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TREATMENT OF ALOPECI A TECHNICAL FI ELD OF THE | NVENTI ON

The present invention generally relates to conpositions and nmethods for 5
the treatnent of al opecia. BACKGROUND OF THE | NVENTI ON

Al opeci a has been a problem afflicting manki nd and ani mal s for

t housands of years. In many individuals, alopecia causes enbarrassnent,
psychol ogi cal probl ens, GOMP ”ﬁ@l‘éﬁaﬁm&lﬁ'ﬁﬂoﬁﬁ@%n affect one's
sel f image and feelings of 10 S been hypot hesi zed to
have various etiologies in nal es%mwﬁNTﬁfngﬁQ?%cﬂény of which invol ve
gonadal steroids. Alopecia is nore common in men (e.g., nale pattern

bal dness or androgeni c al opecia) than in wonen (e.g., female pattern

bal dness) . COSTWHNI(EAEE&E&H QR EHEINYENTION | i ons of dollars and countl ess
hour s of research solve this probl }5 or In itself,
hair loss is a natural RETERIRVentg: rge@?%&w 51 tp GRRpgsitions and methodgfog 1,

i nvol ves the b(hé{rpa Lgpment of the follicle, a stationary phase, and
a final ase urlng |chthe hair is expelled. This alternation

bet ween the phases of growth (the anageni c phase), regression (the

cat ageni ¢ phas and. the rest (the tel egenic phase) is due to the
specific secr &f%%ﬁ%@%@‘ﬂ%?h&wﬁm |ch acts as a gland, and 20

progressively produces 9&1%@?‘%%5 KRk fftd r&ﬁérﬁh?ﬁﬁct@l aﬂﬂﬁlﬁs?x?d;?au' Chl a6es

after a resting peri he cyc egl ns ve opnen e halr

follicle that thowasdsws yearenhd Many individlalsihispsid edusesnitaimssment, geydhioldpiuad of
mesenchymat ous cells, resulting in the formati on of a dermal Papl I 1 a.

In the final dwebjemgt mh@mgémressmawyl ¢ane affedt| epe’s self Smege andi ngseof

derm c papilla d| |de ctive ry 1 n order 't uce | | s:25
which i neiéj sex ma i&% gﬁg'ﬁ &’SS%gg)th‘fez‘émoﬁ)ﬁle@ ﬁgPe%éPrm \%ﬁ%
Buring the femﬁl%& Qﬁﬂi}' &f \Wﬁ@ﬁ EnvBl¥eOSdnadil StdrSidsiC A IOy B rRde cbﬂﬂnd?ﬂhbmen
detaches itself fromthe papilla and rises towards the surface. In the

t el ogeni ¢ phadeegt malépatiern baldngss gr dndrogenicialapgeiahthan én women (e. Ol paEm
PCTf US98/ 269550a1dness) Cosmetic research has devoted millions of dollars and countless hours of

‘ -

research to solve this problem.

15 In itself, hair loss is a natural phenoménon. Hair growth follows a cycle
which involves the birth and development of the follicle, a stationary phase, and a final
phase during which the hair is expelled. This alternation between the phases of growth
(the anagenic phase), regression (the catagenic phase), and the rest (the telegenic phase)
is due to the specific secretion of the hair follicle which acts as a gland, and

20 progressively produces a mass of keratin which it eliminates and replaces after a resting
period. The cycle begins the development of the hair follicle that rises up from the
dermis which contains large numbers of mesenchymatous cells, resulting in the
formation of a dermal papilla. In the final stage (the anagenic phase) the cells
surrounding the dermic papilla divide actively every 12 hours in order to produce cells

25 which line up, grow longer, and begin to keratinize. This is hair growth. During the
catagenic phase mitosis no longer occurs and the bulb detaches itself from the papilla

and rises towards the surface. In the telogenic phase the hair is fully keratinized and is



2 ready to be expelled. After three to four nonths, another mtotic
cycl e begiwisggsaphhe germ nation zone of the hair and apeiswrEREr
follicle is forned. Al t hough .a variety of techniques
have been enployed to treat alopecia, 2 there remains a need in the art
for nmethods and conpositions for this purpose. The 5 present invention
fulfills this need and provides further rel ated advant ages. SUMVARY
OF THE | NVENTI ON The present invention provides a

met hodol ogieadha bé sxpeliedctAfies thege to Heur months,rangther mitatic cyc ins, inghel i s

based on the discover at _.the,primary. e.of al al opecia in
humans and®¥ IOMP#ﬁtg%g@B%M?%?Qﬁggﬁ 5@8‘|1| n cell-medi ated 10

i muni ty. Since pubeAfiogh 4 fArdiPdf tRhAiGués KavBBRen bidpRIYLA 99 st Akcia,
estrogens, and since al opeci a androgenetica very rarely starts prior

t o puber t ytheteoremaiml a heesk ir the sarefor methodsvaridvenupdsitions flan this) pupase. The
deficiencies in,cell- Lated i nj t re.djrectl . responsi ble for

o) opect 3 aPESTR I RRoN BHUR Gissrl FRkproyes SieC AT RE [ et hymus

gl and, which regulates cell-nediated inmunity, involutes at puberty. It
was 15 subsequently hypot hesized that there was a high degree of |ikelihood
t hat an i nSEMMARY OF THEGNWVENTION esponsi bl e for hair loss. Hair |oss

rarely occurs without inflamyation. ... Therefore, invest if&gt,i ons were
undert aken to det er nipePIesent daYRNEoBProYides  methadelqgy that is effestiyarfsithe e f or
t he variou I egcl A rdeg .t %ﬁ,r' | |0

agent, che%eicng‘le&g?/fs)%lgﬁéaghétélssotj%gglélilz Eehek‘gf %t [ gﬂr?g%}(l:%gﬁntag’} %gélggt %isn%l 1t hat

i nduce 20 slopediaiyt hathamxdrd othér warnvblodded viintp4lsl is a decrease in cell-mediated | t has

surprisingly been deternmned that a fungus i.s responsible for .
vi rt uallfy Bpmugits cSines pyberty 1§ relaied torAndngTgasg s andregensang esirogens, and since

der mal / epi ' ' i rly a t, W od' s | anp
(W) radi R &’J‘ﬁ#’%}é@%w %Xefaé%l_& %a‘?geg’g‘e?!‘ ‘o YRS h‘m&’galf %S%% % a
trichophyt givoRRECH ¢6 isVknbwd Wit i ddficRicieddh bdll-mediattdt Ghifiuied - ard Ndireblipe 25
of fungus that |ives on the male scalp is genetically different fromthe
type of f uregpensible fortglepecia areata and alapesiartatalis.s daisplsomaven thet theathyineg t o be
bound by thjs,th v bt 5 ieyed that .thi upgus. is th imary °
factor for E‘r?é‘ii’r Wﬁgés}g.reégﬁég?l ‘f/eusrtrf? %I‘gilegl ir’%‘gu“é‘?’?hé& J_&l_ﬁeg cﬁqsg’%'?/eét? Y tﬁat Bhis
fungus 155 subseq@nlly hfpothesized iRdtabirt fvas BiHigh Bégrés of lilkdhobd Gh s Mibafous

been isol ated, anal yzed under the m croscope and found to be of the species
WO 99/ 3207agent was responsible for hair loss. Hair loss rarely occurs without inflammation.

PCT/ U89812§‘ge5rgfore, investigations were undertaken to determine the cause of the inﬂgmmation

responsible for the various forms of alopecia. In order to determine the infectious
agent, chemical systems that solubilize keratin and chemical systems that induce
20 substantial exfoliation were developed.

It has surprisingly been determined that a fungus is responsible for
virtually all cases of hair loss. This fungus resides at the dermal/epidermal junction and
is clearly apparent with Wood’s lamp (UV) radiation. Cultures of the scalp reveal that
this fungus is a trichophyton species with a variation that is sex determined. The type

25 of fungus that lives on the male scalp is genetically different from the type of fungus
that lives on the female scalp. While not wanting to be bound by this theory, it is
believed that this fungus is the primary factor for hair loss. Equally surprising is the
discovery that this fungus is spread by an ecto-parasite. This parasitical organism has

been isolated, analyzed under the microscope and found to be of the species




denodi ci dea. To-.date, this parasitical organismhas been found in all test
subj ects who wo 9932072 experiencing hair loss. : PCT/USY326955
present invention provides conpositions and nmethods to resolve the

fungal infection problemand elimnate thegecto-parasite, thereby treating
al opecia on 5 the scalp of a warm bl ooded ani mal in need thereof,

I ncl udi ng humans (coll ectively referred to herein as a "patient"). As
used herein, the phrase "treating al opecia" neans stinul ati ng and/ or
regenerating riemodigidea: oisdate, 8ps parrsitigab brganisioes beemfouad i all tesbsubjects whaunt
of a hair regenerati.on.ca,}raloolsition of this invention. As used herein, the
term " of 18 PIRVE Y "l0%%ans an amount of the hair regeneration
conposi tion which 10  stipiprabmSnddiioR providis Rempbafontaind mMtRvdsho 2gdhRItRS ed
with a hair-loss affiliations (such as mal e pattern bal dness).

Hai r regener atfungel dufeption probles aifd ¢limigaterthe attogarasive; tthérabyT fteatingddlopecit] e r | 4
and may optjonally_contain teroid, an indole-based conpound, ,a mtocide,
2" T OB E autinstelt S8 e bRORGL I val B PeR theieoh nRcluFRE TR 6Pty
acid and/ or a .gki hsarpéi §N : gty PILY=To
her ei n, T[err]?ﬁgﬁ%@%rﬁs&g a gﬁ)élhé lat'e g%)??rrcglétths? po thi/rfer%tlsnlgnal?pr%ggtion

5, a steroid isieluldiag smorxicgeneratingr biie growthgbss ttegical eapplicatipme ob laaneffective

spi ronol act one, pregneaol one, dehydr oepi androsterone (DHEA),
di osgeni n, tri3maEYPER YK sreengatirycomposition ih gk drveatien- oAs tused beraiy thsdermun

I ndol e- based G ﬁ!*@d ' *l | ndo [{e ' : . .
N-[ 2- (5- Met hox%@ i n%%ﬁ-ﬁg- ?ﬁ? %@’% %I %’gl?:e a%aglg%géé%flgw%%cfp P osition which

i ndol e- 3- cap bisfigulatés and/or régenefidschalrSgrawtLisdbdiated efithsdhieddsa atfilidicAg(sacic e
and skin penetrant, wherein the skin penetrant includes PX-13, the

surfact ant i ncsyapdepatismm ealdness)f act ant, and the fragrance i ncl udes
ment hol , benzyl al cohol ., eugenol .. phenoxyet hanql.. . i sopro .pal mt at

i sopropyl nyristate, be g%ﬂef%vgﬁ?‘@!’?%%%ﬁf?g}%%ve@%q }%‘?@“Wﬁ@ﬂfﬁ?ﬁ“

i soanyl 25 Sadnﬂciﬁla?t(ﬁaﬁoﬁﬂﬁr%bmld SE0IL VP ixfiolelbdst® torpbRd, S4 hédidd) L a
benzoi c acid, benzyl benzoate, methyl salicylate, phenol, oleic acid,
caproi ¢ acid, tiefigvenoidaehantjifingal materiahi arf huti-infamnateny! fatiy sacifiend/et janskin
met hyl cha:lion% a{l anti-fungal material includes undecyl eni ¢ aci d,
gri seof ul vih, LEVBIHRITRREnd/ or an azol e conpound; an anti - _

i nf I“arrmat ory fatty aci d_As”&sle&"ﬂ@r%inTk_I%l_téﬂdOf@ Sreqfflited exttactsSof BPRhosinFekchon
absdrption 30 enhancer includes khellin, nmethyl nicotinate, M Decy net hyl
sul f oxi de, di ef;hwisterdd includes tdvDoRU¢B 2fifake, progesterone, pregnenolone, spironolactone,

PCTf US98/ 26955 . . . .

glycol, citri cprs&weaql%eyrwvéroamﬁreﬂwiﬁﬂs%@&%n&wsg?mané@heavl,eﬁ%m eased
surfact ant, j leN6n indoTe-BY g(ggé : :
The met hods of 1| ﬁag&ﬂﬁ%g)r? ?féosﬁo(i oérdef ?%ét | %gwg%%pec (gﬁlld\r?@flg%pes T oele’sl?eel?)tgmgf
cl eansi ng 2t6e NG2Y(PpMidthoxyidi-irdol-3 W ethyHastansids | skgtodg emid/ort indale-rgarbinel; a

cl eansed scalp with a . . ) .
mitocite is a solution of surfactant, fragrance and skin penetrant, wherein the skin

penetrant includes PX-13, the surfactant includes Gentek surfactant, and the fragrance
includes menthol, benzyl alcohol, eugenol, phenoxyethanol, isopropyl palmitate,
isopropyl muyristate, benzyl salicylate, phenylethyl salicylate, thymol, isoamyl
25 salicylate, phenylethyl salicylate, Triton X-100 surfactant, benzoic acid, benzyl
benzoate, methyl salicylate, phenol, oleic acid, caproic acid, and/or carbaryl; a
bioflavanoid includes querretin methyl chalcone; an anti-fungal material includes
undecylenic acid, griseofulvin, terbinafine and/or an azole compound; an anti-
inflammatory fatty acid includes TES triolate and/or PX-13; and a skin absorption
30 enhancer includes khellin, methyl nicotinate, MSM-Decy methy] sulfoxide, diethylene



5 keratin solvent system applying an acid peel solution to the keratin
treated see 99320md applying a hair regeneration conpogicinsds/aéess hi S
invention to the acid peeled scalp. The met hods of this invention
further include the optional step of applying a topical anest hetic
after the scalp has been treated wth the keratin solvent system but before
t he aci d peel solution has been applied. Such topical anesthetics
preferably include a 10 surfactant that will enhance penetration and a

sol ubi | i zeglyaeh citripoasid,i pyruwici @pidwinhenoxyethanelc | transentel, peemteka suactant,

further optional..step.in eg application of a hyperactive urea gel
f or mul atid’:ﬁmf ab@&@?%“z?’gﬂﬁﬁé“%&@%{- on the surface of the scalp. This

opti onal step iTheRRéthdEthif ihféntfol FoRfrbatingeAbpet R MEIuER thaSeRESN
applied, but before application of the hair regeneration conposition.
15 cleansing the sChlpafsipatjentfwitthaeclsansing agept; treatingtherpleansed dealp witha

cl eansi pg ;shanpo that |ncludes ., a hard-surface. ethoxyl ated cl egnser,
Cont ok 5o iKSTHBFOVERLSYSIATH SORDARE e A Peol SolyFERcit the KFrat &eateq seapbAad

sol ution, Eg@e& Eﬂer&\?oﬁ' | : r r ation,
wherein thﬁgBl rea géeif ﬁ.%or nmu af‘g) gﬁﬁ %ﬁ%*‘ggte}ggg{rvg%t}&c@tﬁ?g‘ggkfe&?d ?Jcraj é-’gﬁeélr oxi de,
propyl ene méthods of ¢hik dny¢mioadfiztheo hmlludentheaoptydniat stepi df applyingnertopithle aci d

peel 20 solutjon includes a physiological acid., The optiona] surfactant and
Sol ubi | | 2eFBhetc afier s spaipihes bten tFﬁ?Fﬁ%d’@gi eeritingoNeabvatm bahetsp tional

hyper acti vg: : [ . < LLL I (of]

B oot ik beg Bflonhabiodh Mlied. | SuoHoHRFS allsBticl plirt b infiuds 5
and/ or 1@t hyiersstamtothd€ @il enhance penetration and a sdltibidi@atishdcahpsitionswhichswidf thi s
i nvention will be evident upon reference 25 to the follow ng detail ed

descri pt i dcilitate penctrgfipreFA fEiaROPvmElsier indhideprpplicaton of a hyperactive urea The
Flgure i 11492t 85 RURILLl SRl Yok pHRURSH the'sutSbd SPEE S8 T4 Bhtfona

ti ssue.
PCT/ US98t

] [performed after the acid peel solution has been applied, but before applfzation of
DETAI LED DESCRI PTI ON OF THE | NVENTI ON As menti oned
above, t hethphais rageneratiargamnestiodc| oses conpositions and met hods for

the treatment of al i i.gal | i ' L.ror eration’

corrpos'?i on to the g@@%?ﬂ%;g%&lgghﬁén <’glllc%ng %cgé%‘%p%%?&@ﬂ%}n |légrs§%|ﬁ€°r? of the

hair 5 ragenehads PharE 0T dithdX)labdd dERsd! Gemitdk doMURAL ITHe K¥PatiniBlvent

acconpl i shed in any nmanner which will result in the delivery of an

ef f ecti ve wystsominchides hauwrérabdased sejutiesn, anjasetic acid-basadpipivtianoamd(ar 1 wea gal nal |,

I ncl udi ng ftc(i’e i1V§r1¥ to the Qai r fe? .%{a%?f .F‘ﬁrdeexa I%g .. .admnisgration

may be by PHBIEGPT aRBreRt dreafef orpinlitpy ipqihes e oitp acid WS RSy o
propylene glycol, ethoxylated alcohol and acrylic acid copolymer. The acid peel

~
=

20 solution includes a physiological acid. The optional surfactant and solubilization
composition includes Gemtek surfactant. The optional hyperactive urea gel formulation
includes urea, citric acid, urea-peroxide, 2-phenoxyethanol, propylene glycol, Gemtek
SC-1000 and/or ethyoxydiglycol.

These and other aspects of this invention will be evident upon reference

25 to the following detailed description.

BRIEF DESCRIPTION OF THE DRAWING
The figure illustrates purification of Thymosin fraction 5 from thymus

tissue.




hair stimdl ation is desired. 10 The hair regeneration
conposition wesssmraul ated for topical adm, ni strati on. pcrU$sRESS

topi cal formulations include one or nore hair regeneration

conpositions in the formof aliquid, |otign, creamor and gel. Topical

adm ni stration may be acconplished by application directly on the
scal p or other area. For exanple, such application may be acconpli shed
by rubbing the fornulation (such as a lotion or 15 gel) onto the skin of

the scal p, or DPETABED DESPRIEPEION PFOFHE INVENTEONor nul ati on. Any

gquantity of the topical formulation sufficient.to accelerate the rate o
nair groweh s 0 ef s pguiohed aBove, e Bictent-invenfct Bistiors pompogtions

the progress Ghethsds' fof) fid¥rdhtment of altiPeti8 by Stopical administration of a hair AGRAEHEGY! V.
i n one enbodi ma%t gf ot he pr eseennto iawgpt ibgﬁt?plgahaﬂmgo Orne%eaﬁe?lgt I'on

conposi tion i sompositicedo whe stalp rof| aigatient s mead dbireafe Adnpmisteationt diktheoligir
certain ext%acts of .t hzm)si n, sg)f(cetgifical Ly an extract ref (irée ., to as

t hymosi n f ractiPEffemton compesition, o1 1¢ Bresemt idveiion. may Qg aggamplishe ARAROEL t he
hai r regener atymm A it iR MmO deli S eFaMRRL iRbud | an
i ndol e- based corrgbungl,)l%gmmltg%‘fo gl,lvegybc% oﬁgvtgérlltoi d, JShﬂtrk‘;f{aérl:lgStrglat?rl ﬁﬁg@?@‘m
material, an aotpositibh aorthe animdlainciudiey delivetly do sthé rhabfodliqhdsi o Foe reanple; .
25 Each of the above conponents are set forth in further detail bel ow
Thynosi n Fr actadnisiration may be by topical applicatigmgisectlystp dbg scalp, 9r othes yrep gvhgre
partially purifi \ %t UEe ol ypepti des prepared fromcalf thymnus
gl ands. TF5 hggir%gg@a?léﬁﬁ%eg{r?&prepar ed fromcalf thynus. However, it

\r/%ygg} 3(2)0?1230 prepared fr@iepQialri NRgerdyitiod, dBiiposition JGat forndflated hiférK efpicand
PCT1US98/ 26953dministration. Suitable topical formulations include one or more haig regeneration man

(Fooper e ompoSRaleth'6f iR ot £ RAR Bflof oy of B Hop TR dehifiliavon -
Ann. NY Acad. ng§i be accompHshied 9. appfdaribn dgﬁg@paﬁmalbidww fakdal ORYrieRfhmple,

strategy is illustrated in the Figure. consists of at least 40 to
50 distinct pousipagplicaion way be acdomplishas Hyoobbingghe formBlation Wsuchyas artbtien ge|

| af .5-9.5). .TF5.i tial f = |ipids,.. h t
el endor ol ol apbs fecskint, 8 Eciiine B b spfey GonticasR ot o (bR RmMHGRLs TARK | ng
| mune f URGRtO BT the tdpioalN Sm@RidnV 89 &QEnt! FTACBAGSR' i Gate 0T HIRY émvdtﬁ‘ is

humans with primary I'mmunodefi ci encies, and I n i munosuppresSed cancer
patients. A prefiectise, @hf dodatmdnt may be hicpeatddx asioftenfas pthptprdgress of their sgrowth at e
cel | - medi at ed .i(ﬁﬂuni ty. 10 Two of the mmjor biologically
active ingredi®Ht¥®S 0" TF5 are thymosin [err]l

Accordingly, in one embodiment of the present invention, a hair

20 regeneration composition is provided which includes, as an active component thereof,
certain extracts of thymosin, specifically an extract referred to as thymosin fraction 5.
Other components which may also be present in the hair regeneration composition of
this invention include a steroid, an indole-based compound, a mitocide, a bioflavanoid,
an antifungal material, an anti-inflammatory fatty acid and a skin absorption enhancer,

25 Each of the above components are set forth in further detail below.

1 in Fraction 5
Thymosin fraction 5 (TF5) is a partially purified mixture of polypeptides
prepared from calf thymus glands. TFS5 has been routinely prepared from calf thymus.

However, it may also be prepared from porcine, ovine, murine, goat, rat, chicken, and



(T[err]l) an i mmunonodul atory peptide of 28 am no acids (nol ecul ar wei ght

3,108 woldd00s) (Low et.al., "The chemstry and bi ol o0ycf{sok sin |.
| sol ati on and characterization and bi ol ogi cal activities of err] and
pol ypeptide [err] fromcalf thynus," ¢ J. Bio. Chem 254:981, 1979), and

thynmosin [err]4 (T[err]4), an actin-sequestering peptide of 15 43 am no

aci ds (nol ecul ar weight 4,963 daltons) (Low, T.L.K. , and Goldstein, A L.,
"Chem cal characterization of thynosin [er]" J. Bio. Chem 257:1000, 1982).
Tal and humBnehyrhds ﬂssaeshi Bﬂepgzratiomm isekitibm of AFE haveabeen dwstribedn{Hoopeaci d
sequences are igdentica I|an peci.es. Mre than a dozen

TF5-1i ke ﬁreéﬁla’r al he Runficaio nb%l’fﬂﬂgﬁ!ﬁeﬁ Ym°i‘31| fAsp. N8r drede SGynus
T F
N b LN ‘L?%vé“éf%w@@%ﬁ?“@% iheirdten i o Bhguitl s,

for mul at i orconsi@ts aok aal neaspam i ol 159 distinéti polypeptides asn QSﬁelmﬁiﬁ)Oﬁ)eﬁklﬂg’ igmarily
oly eptlde mxtures wi th nol ecul ar weights of 15,000 or |ess. The
maj or bi d@?

Yegrlgmide gel plates (RH donPohehFs ispssontilly droe f rhmcbt caxh@hyd{véw 14,

as well as | e f ed erized
t?\y nosi n ;S)eaﬁ?\,%g%t%’(s&ﬁlghq?ssa%lﬁ qué%n ﬁ%rgorhstrate(d 3?;%%@6%}1? ;n <8 StLF[lter ‘]“g'ﬁ 1I':tl I
and T[err 1¢bd ﬁivéd ! Tz h

fact OE (TLI%%iﬁgﬁgﬁﬁ%mmpm eti n%f'llilg)wﬁi?héephﬁg ﬁ%ke%nrhggltags [‘)”rlglgar ed "by

vari ations lunnmhéetbnmmum@ useum@ma}pmssegi qaocqsrmpante Weprimary ffect efont ai n

[err] and [ edi ent guantities of the other
pepti des detE 15@56 ?f}peﬁ_léesgla &Hgtﬁate ceﬁ-lg?e 1aﬁ?£ﬁwr B‘I‘S THF[ err] 2, TP,

ubi qui tim and MB 35 aRgb HthéPaajor biologicklly Qﬁfvggﬁégdlents in TF5 are thymosm al
PCT1US98n6955

The pr esent(Tody ent inonunomddniptery Téptisadofal8 a‘ﬁﬁﬁolackls (mglnctdalemetgutt&sm&wat
contain T[ /or Tegrl4. ,T[err]l er have bee haracteri zed
with regar d{a'itlanﬁ)h a.{ ﬂ‘ "IIVL"I‘%‘JSPP éy ?ﬂdﬁ%@&?‘&t E‘Q fopefidyt ed

| muni ty, t&aﬁ@f&ﬁ?&ﬁ) V@Hﬁﬂolh%ﬁ&l‘ dttvities ofTa”qnci gslggbﬁ%de @tﬁdthcmfhgrn'; of ease

resistance to mcrobial infe€tions and to decr i crobi al erence

(Baumann etJ ﬁzo Ch@mee"b? 981;31]9791, and eynudsint Pdy (FERA)naf mthﬂ-seqacmbﬂﬂgypepndmof

pr ect i S al PaRaine scds (il HREHCHAES AFoRs, Bietihlr e 8 GG Bron.

Bern, W en,«dyeiic taraitBizatidn of thymdsin p; 1’9.7 TBio. E0Em! 85 7"?00—5':§a9i% Hox hdd<e,

used in the present application, refer only to those 't c extracts -
t hat i ncl udE4Tdre highly condérved iff matuie4nd Ricitamigh aaﬂksequqnepﬁardertcnt[e@l it mo&0

present in sone oncentr on.in TES o | i ke pre ara ons resence
of Tl err] 1 mamm ﬁa?nsﬁlesfaﬁqrﬁ ﬂlamdgﬁel RSl preparalpRLIYE beh BiepRe Fom
required f ri?vn% hg;ﬁg t -
concentr at ?‘%}1 ra 5?135 rom 5 tTehe(%elA) ge\h/\(g%t tﬂ‘?]of'pg ﬁ{ﬁﬁﬁggﬁghﬁ{gr I)] 1
and/ or ZQerTHX, thymalin, thymo;ect thym-Uvocal, and others, are variations of the TF5

formulation and are all partially purified preparations composed primarily of
polypeptide mixtures with molecular weights of 15,000 or less. The major biologicaily

active components of TF5 contain Tol and TB4, as well as lower concentrations of

other purified well characterized thymosin peptides such as prothymosin a (Pro Tal),

25 To2to Tall and TR3, TP to TP13, MB3S, MB40, ubiquitin, thymulin (FTS), thymic
humoral factor (THFa2) and thymopoietin (TP). The TF5-like extracts prepared by
variations of the procedure used originally to prepare TFS may also contain o and f§ as
key ingredients and smaller quantities of the other peptides described in TF5 such as
Pro Ta3, FTS, THFa2, TP, ubiquitin and MB 35 and MB 40.
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Vita, D.T. Hellmn, S., Rosenberg, S.A (eds.), Biological therapy of
cancer, 2nd ed., JB Lipencott, Phi | adel phia, pp. 705-718, 1995;

ol dstein, A L., "Cinical applications of thynosin al pha-1," Cancer

I nvest. 12:545-547, 1994). FEarly studies denonstrated an increased 20
survival rate of inmunostppPEsminventien inglndes Bp sl Boeliketmieiextragts that
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ani mel nodel s, gncf:ﬁ'fbgﬁsron,l ﬁ!ﬂ‘.',n‘q{estolrmgﬁrﬁ}{lh@éll responsiveness by thymosin: Expression of

antituberculosis immunity in mouse lungs,” Infect. Immun. 23:330, 1979; Bistoni et al.,
“Increase of mouse resistance to Candida albicans infection by Thymosin a 1,” Infect.
25  Immun. 36(2):609-614, 1982). In T-cell depleted mice, TF5 has been found to restore
cellular immunity to Blastomyces dermatitidis (Longley, R.E. and Cozad, G.C,
“Thymosin restoration of cellular immunity to Blastomyces dermatitidis in T-cell
depleted mice,” Infect. Immun. 26(1):187-92, 1979). In similar studies celi-mediated
immunity to Listeria monocytogenes was increased in protein malnourished mice

30 following treatment with TF5. The administration of TF5 or Tal also stimulated a
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(Serrpu et against egporjynifiicsinfectiond 5n Bimatetiodels,” Saweeyolmknunpl. DRByndRa]) .

These st udi t that TF5 or JIE5-]ik eparatio nmay, be usef ul
o prevent | T4 T4E5 o Bhereq e  Somcinef, offeot o Hyehieele il Burtin fuodt o,
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syndron28 2immurel 87:347-862,c199¢k nTheadffidalyed ol afimimisteredrin cembimtienwithehe
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| ynphocyt e “BEWUP]a a@g{esgndpjﬁtqrﬁgqng\ggﬁlalgﬁ demgnstrated in’ mice infected with

the influenza virus. This new combination therapy protocol has been found to

significantly increase the long term survival, to reduce viral titers in the lungs, and to

restore a number of the immunological parameters tested such as natural killer cell

25 activity, cytotoxic T-lymphocyte responses, and subsets of CD4+/CD8+ lymphocytes

(D’Agostini et al., “Efficacy of combination therapy with amantadine, To;, and a/f

IFN in mice infected with influenza A virus,” Int. J. Immunopharmacol. 18:95-102,
1996).

Clinical studies in humans using various TF5 or TF5-like preparations

30 (e.g., THF, TFX, TP-I) have shown that the administration of thymic factors can shorten
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with TF5 and WO9932F5- | | ke preparations has been reported (SHGIRGS98/26055.
and Goldstein, A L., "Cinical applications of thynosin and ot her
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and stinul ate cell-nediated i munity. Thus, topical application of
t hese parti cul mmunegempronnsediliosits i ncrease the ability of the skin to
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applied after the treatnents previously nmentioned.
20 related to congenital defects of the immune system are included in this category. These

may include T-cell, B-cell or both lymphocyte population defects. An increase in the
percentage and numbers of Erosette-forming cells in vitro after incubation with TF5 and
TF5-like preparations has been reported (Schulof, R.S. and Goldstein, A.L., “Clinical
applications of thymosin and other thymic hormones,” Recent Advances in Clinical

25  Immunology (R.A. Thompson and N.R. Rose, eds.), Churchill Livingstone, Edinburgh,
p. 243, 1983).

Several thymic preparations, such as TF5, TP-I, TP-5, thymulin, THF,
and TPX, have been studied in clinical trials in children with primary
immunodeficiency diseases (Goldstein, A.L., “Clinical applications of thymosin alpha-

30 1,” Cancer Invest. 12:545-547, 1994, Trianin etal.,, “The role of THF a thymic
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These studies indicate that thymic factors are useful in reconstituting cellular immune

responses and improving clinical status in these patients.
The Toal fraction and the TP4 fraction have been completely
characterized and are noted for their ability to decrease microbial adherence, enhance
20 wound healing, and stimulate cell-mediated immunity. Thus, topical application of
these particular thymic fractions increase the ability of the skin to resist fungal and other
infections, and appear to assist the skin’s ability to mount a reaction to the fungus and
eliminate it. Hair growth has been noted in all cases where the substance has been

applied after the treatments previously mentioned.

25 Steroids
A variety of steroids influence fungal growth. It has been found that the
sex steroids dihydrotestosterone (DHT), testosterone, and estradiol protect the hyphae
of fungi from humoral attack. DHT is more protective than testosterone which is more

protective than estradiol. Other steroids block this effect. These include progesterone,
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Quantitative analysis of efficacy was determ ned with Denbdex speci es.
This mte is %arti cularly resistant to conmon insecticides and nmitocides
(such as ungus

The fungus herein described is believed to be spread by Demodex. The
ectoparasite ingests the fungus while feeding at a given follicular site and spreads the
20 fungus by migrating from said site and defecating. Elimination of the fungus requires
appropriate fungicidal agents, as well as the elimination of Demodex. Appropriate
fungucidal agents include, but are not limited to, ketoconazole, miconazole, undecyleric

acid, and KMnO,.

i- al ia
25 The various azoles, especially ketoconazole have been found to have a
significant role in the treatment of alopecia. Ketoconazole is important because it also
blocks testosterone, DHT, and estrudiol non-specifically, However, systemic treatment

to this compound over a long period of time results in loss of libido in men and women.



pyrethrins, lindane), and other representative phosphodi esterase inhi.bitors

(such as wooypesat hion). Representative in vitro kill tinpgr/iSesdets3
vari ous conpositions are noted WD 99/ 32072 .

PCTI US98/ 26955 12 13 and conpar ed
with the preferred exanple in Table 1. The various fragrance
conpositions are also noted followi ng Table 1 along with conponent ranges.
Ki LL TI MES FOR DEMODEX I N VI TRO 1. Lindane
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‘;’2 mMaInat hi % alopecia i§ mg?lh&}ogﬁ Significant. Undecylemc "acid and a variety f§ sFrta jance 1
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9. Control fhicenazokecind other azoles, as well as ampotertin Biand ampotercin like cdxﬁpotﬁdsmt r ol
(caprylic/caproic acid) >45 mn (medi um chain
triglyceride) 5 Fragrance | %

Range m@@m c acid 15 0-80

Benzyl benzoate 50 0-90 Met hyl

salicyl ate Surprisifglp, bioflavanoidsl@éh inhibit the productidiheficdpidermal

0.5 0- 80 Thyno| 5

0- 80 growth factor (EfgEh oThe most po%verful of these, quercetin methyl chalcone, isgvater

Benzyl sali . . . Q- . .

Fr agr ance |ﬁ%}gb%' ©This compound "é’geﬁ%?‘% %g)&k%EGF m(}elgﬁvely low concentrathgls. This

0-80 greatly reduceB&ai\bssh@dzoatridbutes significantly to hair grdwth. Polyamind3-2%

10 have this ability. Pufrescine, protamine, etc., all will promote hair regrowth by blocking

EGF. However, these substances are not cosmetically preferable for topical use because
of their odor. It has been found that compounds containing bioflavanoids, especially

quercetin methy) chalcone, greatly reduce hair loss and facilitate hair regrowth.

Mitocides

15 The presence of an ectoparasite and its role in alopecia prompted the
development of an effective mitocide. Using fragrance-based chemicals, a skin
penetrant, preferably PX-13, and a surfactant, it was discovered that this parasite could
be effectively eliminated. Concomitantly, it was discovered that this composition was
capable of effectively killing any mite, insect or chitin-coated organism. This was

20 completely unexpected. Although others have recognized the efficacy of fragrance
moieties in an aerosolized format, the novelty represented by this invention is inherent
in the concomitant administration of a surfactant and an antilipase composition (such as
PX-13). PX-13 is described in U.S. Patent No. 5,659,055 incorporated herein by
reference.

25 Quantitative analysis of efficacy was determined with Demodex species.
This mite is particularly resistant to common insecticides and mitocides (such as
pyrethrins, lindane), and other representative phosphodiesterase inhibitors (such as

malathion). Representative in vitro kill times for the various compositions are noted




| soanyl salicylate 5 0- 100 PCTIUS&E/%%%N
1 - Thynol :

0- 80 Wobbmam 4.5  0-80
Benzyl salicylate 15 13 0-90

Phenyl et hyl salicylate 5 - 0- 100 WD 99/ 32072
PCT/ US98/ 26955 14
Fragrance |11 .. Benzoic acid | e .

0-80 and comparedewitly| thbeprefemed example in Table 1. The vagous fragr ahee
0- 90 Met hyl salj cyl.at :

0- 100 compositions A npteddafigne Table 1 along with component raRges.

0- 100 Phenyl et hyl sal i gybatE 5

0- 100 Benzyl salicylate 10

0-100 Phenol KiLL TiMES FOR DEMODEX /N VITRO 0.5

0- 80 1. ThiraRhe 38ming, 5

0- 80 The above i rprggkmetﬁﬁgs shown in wei ght per @muin and are :
avai | abl e from comergi thi suppliers such as Brooks,273h@a (St. Louis,
MO and Aldrich (M |whu éahxw} | ndol e- Based Copxpginds 5

Certain indol e-based %oﬁf?&[ﬂ’i‘&% have a significant effec{, g hair |oss.
These include but ares.nGragrdnge€ed to indol e, skatol e, itﬂg e- 3- car bi nol

and nel at oni n. Theey Fesgeance Bhei r ef f ect by bl ocki ng Tof fect's of
virtually all estrogensPxXMs atoni n has been used i n°f8h doses orally
as an effective birthg coX 1Dk Fagestices and a conbi nation <3 min

i ndol e- 3- car bi nol andg M4 atGdiBiclagidmor e pover ful than e42mi;} al one.
Further, these 10 cofipounds r?lia $idRgd) Pproperties45ninh shoul d al so be
- LOUERG ég&‘%gﬁéﬂ&g I ndole are found in jasnine
r

noted that very high !
fragrance and citrus f 1 SmeHupy agrances such as orange and | enon.
Mel at onin has been found to alter the cyclic pattern of hair growth in

rodents (Houssay, 1966 ab; Rose et al., 1984). Mel atonin conpositions and

met hods of 15 using these nel atQnin gposi tions hegye beenRraagel oped for
treating the cosnetic and §f%na? appear ance 9§ the scglgp.
(Pierpaoli, W, Regel soBenagcadg| at onin Conposkéi ons anggises Ther eof .
U S. Patent No. 4,746, Beazyl begeyty. o0

Methyl salicylate 9.5 0-1

0.5 0-80

Phenol

Thymol 5 0-80

Eugenol 5 0-80

Benzyl salicylate 15 0-90

Fragrance Il

Benzoic acid 15 0-80

Benzyl benzoate 50 0-90

Isoamyl salicylate 5 0-100

Phenol 1 0-80

Thymol 4.5 0-80

Eugenol 45 0-80

Benzyl salicylate 15 0-90

Phenylethyl salicylate 5 0-100



The effect of melatonin on steroid hornone production has been .

observed iwo syl systenms (Ellis, 1972; Frehn et al., 1912&,0%953 Kltay
1977). 20 Melatonin was found to increase the 5-al pha reductase

sem ni ferous tubules for both progesj er one and testosterone. I\/EI atonin
decreased androgen synthesis in both testicular interstitial cells and
tubules. (Ellis, 1972). Currently, 5-al pha reductase nodul ati ng agents
are being used to treat mal ﬁr&h%fn@e(ﬁl bal dness. WO 99/ 32072

PCTMUS9826955

Mel atonin inhibits eg %’%dl ated cell proli flg ration in 8Q\/CF 7 cancer
cells (Cos, S. Blask; nZRA®at oni n Mbdul at es 8 owt h F&Rbr Activity in
MCF- 7 Hunan Br eh@?ﬁhm?ﬁ@é'latﬁl l's. J. Pineal 5Research0*]1ﬁ025 32 (1994).
Mlis et al. (1995) Isoamylwalieylsteown that nel at orfi n down- 0460l at es estrogen
receptor expressi on. PHdnytetlgyl salicyldie al so shovved S hat nesgdoger RNA (nRNA)

estrogen-receptor- rregb@ﬁga]%gmeesm on is npi bi ted gyopel atonin in
MCF- 7 breast cancer ‘Jﬁ lis, T.M, Spri ggsOSL L. Hi Id S.M,
Modul ati on of Estrogﬁg e]cept or nRNA Expr ESSI on y Mel at %8@] in MCF-7
Human Breast Cancer Endi cri nol . 81 90 ( 1) .

The i nhi bi t'BerabB?@ﬂ?féd%ﬂt@ire rsﬁmﬁ mwelghebé}&aﬁ drd £¢ he4iladleofoh RbmmnteyGhle 10
response resulting oma block to estrogenic growth stinulation, per haps

through  suppligresuch ap Breaks: Sign (BedepisoMQ)wrad mamn leam@s,pwnet al .

1994; Hill et al., 1992). Mel atonin is included in t he
conposition in the present invention. Wile not wanting to be bound by
any particular theory, it is believed that nelatonin affects t he
response Oﬁn&%%i%@#*%%ﬂmﬁgﬂ#e to the effects of estrogens and androgens,
thereby 15 | ungi that occupy the hair follicle and cause

al opeci a5 I ndol es |i kgertain mdﬁlii-bﬁs@dlbﬂnp@.&ﬁleﬁlﬁvaatmérﬂﬁmk effeéti ot hafr Iaxs. wel |

as bactericidal actjon, thereby preventi ngi( i nhi biting the growth of
fungal and Bicseinchuderhyg arpsnqtiaited iosindeleqs at019,99¢91e-3-carb1n% 2ad srelatoniny al so

(Rt t br ot Ehey g ety fidedhe thF B b Bty A UP Qi el s

Anot her sulisennssl ikrdgindesss diaflytas ianle€fattéve tirth Canticl agehtSand @ temfibination ofNO.
5,659,055) .is capabl e of drampatical |y decreasjng inflammation, and by
nature of iipdole-3-carbipl #nd mslatonin i mose powetH] thepcmither alme. cBirthenatbessn of

these sybs! RGeS S 1ive Wlitungal phipERI=" ToAYad WPhbER' bk SRPREGS i1

regenerati on
concentrations of indole are found in jasmine fragrance and citrus flower based

fragrances such as orange and lemon.
Melatonin has been found to alter the cyclic pattern of hair growth in
rodents (Houssay, 1966 a,b; Rose et al., 1984). Melatonin compositions and methods of
15 using these melatonin compositions have been developed for treating the cosmetic and
physical appearance of the scalp. (Pierpaoli, W., Regelson, W., Melatonin
Compositions and Uses Thereof. U.S. Patent No. 4,746, 674 (1988)).
The effect of melatonin on steroid hormone production has been
observed in several systems (Ellis, 1972; Frehn et al.,, 1974; Ogle & Kitay, 1977).
20 Melatonin was found to increase the 5-alpha reductase of seminiferous tubules for both
progesterone and testosterone. Melatonin decreased androgen synthesis in both
testicular interstitial cells and tubules. (Ellis, 1972). Currently, S-alpha reductase

modulating agents are being used to treat male pattern baldness.




25 Skin Absorption Enhancer A skin absorptlon enhancer

facilitates pwosbszazon and sol ubilization of t he hair rpgPUsIsaEIseSN
conposition on the scalp of the patient. A skin absorption enhancer

i ncl udes khellin, nmethyl nicotinate, MSM Dggy net hyl sulfoxide, diethylene
WD 99/ 32072 PCT/ US98/ 26955
16 glycol, citric acid, pyruvic acid, phenoxyethanol, transcutol,

Gent ek surfactant, phosphat I dyl choline, MCT qil . and water

The fol | owing Tabl e 2 prMgiatenin inhibitspstragencmediatad eell prolieration indYIEH; Teonnger
that may be use th o] cer

TABLE? glls § ﬂfasﬂ ﬁbﬁ Mélgﬁ?lﬁ%% &gEMR@RActmty in MCF-7
Khel l'in Human Breast Cancer Cells, J. Pmeal Reséirck017:25-32 (1994) M Boal, ﬂ1995)

ni cotinate 0- Decy net hyl sul f oxi de
0- 60 have Siosinhthkiemelatpnye dbwn—regulates estrogen receptor express®n9(This group
Ctric acid (3 ruvi c.acjd
0- 45 5 also s}sﬂg{%%grppémgger RNA (mRNA estrogen-receptor—medla d gxpression 1s

Tr anscut ol :

sur f act ant inhibited by melatonin in MCF-7 bﬁegst caflce? Qells (Mohspr’]rolg[ o Spr y’IeJL(%hIc-)ﬂllll’ne
0-10 S M., Middulation of Estrogen Receptor mRNA Expression by Melaﬁbﬁﬁﬁ) in MCF-7
Wat er The above ingredients

are shown in m@“&@ﬁ?@ﬂ:@?ﬁca GRls- M. %‘&‘ﬁ?ﬂ%lselﬁgloﬂ‘? ciSftbr ci al
suppliers such as Br ooks ngs ag,% e}ch& r@’o}fl}@la’cfi’ﬂg r@l'afé%'t&r}#e o%?%clew)

The followi ng Table 3 provi ormnu on of

absorption ﬂﬁh%h&&ise resulting from a block to estro%enic growth stimulatibABbérhaps through
SKI' N ABSORTI ON ENHANCER, Khellin

0.1 effecty/pr psfrogen resenteravatlability (Crespo et al., 1994; Hill et al., 3992).

‘MSM Decy net hyl

gl ycol
4

sul foxi df/lelatonin isi'ncluded in the gomposi&op 73 the 3’6?581% iﬁ%@ﬁﬁlog.n White
nofWhiiHgGo ¥l Ybund by any particular theory, it is believed that melatonin affects
the response of the hair follicle to the effects of estrogens and androgens, thereby
15 inhibiting the fungi that occupy the hair follicle and cause alopecia. Indoles like
melatonin possess antifungal activity, as well as bactericidal action, thereby preventing
or inhibiting the growth of fungal and other pathogens (Tsotinis et al., 1997).
Melatonin may also help prevent hair-loss due to its free radical scavenging activity
(Reiter et al., 1997).

20 Anti-Inflammatory Fatty Acids
Another substance known as TES trioleate, or PX-13 (U.S. Patent
No. 5,659,055) is capable of dramatically decreasing inflammation, and by nature of its
structure inhibiting fungal growth. The combination of these substances as a post
treatment moiety dramatically enhances hair regeneration.

25  Skin Absorption Enhancer
A skin absorption enhancer facilitates penetration and solubilization of
the hair regeneration composition on the scalp of the patient. A skin absorption
enhancer includes khellin, methyl nicotinate, MSM-Decy methyl sulfoxide, diethylene



Phenoxyet hanol 6 Transcut ol,

4.7 wo 99732072 Cent ek sur rfact ant - PCT/USHR 6955
Phosphati dyl choli ne 0.1 MCT oi |

2 Wat er 16 74. 65 The
above ingredients are shown in weight percent, and are available from
conmmer ci al suppliers such as Brooks, Sigma (St. Louis, M) and Aldrich
(M I waukee, Wf WD 99/ 32072

PCTI US98/ 2@9@5 citric acid, pyruvic acid, phenoxyethanol, transcutol, Gemtek7surfactant,

Ect o- Par asi e secondary problemof the ecto parasite

may be renghpsg&a%@yﬁ%qlme,MCEgﬁpﬁ At chronically. Acute (i.e., rapid)
elimnation with age r I ﬂ@ﬁltg ot her
irreversible phosphog?lggflgﬁgiggq;aﬁﬁlél;@?giﬁgs flganaevqugﬁ% %H@%%%ﬁr}gge .

However, s thapniayibegisgd invthe Slamabsorptin enbpywer. ol eate was a nore effective
agent over the long term since it afEect gd fungal growth as well as the
ect o- par5a5| te. Copper ol eate ca stant death of the ecto-parasite
invitro and long-term ade@%&ted growth as well. O her
antifungal substa hat have proven ectiv d‘ncl ude the various
azol e derivati ves?ﬁﬁa}gé yl eni.c acid, and ot her subst%s%es 10 such as

Kvh err]. ethyl nicotinate, + o gh copper ol eate i%s2%ffective in killing
Derodex, it may caBsey methyl spdforids di scol oration of h&60that is gray or

bl ond. This makes Diethylens glyeodetical |y appropri &% Surprisingly,
however, it has be€itrié atidd t hat PX- 13 dranatical ly erk4sices

penetration of virpyakicacd | ntocidal agents througlp-g4he chitinous coat of
Denodex. 15 This pﬂﬁ}oy aervariety of different ingggéicides and

substances that ordg] Iy are not i.nsecti ci dal . ﬁybstances known to
be effective insec |c tlf(tas r.e effectl ve at nuch Iovver concentrations
t han woul d nor mal | bta d Non-i nsecti ci dal cor% %I tions that

have proven to be ‘?SBEW Wenst Denobdex incl ude are not limted

to, a variety of MCT@Pilfferent fragrance noieties. T™h&e include phenolic
fragrances as wel I“éa&era nunber of 20 salicyl ate baséHSOragrance in a

sur Fact ant ont Sl aa ol ol Somitin bEBE PSS availeBB A BLDES

fragrance i

TABLE 4 suppliers such as Brooks, Sigma (St. Loux@ﬁkwmmmﬁmﬁlz

Range epresentative Tea Tree G|
.01-95 30 The following Table 3 prwided a preferred formulation of the skin. 01- 80
10 10 absorption enhancer.
TABLE3
SKIN ABSORTION ENHANCER
Khellin 0.1
Methyl nicotinate 0.2
MSM-Decy methyl sulfoxide 2
Diethylene glycol 4
Citric acid 4
Pyruvic acid 2
Phenoxyethanol 6
Transcutol 4.7
Gemtek surfactant 0.25
Phosphatidyl choline 0.1
MCT oil 2
Water 74.65

The above ingredients are shown in weight percent, and are available from commercial
suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WI).




‘Methyl Salicylate .01-90 5 Gent ek

materi al WO 99/32072 .01-50 - 5 PERNRDEN6955
.01-80 1 Eugenol .01-80

1 Benzyl al cohol 17 . 01- 80 10
Phenoxy et hanol . 01-80 10 PEG 20
. 01-50 5 Wat er . 01-80
23 WD 99/ 32072

PCTI US98/ 2695 Ecto-Parasite 18 Cel |
Medi ated Immunity (CM)_and Al qQpeci a ) The i npor.tance of
cel | nmediated i munity Eﬁﬁi s%%‘g&é’i problepy, pf) the, gctpparasite f%ﬂé(dg? depedigd sberp

el udt, but ASERTE GREENG. AURCIEET Bt Vhed Ba A oa a8 Sty

| NOSi e pranodex a
various 5 COURGRRETRalathiddl antd @fieerifreversiblel phaphaliesterhdek hibiteiing. viable
It has been known that round cell infiltration invariably occurs in

conj unct i or¥ wiapproachi r Hpwever, susprisingly.awedownd,thet coppien oleatehwas agaare effsctive
result of this ipfiltration ma tribute to hair lLoss, Therefore, it
< bel i eved 't Rt gyen i o, B SndE BN g S B8 el b FEIPORRLS | o
responsi bl e f @oph@ bleaRRS Bauskle NnStant edth B Ihé aRbRpakikiteO it NIHYC endiNBRBLIRAYt €
mgration for a variety of reasons, including the ability of

gr anul ocyt es admphsigtioy inhikitedrgtowthf ascwetl e Othek antifungal spbstarses thet havegueveng
and regul atin

. .grapulocyt.e and crophage mgration ca e
o Shed Eefectivg JRIERS the Ay ol gervativesy ey oo coit, nd Ber SEStERESs ot

limted topnt &¥thot hym ¢ peptides and granul ocyte m gratory
factors sglé)h g‘gdlt oo™ Ustrated in Table 5. 15

TABLE 5 Atthough copper oleate is effective in killing Demoddzarigmay cause
Representati ve ) . 1. Thym ¢ Peptides (Fraction 5) 0.1-50

1% yellow discolopationof- i that 1s gray or blond. This malestsjlessgcosmeticallyggq
(GranulocyteIXigE .1.on . . Mgg glal § E]@ 9
such 49-99. &Idtg' %@gg@é’& however, it has beensfgs rgg%%o 3[‘%%?? i Eﬁl on do®

Car bi de) penetration of virBally \dil miteciisll agepts hRuYRthe Ehitinous. &bkt Df Demodex. 1

*Avai | abl e from Conmonweal t h” Bi ot ech, Richnond, Virginia. o
15 This includes a variety of different insecticides and substances that ordinarily are not

insecticidal. Substances known to be effective insecticides are effective at much lower
concentrations than would normally be expected. Non-insecticidal compositions that
have proven to be effective against Demodex include, but are not limited to, a variety of
different fragrance moieties. These include phenolic fragrances as well as a number of
20 salicylate-based fragrance in a surfactant containing vehicle. A representative

salicylate-based fragrance is set forth in Table 4.

TABLE4
-BASE N
Range Representative

Tea Tree Oil 01-95 30
PX-13 .01-80 10
Methyl Salicylate .01-90 5
Gemtek material .01-50 5
Thymol .01-80 1
Eugenol .01-80 1
Benzy] alcohol .01-80 10
Phenoxy ethanol .01-80 10
PEG-20 01-50 5

Water .01-80 23



Nerve Gowth and Hair G owh One of the first structures
to atroph iy | 0Ss progresses is the nerve 20 that su | gi ven
hair foll %/vglezj.g)aﬁijﬁieref ore, it is relevant to all al opecias %ﬁség\}% '
grow h and regeneration will positively 'hnfl uence the restoration of hair
to the anagen phase. A variety of &lfferent factors are known to
facilitate nerve regeneration. These I ncl ude, but are not limted to,
nerve growth factors such as NG--1, a peptide. O her factors known to
i ncrease oxQeltibizdiatdd Inmaiy OMBD and Allsheprar ve growt h include 25 substituted
tertiary am nes, such_as piracetam aniracetam and the |like. Qther factors
WO 99132072 The importance of cell mediated immunity and alopecia should not be

PCTI US9&869 . . . 19 hat are
useful in t'ﬁ‘fa%’eé%\%‘%t@f‘t ¢ vagiepy of different facfors hays besn fopod 4o epbange FMJcﬂ'tll‘}FF with
subst ances jnblatle,eBRRES ndt aRfitéd Q). thyakis hepides]Cinobink Fafodtl ahd Makidfs t O
organic nitrates, khellin, mnoxidil, nicotinic acid and nicotinic acid
deri vat i ¥escongeners, japd interfeson and interferomelikeppoteitisent s of Table 6. Further, it

shoul d be noted that conpi nati on nerve 5 rqwth factors and i nmune
nodul ating factors arlz1 Best e&Paf“rPaYH' g‘?h@?‘“‘il‘?ﬁ“eg’ffﬁﬁm?%waﬁgbly OCCHES;
growm h (i : : 10,3 e ' ' r .he
growt . (i _ Coonjdfelighd WL iARACTHE HMEHRMBR) cytSHREs e bbbt W6 Ahebitl BY e

Range Reipfiistioh apbay eontribute to hair loks. Fiherssferfeait is believed that an imbalance

.1-70 10 . G nkgo Bi| oba 24% G nkosi de .1-20
5 between roppg cells and granufocytcs igrespansible fof iheg(;IQ%atH-.pnce, it is desirable

.01-10 19 o i : r | Li. - . 10-95
7o 10 to induee rapslocye grigathon Y FIyR0y BF ol ey e wigry 3P
Tergi tol 15granulocytes to phagocytize and effectively-Idll ectoparasites. IAducing and regulatifs

5 10

Phenoxyet hanol . .. -01-10 . -
TABLE 7 granulocyte and macrophage migration can be accomplished in a varietxaofydifferent

Repr esent at jye. JThis includes, but ;ﬂ%ﬁfﬂlﬁef BPARR s p%ggg%ﬁ@g()gmﬁlg&q 001

1%
( Granul ocytmigvhteryafactors shelf aothpse illustrated in Tabke 5.Pi r acet am
10

.1-70 4. Methyl Ni cotinate
.01-10 15 .2 - TABLES
Range Representative
1. Thymic Peptides (Fraction 5) 0.1-50 1%
2. Ac-Met-Leu-Phe* 0.00001-20 .001
(Granulocyte Migration Factor) -
3. Water/gelling agent @ 1% such 49-99.9 97.999
as Carbopol™ (Union Carbide)
4. Benzyl alcohol (preservative) .01-5 1

*Available from Commonwealth Biotech, Richmond, Virginia.

wth air Gro
One of the first structures to atrophy as hair loss progresses is the nerve
20 that supplies the given hair follicle. Therefore, it is relevant to all alopecias that nerve
growth and regeneration will positively influence the restoration of hair to the anagen
phase. A variety of different factors are known to facilitate nerve regeneration. These
include, but are not limited to, nerve growth factors such as NGF-1, a peptide. Other
factors known to increase oxo-dentritic connections and nerve growth include

25 substituted tertiary amines, such as piracetam, aniracetam, and the like. Other factors




5. Tergitol 15-5-7 .01-2 .4 6.

Wat er and gelWwOng3zgent @ 2% such +15-95 82. 399 TUS98/280%5
Car bopol [err] (Unl on Car bi de) 7. G nkgo bil oba 24% g| nk05| des
.1- 20 8. Phenoxy et h%nol .01-10
3 Met hodol ogy for the Treatnent of Al opecia In

the method of this invention, the follow ng steps are perforrred in the

d t ed: | th | .
Phe el ooncon it afe PR ROl Bamey Rodide) aftise FBE: MRe85°H solibhetdi°BibY,
anest hetic (omUsﬁﬂ@és) shat enhanéélblo%apmdw NOTIAY iRdthdd, PRElares ﬁbwhquea 16 Sdrganic

applying a hyperactive urea gel formula WD 99/ 32072
PCT/ US98/ 2695itrates, khellin, m1nox1d11, nicotinic acid and nicotinic acid derivatives,g illustrated by

(optional) ang (6) ai ener a sition rocedure
hae <t boul tengrsdieaisrot il A Rareton ShoildBF aBREPBRL s civingtpd of REYE

| ndi Vi dual § Weld @ eaRGE b 1mmuMBQIQ £2618rs aﬁ‘é BRAE in! ! dlSne R BRBEINE
universalis a opecl a areata. Furthernore, utilizing the nethods and
conposi tions téir tghﬁvthr(ées,eﬂatogemuemiagan¢om‘cfsumml:sjuehasﬂhlemteﬁ b dheecongposition
experienced sone hair regrowh with term nal hairs. Step 1:

Cl eansi ng of phabde 4 p Cl eansing of the scalp is the
first step in the method of the present pygggnvention for treating

al opecia. Ceansing inplies the use of §l%§r"ance V\/ry ch % sglgtgﬂve but
are not limted to, a_variety of different surfagﬁ %‘E‘tapable of
sol ubilizing 10 stler B¥C@; Uct ures. The nost ef f ive of tilese is the
Gent ek sol ution, whi cRinkgoBiloba 24kdpnkasidery conpek?ion, devél oped and sol d
by Gentek (Phoenix, Aeitmona). This conposition is a hard surface

et hoxyl ated cl eansey,, Maktiyt hicbSnast@pabl e of sol ubi [01Ziong egen lanolin. It
.is mxed in conjuncgfi %téﬁda}l&]gahﬁél f - of ot her cypmgntly avaglhabl e

surfactants. This co 19 1 Hﬁd to very effectively solubilize
virtually all 15 ;,)t E &%Ei truc ures. A
6r| ﬁf%]oxye

representative cle of this inventi cbq set fogt h in
TI,QBL

. Tabl e 8.
10 TABLET7
Range Representative

1. Thymic Peptides {(Fraction S) 1-50 1%

2. Ac-Met-Leu-Phe .0001-20 001
(Granulocyte Migration Factor)

3. Piracetam 1-70 10

4. Methyl Nicotinate .01-10 2

5. Tergitol 15-5-7 .01-2 4

6. Water and gelling agent @ 2% such 15-95 82.399
as Carbopol™ (Union Carbide)

7. Ginkgo biloba 24% ginkosides .1-20 3

8. Phenoxy ethanol .01-10 3

Methodology for the Treatment of Alopecia
In the method of this invention, the following steps are performed in the
order noted: (1) cleansing the scalp with a cleansing agent; (2) treating the cleansed
15 scalp with a keratin solvent system; (3)applying a topical anesthetic (optional);
(4) applying an acid peel solution; (5)applying a hyperactive urea gel formula



CLEANSI NG SHAMPOO Dem neral i zed wat er

20.0-50.0 Et hoxyl at ed al cohol s (Gent ek sol ut,
0.2-5.0 W0 9932072 Sodi um | auret h sul fat e P'Cq‘?(}s98126955
5.0-25.0 Tea lauryl sulf
5.0-25.0 Cocam dopr opyl bet ai ne
2.0-10.0 Cocam de DEA
1.0-5.0 Citric acid
0.1-1.0 (optional) and (6)epplymgda UmirEPPgeneration composition. This procedure has

. 1-2. rniz m VEA
8_ 1-5. 8 resulted in hair gr%yai,gb}m g g&%ggs te(gteed including individuals with alopecia
8 i: g 8 androgenetica, aloﬁ&l&x}é%éﬁ% 3%9‘80“6‘6 e§sr%131? and alopecia areata, Furthermore,
0.01-5.0  utilizing the methodsrangdcampesitions of the present invention, all subjects tested havé\S
required Preservative
requir ed 5 experienced some hajgregrawthswith terminal hairs. As
required WO 99132072 - '
PCT1US98/ 26955 21 The
above |ngred| ent Sted SJBsnsthol oT tNES A percent, and are available from
comer ci al suppl | ers such as Brooks, Sigma (St. Louis, MO and Aldrich
(M | waukee, excefleansing fafthe isealptin dhy Ifisstetiem i S msthad of) theepresent

bt d f Ph t f
Rt at e el 8&‘3&5@@{ gy Hlogecid. Pleansing impies the yse;of SPosfing Bhish neiSc o
sur f act ant - pasRensBlRédBo, & VarfetP B 8i€feteAE surfactanisCihibh Qfe %ﬁ% oﬁiélﬁﬂlﬁilﬁ

area, a keratin solvent system Is applied. Keratin solve syste
i ncl ude 18i t bteroidiistractuxek. cﬁie:mStaﬁﬁ'altmm t]nesaoisutheletekacéntlam whichaises i c

acid based sol uti ons . whi an SO ze_ker at er, it _should
ho ot ed t hAIPHRER, Cppastion, deyglonre, 384 Bl by Joaireh EResminmrigia-s Tt

present W t Bo@gsditidn ACA @tardTétﬁfaet (é'tlﬁyxyﬁtédr aaant& RSP @Jaute' P sdidsiAREn
used nore extensively. Keratin solveht systens of the present I nvention
conpri se ur exenglaholinor Auisemixed, intopppmeatier withur aambat off oﬂmnbmtremly, availablal so
acetic acid- ‘8?

et o Mot Ay ptes s oS Pipation hes hogm fopnd 16 e Ao e Yy, ol il SUAEAY o

15 steroid based structures.

A representative cleansing shampoo of this invention is set forth in

Table 8.
TABLE8
CLEANSING SHAMPQO

Demineralized water 20.0-50.0
Efhoxylated alcohols (Gemtek solution) 0.2-5.0
Sodium laureth sulfate 5.0-25.0
Tea lauryl sulfate 5.0-25.0
Cocamidopropyl betaine 2.0-10.0
Cocamide DEA 1.0-5.0
Citric acid 0.1-1.0
Tetrasodium EDTA 0.1-2.0
Quaternized acetamide MEA 0.1-5.0
Polysorbate-60 0.1-5.0
Polysorbate-80 0.1-5.0
PEG-PPG block copolymer 0.01-5.0
Fragrance As required
Preservative As required

Colorants As required




15 that may be used in the acetic acid based sol ution.

TABLE 9 WO 99/32072 _ : ACETI C ACI D BASED FORWYdIrAvsegr269ss
Acetic acid 0. 1-100

Propyl ene gl ycol 21 0.1-99

PEG 40 0.1-99

Phenoxyet hanol 0.1-99

Tergitol 1557 0.1-90

PEG 400 The above 1ngred1ents are shown in weight percent, @nd agqvailable fromadopveercial

i ngredients are t Ll.a f rom commer cj al
20 suppliers éﬂeﬁlea% BE"&&%‘%‘ (C@&"E’cﬂe@ ?“ @&Fﬁ‘?’?‘ﬂﬁe’(m Wéﬁ?}?{ee,
W). for the ethox3{11_ﬂ3§ afcehélewm& J&b Lﬁaﬂ@d RORVGERRK fmweﬁﬁg Azg.

formul ati on of ace aci d based sol ution. WO 99/ 32072
PCT1US98/ 26955 22

TABLE 10 BASED FORMULA

Acetic acid »UAOILOL Dbl =1L D YOI Pr opyl ene
%Izycol 5 Phenox %P{eﬁ a%lcl)lﬁmg ansgppropnate surfactant—bEs%@rﬂQenal to cleanse the
Tergi tol 1557 scalp or other afflicted area, a keratin solventIsystem is applied. KE’E&%BJent
16 The above |ngred|ents are shown in weight percent, and are avail able

fAI r gm C(r)]m*nl\s/lr fl Aystems Tegluds pighes usen; vhieh pa sRectivelygsrlubilize kergtinsor pgofic A
The. fol | ow ng PiagieatatiphspBich sa sofuhiipeJeerah HIFRRE i houRE TR orsbere na

that may be usgfginioft Aty Atk Greh, WHRICHES Abt ﬂ@sent Wifh acetic acid. Therefore, a urea

TABLE 11 UREA GEL FORMULA
10 based solution has been used more extensively. Keratin solvent systems of the present

invention comprise urea gel formulation, hyperactive urea gel formulation, and also

acetic acid-based solutions.

Acetic Acid Based Formula
The following Table 9 provides a range of concentrations of ingredients

15 that may be used in the acetic acid based solution.

TABLEO
ACETIC ACID BASED FORMULA
Acetic acid 0.1-100
Propylene glycol 0.1-99
PEG-40 0.1-99
Phenoxyethanol 0.1-99
Tergitol 1557 0.1-90
PEG-400 0.1-99

The above ingredients are shown in weight percent, and are available from commercial
20 suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WI).
The following Table 10 provides a preferred formulation of the acetic

acid based solution.



Urea reagent grade 1.0-40.0 : Citric

acid NF  wo099/32072 0.1-10.0 PCT/G4983698€ 1 OXi de
0.1-5.0 Propyl ene gl ycol NF

20.0-90.0 Et hoxyl at ed al c@hol s

2.0-20.0 Acrylic acid copol yner

0.1-1.0 Add abrasi ve pol yet hyl ene beads 0.1-10

The above ingredients are shown in weight percent, and are available from
comer ci al suppl i ers such as BrookéBL ma (St. Louis, MO and Aldrich
(M| waukee, W). 'J,t' . rance- Based Topi cal
Anest hetic. 15 EX .IF%ql‘Dlﬁsgﬁ%uﬁ%%@ pply a uni que
fragrance based top'\‘f?&f’ a‘é‘ﬂesgﬁet iC prior to the tlgpl cal adm nistration
of the acid peel sdirapylens #¥edduse the topi cal &8t heti c greatly

di mini shed the di st of the acid peel soluti on 12h| s conposi tion
also facilitated peE’henonegteﬂmnobf the acid solution, an@ surprisingly it
denonstrated i n vitTegitol 158nti fungal and anti par asi tig¢ properties. This.
conposi tion quanti fppjgjmgdecr eased WO 99/ 32073¢

PCT/ US98/ 26955 23 di sconfort
by 60% or nFheabavedngradienta sexishosmdn vedightpetogn 28d are aveilshle é@nbgommercial

el L e AN R St b MOy ) AEBRE TR

TABLE 125 ANESTHETI C FRAGRANCE
Ment hol 0-50 Benzyl
al cohol 0- 80 Eugenol
0- 50 Phengxyet hanql 0- 80
| sopropyl palm t&k@-ﬂaﬁi&iﬁ-ﬂ’ﬁ 0- 80 | sopr opyl
g%/erSt ate Phg%§/ ]’('olltownilg E‘%RIIQ %gﬁrowdes a range of con&?lﬁ%’é@nssoqlﬂx%&g\%{tg
Thynol that may be used in the urea gel formulation. ~ 0- 50
10 TABLE1]
EL FO

Urea reagent grade 1.0-40.0

Citric acid NF 0.1-10.0

Urea-peroxide 0.1-5.0

Propylene glycol NF 20.0-90.0

Ethoxylated alcohols 2.0-20.0

Acrylic acid copolymer 0.1-1.0

Add abrasive polyethylene beads 0.1-10

The above ingredients are shown in weight percent, and are available from commercial

suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WI).

tional 3:F g~ ical Anestheti
15 Next, it is helpful to apply a unique fragrance based topical anesthetic
prior to the topical administration of the acid peel solution because the topical
anesthetic greatly diminished the discomfort of the acid peel solution. This composition
also facilitated penetration of the acid solution, and surprisingly it demonstrated in vitro -

antifungal and antiparasitic properties. This composition quantifiably decreased




| soanyl salicylate 0-50 Triton X-
100 surfact agh gos32072 0-50 The above i ngr edi mom/ssaresss hown
in weight percent, and are avail able from commerci al suppliers such as
Brooks, Sigma (St. Louis, M) and Al drichy{M I waukee, W)

The follow ng Table 13 provides a preferred fornulation of the 10

anest hetic fragrance. TABLE 13
ANESTHETI C FRAGRANCE Ment hol

9.5 discomfBenzy 1608 obhmbre, and increased penetration by 35% as measgred by
Eugenol X 0.95

Phenoxyet hanofluorescein dye technology. 19 | sopr opyl
pal mtate : . s i  State
19 Benzyl A é:%ﬂr?sgx)}ﬁaté}’ee fragrance-based anesthetic is E&Q&E&Wi‘ab{@_’ﬂ%
Phenyl et hyl salicylate 1.42 Thynol
4.75 | soanyl salicylate 1.21
Triton X- $00 surfactant TABLE124 75 The above

avail able from comerci al

ingredients are shown in weight pey A
Vi)~ and (f%iri ch (M| waukee,

15 suppliers such as Brooks, Signd

W) . WO 99/ 320vientho

PCTI US98/ 26955 Benzy] alcohol 0-80 24

Step 4: Acid Peel Syshumssol ApplicatioP-8® the optional
fragrance- based topi Genéutietiahelti c is followed by t:& application of an

aci d-based system w tjodrb/1 poiRERAS L1 0N shown in Table @-80 This

conposition included tghysi ol ogi cal acids, iggouding citric acid
and 5 pyruvic acid, EOQ},(}’I {ai on with a surfactant tfas w Il enhance

MiES oL
? 1 . .
penetration and a Ef | system whi ch al so f _s’il tates
penetration. The aci cPhﬁélélF ?ﬁ&ﬂgﬁes al | owed tore g on the scalp for
anywhere between 1 miHwmolt o° 8 hours or nore. If the acl peel system

is allowed to remain Issemylealicylate for nore than about 303%inutes, an
occl usi ve cap may be Titan&d 100 surffaetdnéad covering the sc&PP. As used herein,

an 10 occlusive cap .neans any structure, which when pla n the s p of
t he head, The abarerinsredients areshoway in Keight WF@W‘@%{S iaﬁafaﬁﬂeeﬁ%rcpgxgxee?cg t he
scal p. suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WI).

The following Table 13 provides a preferred formulation of the

10 anesthetic fragrance.

TABLE13
ANESTHETIC FRAGRANCE
Menthol 9.5
Benzyl alcohol 19
Eugenol 0.95
Phenoxyethanol 19
Isopropyl palmitate 19
Isopropyl myristate 19
Benzyl salicylate 1.42
Phenylethyl salicylate 1.42
Thymol 4.75
Isoamyl salicylate 1.21
Triton X- 100 surfactant 4.75

The above ingredients are shown in weight percent, and are available from commercial

15 suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WI).



The follow ng Table 14 provides a range of concentrations of ingredients

that may Rgo4essyi N the acid peel solution: 15 PCT/US98/26955
TABLE 14 ACl D PEEL

Gtric acid - Nr 24 2.0-30.0

Salicylic acid - NF 1.0-20.0

Met hyl salicyl ate 1.0-20.0

1- Ment hol 0.1-10.0

Pol ysor bat e- 80 Step 4: Acid Peel Systems 0 1 10.0

I%y rPES ,n gx ggit ga nol Application of the optional ﬁ'agrance-l@sid tgelcel anesthetic is followed

-rll_legg![ ;[ ﬁ;t 5 ysfhz application of an acid-based systebn w1th thQ clmﬁogitlon shown in ’Eab}e gMet hyl

al cohol , S[FH® composition included a series of pl‘ib@lo(lbgi&l Chc1ds, 1nclud1ng citric ac1d and
Dem neral i zed wat er , The above

i ngr edi ent PYEVHEC ﬁwnuwmkgra&ﬁfl ‘ﬁ’éb@eﬁ’trfac@ﬁﬂ%tév’gv%ha&ﬁ PeRSt3HER SRt ci al
[
R Sty A

Tabl e 15. 20 remain onike 381 26k 7ahywhere between 1 minute to 8 hours or more. If the acid
PCT/ US98/ 26955 i ] 25 .
TABLE 15  peel system is allowed to remain on the scalp for mege thappbput 30 minutes, an

Ctric acid

aci d occlusive cap may be placed oy 6he0 8ead cg\%ngg the scalﬁ/e t ﬁ‘g? usgg%egey? ﬁ%

10.00 10 occlusive capMpihddOhny structure, which when placed on the scalp of thk- Bad,
Pol ysor bat e- 80

2- Phenoxyetprayrsts the acid peel system from leaving the sur@cggf the scalp. - Pyruvic acid
10. 00
Met hyl nicotinate

A (190) that may be used in the acidpeeDédlution.

ol low1n]g5l‘a%le 14 provides a gangg of concentrations of 1rﬁr%d€%§ SD40

15 TABLE 14
ACID PEEL
Citric acid - NF 2.0-30.0
Salicylic acid - NF 1.0-20.0
Methyl salicylate 1.0-20.0
1-Menthol 0.1-10.0
Polysorbate-80 0.1-10.0
2-Phenoxyethanol 0.5-10.0
Pyruvic acid 0.1-20.0
Tergitol 15-S-7 0.1-5.0
Methyl nicotinate 0.1-1.0
Ethyl alcohol, SD-40 10.0-50.0
Demineralized water 10.0-50.0

The above ingredients are shown in weight percent, and are available from commercial
suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WI).

A representative acid peel system is set forth in Table 15.
20




Dem neral i.zed wat er 15. 50 The above ingredients

are shown i n weisgBtorper cent, and are avail abl e from comrer ci abcrses/ 26955
suppliers such as Brooks, Sigma (St. Louis, MJ and Aldrich (MIwaukee,

W) . 5 Optional Step 5: Applicatpen of Hyperactive U ea Cel
Formul a The hyperactive urea gel fornulation is effective
in solubilizing bunps present on the surface of the scalp prior to
application of the hair regeneration conpasition. The foll ow ng Tabl e
16 provides a preferred fornul ati on of t RBLE1S hyperactive urea gel. 10
TABLE 16 HYP%% UREA GEL FORMULA

Ur ea e .00 Ctric
acid Cltgc a.cxd ' 4. 00 20.00 ) o5 per oxi de

1. 00 2- Balipdigasidhanol 10.00 15. 00

Pl uronic F-127 Methyl salicylate 3. 00 10.00 Propyl ene
gl ycol Menthol 41. 00 Boat ek SC- 1000

10. 00 Etpulyesbatd-86 ol 3.00 5. 00

Pol yet hyl ene beads 2-Phenoxyethanol 1.00 bg above _

i ngredi ents are shown BRiel Ht percent, and are avail g b@ from comer ci al
suppliers such as Bro ,fy‘%@%(&. Louis, MO and Al {I08h (M I waukee,
W). 15 WO 99/ 35pgipl 13-5- :

PCT/ US9W 6955 Methyl nicotinate 0.595

Step 6: Application ofAlephial SR§e€E98) i on Conposition 23.00 The
subst ances used in t hdDémineralizgemaerat i on conpositi on ofi560e present

invention are typically different for, nen,and wonen. The, 'S conposition
does not c SRt ahave shggdisnts prechawn dp gkt Pefieitend o &Vailahls) TR GHBBET3 o

contains such E\E@p&ﬁ such dsHSrbbid g{ckenﬁ (_S?r;gga:h({is% %I&?)Qﬂé g{ldngélm%ﬁadkge,t‘ﬁﬁ.

conposi tion asSI'sts i n boostI Nng

The following Table 17 illustrates a preferred hair regeneration
conposi ti on5f or mal s..
JDLIOLIAR D1

The hyperactive urea gel formulation is effective in solubilizing bumps
present on the surface of the scalp prior to application of the hair regeneration

composition. The following Table 16 provides a preferred formulation of the

hyperactive urea gel.
10
TABLE16
HYPERACTIVE UREA GEL FORMULA
Urea 20.00
Citric acid 4.00
Urea-peroxide 1.00
2-Phenoxyethanol 15.00
Pluronic F-127 3.00
Propylene glycol 41.00
Gemtek SC-1000 10.00
Ethoxydiglycol 5.00
Polyethylene beads 1.00

The above ingredients are shown in weight percent, and are available from commercial
suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WI).
15



10 TABLE 17

. HAIR
REGENERAT ixtd\boidah420SI TI ON ( MALES) Ket oconazol getnises/ 26955
1 PX- 13 5
Thynosin fraction 5 26 0.1 Di osgeni n
0.2 Mel at oni n 0. 025
| ndol e- 3- car bi nol 0.1 Fragrance
1 Phenoxyet hanol 6
Ski n absor pti onStepia :
g r ignenol one ngp? glfl?sﬁmﬁ%st Wfl in, ﬂ%ﬁ l@%}ggeneratmn composition of the preient

L- Thyr oXi Ngvention are

g.s. The above ingredi ents are shown 1 n wei ght

ically different for men and women. TR Ren’s comlposmon does\fRRi cl e

per cen and are

avai l abl e i:om:nincpmmstatmaal agentss whptcae the fonrdle aemﬁosmms porﬁagmuﬂﬁhgentsaui s,

MO) and I’ICh I u o] | owi n Table 18
pr bvide (gf Todnaaer Sk oins st CQWF&FE’&Pe?ﬁSSStSlH‘ " Brastings Pljaedisle
the hair r @Sﬁf‘ﬁt i on conposition for nales. WO 99/ 32072
PCT/ US98/ 269 27
TABLE 18 The following TidlR REGHMTtCE @QN prEiired| HdilOYegdibtabion
Ket oconazol e . 0-10 PX- 13
0- 50 composition foRALSi n fraction 5 0.01- 10
Di osgenin 0-20 Mel at oni n
0-10 | ndol e- 3- car bi nol 0- 20
Fr agr ange TaBrLe17 0-10
Phenoxyet hanol 0-90 Ski n
absor ption enhancer L ERATIO @) L Pr egnenol one
0-10 K&bonazole 0-10

PX-13 5

Thymosin fraction 5 0.1

Diosgenin 0.2

Melatonin 0.025

Indole-3-carbinol 0.1

Fragrance 1

Phenoxyethanol 6

Skin absorption enhancer 10

Pregnenolone 0.2

DHEA 0.1

Querretin methyl chalcone 1

L-Thyroxine 0.003

Vehicle qg.s.

The above ingredients are shown in weight percent, and are available from commercial
suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WT).

The following Table 18 provides a range of concentrations of ingredients

15 that may be used in the hair regeneration composition for males.




.QJerreti n.nmet hyl chal cone 0-50 L- Thyr oxi ne

0-1 WO 99/33ehi cl e PCTJUSDS8/26955 The
above ingredients are shown in wei ght percent and .are avail able from
comer ci al suppliers such as Brooks, S9gma (St. Louis, MJ and Aldrich
(M I waukee, W). 5 The fol I owi ng Table 19 shows a preferred
formula for hair regeneration conposition for fenales.
TABLE 19 HAI R REGENERATI ON COMPGCs| TI ON ( FEMALES)
Ket oconazol e TABLE181 PX- 13
5 Thynosi n fragt,i . ] \ 0.1
Pr ogest er one B b A Mel at oni n
0. 025 PH%E*R??%ZPFFanol 0-10
Sk| n absorption enhande&13 _ 10 0-50 Fragrance

| ndol &hgmesintfiagiaon 5 0.01-10 0.1
Pr egnenol one Diosgenin 0.2 0-20 DHEA
0.1 QJeMﬁﬁtbﬂian'et hyl chal cone 0-10 1
L- Thyr oxi ne dole-3-carb1nol 0. 003 0-20 Vehi cl e

2.5 10 The above i ngr are shown in wei ght percent016nd are avail abl e
from commer ci al Eﬁg ch as Brooks, Sigma (St. 0'98“' s, MO and
Al drich (M | waukee, \/\& noxye

V\O 99/ 32072
PCT1US98/ 26955 in absorption enhancer 0-98

The foll owi ng Tabl e 2®r¢gnendlaess a range of concentration8-18f ingredients
that may be used in tmDHBAIr regeneration conposition fof-10emal es.

TABLE 20 Querretin methyl chalcone 0-50
L-Thyroxine 0-1
Vehicle qQ.s.

The above ingredients are shown in weight percent, and are available from commercial
suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WI).

S The following Table 19 shows a preferred formula for hair regeneration
composition for females.
TABLE19

HAIR REGENERATION COMPOSITION (FEMALES)
Ketoconazole 1
PX-13 5
Thymosin fraction 5 0.1
Progesterone 02
Melatonin 0.025
Phenoxyethanol 6
Skin absorption enhancer 10
Fragrance 1
Indole-3-carbinol 0.1
Pregnenolone 0.2
DHEA 0.1
Querretin methyl chalcone 1
L-Thyroxine 0.003
Vehicle 2.5

10 The above ingredients are shown in weight percent, and are available from commercial
suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaunkee, WI).



5 HAI R REGENERATI ON COVPCOSI Tl ON ( FEMALES)

Ket oconaz ey&99/32072 _ _ - 0-10 Pcrmssslzl's%s 13 .
0-50 Thynosin fraction V , 0.01-10
Progest erone 28 0-20 Mel at oni n
0- 10 Phenoxyet hanol 0-90

Ski n absorption enhancer 0-90 Fragrance
0- 10 | ndol e- 3- car bi nol 0- 20

Pr egnenol one The followmg Table 20 provides a range ofixoncentrations of ingrediielita

E: '2I'gyr oxi ndhat may be u%{f in ar,llr xr're%texrl] atlocnhc%rr?p%rs]i%on for. fgmales. ?/eﬁ?cl e
g.s. The above ingredients are shown in weight percent, and are

avai |l abl e from comer ci al suppl |ﬁi&§_ch as Brooks, Sigma (St. Louis,

MO) and Aldrich (M I waukee, W) Fromtheforegomg it
w Il be sappreciated t hat Hagl REGHNERASIORAC G N (B gsyent s of the

i nvention have beeﬁegg&%bjged herel n for purposes of bllloustratl on, 10
various nodificati pksl_,’rray be made wi thout deviating frb% the spirit and

scope of the ventl on. Accordingly, the inventi not limted
except as by the a %8?%’{@ WO 99/ 320728?)1'1%

PCT/ US98f 6955 mges ef°ne 0-20

CLAIMS | claim Melatonin 1. A hair regener&tibn conposition

conprising T[err] | Phéfosyethanobr a conbi nation thereof, 099 conbination with

at | east one conpofkintabssptiert ehahteom a steroid, an |n0c90e based conpound, a
mtocide, a bioflapgppinde an anti-fungal material andoa anti- inflammatory
fatty acid. dole-3 arbindl The conposition of gla m 1 conprising
thynosin fraction re%eno S e 0-20

DHEA _ 0-20

Querretin methyl chalcone _ 0-50

L-Thyroxine 0-1

Vehicle q.s.

The above ingredients are shown in weight percent, and are available from commercial
suppliers such as Brooks, Sigma (St. Louis, MO) and Aldrich (Milwaukee, WTI).

From the foregoing it will be appreciated that, although specific

embodiments of the invention have been described herein for purposes of illustration,

10 various modifications may be made without deviating from the spirit and scope of the

invention. Accordingly, the invention is not limited except as by the appended claims.




source of Flerr]l. and T[err]4. 3. The conposition of
claim1l wherewopobmrsteroid is tanoxifen citrate, progester onBCT/USYS26955 )
pregnenol one, spironol actone, pregneaol one, dehydroepi andr ost erone (DHEA),
di osgeni n, triphenyl et hyl ene-based conpoynds or testol actone.

4. The conposition of claim1l wherein"the indol e-based conpound is

I ndol e, nelatonin, N|[2-(5-Mthoxy-1Hindol-3-yl)ethyl]acetam de, skatole
or indol e-3- carbinol. 5. The conposition of claim1
wherein the mtocide is a solution of GupM8tant, fragrance and skin
penetrant. 6. The conposition of claim5 wherein the
skin penetrant is PX-13. 7. The conposition of claim 5
wherei n thecginif actant is Gentek surfactant. 8. The

conposition of claim5 wherein the fragrance is nenthol, benzyl alcohol,
eugenol , phenoxyet hahol , Asdpiropsgeneration t comapositionpcomptisingr ilotlat €84 benzy |

salicylate, phenyiebinleselicuhale ULy h2oamil SPLASHL LSy LSTA 51 !

salicyl ate,

PCT1US98/ 268k based corggound, a mitocide, a bioflayanoid, an anti-fungal maft®ial afd!lahamkiant ,
benzoi ¢ acid, benzyl nzoate, nethyl salicylate, phendl, oleic acid,
capr oi ¢ acinflanmmatanylfattyydcid. 9. The conposition of claim1
wherein the bioflavanoid is querretin nmethyl chal cone.

2. The composition of claim 1 comprising thymosin fraction 5 as the
source of Tal and TR4.
3. The composition of claim 1 wherein the steroid is tamoxifen citrate,

progesterone, pregnenolone, spironolactone, pregneaolone, dehydroepiandrosterone (DHEA),

diosgenin, triphenylethylene-based compounds or testolactone.

4. The composition of claim 1 wherein the indole-based compound is
indole, melatonin, N-[2-(5-Methoxy-1H-indol-3-yl)ethyl]acetamide, skatole or indole-3-

carbinol.

5. The composition of claim 1 wherein the mitocide is a solution of

surfactant, fragrance and skin penetrant.

6. The composition of claim 5 wherein the skin penetrant is PX-13.

7. The composition of claim 5 wherein the surfactant is Gemtek
surfactant,

8. The composition of claim 5§ wherein the fragrance is menthol, benzyl

alcohol, eugenol, phenoxyethanol, isopropy! palmitate, isopropyl myristate, benzyl salicylate,
phenylethyl salicylate, thymol, isoamyl salicylate, phenylethyl salicylate, Triton X-100




10. The conposition of claim 1 wherein the anti-fungal material is
undecyl eni ' griseofulvin, terbinafine or an azole co

11. Thevg?)gn%%?ﬁ ion of claim 10 wherein the azole Conpogﬁijﬂlg%msss

ket oconazol e or fluconazol e. 12. The conposition of claim
1 wherein the anti-inflammtory fatty3%ci dis TES triolate or PX-13.

13. The conposition of claim1l wherein the conposition conprises Tal,

TP4, a steroid, an indol e-based conpound, a mtocide, a bioflavanoid, an
ant i - f usngfattanberizoid acidicbennylcbenrodte) frhethytesalicylatb aplienol @lele acid, caproic acid

14. A nmethod for treating al opecia on the scalp of a patient in need

t her eof T @BRBHi sing the steps of: cleansing the scalp with a cl eansing
agent; treating the cleansed scalp with a keratin solvent system applying
an acid peel solution to the keratin treated scal p; and applying a hair
regeneration conp@sitiThe tompbsiticr of-chigl &dwhaainptheWbioflavahoid6s Gaerfetin
regeneration conposition conprises T[err]l, T[err]4 or a._ conbination

t her eof methyl chalcone. 15.  The method of claim 14 wherein the hair
regeneration conposition further conprises a steroid, an indol e-based
conmpound, a mtocide, a bioflavanoid, an anti- fungal nmaterial or an
anti-infl ammat or y1¢, at t'PhedGbihposition of VP9l 3#kbfein the anti-fungal material is
PCT1US981a6955 31

16. Tersieepdenio deidf griseefulvinAexhinafioe or an azehs¢ompashds he scal p i s acconpl i shed

wi th a cl eansi ng shanpoo. - 17. The nethod of claim 16
wherei n the cl eansi ng shanpoo conprises a hard-surface ethoxyl ated
cl eanser. 11.  The composition of claim 10 wherein the azole compound is

ketoconazole or fluconazole.

12.  The composition of claim 1 wherein the anti-inflammatory fatty acid is
TES triolate or PX-13.

13.  The composition of claim 1 wherein the composition comprises Tal,
TP4, a steroid, an indole-based compound, a mitocide, a bioflavanoid, an anti-fungal material

and an anti-inflammatory fatty acid.

14. A method for treating alopecia on the scalp of a patient in need thereof,
comprising the steps of: cleansing the scalp with a cleansing agent; treating the cleansed scalp
with a keratin solvent system; applying an acid peel solution to the keratin treated scalp; and

applying a hair regeneration composition to the acid-peeled scalp, wherein the hair

regeneration composition comprises Tal, TB4 or a combination thereof.

15. The method of claim 14 wherein the hair regeneration composition
further comprises a steroid, an indole-based compound, a mitocide, a bioflavanoid, an anti-

fungal material or an anti-inflammatory fatty acid.
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18. The sethod of claim 17 wherein the hard-surface ethoxyl ated cl eanser

i's Gentek sol wbisem2072 19. The met hod of cl ai npdrusdseesssn
the keratin solvent systemis an acetic acid-based fornula or a urea-based
gel formul a. The rrs hod of claim 19 wherein the
urea- based gel fornula conpri ses at | east one of the follow ng: urea,

citric acid, urea-peroxide, propylene egcoI et hoxyl ated al cohol s or
acrylic aci d copol yner . The net hod of claim 14

further corrprl si ng th@ stEpempﬂwaépfglamglfhwtxorpmd&mn&ns@fﬁ@tspdpp&ac@pmpbshed

application. & ‘?i g eel sol ution. 22. The met hod of
clai m 21 Wi eaf‘ﬁ'étgtg aﬁﬂ%ﬁgt anesthetic contains a fragrance or the topical
anesthetic is a fragrance. 23. The nethod of claim 21
further conprising a surfactant or a solubilization conposition.

24, The met hod of &7. a| nTThet methedeifrelaiimel Gwherejnethe clashsing shampoeptdeggisene

| east one I 0] ogi ac 25. The nmethod of claim 24
wher ei n thga‘éfﬂ@“ ’%’éﬂt ‘%g?*ﬁ‘s‘?rs citric acid, ascorbic acid or pyruvic .

aci d. WD 99/ 32072
PCTI US98126955 32
26. The nmet hod of t8.ai nTheimethed of nlairh 7 adictkin éel hasdburfice rtHoxylated aleatser 0

is Gemtek solution.

19.  The method of claim 14 wherein the keratin solvent system is an acetic

acid-based formula or a urea-based gel formula.

20.  The method of claim 19 wherein the urea-based gel formula comprises
at least one of the following: urea, citric acid, urea-peroxide, propylene glycol, ethoxylated

alcohols or acrylic acid copolymer.

21.  The method of claim 14 further comprising the step of applying a

topical anesthetic prior to application of the acid peel solution.

22.  The method of claim 21 wherein the topical anesthetic contains a

fragrance or the topical anesthetic is a fragrance.

23. The method of claim 21 further comprising a surfactant or a

solubilization composition.

24.  The method of claim 14 wherein the acid peel solution comprises at

least one physiological acid.

25.  The method of claim 24 wherein the physiological acid is citric acid,

ascorbic acid or pyruvic acid.
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remain on the scalp for about 1 mnute. 27. JThe net hod of
cl aim 14 weegopnerat he acid peel solution is allowed to renmgpdrgdeshédsscal p
for about 1 hour and an occlusive cap is placed over the scalp. '
28. The nethod of claim 14 wherein t2he acid peel solutionis allowed to
remain on the scalp for up to about Q hours and an occlusive cap is placed
on head covering the scalp. 29. The nmethod of claim 14,

further conprising the step of applying a hyperactive urea gel fornulation
to sol ubilize bua%s ph be &ethadrof; ¢lains 4 wherein the arid peell solysionds allowed to

application of. th | . regener.ati on conposition. 30. The
nmet hodr%?alﬂpﬂih}ﬁsfglp&ﬁreﬁb@flﬁpw utﬁyperact Ive urea gel fornmulation contains at
| east one of the following: urea, citric acid, urea-peroxide,

2- phenoxyet hanol , propyl ene glycol, Gentek SC- 1000 or ethoxydi glycol.

31. The met hod2af cllh¢ mettodwioclainn 14 whestim the atid pe¢lasobntionas allowedite,
progest erqne, _pregnenol.one. . spi rqnol agt ane regneaol one,

dehydr SRR AR ﬂ%sstcgll"gﬁreabebf—i}iﬂ? , 6‘36&?&}‘%‘,’3 isarﬂp‘ﬁ ﬁ%ﬁ?‘f@‘fﬂ&l‘%ﬂ’é‘% ased conpounds
or testol actone. 32. The nethod of claim 15 wherein the

I ndol e- based conpound is nel at oni n,

N-[ 2- (5- Met hoxy- R8+ i nTbé niethdd) eff ¢lgin] 24 otherdinl¢he adidiipeélesohutibn is allowed to

i ndol e- 3- gar bi pol . 33. The pet hod of c|laim 15 wherein the
ant i - i FEaiRRRRe sealpafor pp e aboyt$ hauss anq 43} arcdustie qﬂx-lag{.ace on head covering 34,
The ne f claim 15 wherein the mtocide is a solution of surfactant,

fragrance and skin penetrant, WD 9932072
PCT/ US98/ 26955

29.  The method of claim 14, further comprising the step of applying a
hyperactive urea gel formulation to solubilize bumps present on the surface of the scalp prior

to application of the hair regeneration composition.

30. The method of claim 29 wherein the hyperactive urea gel formulation
confains at least one of the following: urea, citric acid, urea-peroxide, 2-phenoxyethanol,

propylene glycol, Gemtek SC-1000 or ethoxydiglycol.

31. The method of claim 15 wherein the steroid is tamoxiten citrate,
progesterone, pregnenolone, spironolactone, pregneaolone, dehydroepiandrosterone (DHEA),

diosgenin, triphenylethylene based compounds or testolactone.

32. The method of claim 15 wherein the indole-based compound is

melatonin, N-[2-(5-Methoxy-1H-indol-3-yl)ethyl])acetamide, skatole and indole-3-carbinol.

33.  The method of claim 15 wherein the anti-inflammatory fatty acid is
TES triolate or PX-13.

34. The method of claim 15 wherein the mitocide is a solution of

surfactant, fragrance and skin penetrant,
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33 . . 35. The met hod of claim 34 wherein the skin penetrant

is PX-13. WO 99/32072 36. The nmethod of clai m 34 wher ei PCT/AI898/26955
surfactant is Gentek surfactant. 37. The net hod of claim
34 wherein the fragrance is nenthol, bengyl alcohol, eugenol,

phenoxyet hanol , isopropyl palmtate, isopropyl nyristate, benzyl

salicylate, phenylethyl salicylate, thymol, isoanyl salicylate, phenylethyl
salicylate, Triton X-100 surfactant, benzoi ¢ ac] d,. benzyl bhenzoate, nethyl
salicyl ate, phenol, ¥l.eic @ih%efﬁﬁl@rr@‘awh@e@ﬁhq:ﬁmbm ant is PX-13.

38. The method of claim 15 wherein the bioflavanoid is querretin methyl
chal cone. 39. The nethod of claim 15 wherein the

anti-fungal materialsg s urgansthbd 6f Asih34 WhirsiaAhdduyfabtant is Geiied durfctant, an
azol e conpound. 40. The method of claim39 wherein the

azol e conpound is ketoconazole or fluconazole.
37.  The method of claim 34 wherein the fragrance is menthol, benzyl

alcohol, eugenol, phenoxyethanol, isopropyl palmitate, isopropyl myristate, benzyl salicylate,
phenylethyl salicylate, thymol, isoamyl salicylate, phenylethyl salicylate, Triton X-100
surfactant, benzoic acid, benzyl benzoate, methyl salicylate, phenol, oleic acid, caproic acid

or carbaryl.

38.  The method of claim 15 wherein the bioflavanoid is querretin methyl

chalcone.

39.  The method of claim 15 wherein the anti-fungal material is undecyclic

acid, griseofulvin, terbinafine or an azole compound.

40.  The method of claim 39 wherein the azole compound is ketoconazole

or fluconazole.
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