1 = LY \ea g
12’?2.003 gdbtébtgéo @rﬁ whi ch7vvas CO\ngéred nsg)lleldggl 2t 12

sawduslt . Ablect&hi4bal s [frofdthi s group vveréut&est@%‘fﬁrced 15.9

The adm NEREAUES (OSES T goged [T TONT 8- =13 Eoggt iy, 78
wi-th—tlhe gean se far each grnoup heilng 13°0
(f or m{l at PERCA ?ﬂ‘hil 3 ( f8Pmul ati on B)|, 9 Slect09-24hr 10.1
Bf or myl at Bubject@)-1and 9.5 @bor mil atEon [E) Subject 10~ 1hr 1.3
* Subject 04 - 2 hr 0.0 9.2 Subject 10 -2 hr 0.0
10.4 Subject 04 - 4 hr 0.0 Subject 10 -4 hr 11.8
Subject 04 - 8 hr 0.0 Subject 10~ 8 hr 48.4
Subject 04-24 hr 0.0 Subject 10-24 hr 0.0
B Subject 05 -1 hr 13.0 E Subject 11 -1 hr 9.2
13.8 Subject 05 - 2 hr 6.7 8.4 Subject 11 -2 hr 10.0
Subject 05 - 4 hr 9.0 Subject 11 -4 hr 6.6
Subject 05 - 8 hr 0.0 Subject 11 -8 hr 8.2
Subject 05-24 hr 8.4 Subject 11- 24 hr 0.0
B Subject 06 - 1 hr 29.0 E Subject 12— 1 hr 1.3
9.7 Subject 06 - 2 hr 0.0 1.0 Subject 12~ 2 hr 0
Subject 06 - 4 hr 0.0 Subject 12~ 4 hr 0
Subject 06 - 8 hr 0.000 Subject 128 hr 0
Subject 06-24 hr 0.000 Subject 12-24 hr 0

*Samples mildly haemolysed.
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ng/ kg. 3.2. Melanotan Concentrations in Plasma Table
2. shows the plasma concentrations obtained for each
W@ 200pl0&718%s can be seen fromthe results obtai PEAU2005/001552
there were a nunber of animals for which the Ml anotan
pl asma | evel s were undetectable. The results for each
group individually are showgin Figure 1 (a-d), wth
the corresponding results shown for the levels
obtai ned corrected for the ng/ kg dose adm ni stered
i i n.Fi.qure 2 (a-d). The result for animal 1
4. Sulﬁﬁg%ﬁ?‘gf#%%u% St th(e foZJr-hour time point is not
i ncluded in any cal culation or graph. This is a
spuriously high result, but as the sanplevol umes were
All forpglations HEsre Very siswle fouadply owitk pltile 1dst teathel surrdtinding area.

4 Yo} | anpt an ar.e
AdaiERR, PSRl AT SAPRERAASLAReN AELRER! B HiGown vy on
animakteovimingnfofmulatien A G ene receivirpafosmavien B sioul € ABMEBeen bleeding
& Bor Iap@ﬁ %. Thﬁ%e are no_significant differences

om thef § ¥ nqtrheer et Ibsfare Hs Pretioup studiss enhesy prigrabsgwere bled
thi Tabl L ' ' i

> FERATERNG, AR B SR B Tl ormutaion
was eguninad ypashthociem | ugi thes Mak forenideatd ofisanyebRediag Yhigher in the

sinple.to appl ith little lost to the surrounding
gaStr()lg‘Fegﬁl.lﬁE&fﬁ’ ?ﬁ‘gﬂéf’w OU} $¥5°al | appeared to penetrate the
skin quickly and easily. It is unknown why one ani ma
receiving fornmulation A and one receiving formul ation
The expesimsntal nyahers éastedbfos extich groum metd dow o) andhthsrehavas a large

C : . re. i revi ous st udi es ere ... .

T R A R

As theoéxpecatedeplaime sentaltations Wite bawebe I il 16C8EMAT the limit of
ornu%gtlon A was exam ned post-nortem but there was

quantijieatighiof theassayrnesas togiedewrridiam P gisénl torleteqtthese levels in plasma.
gastrointestinal tract, and no obvi ous cause. The
experimental nunbers tested for each group were | ow
(n=3), and there was a large interindividual variation
in the plasna Mel anotan concentrations obtained within
the groups. As the expected plasnma concentrations were
between 1 and 10 ng/m, the limt of



quantification of the assay needs to be | ower than 6
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(i) a transdermal delivery system (TDS); and (ii) an
al pha- MSH anal ogue. 2. A conposition for topical

wW@evs/3Ess ati on to prevent UV radi ation-i nducePCEKUZ05/001552

CLAIN
1.

damage in a subject, which conprises: (i) a
transdermal delivery system (TDS); and (ii) an
al pha- MSH anal ogue. 3. The gpnposition of claim1 or
claim 2, wherein the al pha-VMSH anal ogue is sel ected
from (a) compounds of the fornula:
-_Ser -Tyr-Ser-M d n- Hi s- D- Phe- Arg- Tr p- @ y- Lys- Pro- Val
wherein Ms Met, Nl e or Lys; and (b) conpounds of

tA @oﬁ@bﬂb@for%&%l&dﬁﬁmﬁ%ﬂw@' ﬁﬂﬁce%%elaﬁo%le@s Yii a subJect which
Ac- Met-d u le-A u-, or Ac-Tyr-d4 u- IS -H s-

CD“lHifléeS Xis -Phe-, -D Phe-, -Tyr-, -D-Tyr-, or

p_’?_‘%) P{rgﬁ‘ Z%al eili?ms%gemgf{j)sﬁ_ﬁn@or ZG: ;L;rsp Nng

4(11) The &Dﬂlph@-MSI@ﬁnan)g&| aiml or claim2, wherein the
al pha- MSH anal ogue is a cyclic anal ogue wherein an
i ntranol ecul ar interaction exists (1) between the

Wi:&ﬁp@s%i&l for topical administration to prevent UV radiation-induced skin damage
in a subject, which comprises:

6)) a transdermal delivery system (TDS); and

(ii) an alpha-MSH analogue.

The composition of claim 1 or claim 2, wherein the alpha-MSH analogue is selected

from;

(a) compounds of the formula:
Ac-Ser-Tyr-Ser-M-Gln-His-D-Phe-Arg-Trp-Gly-Lys-Pro-Val-NH,
wherein M is Met, Nle or Lys; and
(b)  compounds of the formula:
R;-W-X-Y-Z-R;
wherein
R is Ac-Gly-, Ac-Met-Glu, Ac-Nle-Glu-, or Ac-Tyr-Glu-;
W is —His- or —-D-His-;
X is —Phe-, -D-Phe-, -Tyr-, -D-Tyr-, or -(pNOz)D-Phe7-;
Y is —Arg- or -D-Arg-;
Z is —Trp- or —D-Trp-; and
Rj is -NHj; -Gly-NH,; or —Gly-Lys-NH,.

The composition of claim 1 or claim 2, wherein the alpha-MSH analogue is a cyclic
analogue wherein an intramolecular interaction exists (1) between the amino acid
residue at position 4 and an amino acid residue at position 10 or 11, and/or (2) between

the amino acid residue at position 5 and the amino acid residue at position 10 or 11.



resi due at position 4 and an am no acid residue at
position 10 or 11, and/or (2) between the amno acid
WO e®oaisEsat position 5 and the am no aci d resiPCEAER05/001552

position 10 or 11.5. The conposition of claim4,
wherein the intranol ecular interaction is a disulfide
bond or other coval ent bond; 6. The conposition of
claim1 or claim2, wherein the al pha- MSH anal ogue is
sel ected fromthe group consisting of:
Ac- Ser-Tyr-Ser-N e-d u-Hi s-D- Phe- Arg- Tr p-Lys-d y- Pro-V
al -NH 2
Afheﬁﬁ%np&iﬁioﬁ@fclﬁiﬁ‘%ﬂiﬁ tHe- iR embleBuldf Bridri&iida ¥ aRIiQ1Nde bond
a -
A-okges ceyaleniibend- phe- Ar g- Tr p- Lys- G y- Pro- Val - NH2
Ac- N e- Asp- Hi s- D Phe- Arg- Trp-Lys-Ad y-Pro-Val -NH 2
Ac- Nl e- Asp- Hi s- D- Phe- Arg- Tr p- d y- NH2
AtheNoerpGbitioh of -dRiPh e oAl inh r ) -videseilltRe alpha-MSH analogue is selected
Qgc;Nl e- Asp- Hi s: - Phe- Arg- Tr p- Lys- NH2

mjthe PR e§SISHIPRE- Ar g- Tr p- Or n- NH2

. AN R R P 9 JA B - N Bl v-Pro-Val-
RN QN BN Bl pro-vaii
Asc-NeeTpsBerriNke- AsiPHEs-BrRheTA rp- DakE pd-Ry-Pro-Val-NH,
Ac- Nl e- o o e-Arg: Trp- Dar -
ne- NGNS e i B oV al-NH
Ac- NAe:méméﬁLHmﬁh%érﬂgﬂ@zL%SGNbﬁoYValilﬂmivgonposI tion

of claim1l or claim2, wheréein the al pha- MSH anal ogue

i s sArddedwprilisrDPhe-Ayeolp-ClormSHst i ng of :

Ac- Nagnitb 1t s - BRE ARL G 1R ;G v-Pro-Val -H 2
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Lys-NH,
Ac-Nle-Glu-His-D-Phe-Arg-Trp-Om-NH,
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Orn-NH,
Ac-Nle-Glu-His-D-Phe-Arg-Trp-Dab-NH,
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Dab-NH,
Ac-Nle-Glu-His-D-Phe-Arg-Trp-Dpr-NH,
Ac-Nle-Glu-His-Phe-Arg-Trp-Lys-NH;
Ac-Nle-Asp-His-Phe-Arg-Trp-Lys-NH,

The composition of claim 1 or claim 2, wherein the alpha-MSH analogue is selected

from the group consisting of:

Ac-Nle-Glu-His-D-Phe-Arg-Trp-Lys-Gly-Pro-Val-NH,

Ac-Nle-Glu-His-D-Phe-Arg-Trp-Lys-NH,



Ac- Nl e- d u- Hi s- D- Phe- Ar g- Tr p- Lys- NH2Ac- Nl e- As
r-H s-D Phe-Arg-Trp-Lys-NH 2

WQ@\o0bl0a1#& p- Hi s- D- Phe- Arg- Trp-Orn-NH 2 PCT/AU2005/001552
Ac- Nl e- Asp- Hi s- D- Phe- Arg- Tr p- Dab- NH 2
Ac- Nl e- Asp- Hi s- D- Phe- Arg- Trp- Dpr- NH 2
Ac-Ser-Tyr-Ser-N e --AAssrpyy H s- D-Phe- Arg-Tr
r-Lys-dy-Pro-Val -NH 2
Ac- Ser-Try-Ser-N e-Asp- H s- D Phe-Arg-Trp
--LLyyss--1NH2
Ac- Tyr - Ser- Nl e- Asp- Hi |s D- Phe- Arg- Trp—%s NBb
Ac- Ser - N e- Asp- H\@-I\ﬁ% Rip- }ﬁE&%-i’rﬁe-Ar s A
Ac- Nl e- Asp- Hi s- D- Phe- = = 2AcNIeAs
r-H s- D- Phe- Arg- Trp s-@y-Pro-NH 2 | Ac- N e- As
r-H s-D Phe-Arg Hcr—ere-IAyﬁ-I—Eh-y}Ph@AVQﬂ"an@rﬁ NHj
Ac- Ser- Nl e- Asp- Hi s- D y-Pro-Val -NH 2
8 . The conposition of claiml1l or claim2 , wherein
t he al pha- MSH ansd-Ditprésp-His-DePRrarg[rmDehaNHBH, [Nie 4
, D-Phe 7]-al pha- I\/ISHa’—[—D-Se-Fl—D-Qhe_'?] al pha- MSH,
[D-Tyr 2 , D Phe 7 | pha- MgH, | D- Ser 3
D- Phe7] - al pha- M- EDA%TH-’lS' %%é?&'féﬂ’ﬁ%%—l
[D-A u5, D Phe7]-al

D- Pheg] s gl RltasoVe- AR RS pr2A Or, 817 AL s MR L N,

Ac-Ser-Try-Ser—Nle-IAsp-His-D-Phe-Arg-Trp—Ldys-NHz

| |

Ac-Tyr-Ser-Nle-Asp-His-D-Phe-Arg-Trp-Lys-NH,

Ac-Ser-Nle-Asp-His-D-Phe-Arg-Trp-Lys-NH,

Ac-Nle-Asp-His-D-Phe-Arg-Trp-Lys-NH,

| |
Ac-Nle-Asp-His-D-Phe-Arg-Trp-Lys-Gly-NH,
| |

Ac-Nle-Asp-His-D-Phe-Arg-Trp-Lys-Gly-Pro-NH,

Ac-Nle-Asp-His-D-Phe-Arg-Trp-Lys-Gly-Pro-Val-NH,

Ac-Ser-Nle-Asp-His-D-Phe-Arg-Trp-Lys-Gly-Pro-Val-NH,

The composition of claim 1 or claim 2, wherein the alpha-MSH analogue is
[D-Phe’]-alpha-MSH,

[Nle*, D-Phe’]-alpha-MSH,

[D-Ser!, D-Phe’]-alpha-MSH,

[D-Tyr?, D-Phe’]-alpha-MSH,



[ D-Phe7, D-Trp9]-al pha-MsH, [D-Phe7, D-Lys u

] -al pha-MsH, [D Phe-7, D-Pro 12]-al pha-MsSH, [ D Phe7,
wO20al03718§ - al pha- MSH, [D-Ser1l N e4, D- Phe7] - al ptIEHANSBII5/001552

[D-Tyr2, N e4, D Phe7]-al pha-VMsH, [D Ser3, N e4,

D- Phe7] - al pha- MSH, [Nl e4, D- G u 5, D-Phe7] - al pha- VSH,

[Nl e4, D-H s6, D-Phe7]-al phgg MSH, [Nl e4, D-Phe7,

D- Arg8] - al pha- MsH, [Nl e4, D Phe7, D-Trp9]-al pha- MSH, .

[Nl e4, D Phe7, D-Lysi”-al pha-MSH, [N e4, D-Phe7' D-Pro

12] 2al D-Phe7, D-Val 13]-al pha- MSH,
@/ﬁ}g@?% P‘W&&%&H [@24, D Phe?. ]c,yzlg] o pha- NBH
Hf Oys5. | o] - al pha- MSH 5,
cﬁ;ﬁflﬁt ﬁ-%ﬂ% TR S S L e Ve 15 o
% 3]5 - VBH 4 i2 [Nle4, D Phe7]-al pha- MSH 4- 10,
-Gad ?lphqt-%%H,wsH 4.p ,

[D-His , D-Phe’]-alpha-MSH,
[D-Phe’, D-Arg®]-alpha-MSH,
[D-Phe’, D-Trp’]-alpha-MSH,
[D-Phe’, D-Lys! 1]-alpha—MSI—I,
[D-Phe-’, D-Pro'?]-alpha-MSH,
[D-Phe’, D-Val"]-alpha-MSH,
[D-Ser', Nle*, D-Phe’]-alpha-MSH,
[D-Tyr?, Nle*, D-Phe’]-alpha-MSH,
[D-Ser’, Nle*, D-Phe’]-alpha-MSH,
[Nle*, D-Glu® D-Phe’]-alpha-MSH,
[Nle*, D-His®, D-Phe’]-alpha-MSH,
[Nle*, D-Phe’, D-Arg®]-alpha-MSH,
[Nle, D-Phe’, D-Trp’]-alpha-MSH,,
[Nle*, D-Phe’, D-Lys'!]-alpha-MSH,
[Nle*, D-Phe” D-Prolz]-alpha-MSH,

[Nle*, D-Phe’, D-Val'*]-alpha-MSH,

—
[Cys®, Cys!'®]-alpha-MSH

4 7 10
[Cys’, D-Phe’, Cys'"]-alpha-MSH

[+ 1 1
[Cys”, Cys ']-alpha-MSH



D- Phe7] - al pha-MSH 5-p , [Nle4, D Tyr7]-al pha- MSH
4.115 [ (pNR) D- Phe7] -al pha-MsH 4. p , [Tyr4,
wor@eeFiisal pha- MSH 4. 10, [Tyr4, D- Phe7] - al pha- MSHAG2M3/001552
, [Nl ed] -al pha- MSH 4-11 , [Nl e4,
(pNQ2) D- Phe7] - al pha-MSH 4-1 1 5 [ Nl e4,
D- Hi s6] - al pha-MSH 4-11 , [Nge4, D-H s6,
D- Phe7] - al pha- MSH 4-11 , [Nl ed4, D Arg8]-al pha-VsH 4. |
[Nl e4, D Trp9]-al pha-MsH 4-11 , [N e4, D Phe7,
D- Tr p9] al pha- MSH 4.1 [Nl e4, D Phe7]-al pha-MsH 4.9, or

[N ed,| DyPhe7, rp9] -al pha-MsH 4-9 . 9. The
c@“—ﬁ%;éytsi Ealpg?-l\/ﬁéi m1l or claim2, wherein the

al -IMSH anal ogue is [Nl e4, D-Phe7]-al pha- M5H

ACye} (ye 4]-alph -al pha- MBH4- 11 , [Nl e4, D Phe7,

D ] - al pha- MSH4- 11 , or [ NI e4,

3G9k Cys 31-plpha-MSH,.9. 10. The conposition of claim1
or im2, wherein the al pha- MSH anal ogue i s [ Nl e4,

B e amoont of " al phar e ©"
a[‘ﬂﬁé"?myﬁalbﬂﬁl\j@im&,l ation is 0.001 to 20% by wei ght.
[Nle*, D-Phe’]-alpha-MSHy.;1,

[D-Phe’]-alpha-MSHs. 1,

[Nle*, D-Tyr"]-alpha-MSHy. 11,

[(PNO,)D-Phe’]-alpha-MSH,.11,

[Tyr*, D-Phe’]-alpha-MSHy.1q,

[Tyr*, D-Phe’]-alpha-MSH,.11,

[Nle*]-alpha-MSH,.11,

[Nle*, (pNO,)D-Phe’]-alpha-MSH,.11,

[Nle*, D-His®]-alpha-MSH,.11,

[Nle*, D-His®, D-Phe’]-alpha-MSH,.11,

[Nle*, D-Arg®]-alpha-MSH,4.11,

[Nle*, D-Trp’]-alpha-MSHy. 11,

[Nle*, D-Phe’, D-Trp9] alpha-MSHj.11,

[Nle*, D-Phe’]-alpha-MSH,., or

[Nle*, D-Phe’, D-Trp’]-alpha-MSHy..

The composition of claim 1 or claim 2, wherein the alpha-MSH analogue is

[Nle*, D-Phe’]-alpha-MSH. o,



10.

11.

12.

13.

14.

12. The conposition of claim1l, wherein the anmount of
al pha- MSH anal ogue in the fornulation is 0.05 to 10%

whoosesyBt . 13. The conposition of any one of PCHANE003/001552

to 12, wherein the TDS conprises (a) a solvent system
in which the al pha- MSH anal ogue (i) is soluble or at

| east substantially solubleysor (ii) can be nmade

sol ubl e or becone nore soluble by addition of one or
nore sol vent and/or solute nodifying agents; (Db)

|0 S e of cellular activation enerqgy;
Z@Qecﬁi’f&%l?@ﬁ%&%@-%’ skin stabilizer. 14. A topical
C itign forgthe tr dermal delivery of an active
a@ﬂ%i'%&?@fﬁpﬂﬁéﬁﬁm-lh@ém is an al pha- MSH

anal pgue, ,and_wherein the conposition conprises: (A
d?uﬁgg%Pm%hém@6¢@Qﬁ+9in whi ch the active agent is
soluble or which is nodified to solubilize the active
agent, and which has substantially the sanme dipole
nonent as that of the conbination of active agent plus
SlevaontposifioneficlaiB) 1 ait clhiend; whereinsihk \adpita-MiSHI driabrgue is [Nle*, D-
v{.Ng €O structural features as that of the
Q@Fﬂvﬂﬂgagﬁﬁﬂand conpri sing an ethylenically
unsat urated pol ar group containing at | east one
functional group containing at |east one heteroatom
sldreeeamenpsitionnett #y ecoap cleimsilstoi HY whereiny e ramavint 06 gépha-MSH
) | e abol.i,zabl e sol ute
%@%P?ﬁ%&“@%%%%F@#W&q§6@8ﬁg%%ﬁg%Xgﬁﬁéﬁe of formng a
tenporary (non-coval ently bonded) conplex with the
tive agent; (D).at |east one source of cellular )
| PP BHI BNk §lpim Jldd Whesein dha | amount of adpha-MSEt apglegue in the
TR AP 0GB 1097 bPhkigi ating the body’ s repair
nmechani snms i n resportse to transdermal mgration of the
active agent through the skin. 15. A topica

ositi.an for the transder del i ve f an active
T3EROTRRHEPR PR CIARS ddenes WEorai af B dopprscs (5 a solvent
3Pt GH vhicH e WL MTH RS 08 RTAPR! doluble 5CATRELsE Sibstantially soluble,

or (ii) can be made soluble or become more soluble by addition of one or more solvent

and/or solute modifying agents; (b) optionally, a source of cellular activation energy;

and (c) optionally, a skin stabilizer.

A topical composition for the transdermal delivery of an active agent, wherein the

active agent is an alpha-MSH analogue, and wherein the composition comprises:

(A) at least one solvent in which the active agent is soluble or which is modified
to solubilize the active agent, and which has substantially the same dipole
moment as that of the combination of active agent plus solvent system;

B) at least one solvent modifier having common structural features as that of the
active agent and comprising an ethylenically unsaturated polar group
containing at least one functional group containing at least one heteroatom

selected from the group consisting of oxygen, nitrogen and sulfur;



15.

16.

17.

(a) at |east one non-aqueous non-toxic sol vent _
sel ected fromthe group consisting of |ower aliphatic

worewe/3assl pol y- hydr oxy conpounds; (b) |i noneneCT/ABRMN001552

oil, or a mxture of |linobnene and |enon oil; (c)
met hyl sul f onyl net hane; (d) a solute nodifier
conprising at |east one comwund sel ected fromthe
group consisting of 3,3 -thiodipropionic acid or an
ester or salt thereof, an oxindole alkaloid, a
pelyphenoli ¢ fl avonoi.d,.a sugar duct of . a
IR onu b e oan BeEBplish ol s matisula sranpound capable of
phosphafdrfihg & flpor@y (Yord-8valknt} bahdedYichbRABldR With the@tive agent;
at | east one substance which induces in situ
d&er at pidrasspne soupceef aslthvier activation pnesgykand, optidnallyz er

risj t e . 0 | ected fromthe . .
ST conedoneca) saRMizpP ERAMRIARATE, Haak's 3o Focchanioms in
havi ng fesponsehetthingdeintal aligtation 3f dRrdetive adedfthrowth 186 klgh.
of said aliphatic carboxylic acid with an aliphatic
al cohol having fromto about 20 carbon atons wherein
sAitg.eqt . t f .
5 PriE PmpARich fofh i ulhsdgs AT, BAREy B b UG gl wherein the
iactivcagegt FeinaugeVSE malague, andbylecdin tleengmiishign comprises:
t api cal | agm'nisteringtothesb'ect acﬁg_rrpoition .
§8 any. BrigPne pap-Aguets Bonripxio pIva, &olgled GatmgRe gfeprronsisting
16, whepgiokes alishatio WRABL ShPPL1y By Rbaipstied; t 0
provi de al pha- "MSH anal ogue in an effective amount and
tbhe t olimenense lamanaribgeasskerayf limermk and tsma@soiln
ﬁg’ der nﬁllethtyﬁds?lﬁgﬁ)élg{eltﬁ he subj ect wi thout inducing

nol ogous”’desensi 74ti on of the mel anocortin-1

r@cept o4 solate mbgifiet bpapiisingd 8 ledfidnaRbAPAUA sélb@bdFrdRy the group
wher ei n al pha- MSH anal ogue is adm nistered at a |evel
not consisting of 3,3'-thiodipropionic acid or an ester or salt thereof, an oxindole

alkaloid, a polyphenolic flavonoid, a sugar adduct of a gluconuride, an

isoflavone, phosphatidyl serine, phosphatidyl choline, Vitamin D; and

Vitamin K;;

(e) at least one substance which induces in sifu generation of cAMP or cGMP;
and

® a skin stabilizer comprising at least one compound selected from the group

consisting of an aliphatic carboxylic acid having from about 8 to about 32
carbon atoms, an ester of said aliphatic carboxylic acid with an aliphatic
alcohol having from to about 20 carbon atoms wherein said ester has a total

of from about 9 to about 36 carbon atoms, and Vitamin Dj.

A method for inducing melanogenesis in a subject comprising topically administering

to the subject a composition of any one of claims 1 to 15,

The method of claim 16, wherein said composition is administered to provide alpha-

MSH analogue in an effective amount and time to induce melanogenesis by the



18.

19.

20.

21.

22,

23.

24,

25.

26.

exceeding 10 ng/m in the plasma of the subject for a
period of at |least 4 hours. 19. A nethod for

w@e@eesitissig UV radi ati on-i nduced skin damage i PCHAU2005/001552

subj ect conprising topically admnistering to the
subj ect a conposition of any one of clainms 1 to 15.
20. The net hod of claim 19,3mherein said conposition
is adm ni stered to provide al pha- MSH anal ogue in an
effective amount and tine to i nduce nel anogenesi s by

t he_nel anocyt es.in epider tissue of the subject

W ‘Sﬁ%‘ffty?elsn. uc?pﬁ(berWSﬁ%fSSﬁeo@J s esﬁgleﬁ ZEEhos B%I”?lﬂg homologous
riRbaRnarion 6f the hRIABEOHIS- Ofecdi6rs D Bica®bjecl. The

met hod of claim 19, wherein al pha-MSH anal ogue is

adm nistered at a | evel not exceeding 10 ng/m in the

PHESTBOES ) Ske Sy hPlgey WR r rt
abxpdeaindSH) agiml dpthe plsmadifiti ssibjpcefbr atperiod 698 le&304 hours.

exceeding 5 ng/m in the plasma of the subject for a
period of at |east 4 hours. 23. The nethod of claim 18
A nfdtRdd Tt pre GRS ynl hSe i i isi
adm ni ster x]%pée at aglrut;\\’/e cﬁﬁg%n'\{@@é%gﬁkggugm%%e/ m aiSHthe %tecomp rsing
popisatly asiministerigghp detsubert acqmepdsiitbnaff aay oheatlauns 1 to 15.
hours. 24. The nethod of any of clains 16 to 23,
wherein the subject is a human subject. 25. Use of a
CIERASHbA @F cRim ATy vARE®5aill | BhFsitioh 35 2@midistbRE to provide alpha-
manuf acture of a topical preparation for inducing

Hnonpdogasi i pm edfesiivg emount2and Time ¢edndifcecinglanp@hgesis by the

' h ti adm ni st ers al pha- anal ogue

SRRk RpRRARY BN T SR Bl reBBe BbfSotogous
idestusitizamdrosfafe nekindcdyintinecdprdra 8O Bits@bjettnepi der mal
ti ssue of the subject w thout inducing honol ogous
desensitization of the nelanocortin-1 receptors of the
SR Ghod o clahig o Y &) fhni
e fhod S oafliaoy HhoRin Aok 1A es BB L iblNered at o evel nor
sutgeditg dxngAml embeé phista ef deedbjegt b0 a period of at 1édse4 hours.
pl asma of the subject for a period of at |east 4
hours.

The method of claim 18 or claim 21, wherein alpha-MSH analogue is administered at a

level not exceeding 5 ng/ml in the plasma of the subject for a period of at least 4 hours.

The method of claim 18 or claim 21, wherein alpha-MSH analogue is administered at a

level not exceeding 2 ng/ml in the plasma of the subject for a period of at least 4 hours.

The method of any of claims 16 to 23, wherein the subject is a human subject.

Use of a composition of any one of claims 1 to 15 in the manufacture of a topical

preparation for inducing melanogenesis in a subject.

The use of claim 25, wherein the preparation administers alpha-MSH analogue to the

subject in an effective amount and time to induce melanogenesis by the melanocytes in



27.

28.

29.

30.

28. Use of a conposition of any one of clainms 1 to 15
in the manufacture of a topical preparation for

w@e@emstiBsig UV radi ati on-i nduced skin danage i PCEHAU2005/001552

subject. 29. The use of claim28, wherein the
preparation adm ni sters al pha- MSH anal ogue to the
subject in an effective anpint and tine to induce
nel anogenesi s by the nel anocytes in epidernal tissue
of the subject mﬁthout i nduci ng honol ogous

gﬁ%’g glillfﬂt { Zat I téle oY egtf W, t}ig&?ﬁ%gr ctzllng\,ﬂ)é f Cept y esengltlztagon of the
RhERAGRL RN r@démo@s §186 Sutjédpha- MSH anal ogue t o the
subject at a |evel not exceeding 10 ng/m in the

pl asma of the subject for a period of at |east 4
hﬂiér@se of a claim 25, wherein the preparation administers alpha-MSH analogue to the

subject at a level not exceeding 10 ng/ml in the plasma of the subject for a period of at

least 4 hours.

Use of a composition of any one of claims 1 to 15 in the manufacture of a topical

preparation for preventing UV radiation-induced skin damage in a subject.

The use of claim 28, wherein the preparation administers alpha-MSH analogue to the
subject in an effective amount and time to induce melanogenesis by the melanocytes in
epidermal tissue of the subject without inducing homologous desensitization of the

melanocortin-1 receptors of the subject.

The use of claim 28, wherein the preparation administers alpha-MSH analogue to the
subject at a level not exceeding 10 ng/ml in the plasma of the subject for a period of at

least 4 hours.



