WO 03/ 039478 PCT/ US02/ 35839 METHOD AND APPARATUS FOR THE STI MULATI ON OF
HAIR GROMH This application is a continuation-in-part of copending U S
applicatiwooSesd4as No 09/819,081, filed February 15, 200PCcTvisozbssds a

di visional application of U S. application 5 Serial No. 09/203,178, filed
Novenber RETHOIBAND APEARA TS FOR HE STIVNEL ATEONOF N GROVWEREr al | y
relates to a systemand nethod for the stinmulation of hair growh, using a
novel comnbi nation of photothermal, photochem cal and 10 phot onodul at ory

al one or by Lying a drug.or .a _cqspeceuti cal .conmposition aturally
occurring ch?%%ggﬁ@%élﬁo%g aoctoﬁé?‘gﬂtﬁoaﬁ?ipglgt‘)lr{g%?eé’gl%ﬁ?'§ ?téont%er&l N%nt o the
hair a9/ 15,6810 aidd Rsbkbey DRI200 bUkKieh isr@aiwisﬁirﬁmpiﬁikéﬁdhrofmsrA%Jémaml tissue
and exposing the co sition to el ectromagneti ¢ radiation. Backgr ound
of tRe |yfvie Npow/mgggéﬂ@i@@mwm,nk%&techni ques for attenpting to
reduce or elimnate hair growth in human skin. A few of these known

techni ques such as topical mnoxidil or the commerically avail able product
"Rogai ne" are scientifically pray@oraRdnWedgdy accepted as effective.
However, their degree of efficacy varies greatly. 20 There are several
processes whithe prasenbmvertiou geoerafy odates o gyseheneinnethdd Ganageimdatidthe hai r

the | arib g e nSiaE arare fRPRREHOD LR PR O FIGHAE and |
SUr nOUNGHRGrSARIPRbL AMehel dr H5UES - pb@i@@%g{org;cetﬁﬁ&%uﬁmcm S&dodray be an

external chronophore or contam nant ese processes tend to
damage tragrdldy eccugingerotgphore duotheylipetedctivated ghiotmopbere 25 ot mtwthsthiairal shock

e 1 e HIRE BRe P ERPBeS bah den ok o BT Rheus efabroRbe oniy

partial Jafp¥smiento el'é@aﬂ'rémég%@ﬁ&ﬁdd%ion,l n recent years the use of |ight sources
to reduce or elimnate unwanted hair growth has been devel oped. One known

techni que selects a wavel ength of laser light that 30 is well-absorbed by
t he gaturally occurring " naz ! vg" (Pi gmsfnis in the hair shaft (and perhaps
sone pigment in parts of th thel 1985 | icle cells). Another
known techni apig:d5eSeferAkablvn RbhpRfed A5 GltehBHR ﬁq’é&xﬁ:e%r\éﬁfﬁ%&s%p that = may

be absorbed by a "foreign" material or "skin contam nant”. pects of this
t echni quEowth iINDUBBNGBEM AFeROT YISO RAGHB BRhniques such as topical minoxidil or the

commerically available product "Rogaine" are scientifically proven and widely accepted

as effective. However, their degree of efficacy varies greatly.

20 There are several processes which may be used for producing preferential damage
of the hair but relatively few are known which stimulate hair growth. In one process the
target may be natural melanin pigment in the hair shaft and surrounding supporting
tissues. In another process the target may be an external chromophore or contaminant.
Most of these processes tend to damage the hair, either by producing heat or by photo-

25  acoustical shock waves. These known processes have varying degrees of effectiveness,
but require multiple treatments and, in their current form, produce only partial permanent
hair reduction.

In recent years the use of light sources to reduce or eliminate unwanted hair
growth has been developed. One known technique selects a wavelength of laser light that

30  is well-absorbed by the naturally occurring "native" pigments in the hair shaft (and
perhaps some pigment in parts of the hair duct or hair follicle cells).

Another known technique uses a short pulsed laser to produce a wavelength that

may be absorbed by a "foreign" material or "skin contaminant”. Aspects of this technique
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are described, for exanple, in US. Pat. Nos. 5,423,803, 5,817,089,
5,425,728, 5,226,907, and 5,752,949, all of which are incorporated by

r ef er encewOThi0394¢oHNt am nant may be applied directly onto wPhg/tskd/sssand may
be introduced into the enpty space surrounding the hair shaft. One

cont am reaatesctibed, fasedaagle, s B, Pat. cshO A28 BERIB § 17,089, pars vesllsatxs Joar m  The
5 graphitesgarti cles have a dianeter that is small enough to enabl e’ t he
parti cl e84t/ ds MY fH 6fivbirh astineerperastd pyveterrics. This conthmifanbwaghet y spaces

bet ween i shaft.. Th ner frama | aser hen

i nter actatp%ﬁ?(ﬂ&?%%%gﬁ glr%ﬁsglgnatndé%arytl?eép tég&ucfﬁingto g%%eé’é%qy iR PW?LB)%%@?’Foundi ng
ti ssues hsfaseftf O torRAminEnt BatHAP BO&E udel &s SrBW frafhitdiA@aRRiulatesSitht ThI NI S
tends to reduce or elimnate hair growmh. 10 These contam nant particles

are Rot $rghdicdartialey inye epiinmagterdhitis smalhendughrto shatfle thepartichesdo thvp from

surroundin air ool Licl hai r bul ge or -hair ct, cells. Nor._d hese
cont am gdaer:]?u r?aﬁgrq e sk e?rgf: Fﬁf{pb?%?fol?egﬁ'?@a%f’ QPC%BP‘I@) g}fa&raqlhﬁé tli‘e

ot her wi s@ieigyttRira@lasef BAG theAlinteABPWRY ¥ ddhtdrhiBaktaiabtiRRaThS cBlsel igsyqoCcel | S.
The contam nant particles sinply physically occupy the space surrounding

t he hai rsugRatding tissuapvibhes fukeitnarns basupposthy alovitle ofihe heie shaft. fThisusedstopul sed
el ectroma nC%ti%. r.aagi gt.i on“%ource to produce a wavel ength that nay be
absor bed % Al Pml © 4EEEP }éd, for exanple, in U S Pat. No. 5,683, 380,

whi alp i s i NCOTHGE B:REmAnt |9 EIEEE nollBkRaRY rcBfRRIt& Btk R BaE0E |1 ght
and | aser hair renoval techniques. Known nelani'n targeting systens work

r easonabitp thesurramdingrleitrfolisten hivk pukga e haindyctwibn Ncido tGe cattamimht t he hai r
is very d and when the skin i ht and not tanned. Virtually all

ery.li
li ght sd?&?‘%%s ShRmieR e’r’i‘E}n‘E‘B)ii‘?gé‘F tgﬁygé‘?ﬁl“g’ OéPgleé‘Vlé?)lq““rm‘ér BAIY absor bed by
t he overdoyiphg with thestir DeRdbnesskidls. Phe BRSAMNt ﬁa@tﬁ?%rsli%g%olhzgwélﬁﬁs cannot

be safely used at optimal very high power settings w t'h dar ker
ski n or asoery theepice swirptmdingithe kair ahaft.Dyi ng the hair all ows increased damage
to t.he hair target, helpns.confin amage to 25 the hair target, and
enal}rlges the d%éoqﬁ‘?“ﬁ’z? : agé?t_f’?%ge e ‘}*?S_Iapélgeﬁf’lﬁﬁr%a%n@%ﬂamge

SUr I oUNGhdgtisHbudNEo I ntb Ride & Ktaele§BahATRMSheMbsGibed B BGE, ATEQRHB Bherently
do not work well on'light hair, Since there is not” enough natural pignent
t 0o absorsampleuizhUén@agWNo: 5,6883a8%gehiblaisrinewporatek] hyhefeppaeer i s quite high.

Using hair d enabl es .this.obstacle.to verconme. 30 A known hair
renoval procesS WhF gﬁ&dg@gwgg pesAntRnF 5’%‘@@5‘? AP TERO te&%n"%}% K9gth t hat
may be FRARReHebnySki WARIASHNBN wAPRRRES L RoBBIPESOR) wiHeh 1IN
colors, including darker skin colors. However, this ‘safety’is a consequence
of £fer eobeiohthe hagriy viiytdatieamishiaani the alkisds pery dight artd rios tanhed . &fisnalynsitessar y
to add q{gﬁp sholugrges qulrlglll ‘?elng %o %a?getoinlelanin are also inherently absorbed by the overlying
and surrounding skin. At present, these light sources cannot be safely used at optimal very
high power settings for people with darker skin or even people with a dark tan.
Dying the hair allows increased damage to the hair target, helps confine damage to
25 the hair target, and enables the use of power settings that are not so high as to damage
surrounding and overlying skin. Treatments which target melanin inherently do not work
well on light hair, since there is not enough natural pigment to absorb enough energy to
damage hair even if the power is quite high. Using hair dye enables this obstacle to be
overcome.
30 A known hair removal process which uses a 1064 nm laser to produce a
wavelength that may be absorbed by a skin contaminant appears to be safe on all skin

colors, including darker skin colors. However, this safety is a consequence of there being

very little melanin absorption. It is therefore necessary to add graphite particles in oil
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2 WO 03/039478 PCT/ US02/ 35839 contam nant |otion before |aser treatnent.
This graphite particle |otion does not enter into the hair shaft itself.

| nst ead, wba3gsaphite [ otion tends to occupy enpty spacesPSUrUSOus®BNg t he
hair shaft as it sits in the hair duct. This presents a problem Either an
i nsuf fi ebeamitmt lelva-tefdre Makr thaaraett. This gfabht bertpR1biie] &espenaitédhs | nt o
the hair_ duct, or an insufficient 5 anmount of damage is caused by the

gr aphi t éhgphgix shafteigsellJpstead,ibherphitadatign tonds tneastiny emp@PAES Barowding ed

bef ore l.e.resul t, is Lev unmrary of..the l.nvent.i on The

pr esent %n@agggﬁ%%%rleﬁl{astlggh 18 Iradu?rfé? rbgso‘% fg SRR rﬁ%%ég}' Fﬁﬁéerhaﬁi IPS"gﬁE)WWri n which
the 10 sablptimabh@nbdt oTtokaphitel patities p¥ROAMAnttha haie di&eortdn iBbEFREEAMagNet i C
radi ati on havi n(%yf dom nant em ssive wavel ength of from about 390 nmto

abouf 1600urhe! Rynagays efusedfesf thaigrapbiic partticleddnonsaquendyammaintecatmends engt h i s
the prinar vel engtth.em tted by, the. .sour.ce of el ectromagnetic radiation,
ie., the dy%\%\%éf:%lﬂbegi?eif eél?r??ctegtﬁglgtre%ﬂtglﬁ g‘gtPSYe fntensity than any ot her
wavel engt h. Photostinmulating the hair growh structure is then performed 15
by mai ntaining the exposure of the hair growmh structure to the source of

el ectromagnetic radiation f Sunamaxy ofithelhyendiohect i ve duration and at a
clinically effective light intensity. i nicall ff.ective. durations and
Cnt ensti s dP6 TrEEay e ionaFBRR ¢ ehed thEr Rt taCEh I Gk e

i Nvent i @maa HoRHANRICRSe RNEpERA th a@bxwlé@ oBblBgkdmAkeemdlHi8AmaviaE A9l € source

of el ectromagnetic radiation, nultiple pulses froma single source of 20
el ect r ostagyesnit emisstieavavslengtmaf fiioph abquB8@ smftp @hounlic0P pire Bowaxes of

el ecto etic .radiation, single pulses fromnmultiple sources, of

ol ot r oRLp L tp AaraarS Rt P uieisaE s tht PLuEbr vl T SERET B s of
radi at i @Burca Bflclcodthatiietio ARlidHdR! €S that WS fHRASK itk £hESLAQTREAGL C
radi ati on may be enhanced by way of the use of penetration enhancing

agent s dhranphytothaduavatengy. Xbetostemubkipgicdrayr grbwiustuchigersttben R5fonmed e
function is.to. enhance are select.ed fromthe group consi.sting of at | east
one 151 BB iR B ERae & bR o Rt FoRoUGF ELpIR T RnesRe n A
(Treti neadidtion 06 @RANRARY effRLiNEBhratibly SALAN ORNGILy KBkt edphfintdhs@y.OM h ,
factor, echinacea, an antibiotic, an antlfungay, an antiviral,” a bl eachi ng

agent , &linddafisffeyitireokyratiosis dnd mtdsities hyedfucthgr described is dei deydiled aci d,

anti oxi dant. t.ri ad .canpound, seaweed deri.vative, a salt_water derivative,
30 an aHERGREBRA edBHy PO AR RUGHIT e GBiBaM R CoNor U aaS, o

phyt onulski@Bbs eldctrRAGHRE AldidiboR I Gkipl ol & IARE QU RIBENE b @ hornone, an
enzynme, a mneral, a genetically enginheered substgance, a cofactor, a

cat a0 yselechpmagndtizgadigtion bettiple pulsensemimmyltipleasosrces of electomagnetic

radiation, single pulses from multiple sources of electromagnetic radiation, simultaneous
pulses from multiple sources of radiation, and combinations thereof.

The exposure to electromagnetic radiation may be enhanced by way of the use of
penetration enhancing agents or photomodulating agents. Exemplary of such agents,

25  whose function is to enhance are selected from the group consisting of at least one of
Vitamin C, Vitamin E, Vitamin A, Vitamin K, Vitamin F, Retin A (Tretinoin),
Adapalene, Retinol, Hydroquinone, Kojic acid, a growth factor, echinacea, an antibiotic,
an antifungal, an antiviral, a bleaching agent, an alpha hydroxy acid, a beta hydroxy acid,
salicylic acid, antioxidant triad compound, a seaweed derivative, a salt water derivative,

30  an antioxidant, a phytoanthocyanin, epigallocatechin-3-gallate, a phytonutrient, a
botanical product, a herbaceous product, a hormone, an enzyme, a mineral, a genetically
engineered substance, a cofactor, a catalyst, an antiaging substance, insulin, trace

elements (including ionic calcium, magnesium, etc), minerals, minoxidil, a hair growth
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el ements (including ionic calcium magnesium etc), mnerals, mnoxidil, a
hair gromh 3 WO 03/039478 PCT/ US02/ 35839 stinulating substance, a hair
growt h i r'WDBBW39308 subst ance, a dye, a natural or syntheti ®@CTrShzsi889 a

nmet al | oprotei nase inhibitor an inhibitor of AP-1 or c-Jun, proline,

hydr oxy ptialulatiig sabstanvesd i fovak balisnae sutstnes, apipy) d nate@peesynghtior ophyl i n,
chl oropl asts, carotenoids, bacteriochlorophyll, phycobilins, carotene,
xant hopHy$irninghrstsdlopretainase ihibjtarapiphibitecy AR L bt edpormsplize. and anal ogs of

the ab nat het | i xt th ~ The |ist i
roant t ATRRIpIRE A Res A SHIES LBoreBiOL cBp PR RS Shiorebie. st 1%
the art cafdiénoidsogkriRhlobaset, iy cbbgingli cafdt@mUkitipheil NanthdiRbnift Har

conpounds are capable of treati nglgtéhe upper layers of the skin, hair
st r uét urdssivatiyeg, subeerrpaRsEisngnd angkngs of theabhem bethtnagerehandtsywibetic, and

el ectro tie radiati;on. 10 Furiher,. physical. procedures,my be perforned
to per n‘iql?ﬁglﬁésa Srre%geﬁ%eetl 515 rgﬁax%go %%ﬁélév&b\%%aa&ﬁélﬂ ‘%(hra}i P&t f‘sotrl?o?%qig t ar get

hai r st roudibbifyekilbiithe ardiil] stob@HOHatel & S WRcioBurc HeRRR Bt f or treatnent.
Such procedures include, but are not limted to: enzyne peel, mcroderm

abr asi ofompelydsre sanablswif rgatingithe upper lpysirnef, the skindipingruchaes andibl at i on,

| aser vaporizati.on, chem cal peeling, .electrical sti.nulation, |aser

t r eat ma_r? 5ous l%h?ﬁu%o ﬁgﬁ?e%gee%xgg\%trw%rh%le%t}:%pa[gnﬁteﬁ ?‘glagﬂflat i ons, ultrasound,
or gonbi nat i grsthth) ehpadal ﬂﬁﬂcg@dréé/maﬂr BE pSibtneq tOherdRtbeeRr Bénefh8&] SoMagneti c
radiation for use with the present invention are essentially unlimted.

The cri rlaciramperetisapdistidnointotargeh bais straterei kirt, ped surenndingeindiant and i s

only limted to emtter f electromagnetic radiati.on i.n the range of from
about 3GGRRHS fglb%‘:(?%m %Oguﬁ]ﬁm@?‘ﬁ‘ﬁﬁ gﬁﬁﬂ&%ﬁ ?ed’rot‘ L{F‘L“@F‘ OreRERT B‘gqi or

el ect ri gaikrddeinabbiativsoR@nodtribfiag ! @k ﬁﬁbﬁﬂ , MRBbing! BE& AedioRRg such
emtters, due to their cost and avail abi |§y are Tight emtting diodes

(LED s) vapersastion, diemidal peebing, dleéaivea stimmtationghses fredyentsasersshiglpendte | asers,
andl§ncandeeisced1§hosou %%tj I terted t o, pr OdUﬁe '[? dom napt em ssive wavel ength
in thePqEST FECTPRRYE 1905 HIF50UR Y B £PBRIGROISHBSEP Wi ngs Figure 1 is a
schemati cal iHihdI5! f@lsb@Be 6F sotdds U S1ckiSRLIRAL 1dBHITBS use With HdighGehine | ow
| evel light method of the present invention which may also Incorporate the
use of invepiienprefegsantinldt wdmeited3 Ol qyiierén r bededion ot dhratouoel is tregimesent at i on

of treatment. reqgi.nens pertaining to the use of | level light accordin
to the SF%esnélﬁ]llt ﬁ?ﬂ\}%ﬂ@.‘/ @m&e 0 emitters o Er:]ectromagnetsc radiation In the raﬁgge of?'rom g

about 300 nm to about 1600 nm, either directly or after mechanical or electrical filatration

20  of'the radiation. Most preferred among such emitters, due to their cost and availability are
light emitting diodes (LED's), lasers, flashlamps, fluorescent lights, dye lasers, diode
lasers, and incandescent sources filtered to produce a dominant emissive wavelength in

the desired range.

25 Brief Description of the Drawings

Figure 1 is a schematical illustration of various treatment regimens, including the
low level light method of the present invention which may also incorporate the use of

topical formulations.

30 Figure 2 is a schematical representation of treatment regimens pertaining to the

use of low level light according to the present invention.



WO 03/039478 PCT/ US02/ 35839 Figure 3 is an illustration of an enbodi nent
of an LED array of the present invention having multiple panels of arrays.
Fi gure 4 we oaogpaaphi cal illustration of the absorption sp@cTrusar/afs3hunman
fibroblast 5 overlayed with the wavel engths used by narrowband,

mul ti chr omat iRglkED ieamn 1lusti&idf oflah@mudURSEH bf AMVEDArRR Ak Besat t he
absorption spectrum of indocyanine green (1CG. Figure 5 is a graphical

i |1 ust r ddYesHoBhayipg malinle Bm%fhofs%@dﬁrum of human fibroblast overlayed wth
t he wavel engt hs used by narrowband, nultichromatic LED emtters of the 10
present invention and al so the absor ption spectrum of protophorphyrin IX
one of the aghi¥a ichERAPBRADIIESAtibnaEAR: zhb@&x%ﬁbﬁ %ec&u%fqm@m&ib@o&as%phl cal
illustration of the absorption spectrum of human fibroblast overlayed with
t he Qavevenedsvithsibe Wayeleralbs ussbymarrowbasl, Riujticheomati¢ LEBtanditters off the

per spective t.he aci of. t opt oel e tro .c,devi.ces of pr esent

i nvent i (?ﬁese]ﬁ“w%’z n @gléaﬂéep cP op,sip%g ‘?1%"?’6’?1‘“6 Efeéﬂt(]gs}%S show an array
of optoel ectronic devices arranged into three panels. The 20 cross hatched
areas represent protective covers. The covers may transmt |ight or may

di ffuse |i ghtFigirhé isegraphicamlasrqtmaf ﬁle&l’o@vmptiam gpeleimped Humeal flbogblast

adj ust nent t he rese Ie t hree nel. make- up
mrror. F%%}’Fg V@“ﬁatbe éﬁ?"?l?l?g} %ﬁr{’%ﬁla&? ??f)‘?r{g %@‘il%]‘gﬁfé‘ﬁftf’ré Gfg’t i ons of
arrays fpedseMa@hl@Hdn a4 alsb e ARBHtRARpdERM &‘}ﬁoto?h&ﬁﬁﬁlﬂ Dk ofPhel | ustrate
exanpl es of individual LEDs in accordance with present invention and
t he anglaetivf chdomephypaercie acfie bavtazis t t ed beam 30 Figure 11A-11C illustrates
three different exanples of patterns of light energy density on the field

of illumnation. The irradiation illustrated in Figure 18B is relatively
uni f orm and l}@g@@@ﬂ@@gﬁ hlwﬁuhﬁtfa%h%tfkmbls& HEW 58 JF Hun@W trdidSst | S
relatively uneven non honbgeneous. 03/7039478 PCT/ US02/ 35839

Figure Dzenla'edvsﬂﬁhsmwlel@gthsuﬁ@dbbfdasecanptersng the |ight output of an
optoglectronic device with an optical fiber. 5 Figure 13 is a schematic
draw ng of the output of several individual optoelectronic devices

col I ected i ntpgg@e 3iMghBteR B P_rspective the spacing of the optoelectronic devices of the

present invention in close packed spacing in one dimension.

Figures 8 show an array of optoelectronic devices arranged into three panels. The
20 cross hatched areas represent protective covers. The covers may transmit light or may
diffuse light. The set of three panels shown are hinged to allow adjustment, so that the

arrangement resembles a three panel make-up mirror.

Figure 9 is an illustration examples of possible configurations of arrays for various

25  treatment applications.

Figure 10A-10B illustrate examples of individual LEDs in accordance with the

present invention and the angle of divergence of an emitted beam.

30 Figure 11A-11C illustrates three different examples of patterns of light energy
density on the field of illumination. The irradiation illustrated in Figure 18B is relatively
uniform and homogeneous. The irradiation illustrated in Figure 18C is relatively uneven

and non homogeneous.



Figure 14A illustrates an exanple of use on skin diseases such as psoriasis
(a proliferative skin disorder that is known to respond to ul traviol et

i ght theweppp39419 Figure 14B illustrates applications of PChAISpr/assant
invention to delay, stimulate or inhibit hair gromh. Figure 14C
illustrates the treatnment of scars or stretch marks is also possible 15
Figure 14D shows the use of LED light in _conjunction with an exogenous

chr onophor e tHZEEAZAT 8 Bhoyy a gehmauetor 'pwnhyxgéllne kghtoatit ef acerioelgitypnice 14E
illustr e J f illumnation by the LED of nerve fibers 20 where
nerve i%%ﬁ??ggﬂﬁﬁggngl éxStinuIated, regenerated, or healed. Figure 14F
illustrates nail disorders with fungal infection, to be treated in
accordance with the present invention. 25 The detailed description of a
pref érred entoaiasdAts afchematip deayang of the entpubaf seivetal indévidead epiaciebtrondé er ence
to the qﬁpqggag%rpﬁ.q&?miqgs Detail ed Description of the Preferred

Enbodi nent 8 CThe F o I ansén %P%ﬁnil'ed description is of the best presently
contenpl ated node of 30 carrying out the invention. This description is
not to be taken in a limting sense, but is mnade nmerely for the purpose of
i |l ustrating liwe déndHustrabes ancixpimpls affuse he skinviiseases suctTmegpsosasip@ of t he

i nventiaon d. est. .defined by.the appended,c¢l ai ns. . 3/ 039478

PCT/ USO ﬁ%fé%‘?g"e Flﬂnghsé’F‘geF S daapbiwapd ﬁgaﬁ‘r"@g SER RO | on i s
dirggted to a process for dermatol ogical treatnment. Such a treatnent may

i nclude the photonodul ation of hair follicles, hair bulb, hair bulge, stem
cel I s and t hdfigue déBndustptesiapplientions pf thel preserttényrmtian yo delay, pémokteeort

stinmul at.ion. of. actiyity of surrounding tissue or supporting tissue in human
5 or mﬁ@%f@lﬁﬂgﬁ"}’#- of some or all of the hairs. In a preferred enbodi nent
the process produces little or no permanent injury or damage to nearby
skin tissue. Primarily, only the hair and i medi ately surrounding tissue
are aff ect ed.Figwe 1aGrbogratesdhe treampnisdepdrs of stuatelt nerks imalyo pessitleat i on of t he
hair,.al so i ncludes the hair follicle, bulb, bulge, stemcells and other
con‘p}énents of the supporting dermal structure that supports hair growh. 10
In a process @EEONID MoK 1RNROTPEH IBM I QinjlleioR WiREMH cxoBMRALI ON, an agent
may be selected which is capabl e of penetrating the hair “ducts and

at t achi refprorhephdietg dominish oil gland activity or to reduce acne.

Figure 14E illustrates an example of illumination by the LED of nerve fibers

20 where nerve injuries need to be stimulated, regenerated, or healed.

Figure 14F illustrates nail disorders with fungal infection, to be treated in

accordance with the present invention.

25 The detailed description of a preferred embodiment of the present invention will

be made with reference to the accompanying drawings.

Detailed Description of the Preferred Embodiments

The following detailed description is of the best presently contemplated mode of
30 carrying out the invention. This description is not to be taken in a limiting sense, but is
made merely for the purpose of illustrating the general principles of the invention. The

scope of the invention is best defined by the appended claims.



ot herwi se becomi ng incorporated into the hair shaft, hair follicle, hair
bul b, hair duct cells, or stemcells collectively referred to hereinafter
as hair gwowsl3®rs uct ures. The agent may be charact eri zed Pa3/lsN2/38889 ve
agent in that it perforns a function in addition to sinply 15 occupying or
cont ami nat i ngy h pecroResenbaditlet, Gitgirseptinvaitiodiindiredial foai proshiafdr. The agent
may have sufficient optical absorption of a wavel ength (or a gonbi nation of
wavel engletrsjtologicabirersmenteftuch g tisgtneabmay aiude; thhphaigredulatipn dhagan

penetrate the skin equately. to : t he
new ager{gl-htcr%’slﬁér %Bﬁg]aﬂ‘ﬂ? u(iﬁe’ |¥ttemncé33 § flrrﬁ&g% %ﬁ@g}@%’g %};ﬁ/e {(gﬁgrr%g{é%eﬁ%ﬁgémgf

i ndi r ectdpeeRhRRACRInkNSS baetidiy 6f fifrobidihg Gsmeton seppoudigiisae inXnkme ar ea of
skin overlying where the hair duct is |ocated may be cl eansed. After the

ski n5i s aneansdiin skire of kime pngll pithe haist da arselerpd SPEOHBIHERBPIICESS. This nay
be acco i shed, for exanpl .by treati .N: W T £ a hot

o st ¢ BRI i G ST AEC Y ahiSRaded s APy S, Paan SR By 2, 1O
strat UM RORAEHY T O a1V R o RHENBENE ardTRIORdl Fot Perpakds.of eeaplear y of whi ch
is mcrodermabrasion. 25 The agent may be applied in sufficient quantity
and in suiémioherfyorcitation o the hacmlgsoneludes thaheir fallicle o tbugessigs EWS adequat e

or optimal, anmounts to allow the production . of e i L.sisue effect,
as descrqngé’gh‘ﬁr HO@P@;?G_%?getﬁ? Swor@?%z%‘é%lssgm rei ?Ssupﬁglﬁée%;ﬁlgggloh@gr porat ed by
ref efence in Igfagarewss h&loYdinEXF Sent@RBheTRY tHReréRADMOehtioneul dgehi mayg,

i nactivated, decolorized, diluted or 30 otherwi se altered so that residual

cont am riat setented fwltitleissiapablo gl penchratinactbe baia duets andatégobingr bondilg ¥bsent and

does not jnteract with the |ight ner QUL GR . r t in such
R A T LR N B T S

PCT/ US02{ 3283 YenPellisv@l¥ctRlely RErfa%h hadinafens hafiig@owiestiuafiget Thd sgues,
ducts, or nearby sebaceous oOil glands may be enhanced, facilitated or nade

possi bl embyb¢ tierarserizstl as ar petie agapabiiat sfperfatmer fungtion in additipatg seaply
perneabi lity, or other, physjcal characferistics,.of the.strat rneum or
by the uEUBYIngPx ?%%Wgu%% thﬁﬁBﬁ‘i?dﬂg}eecﬁ’\C& WrpHajing 8}(3}1%3 nstg? I?'altqpoa ﬁ&?[nt o the

gland 5 By ﬁﬁfersﬂfﬁk%ﬂ% Liad19BkorbliSSsESwNeler@fE@r RRBAIEALSH of vavelaigds) t he
rel ease of” the agent frpomthe encapsul at ed delivery device such as

| i posonest a @hkieneospomiahensyp ighteonrce whichsangpsnetente fgskin asleaetelntd b or
attachnment of this active agent. U trasound nay be used. th Lcally to
i nt er act al@pyb@éﬁc)y)}hq,\}afg?t PRIt b@ﬁtﬂeﬁ’ragf’rﬁ'zls%ee -I%if”é ghﬁ nbagr}%ls%rﬁé ?@gﬁ\%}guce

t he desi gﬁ.{gﬁ@ L i tibr R YeRfhatrGfgredr i n conbi nation wth
| aser oraﬁ%ﬁlg? asgfrl‘@ﬁ g %42%3?%215&)1. M crlgder rlrabr asion may al so be used to

per nk@ gr eat efhe@redf sitih omerdfing where the hair duct is located may be cleansed. After

the skin is cleansed, the skin may be treated to improve permeability. This may be
accomplished, for example, by treating the skin with steam or a hot moist towel to hydrate
the skin and hair or removing a portion of the stratum corneum through various means
known in the art, exemplary of which is microdermabrasion.

25 The agent may be applied in sufficient quantity and in suitable form to be
incorporated into the target tissue in adequate or optimal amounts to allow the production
of the desired tissue effect, as described in U.S. Patent No. 6,283,956 which is hereby
incorporated by reference in its entirety.

| Excess agent may be removed, neutralized, inactivated, decolorized, diluted or

30 otherwise altered so that residual contamination of the skin by such excess agent is either

(a) absent and does not interact with the light or energy source, or (b) present in such

small quantity that it provides no clinical effect.



the skin, wherein the upper epithelial |ayers are renoved. These | ayers

create a natural barrier to the perneability of the skin and. by their

renoval , worans®|rs on of the skin by topical agents is fa®ecriusar/zs39 This
met hod may be further enhanced by using ultrasound, alone or in

conbi nati on ibdiives} dthatésdd abert iito Se tatgdMiSAEd) AU, drachily sbRkedulRiOVE t he
15 perfornmance of topical conpositions. A nore detailed description of

sever al Sl sray bsfenhanped,fgeiligged grimatspoptibledy theusenfieizyhescapsdepl e, in the

applicant's U.S. . Patent No. ...6, 030,374 for,"Utrasound. Enhancenent of

Por cut angTeE (P s D RBEDPRPRSHLRAT SHEY B Rt e ARErE 6 BEGRTED T of er ence i n
i ts entidogieyim drytthense SRINLBSNObr PHEROMGBEs bifler fcﬂgféﬁétﬁcaiﬁdn%‘tp@ﬁe 19 cal
agents through the stratum corneumare nore fully described in 2

appl Pcartserrewdaniaragt tssses e phéeozenttoaied éo case te relPeseadidha Bgent fubincghe i s
her eby i ncor por at by, reference. Although preferred enbadi nents of the
present epﬁquﬁl@fegr&ﬁgvy&ggl% .,asﬁwpf%%sogﬁlamgﬁd%g%@%e}s, ‘3?' PR ener gy
from souheRSeastedtiohsorlattdéHm@ot thi@ide QEles. UithRouR! B8FBE uiddvention is not
limted to the use of these energy sources. O her sources of 25 energy,

i ncl udi ribergndutibg bt tol inteiachdirently withcthe weant oe Hheragyntatisdue eatiple togguduvey ener gy
or el e(;[ ri,cal ,stimulati op.or Qetig Ii el ds/forg.es.ma .E#SO be used.
Exerml ar® SFTRH ORI e LD RL G0 Al o8 SLeTDIP Rt With (R Pfime.

fil qlmentlégéﬁliﬁl%tgbﬁl%es). fiRtodeAhagsibd BB fiso bBALQO®Dekih %&eﬁtefr%&ﬁetta@x_?oﬁki I'led

inthe art w recogni ze that any light source capabl'e o emtting
el ect r orthgyslan,ivéhereiditld weper epithelipddycrnite yemeeddy | Theas blyensgtdate aasitwialscr i bed

herein, ,30.directl r..b ans of ical filtration, is. wthin the scope
of suit dBTETIG tpe\égf?g’&lété%f %&%ngfﬁ‘efrﬁgmﬁ?’@s@?ﬂe rF‘tﬁ%?ftp%ﬂ?m r pur posgs
of the phatanpeis a @EYitAH TIROREALE e fifiBalIBMcABY MRS wiRsGiidLed, any

source capable of emtting light having a wavel ength”from about 300nmto
about 1608wy incombipdtiei with elteratioroofithe stratony codicann, oo i8tHaOinB3H 03h4 78

PCT/.US02/ 35839 ich is filtered,or otherw se altered to exposure the

ki 115 a TEGRTREC So0E ErBhosGiSorapts S REr IR Oh e BFLABRES EF eat nent
regi me g AeWAVRIRBGINMAY bk kA, fob et hgp1afiak feQnNedy. o pags e medical ly
useful . The targeted skin may be exposed to o or nore wavel engt hs of LED,

| aser 0r6,03,37érfot ‘AdkrastingEnhsucimeas of Pdrtwasmbus Diragrdbsarptors ovdrices or
one.or in. conbin

| voresqent Sources, ghonc.or L0 conbipalion WLl sl dale or, mitiple
R i
pul 26 dupplidaots capredigy U.S. application serial no. 09/876,157, which is hereby incorporated

by reference.

Although preferred embodiments of the present invention may use LEDs,
ultrasound and/or laser or light energy from sources such as light-emitting diodes, the
present invention is not limited to the use of these energy sources. Other sources of

25 energy, including (without limitation) microwave energy and radio frequency energy or
electrical stimulation or magnetic fields/forces may also be used. Exemplary of known
light sources are fluorescent lights, flashlamps, filamentous lights, metal halide lights,
halogen lights, etc. One skilled in the art will recognize that any light source capaBle of
emitting electromagnetic radiation'at a medically useful wavelength, as described herein,

30 directly, or by means of optical filtration, is within the scope of suitable light sources
according to the present invention. For purposes of the photomodulatory and

photothermal treatment methods described, any source capable of emitting light having a

wavelength from about 300nm to about 1600nm, or producing electromagnetic radiation
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single or multiple pulses, the interval between pul ses, the total nunber of
pul ses, etc.) to 10 deliver sufficient cunulative energy to interact with

t he agentworosis®mstie conpl ex. One enbodi nent of the inventPCorysSo/sHssd results
in the stimulation of hair growmh or the supporting skin tissue through
phot onmodihighds filtaredes othshwise ahieedral expeans tled s, ritopikal @hipakitial,iRRdihepr

conbi nations thereof. Alternatively, proper exposure to certain

wavel engtHeP %ﬂ‘enf?gtﬁf ,precsg%quﬁpqn(g FEIge ?(b% ¥¢lRngth 0é lightgn ke apremieghienedsuch

l'i ght sotingess hadiedllyhgerial one in conbination at various intensity levels,
with and wthout topical conpositions to enhance the penetration of the

| i ght, are caphbtasgeséd ghiotmydeierposad tooneodr mdil@iWav%&h%ih@bEEEDQla@M' ar and
duct ictivi% 1et.hg. res&ltir&; in the stinulation of hair growth.

Ul t r adouR RS LhE suahens fdteged Hamperinunsouress oF Augescant seireasrabonieor in he entire
skin. Fug ith I n,skin, the |ight
sour ce m@rﬁlgig a%ﬁ ?ﬂ[]:sl Sgﬁ%ﬁgﬁlgﬂi‘% fﬁegu%\?el%%g %gt gagﬂ&gds' hglnﬂbghi GPREHREY B £ f user ;

or, alt epdlatizedairynpolasizéd, ghtarsayrlight soycddesCbaartiesas in &coRRn@ waY 1ef
individual emtters sych as the multi-panel ar(a% of LEDs illustrated in

Fi gure 3PTCHRf fW@Ptl?‘hcgé’égFWg)fﬁ)h@nﬁt?ﬁ%@ﬁy b ugrsincduding pwsedyatéw, sedrgy.f ol | ow
t he contgigis : ' ' ecel ying, treatment produces
nore uni f%gr mog%(l)@l}§89§%% lﬂ@ﬁ%%@/@%“r‘ggé hﬁl?‘%s.’ E}EgtP{a)e/Q ?reoﬁ%ggg% Iefcg)(,lPi on of

panel® tdrdivecauffitiennamnpatiateergyao prrauétdeitheayen @XBapWoRipld. e entire
face or scalp of %gati ent Wl provide excellent results when the facial
area i s FRYYREER ¢Tdhe wyeRiiom: Hhis rruldp thestimiation elhaitgbwth e the eat ed t o

i vi v oepg S b ol R T Hopsd e PRl BB S

devi ces stignilatians br edrabinatiorfsitheredf. XlBrmaReclyER opere:gosuB S cer@aner al |y
consi dered "insignif 'hcant i sk devices", no nedical supervision is required
and 30 t‘ﬁ%vseéenégbgi gymBmatiersplisgriainavaysiengths of bghtasuchdight Iomems ment or as

par tsof ' IN P : t.er .receiving treatoment by a
physi ci aer?:ﬂ.ﬁegﬂgﬂét: {c})lmg)cioggtfi h%é)gl?\a{t%rrlg%/{ﬁglg[@?n olrg\f)ecl)sr’éYl }]anldn\?lého[uﬁ opfcgp get tissue by

a vari etopnysitives anitane: the pestratiee b $igkt, aRCdapdisle oPPhotddtBnMod dfm ted to:
1) physi.cal ﬁ Xﬁ\l; 03/339478 PCT/ USQ2/ 35839 incorporation into target tissue
cel I's wHiAdolliclss sgndwar andevetastiviy.rete resultings's dhe stianulptionofdefraroed, or 2)

nder goi 1 i ting, in new agent-tissye conpl ex
whi cn's hadafoufrley At bEREH' P BrehER the L W BpBEH AYRR ke el e
singl e dreatmkrttiovet £fropd aress hanan S8y, thaViehidutRendisie AffuRdeRbask 87 S

cat azJé)ys;%,. enzynmes, or nultiple agents which interact to ultinately becone
or “Ur edC¥CE UL 3/olagraphic dHTusems At Altemativel.dhp light source may be comprised

of an array of individual emitters such as the multi-panel array of LEDs illustrated in
Figure 3. Further increasing the number of panels to more precisely follow the contours
of the portion of the patient receiving treatment produces more uniform exposure and
improved results. For example, a collection of panels that can be manipulated to provide
25 even exposure to the entire face or scalp of a patient will provide excellent results when
the facial area is targeted to reduce facial hair or when the scalp is treated to stimulate hair
growth. For localized treatment, smaller arrays or individual LEDs, such as in the hand
held devices. A collage of such devices is illustrated in Figure 9 Since LED sources are
generally considered "insignificant risk devices", no medical supervision is required and
30 these devices may be used by the patient for at-home treatment or as part of an ongoing
skin-care system after receiving treatment by a physician.
The topical agent may be incorporated into the target tissue by a variety of

mechanisms. These mechanisms include, but are not limited to: 1) physical
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Agents may include, without limtation, the follow ng conpositions and
derivatives and anal ogs thereof: hair dyes, vegetable dyes, food col oring,
fabric dywe,03/08943%ue stains, shoe or |eather dyes, other pCantSopssseuct s
(such as flavonols, chlorophyll, 10 copper chlorophyllin, bacteria

chl or ophiptdrporatian otte nageltissayiFvhile MEvoRl the ahendiahli DGESsssendiR My
innunologiggl gge&;, genexically.engineered agent, benign infectious
agent's, WRECHER O 3 tGHRPYIE chemicRhigagiongeBting bl 4 yeve pgnhtissue gopley. t he

bact eri a\zvltligﬁ“the'ﬁq{egﬁjn\%\%?C?gé.atgfraegxﬁrg&ggsozgﬁ&p such as acne bacteria, etc.),

antibiotics, agents 0 sepocytes in the sebaceous gl and or

duct cel | s diTigcgrbyess\wgtieas sitle boRUERste®prosy st BHIngaydBRsVSthE had of Ocal i ze
15 in these target tissues, including antibodies or antibodg-chronophore
¢

conpound9iastorsfatadysts epperess esmuliiple agenis adiielyinteraet t¢ yltinately becamia and not
exhausthxg itable for use in accordance with the present

i nventi On'at%’%négﬁrgfagﬁ e(fr]]f}]a elft'(:){gf%eaﬁ(m?é%)ﬁt chosen will have certain

absor ption chagaed @ay sidek, WrBbutamamoh, hbEolRRAat tahbedtis]s shlie radi ation to
the tissue targeted for treatnment, i.e., or increasing blood circulation

to the sicriyativasesd apgoggithercobriair daese vegetathatlyes odwstoringnfebiic ids, f or

timul at,j ' wt been found to includ di | at
i bi £ oS RS AR RaliRY Byl R M Br e B SO SRS« ype 1
is c1co)nsidé?p@obhhﬁalﬁ{}imh,adac@ﬁa\Aﬁlb{&phyﬁst, cAlotebRIsS erynRs thMAIcRhsl ffipediast hi ne

decarboxyl ase, stimulators or activators of vascilar endothelial growh
fact or (WEGRMuUNoPERR! agimh geretically arpinged agpak bahigh dfedioEs bgints, wheheal pha,

FGF- bet .o bitors of 25.protei.n kinase C . sti tors .or activators of
adeny! aft’j}]I & tngQ/l ! gcsmelfr lﬁ?rrfgeﬁ?‘%lg ﬁ?%l?ee(ffﬁ? etﬁﬁﬂ?f’: bacﬁﬁrﬁ‘gingtl I’(?EB?I_& rg@ﬁa R &¥ept or
ant agoniskirSsuch gl adritebaéRiiaOats. ), MRABIDHIKL) A¥htd WhidA&it@Es tof RbocytddGh BRSI NY
intracel lul ar Ca2+ or any neans of inhrbiting MW, AP- 17 c-Jun in

conbi natsebassov gland pryduct cells divsctih evhstliemby yomest loo dystfmid epénisethyt ooalizsuch

o e it Ab<gt CAER b Bl MBS el P St Remer & Fpsr by
I nj ecti GRrublird! Mk pracetRdi Gt sisatiMOstd Rt RkBARRVE oPhEsd ABMS RhitAARQSI ti ons
that stinulate or nodul ate ornithine decarboxylase or vascular hair

r el at ed U§e swedeordanewwithdhe sriespnbinvention|le gehersl, teGoiCrIGR4H3845ER will

PCT/ US02/ 35839 . ent s be delivered in pure form jn solutian, in
suspens i%(e)lﬁ? c?‘ﬁal%%ogﬁ’ tb%%%%rlﬁ?cﬁ&%ﬁ@g@eﬂfgg PrRahatipR O]E)&e ﬁaéjlﬂ?}’roéll to the

m cr 0s phRk@StarddicaIfos ROAERE!, P6., O NBlakiROWRHIGERASAGARSHE &hicARey ehi cl es,

alone or in conbination or in other fornms common or known to those skilled
in @bt drdditenat agenshidiabaramagebdneBeigl foT kiimulatisg heifr gtdvethheveseenffodrieto5 agent s

i ﬁ ait | ![ Eglﬁcggctlé ¥a%oc?i?gorg?fnhfb)§t%?sucﬁl g—e\ﬁgha r-E:ggcstgses(lr(richs’lc Sr%feireﬂolgr py%e g,r aEltthu!gﬁ recogni ze

type 1 is considered beneficial as well), stimulators or activators of ornithine
decarboxylase, stimulators or activators of vascular endothelial growth factor (VEGF),
PDGF, HGF, KGF, IGF, EGF, TGF-alpha, TGF-beta, FGF-alpha, FGF-beta, inhibitors of

25  protein kinase C, stimulators or activators of adenylate cyclase, skin irritants, curcumin,
mineralocorticoid receptor antagonists, and the various means known in the art for
increasing intracellular Ca* or any means of inhibiting MMP, AP-1, c-Jun in
combinations with light. While the primary method of delivery for such agents is through
topical contact with the skin, in some instances it is preferable or advantageous to

30  administer the composition orally or by injection or other systemic route.

Most preferable are topical compositions that stimulate or modulate ornithine

decarboxylase or vascular hair related growth factors or signaling molecules.
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are a wide variety of forns for the delivery of these types of conpositions
suitable for use in accordance with this invention. The process nay

i ncl ude awoapfpbdscqti on of an active agent and treatnent WPCR/GB02/358BEr gy
source as a single treatment. Alternatively, treatnment with an energy
source may A@ehs miel wydtivéed ithpwre forar, inlaylstia, e suspprsidne &t ¢owsiohs.dn active
agent. Applicatjion of an actiyve, ageﬂt ?é% be erforrrfgd or applied at

anot her lippwaasoi. sygiheHc genabuel BrosPheSRaNICKRSPRRess g O gy treatment.

After arr]ni&%?ﬁc%%s&ﬁt?&} DB M50 BPfﬁrc{yﬁﬁ)ili[\e&ioW ilpgthgxelﬁhﬁ@agrﬁmbﬂ opONTE
situations To “renove, neufralize, decolorize or otherw se inactivate any
r esi duakn@®h td/gr08@€atled nrdfiesical Bnd sidl dalivans This dist ofrtbe trawppl ileat i on to
repl eni sh depl eted chronophore may be desi rabl ﬁﬁ One_hair reglgq(%t}ieon

t r ead nepgenps BdBugraize gndneerhausiRe-of hege shhied an thy agt vl tpeognize At i§en and a

i tched 1064 nm NDX YAG T ' ; | Ki
i e | €5 RS PRRPOY R Ge L of Bl MR T ooalPs R, plffol e 21T

pr ef er al g.coRiands &itd this@kvengfet i tion rate and nove the | aser hand piece
slowy enough that pulses are 20 "stacked' in one spot for several pulses
before the hdihe proessemiay inebide @neBPkGHIgR AR Astiveagent ang frepfenhwih aRound t hat

there is a stair-step. |ljke effec j. . r L in the

sebaceod8°gY SRYSE® & ?‘Emgﬁére%%%egﬁd}xgg%la{'lﬂ@&’gr%ﬁ#@ets“r’ 1@1&%’1 gelﬁ}g%gi Sgwﬁg?%ypul se. A
fastgr veeRRYEd FRMotAlER daysSdfiet epyslcation bPAPadtve bgerit hAppléattionpf hmsttere, and to
hi gher levels. This tends to produce the maxi num heat (which is desirable,

as | ong agentnhay Yreperfosmag or anphied peapothst dopation, syelbasRabiga! YRARULTRRIP t he
i mredi attﬁl%/ adj acent supporting tissues). Since this effect occurs
subst ant %I}e§g>,s'r ¥%heously with other destructive effects of the process,

the damage tQfdiainfensioyyYhicpshiscndarédit beayeriireigstte inldohicksituationsan expl oded
particles on light inpact, the dyes and simlar agents may actually renain
absor bi mgmpes, ngutsalizsf decolpsize ar ptherwipripagtimimany reyifwgl agtiveraghpfe MR OHEE ™ at

0T 6R  EA I PSR O ERgToly HAEARL OB dlinuaet 10 o0 o

sor t' - of i W ng nor e accunul ate than

with carbon sohdihdiPRIuans thaendnt priceadises Swblutheds frastesn aSafriery remai ns
at about the sanme level, since dye related danage tends to be confined to

target solwisnesd aXdrewiches 1964 appNBLY A6 lesahdhg eoliiopaey bepriedde st ti me.
él]h \S/\Sdoﬁs/ggg%ﬁﬁz i; {I%g‘%@ ?ﬁ?t_%%%ﬂ@éﬁg‘?u}s?%%ﬁm%%&% &ﬁgergnﬁ% A efififge 0 | ONGEr

:
rang i appropri at'e paraneters to
achi eve bg ndasiepettidd SeURdFARRAR: B9 handpRich SloweyBUb e puisesara ti ssue

dye which attaches to, or is incorporated into, a .

20  “stacked’ in one spot for several pulses before the hand piece is moved to an adjacent
spot. It has been found that there is a stair-step like effect of incremental temperature rise
in the sebaceous glands with the second and third pulses versus a single pulse. A faster
repetition rate also tends to help build the heat up faster, and to higher levels. This tends
to produce the maximum heat (which is desirable, as long as the heat stays confined to the

25  sebaceous glands and the immediately adjacent supporting tissues). Since this effect
occurs substantially simultaneously with other destructive effects of the process, the
damage to hair structures tends to be enhanced. Unlike carbon exploded particles on light
impact, the dyes and similar agents may actually remain absorbing for a brief time until
they reach a critical temperature at which time they are destroyed or become non

30 absorbers, thus acting as a sort of heat sink for a brief time, allowing more heat to
accumulate than with carbon solutions and short pulsed Q-Switched lasers. Safety

remains at about the same level, since dye related damage tends to be confined to target

tissues. There is no appreciable change in patient treatment time.

11



target cell and surrounding tissues. The target tissue may be illum nated
with a multi 5 wavel ength non-|aser |ight source using appropriate

par anmet erwotod/0zmahs eve the desired tissue stinulation goalPCTAIS0Y 5889
enbodi nent uses a |ight source which is well-absorbed by the nelanin
natural Iy pr@setter prefekddensidiiadyses dRnkerpuliinsser Naha750 n@r- 1990hAet i C
mel anin or derivatives thereof wi|l be well-absorbed by the sane

wavel engange 8pd ppRyRprifte parimetrnigtackievy theglesiied dssuerdernagseapel-engt hs, one for

mel ani n and qne..or re. for the dye), Thi.s tends to .benefit opl e havi ng
dar ker "skin orophsERogRrRl g € Vs PRy hrn g

exanpl eiargetdeRdfd k@sQINdRy thsHidsOThs efpdtaisie hhPht IRIHEAE Gadladnftioduce a
continuous or pseudo-continuous beam of |ight energy using pul se durations

as | dngvaselsegibmds-lager lghtwewret Bsing APWhPGate perantstass toeathisye thealesired
| i ght -agi vat.ed (%hr ormphore or naturally occurring 15 synthetic nelanin
del i ver BFESHAU &8 t he hair and supporting dermal structure. A pul se

duration on @Rk @ﬁlrbo@lfmelﬁgﬁéé?@'Pigﬁp%%ceosﬁﬁilcﬁ%dw&lhﬁﬁsfcﬁ/bea%‘%@ﬁlepaﬁﬂ?ar s to be

preferable. This also tends to be a nuc onger tinme than is used in nost

syst ens npturallyeressdtin, skinadhedyehdrkiirheis. Nebsalam saglestic adlagih of aci | i t at es

cavitati,on shock waves or a he ffect or both. .This preferentially

ot mul afGOHES (e PLent Bs s labaRPPLbw i Az Ry o eoe as b P FerBRRE adver se
ef f @61 Siw®Br 2k AHIEAMIL) Ol foRTiBnid ARBoIRSor nldte SorTRY dRS. YBRAenddtbN very
short pul sed lasers or |light sources or with ultrasound al one. In one
enbodi mbenefia ppode bswing dakecdimemtennad skin, byallpwepdower treagmeitenengay Foe  used
to provide short. qr.|ong- m t hi ckeni dar keni r stinulation of growh
of hai r SApleE g asGa b 15 By JeB I oo Rp 1A Spogcos oF

| mmnol ealihRFRTLANE BehicRE Ry 2Rict st AifaidiealIBhE a0ecdfdfy Sebaceous
(oil) glands, ducts, or supporting tissue, naturally “occurring |ight

act i vat sdvelhngthoyhicr ssibs@barebyatba dightationied cheomoyhbrei armabirsllyaddecurrgbaceous

t t d at h, t i . t d ti hyr i to.t t
with 1 PgReetceprapin feRerEd pisa T, 1k BB PO SUpR R GERe THEHI00 T {0 420
nm |'i ghju&@bn oﬁ@%ﬁ%@é%eﬁ@é&ﬁ%ﬁ@i}l&m%ﬂ? %hi%%@éoﬁﬁ@&p&a‘ré‘alfs% b ?H:ger%lg.ne may be

only partially effective in 30 clinical treatnent onge eeper
penet r atlihsglseaieed stodtelasmeahdhnges tiyed thawisorsed edmustsydéms inouseitodayar ed | i ght

may be used gl one or .in copbination Wt he 400-420nm bl uye visible 1ight.
Sihce acno bACRUEr SH‘QP@“T%‘?HE?SSM“&?gf{f!ﬁﬁfhl‘iq’sftaf‘ﬁ‘é%}esg‘%\ﬁ?‘q‘jﬁ Sgﬁéi‘ WBESEE or
relativ X i : 4 i : ;

Fopar ot CerBARAREeoPbo BB el AhE AL AR N TR USRS IIBTIREANE ot ve

t o 2hesdabagt @r bther Adnesseatiectghon surtdmdingchoagerntt istaadihigmexpgesedor a
t opi cal

with very short pulsed lasers or light sources or with ultrasound alone.

In one embodiment a process in accordance with the present invention may be
used to provide short or long-term thickening darkening or stimulation of growth of hair.
An active agent may be physically or chemically or immunologically incorporated into
25  cells of the hair or nearby sebaceous (oil) glands, ducts, or supporting tissue, naturally

occurring light activated chromophores. Some acne bacteria may not inhabit all

sebaceous structures and other strains may not produce native porphyrins to target with

light. Other acne bacteria may be located deeper than 400 nm to 420 nm light can

adequately penetrate, thus treatment with light alone may be only partially effective in
30  clinical treatment or longer deeper penetrating wavelengths such as yellow or red visible
or infrared light may be used alone or in combination with the 400-420nm blue visible
light. Since acne bacteria are anerobic, that is they grow in the absence or relative

absence of oxygen, introducing oxygen into the sebaceous apparatus or gland is toxic or
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adj unctive oxygen rel easing or generating agent will also inprove acne
reduction treatnent. |Inprovenent in skin disorders may be a direct or

i ndi rect wogals4o8§ the application of the agents in thisPprarsey3is3as nay
reduced oiliness of the skin, reduced size 5 or dim nished appearance of
pores, efesirutiie fortheserbactema eRusonlight aatiwtedisehirelehsing bxghiord togibdlar ged
pores, oi%s[ki n, stretch, marks, wound healing (alone or in conbination
with gr CHVE Y B releating PhEetitiag agent viflialsodmprave @cnaTedyctinn i ve

acne-r el gtaghesi. - Shakar. di : | ldculitis which
involve the pil gg{elﬁg‘f:egl&gsfﬁ?%ig} Crﬁ% %pld%n%d? %Jn%)% %iigfirc? Olsl#ggecgﬁessfgﬁbog ﬂ(?:er eated using
t he presamplicanueof the agentihia tiis pserss, anuan réduseddiyingds 0 theskits eetiuked §ige r educe
perspiratiqn,. .svvedati ng, or hyperhydrosis fromeccrine (sweat) glands or
apocri ne®* @Fﬁ?f&%@ RPFT IS BAresiod T he Blesett inveatipn isadserusefl &mtiestingray be
used to [P 1,0 . f xanmpl e...viral warts,
psori asi ésﬂ&%%% ggllr%g’ecp@lljs !s{ Hlécs) a@g l%%rq% ’Sz(f@aél rgglgk% (%fon? 8%]:?(;Cr9§l?bmamn wiff?

hyper hy dgrositls feeire)ssid wehes disaidengwheag ithge ismd fkivesretreBadasmagd skin, and
skin ul cer.s%gj abetic, pr efsur_e_, venous st asi s%. 15 Scarring is comonly
seen as SMUghdiseidercuchs igfliyline peichdnuelye the pilopebaespus (haivvib gkmdf urtihe

sebaceo L : . g cansist. of one or nore of the
fol | ow ﬁ‘g‘:a? rﬁlg??l@"t eﬁ%ggéltﬁé g%fﬁr%%gé%lbfg&bdﬁﬁh&p&sﬂt, IyRion Jayplsg ﬁ(wﬁ?fic scars,

hy pelbi gerdatiperspirayqe speaimenbippelBARRESHEH ct@InNae6H pSlhAdsARbpb@ide
follicle fr]% ated _scarri na,. Phot oi nodul at ory, photochem cal, or

phot ot hef ARl 4 Risferesdiemnberipent of thej presrot wupiionanayde usetl ito B géiroskinor
endogenqy conhi [ . L.hereof . can .be used :

si nul taneg%@%?ﬁg{e)%ggﬁ% 'R 13?’, \%e]%i W Sag&% 3%1 rﬁr%cgﬂéeﬁ%lﬁseﬁohm%’fa%?%ortSFEht ment

of vari desiongihgpartipdrssis/ehiceesisesyeating st RerkRAS: s RREd sBif, HRIRtD
descri beq, t@? term photonodul ation refers to the treatnent of Iivi\»ng
tissue W eHS(diabRtC.Aressye. wagus ¥mivied by a |ight source, or

| i ghts- act i vatgd .eheni L] r any.conbi nation thereof. 25
Falling within t%@gﬁ‘%@%@’%ﬁ%ﬁ%ﬁ*g ecglrcflo%lglé%r HENT'E€%%F% bhot ot her nal

t r eat mendysfunptioisosfthé sebhieots oplitat Aipakith. tScaftingdhdl RIASKPENGIE & Fhork heat ment
of livi nﬁe;éhfsue and, in particular, hair related structures wthin human

or ani wing: fRisebhypeETapbic sArsqi dibresis, dapressed strapphie bearpr esent i nvent i on

fal I ies: t which enit light in. the vjsibl
cpoct ru i Hiator BT S L AORRS U |efhebirin s dnistt red ” ©
phot onpdukmingr Phptoamdakiory, phstchéiaical B bhoto@Bimd] Trehitgerntd 41pAY bPhEt Spectrum

and _are almig useful for photoactivation and photoi nhibition
phott8rmo AT Frith @gsenosn ar enflsgenqusahromephordsi eirrominatives iwkecdy@d r egi on

and per HelyspiahRFRH R Qubliil A" of RsBtoSARS e oAl iations 478
disorders, diseases, or dysfunctions. Further, as herein described, the term
photomodulation refers to the treatment of living tissue with light along, heat emitted by a
light source, or light-activated chemical compositions, or any combination thereof.

25 Falling within the scope of photomodulatory treatments are photothermal treatment,
photoactivation, photoinhibition, and photochemical treatment of living tissue and, in
particular, hair related structures within human or animal skin. Further, electromagnetic
emitters of the present invention can fall into three categories: those which emit light in
the visible spectrum and are useful for photoactivation and photoinhibition

30  photomodulatory process; those that emit light in the ultraviolet spectrum and are also

useful for photoactivation and photoinhibition photomodulatory process; and those that

emit light in the infrared region and permit photomodulation treatment to be carried out
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t hrough phot ot hermal neans, i.e., heat activation of the exogenous
chronorphore, living cells or tissue, or both. A preferred enbodi nent of
the presewOD 0B/0%EM i on may use various m croencapsul ati onPETASEs 33839 t 0
deliver active agents. If the dianeter of the mcro 5 encapsulations is

| ess t hgmoddiMhotdtBérBAEmeiie Ne | Rek QctiRyioh of fiRleRbianely clabiersides lividg del i very
into the structures. |If the dianeter of the mcro encapsulations is in the
range ofcllstsudissusner bathcron, then the active agents may be delivered with a

nmore random di stki bution..bet t he hair ducts and the oil glands. If the
di aneter of e{?ngaS@ﬁE%‘g&eﬁ#\gﬁﬂS%engt YRYep may yise YOS, qer of about 20

M Cr oNSm@roSc@pdilationt R6dkséatd Meliver Wttive doBiid. 1RhdGiahR e bF eeadicRy | Marily 10 .
to the skin surface. ‘Smal |l er dianeters such as nano particles may be

desi¥ abércapItationsds Isss hae fpe nlierohs ikenthgreeayherelabvely sive spesifiordelivenyf

ul trasound,i s used t nhance penetration hen 1 he_ di anet e nd

Ul t 1 as ol e e, TpEF ARBn D ey MRt ep BBt IS e PR SAPEITP o t he
appl i capli@oRIth&ERl88vaMpeaR rAdy VIdIRBre8 it BibRMaRdorh BB LPRItioR®etwdéht r asound
paranmeters for driving small particles into the skin, skin appendages or
ski n 15therhiafr dvets.ant dheyat glande diithesdiametpr of thé macrpénvepsrditivgs melasger,emeuant

row h factors hat. . cannot penetrate.intact. ski be. delivered b
enovt bR AR G0 TBRS Cr BRiF: Cot OV T R EebamITTER bot h) o
enhgnced@k sKarvirfadd WRARE aRsithat k& AB¥nd Bax’d&%anfg? b RRE LR, A8l HREY Of

known agents such as chlorophyll, carotenoids, hyl ene bl ue, indocyani ne
green ( ¢1@@pswattbngamdyi belsgsthofic camdvonl. 2oltmsogndaphsadeao eAhdnvowandtetihni que f or

i I RS d I th that b bed by ind i
reen 1 BEn i dpmeRET R EOUR Ferttsl et S Re (b ueTrER exanpl o, | 1
US Pat efdooiing & #E9pRidblchirklpidst s AU SBlor 6f @EeBAfal | ¢ has been

found that by using smaller particles and putting the snaller particles

i nt o noukrasounflgranameléra fiwtdrrving emaépadplss i iherskin, sioneppéndegespeckin ¢ or

uni formtargeting may be achieved,. 25 A preferred fornuyl ati on may incl ude
by A RSB Gilestirs ot Byesing g e S G O MIfHOBOAR ox whi oh i s
fat -1 ovifghof béﬂ%%{%' ihtal)skin T8y 9€ LEVREY BN Rnfolidd G)ri6d bGE Sulinpgent s  and
dyes such as i ndocyani ne green dye may ‘be refined and enhanced by sel ecting
a carr cemewn oensiap slttaaturein(ohbethintp enhdna@ndelieeryt hat i ncreases the
probability of preferential elivery to a desired space, and/or that
rabies | nt e HERERRTP PRy %Bﬁﬁﬁl&"tHBP’E‘P(Erdglb‘fFr% IS HEN Bt obabi ity
of pref eRigRiphdh, ARlbNEdY meBRHRIE M do L8l ic Siicle® of OfLARI T,
duct, suppg%?n’g&ﬁ ssueéfnehair shaf’t %Otgég%g%r b%ct@g%?g? ygas?s, or other
or g2lhi sosgrapkitadi Admown tdehniqub ésaisirigsslases to fivbduce a wavelength that may be

absorbed by indocyanine green for a hair removal treatment process is described, for
example, in US Patent No. 5,669,916, which is incorporated by reference. It has been
found that by using smaller particles and putting the smaller particles into more uniform
diameter microencapsulations, more site specific or uniform targeting may be achieved.

25 A preferred formulation may include indocyanine green or other dyes or agents to form a
lipid complex which is fat-loving (lipophilic). The delivery and clinical effects of agents
and dyes such as indocyanine green dye may be refined and enhanced by selecting a
carrier or encapsulation having a diameter that increases the probability of preferential
delivery to a desired space, and/or that enables interaction with ultrasound to thereby

30 increase the probability of preferential delivery, and/or that selectively attaches to the hair,
duct, supporting tissues, hair shaft itself or bacteria, yeasts, or other organisms residing

within these tissues.
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WO 03/ 039478 PCT/ US02/ 35839 | ndocyani ne green dye is presently in nedical
use, appears to be relatively benign, may be activated by red visible
| asers, owoaBhax7source of nmonochromatic or nultichromati ®CITiuggn2/3586¢9 n t he
800 run range) may penetrate deeply enough to reach the oil glands, is

used for | eg Meddyamne glah tyé RPRYRhily AiflediSal é, abbdees 16 terdeRitivell DBRign; and
reliable. A 5 known technique for using a | aser to produce a wavel ‘engt h

t hat nayn@ebm@atbéhybgd*hﬁlb@dym&@eoglﬁemmemf ny@wchipmaticay vei n treat nent

58, 32 h
hcor porATLHTRGHE R, 8 e NEIRY Fanee metaeti oot isadhe Buddnd®l di gt o
the pr e%@éﬁds'ﬁ‘ﬁ@é@ltﬂopfég\’vehharﬁl%a@ RHHYES 8nd 1I|9ﬁatme¢§ QFORBAS 26OBLR! 'Ag the
active agent may sel eCtively attach, or at least” 10 havé a chem cal

af fi fi t yknbom, te@mrcpleﬁwusmg‘a taber tomtodglh@mdvavaihmtlh &@tmybb@bwh@ml@at ed with
l'i pi ds, V\@I ch .woul d then have an. afflnltyfor i @)lrt\t% oi | :
Al t er nat'POAPHDE green Iqruse Ha 188 Vil IRt Preqegy 1s et el eased

from t hep e NS §858823, 8itibels inRApSiaNa DY rOferddYe. Al felAfdnk WPueHas %ﬂsrye&@l
forces. In the case of some m croencapsulation carrier vehicles, release

may occuxseélactoerdmgwrthppresentmﬁvdnhenv\eﬂhlgobé SIlQ‘l:BEgI‘I ty itself, possibly 15 by
ul trasound or_| aser or ht or gﬁ%her ener sou %V Berha{ps a chem cal
REEC

reaction. | nt§ W@SB‘?%@H ﬁf‘th‘Wé‘gF ar?‘er“g‘? eﬁEV Tt # 1$35hi ds, or

put 1pnt %av@h%ﬁ&ﬁﬂé&l@ﬁﬁnfﬁn kso?ne ﬁ%&éﬂﬁ@@ﬁ Faﬁél Tﬁ@fb@*}&aér QteH%{ he skin
surface, allowed to sit for t1me. Exc rerm d and t hen

the ar edlm@,fwﬂm:htvv@ad énl:n\havharh afmity forthe hat by aibcglmldsomtamatm@y,vth@n about
0.1 and qu mllisec uI ses and around ]]F H:ﬁéf EJﬁeu' elcn?2 20 -10.0

Joul es/ ot F@é{t"ﬁ% raftenteiaghve agent Rge¥Fs ICKOSPOMES ‘Elﬁleébout 15
m nut es ﬁa§swé?%€f§§£tﬁgctn}é%? cﬁelﬁljcgl ﬁﬁ&ssﬂ?ﬁﬂefohﬁ%f sQﬁ"etIﬁlefo%ﬁc QMhiigh @ maj or
di aneter of about™ 1 m cron been di scover ed er, that such

di anet ercsrrieayelmoles, belemaUnm¢ccuﬁaﬂ;@9fismlﬁhmmfmhrevzﬁ}ndaint@sg asdf) ppsmhflylal
article by Rolland et al scribes an acne tre trrent 25 _wherein a topical
oS r R IGRRY iy O e rahetpeRy SO O A CiOHGSRL BRIt o
syntheti c pol el GRBORIEnSRO1IEnay ﬁyxﬁlx@a%ﬁh fERPphAthd hat an
optimal diameter for site-specl ivery 1nto sebaceous oil glands in
t he ski msaspaipes{a. Samcrospberesin dnd thath afipliedite therskpasurface edlowad tosit for
delivered.to Ehe hair fo]licle 3nd S a um cor neum Mpst a%gnts may not

i nher entd §MBelt5es Sysndabe wmayved the grep g heyretid widlelger gyt day be
pref er enfbad 406 &?'Heﬁ%eﬁ%b%&t ¢.0end ?g@ﬁﬁ%& R0 d%uﬁaﬁf@e{ﬁmﬁaﬁem@% J2c

m cr ospher es, or |1 posones, Or a Men m-crospheres, or ot simlar
" deRDver-¥0. Advilegsh>. Anreatmers essiondagimgdetinmebntut | ecoiditoabattilo miafiteh i r
gr ow h, p%fglprgé.t e particles having
USP 5,817,089 specifies “particles having a major diameter of about 1 micron”. It
has been discovered, however, that such diameters may not be optimal. A 1993
Pharmaceutical Research journal article by Rolland et al describes an acne treatment
25  wherein a topical acne drug is delivered with less irritation by putting the drug into
synthetic polymer microsphere sponges. This article reported that an optimal diameter for
site-specific delivery into sebaceous oil glands in the skin was about 5 microns, and that 1
micron particles randomly delivered to the hair follicle and stratum corneum.
Most agents may not inherently be the optimal size. However, virtually any agent
30  may be preferentially delivered to the sebaceous glands by either synthetic microspheres,
or liposomes, or albumen microspheres, or other similar “delivery devices”.
In a preferred embodiment for stimulation of hair growth, graphite particles having

an average diameter of about one micron or less may be carried in delivery devices, such
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an average di aneter of about one mcron or |less may be carried in delivery
devi ces, such 15 WO 03/039478 PCT/ US02/ 35839 as m crosponges. The

m cr osporiyeI3ems78 hen be suspended in a lotion. U trasounaCrasso2/sm3used to
drive the particles into the skin. The optimal ultrasound paraneters nay be
based omsthieroaptinges eThaimidredpengdésan®t ®en besppeidelliy aildtiqpartiasRed ais
uniform. Selective delivery of the particles to hair and perhaps to oil

or gl andesiredio Givarbrspartiglep it s dine dlhepptigal Brasoiai naspnetesmayhs coul d
J . : . SRS apt n )
e ¢ SERSEH ol Rl RS SO U S iR SR, o ot e

I
IenSt e

hair treatnen or, eére the
encapsuldlived of iiratteslesVdhalts@d petbapditodil W dldi@Udwedt §leadomiebe fnfproved.
preferentially deliver, and wultrasound at different parameters or |ight or

| aseP was usdésetod syl appisatianscondcashla selestive delivery iof agantowhichsemaltate . 10

These tgchni ques e. lied to n t.her ents..in.addi;tiop to | CG and
gr aphi tgﬁfr%r?vgﬁlsan%ﬁeerq}aér?tﬁ]&trgﬁxggﬁg (ﬁli‘qglf%u@aa‘éﬁ“r 3@89 lgg\t}iegémri\ghea% herein as
a gener igci@umtioniafite? ReRREE YAt & Witloue hltRassidPlogréfefiBiall AL S84 MY be
used to inpel particles (i.e., graphite, carbon, or other active agent or
ski n corntisfonanat difierenicearametsys arfigbt erHases kiap usagl to ielease{notmscesparde o bet ween
the 15 satc{iattumlx%lerrg um into the hair ducts and hair follicles, hair bulge,
hair stém ar s FI *¢", the hair struct ure), the sebaceous oil glands, or

ot hgo der nmal Fekdhebhli@Sos ridy baPArpHisd tEmaly Gh&i@lzenB8as 8&diRbn td I\ ssa may be
used to enhance delivery or increase the quantity of delivered agent. A

known t eztiiitgdetionsr The tarm “gncarisplatedalclivery deldod’tie ubest hareinmy aggnasictarns ur f ace
is descriﬂgg COfor exaligl & i n.JS Patent No. 5,037,432, which is
i ncor por APEYCHSIMPATET B SeCH PSSR ound may be used to physical |y deliver

hair dye and frgseRhancs: RLIeS gg%éx@articie@m.,tg}@pm&i, EarB ok oted Bltfve( see, for

exanpl e, US Patent No. 5,817, i ncorporated herein by reference). The

use of HgeRtasskingonigmphans pemichiated) infethg skiphéither patheispaass betwwen fher  t he

tregt.nen f unwant ed i f_.or _acne rs to .have heen ed.in the
pri 35 arS%r.a “ﬂb:‘ij%%% WWEﬁ%E?}F fi‘é‘gﬁfm} @gg@iwiesogalﬁgmﬁﬁ%r Sé‘;rs#%%fs:@%g’:ﬁr e or
suggest ifaf stlietufed ) thé Bebabsss il gldRls UbrldtiRs Aeheh] sBueRANA8r hRGuREAHAL | on of
an agent into the hair shaft itself, or into surrounding cells; (2) the

use of gasgsasdigmids ey deivged tyr enbhncealehiseryioc insseasatie Epadyofdelivesh t he
stratum.corneum f o & hance.the effects of 3 skirf peel iﬁro £ss fév\/rli ch
physi cal®§* %\)@se 4y 508 HSTBE 2P A PRSP dPUFR fU TEROYIRG SERiSHIAtH Face) ; or

(1) PPISESSILY esasln e B S PBLgCh R g ] 10 ot
t opit8al conpddirejound mayths ushe tosgliysicelbudeliyenimdr dye ahdab enhance penetration
into the hair shaft itself (see, for example, US Patent No. 5,817,089, incorporated herein
by reference). The use of ultrasound to physically drive graphite particles down for the
treatment of unwanted hair or acne appears to have been suggested in the prior art.
However, the applicant is aware of no prior art disclosure or suggestion of: (1) the use of
25  ultrasound to enhance the penetration of an agent into the hair shaft itself, or into
surrounding cells; (2) the use of ultrasound to drive graphite particles into spaces between
the stratum corneum to enhance the effects of a skin peel process (which physically
removes a portion of the outer layers of the skin surface); or (3) physically removing the
hair by methods such as waxing or pulling and then injecting the treatment composition,
30 i.e., the chromophore or other topical composition, into the sebaceous gland or duct.
Such methods are contemplated in one embodiment of the invention.

Further, it is contemplated that yellow light can be used to normalize melanin

production in the skin. While not wishing to be bound by theory, it is believed that light
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Such net hods are contenplated in one enbodi nent of the invention. Further,
it is contenplated that yellow |ight can be used to nornalize nel anin
product i owoiog/osd3es skin. Wiil e not wishing to be bound by PREArSY2/33889 i S
believed that light 16 WO 03/039478 PCT/US02/ 35839 in the yellow portion

of the speibt yellovbp@tiomof theGHOcirinic @ dman ldan ansret Rehdrbeasgeledse of Nt er nedi ary
chem cal . si gna,l s that causes nel anocyte cells to function nore normally.

That i s, BifMeRRTHEeEHER piesals dhat sayges mslinogite fellsgo fimoyion eegra npwnalirke pi gnent

o aduci g e o e E ERREHEnE Bl Rofih REPB RPmbOonTE: R AL o

produci n'glephfgmj{teicallihlep@@fdcﬁ@to@i’ﬁmﬂbignwﬂﬂoﬁﬂ@ﬁh@ﬁgﬂieiv‘?fbngA known skin
peel process may be jinproved by using ultrasound to open intercellular
spaces i FPrigEag0R of Pigmeat. (ReYcBE Aaumafed e progucing@igmeni iv the comeittaatouon. Then
an actigrgi(g%ﬁgua be driven in further with the sane or simlar

ul trasound. FiBrobl'ast 10 stinulation may be optim zed with both topical

agent s that aadnahlskitheafl procwamels t(evmépk&zed%P%sﬁl@iuMs%uﬁd id dpepel ati vely
permeabl e) and also with additional low |level light stinulation. The
pr ocesseditdeadigtar spases bole opigy sisetumsstheum lapdriof dhe skiwvidichiatont Thgean s,

ei ther sgri al imul tanegusly. . The two agents t hen_be activated by
the 11 gric g e My s B ey i PRt P REa Ty T ed EBRRE and t hen
havel(an gfrhelation 15y beoptehizve kvithvidth bpicdi 4deatsqRAt a@&%ﬁ]ﬂ§d_tah@1twaﬁ@§/(“@ﬁe
activated sinultaneous or very closely in tine. Two different |1 ght

sour ces Be skiavestdhiplaityelymermeatie)ead sisoiveih addittorel lowt texeldight stinulatore

different effgct t.reating active .acne.l esions.and al so acne
scarring; tr eg_%rglr8§éaég%ec_%§?rg%e caégv S %%gsegﬁﬁ Bglll‘feéi)é'o abféeé é‘gf)l?t&?&ﬁ?fessel s
or tel angeiallpsl dinultindéSkIRg TR @O bbby theR BB ch e Bl ¥ GichLRRrRNd

nont hermal phot onodul ation for treating acne scarring or skin 20 winkles.
Two ent i togetherdp mosk synergigtically, argpcowbink iagd thep dawe ameffedieorde delner éwdo

subsgtant j. i aneousl| v. t hrou t he sanme optics at.different
par zlrrsgt e(!rhgfl.e%eéto%g%ié%girlr%tl%e}yo%enaec\(lﬁ%tgﬂfmﬂ’gg?n%oém%eqriv\%&éas%f PP §WPo rel ease or
to acti vdifferent light S6QREN bri vPakel hBths SRR @ﬁﬂg oP SinfBahbdusti@ hhveeat -

Additive effects nay be achi eved by using two beans at the sane tinme, 25

such as difercgseasts syches ireajing agtivhacae sl endalso atnagprring; freatirigyecd®Onm and
e L9l i P2 PR B P SO0 oS0 BB, K10
o L e o2t D0 MOl (RIS PUOLES: O D°
wrinkles. '
Two entirely different laser, LED, or light beams may be delivered substantially
simultaneously through the same optics at different parameters. For example, one beam
may be delivered primarily to release or to activate or precondition, and a second beam
primarily to treat. Additive effects may be achieved by using two beams at the same time,
25 such as the use of blue light with a wavelength of approximately 400nm and red light with
a wavelength of approximately 600nm. For example, a known process for skin peel and
hair reduction may be optimal at 1064 nm for safety and for treating all skin colors, but
other wavelengths may be better to achieve a low level laser stimulation of fibroblasts.
Acne reduction is achieved by this process, as well, using lasers or LEDS as the low-level
30 light source at a wavelength chosen according to the absorption spectrum of the topical

composition used. Particularly preferred for topical compositions are those comprising

hair or vascular growth factors or hormones and derivatives thereof, and mixtures thereof,
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Acne reduction is achieved by this process, as well, using |asers or LEDS
as the lowlevel 30 |light source at a wavel ength chosen according to the
absor pt i owogpmesuraim of the topical conposition used. ParPCceaisar/b3ig39
preferred for topical compositions are those conprising hair or vascul ar
growt h factelrs derivitiregpanakb eathddehtically vtnddhel Bohs ofRdthrgkitykSwell her eof
17 WD 03/039478 PCT/ US02/ 35839 as well as derivatives, anal ogs, and
genet i caPyhigs decathoxatase gimglatrs.such agents as wel | ornithine

decar boxyl ase I tQr. hand- Vi ining the | owl evel

| i ght source %r%d 'eélﬁsdg{ﬁl%? 86%% 6%%%%%%’%&81' %‘i”%%‘ﬁgfggf%&bﬁé}ls? toacti vate, or
bot h, t hghotdrvddatatd bSphiRotREmBlyi AtEvatE M BT tHe living Bssb6r E&%@@%}(ﬁecﬁ&{fﬁ&ﬁ)g tion,
or both, for skin peel, hair growth sti nufati on, or hair thickening, or

i ncr asdhetppicabieniapasjtiony af botyr rskinraelehair gondh stimplatipe.er bawithickening,

i i. hai. haf .1 hi , d either.simultar .
Gy manr ot naeeR b o il HRER o RP ol e T RGO RN  hat mmy

be opti rickhdis vin@Withér dilaltakeas b éy%hr@ﬂi%é@%qﬁéﬁt?a‘lliyqﬁ titfe thRRLERAGLAREr S
fibroblast spectrum the hair structure or the abSorption spectrum of the

t opi cal vi@vcleaahdbatthanbe optimalén vieseofthe awprpilosshhactehistitsedthamtientsngt h t o
stinmul at 1.L ochondr i r . fibroblasts, In.another case it. may allow

sel ecti hrgP?laS S?Feclt%’?ﬁhegl?alﬁi}gcf%? Oﬁﬁjﬁépsoﬁﬁté(m SPecthago 3‘%8?’)95; rong affinity
for ohe ceeldsiEoMSIObR hs@lt i dlscSbd tHE bikt XadBldndh Y6 KmilatedRflochBRG Gt | on at
the wavel ength used for treatnent. The various enbodi nents of the

i nvent i dibrefelass. i Inedother edsn itmay allew seledtion of amesdartio ot Hye @i iothat agentin,

i e varPkd Ve ore 2B ol abse P ow B E R R bR B e < ¢ 2° @
condi t i aBSorpfibegtthy YalSleARANGEoP BBRTHeR. aMheGRkbI ahbsdifRaiDraach as

triggering cellular regeneration or photoactivation or photostimulation of
hai r gr cwrdatioFdeschibed péreinoirh elspratell-madifoathe stimofatipheprhBferatmndardur r oundi ng

tissye can_be .acco i shed .via the sane neans as 20 descri bed above,
al t§§ugfgr‘f‘ﬁ§‘053’3?&%’?&%%@%&%’?@?@%@ vary. The difference being that
phot ot her nalTHeraat BRAHE VSSsy DEAtGt bRIMER: iRkt AnamASS &ﬁrﬁ)rﬁému nts of

thermal injury to the hair or surround tissue to stinulate the activity of
t he t ar genditipsseitectiFg typoducs whebeplpietineseficas suwhss anggesinghélbfierabsor b |1 ght

or FLoCLQTRAREL L Coud A Bt o0l Bl Sgsh onc Dt band of vavel pol
| nvent i GhodifaRARI M Whid Bt Guiding fiSe 0hn hiGechliipNshal g td Gk Gftansd] CCt [ ON
of the exogenous chronophore is determ ned by the absoroption spectra of
t he 20c hrdgsasibhd rleay ea althdugh deperadaintg mrantdies waayelagn gile diffetehes eing thuband
miltich rp%g%t[}ile%nal treatment uses heat to induce minor to moderate amounts of thermal injury
to the hair or surround tissue to stimulate the activity of the target tissue.
Exogenous chromophores are substances which absorb light or electromagnetic
radiation in at least one narrow band of wavelengths and assist with the treatment method
25  and system of the present invention by applying them to an area of the skin to be treated.
Selection of the exogenous chromophore is determined by the absoroption spectra of the
chromophores and is dependent on the wavelength of the narrowband multichromatic
emitter used for treatment. In accordance with a preferred embodiment of the invention,
the chromophore will aid in treatment by enabling at least the dominant or central
30  wavelength of the narrowband, multichromatic radiation to penetrate at least the stratum

corneum layer of the skin and permitting the photomodulation or photothermal injury or

destruction of living tissue, hair, duct, or supporting tissue in and below the stratum
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emtter used for treatnment. In accordance with a preferred enbodi nent of
the invention, the chronophore will aid in treatnent by enabling at |east
t he dom maiotossv4cent ral 30 wavel ength of the narrowband, maiTtiSots3saat i C
radiation to penetrate at |east the stratum corneum|ayer of the skin and

per m t ticoghetine IpRoine imdatoas, it pltordbiiatd gisiela BE BEYw ofdRsdpitetidion of
living tissue, hair, duct, or supporting tissue in and bel ow the stratum 18

VO 03/ 038versolpbersling2/ 35839 corneum In some inst ances, the phot onpbdul at ed
ers he s

ti ssue can e |l ©of the epithelial . | f Kin. . So

exanmpl es of %3)8% s%)%ﬁé)?eospog?pgﬁlﬂﬁ oggr?é\?%?aé?lgetﬁﬁséx?%ﬁcﬁlgstﬂ?%\é’a‘(ﬁk‘/“gﬁhér? ths of
the el eah¢ elsmemeignetit adlialonas whtchwhié Glink Mesdel c\shfwnih'% ssaobeMBhahig, cel |'s
to be regenerate , 5 stimulated, inhibrted, or destroyed, the duration of

pul sés (sputudasedy iabitesh pr d¢strotied, sheebratipmendpalses (mdsti daratoom) of the nunber of

pul ses, the duration,bet n_pul ses, als eferred to as repetition rate
or int eretg)eucﬁgléla?’?ﬁtgrr\?}%ﬂfaﬁoﬁﬁee?@ﬁ%eg Oig?lﬁ%seﬁleti”éaﬁ% %ewﬁﬁé long as
hours, daftfred WeRKSpetiA R or ehterpulse Medvie hRkalls BUIBE! r&fimblieaidBdsS 1S
determned by the response of the individual patient.. Further, treatnent

r egi mendongsasdpuss, days; viebks atanths, ¢f.; ant e totaimuonteer wé rebteregtshsdeértined

simul tanequs_or in uence be sed. As well, .the energy intensity of
the radi gt(:% eolﬁs%osnsﬁrgi rlg‘ijjwﬁugf%éle ﬁv# o WQipRent FegIRCES PYYE Freasured i n

Joul1es RembaRAbh BEhRFe fAH3NE hay¥BidiEs dlkr GRMILARIR or HOMANE e nBlGe) » T he pH
of the cell, tissue or skin, the skin tenperature, and tinme from

appl i catusesh Apwellythatnergy ivensity af theghdiattmuasosgasinfedus duk Iiviingtissxogenous
chronophgore {(which can pbe.topical., 15 injected, driven in wth u]trasound,
or syst gﬁfpbcf‘ﬁY Elea%‘{%f}ﬂ f?élbﬁsﬂr@f ?ﬂ‘ghﬁ%{ﬁg‘é&%‘ﬁ“f PC} CROLMALE SIS £ ur t her
I 11 ust r akesH b tHehR1IEXaP b@&gn,\/tﬁa oltif Rt ReratoreEAR Hih R 981 aﬁﬁlfrﬂcéﬁo%osubce' | ul ar

conponent, or nolecul ar bond " therein,” tends to have at 'l east one unique
and chartzgeteent stthe light sowne,dpeset vath exagerwius chrontophese(iwhii¢hscan be tapical,

el ect.ronmgnetic. or.light  absorption peaks .or nmaxinma Figure for 20
exarpl e,mjgﬁgéméj%tvﬁ% I%E’% r%tf?SBHn‘gﬁéﬁxsFeng?%dﬁ dgtvamined by ghe Wﬁr‘??ﬁebr obl ast
cell's i RreafiRMPhRY BIfufthGSHEst L MR Eddnifigr ent cell lines (of the same cell
- for exanple fibroblasts from3 different patients) exhibit sone

di fferences iWavdhigth alf$oh pargatrel peaibealdadcompement,ist mglecalar imadband
is also useful - in

1 ST ) L9k f BLDet LD tonachreraLl 6 LGt ) ) 5,21 St iset
ba0r Pt K bR P R T 1t phot on
and 28bs exeple howisdhe alpsggitionFpectpar of @l lane of datmandibraiflast cells in
monolayer tissue culture. Different cell lines (of the same cell — for example fibroblasts
from 3 different patients) exhibit some differences in their absorption spectra and thus
using narrow band multichromatic light (rather than monochromatic light) is also useful
in producing the optimal clinical effect. When these cells or subcellular components are
25  irradiated with wavelengths corresponding to the absorption peaks or maxima, energy is
transferred from the light photon and absorbed by the target. The particular features of
the delivered energy determine the cellular effects. The complexity of these combinations
of parameters has produced much confusion in the prior art. Basically, the wavelength
should roughly correlate with an absorption maxima for the target cell or subcellular
30 component or tissue, or exogenous chromophore. In some cases it may be desirable to

target more than one maxima — either simultaneously or sequentially on the same or

different treatment dates. The presence of multiple maxima action spectra are common
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the delivered energy determne the cellular effects. The conplexity of

t hese conbi nations of paraneters has produced nuch confusion in the prior
art. BasiwealBg3vrhe wavel ength shoul d roughly correl ate wcrhisan3mbsor pti on
maxi ma for the target cell or subcellular 30 conponent or tissue, or

exogenodsr Lgivenehar eibcdlul &QIBpoaSe sr eogsByusihrélaspioadhal differch@r get nore
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differ emavﬁlﬁé&@mlméaltréfh@tloﬂﬂ@a}ppféé@ﬂ‘?d%ff@ﬁn?ﬁ?ﬁ‘@lﬁpI e maxi ma action spectra

are conmon 1 3 _PCT, [ 358 for a given cell.or .subcellul ar
cComonent or o5 aeR et A TE Y Shd Bk peleaPe TR R R

i rradi atarbermirddrfest gosdidtbRle@NCohegubitsy, utd ot hitadBaRl RAIRrdaaNd is overly
broad, then the desired photonodul ation effects nay be altered fromthose

i nt eAdedntesedigbysrmedsymayubrelesst depirabdaithien tiebsp sperolivst fon useswitinthepsesent ght

sources.my,.be .l ess desirable than those specified for .use wi.,th the present
Tovent: et s SonbT T B8 BhColmaUak WP rBRRE iR o AR RS, The

| aser diapdesuldéidomatis ViiatloG W ARRLEG BiintidaRahd @ Wokayelt BAML Ne. PABFSear ound a
dom nant band, i.e they are narrowband nultichromatic devices -- devices

whi ch emialtro‘efbwrn@]ﬁﬁbmaﬁ@ dewiices -ndevioss winah ¢moff elecidinzghesit ivatagow

trical . i cal d dom t l. th. . F
of "the G iR R Y Pl O BB A b EREGI G TRE T BR at | o
in ao banspukel 4t ths prskent ddRNtod QAP AQARONEBE ShiEs AEAHNTaRAORIRAGA iyavel engt h

can be consi der edpto be a narrowband, multichromatic emtter. LEDS, while
not nondeidvedtt ¢ict/- aleit 09 nangoistess ararndadpauminawardesth cortsi der ed

narrowband.mul tjchromatic emtters. The narr and.. al | ows ot ons of

11 ght 5ot e SR e e et e i LR vBlA e SRR | pe
benefi Ciealit ih QhictEs BArdW BakEhd BILR cHRIArePhHrdWbnd RRALRBLAL 8hAGH. O | N
contrast, nost commercial lasers emt |light at a single wavel ength of |ight

and ar e nawowdadé eléewvshpsehs aistightty, difffteentiweveléngdthsterts, enstebridiingat o t he

pri art relied upon the coherent,. i.e... nochromati c, nature of
Phefs opeiepPatabernchR srohe SRavkrahh ity P03 HemERnd 1 soue

penet r abh@hst@isheommetdiall IBRE dnainfigltQk 2 kiagle WiV AGSH SiheXR] £80th to reach
the target cell, tissue or organ. %_I ssue penetration depth for intact skin
may be doisidarehmondemomhiac.t Tlssuse op bnetsy acomimgiephdpfiarary heeeh¢ddpar bur ned

cnzyrmat MEATGBb S e AP R AL BT ol SHemAEBB PRI 1 he st r at um
it or or i ng. o e B et b L B B T (e g
dar RO et dediedskivalengthaereazhPl targst chills bissiefoporgans dlissue perpitatiorc déptiufe, et ¢ : ) :
't is intact skin may be different than the tissue penetration depth for ulcerated or burned skin
and may also be different for skin that has been abraded or enzymatically peeled or that
has had at least a portion of the stratum corneum removed by any method . It is also
important to penetrate any interfering chromophore that also absorbs at this same
25  wavelength (e.g. dark ethnic skin, plastic Petrie dishes for tissue or cell culture, etc.). It is
important to penetrate any tissues or organs in its pathway.
For example, light having a dominant wavelength emission in the range of about
400 nm to about 420 nm has such a short wavelength that not all sebaceous glands or acne
cysts can be effectively treated due to the limited depth of penetration of the radiation,
30  whereas light having a wavelength of about 600 nm to about 660 nm can more easily
penetrate to a greater depth, if treatment of the lower dermal layers or even deeper is

desirable. Accordingly, the selection of the dominant wavelength of the radiation emitter

is also dependent on the depth of treatment desired. The selection of the proper
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inportant to penetrate any tissues or organs in its pathway. For exanple,
|l i ght having a dom nant wavel ength em ssion in the range of about 400 nm
t o about wWwP®3Mmsa4mas such a short wavel ength that not all ®ebasevsss3yl ands
or acne «cysts can be effectively treated due to the limted depth of

penet r atiaoalenfthtihend afthatkigaificardYavinest@a od dfglativdrase dfghepragvelnesgidh, of about
600 nmto about 660 nm can nore easily enetrate to a greater depth, if

t r eat neRit ofhems e inppgstanties well. Tageievediea t geeoprling foghe gresetabl e.

Accordi . ion.of 1he dom nant vel t.h of the r.adjation
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of the Iﬂidmﬁil’cteﬁﬂn%@cﬁ@ﬁﬁ@%iZ&ad?ﬁUnUﬁ@déﬁ58?30‘50%&1@21%%& Relll SigAAlteOf the

significant paraneters for effective use of the present invention, but
ot he?s arbwaplsadiagtio the simulationer aghbidioe of genst axprassionvdiahdliregtly or t he

present .inventio he fol | ow ar.e .t he rel even araneters that nust be
chosen %Cgreﬁ mo@glaﬁeg%a%r}%o% [égg?lhf%}ty’ eé%??rBWﬁtfﬁ%rf'c radi ation in order
to phot omodulRat@yamhsfigl! TR @BalyidefsityboP@b iRl So tRadiong: dfQnkhe Stimul ation
or inhibition of gene expression which directly or indirectly nodul ates

hai r gr deliveredSpad irndiatipn anhissbsopafcane teasenergy inEnsityygndDeght intgnsity. The

i t. : d t t of del | d duri
rrad atroorimal AeSSREHRERn LY puls® BRI andi IRt AR E ERGRE it
i nt @psi §terreldide aﬁ@%hﬁ_@'dufa@@ﬁ & velPinfpdrRat efh RYieUhR8 cHUERblRcaNd wavel engt h

- thus, these are 10 interrelated and pulse duration is very inportant - in
gener al ifiibition aed ywesreoengy eeoduteststivivddtom. and | ower energy produces

timulation. Pyl tion -- The e time for the.irradiation i
I e e e S B SRR
subcel | yigyth€ asRRAMect ANABSABLS celf NuBBARNA @nipodSkex@petigan. (€. 9. 0.5

m croseconds to 10 mn nay be effective for 15 human fibroblasts, though
gr eat er cmoniapherertisyag ondrgan. (seg. Adadicsesccmsisftall I0yhin :@mnbd eftestive fve (CW vs.

| sed - e.g...t i ti i ffected th t )
P 380y T B R PSS Bt 2t e
compar ed 10 QftihiRUYalQWTRA Palse el Alldpiintal Bubhiado T RS:Lisd By of er red

for certain treatnment reginen an . node for others. 20 Frequency (if
pul sed) these pargmetsirg) heergeheraly teranyrgyengsrenentreare dififdsert of pulsedinhadlel ipweed

Thi o 1 s SYRBHR0R LG (N BURSY SRl H Do e gyiea ML B a7 YeHal at | on
i's repeabgshat rpahbRMEhb TR YRk $or #hsQ referred to herein as the
i nterpul se del ay
20 Frequency (if pulsed) -- e.g. higher frequency tends to be inhibitory while lower
frequency tends to be stimulatory, but exceptions may occur.
Duty cycle -- This is the device light output repetition cycle whereby the
irradiation is repeated at periodic intervals, also referred to herein as the interpulse delay
(time between pulses when the treatment session comprises a series of pulses).
25 Suitable active agents for use in topical compositions applied to the skin in
accordance with the present invention include one or more of Vitamin C, Vitamin E,
Vitamin D, Vitamin A, Vitamin K, Vitamin F, Retin A (Tretinoin), Adapalene, Retinol,
Hydroquinone, Kojic acid, a growth factor, echinacea, an antibiotic, an antifungal, an
antiviral, a bleaching agent, an alpha hydroxy acid, a beta hydroxy acid, salicylic acid,
30  antioxidant triad compound, a seaweed derivative, a salt water derivative, algae, an
antioxidant, a phytoanthocyanin, epigallocatechin-3-gallate, a phytonutrient, plankton, a
botanical product, a herbaceous product, a hormone, an enzyme, a mineral, a genetically

engineered substance, a cofactor, a catalyst, an antiaging substance, insulin, trace
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(time between pul ses when the treatnent session conprises a series of

pul ses). 25 Suitable active agents for use in topical conpositions applied
to the skwo odm394axcordance with the present invention inclPC@aSONssssy nore
of Vitamin C, Vitamin E, Vitamn D, Vitamn A Vitamn K, Vitamn F, Retin
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synt hetl c melanin, a metalloproteinase inhibitor, an inhibitor of AP-1 or

C-Jun obothorayral @Tdcﬂynﬂ@tlc ray avelhayp pomlblmaonathemn‘ést h et | c substance,
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car ot enoi ds, I%ﬂ?%S‘B#’P&Hlen{?ng%lﬁgF]ﬁhmgﬁ %?iﬁlg‘ﬁ i“Ate la&g}slwq
subcp@rrp@@ed]tteﬁn EdI ol 8QiigRbf tROSMhexes and anti bodi es directed t ovar ds any
conponent of t%e target sKin structure or apparatus, and anal ogs of the

above itens Ilbeddhtlnlatmbang aneffesyine treatmnt methad for raducingwridrdiniioating ther eof .

I n one enbodi m%nt of the 5) \{entlog |ca skin f efformﬁl ations may be
used 18"FEFCACEPNY 4478 ORiLET |a§iP? S gtaﬁﬁa%ck safply TEAig i on to bei ng
an ef f egbhdBodd KRhAE PheudBloNRALfiPbarbsd ‘d@h@ﬂ)sé’&g eﬁﬂd's%d@@édsr}@p&ﬁ}ﬁlsmpﬂﬁsence of

commopn acne bacteria such as acnes vulgaris and for safel y treating
condi t i preseusyendionpéeuas fenlichicul fotthe retdalmaeof @tinkter dstngemy odtiw lighbaceous -

| 3 ¢ h i cat t duct |
/PEAP! BB oSS St BrER hoRe i ReSarc Rk, BB Gy E, o "
descri bagodueltRinbf aaqio@%yalsn&ﬁ)k et rERMo1iBR oPﬂPél&Monﬁ&%n terMeddbialiison of

adi pocytes al one f reduction or to alter the condition terned
cel | uli cen bemadsd élrﬂqbéhr,hug]e dedtly of ﬂle@dgiwcsdteatthrough ineeeasidg peinhetabolichr ough

i ncr easi hei r. tablic at ,. cr.easin ir st e of lipid,
l'i pol ysimgg FEyre e’ ‘#3 allPY¥SIE PT ?u P‘?horﬁo‘gﬂ?ﬁ PTacconpl i shed
t hr ough gedgicAbn @m?@@@éc@ﬁ%h%d%oﬂ@l% 8AJ6r a Mdrﬁﬁlﬁéﬁ&rbf meGagd] {ibAFBAI C
cavitation, ultrasonic thermal heating, nodulation of recéptors or genes in
adi %Q)cyub&somodavmtloonulmsohucahgmm heagmgp modolatipm af teoeptafs os gees @ of
el ectr ona net i
a ocytes modulation with any source or combination of sources of electromagnetic
radiation alone or in combination with exogenous chromophores or topically applied or
injected substances which stimulate or inhibit these processes. Photomodulation
increases the local microcirculation in the cellulite and alters the metabolic activity of the
25  adipocytes and supportingeells. Enhanced local microcirculation, metabolism or
enzymatic activity, or combinations thereof, may be produced by photomodulatory means.
To enhance the treatment, any of the topical chromophores as previously described can be
used or non-chromophoric compositions can be used in conjunction with any of the
photomodulatory methods, including low-intensity light therapy. Further photothermal
30  means may be used to destroy adipocyte cells alone or in combination with
photomodulatory means, with or without the use of exogenous chromophores.

Many living organisms — both animals and plants — have as one of their major

defense mechanisms against environmental damage to their cells and DNA repair system.
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radi ation alone or in conbination with exogenous chronophores or topically
applied or injected substances which stinulate or inhibit these processes.
Phot onodwwveto3osp478 ncr eases the | ocal mcrocirculation in Pog/use/bissdte and
alters the netabolic activity of the 25 adi pocytes and supportingcells.
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nat ur al 2WAPRgeEbY th skimeells) [Thisiaffenty gevesypadi tamsr developmenbanthybyerexposed t o
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proper theAenpgad Py Aoflntetestinglyrphetolypstseme adivated by tight al foetlephototepase hel ps

| nt dsos PSRV SRkEReu o et et Bt toB bR o tog Hiahiaet prsai ¢ 15
t he DNA digifegeebaidd Byl the BV BIRbndl coferts liﬂn{oﬁ%o%\fi}[ajléieﬂgtmyﬁgﬁn%ﬁgst oldiGer

cycl obut ane pyrim dine dinmer created by the onverts it into

two adj soantctivgithese @hnagém endithye the RNANdmdgags tehaisel. aiys dionyesversahd t hus
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u

" phot or SaaTTaaerBEe S AHET BislrE e TE oA ER BUSF Pen BRERYTS Grive BSor bs
: Eg | ghibs @B Vi R Endtgand RS RO ELeYy {00 spifPieldimd N thiBLsiBdpL hus restore
20 normal DNA structure. Other mechanisms of DNA repair exist as well.

The photolyase repair mechanism is not well understood at present, but naturally
occurring or synthetic or genetically engineered photolyase from essentially any living
organism source can be utilized for other organisms including human and veterinary and
plant applications. DNA damage produced by factors other than ultraviolet light may

25 also be repaired including, but not limited to, such factors as other environmental damage
or toxins, radiation, drugs, diseases, chemotherapy for cancer, cancer, microgravity and
space travel related damage, and a myriad of other causes.

Environmentally damaged skin and DNA can be treated with topical endonuclease
compounds with, or without, the assistance of photomodulation. Preferably, penetration

30  enhancing treatments such as ultrasound and others recited herein are used to maximize
skin penetration of the endonuclease compounds.

The use of such naturally derived or artificially created or genetically engineered

photolyase enzymes, endonuclase enzymes, or related enzymes or other proteins
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theraputic treatnent or as a preventive neasure for people wth severely
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Thi s pr'?ln.ci ple applies not only to skin cells and skin cancer but to a very
broad f&hge of skin and internal disorders, diseases, dysfunctions,

genetic di songgiiSin HAFBER 13RI dHIRESHAMbISIFAE Y ScallytobRS Pl @l | y any
living cells mght have beneficial effects from tréatnent wth photol yase

or sim kenlight.essantiglly anydighb soacd, dasemintdndn Igsetr, talomappd orbraader 10 enbodi nent
of e invention, the repair of damage. hai r supportjn tructures may
el bt SEEREUTRrsst Sot F R e g et hedratsr RAPFSRe b RSt ont h and
Lo revebs@ndy hidGeRbted N@hiis nafltal §liBhNAHELHEARN A SRl OsRstk4A Sud he

phot ol yase typically cones fromnatural sunlight, essentially any |ight
sour ce, bt aswt toawtivate hothastye ambexogendyalychppliebplodalgased. 5 Abathemirelttinestour ces

can ot pual e UG RIRL SRR ol naper uavel enolls andtrsatrent
sunscr eggpdia @ thdBropsefayeRnd batdbid pAaeRal | WewRRYAXQIF TS Nr@RP! | ed
phot ol yases. Anot her "treat nment
20  could be utilized and the range of these is described elsewhere in this application. For
example a low energy microwatt narrow band but multispectral LED light source or array
with mixed wavelengths could be utilized. Particularly important is the wavelength
produces by the light source and not the source. Those skilled in the art will recognize
that there are many sources for electromagnetic radiation capable of producing the
25  required wavelengths used in the various embodiments of the present invention.
Another embodiment is a filtered metal halide, halogen, or fluorescent light source
with a dominant wavelength of 415nm +/- 20nm and an exposure of 1-30 minutes at 1 —
100 milliwatts output can be utilized. Such exposure would occur minutes to days after
application of a topical product containing photolyase. When used alone, the wavelength
30  oflight (in the blue portion of the visible spectrum) can be used to reduce skin wrinkles,
repair photoaging in human skin and tissue, and activate natural photolyases. Moreover,
this wavelength can activate other natural repair mechanisms to reduce vein and capillary

visibility, normalize melanin and pigment product, and restore natural skin coloration.
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whi ch letﬁ%%lgi agi ng (photoagi ng) of the skin are targeted for this therapy.
enbo

I n one iment, kin fibroblasts which have been sun damaged are treated
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as inproying the structure and, heal.th unction.of the skin. Various
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efficiency of this 15 process. Qher cofactors needed i'nthe production of
t hed@ pritaregvasobmpetionel thelsirgtuneeaneym of the skin can also be used, alone or

incombination with ultrasound, to enhance penetration and delivery of these topically
applied agents. Additionally such methods of removing or altering the stratum corneum
can assist in penetration of the light or the efficiency of same or allow use of lower
powered light sources including home use devices such as battery powered LED sources.

25 A variety of sources exist for obtaining photolyases. These may include native
naturally occurring photolyases, compounds derived from other living organisms (that is
one may use for example bacterially derived, or yeast derived, or plankton rederived, or
synthetic or genetically engineered, etc., photolyases and use them in human skin for
beneficial effects thus not limited to same species derived photolyases. One known

30 photolase is derived from Anacystis nidulans while others can be derived from bacteria —
yeast in fact protect themselves with a photolyase which can be used in humans, other

microorganisms, plants, insects, amphibian and animal sources exist.
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normal function also may be added topically or systemcally to enhance the
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0 XS TRt coul be (1entd 1D et ond g
as fatty aci dheantnkisdtwsenci gotdyades asd Bgdithemapy include: the treatment or repair

or reverse nerve damage or diseases including spinal cord injuries and diseases; cancer or

cancer treatment related problems including radiation and chemotherapy; cervical

dysplasia and esophageal dysplasia (Barrett’s esophagus) and other epithelial derived cell

or organ disorders such as lung, oral cavity, mucous membranes, etc.; eye related diseases

25  including but not limited to macular degeneration, cataracts, etc.

There are very broad health and commercial applications of photolyase mediated
photorepair or photoreactivation of DNA (or RNA) damage with flavin radical
photoreduction/DNA repair via photomodulation or native or exogenously applied natural
or synthetic or genetically engineered photolyases. The addition of topical. Oral, or

30  systemically administered photolyases and also their cofactors or cofactors of the cells
whose DNA is being repaired further enhance these applications. The use of oral
antioxidant or photomodulation enhancing agents or synergistic cofactor supplements can

also enhance the effects of photomodulation in any body tissue or cell treated. The
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15 pyruvate and low | evel light therapy using and LED array with paraneters
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and plants. It is believed that photonodulation of e prneal gland in the
20  photoinhibited) and more as yet undiscovered receptors may exist in the retina or the brain

which may be stimulated (or even direct photomodulation of the brain itself).
The clinical applications include treatment of circadian rhythm disorders such as
‘jet lag’, shift work, etc, but also insomnia, sleep disorders, immune dysfunction
disorders, space flight related, prolonged underwater habitation, and other disturbances of
25  circadian thythm in animals. Particularly noteworthy among potential disorders arising -
from disruptions or alterations in circadian rythms are indications that cancers, and
particularly breast cancer, may be avoidable through careful control of "body clock” or
circadian thythm patterns. Circadian issues also exist for many other living organisms
including the plant kingdom. Low-intensity light therapy of the present invention can be
30  adapted for use to treat these afflictions, as well.
Warts can be treated using exogenous or endogenous chromophores with either
photothermal or non thermal photomodulation techniques — or a combination of both.

Examples of preferred embodiments of endogenous chromophores include the targeting
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human brain can be achi eved through the present invention and, as a result,
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stinmulate regrowth of .the hair in
iffuhmdted M & medica y per‘?ormed procedure would represent another embodiment of

this therapy. A wide range of substances can be utilized either as the primary
chromophore or as adjunctive supporting therapy. These compounds are listed elsewhere
in this application. In another embodiment an immune stimulator is utilized in
25  conjunction with photomodulation with or without an exogenous chromophore. In yet
another embodiment a higher powered light source either narrow or broad band can e
utilized with the same chromophore therapy as outlined above, but with parameters
selected so that the interaction with the chromophore is non photomodulation, but rather
intense photothermal effect so as to damage or destroy the wart but with minimal damage
30 to surrounding uninvolved and non supporting tissues.
In one embodiment a chlorophyll and carotenoid topical formulation is applied
and natural sunlight with or without a selective sunscreen are used to interact with the

topical formulation. Another embodiment utilizes an injected or ultrasonically enhanced
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20 Furthermore typical psoriasis treatments involve the use of oral drugs called
psoralens. These drugs cross link DNA and are light activated. Thus DNA damage in
produced not only by the ultraviolet light itself (like being out in sunlight but primarily
ultraviolet A light), but in addition the psoralen drug produced DNA damage. Safety in
children in an obvious concern as is use in pregnant or childbearing women.

25 The use of a topical light activated exogenous chromophore such as most of the
agents listed in this application present no risk of DNA damage and also are generally
very safe products — many are natural such as chlorophyll and can be safely used in
children and pregnancy and child bearing age women. In addition the treatment is only
activated where the topical agent is applied — unlike the use of oral psoralen drugs that

30 activate not only the entire skin but also the retina and other tissues. The light used for
this therapy is not only low in power, but it is for the most part visible or infrared light

and is not ultraviolet —producing no DNA damage.

29



Penetration of light into psoriasis presents for exanple a major problem
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20  antioxidant skin formulation could be also applied to minimize erythema and other
undesired effects of the sunburn. One such embodiment would be the preparation
described earlier with a combination of vitamin C, vitamin E and glutathione and free
fatty acids and one or more keto acids. A similar formulation could contain these agents
but utilize only one or two of the three antioxidants listed.

25 In vitro fertilization processes can also be enhanced by photomodulation — with or
without an exogenous chromophore. This can simply target the cells or subcellular
components themselves, as described in the applicants copending U.S. patent application
serial no. 09/894,899 entitled "Method and Apparatus for Photomodulation of Living
Cells", which is hereby incorporated by reference in its entirety.

30 This can result in a greater success rate of fertilization and/or growth of embryos
or other desirable effects on this process. In one embodiment an LED light source is used
to treat sperm of animals or humans or genetically engineered embryos or subcomponents

thereof to enhance fertilization. Hair structure cells grown in cell tissue culture can be
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5 In, anot her, enbodi nent photol yase or other photoreparative or ght
act i 4tht egfnetic alteration or manipulation or engineering. Such tissue can come from any living

-

source of any origin.
Stem cells can be photoactivated or photoinhibited by photomodulation.
There is little or no temperature rise with this process although transient local
nondestructive intracellular thermal changes may contribute via such effects as membrane
25 changes or structured conformational changes.

The wavelength or bandwidth of wavelengths is one of the critical factors in
selective photomodulation. Pulsed or continuous exposure, duration and ﬁequeﬁcy of
pulses (and dark ‘off’ period) and energy are also factors as well as the presence, absence
or deficiency of any or all cofactors, enzymes, catalysts, or other building blocks of the

30  process being photomodulated.

Photomodulation can control or direct the path or pathways of differentiation of

stem cells, their proliferation and growth, their motility and ultimately what they produce

or secrete and the specific activation or inhibition of such production.
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transition metal ligand bond structures though not limited to these.

20 These act much like chlorophyll and other pigments in photosynthesis as
‘antennae’ for photo acceptor molecules. These photo acceptor sites receive photons from
electromagnetic sources such as these described in this application, but also including
radio frequency, microwaves, electrical stimulation, magnetic fields, and also may be
affected by the state of polarization of light. Combinations of electromagnetic radiation

25  sources may also be used. .

The photon energy being received by the photo acceptor molecules from even low
intensity light therapy (LILT) is sufficient to affect the chemical bonds thus ‘energizing’
the photo acceptor molecules which in turn transfers and may also amplify this energy
signal. An ‘electron shuttle’ transports this to ultimately produce ATP (or inhibit) the

30  mitochondria thus energizing the cell (for proliferation or secretory activities for
example). This can be broad or very specific in the cellular response produced. The
health of the cells and their environment can greatly affect the response to the photo

modulation. Examples include hypoxia, excess or lack or ration of proper cofactors or
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20 unique record or song. If however one were given a broom to push the buttons one would

have to block all but the desired button to be selective. Likewise pushing an immediately
adjacent button will not produce the desired outcome.
The magnitude of effects on cells may also be very dependent on the wavelength
(when other parameters are the same). One such example is the contrast between
25  irradiating chemical bonds in DNA with 302nm light versus 365nm light — the 302nm
light produces approximately 5000 times greater DNA pyrimidine dimers than the 365nm
only a short distance up the spectrum. Changing the wavelength can also convert the ratio
or type of these dimers. Thus seemingly subtle changes in photomodulation or
photochemical reaction parameters can produce very large and very significant differences
30  in cellular effects — even at the subcellular level or with DNA or gene expression.
A final analogy is that photo modulation parameters can be much like a ‘morse
code” to communicate specific ‘instructions’ to stem cells. This has enormous potential

in practical terms such as guiding or directing the type of cells, tissues or organs that stem
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potential in practical terns such as guiding or dirécting the type of
cel £8, tlopsiessely Biregesaof extamally eninte@gally applied ultrasound can be utilized either

to enhance delivery of the chromophore or to alter local circulation or to provide thermal

effect or to provide destructive effect or any combination of these actions.
In one embodiment the chromophore is delivered into the fat layer under the skin
on the thigh using external ultrasound to enhance skin permeability and also enhance
25  transport. The alteration of the stratum corneum alone or in combination with the
ultrasound can further enhance delivery of the chromophore. External massage therapy
from various techniques can be used to enhance the treatment process. In another
embodiment chromophore is injected into the fat layer prior o treatment with light. Some
light therapy with or without ultrasound may be used to photomodulate or photothermally
30  or ultrasonically increase or otherwise alter the circulation or microciruclation or local
metabolic processes in the areas affected by cellulite or other tissues. The proper light
parameters are selected for the target adipocytes, blood vessels , exogenous

chromophores, etc. Since some of the target tissues in cellulite are deeper than for
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WO 03/ 039478 PCT/ US02/ 35839 cells develop or differentiate into as well as
stinul ati ng, enhancing or accelerating their growh (or keeping them
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cosmet i ¢eatite kighd esnetegtidedeerizienonght te rpachttheetarged tissueof a certain anatonic

configuration,of the.skin and.underlyin oft tissues d f.at. which may
vl ve. - abny et RGH FsBt Pl haobst o e B et abol | ¢
abnor mi|réd1!cﬁ§n treRhRABMIBH I YhdsB iddnRlehatioadebfeUBR Tt the thetdboHE6S -

Phot onmodul ati on or photothermal 10 treatnents of the adi pocytes (fat cells)

or thei rdipaeyieimerangonsdspuibeil agd baveusen peayieusly debtrdwd hetgppl y al one or in
conbi nati on n reduce the. rance of cellulite.and/ or roplize the
tructur e and SEPIG e EEEE UL Be BB WrtHEE Het carna T

Phot omogid i iQRibRbr s3I IRRCHEBT ST oRBHRE! ARAFRLyHS, MIIRRACISNR N ar
chronmophores suche as the adi pocytes thenselves, their mtochondria or

ot her t andetheliahigtchivth fadier VEGD)| pbihytoes ef phosplmhipaseadi polribitey of 8m or
respiratqQry chain or other.subeell ul C onents. . Exogenqus .light or

cl oot 1 oS HERP g SPUATE G BT R pPT oo Bah Al b o e RO BRI at od
(phopoagicbmpiald OroeRbRiRl b 'i@ﬂa%ﬁes%ht%@fr_@ééﬁ@!%&nih 0, @6@&5&9&%&%& al so

occur. Exanpl es of such chironophores are |listed el sewhere in this
appl i cabff oncleardagankdppa B (O[F-kR), b§-AR adipstaeaiceaptby lépting ouliquiadid, nt o t he

target tissues or adi pocytes or. surroundj ng 2Q.bl.ood vessel s. The. use of
ext or nal TSR TRTdPHARI o SEaPicda O RASB G S AREET GorPres, BrRgie ¢ o
enhance sé%ﬁ}lehgéar%,){ntgc{fr#dwé%nﬁ BrISSRBNREGoQ/clit Bstilslafll alnRfR! arfell ihkibltalsio? e T O

provi de therna ect or to provide destructive effect or any conbination
of t hesenciattdliomsof sheh ageatseddyoaitives, andlogs, chnjogahoateral er gatlietie verdianet o t he

f at jjayer unq.er t he .ski 0 tae t hi gh usin externall ul trasound to enhance

Ski 1 pePHESHITIY, SHERFIAs oUeicd e GoBBnelp BT S BIEs e RED Sh458 RO IBFC t he

st rat uMgRER YRR RMEYOR rdlRive BB} dRatdeOR v ARG e Sﬁéhﬁdxﬁﬁt‘%ﬁé‘&reﬁﬁ? further
age therapy r

enhance delivery of the chronmophore. External nas om vari ous
t echni quescuaris belpiid édetloneinp pagdratibe of theahotenitle prtoteskin. ISmaieot her

enbodi nent _chro h? is.injected .into the fat |ayer priogf .o .treatnent
wi th | i gemessal g Y BHF melerlio r papACHRetRt motelse BF vatihesighibe. used o
phot omodpd 360 kviBNAL Btl&!: Mleh¥os0 Or ultrasonically increase or otherw se
alter the circulation or mcrociruclation or local netabolic processes in
t he2@r eas af fleetpexfeisd arbddimette VEGTomhiecules, sed é&agmdiie op pepikes thegdot
paraneters are sel.ected for the tar ga?t afii Q?C)g es, bl ood yessel s
exogenods used in conjunction with ornithine decarboxylase forhair growth stimulation. Further
enhancing the uses of these topical compositions is ultrasound application to maximize
transdermal penetration. Finally, using low-intensity light therapy to photostimulate the
hair growth structure within the skin is most perferred to further enhance treatment using
25  VEGF with ornithine decarboxylase that has been permitted to penetrate into skin with the
aid of ultrasound.
Additional compositions for enhancing hair stimulation alone, or in combination
with low-intensity light therapy and the various means disclosed herein for enhancing
penetration include: retinoids, retinol, minoxidil, finesteride, topical aldosterone
30 antagonists, larrea divaricata, glutamine peptides, caffeine, phytoestrogens, tissue
inhibitors of metalloproteinase (TIMP), antioxidants, grape seed extracts, green tea and
derivates thereof, prevotella intermedia, lipopolysaccharides, nitric oxide generating

agents, oxygen generating agents, polymixin, procyanidin B2, procyanidin C1, algae,
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chronmophores, etc. Since sone of the target tissues in cellulite are deeper
than for 34 WO 03/039478 PCT/ US02/ 35839 exanple winkles or acne,

t ypi cal | ywbeng3iemough wavel engt hs of |ight nust be utilizedTgas02/8483¢ t he

| i ght penetrated deeply enough to reach the target tissue. Various topical

Or syst gBast cAGRNY, SofiRN pedtRies, Rty e ated cARARE inkAies, GRkIndhiide soy, geiCt i on
treatnents. Sone of these include various cofactors for the netabolic or 5
adi pocyti®fiarenssalicarispsnd@sessiibed and have been previously described herein.

S t opi cal ts_inhibit hai wth 1 ather tinul at e .hai wt h.
vt or owt n A RenR el pRL eRRAb R E Al e e ey | ase
i nhi bi t efestn@ntsV@sEibedfor @MAGIBLYhls bRMRetyadRporaE Gt mdthdsiEbt or s of

phosghol i pase A2, inhibitors of S - adenosylnethionine. Specific exanples
of theseétimylatingend/ot mhibiting e gravethuddairi dwréasisg thacitquiasionairone A,

enestein, sovy, soflavones ht ypestrogens, . vitam SO 1] k,,inhibitors
O P aS S SRR bR oy R g B ot bl lshetoy -

i M qui NQjnghly Pkﬂdﬁéﬁig%sodﬂbﬂgﬁ b} 2B} £8lho@knd¥a tEHoSe skilled in this art.

i mrunonodul at or s, sul f hydryl conpounds, free radical

scavenger s, antn aredratiye asplicatibh ohths présentanvayiohictoast dght kavihgzari des, and
inhibitors of the ., netabaqgl ism qf such ents,. derivatives, apal ogs

conj ugatéy’ ?gﬂ%ﬁ"d? fhe rﬁ?gescajﬁ;bﬂ%ttﬁg %?%A}%ﬁgm,lcg ﬂ&‘?reﬂ’é’l"i‘g‘ti eIy Ogﬁ]ﬁf’%@@r ed or
al t ¢ged i&Pax‘tiHﬁIHf@kquﬂN%Hi HERL &f YvdrlResR Baa bR, SiMGEt MsFenol ecul es

have a relatively large size, renoval of “sone porfion of the stTaf um
cor neumand alse rgrhone, radues loancinrgizp erddniapigoenttionhe This iveveleegthmif dighhe ski n.

Snal | f t f the VEGE | e. tid h f I b
very befe e of sheie STaL i et SER oS Btmrearor 5 ndel ® °
pr ef ef 1 agenog isTBlse TR Mg eaht AMobEPGHENY e QhurBSHYiidiasat her eof

are used 1n conjunction with ornithine decarboxyl ase for hair growh
st i nmul ahewin cdare ditectivesion andi tregtrintig. The dbendfitoh 8sercsapt Gglts.cdowpasetaons i s

ul trasound application to.maxi,m ze transdernal penetration. Finally, using
ot £ e SHEEES s Gy BT 10 GHDE STALA BHPET TAE: JPOHEAERt utt ur o
wi thin K1 1 t SRRl 3 t B fenddSioRe 25
VEG- wi Iréhgrg?n?rgﬁi%ggggclgﬁﬁ%gaixggs%ﬁgﬂhﬁgséﬁgseen ggﬁl?}]hﬁ'gg to %lenet {r%gte into
skin wi whse foe 15 aridutes.) U an akooatte eddaidimentadircediap alsythmdrestriant canbanci ng

hair stinulation.alone, or in combination wth [owintensity |ight therapy
and t he “OaCHILSHREALMYASEEAYREY- herein for enhancing penetration incl ude:

101, SRR oG08 b PSP 00
phy2@es tppgeesthetuss efreery high-power lasers for this, but according to the present
invention, long-pulsed lasers and other light sources at lower power can be employed to
reduce or eliminate the appearance of tattoo inks in the skin with only a few, very short
treatment sessions. In one embodiment of the invention, a home-use LED array, for
example, can be employed at low power to reduce the visibility of tatoo inks. When used
25  atalight intensity level of from 1 uJ/em? to 10 J/em?, a wavelength of 644 nm can
produce significant reduction in the visibility of tattoo inks in treatment sessions lasting
0.1 to 100 minutes, suing either a continuous wave or 1 to 100 msec pulses with 1 to 100
msec interpulse intervals, repeated 1 - 20 times over 7 - 120 days.
Alternatively, long pulsed diode laser at 800-810nm work with pulse durations in
30  the 100-1000 millisec range, at from about 2-90 watts using an 8. 0 mm beam diameter is
useful in another embodiment of the invention, and this is for every color except red ink.

For red tattoo inks, great success great success has been shown with pulses of 40 msec

with a 595am pulsed dye laser. In another embodiment of the invention, multiple light
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i nhibitors of netalloproteinase (TIMP), antioxidants, grape seed extracts,
green tea and derivates thereof, prevotella internedia,

| i popol yswoohmsd4des, nitric oxi de generating agents, oOXy®Em/Upensisad i ng
agents, polym xin, procyanidin B2, procyanidin O, algae, 35 WD 03/039478
PCT/ US02b3083%ith Vidfasént evdveRagths, 1808PLA rddent hgeBowee tad Mdt dryat e, capsi cum

gi nseng, ni aci nam de, sey, soy isoflavones, licorice, and genestin. Al so
the saméORBHIAEAR, whdaused exegardal colpgnf inkeduring sharteh eamerpheeritoland
treatneq%%t g&;ggg for cellulite above also are hereby incorporated into
met hods Tor stimiil ating and/or inhibiting the growth of hair. Increasing
the circul at it paéseni i6v@agiohGsHathePNlvefrattdBy Bay bf BRADI AN khnples.SKi N
structure may al so be acconplished by sinply producing vasodilation by any
met hdd known to those skilled in this art. An alternative application of

the present invention is to use I{MQ a wavelength in the range of
about 410 nmto 420 rim or there ; e use of blue light, 10 in

particular the 410-420 nnEAARICROWTIPWTMULXTRONECt anti aging, stinulate
col I agen, and al so renove, reduce, or nornalize melanin pigmentation, .
Thi s wavel engilieegfatientyiiith maly pattem hablhessaretesied fovstinepatien tfllmogrowthsel s in

the ski t f d for this. t f ication.is t f bl
1 wor es et Pt i Brrrbehan FRGEee sifbbe S cBPusSwtRg oL can be
ef f gt i yeeskAlinbaiidn! HRALITRA arclBARePRBR théir Sl by @iIessLAbjdkight s, of course,

are 15 that they are very inexpensive and do not require FDA approval for
use. Thevalpazanysanducteddiynemnadioedidadpessongel 1 Theril kil weatmpuoisineleddso t he | ght

to | Qllcng t | . inutes.) .
Al ter nac e iaatPristetes 0t PEGRSRTFHye it CFiartRe o pibe YigRal®% usi ng
a si m | afiset bo@h FBRE spabRRidTes0 aRRL f6AJ0 flsedf EidhetBiBRARIVePYEREEQN1 S T Or
tattoo renoval . The FDA has 20 approved the use of very high-power | asers

for thi he enjire fase o 39§ nmomultechperosténkt ED iahareintdnsity rdnging- foorh dlf 1228%r s and
oth l'i ght,, squrces at | oyer can. b | oyed to reduyce or elimnate
ALK SRS TR A R L W ¥ e

{ " eat mefavSRAS e df frof 57 RAPRACARIAL. Altlhthd AR WainfhillfFaise LED
array, for eXxanple, can be enpl oyed at [ow power to reduce the visibi lity
of t at odemprcatureNedow tieatirehold bf thermghibjurnt Esaveyagedmptovemehriamailk J/ cnR to
10 J/cn2, a wasylel eg}gtrhwof 644 nm can produce significant reduction in the
vi si bi | CPYH S GPRdS INRd i n treat ment sessions lasting 0.1 to 100

m nutes, suing either a continuous wavgpf11l to 100 insec pulses with 1 to
100 nsec interpulse intervals, repeated 1 - 20 tines over 7 - 120 days.

Hair Count Pre treatments Post treatments
Percent 0% 65%
Improvement
20
EXAMPLE 2

HAIR GROWTH STIMULATION -- PULSED TREATMENT

A team of blinded expert graders viewing before and after photos of patients

subjected to the non-ablative LILT (“Low Intensity Light Therapy™) of the present
25  invention score the global improvement of hair thickness. Hair counting is also
performed. ;

Six men with male pattern baldness were tested for hair growth stimulation and
thickening of hair appearance. The LED treatment includes subjecting the target area of
the patient’s skin to a LED light having a pulse width of 10 msec and a pulse spacing of

30 100 msec for a period of 100 pulses. Eight treatments over 12 weeks to the entire face
with 590 nm multichromatic LED at an intensity ranging from 1.0 - 2.0 pWatts. Having a
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Al ternatively, long pul sed diode | aser at 800-810nm work wi th pul se
durations in 30 the 100-1000 mllisec range, at from about 2-90 watts
usi ng an W80 oG/osmvbeam di aneter is wuseful in another enbodCHarsn2/8¥83¢ he
invention, and this is for every color except red ink. For red tattoo
i nks, greatwiiticess sgraat, tRUCED Skerbfafe oaites A in \thd Waildrpasraafe 40 nMsec
with a 595nm pul sed dye | aser. In another enbodi ment of the invention,
mul ti pl d19m gihenmép GR3ns/ Baterghporitusopnangds a sk fearneratierbeldive ther ent

wavel en I . d .l ow or red an reen . conbi nation, can
be us edqﬁ%a?oé%@eg a[ﬁ%]%ﬁg rp‘@{éo%‘/%f%g THFTRY téﬁ 1 eé’ga,n%% Qg F%lf 8?%}%}5 Bntrol
treat nenhowassTasls2. The present invention is further illustrated by way of
the followi ng exanples. 5 EXAVMPLE 1 HAI R GROAMH STI MULATI ON Three patients
with3mal e pattern bal dness are teBalde2for stimulation of hair growth
bef ore and af ter—receryyng treatment—n—gccordan mm n-abl ati ve
nmet hod of the (10 preseWeM%]ﬁ‘tei on| Hai rxé’SWrgtl:?a{éfﬁ'éeP ePFOm t heir scal p
by utilizing dubjective evaluations conduc L‘H"R‘F“?%i ned__nedi cal
personnel . The LED treat®weeks ncl udes subj ecting0tf/he target area of the
patient's skin to a LED 4 wgélts havi hg a pul se wi dt&%f 250 nsec and a pul se
spaci ng of 25Q nsec for Qe ses. | Ei ght treat nemhover 12 weeks to the
entire face wijth 590 nmAydeechromaiic LED at an gy ensity rangi ng from
1.05 - 2.05 15 Varts—Hav ng a bamdw dttr—of —=+/=5-15mm—theLED t herefore
produces light in the wavelength range of from575nmto 605nm Further,
the treatnment nmaintains a skin tenEXavipia el ow the threshold of thernal
injury. The average inprovenent in hair counts is shown in Table 1. Table
1 Hair Count BAIRiGRWAE STEMIILATIQNEQNTINGOIENW AVECEBEATMENFenent 20
EXAMPLE 2 HAI R GROMH STI MJULATI ON -- PULSED TREATMENT A team of bl i nded
expert graders view ng before and after photos of patients

10 One female with frontal hair loss is tested for hair growth stimulation in

accordance with the procedures described in Example 2. Measurements by expert graders
are taken from her scalp before and after treatment with a single continuous wave pulse
for a total of 200 seconds from a 590 nm multichromatic LED at an intensity of 1.05 -
2.05 pWatts. Eight treatments spaced evenly over iZ weeks are administered to the

15  patient’s frontal scalp and forehead.

Table 3
Week/Value Averaged Value of
Reduction
0 weeks 0%
4 weeks 12 %
8 weeks 28 %
12 weeks 43 %
! EXAMPLE 4
NON-ABLATIVE SKIN THERAPY FOR HAIR GROWTH STIMULATION
20 Pulsed Treatment

Human skin is exposed to 180 pulses of a narrowband, multichromatic 590 nm
LED at an energy output of 1.05 microwatts to 2.05 microwatts with a pulse duration (the
length of each pulse) of 20 milliseconds and an interpulse interval (time between each

pulse) of 100milliseconds. The treatment is repeated 8 times for 12 weeks to the entire
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subjected to the non-ablative LILT ("Low Intensity Light Therapy") of the
present 25 invention score the global inprovenent of hair thickness. Hair
counti ng we talosa7s8 performed. Six men with mal e pattern balPdmamss2/s#sse tested
for hair growh stinulation and thickening of hair appearance. The LED

t r eat nerfiices 0€4 pE@F of Bp@Ckith geviehepdtigRtir RELATIH amd i opBiit BRvtisaskin to a
LED light having a pulse wdth of 10 nsec _and a pul se spacing of 30 100
nsec fommesyyed bpd tesm abgindefl surert gaders viedng balpieangdvder niptofealithe t o t he
entire f it 9Q. rim.mul tichronati D,at an intensity ranging from
1.0 - 2.“%% tS‘%“g.aﬁﬁixbaﬁ’%ng%%lr%@#w%%%ﬁph US02/ 35839 bandwi dth of +/ -
5-15nm the LED therefore produces Theley i n the wavel ength range of from
575nmta 605nm Further, the treatnment maintains a skin tenperature bel ow
the threshol diamenédime i hj ury. The oadveg.dgdncreasebsHainCaedms appearfance of
hair density i¢$weekpwn in Table 2. 5 Table 2 Wek/ Val ue Averaged Val|ue of
Increased Hair Dengity 0 weeks 0% 4 weeks 6% 8 gweks 22 % 12 weeks 54 %

EXAMPLE 3 HAIR GROVWH STI ATTON- - CONTI'NUOUS VWAVE TREATVENT — 10 Onej f enal e
wi th fromtat—harr—tgssTs tested for—harr—growth “;ii mut-at+on—tn—accior dance
W t h t he—proeceduresdesertbed—+n—EBxanple—2—Masuterents—by—expert—graders

are tak
cont Pnuous wave pulse for a total of 200 seconds froma 590 nm

mul ti chromatic LED at an intensi t%ngMﬂTtE% - 2.05 Watts. Eight treatnents

spaced evenly over 12 weeks are d to the 15 patient's frontal
scal p and NoNeABRATIND KKIN THERALY FORYRIRIEROMTIE STTMTEATPONON O

weeks 0%
Continuous Wave Treatment
Human skin is exposed to 200 second continuous wave of a narrowband,
10 muitichromatic 590 nm LED at an energy output of 1.0 microwatts to 2.0 microwatts.
The treatment is repeated 8 times for 12 weeks to the entire scalp of a single male pattern

baldness subject. The amount of hair growth as measured by a team of blinded expert

graders viewing before and after photos of the treated skin is shown in Table 5.

Table 5
Treament Time % Hair Growth Stimulation
(weeks)
0 0
4 6
8 36
12 72
15
EXAMPLE 6
NON-ABLATIVE SKIN THERAPY FOR HAIR GROWTH STIMULATION
Pulsed Laser Diode

Also suitable for use in accordance with the present invention is a laser diode.

20 Typical pulse durations will be from about 100 milliseconds to about 1 second, for pulsed
treatment, and from about 1 second to about 30 minutes for continuous wave treatment.
Suitable operating power for the laser diode includes the range of from about 10
milliwatts to about 1 watt with about 200 milliwatts to 800 milliwatts being preferred.

Commercially available laser diodes having a wavelength between 400nm and 1000nm
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4 weeks 12 % 8 weeks 28 % 12 weeks 43 % EXAMPLE 4 NON- ABLATI VE SKI N
THERAPY FOR HAI R GROMH STI MULATION 20 Pul sed Treatnent Human skin is
exposed twol8039ms ses of a narrowband, multichromatic 590PomUSLERS3d an
energy output of 1.05 mcrowatts to 2.05 mcrowatts with a pul se duration
(the | ecugtbe usdd. dae hhipeka@plephurdbh stelpl skBeis @Rpssednel 9@ pulsed R6H dh €0 i er val
(time between each pulse) of 100m | liseconds. The treatnment is repeated 8

times fowrsersiogeakan ?Wrgﬁéu"éﬁ"tqfr%o BETQWRL3/ ABTUTBUISCTPAUBENTI8839  faces of a
roup of e r of hair .growth as
measur ety TEohdYs s AR E TP S 078 6 00 ATRE B eriRstalf bE,

phot os on}naemlestwlelagmb sdﬂdﬂesanrrhéralhbm o Bhif gmnt1§shos>vrlsﬁ10wmelm Tabl e 4.
Table 4 Treanent Tine Avg. % lncrease in Hair Counts (weeks) 0 0 4 8 8
24 2 68 5 EXAMPLE 5 NON- ABLATI VE SKIabldBERAPY FO? HAI R GRQNI'H

STI MULATHON—Continug, \r\a\rt: Freatment ski expose 266—second
cont i nupus vva\‘;%v%i\‘m LR Swhand, 10 rrul?ugﬁfiﬁﬁtb(m @h?} ‘ﬁﬁ?sl‘_‘E@;t an ener gy
out put jef—1.0 ATYES ._attc tol2 0 mcrowatts The treatnment i s repeated 8
tinmes flar_12 weeks 0o the entire scalp of a singleOmale pattern bal dness
subj ect|. The anount 4of hair |growth as neasured by B team of blinded expert
graders| viewi ng befgre and after photos of the tremed skin is shown|in
Table 5 Table 5 Trganent Time % Hair G owth Strm@@tion

EXAMPLE 7
HAIR GROWTH STIMULATIONS -- PULSED TREATMENT
10 A team of blinded expert graders viewing before and after photos of
patients subjected to the non-ablative LILT (“Low Intensity Light Therapy”) of the
present invention score the global improvement of receding frontal hairlines at the
temples.
Eight males and one female are tested for hair growth stimulation. The laser diode
15 treatment includes subjecting the target area of the patient’s skin to a laser diode light
having a pulse width of 400 msec using a 10cm beam diameter and a pulse frequency of 1
hz (1 pulse per second). Three pulses are administered. Three treatments over 12 weeks
to the frontal scalp and forehead with 810 nm laer diode at an intensity ranging 200
milliwatts/cm®. Thermal injury is produced with blood vessels included among the target
20  chromophores (but no skin wound care is needed). The average change in hair growth

density is shown in Table 7.

Table 7
Week/Value Averaged Value of Hair
Growth Increase
0 weeks 0 %
4 weeks 18 %
8 weeks 31 %
12 weeks 34 %
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(weeks) 00 46 8 36 12 72 15 EXAVPLE 6 NON ABLATI VE SKI N THERAPY FOR
HAI R GROMH STI MULATI ON  Pul sed Laser Diode Al so suitable for use in

accor dancwowsso4rdie present invention is a |aser diode. 2@CTyysozad83pul se
durations will be fromabout 100 mlliseconds to about 1 second, for pul sed
treatnent, and from about 1 second EXAMRIES0 m nutes for continuous wave
treatnent. Suitabl e operati ngbgower for the | aser diode includes the range

of fromabout 10 WAIR GROWTHSERMULATION — RULSEDLEREATIENT | i watts to

800 mlliwatt ' r DG §g| | I ._di odes havi ng
a wavel ength é%%%l%g%%%%ri%%ﬁm %&%ﬁl gggﬁ%lo%oﬁ%%?ﬂﬁww can
be used.subjectetl I theaaraplive LRI o6alnknsKy Didht TaXRHBFYWL tHe pRékepul ses from an
810 nm | aser diode at an energy output of 2.0 microwatts. An interpul se

spaciPng igfention sefre thesgelb daproyeyerdf basownidat ment is repeated 6 tines for

PRI A o Tty R S
Sl 0ot shmpcoeArig Opesiclly 5008 o baBle BT 7
vi ewi ng dfedight hadnap pulse pridhod 669 mspaemdnpelss ingusoered! T bz (heilsmperabl at i ve
ol omal RETLERR il BEaPRERRRY, bur e RUEE L LB Ra e 1o

10 with 940 nm laser diode with a 10cm beam diameter at an intensity ranging 250

milliwatts/cm2. Further, this treatment produces a skin temperature sufficient to produce

a non ablative thermal injury. The average hair count increase shown in Table 8.

Table 8
Week/Value Averaged Increase in Hair Counts
0 weeks 0 %
2 weeks 8 %
7 weeks 31 %
12 weeks 40 %
15 EXAMPLE 9

Example 9 is carried out under identical conditions as Example 8, except that a
940nm diode laser with a power of 10 microwatt/cm? exposes the subjects to twenty 50
millisecond pulses with an interpulse interval of 250 milliseconds. Six treaments over 12
weeks are performed with similar results. Mechanism is non thermal photoactivation.
20
EXAMPLE 10

Example 16 is carried out under identical conditions as Example 9 except that a

810 diode laser with a power of 2600 nanowatts/cm* and a beam diameter of 10 cm
exposes the subjects to 60, 100 millisecond pulses with an interpulse interval of 100
25 milliseconds. Six treaments over 12 weeks are performed with similar results. The

mechanism of action is non thermal photoactivation.
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tenples. Eight males and one fenale are tested for hair growth stinulation.
The | aser diode 15 treatnent includes subjecting the target area of the
pati ent' swelBn3des a | aser diode |light having a pul se w dPoTafSoA883nsec
using a | 0cm beam di aneter and a pul se frequency of 1 hz (1 pul se per
second). Three pul ses are adm ni SEXAMPLEhnee treatnents over 12 weeks to
the frontal scalp and forehead with 810 nml aer diode at an intensity

rangi ng 200 Hiampladl iseaspge outnaderdfentispl gopditiony poidesenie WP excentath vessel s
i ncl ude . t /3 na.skin wound reis
needed) .Cb@@?g{?tgrg gﬁstgp{évﬁgr? égffﬁ%%ﬁwggoﬁﬁ?@#e%%%&?@ LHSRAUTR W1 e 7.
Tabl e 7 fdéebU dbabhids. Al aggtheMalover Of whiksrare ferdMnRd Wit saag s Bsudgeks 0% 4
weeks 18% 8 weeks 31% 12 weeks 34 % 40 WO 03/039478 PCT/ US02/ 35839
EXAMPLE Rhotgretdy atirowom thampbmathodiis usedpUL SED TREATMENT A team of bl i nded
expert graders view ng before and after photos of patients subjected to
the non-ablative LILT ("Low Intensity Light Therapy") of the present 5

i nvention score the global inprovexRMpPRE thair counts. Six nmales with

severe scal p bol dness are tested Tor hair growth stinulation. The [|aser
di ode t r eat mfranime 14 dreesriesgus vndergdenticak condisions askxaniple hé, qxatiteviti 3 ski n

t I di Ligh i .pul i f 600, d a.pul

f requencrsar HoHSerh Atrd e R B TR R e e i e MRS B ea. s x
t r eaQMeesmIN@codd piIBEK Sven®y dpaedeivesla a?ﬁﬁ' PodiOrdthh SPGB WRREhredi 0de
with a 10cm beam di aneter at an intensity ranging 250 mlliwatts/cnR.

Furt her perfaimed withisiratlar rprudis Rhetothersiel non ebiptéveanethed.suf fi ci ent to produce
a non ablative thermal injury. The average hair count increase shown in
Tabl e 8. Table 8 Wek/Val ue Averaged Increase in Hair Counts 0O weeks 0%

EXAMPLE 13

Example 13 is carried out under identical conditions as Example 12, for the

15 purpose of hair growth regeneration. A 595 nm flashlamp pulsed dye laser with a power
of 6.0 Joues/cm® exposes the subjects to a single 40 millisecond pulse, evenly spaced 4
weeks apart. Five treaments over 20 weeks are performed. Hair density is increased by

42% and actual hair counts increased by 18%. Mechanism is thermal non ablative.

20 EXAMPLE 14

Example 14 is carried out under identical conditions as Example 13 for the
purpose of hair growth stimulation. A 532 Nd:YAG laser with a power of 150
milliwatts/cm? and a beam diameter of 10 cm exposes the subjects to a single minimally
overlapped 30 millisecond pulse, evenly spaced 4 weeks apart. Five treatments over 20
25 weeks are performed. Hair counts are increased by 28% . Method of thermal non ablative

technique.

EXAMPLE 15

Example 21 is carried out under the same conditions on 5 male pattern baldness

30  subjects for the purpose of hair growth stimulation. LED 590nm at 50msec pulses with
150msec off time and 90 pulses. 8 treatments are performed at 1 week intervals and final

assessment is made at 12 weeks. In addition to hair growth stimulation similar to
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2 weeks 8% 7 weeks 31 % 12 weeks 40 % 15 EXAMPLE 9 Exanple 9 is carried
out under identical conditions as Exanple 8, except that a 940nm di ode

| aser w twoOa3fpssaes of 10 mcrowatt/cnR exposes the subj ecPETIus02/3%88¢y 50
mllisecond pulses with an interpulse interval of 250 mlliseconds. Six

t r eanentBxampds 1 (L 2eveyud otsr dpsifipattichanmRe awi dofedSintiuliap appardht 'SstoMiofadti sm i s
non thernal photoactivation. 20 EXAMPLE 10 Exanple 16 is carried out under
i dent i c&PlEdparaviavsly iy hmisepd elsg aprareptthickeningof Isdipshafisde | aser with a
power of 2600 nanowatts/cnR and a beam di aneter of 10 cm exposes the
subjects to 60, 100 mllisecond pulses with an interpul se interval of 100
25 mlliseconds. Six treanents ovywexAMPPIMEaks are perforned with simlar
results. The _mechanismof action is non thermal photoactivation. 41 WO
03/ 089478 PCHgsuls dGa3arrictxmp/prier identiealpohditions fos theanirpesg of gimulating

i dentical.conditiQns Exanpl e.10.. except W t 940 nm di ode | aser with
2 power Tar B Pselei AER A ni B indi dno nRaR o i o 58,
seconds.dide@sts. 14 €AEDED deviRk wiih MESkS AN MK WATREN MWxhDscBithE dudfectsesul t's.
5 Photoactivation non thermal nethod is used. EXAMPLE 12 Exanple 12 is
carri ed t@dP0 msdepuliserewith 2 meesaff timsrbstveenmpuisapios tatal ofedlompseswSixh a 595 nm

flashl a ul sed d | aser with a power of 2.5 Joues/,cnP expases,the
subj ect epRerEouS ¥R e Brtiom i B iRl M RE R A Four
treapnments over 16 weeks are performed with simlar results. Photot hernal

non abl ative net hod. EXAMPLE 13 Exanple 13 is carried out under identical
conditions as Exanple 12, for th&EXAVMRIBIZe of hair growth regeneration. A

595 f1ashl | | i t f 6.0 Joues/
The subj ects tora HinEILt 4 caririoel bty Eers Dih Ao e RS rn Gl ke
apart. MpatdyhhRacRRH heQ¥p. A00MRAKSI0AE RishekkiOs PBRer d1AIS0 HBNRGAtiYerh D

increased by 42%and actual hair counts increased by 18% ‘Mechanismis
t her mal andm 1&omadipmeter beam exposes the skin in the affected areas with continuous light for

15 4 minute exposures. Treatments are performed at 3 week intervals for18 weeks. The
alopecea areata lesions are reduced by 26% and spotty hair growth is observed in

remaining bald patches.

EXAMPLE 18

20 Example 18 is carried out on acute hair loss from chemotherapy for the purpose of

stimulating hair regrowth. A 623nm LED array exposes a 7 inch by 10 inch rectangular
area over the skin to 1.5 microwatts/cm? for 60 pulses of 100 millisec on time and 100
msec off time. Treatments are performed twice weekly until recovery of hair growth is
accomplished. Recovery time is dependent on the severity of hair loss and reported

25  eyelining of chemotherapy as well as other undetermined factors.

EXAMPLE 19

A series of cell tissue cultures containing monolayers of complete human hair

follicles were treated in a comparison study to show the difference between treatment

30 efficacy when conducted with a 595nm pulsed dye laser and a 590nm LED. The LED
was at an energy intensity of 2 microwatts/cm®, pulsed for 50ms with a 100ms interpulse
interval. The non-thermal photomodulation treatment using the LED used 50 pulses. The

595nm pulsed dye laser used a single pulse at an energy intensity of 2.5 Joules/cm” and a
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20 EXAMPLE 14 Exanple 14 is carried out under identical conditions as
Exanple 13 for the purpose of hair growh stinmulation. A 532 Nd: YAG | aser
Wi th a power3ns41b0 mlliwatts/cn2 and a beam di anet er ofPCITASONBBIPOSES
the subjects to a single mnimally overlapped 30 mllisecond pul se, evenly
spaced dpuedsgthpad.t miHisecorids ¢at phndthermabiredMeRd> Aveicss eilaifbaf grdvat. Hair
counts are increased by 28%  Mthod of thermal non abl ative technique.
EXAMPLE T8t Fayspiter eptrpent bad ppeapdspipistprefeshoge ne sigpifesntishanenordke 5 mal e

_ _ ShETdhe 5 mal o
UED so0rt Atk sons el iotaha Y et el B RRRSRalil G tagle B 0 "

t r eat mentag shef gpenthesteedatide th theeedatiold, eThédas follidickitialed vigS@S 8RNt IS made
at 12 weeks. In addition to hair growh stinulation simlar to 42 WO

03/ 0394 Mhotirusbphotssatlatrisitmenirf dhapesent wypritorsixgiftited@a?fs changes are
not ed i | pDRalent, ' restoration’ .o lgr to previously gray hairs
and al sgﬁjgggggggr}]l?@?%ﬂc grﬁrﬂ‘gﬁ}ﬁa{ '3 %%vgﬁoa{l?g&% MPLE 16 5 Exanple 16 is
carried out under identical conditions for the purpose of stinmulating hair
growt h. Subjects have nmale pattern hair |oss and are 20-40 years of age
with no scalp diseases. A 644nm LED device with a power of 2.2

m crowatts/cnR exposes the subjects to 200 cosec pulses with 200 nsec off
time between pul ses for total of 50 pulses. Six treatnents over 24 weeks
arelperforned. Increase in appearance of hair growh is 22% 10 EXAVPLE 17
Exanple 17 is carried out on fenmale subjects with al opecia areata form of
patchy hair loss in the scalp. A 940nm di ode | aser wwth a power of 150
mlliwatts/cn2 and a 10cm di ameter beam exposes the skin in the affected
areas with continuous light for 15 4 mnute exposures. Treatnents are
performed at 3 week intervals for 18 weeks. The al opecea areata | esions
are reduced by 26% and spotty hair growh is observed in remaining bald
pat ches. EXAMPLE 18 20 Exanple 18 is carried out on acute hair |loss from
cheggtherapy for the purpose of stinmulating hair regromh. A 623nm LED
array exposes a 7 inch by 10 inch rectangul ar

20
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area over the skin to 1.5 mcrowatts/cn2 for 60 pul ses of 100 mllisec on
time and 100 nsec off tinme. Treatnents are perforned tw ce weekly until
recovery wbohasa7ggrowt h i s acconplished. Recovery tine i ®cadpsensktssts on t he
severity of hair loss and reported 25 eyelining of chenotherapy as well as
ot her undeterm ned factors. EXAVPLELIMSseries of cell tissue cultures
cont ai ni ng rmgoiﬁ%ers of conplete human hair follicles were treated in a
conpari son st u{#*o show the difference between treatment 30 efficacy when
conducted with a 595nm pul sed dye | aser and a 590nm LED. The LED was at an
energy intensity of 2 mcrowatts/cn2, pulsed for 50ms with a | OOrs

i nterpul se interva mefhod fmaninitistingelaifhesvnostupasihgn treat ment using the
LED used 50 pul ses. The 595nm pul sed dye | aser used a single pulse at an

energy intensity ofXBOSEIZRRATREORHPStRIETa o aspupgy @fylcyg@mnﬁmmdjs?m 3583]9
o oo e iR LS SRR o BB BRSBTS 0L 24"

hai r shaft rate ays a rtrea At er ed showed

no significant chapleobtinultiey sat@BiiF plosvth HineorindGlyahdistaiihg SEexpSBRS oft I €at ed
hair follicles exhjbited a 12% decrease in hair shaft growh rate relative

to the c&Hfhargrowthstrygiie tp§pidiseniss of pleeitaaranctin radipsiondar sclipiealyt her nal

phot onod i . . L i avention exhibited a 22%

i ncr easeH#@#’f@{a}ﬁaﬁg%ﬁ&g{n%aﬁgnr%%]\ﬁheﬁeaﬁ‘gené hlt g%{?r\lfétyt o the controls. 10 15 20
25 BO 44 WD 03/039478 PCT/ US02/35839 CLAIMS | claim 1. A nethod for
stimulating hair growh, cor}pri,si ng: 5 exposing a hair growh structure to
a source of ePect r Shagwttadotclamal ugher wayitishgaapiying amhotmasklalien

| : 60Q. . i mul at i id
i 1 or ose g bR RESHY bl L R Sl Plo RGBTl o

st ruct ur expingahid oureetioftneheet romagnetic radiation for a clinically

15 3. The method of claim 2 wherein said photomodulation enhancing agent
includes an active ingredient selected from the group consisting of at least one of,
Hydroquinone, Kojic acid, a growth factor, echinacea, an antibiotic, an antifungal, an
antiviral, a bleaching agent, a salt water derivative, an enzyme, a catalyst, an antiaging
substance, insulin, minerals, a hair growth stimulating substance, a hair growth inhibiting

20  substance, a dye, a natural or synthetic melanin, proline, hydroxyproline, an anesthetic
substance, chlorophyll, copper chlorophyllin, chloroplasts, carotenoids,
bacteriochlorophyll, phycobilins, carotene, xanthophyll, anthocyanin, hair growth
inhibitors include inhibitors of phospholipase A2, inhibitors of S — adenosylmethionine.
Specific examples of these, but not limited to, include licorice, licochalone A, genestein,

25  soy isoflavones, vitamin D, soy milk, inhibitors of nuclear factor kappa B (NF-kB), b3-
AR adipocyte receptor, leptin, imiquinoid, urushiol, other topical or systemic
immunomodulators,sulthydryl compounds, free radical scavengers,antiandrogens,
sulfones, heterocyclic esters and amides, and inhibitors of the metabolism of such agents,
derivatives, analogs, conjugates, natural or synthetic versions or genetically engineered or

30  altered or immunologic conjugates with these agents.
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effective duration and at a clinically effective light intensity. 10 2. The
nmet hod of claim1 further conprising, applying a photonodul ati on enhanci ng
agent to weiodobeirs grow h structure and the skin proxi mat @CrhisSo®s839 pri or
to exposing said hair growh structure. 15 3. The nmethod of claim 2

wher ei n sai d4phot aredidthsd ofcleinha firihegeageniting $u’m¢c¢1desa1drphatom0delatlﬂlgr edi ent
selected fromthe group consisting of at ] east one of roqui none, Kojic

aci d, a cghowing desetiem PeastivacoRancing Ao, © S¥PosiE Plfhgal , an
ggt Ia?“y;? lhb’g)ﬁlogﬁf e e%an%%%ﬁ%en@to%gihtsoﬁﬁ@% 6f elg@cfdrﬂﬁén'SM@rad?sﬁmﬁnZy me, a

iragin ance, insu mnerals, a hair growth
stinul ating substance a hair growth i nh| b| ting 20 substance a dye, a
natural or synthetic nelanin, proline, rox pr.ol i an anesthetic

substiance, cHlor oﬁP@PI methed phelaing f I"\@P’E?Bhﬁﬂl P?Pe HP%? eélsé’foce Bt enoi ds,
bact hl ot hai
orove n o pectl VAR PR G RoRh POt BREBRRME forl MLBRGHRD DL 08 §

- aden0sa%ka@%hsmaﬂemppﬁ%e@dptelsm@mmre&mg laske slelatidny lasaotapbiizdtioed t o,
include licorice, licochal one A enestein, 25 soy .isofl avones, é{tam n D,

soy mil kqhemmal mqlmgselmtrlndétlwiatmdﬂw tfﬁ%iﬁﬁ'&tsBlS(l?ﬁFhlﬁ Ippeakpowengidhiotoeyt e
recept tgrtgongi}}%%? §1orc8mrb'ijn%ﬂé1%lth$1%5f‘er topi cal or systenic

i munonddt oun reée radical
scavgngers, anti androgens, sul fones, heterocyclic esters and anides, and

i nhibitors of the netabolism of such agents, derivatives, anal ogs,
conj ugat es, rfaturaThQ)me%Tydtoﬁe]lalI@5v@e§ql@ﬁ§d@?m@’é‘ﬁ8{1?@aﬂnwlgé?ﬁ%e @&red or 30

al tered I t t WO 03/ 039478
PCT] USooBsag: <iposthseathhat s b SRR lresoilt. 0 O VS g s o

phot onodul ati on enhancing agent to a penetration enhancing procedure prior
t o exposi ng said photonodul ati on enhanci ng agent. to said sourge of

el ect romagnet7.c r albametod of clBim Fiveherain A6 PeReTEALAR FNRANRHIGIE G uty
Dok 2R SR E BUOES MR GREREL 3R RiOERIN feRR) SEbod rom the

grou rodérm” abr asi on, vent stripping,
tape stripRiiodstigaldill ng, |aser abI ation, l|aser vaporization, chemn cal
peeling, electrical stimulation, |aser treatnents using high peak power and
short pul se durations, uItrasound, or conbi nations thereof. 10 6. The

met hod of cl a{;.m > )f‘ﬂg Ll%-h%dso?icpairgqnv%err&}l isc%a SSHIQQQ? El@&rcﬂﬁa?@%gyfaﬁiaﬁon is

selected from the group consisting of an ultrasound radiation emitter, a light emitting
20  diode, a laser, a laser diode, a dye laser, a metal halide lamp, a halogen light, a flashlamp,
a mechanically filtered fluorescent light source, a mechanically filtered incandescent or

filamentous light source, and combinations thereof.

9. The method of claim 2 wherein said photomodulation enhancing agent has
25  an absorption characteristic including an absorption maxima at a wavelength equal to said

dominant emissive wavelength of said source of electromagnetic radiation.

10. A hair growth stimulation apparatus system comprising:
means for photomodulating a hair growth structure using electromagnetic
30 radiation having a dominant emissive wavelength between about 300 nm and about 1600

nm; and a photomodulation enhancing agent.
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conprises exposing said photonodul ati on enhanci ng agent to ultrasound. 7.
The nmethod of claim5 wherein said penetration enhancing procedure 15
conpri seswexpo3d4mg said hair growth structure, said skin PCOASIHS3Y her et 0,
or both to electrical stinulation. 8 The nethod of claim1 wherein said
source of el ggctr oMRgRP:dA of dinal d Whete$n saﬁd?h&mheﬁbr phammbtidagmosaid bansi st i ng

of an ultrasound radiation emtter, %9{1 tting 20 dlog a |l aser, a
| aser diwsidh S’a{u@\}l@ doageises allgiﬁts@llm%ﬁl‘?‘a %‘ﬁ e &IOHHICB@%WH& At a
fl ashl a

ni cal € t 0
mechani & als‘i}mfdlrfj‘%lé‘ e?ﬁi%h%l@i ?fg éd{%}?& 1 a;%gén}t oua!gg{q]% nggﬁlragg, “and
conbi napj.pnsatidebasy o MAshidhg, mided 1ahp ahabrsfidhiames a medtdnjshby onodul at i on
enhanci ng agent has™ 25 an absorptl on characteristic includi ngg&ial\lggﬂ

absof pt fitterefekionmcett lightwoveteemgtephasaaadly fHlisredkinepndgsssmt oy ftlament
wavel engt h of aald sour ce,. of ﬁlectronagnetlc radi ation. 10. A hair growth

sti mul af9Bre-FPPSPROHLteYE e onpri si ng: means for phot omodul ating a hair

growth structure using el ectromagnetic 30 radiation having a dom nant
em ssive wavel ength between about 300 nm and about 1600 _run; and a
phot onodul at il@n eﬂﬁmrmctth«g}i a@émmlmhmmlmmq@odl@l%%é?l%@enﬁl The

system of c] ai maétg%é/\g%{ n se@?ﬁﬁdcing iﬁlforeﬁ@&ﬁ’ﬁg%%leg@oﬁéw hair growh

st ruct uf¥l he “group consi sting of an

ultr asmfﬂ'g L] KBJl@Qthﬁgrowf’h fab@RtecBMatdal, AP astitocis, aRahtiforgal, @ | aser
dio ye' laser, a netal halide Ianp, a flashlanp, a hal ogen | anp,

et al - suhfivied, 4 biepshingageat hiaalt vater ylexsvaftivlez o egyPeydrEYrEnn ItgBMEsour ce, a

mechanical ly filtered .i ncandescent .or f| ment d
conblnaﬁmﬁwngHQ?gHFnﬂﬂﬁasT% A EOpRyStEpul 3$ﬁ$%%%W%ereﬁ§rsal jimibitfHy

phot omody ad i an, gRNanGhig (fi‘gﬁﬂﬁetlc' Iﬂ&hﬂﬁﬂe&oﬁﬂe El@ﬂto%?pﬂoﬁgé, adiagadtheiel ect ed
fromthe group consisting of | east one of, 10 Hydroquinone, Kojic acid,

a growt hulﬁmnoerchlm@k)hyiawepperahlompﬁwﬂmo@hléropéfﬁ’tsamfp'f%ﬂléél an antl VI ral, a

bleachlng agent, a. s ter derlvatlv

ant ilagi Hgeteag ?ré’ﬁl%l? Hﬂ‘ﬂm‘ﬁ% f]?f' CHPITRY Bt OBﬁ)ﬂE g:CT}ga’n Iﬁh&?%m%at i ng
subst ang, i, ﬁaﬁxEluQE @?ﬂ*lﬁ'itdrﬁ' Bf ﬁi&sbﬁ‘tglpa&m?ﬁ tiaRBRorstofdy-eadeRosidmethidnimy.
synt hetic el anin, prollne roxyprollne an anesthetic substance,
chl orophyl |, copper chlorophyllln chl oropl asts, carotenoids, 15

bacteriochlorophyll, phycobi | i ns, carotene, xanthophyll, anthocyanin, hai r
gromh inhibitors include inhibitors of phospholipase A2, inhibitors of S

- adenosyl metfy onifig system of claim 12 wherein said photomodulation enhancing agent has
20  an absorption characteristic including an absorption maxima at a wavelength equal to said

dominant emissive wavelength of said source of electromagnetic radiation.

14. The system of claim 11 further comprising a pulse modulation unit capable
of varying the duty cycle, pulse duration, or frequency, or combinations thereof, of the

25  electromagnetic radiation emitted by said light source.

15. A method for stimulating hair growth comprising contacting a hair growth
structure with a composition selected from the group consisting of retinoids, retinol,
minoxidil, caffeine, phytoestrogens, nitric oxide generating agents, oxygen generating

30  agents, polymixin, procyanidin B2, procyanidin C1, and derivatives, subcomponents, and
analogs of the above, both natural and synthetic, and mixtures thereof; and exposing said
hair structure to at least one source electromagnetic radiation having a dominant emissive
wavelength of from about 390 nm to about 1600 nm.
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13. The system of claim 12 wherein said photonodul ati on enhanci ng agent has
20 an absorption characteristic including an absorption maxima at a

wavel engtwoegusd47¢ o said dom nant em ssive wavel engt h of pearuboysissce of

el ectromagnetic radiation. 14. The systemof claim 11 further conprising a
pul se nodul ation unit capable of varying the duty cycle, pulse duration,
or frequency,, or conbinations thereof, of the 25.electromagnetic radiation
emitted by saifd | i{BYStEBipcEmuyang A qEth OFPISME | ating hair growt h
conprising cont aCtAtﬁ‘&s{"oﬁéasb{uc%ﬂ@febtr%\ﬁ&gdéﬁ& W Bati¥nl Ap#bl& SFBRRLd 1?%111:?76' ect ed
fromthe group consisting of retinoids, retinol, nPnOX|d|I, caftei ne,

phyt oesthao{grswaveldngilcodikim ebge 300 ahi togbageild nnwapden generating 30
agents, polym xin, procyanidin B2, procyanidin C., and.derivatiyes,

subcénponent s, anoﬁc%%ﬂsﬁw_sélﬁc'“?ﬂéogb j@,’fo%‘iqli‘sﬁté@gj? tingids. &5H%het i ¢, and
m Xt ur esm&%ﬁ{dﬁotéffegﬂ% plﬁgtﬁgﬁﬂog&xssﬁfthc ofigk rgext%éré%{“gts%@té,t&\xg n Fé?l@lsa.tti ne source

el ectronagneti ¢ radi avi ng a dom nan ve engtﬁ of from
about 39@entR) pddy@banitprdSafidiing2,$Hfodniddi O3 hakleRCTWSOAbSEBEMentkGandA Syst em
for stinmulating hair growth conprising. at |east one source of

el ect r orfagloas pgthea?@P‘éﬁb bt nagsalisng synthetis. @pd gyxturegitberefavi ng a wavel ength of
fromabout 390 nmto about 1600 nm and 5 a conposition selected fromthe
group consisting of retinoids, retinol, mnoxidil, caffeine,

phyt oestrogens, nitric oxide generating agents, oxygen generating agents,
pol ym xi n, procyanidin B2, procyanidin C, and derivatives, subconponents,
and anal ogs of the above, both natural and synthetic, and m xtures

t hereof. 48
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