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METHOD AND APPARATUS FOR THE STIMULATION OF HAIR GROWTH

This application is a continuation-in-part of copending U.S. application Serial No
09/819,081, filed February 15, 2001, which is a divisional application of U.S. application
Serial No. 09/203,178, filed November 30, 1998. '

Field of the Invention
The present invention generally relates to a system and method for the stimulation
of hair growth, using a novel combination of photothermal, photochemical and
photomodulatory alone or by also applying a drug or a cosmeceutical composition,
naturally occurring chromophore, or other light-activated chromophore to or into the hair
follicle hair bulb, hair bulge, hair stem cell or surrounding tissue and exposing the

composition to electromagnetic radiation.

Background of the Invention

There are several known techniques for attempting to reduce or eliminate hair
growth in hurnan skin. A few of these known techniques 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.

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-

‘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
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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By using photonodul ation resulting fromcellular responses to exposure to
specific wavel engths of light, optionally in conjunction w thMaggleal
conpositions and procedures for enhancing the penetration of such

conposi tion hair follicles are activated to produce hair_ qgrow h. 4
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There are problems with present light and laser hair removal techniques. Known
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melanin targeting systems work reasonably well and are reasonably safe only when the
20  color of the hair is very dark and when the skin is very light and not tanned. Virtually ali
light sources which tend to target melanin 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 thehair 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 koown 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, inclﬁding 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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pulses from multiple sources of radiation, and combinations thereof.

The present invention also relates to a hair growth stimulation apparatus system
comprising: means for photomodulating a hair growth structure using electromagnetic
radiation having a dominant emissive wavelength between about 300 nm and about
1600 nm; and a photomodulation enhancing agent.

The present invention also relates to a system for stimulating hair growth
comprising: at least one source of electromagnetic radiation capable of emitting light
having a wavelength of from about 390 nm to about 1600 nm; and a composition
selected from the group consisting of retinoids, retinol, minoxidil, caffeine,
phytoestrogens, nitric oxide generating agents, oxygen generating agents, polymixin,
procyanidin B2, procyanidin C1, and derivatives, subcomponents, and amalogs of the

-above, both natural and synthetic, and mixtures thereof.




wavel ength that nmay be absorbed by a skin contani nant appears to be safe on
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mai ntal ni ng the exposure of the hair gro structure’to the source of

el ect rebameegtseinicliding ackiaalcdwm,fmagnesiwrhj a¢)cminesalserirexidily ehaitgratitbon and at a
clinically effective light intensity. Cinically effective durations and
intensities are further described in the detailed description of the

i nvention and exanples and can include single pulses froma single source
of electromagnetic radiation, nmultiple pulses froma single source of

el ectromagnetic radiation, nultiple pulses fromnmultiple sources of

el ectomagnetic radiation, single pulses fromnmultiple sources of

el ectromagnetic radi ati on, sinultaneous pulses frommultiple sources of
radi ati on, and conbi nati ons thereof. The present invention also relates to
a hair growh stinulation apparatus system conprising: neans for

phot onodul ating a hair growmh structure using el ectronmagnetic radiation
havi ng a dom nant em ssive wavel ength between about 300 nm and about 1600
nm and a phot onodul ati on enhanci ng agent.- The present invention al so
relates to a systemfor stinmulating hair growth conprising: at |east one
source of electromagnetic radiation capable of emtting |ight having a
wavel ength of from about 390 nmto about 1600 nmy and a conposition
selected fromthe group consisting of retinoids, retinol, mnoxidil,
caffeine, phytoestrogens, nitric oxide generating agents, oxygen
generating agents, polym xin,
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of the above, both natural and synthetic, and m xtures theﬁ&fﬁyzﬁo%y 2006
The exposure to el ectromagnetic radi ati on may be enhanced by way of the use
of penetration enhanci ng agents or photonodul ati ng agents. Exenpl ary of
such ag&ft ¥3%fhose function is to enhance are sel ect%ﬁ”‘fﬁ“%ﬁ?’t%e gr oup
consisting of at |east one of . Vitamipn C Vitamn E, Vitamn A Vitamn K
Vi t ami HURE afﬁkgﬁuhs%cﬁ’ﬂhé{fiwtﬁ)@m%ﬁ%t@ﬁ%ﬁ de i naral oppathstiei none, Koj i c

acid, etk hefall6 @ﬁeina&qmiﬁﬁﬁ%ﬁinh%ﬁoﬁ%mil of j:—?uné Pgﬁﬁn@,nt i fungal , an

antiviral, a bleaching agent, an al pha hydroxy a a beta hydroxy acid,

sal i cyhydoaprdine.antahesibctdasbstandeachlarophydmogper ahlomphplii, dilrdpkats) ve, a sal t

wat er jvative, . ant i.oxi dant., a phytoanth anin,

epi gal F3Risl 8l BineioB PRl PRl Frrbiree it oRtolh Gpsesn Bloduct , a
her ac aaiatiRisOf8esmpodens) kADARIogRBS BOAOVE bofk dFRARAN synthefERRA | Cal Iy
engi neer,ed substance, a cofactor, a catalyst, an ant’i agi ng substance,

i nsul i Puxtuiegiercon | Thedistis meaniée bedlingrativrind nobéxbaustive, aathossifum et c) ,

m ner al S i di hal ro.gr 4 Nay 2006. W0 03/ 039478 PCT/ US02/ 35839
sti nmul Jgtlt%llmn su fg%énaéte‘,ﬁng °§?lge’§\é%?w°ﬁ e dsclorys P@reglug’ﬁ €e, a dye, a natural
or syntdmgiauads aretapablect teeatiy b ok biyat oBGe shif MaRist-@urdg ahdhi bi t or of AP-1
or c-Jun ug .0l hne, Qﬁ/droxyprol I ne, an anesthetic substance, chlorophyll,
copper S ‘i‘% i foenhapne Bragpend 3tith eleckumagpetivgrdiatiomact er i ochl or ophyl | |
-phygobi | i nspyrhay flRRE nrd@Bi-RORW, Bfgl% 3 i atives,
subconponent s, ‘agﬁ a'nzﬁrogs of %eépg ove%aqg%%}?]ﬁt%?aﬁér;gﬁegnd&so;nt hetic, and
m xt ur dectiomageadic radigtion frite targehaestmttutepskivg and sumstnding #8uaiad not exhausti ve,

th f.. i i)l th il i , b d th
g?scl 8@%@%@&@%@@{%&%&% ﬂré’l gd“ﬁ%ﬁ‘ﬁ?g%&\élmt QFQE@%%E% té:e@fzy"f‘a‘:rslgeﬁ%iozg tﬁe upper
| ayer smidfodeh® abikdich, sdivdut stﬁfaﬁii_qlg,&éﬂé%ﬁippﬁ@,%m?%&h%ﬁﬁ%ﬁéﬂi&ioﬁi @spe to enhance

treatnent with el ectronmagnetic radiation. er, physical procedures
may bevaperzagppehernisalpesling: elepirioat simylationtlaset reatmerts usshaigh wakgnet i ¢

ragy atl ' ' ture, skin nd surrounding tissue in
prgpar%dt%%&%‘@??%ﬁ“rﬁ%ng“@%ﬁéﬁ‘ﬁ’gr%cdé’ﬁlﬁ’r“&%""ﬁ e, but are not linted to:
enzyme peelFinallyj the souee r sduiczs bdelectidRlayRit radiatib® Rirs wiIMAE pfebdnk PP NY,

scrubhi ng,. | aser abl ation, |aser . vaporization, chem cal peeling,

el ect rifEehtion precsreniially ynlimitede (T he ciitgriados salection aftha seicejetiramentponer and shor t
pul se } ; ; : I I -her in the source
or so udrtgglgte%%ﬁg I!Sedclzl'%}?g%gég #g ?lln ggﬁsaogiggﬁ%gég{rﬁﬁég%ﬁqg Ejetr@ © §t %és/rg nt invention
ar e essbewtt308 nknyto abduit 16Q0auh, eFher daedtlyer hffer hethmidabatd@nicalfilithgosour ce is

t reat - _dependent and is only limted to emitters of el ectromgnetic
r &di aﬁ%@h‘e ria%a e Qﬂ@fsgﬂﬂfeé oA SY‘%W‘“&G@& R C%B‘_Ef’fa@%@lthﬂ“ﬁ ei t her
di r ectiight enittafoldedde B HIR), 16R1s, AishBRISS elubfe@lent Hdhtl BRI LA, 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.




20 of the radiation. Mst preferred anong such emtters, due to their cost
“and availability are light enitting diodes (LED s), |asers,4¥pudionps,
fl.uorescent lights, dye lasers, diode |asers, and incandescent sources
filter e_%oﬁ@%r duce a dom nant em ssive wavelength in the desired range.
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i nvention. 4 May 2006 WD 03/039478 PCT/ US02/ 35839 Figure 3 is an
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and alFescptievenbenanshalsonheshserptiomspestrimmeldedosyaning geeedlC@®I CG). Figure 5 is a
graphical illustration of the absorption spectrum of human fi brobl ast
overlayed with the wavel engt hs used by narrowband, nultichromatic LED

em tters ofFignes kG grphiahilludtadensd thhalRagticd HectieoBiisonh Bhiobhsspect r um of
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Figure 7 illustrates in pers t’he optoel ectronic
devi cestivf chréreophpregineibe bastegiat i on i n cl ose packed spacing in one di nension.
Figures 8 show an array of optoel ectronic devices arranged into three
panels. The 20 cross hatched areas represent protective covers. The covers

nay transnmFigurd Ot gBiphi¥EMIEN R SSE thd MM rptiochPeiRin S hukddh ﬁﬁrogﬁ!&e I's shown are

hinged to allow adjustment, so that the arrangenent resenbles a three
panel qvgweyed withiherviavelemsthased by laser amitiers ust r ati on exanpl es of possi bl e
cg&fi gurations of arrays for various 25 treatnent applications. Figure
10A-1 OB illustrate exanples of individual LEDs in accordance with the

present i n¥iguid Ditlustracks thgerapeive tef spadivesfaedsjfodhictranic @sides egihbeam

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 pénel make-up mirror.

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

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.




30 Figure 11A-11C illustrates three different exanples of patterns of |ight
energy density on the field of illunination. The irradiati dMpyRYe& rat ed
in Figure 18B is relatively uniformand honogeneous. The irradiation
illustrated in Figure 18C is relatively uneven and non honbgeneous. 4 My
2006 WOP3PEEYA78 PCT/ US02/ 35839 Figure 12 is a showd A& que for
coupling the light output of an optoelectronic device with an opti cal
fiber. Figure 13 is a schematic drawi ng of the output of several individual
opt oel ect r o i i I i J4A
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prol i f deate with aplopticadlifibar der that is known to respond to ultraviolet |ight
therapy). 10 Figure 14B illustrates applications of the present invention
to delay, stimulate or inhibit hair gromh. Figure 14C illustrates the
tregt ment OFiE%@:S £ AQChePati8 UERVIAPS e dutpuRbPRvaRSadiMdGa bptobledihfe 14D Shows
the use of LED light in conjunction with an exogenous ~chronmophore to

di mi ni deviess pollgptadh itz single bsanor t o reduce acne. Figure 14E illustrates an
exanple of illumnation by the LED of nerve fibers 20 where nerve injuries
need to be stinulated, regenerated, or healed. Figure 14F illustrates nail

di sorders wiffe 14M gRistrdtél @Gkhfle of Gselof skih ARkAes dubh a@GEM4sgiqnce Wi th the
present invention. 25 The detalled descri g_ti on of a preferred enbodi nent of

the prEobferatveskimdisesaenthat is kngamteyerspopd tultravieledighe thewpphe acconpanyi ng
dragypi ngs. Detailed Description of the Preferred Enbodi ments The follow ng
detail ed description is of the best presently contenpl ated node of 30
carryi ng ouligwhiB iwerdtdsapplichtions of ée @rds@it irention todélay, etilalateaken in a

limtin aSgnse P@gt is made nerely for the purpose of illustrating the
genera\"ﬁ’&r‘i Efﬁ of the invention. The scope of the invention is best

defined by the appended clains. 4 May 2006 WO 03/ 039478 PCT/ US02/ 35839 In a
preferred enbodi ment, the present invention is directed to a process for
der mat ol ogiftgue (4(cllusimatas theSuatment vf sears mesitetolanarksie blsalpossible phot onodul at i on

of 1 hair
Figure 14D shows the use of LED light in conjunction with an exogenous

chromophore to diminish 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 catrying 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, |
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fa@Pl i t at edThsrarapedikin gxaivineavisie thalais anet is OCéWQW"gEg ‘lené&%f

the skin is cleansed, the skin may be treated to improve permeability. This may be

p

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
mcorporated by reference in its entivety.

_ Excess agent may be removed, neutralized, 1nact1vatcd, 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.
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-}

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 litﬁitation) 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 capal;le 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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wavel ength of light in the aforenmentioned range is nedically useful. The
targeted skin nmay be exposed to one or nore wavel engths of LED, |laser or 5
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pang! seitRpdlossin c&%bﬁﬁfﬂnpit”vﬁfoﬁﬁnﬁe%?i V1|9x‘/ lsq%itﬁﬁ?éﬁ@ﬂfﬁd@fﬁfr e to the entire

face or scalp of a patient w e exce s when the facial
ar ea - i epmpesifienssid eplancetie penefrativnal tedight, afe cafuble Jf PRotSEiRtulitioh of r €at ed to

sti mul gt ajr r.omh.. For lqcalized treatnment, snaller arrays or

i ndi vi %ﬁfgff’ﬁfl‘?ﬁsﬁla%éﬁ]é—h“’é‘ﬁ? HHY: Herterultivginthgatinelaion ol hasproadle of such

devi CeBltasount bid§ blsa b6 el o fikif the Birath BiRakd: SRULGRIA! PursliEREral Y -
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physi céez‘az%f@ 3%%9% gglP%%’}th@ﬁ‘f“ﬁﬁ%B’%}"ﬁ%%%ﬁ? %’&“ﬁ%‘%"éﬁ’? FEUpEsedet tissue by
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igure 3. er mcreasing 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 wiil 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

9
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st ai ns Whighgkendiecqragtatangetfyeenergyabrorptionant  products (such as flavonol s,

chl orophyl I 4 er, chl.or.ophyl.l.i bact eriia chl oyophyl|ls, carotenoids,
-enzynes, mﬁ%ﬁ)“g‘%g?glgﬁ’? %89#1%&rxulgﬁ&pipfﬂ’?ﬁﬁﬁgﬂaéféﬂwgﬁﬂﬁt“,ﬂe‘gfenet ically
engiSneesfactonganlystsDedyes, bﬂﬁlﬁlﬁgle%g&ltﬁglﬁaﬁ ﬁltera&ﬂﬁhh%atd?@&dbhﬁ!o&y occurring or
genetically engineered (e.g. the bacteria that normally reside on the skin
such a$edledB apye gt a1 agspiclispue cgmplesi ot i cs, agents which attach to sebocytes
in the seb : A | | kect | whet her by topical or
systenic ag%%?%@ﬁgﬂtn@ipg%gﬁh%%&%&i&é\n’ f‘ﬁ?‘s’%‘“’% ég{‘jérf‘p‘) '?‘g%g i ncl uding -

ant i bodéremtivss aach taabepd yhetdof:diaty i) ogeabip dysdioo® bolbias fbrislyeyCct ures. The
is illustrative apd not exhaustive of those agents suitable

preced'.n% | i st

For  uliee §ais shosonlcation ives ot PlsRLRTedets sk g flesonolp.ohigeapdylhl , t he t opi cal
agept SEEh1 b i | b [ [ SLi hat augnent the
penet rg(??on of I’% ng g%élﬁ‘eéi;il%glﬁ gyltgh%%ﬁoisdsggeéﬁﬁg%sg%%g@@gra%@?(%adzla trent, i.e.,

or i ncrwdsipgolbpisaleent geobtivailoengineerehagent, berigninéstiod Qeedtidivhétheral agent s

t hat ficial tinul ating hai, wth_have b found t
ol uaRp becERE of BRld beehiect e it ol Sl RO BF of or abl vt ype
2, al t kanigieh af ype bictérs, 60NShiN6RE, HEREIhich BltachSo Whbdyles iSthk Mul ators or

activators of ornithine decarboxylase, stinulators or activators of
vascul $PaAuoHand) qr dretgelndissetyawhether(byimiyal or PBGRIC apiers thitdaliteGF, EGF,

TGrs al : = 3l.oha . - inhibitors of .25 protein kinase
. T3¢ iy B B, e B G Ptk it ot P Pk

cur cunstructuresi e plecaingtlise Biilthstratbe phdot 2RLAGORI oF Hse 20fts ERALKEGH OUS Neans
known in.the art faqr _increasi n% intracel lular Ca? or any neans of

i nhi bi ¥*ARYy2GeRsancEvih the bresent inyentipr nipigaailothe topicehagentghesen Will | e the primary
met hody9b calelid HRE$tibLh | o QP Al with the
skin, in goma [ nsl%e{nceéﬁ# %Hftgggf%{e%g@%ﬁttgég#&g%@i% %ggigﬁas%ggéoatg adm ni st er
t he cdifgestiarseion farhiment) i.c.pyr inangasimg blvod circubdtiog to By sih@tires. r out .  Most

pr&f er abl. e topical copmpositians . .that stimulate or nodul ate ornithine
degéar b%@ﬁﬁ%%%aggﬁtswgﬁln&s{%ﬁ? cigl gqréfl@ﬁﬁa’l’%ﬁﬁﬂ”rﬂ*?‘é{é‘ﬁ’ﬂ cgR foupdipa| i ng
ol ec uheltde dodflatdny inhfrs of 5-alpha reductase (most preferably type 2, although

- 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, ¢-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 orpithine
decarboxylase or vascular hair related growth factors or signaling molecules.
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WO 03/ 039478 PCT/ US02/ 35839 Agents may be delivered in pure for I n
solution, in suspension, in enulsions, in |iposones, in syr‘i‘tMéY' @0%r

nat ural m crospheres, m crosponges or other known m croencapsul ation
vehi cl es, alone or in conmbination or in other fornms conmmon or known to
those sPOPBUY4M art of topical and oral delivery. TRCEUSY288838f the fornms
of the 5 agents is illustrative, and not .exhaustive. .Those skilled in the

art will r&E5HRPEE b Adiveres BrRyre fope 13 SERHA LR FRPHE™ BY the delivery
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One hair r gHegidces ridy@aduie ai apgliogtivaf as adive ageat antliteatmeft wittephi te in a
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be appiFiEy SR 3 singlg trratfient A esnafiyely, teptoagnL yithpn SREREY SOYTEBPY Usi ng known
pa arkR® hO M phB&EbA bf Bclivd € and nove
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has been found that there is a stair-step |like effect of increnental

t enpert&t THEEEY 8RO t he sebaceous gl ands with the second and third pul ses
Versus a Sigfh 8n Btk AreathchAisik 06cure® Reidytoe assitbit & shRGitiatioastot 0 hel p bui | d
the heat up faster, and to higher levels. This tends to_produce the

maxi muemhesa peyinalibe Hedoprige ef qthgsmise inastivatnagy sesidppl@ctieeett IAhont i ned to the
25, sebaceous ql and | ' ]ﬁﬁ?’% il tissues). Since
th}i e%qtns’ %E@Ih eé a@tﬁg%t{ogg #’ﬁg Eghg‘%pﬁu&%{%%%o s%n?m#ﬁﬁggétfﬁglrg' des‘truc% ive

ef fects of gdecapratesis, rehfient slacmgwset osdiatian of prapititelin esartiends t o be
enhanced. Unlike carbon expl ode ticles on |ligh i ct, the dyes and
si mi | afolsige Arda Resyvighed 1964 Ho e ﬁﬁf@ﬁo&ﬁ?%@@%@gﬁﬁ?ﬁpﬁf oe until they
reach %u}gg\%iﬁﬁ &ﬁhe&tf‘ézﬁﬁmkﬁeqaﬁﬁ uéﬁgtlﬁ%?h?ﬁ%nk{éﬁy T4y BQsdfEanieeh or become non

30 abs ers, us acting as a s eat sink for a brief tine, allow ng
nmor e heat high repetitiomratesing nomathewiserthapd plsorslewly gndugh happises Bsr t - pul sed

QSwitched | asers. Safet remgi ps at - about the - |.evel., since dye
r ettt e%taﬁ]éeﬁrlaﬂ’e‘”{eéﬂ?fgortSS"%"é Plflﬁ%f%eﬁ)é‘a&f’ ga?‘%%cgtls m?‘fegg?q%nsad?afﬁgr e is no Y
appr eci3pliehi&haadRuhdkhRAkdrERk stairefdp TRB effbdt BPincremental 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 s&ucuues 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.
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11 4 May 2006 WO 03/039478 PCT/ US02/ 35839 Anot her preferred ‘&%Ogg nt uses
a longer pulsed laser in the 750 nm- 1000 nm range and app Vi
paranmeters to achieve the desired tissue damge goal. Another enbodi nent
uses a i e which attaches to, or is incorporated into, a target
&i%ﬁ"ﬁ%‘&%di ng tissues. The target tissue may HEHYMHPHated with a

cell an
mul ti 5 wavel ength _non-1aser |ight source using appropriate paraneters to
achi eve th PE rreﬁ F@g‘liiém‘éﬁti“gﬁﬁlaé?IF%hP@i?QIl@SWAﬁglﬁﬁép 1880 BEnt uses a

|i ght SR8 aphofilatd Sardifidrs RRSRERSHe l@éfshfe&‘ﬁssH@ %&F@goa@at urally present in

skin and undyed darker hairs. Natural or synt c el anin or derivatives
t her eof wi |Anatier wmbddiment useb e disivy dyhwhich akachenteloe isghdonmbated ight, a (or

alternatively 10 two.or.. nore.wavel ths, one for l.ani n .and one or nore

for th&e§yS .an#ﬁ‘fr’éouf‘%l%gsslm& Tﬁ%ﬁéﬁéfﬁ&ﬁ%@ﬂ? ge ﬁﬁ'@mﬁg‘e&l‘%&l@é?ulgki n or tanned

skim, \byveﬁeln%m\ﬂoﬂglasbﬂm{ sohfc@@ﬁiﬁ@ﬁﬁpngﬁ‘ﬂfe%ranﬁ%&s to BRI deSirddl 0de | aser or
a

LED or _non-Jaser light source could produce a continuous or
pseudoissyrtimiiaien gpdlam of |ight energy using pul se durations as |ong as

seconds at ; i i s absorbed th i ght -acti vat ed

chromphoré&ggﬁgﬁéﬁhﬁgﬁ‘%ﬂgugggéﬁ rtis§%rci§’g1§5ﬁ‘ﬁ%¥?b Orﬁatgﬁt?%m%fninvered topically

t 0 t henanaalty mresdnisiti piio bid ungyeliatart@l hats! Wahildlr sydthptid melanilef at i on on the order
irty seconds appears to be preferable. This

of between, abqut one and t (

al so t‘gﬁﬂ@wtcﬁa’ﬁ’@ogwﬁlmr’quﬂﬁgﬁ%?edthyﬁ%ﬁ yngrvavelenpdinef light epalfermalivelgns i n use

to . gmﬁ%% ' Lyl vitation shock
vva%g tg?%g%ﬁgr mal ~ eff g%:ﬁop%?ﬁﬁ%{%ﬁ&gﬁﬁrsﬁ%% g?(ﬁ%ﬁ?i al ;t&zlts ?(?ml ates the

t ar getbentfg paerde hviingsdarkienskin aritmmed S6in,deyraligeing dowep trémmestduaps eFef f ect s) on

surroundi nen-target..tissues. This may be used wth very short pul sed
| aser sexﬁgl% ag‘ﬁ'Pdeslgﬁger ot W?W%ﬁ@ié%{ﬁﬁ?“@l%%’@?e % PO Rbodi ment a

- Pr oCesfieddd-RE&RIHSHRM ofibit chéty HiSSHMe dubiiBh ds Whe¥B ¥echfids s¥ged to provide
short or |ong-termthickening darkening or sti rrulgatlon of growth of hair.

An actWaveleagl mihiqkdsy aserbedBydhe Bghtywctivatedishremophdry onmatiraiyoeolrdyg cal | y
' d int. 2ai ear.b b i 1) glands,
aufey s A SR adRefsonftafl) o Wl oo PR el FARRRE R piifey g®' "

chr omuphtioe o iEate: abtevdkiagbat bt ARG bedoMhaBhdrsab be pagRAIEOUS. SLI UCt UT €

and ot her strajns may not prqoduce native porphyrins to target with |1ight.
O her '@H?é”&ﬁ%‘iséﬂo%\a%%}ﬂ%em@ﬁﬂ@a19{)“@5@)&111?#1%%@@91?*@@% 420 nmlight can

apieauat LY ARBE dfticRindyfiips &l Sobeipln M LAl ARG IR, By o0 Y Part1a LY

effective In 30 ¢ rea onger deeper penetrating wavel engt hs
such dkeryel dffeet aybothe dThisipeifdrbrgiallp stiruibtesthe ehrget tdstieswhilebeininggidg al one or in
Si nce ac(r‘ne bacteria are

ination with the 400-420nmblue visible Iight.
0 o€ Qh oy g g R s M B D e

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
occurriﬁg light activated chromophores. Some acne bacteria may not inhabit afl
~ 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 Ilight 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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absence of oxygen, introducing oxygen into the sebaceous appar at 3 or gland
is toxic or 12 4 May 2006 WD 03/ 039478 PCTI US02/ 35839 destr&cMF‘f'Og o t hese
-bacteria. Thus a light activated agent rel easi ng oxygen or a topical

adj unctive oxy en rel easing or generating agent will also ingrove acne
reduct i &P %82 nent. I nprovenent in skin disorders RY/USEABYirect or
indire f_the . application of the ents in this process, as may
re‘ducegfeﬁm ?ﬁéeiostﬁ S E%cﬁiga‘s 'ff,aﬁi’&’i%ﬁ%ﬁe%fi&eet rgl‘%%ﬁngcﬂxﬁg?ﬁ TRdepistbpear ance of
pores, adjunctivElokygneeesing ony@BiatiAf adest iRAkoRFoW adn@kedubal i N9 enl ar ged
pores, oily skin, stretch, marks, wound healing (alone or in conbination
with ¢eBReRt fEpreesynt amekindiprsders mep bele diseciwrandirettreswt afsheno act i ve

acne-r ghatad,di : il | sorders cgq.as ol Jiculitis which
i nvol vebghe. %ﬂ%@% a%%gl%g?ﬁoé"?gr%i%rshl%rgrf"guﬁﬁfmﬁ?ﬁsi Ofstﬁ% %Irg‘{ﬁlc%;e“%er eated using
t he Spr esdintinisiredeappdamnce oFtpereseas €THe prev¥@HivepibnToMshseful B tegg 10 to reduce
perspiration r. hyperhydrosis fromeccrine (sweat) gl ands or

, _Sweating, O :
apocri . » s e oRehE 1 eIuRIpAtionIWigNt | on nay be
ey horss, GiNSIR, St GHfbnB OB Hisplnedpiont s 1 pasglination g

used t erdwig [ ' for . ex I i.ral warts,
psor i agf s, %@@@?%ﬁ ggﬁéar Lege?%;érgz%&gohagﬁes mlleﬁrelﬁee@?qgcﬁ@#' Otter

hiper hyrilss fisprdses eurhiay Sllwkitit Whigh irvglva the pﬂbéeha\d)e@fb (Réir/sW pEladyRgrd skin, find
skin L.abhetic ressur.e, venoys stasis). 15 Scarring is conmonly
seen agﬁ ag%fcsgiﬁg}ér%%%énu@@gé& HiPS B femyon. dﬂg"é’é‘”'s‘%@ Invgptiongpast altpceiuts of the
seticeauadae pbpiraidRRatalidSor bFAYdriG 1 LARS(HeatdblabiBe QlocBY © O Lhe

follow ng. raised hypertrophic scars or fibrosis, press rophi c scars,

hyper pP tepirisHed fhndipng pethe pregent ixeos may be esedngredtattienskand hai r

follic | . onodul .at or hot ochem cal , qr phot ot her mal
treat rrehﬁ?lrga]g?%%e > f?)lfe%ﬁr%b lggv 1@5%%'53“ Ef?%ﬁSW?#C&@Bw%B‘&fa&mS@ﬁﬂ%enous

chr onolsbions dypediydmsisiokoeadiven@atidye bERf, wrinRBd oDRndReLeS Exahl,lah&l?&ﬁ)gs ly,
sequentialgd%/?]b etc., as described herein for the treatnent of various

di sor q¥PEs(digbetic, rsssure yengUsasiidt i ons. Further, as herein described, the

tegm phot ogagihed doRitnd: t of. living tissue with |ight
al ong, heat em tgt ec? by n{é:ééfl%sha?coé% P%%?%W#%ﬁﬁﬁ%@ﬁ’g ted chem cal
conposisfunaiions of the ssbacconbintmiriappersine révafring iy Eadsist 6lonsick Riok: dehe scope of
treatment, photoactivation,

hot treat ment s, hat ot her ral _
Bhgtginan)lg?llﬁw rms%ﬁﬁypﬁnﬁ]%g’@%‘ré% r&‘% %Hrr‘i%?ﬁdagppll’l?\?‘i% tissue and, in

par { | Clilparpigaitatatiof, &t fnsitiry S MESSr Mok BURFRLLhOIRI IRl ki N, Furt her,

el ectromagnetic emtters o 1e present invention can into three
cat egotcriede. Phjemodiiaiary pheocheniigphtor photothbreal/repirhéms Alpectriim and are usef ul

f LaACE] ' hot.oi nhi bi.tion. 30 phot qnodul at or rocess; those
7 P SRR Pl R LGP ks apons Ggreds, B

that emt
'be used simultaneously, sequentially, etc., as described herein for the treatment of various

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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useful for photoactivation and photoi nhi bition photonodul atory. pr ss; and
those that emt light in the infrared region and permt pho‘%%&ﬁ&étion
treatment to be carried out 13 4 May 2006 WO 03/039478 PCT/ US02/ 35839

t hrough _phot ot hermal neans, i.e., heat activation of the exogenous
chrormrB"ﬁ:b 347% ving cells or tissue, or both. A prdfdfSe#Eibodi nent of

t he present invention may use various m croencapsul ation_processes to

del i vehroggh phrtothggmalmaeans.fi.ey heat agtiyaanc! terexpgraons dranosphose el at i ons i s

| ess thanofdve Hippns, then there may be relatively site specific delivery
into the strucfures. If the diameter of the microencapsulations is in the
range of alfoptieoademindanant of thi presdrihimvertion wery ageviripustay be delivered with a
nore random di stribution between . the hajr. ducts and the oil glands. If the
di anet®BFro5Reap aﬂ?ﬁ@?%%%ﬁ%ﬂéﬁ?ﬂvvgf feiHyE agegts) E‘B“e‘g?mﬁtﬁro Bf%er of about 20

M G ONcAPsulaicHd §kss tﬁaﬂﬁgﬁﬁgsjﬁrh‘éﬁﬁén‘tﬁe}é mhyRGelbiPyediEsite 8pd it de Btk pr i Mari ly 10

to the skin surface. Sn rameters such as nano particles my be
desi r dpfodhe shmetures.c Hdhe dametprad ket iioresnoapsplaienssy irt thetange ofabmuitone al . | f

ultrasound is uMsed.to enhance netrat, on t hen t.he, di aneters and

ul t ras%lﬁﬁ’a’ Elh%{;‘f’ ﬁ%qﬂ'F RS IH eer‘%ﬁ?‘re& WRLgmprs rﬁ%ggbﬁh%}?t’ ABERER ding to the
appl i abdhfr ducisabd He@f gWALS N Bleldimetdd 6f B6 hiidiSdnbARulefiodshielapt baal  ul trasound
parameters for driving small particles into the_ skin, skin appendages or

ski n 1be geraf deant 20 micens oreteaien s delivepr willdenddo bp retrigtel pgmadly r eveuant
- grgut !?0 {té(\skﬂrsﬁl)facte.hg‘ﬁa 16 ARt erPERE bY r?a&ﬁgérﬂ&l@sclh%}zgé dbsitdhe, bﬁ'legrﬁ djover ed by

renoving a portion of the stratum <conmeum or I'ng ultrasound (or both) to
enhancecapsilations yay M omthetic aqmitrait fubtravmyndhieuses ederhande ppctiaornglel i very of

known ents.-such a chl orophyl |, car ot enoi ds t hyl ene bl ue, indocyani ne
green ﬂ?ﬁ%éggj ‘%ﬁlﬁﬁteﬁéﬁ?@?ﬁé’é‘n&)?ga&é?’ﬁBPFamQt@rsé?‘aY@F%gpﬁ‘?ir{gé@ll)‘/‘ﬂe nown techni qug_ f or
usi ng a@cdrﬁﬁ@’ﬁ) th@a@[i@éﬂléﬁﬁin%ip%\éﬁﬁ&@%@ itle MR %e%?ﬁ@%?ed by i ndocyani ne

green for a hair Tenoval treatnment process is descr for exanple, in
US Patudirasowd pagngies fondivingsnedhl pagicien e the skinedtinappensfagesensddn 1t has been

fgqund . usi mal ler .particles and putting.the spaller particles

i nto r%@gésu E’?Sﬁg&? %Q@%ﬁgﬁpggeuﬁ)ﬁa@cg@wgw Feé’glil %ff’wg‘m&?@a‘f specific or

uni f orcardod p@eirats tht¥bskidMapbhdavedd bPRmdvig 8 herioads fiesHatgt i on may incl ude
i ndocyani ne green or other dyes or agents to forma |ipid conplex which is

f at - | GOoEBR Of psiegoHiraspund (orbrtbdeenkpaesdelivaty.cl i ni cal effects of agents and

dyes such fRchOGeKARLIGPhARR iFRY dBReLSIAed, A spliageed by sel ecting

a carrier or encapsu ving-a diane ncreases the

pr obalshlordpitylh feajotenbids, eretliyidne bbe) indeeyanideQren (X raed paficdesof cabdn or t hat

enabl es interaction with ultragsound to thereby 30 i ncrease the probability
o%pr oF BBt 4 &Pif%%?weﬁ}ﬁ&%&a%aﬁﬁﬁogreﬁ@eemﬁé’ﬁlgn%b thatREbe 0 the hair,

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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duct, supporting tissues, hair shaft itself or bacteria, yeasts, ot her

. organisnms residing wthin these tissues. 14 4 May 2006 WO (5’31746333
PCT/ US02/ 35539 | ndocyani ne green dye is presently in nedical use, appears
to be regl atlveI% benign, may be activated by red visible |asers, or other
sour ce romatic or nultichromtic light, (i #HAE%BE nu range) may
penetrate deeply enough to reach the oil glands, is used for leg vein and
hair removaPdocaning geendlyafsinesegilynmedicalisaBppreardo beralaiyels bemgs known

Fechni Gy Alivha! Bk ARk CoPUAIYEHAMBYBLERIIN ghat my be absorbed by

i ndocyani ne green for use In & process is described, for
exanp| multichroliBtic Hzht,&int th&\BOO iy Eﬁge)&é’a? pemdtiatetiepsly envagh poeschélse diy ref erence.

Met hyl ene, b)] ue aI SO b en use cordin t.he pr i nvention with
good sé d5sig S ﬁgﬁ?’b e*@gtaaﬁmrﬂaﬂ %’ega%e?he@%aﬁ‘g@ﬁﬁ el sel ectively
at tchgnciin t@éhxﬂqﬁ@ﬁ)trusﬂé’a ﬁ@éﬁo oﬁﬁt"c@\ﬁﬁlﬂeﬁétﬁ it oy BebsorB part of the oil

gl and. The may be cConjugated with [1ipids, which would then have an
af fini xn;lo«fy@mn@ grecrifaf useblya tegIveigl trenident mbttealadescnbﬂdyforekmplam d8hnent may

pacs VEIBEDS: B6GEP: YRR B T eR e ot Thehd 388085 come

m croemam}ﬁgt@meﬁ@eﬁﬂ@mﬁm si@k@ase may occur after disruption of
the vehicle integrity itself, 035|bly 15 by ultrasound or |aser or |ight

or other endEdEcBMePEeS ceiltalﬁé}g tiye agsptrmayseleptialnation, or 4tieagt pref erred
erEdl RERL cﬁéﬁ(ﬁczi] ¥'orb§> Q:fme opl i ‘f'ﬁ %Plge (l,oiﬁﬂﬁ.l ated it OSPONQES

a. mcrosp eres n app ace, allowed to sit
for ahplds;whlcﬁxrmahis:heitylmvmxyaﬁmtyfamadr bﬁﬂ(ﬂ gltaiitﬁn Alfesnativedg theay be treated

with |aser |ight at ut 800 nm. b naoutOlanleOmlllsec
pul ses%@ﬁ'ﬂn g‘ﬂ Bccf"@%l Ci??raﬁtﬂmg@}’t ﬁ"ﬂ\gﬁ PBr the Dstpseeneepithern ¢ r eat ment
sessli Liggy ¢ bﬂsf_i/ afttEdeﬁ%?é}QHé NGy {1 c%%?goﬂﬁ?lg}d&ﬂéaﬁﬁétﬁm preferred. USP

5,817,089 specifies partlc es aving a maj or about 1 mcron”
| t ha@nme'ﬁhldesmm@w ommwlsrupmofsmmmamagrﬁyﬁsahbyOMIy be optimal . A

lgﬁ )ﬂg{[mace o 1Eeoar 1 %urnal arti Rol . et al describes an
PO S on PR ot R Oure i o il GRMOR wit n | o6

irritationipy mﬂéxieﬂﬁﬁbbdlﬁeﬁtrthkgl(]%@ybtﬁ’riﬁ%di‘ﬁthﬁpﬂﬂ@'o&‘ﬁ@trmtﬂ‘ crosphere sponges.
This article reported that an. optimal dianeter for™ site- specific delivery

i nto sEiSEERNLES @il Biaewheres). and dhenippliodde the sl surbicni allpwekto sif t hat 1
T o B 9 g RSl B U g o2
Vi 1t uadboyt 800 yima getwten @dOutrtaly ardel 0p nefliescalsesddarstali il Vankedlide/édre sebaceous
gl %n d 5-18 % Jo S Igs c% %xyé]éa?xgénlt (s:esg?og [agﬁfgpfpo%; aebsout 1 second to about 15 minutes is
preferred.
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 optimat 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 mlcrospheres,
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 cartied in delivery devices, such
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or |iposones, or al bumen m crospheres, or other simlar "deljvery devices".
In a preferred enbodi nent for stinulation of hair growh, gﬂa”ﬂﬁ)’ﬁ%%
particles having an average di ameter of about one mcron or |ess nay be
~carried_in delivery devices, such 15 4 May 2006 WD 03/039478 PCT/ US02/ 35839
as micr ¥HBATEE  The nicrosponges may then be suspend&d’USP388%ot i on.

U trasound nma be used to drive the particles jnto the skin. The opti nmal

ul t r as BURETSBIE et EF SHFRASPOBESS “Bfé(@%‘béﬁuspﬁéleééﬁ%]i%@‘-p%$%lp@mé¥ ameter
(espech@hded td drivBelpafilcRes ifth thelthinf THED ﬁnﬁ?hﬁﬁ%du}{@pm%latbfé?r%gf the particles
I gl ands” may be |

to hair and perhaps to oil or gland sweat roved. 5 Use of
such apwskd cmthe oviside particle diamistee (cspecintly ifpertidlel ar¢@niforof). Seglestive whi ch stinul ate

hair growth, .or other hair treatnent. o thicker, darken, color, |engthen
i v o ior B pgREE e et RSO L b e ety BRY b B b

ul t s asound, Ude@f Rich bFpiRAtBIchbYld efdbielectidaBlived sRERYRticRbtmhikE er ent
paraneters or |I\%ht or laser was used to rel ease (not necessarily to

act i vahar grewihper hair treagmas $ethicker dackprecolomigngtberalmp iede the  many ot her

agent s_i g n raphite |lotiqns. .The. term "encapsul at ed
del i vefr“ﬂ;?g%sg%g@{e&gﬁest&g‘gies% %cgr“gﬁhr?gg%g%ut Sgrﬁséo}lflg’q? g?e%rewl%%eﬂgﬁc%rﬁpasses al |
such palsasonhdatidiftepsi pRaasEdioe lighor Reer wae tsetl @o teldasd (npBictdssdi@sto( 1 - €.,

graphite, carbon, or other active agent or skin contam nant particul ates)
into tHEVERPHI®EYher in the spaces between the 15 stratum comeum into the

hajg ducts g@,h'{ j : ' I 1S4 (i.e., the hair
st }’(?JC'[ ure) rﬂ:{g%g se qg%s@%%fsﬂéoa?? hiﬁilqg%?b%%%g%ﬁgp agglrrurgrg}ocl?tﬁ r%(c:lt ures. Air

pr ess ugrephite laiohs rThegarme®neapsilatgdidadivenyeyvite® isised héreinew h gereeic tkehi very or
increasg %he %uant i@hy f delivered agent. A known technique for using an
air pr SUEH FEOYRFEE B REHBGRYS skin surface is described, for exanple,

in US Pat erffeshRe may B3sed &impthibticidsSy. . NSRRI AMBE, RYkpigrence. 20

U trasound may be used to physically deliver hair dye and to enhance
penet rageiion skii pentanpinent paiticvlgiesfinto thesksinf eitherin thef yaces betmpérethe US Pat ent  No.

5, 817, ' . ' v reference). JThe use .pf. ulirasound to
phﬁ%i c%%ﬁgﬂ %’?‘%@{é@%?o:%ﬁﬂ?gg‘%%#@%5"@%’%@%‘2‘%@“ t?%ﬁ?"ﬁé’h‘?’ ¥ unwant ed
hai r difajiestiénne) deatactus i \einbg enotieigignsd sdudnies Der fredsBic odbther However, the

applicant is aware of no prjor art disclosure or suggestion of. (1) the use
of 25 ey lgudTpbeanrhivcehise daw or icregse the qlﬁﬁtlfé@gﬁ%h‘fpwﬂo the hair shaft

itself, i - ' 1S : 4T dto drive
gr'aphi%gg%ér@ﬁgﬁé%%ﬁ?%%ggggge%e@ emseﬁhe‘{l%gfos rﬁigtg%ﬁ]g%%rsr‘%ﬁ%g 0 enhance the
ef f ectdesaibed falexamplegh US Revees Blo (30876132 pibyish is ddcoyporateibycefsreacepor ti on of the

et Fods TR Bt BT Ry e P AL ot PBSEHER ot
CONMPOSikfol tBehair 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
freatment 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 ie., 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 Iight'can be used to normalize melanin

production in the skin. While not wishing to be bound by thgory, it is believed that light
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30 i.e., the chronophore or other topical conposition, into the sebaceous
gland or duct. Such nmethods are contenplated in one enmbodi rfeMey 8f0& he
invention. Further, it is contenplated that yellow |light can be used to
normal i ze nmelanin production in the skin. Wile not wishing to be bound by
t heory, WQ%{08M% j eved that 1ight 16 4 May 2006 WO 0FBAGRBSIBCT/ USO2/ 35839

in the 1){g)lfel 01¥gmport.i on ﬁf the spectrum 590 nmto 660 nm red enhances the
rel easé” 6 ¥4 RYHERPE §/SREFTETE m%?%ﬁ@ﬁl“%‘ e sphapeps shegelseseahocyt e cel | s to
funct i GRkeHRARyWpERR] é{gnalsm%ads&mé%nghlhgcé]? gﬂ%@éﬁn&%‘ lé&% e not working

I

1
they begin to make pighent again; a h anocy efls are
pr oducifigt is.dbthermelanpiyirasts are notprarking thay bedietomake gpidmanoafalngaiddf i on of

pi gnen r timul ated to producin i gnent_in the correct anmount
and con Pi’é%’%’f: 8?‘?&&@(}?{8 g ! %8%1§§&?W%%W%r oved by using
ul t 5as eunfbutabio PEgmedR] BEERE btitndkte SRFRICinD pighﬁn%ttﬁercoﬁg&%ﬁﬂ@tcor neum | ayer

of the skin via_cavitation. Then an “active agent nmay be driven in further
wi t h t F8d eepfiguralions ni | ar ul trasound. Fibroblast 10 stinul ati on may be

optimzed w ' that.,are applied.afterwards (while the
~skinis st%ﬁcﬂ?‘gﬁg{]{‘\%@ﬁ? l%g%asfq’%rrggg% %pr%‘%gbgpglgg%%@.fpu%&%e%nal | ow | evel
|'i ght srteroellulat bmnes in Teoup se@es esmeRskydrbe theabiawe dRitathe. Wh@Dnt 0 del i ver

two different a egt . either serially or _si_nultaneousl_z. The two agents nmay
t hen b8 WEAETH %3’ YR r‘&ﬁtm@otg‘? ¥ae of gigdlapalirasoyngoFikroblester gi stical |y, or
t 0 100N ARaRAGd HRBrRAYR A : i t i fferent agents
t hat may b_g‘ac‘t iy\l}gt gd Si w%gﬁégﬁﬁ%g}l{s\%a?% e#@gegla\ﬁgﬁa}cﬁi(%ﬁe Two different
| i ght $heskindsstibirelaivedy pamyedbde) med/alwewitlsaiditoaali low lgveblighs btimuliteaeous t o have

di fferent fects such as .treating active acne |esions and al so acne
scarring; trlg“é’tr?Cﬁﬁseigﬁgmabeﬂﬁé%’fé’?yﬁ’gg?‘egr‘i%g%l’r’(ar O PRt S8t 88T 0od vessel s

or tel saplebathdtanduslys TRE tihkmt Hﬁ{r{f@h be BRRAEd bPihedpht s¥fe@CNe and
nont her mal phot onodul ation for treating acne scarring or skin 20 winkles.

Two entageigero wprk sypasistigalieay fo qombine@nd fhiey havemaaffsctnenyio Beliveitivov er ed
subst agiri.ald | : rllvthe sa tics di fferent :
par anet erege. 8%t§g%w&§?\%¥%%§%?ﬁ%a y Yl?év%fglgﬁ)\t}?jg%mﬁ?'iaﬁﬁ? ily to rel ease or
to act diffatest light puews achvivelpngthamnay e 18eCofd lPeaifulRhts®Bis haret O treat.
Addi ti \g{%eef fects %be achi eved by using two beans at the sane tinme, 25
such a%Hpyear ghiegs syc Esaﬂnﬁgﬁtvew&eﬂ%épnmvgﬂ&@m seafringyeabing sameel y 400nm and
red | i @Rjceilelibs AdWBYG SOBEIIOE | DR xagpl e, a known
process for skin peel and {:%.IBI’ %&%%ﬁ%%labgp%%%{aﬂl %064 nm for
saf et ymaand ffrgetiveraeng andgoathtmskphotanaidoletion foutreatiphede somad @ngishs may be
be% er t.r(ﬁdachi eve a low |l evel laser stinulation of fibroblasts.
Wwrinkles.
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 suchas the use of blue light with a wavelength of approximately 400nm and red light with
- awavelength 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 Iasers or LEDS as the low-level
30 light source at a wavelength chosen according to the absorption specirum 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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- invention described herein are also well-suite

Acne reduction is achieved by this process, as well, using | aser 0&{, LEDS
as the owlevel 30 |light source at a wavel ength chosen accor 'ﬁg t he
absorption spectrumof the topical conposition used. Particularly

preferr for topical conpositions are those conprisin hai r or vascul ar
growt h 00[3%?9541’ r hornmones and derivatives thereof, d’ﬁgﬂﬁ?%ﬁﬁes t her eof

17 4 Ma 06, WO .03/ 039478 PCT/ USQ2/ 35839 wel s derivatives, anal ogs,
and geRLVAL g VR, Ao e Gl cagapereomrsotoaiagrts sl « b ne
decar bexithias SeciiboRbRs@fh8latofs. hand- hel d devi ce containing the |owlevel

| i ght source may be used to photonodul ate or photothermally activate, or
both, the |M@n¢é1qld deyigs cortainingithedoieyebliight saur¢ermayshetsel tbopi cal conposi ti on,

or bot i e haj r _gr owt ti.myl ation. or hair thickening, or

i ncr eagl %Ot%ng‘lgdrufaga eglnrsp?‘f) @lfﬁeﬁ%iﬁiy aﬁgvoa\?& Pﬂoil’ éh%"é“sgttﬁﬁ%e o5 petiyje ngredipnt in o

pi gfrenthatdpiial cngiositidh,ak both Bt SKNERE hainBdweh ithaflationdHHaR ABRESnL" -
synchronj zed sequentially in tine to deliver another wavel ength that may
be opt PiiAFeIsh bRy depsity, heik groxt rstepterion of Rlivrdek pigmentation, bair shaB patient' s
fibrob . ' : or piion_spectrum of the
t opi ca esg’%ﬁ n%%%%ﬁ&%%%%@%%@@#@ geﬁgémgpgbna%ge {Oﬁﬁé:h‘fo?éaslfoal\%vel ength to
st i mul etelanpthdi ammgbe aptimal if viewobtha absorption charadt@iBticCafsie pafienimy al | ow

| ect | f | ani pn . d t her, t ' t ffinit
For ¢ hEPBu sffEmg s e ook o ey DepspEme PR amo ot DGRl ong —absorpti on at”
t hep wayhREEbE MR cfl it hdyedomR 'fﬁebe;’cr%lv?\ﬂ@ﬁéﬂ?%ssgﬁm b t hE

> to the stinmulation,
prol i f&brablpsin In apetharsasgriomeshallofv shigétioniofip nefenin errige (arathepdgani) s. There are a

wi de vgr i di ff.erent .operatin rameters that may conprise

condi t%’?\@%’f@é@# %ggm[tyo Oﬁpﬁ&%@g&ﬂ%ﬁgﬁa@i ft S'E'é(isf?"ﬁ F&#a}éﬁﬂﬁ% such as

tri ggedtisogtioredt el vdveleh @bl QBIfat te@inedf. THRGLAGG BEMRALQE thPhot osti nul ati on of
hair growh. Further photothermal nodul ation of the hair and surroundi ng

ti ssuelt¥efopdesgiabedhsreisare alsy all-syiied dnthe stimulptiong profiferatien.end bed above,
al Wou%gwghtqghgpﬁ.ﬁaﬁmﬁtp&dwﬁﬁsers may vary. The difference being that
t nent uses |

phot othermal tre heat to i nduce minor to noderate anmounts of
‘thermal i Mharyre 4 widelveridtabf differestoperatinphatanssatethaomayt dofphiet € t he activity of
ue. Exogenqus chro hores are substances which absorb |ight

the t b
or eeI 2{0?1&‘%%@ firee to pogpes: hepsficiah cellular effects YrtwasiHEgsing BNl of wavel engt hs
and asgpdhbratbed & ﬂhﬁﬁ)a&fvﬁ%ﬂ@?ﬁmﬁﬁﬁﬂ%m ?h@ﬂgrogrﬁaﬁ tﬁ%&%h&t@ﬁe afsent

invention by applying themto an area o nto be treated. Sel ection
of t hemedudriien olidhe bhir anvosutronrelingdissletcer be medmplishedreia fesanomtinsas spect ra of

t chr ores,and,i.s dependent on the wave| engt h of the narrowband
rruhﬁ)t i Q%F(%‘r%gﬁ e Ve’@@ﬂ%ﬁi@é’% %Parfl"?eg%ff HEh sy ﬁ%@%ﬁﬂa‘&&&’é‘g?ﬁ# h a preferred
enbodi pietdtheghal tie@nieAMBY he@ito induce minor to moderate amounts of thermal injury

to the hair or surround tissue to stimulate the activity of the target tissne.

Exogenous chromophores are substances which absorb light or electromagnetic

radiation in at east 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 éxogenous 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 myury or
destruction of living tissue, hair, duct, or supporting tissue in and below the stratum
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the chronophore will aid in treatnment by enabling at |east the dom nant or
central 30 wavel ength of the narrowband, nultichromatic radi%ﬁ%&%
penetrate at | east the stratum corneum | ayer of the skin and permtting

t he phot onodul ati on or photothermal injury or destruction of |iving
tissue, MP®M%uct, or supporting tissue in and bel oNEHE%EFRt um 18 4 May
2006 WO 03/039478 PCT/ US02/ 35839 conmeum | n sone instances, the

phot onBUTHUEY B SpTe nFEncesihephofpatagiater tisge camnke kefaw albofithg epithelipbr s of t he
skin. Gote.exagphes of possible operating parameters may include the

wavel engths of the el ectromagnetic radiation to which the living tissue
cont ai ni ngScees dxamples bEpassible vparatingparantstest mag iheltideckhe ivaveidnthedf or destroyed,

the dupatjon of pulses.(pulse duration) of the el ectronmagneti¢ radiation,
the nuhBé CtB‘?m%B?técet_@, att“f(i’eto 8@?“3?‘?3&?1’1%?%&9“&9%& @I@éegg?eé?t red to as
repst i &tin@ilatéd irthilted) dHdBSRYES theld0iafby 8f pulded iRI¥ aLBHdBlMaen treatments can be
as |long as hours, days, weeks, nonths, etcC.; and the total nunber of

t r eat nelpRiEmagnadie radiationalie nyyber hEpulsss fendieation between pudses,iatiaal pati ent . .

Furt her Lea ng...L eqgi mens,_usi ng, a onbi.nati on of re.than one

wavel err?get ed ?Oe%Str etPuinl RS @Fef‘faﬁo@ﬁe&%@nbégﬁ?ﬁ&e%@ﬂﬂ%%a&&e% well, the
ener gyloh@asivats flayef widks, nichetispdte. Cid dg toRPGIIRE ofRtteatoifis!id dtdfhidelissue

(typi c&!t&ly measured in, Joul es per_ centineter squared, watts per centineter
squar ey, thgregponse of themdiyidyal pagient e diurther; yraptment HSIMIOS HSIN e skin tenperature,
anglot i IEnthida002 8RRbA i alne ]m']tl ] r if used with
exogenous élhrom)phgre (O%Ei“;gﬁel%ng?gbe tgitgal ca ,H%I#g%%%%gg{a§§?i ven in with
ul t r aswatidAs well shsdnergyd)tensity détheradiatienaswedstved nighelidngissiche treat nent and
S furqther iIIustrat?d i n the Exanpl es, Wavel ength -- Each target cell or

subcel {XPRRY PEATETAR fOules Per P ERRIP AU B B JVaLtE PRl CERRRCT SIS GChave at | east
one UNhepE offid cei Akl §ﬁiﬁ,tth§skiltft%%&£hﬁ?ﬁf&tﬂn5@ﬁorﬁrapﬂﬁétﬁﬂté t exhibits
abs

certain electromagnetic or |igt orption peaks or maxima Figure 6, for
20 exalngsimecnt witbwdightreurgh,dbussd Wih exngenans ghmombphme (Whicheanbe topivaly i br obl ast

“Hr RO R Yo R BB P i o1 com

di f f eripsanest und ik fgiher Aaok4dtih 6 Expgglks. a and thus using narrow band

mul tichromatic_ |light_(rather than nmonochromatic Iioggt) is also useful in
produci ng t¥velspehmmEachitaregt cell orsphostular apmpanentos molesplpibosd subcel | ul ar
conpongat [T | \M : . CO Egﬁﬂ@ ' o the
absor%ﬁoﬁ’%@%&é-ﬁ%ﬁe a?rgegélt%%ggﬂé éaﬁaggl/)é?a\éﬁfclteﬁgg%s %@r% ro%ﬁ'ﬂghfti ght phot on
and absxbibiiecertain didveromagmgeit or ligheatpanption pdaky orf readnis gued 6, fdrhe del i vered

engrgy determne the cellular effects. The copplexity of these conbinations
of&i)areiﬁ'ﬂ? T@Wﬁig‘eﬁgméépmﬂ OEBIFﬁIH?i%HWP?P@W@Mﬁ?P@}s%H . Basically, the

wavel eféolhyer tissue culture. Different cell lines {of the same cell — for example fibroblasts

v

from 3 different patients) exhibit some differences in their absorption spectra and thus
using narrow band multichromatic light (rather than monochromatic light) is also usefut
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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shoul d roughly correlate with an absorption maxima for the targe& cell or
subcel | ul ar 30 conponent or tissue, or exogenous chromphoré.M H2Q cases
it may be desirable to target nore than one maxi ma - either simultaneously
or sequentially on the sane or different treatnent dates. The presence of
mul ti pl &’Qﬂi{??%é action spectra are comon 19 4 May 2688"W59%P039478

PCT/ USQ2/ 35839 . for a given cell or subcell ul ar_ conponent or exogenous

chr oroPhbBReR Y Asricelar comparral ¢y parnasGbrmapheranddiffesntay produce

i 11 o i @8 iy il MRYEhARPIRARLciiE, OVer |y broad, then the desired
[ I

phot onodul ati on eftfects may be altered fromthose intended. Consequently,
use of br odbfihpwavelengichsnd isover Hbroad, ¢hes ¢hd degindd photonodsiativayefibets | ess desirabl e

t han t hose egi.fied far u ith th resent ..inyention, in contrast to
t he uslga}gtfe aﬁ[@{eﬁ ﬁﬁfnetgﬂsfrl?%ﬁgn ORSRTER Sy gS° ‘ﬂfﬁ’é""]dé’é’é NPFIFEL are  al so
mul § i ClRfeasRghEsottcemBRAbE R déﬁiiﬁ@le%ttﬂos@jﬁﬁ%ﬁieﬁrf&élﬁgwﬁh grpeant band, i.e.,

they are narrowband nultichromatic devices -- devices which emt
el ect risvengaetin eontistio Heso ol mgmeinastowband emitiors. dhe laear divdesswe i cal |y or

' . ] I h, For.1 f th
o ant R SR IR B AP BB P IR o "D at b

of  ahedbowbiGnuitcleomitly dviaesoudshioas With BaktteldoRYRAROEE ih 2@afowe consi der ed
to be a narrowband, nultichronmatic emtter. LEDS, while not nonochronatic,

emt i hgnd B‘E‘Ir‘i tHongrihensymehisaliyor psymsaricely atopud ddompisRT FRFAAEHIOE i chromat i ¢
emgt %ﬂ%ots%%g thel} sreﬁ’t‘%%ﬂgn, Gyl AR B{Af’éﬁx"b?szelgcg:ﬁgnlta bk k iaflbd dn§r €nt wavel engt hs

to be e his can 15 potenti all rclra or creating certain
- desi r dishdwidthl dfi+/-mhottd 0¢ navematetsiacmmad a Komirenhwavakhgth ot comrmerci al | asers

emt light a si ngl vel th of i d.are considered.

nonoc 8‘7*&1??‘{:@ %?ﬁé‘a'g%‘gba\gﬁ’ @‘&ﬁ@’?@?ﬂt’&%ﬁt%rfn%‘?ﬂ&@ﬁ&0‘;5?9138?1“%?*}0’ has relied
upon  dniEinGEGE RRow Yan@as toHe BARIIERI AT Gwban@ iR hRinatiO&hiied! §6& r omagnet i c
em ssions. Wavel ength may al so determine tissue penetration depth. It is

i mpor tugrrewberd allews phoroneesishighily Wiflesdnt wavdiengths tebetmittee Thisaget cel |, tissue

or+or - T rati f I At act skin e different than
thlesot ﬁ’?%&‘é‘%z%t% Iﬁ%ﬁ}g%mg%eﬁ% cg%r% g?sggélgpéu@g OtWﬁéaagogné'iﬁl and nmay al so be
di f f ercentiast, @iossdonfindrial ladeeniidipht ARspgRAvACleaHE v adlde peel ed or that
has had at | east a portion of the stratum corneumrenoved by any nethod .

It is cqnu¢ered W@3th‘f-oﬂ}?éﬁ%?frlé¥’éﬁ FRgrdingite treariongt bavekadpBoR e that al so
absor B Ahefefll ?.e.ﬁﬁ&'fﬁ)cceﬁ%ﬁéé tﬁf%%%eﬁr%legsxoﬂ?gtﬁuléﬁicgéﬁgéi&s?k' n, plastic Petrie

di shes for tissue or ulture, etc. I nportant to penetrate any

ti ssues or Vavglangh imy alss dgeddineissucienetmtianpépth. It isghporhavfonthea domi nant
_ el ength em.ssion in,the ran of about 400 nmu to . abput 420 na has such
morﬂ?%ﬁma‘mfﬁrﬁ%ﬁb tffrot@rgaﬁcgﬁéaﬂﬁeéawgn-gif@m@%ﬁa pth for

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 comeum 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 {0 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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- conponent, exoge

cysts can be effectively treated due to the limted depth of I%enﬁr;ation of
the radiation, 30 whereas |ight having a wavel ength of about 680 to
about 660 nmcan nore easily penetrate to a greater depth, if treatnent of
the I ower dermal |ayers or even deeper is desirable. Accordingly, the
sel ecti SP GS¥AL doni nant wavel ength of the radiati of @H¥FEF i s al so
dependent on the depth of_ treatnment desjred. The sel ectjon of the proper 20
4 May BOSEDHBDZIC S ARt DEED S 30° ‘éq'&ﬁgfﬁep@%@vmﬁoyhe si gni fi cant
par amefi bheds@fe iﬁﬂoﬂ%ﬂﬁt'aﬁ’ Fell! So é&ﬁie%@@ea%rﬁe?l?%cofr ﬂ%He?Fbsentht others are
|

inportant as well. To achieve treatenent acco o the present
i nventinevention,ilee foblbwingiantharcksvert parnmbtexsahdt npwt avhosen end dppliedtost be chosen
and appl i

i ed, t he emtter,.for.electro neti.c radiation.in order to
phot onBHEFAELR 8l Eng TR SOP BB oP sl P er SEMIBESt | mul ati on or
i Nh§ bi fdieiy9leadian @ BY RiRRSiod dr WRibalbn b5 dxpreSdion WG diRelly o+ modul ates hair
growt h. Specificall i; t hese paraneters are: Energy Density -- The energy
densi tipdigestly mwdulaigs hringrowtr. Spenifinalipthesp prigipetetsate: ver ed during irradiation
and is al sg.referred t | nsi nd light intensity. The
opti mal ,d%gfgyffjsen%& egP%%‘e@ﬁ%%&g&a%P aftd%"n@%%’a"“\%ge%e "&¥gth - t hus, these

are 10deﬂinérgd dﬁit@tiﬁﬁldgﬂf)mi apdiisaBo Ehffr?ddi.t@ﬁs é@rgwaﬁtysnéitgﬁmlﬁ@mntensi:qn gener al | hi gh
© -ener gy, produce j.nhj bition an ower .energy produces stinmulation. Pulse
duratiﬁwornm%§°%iéﬁsé’W@wph%e wptiopdad vy eleficalt 1 1B fhesa y critical and

vafd eSinteWeihldd Wﬁﬂ?é&lﬁﬁ%n e o P@Hagltt— H‘Fgeﬁ‘n@l’égl’ﬁ%h &E}g? gro&iﬁ&%c el lular

ous crhrom) e t1ssue or organ .5 mcroseconds to
10 mi rinkhifioh endfofwec erievgy prasiuced Stitnulaton. f | br obl ast's, t hough greater or. | esser

may al so be psed successful | . nti nuouys . \\ve S... pulsed - e.g. the
opt i mal puﬁ’gﬁeﬁaﬁaﬁ{%ﬁﬁ?g@g?&wﬁrw1 ﬁ@g‘ﬁllﬁgﬁg%{%@?dvgﬂesgeneral, t he
ener gywitief GEsp@e efSct afi®thslatoedeAN bubickItulal RBfofdf8xdgtndiged conpared to
continuous (CW nodes. Generally, the pulsed node 1s preferred for certain

t r eat reBFRIMOPEETeHsEICHE graahée.ac\S myeresacondsde h @rmin npg bepidftientoy (i f pul sed) --

e. g hi lenf e t L.nRQL bl t i ower frequency tends
togbe I’Hsu?‘{%biaotbgar%éf &g%{ﬁh é%gezB{llg%glgm%éog%ec‘%%&%%%@%I e -- This is the

devi ce |i ghlontihidus Wave QEW) vs. pulsezly-@lge thetvprisblmildauration Bdffediddby i s repeat ed
at perjodic intervals, also referred to herein as the interpulse delay

(ti me BecREamelst: é%gewﬁﬁlwteﬁ@gy FeguirsTRNts e didiopnt 1E pHpRdimQds isussdr j es of

pul se | ' g | ' I:+1 ons applied
o t havaprd Rt B KD Eeh el Bk R e IR e o ror o
of Vi ttmah:rqn&eghﬁdnamﬂrﬂae&}WMt_ﬁxﬂotheﬁ, Vitamin A Vitamin K, Vitanmin F, Retin
A JoT" € NP ueney AP i o5 highey 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 pi‘oduct, a herbaceous product, a hormone, an enzyme, a mineral, a genetically

engineered substance, a cofactor, a catalyst, an antiaging substance, insulin, irace
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Hydr oqui none, Kojic acid, a growh factor, echinacea, an ang&b'oébﬁs an
antifungal, an antiviral, a bleaching agent, an al pha hydro Véé , a beta
hydroxy acid, salicylic acid, 30 antioxidant triad conpound, a seaweed
derivative, a salt water derivative, algae, an antioxidant, a

phyt oanb®PaHi%, epi gal | ocat echin-3-gal | ate, a phyt S&EUSP%EHEP pl ankton, a
bot ani cal product, a herbaceous product, a hornone, an enzynme, a mneral, a
genet | Yenes @rrdidingdorig caeinns magnesiung, ok minetals, minoxidilafigeseridap ant i agi ng
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ang, eld m | J ?ﬁﬂc .0f common acne bacteria such as acnes
Vlr]{bgarﬁogh%ﬁgép%rﬁg%fa&mﬁ reating conditions such as pseudofolliculitis
bar bae, acmeadditace deingarkfefecmatisenhphiod for sddacing fiel elipietiagthel nvent i on

al so has application to the reduction of cellulite. Using any of the |ight
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phot o iahenl Wero [ ) ion or to
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t he adirgsentyitresntion slsahag hpplgiceds thegeduatonr ofvelivdito | Using anmbithe tightr easi ng thei r
sterage of lipi.d., lipalysis,or.rupture. Such . nodul ation pr destruction can
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ul t r a9@edatioa \oF haihods albhd foRBORIEctRJF IPlltef BAtdniion AR &g of receptors
or genes in _adipocytes, nodulation with any source or conbi nation of

sour c&8n by mafiediracty igmet fleath of by adinasstes Mopeghdrcréasing dhebsinméabiobn i t h

exoge S [ y a | e L nL.ected substances which
sti rmlr}gttg ’edegltr%%@%?Et&%ﬁeggsfelﬁ)gdﬁoh@gyg%g R‘%h’ﬁ MW%@%’%‘W i ncreases the |ocal
m cr oclestaustion carbeiateodplisieé tHrotghtode andcaiietion bheassmlealibbdicn, acti vity of the

25 adi pocytes and supportingcells. Enhanced | ocal m crocirculation,
meab ST ashRie Faviighon, pifrasogicharma) heyém&amé@mnrﬁﬁc@mrsphw,_ may be produced

by phohanAsy AbaiidRARSny 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 supportingcells. Enbanced 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. Futther 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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15 thewgéé&éednﬁénﬁfyfpﬁ\?i olet light. In the dark it binds to the
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t wo %ﬂ&&acent p)ﬂ’l m di nes (no dinmer connecting these any longer) and thus
© darnegsd

t he NA.r aseastingly phorolzasel areadtivated/by Jght. ... wf theNat thaemire i s cal | ed

" phot ' | QR I e . expasur o blue lLi.ght absorbs

thgpl ?%gﬁ%g%@%g%m@g%@%g %E@erdﬁyggmg%%l ?tcyaf)ﬁ‘éta‘%ﬁwléd%d thus restore

t he 20dimmemeteatedBy this UNClight end &nhats iﬂmﬁharah@@&n@syﬁ%éﬁﬁ@hﬁnegxi st as vell.
mechani smis_not well understood at present, but

The phot ol(‘)égs r e‘f{g{i r | r 00

nat ur afHecge ese duy donger) andihnsthe PNgy degugeisirenaired, Brgdirestrevatsgbhot ol yase from
essent y@giy g b MR g« j; 0 tilize r..ot.her organi snms
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20 normal DNA structure. Other mechanisms of DNA repair exist as well.

The photolyase repair mechanism is not well understood at present, but naturally
- oceurring or synthetic or genetically engineered photolyase from essentially any living
organismn source can be utilized for other organisms including human and veterinaty and
plant applications. DNA damage produced by factors other than ultraviolet li ght 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 agsistance of photomodulation. Preferably, penetration
30  enhancing treatments such as ulirasound 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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vari et JF2BREM SRS AEYeBiG meagie &y proplewith pryerelsindampasdskin Wik skin damaged by
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genetic disorders, damage and tunors and cancers. In fact potentially any

i vi ngreatngns with ghetobiase oT simwar preteins ingombinaor wishdight thesarielRongy t h phot ol yase
oryesi ndubars: pr ' | ' fﬁﬂ | | LAY ures 10 enbodi nent
ofwtshe@ﬂ%}%\%%??%ﬁ?@tﬁlﬁ%ﬂﬁpg’%gﬁegﬁé ané%%aéath%ﬁ%g]&? sgps)port?snrga@[% uctures my
hel p tboesiers bamealyrhalr gamitly bitalwo hgir catspiabidrowdhaad tvadeversergpayil ofnt growt h and
to reverse graying of hair. While in nature the light to activate the
photollﬁ?ﬁse typically comes fromnatural sunlight, essentially any |ight

source, | asghileAldatiRAhd Bh€fo actiniid QW pRANGas fypREARERhes HonliRRAN dth sources
can activate the 1phot ol yase if the proper wavel'engths and treatnment
Y

par amesvelightesssnidlyssy Bght sihicss lascrtand non losen nagony bénd ardraadert hr ough a sel ecti ve
sunscr uld be used t ctivate both native and egxogenously applied
phgt ol@g@‘@@. ISRHIS%%E‘P&‘S[}'V 5+ o%ollyc?ﬁ?]‘i%gﬁ W{\ga\@leng@s%ﬁtr?g{wﬁg phot ol yase and
then tgapaietsts & séledtedN Thod he@ilall suflidht SRHECBrousk R OStiife sidsdrbt® cBhiaper

wavel engt h. band and paraneters. A wide variety of |ight sources 20 could be

uti | i ZEdsehie activaty bhofiyuativg andrxegenpuslypplied nhetolvapese itnether trestnesnt s appl i cati on.
For ' . Lspectral LED Iight
sour C?ﬁg@ﬁ@@%%@ﬁ}%@%@@ﬁ% 3{%%%&%89%& llléﬁlyézoéﬁcf:% Particularly

| mpor teapésuresto theeproyry ehetepiih band adiaemebys. t Aevild glhietysflipeoats not t he

S %Ldr ¢ %bul-lci%%%teﬂizselélalmli %g rgnge E)P t%es% rlst devsvclzrh:!ed Eel%gvci)]:%?el ijza?his 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 waveleﬁgth 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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that there are many sources for el ectromagnetic radiation capabl e of
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skin and underlying tissues. nNova ort Stratum comeum
of t hetoghdrerse timspdrb@rdse theskid, barlepaw iato thé skiroamdiunddriying tiskiel ul t rasound, to

At 1 BB o REH Rl 5 JCoBR PETSH R PR n4PR BFY PP bhalBE PRt um coneum
- 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 horue use devices such as battery powered LED sources,
25 A variety of sources exist for obtaining photolyases. These may include native
natvrally occusring 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 skia 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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| i ght py I nc rea repail verse nerve damage or
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F15" ™ Ife potential uses of photolybses 4ud Lkt Taropy tociude: the treatment or sepay > o' ©2!
or reverse netve 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

26




dyspl asi a and esophageal dysplasia (Barrett's esophagus) and 0
epithelial derived cell or organ disorders such as |ung, aﬁg{;/%y
mucous nenbranes, etc.; eye related diseases 25 including but not limted
to macul ar degeneration, cataracts, etc. There are very broad health and
commer ¢ G438 catlons of photol yase nediated phot JCAR&PFSEY

phot or eact i vﬁ?l on of DNA (or RNA) damage with flavin radical
phot or SHIRICEOTFHFRACE BISh FbSianges mawault@mugﬁamstqdakhw oia exogenously

appl i edyBatish @ine n?%ﬁu?r%drﬁe a&ﬂ&% %131’01%{&%110 Y %ga %am%m yases. The

addition of toplca yst e hot ol yases and
al so t helivercwhatdsor encapsutibmcireyes amﬁddﬁthﬁal%ﬁhd@meﬂh@aﬁs fDsd. s ‘bei ng repaired

further enhgnce these gppli.cations. The use of, oral antioxidant or
phot onodul a%gg‘ﬁo%anfﬁﬁ??ﬂﬁ‘@ﬂ%@ﬁ%g"‘s(ﬁf’n@?ﬁ@h@mﬁoplé apetiseted by @%‘fﬁ‘[ﬂl ements can

al sg enbrRACT. ;Q@mﬁff 6 or cell
treated. The026 ﬁé@’ fg%{)%%%&%%&ﬂ@é%?ﬁl&%hdg@egg%gggglxsttc ed del i very of
such smf@fslﬂaﬁ@ersed.mboﬁabd, gndvitber stutlien sowing thes slifferent tioe of suﬂglyssewl a alteration

f th d/ t
Cpeci arttedioRds G RRGPTR o) bty ieeafen oBiehthetlaad onal

enhancmméleﬁg@lihhlhére@hﬂp&&fg peﬂiéhééﬂmhaﬁ%%&% halve bRnSh&ER has confirmed
that people are affected by certain 5 colors. For exanple, there are

‘st udi ePEEHBREINE-t hat bl ue and green are the nost calning for paint in

medpcal offarﬁesfare@ggb gng{tfﬁgtldgl ?or?gh%}’l“ n Q‘%t“gﬁlfg’ erent tints of

sunglasses e co ore-red .e., the brain's

per cepiphaomoduldte G mobeuliangocks of\eeiie heitys liiologlchlhﬁ cfr%@&ﬁhﬁﬁ%&& portions of
t he vi sj blelquedc rum._ h ve b& n shown to itate' people. 10 There are
al'so bPLERPRSH RARE of ek a@ﬂwwéulewpq IogRb g B phot omodul at o

the rmmﬁmamemhg@emohg h A0 Gk nRLRLAGAE Al o RiEldcglian T hythm cl ocks

of animals and plants. eved t phét ono of the pineal
gl and ralatingéo thhtmfarﬂhbnamdlcwtmi diezrwdhne}athads iskeontenghiatetidn geesent i nvent i on

an a ther tin th estorati control of
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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 rhythm 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 tréat these afflictions, as well.
| Wa;ts 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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The clinical applications include treatnment of circadian rhyt n1g' orders
such as “jet lag', shift work, etc, but also insomia, sleéﬂHﬂY ders, -

i mmune dysfunction disorders, space flight related, prolonged underwater
habi tati on, and ot her disturbances of 25 circadian rhythmin ani mals.
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i ndi vy\gﬁgﬁ hé\llav%a?tg“yv&\l/ggé per?%%{ma e%lr%{bﬁlsqa%%%&rgg%tﬁﬁga BEEYGRit i1 the warts
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an_array of LED , 2 S.r ange nd, opt.ical]ly diffused such that the entire
v a%ffn apgediand 0 H %éseggg tﬁhe entire vaginal cavity could be properly

illuminated in a medically performed procedure would represent another embodiment of

" this therapy. A wide range of substances can be utilized either as the ptimary
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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t he entlre stan in aflarge erapy unit is like being in a
tannl rtgpxmlglgeﬂalexlifosecbtosluaaiadlagggmvghtDlght.Thus not only does the skin with
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psoralens. These drugs cross link DNA and are hght 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 fopical 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 — umlike the use of oral psoralen drugs that

30 activate not only the entire skin but also the retina and other tissnes. The light used for
~ this therapy is not only low in power, but it is for the most part visible or infrared lght
. and is not ultraviolet —producing no DNA damage. |
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spray or | otion containing the@? ot ol yase coul d be applied and then
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desi r eglevivedilieriay &t (8 propdr pi@hctes @ Hrollhoéehif kdabienl M@dalbndllp@npr oper paraneters

to Oorodu,ce this reaction. Additionally an, .
2 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. 09/894,399 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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20 anti oxidant skin formulation could be also applied to mnim ze erythema
and other undesired effects of the sunburn. One such enbodi*PAY 208Ul d be
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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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t he bone marrow, bl ood, enbryo, placenta, fetus, unbilical cord or cord
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transition metal ligand bond structures though not limited to these.

H

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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are biologically active spectral intervals. CGenerally the phat orrggul ation
wll target flavins, cytocbrones, iron-sul fur conpl exes, q&iMF‘Y} 96 hene,
enzymes, and other transition metal |igand bond structures though not
limted to these. 20 These act nuch |ike chlorophyll and other pignents in
phot osyMHBELY8s  ~antennae' for photo acceptor nol E&H{UEL3E8ese photo
acceptor sites receive photons from electromagnetic sources such as these
- descr i $ewth facters; dugexmosiater gaducpdiebigyinepeifiom crtiziagntichalesterct dmgglency,

mcro : ' i Is i i may be
- aff ec\tI% g‘i/m%h‘g&étﬁl%tcd de%sf.é, ie)}écz)riugﬁlijfS AN %ﬁ@%%ﬁ#ftéﬂ{e.%ﬁ%?r%fgsﬁﬁgf
EI ect rmpiagixrem;j mfsudfld@ht's ﬁni;aasrsmmyrb?asedﬁaynlﬁhlsﬂhbfphmmﬂulaﬁhle phot o? eng[ ay
ei ng rgceiye e phot o acceptor ecules fromeven Jow intensity
i ght e_tf%éisa}\:gfh‘(‘ﬁi{ E%\sq St fatar Bt yhigh pues o eecEnBlationat sBhds t hus
ENLT HoghtdT or cdrVErsBY A cRicR%s BRLRLctiTRIAGY }‘e@tﬁ)vm&ﬁiﬁﬂiﬁrsl df ,rsﬁ}:htag@ﬂﬁ fers and may
al so anplify this energy signal. An “electron s uttle” transports this to
ul ti meweilyhgyees anet oTRmE die effattiof itcieasihgthd Gomentotion nfithesa agdutss ener gi zi ng t he

cell (far Ol j.feration or secretory activities for exanple). This can be
br oad W&Wgﬁc}g%@éﬁ?&%@ﬁeﬁe cel lular response produced. The health of
the cells angat higuhkRMainiRRIRR, Whith eSbBiRhty pAbMREt witlif liVigs BaRse to the
photo nodul ation. Exanples include hypoxia, excess or |lack or ration of

pr opercag b Aaterpedubgied. This gammgludeoryen the difSrotisticeofpaly ew8oys35839 growt h

fagt or . I qui,none from,cert.ain _antichol esterol
dr%s)ﬁer%ggugﬁp ﬁ%ﬁ%;ﬁn@g‘é@g 13%1?9 ﬁgrgggigrgf%%l}o%s nFPii"@goibg%izgier'zilo Y&r" ci r cunst ance
wher eiin cambihativh wiftséxe ginous dhephabenrt NGemeficalyeltera@ ednginedred @aghor s naybe used

to enhapce the photomdul atiion effects. |t should be also noted that any
pr 0'ce§gﬂ§/iﬂ’ii3€fi‘il Mﬁqﬁ‘é"%‘d@ﬂ%g%&i‘%‘?ﬁ%ﬁ)r defedt opungg@moB bt o conversel y

accel efghfR cIr"B@néﬂ&?a‘P{réiVﬂ%;i iRl difk 3l orffind @W&%fﬁ%te%fﬂl&%ﬁar agents would

have as a net outcone t ect- of 1ncreasing the concentration of these
agent sinalppaus Gearmdl’ st delfs adakiypgodnoediffageivelulafiespoas: ifese thedamewn nmechani sm

ich establ.ishes "priorities'. within living cell.s, can be photonodul at ed.
mi c?gfﬁtbfnﬁﬁ?’h ARSI iils% ‘?Tlg‘ilséﬂ%‘ iohPPO(S‘gm@:@Laih?n %ﬁ?os or 10 stem cel |
popul aédheijuesRPIRIRE att nib spa&itit Yalhuhe eSEEORRPRSHSfcsPYy ‘Blosanpe used al one
or in combination with exogenous chronophores.” Cenetically altered or

engi nsemechennaly’ thabire phdemedudaiedcel | s whi ch have an i nborn genetic error or

def . S . 4 f.hci al ' [
i 11 or ont "RCHRG: Pice S ARG huCBRE ! Gedeletd BebrlB SR or mal st em

cel |'s ome withyet pf motigen @tiés eadnts reailtinglin the HRSARNE Q vérk speffictangé sane 15

conbi nati on of_ par arreﬁters. Usi ng various nethods ot phot onodul ati on or
otder umque record or song. I 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 magnitnde 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 patameters can be much like a ‘morse
code” to coh:imunicate 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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techni ques known in the art nore specific cellular effects rr‘@gl be &roduced
by " bl ocking' some "channels' that are photonodul ated. For éﬁﬁp )
consider an old fashioned juke box, if one selects the proper buttons one
will set in notion a series of events resulting in the playing of a very
speci f | ¥OREBH uni que record or song. |f however oné’c\x&sﬁsﬁf‘@en a broomto
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the ratio or type of these diners. seem ngly subtl e ‘changes in
phot onfsétded asmesetigghvendesiahle c Sellflisaistheasybtf awertaar anatoanic pr oduce very | arge

and ve l.ani f | .d] f.f in lul.ar_effects - even at the
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phot o atedthalitieoaf gaulatic @ hicrocirculdoitehethbdiR abnor@Biize - code” to communi cate
specific_ instructions' to stemcells. This has enornmpus potential in

pr act i REflorpizantly 1a therfat aad spperiing tissresy iFhatomodylationor phetathermat el | s, tissues or
OF gRANSiriRREnSSAM é’tﬁ}g&y&@éfat%QQOMipgﬁﬁQﬁﬁé’iﬁga p%{!}j#é%{cﬁéé%gd cel I's devel op

or differentiate Into”as we as stinulati ncing or accel erating
t hei r blgedsuphly(abone loe insombinativeman rediiée the eppichmbed) cellbditetahd/or appl i cati on of

photonpdul ation is in the tre nt of. cellul.ite. Llulite is a common

condi ;?W%@%SWH%@E?@E% ?%ﬁsﬁesdﬁ‘f(\%éerdd“@ﬁg%cé tifee of the skinin5
certain anatnfodalaaSofadiibSitesCRIPOMNAN §si HiRBhodseBdndphr&y PS Which is
wi dely regarded as cosnetically undesirable.” Cellulite is the result of a

cer t ai fchavtbhadipocyishibprysplves.ithair mitochhedrisidr ethantdregis adthingheng soft ti ssues and

fa | G | f.circul ati Qr mcro circulation or
m%sa%#@cg%ﬁgf %ﬂr%ﬁlg%oﬁ Q%r%gglg?#&ﬁgc’%{( o (}%ﬁeés bﬁ%ﬂgﬁ{cﬁo@ﬂoﬁ'ﬁgﬁ I ng tissues.
Phot onBxbgkmdus tightar elebiednoighaioaity aclitatéd @asmnhbgs o ddodeadi pocytes (fat cells)
or their suryoundi ng sypporting structures and bl ood supply alone or in

conbi neftorsme tivatrd op phrteinbiktied) 6F phoigthagmalintergpiisng £an 2w nal i ze t he
struct 3Gl j ' ' M, 1 B I te.
i et e S N T

- chr onuipbicallysor sperhiealiysnitddeced ditp deytargst tishesveddiesyted draiurounidingchondr i a or
ot ﬂ]e ' glggt:px%tsssels\.’mﬁg use c}f ré}(z"tf:rn.zztlly or internally 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 orany 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 Iayer prior o treatment with light. Some
light therapy with or without ultrasound may be used to photomodulate or photothermally
30  or ulirasonically 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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topical or system c agents can al so be used to enhance the cellulite
r ed uc tiesebolisra af sish agenisSiarvaidfes tanalogs, conjigatts nm:al ougyntheficesrsons for t he

balic 5 adi terac ns descri nd have .been previously
dekor ety B it LRGN PR R S BREHER, S her ' ¢ han
stl MUIVEGE hletulgs ot Elreld'd&blljr lar smt FentoRhll Flsdrid SorfidiCofustSstlaftid DI t or s of
orni t hine decarboxyl ase, inhi itors of vascular endotheli al growt h factor

( VEGF)comemulbhqlmm@vhapﬁa&mu@w% thsamolecplgiimp thersking Snwmller

d ited to, includ
[ cor T hEey of B VEor iRkl & pEAEPLERol) ABTE el bnlfiel 1 1) ot r ogens,
VI tamanchdansmwlthtHelpresemMVbnﬁcmrs of nucl ear factor kappa B (NF-kB), b3-AR

ocyte rece tin, imaquipoid, urushiol, other_ topjcal or
s IOe myc i i:hilh% 8@17’%}? bs e@uﬁ% ulgsy nis O E@“E ?fﬁ?p .
scavengefsd amo!tnﬁg&roamamﬁﬁﬂef&%ﬁoxyﬂ% RF RaYEbIE BRtBEiSn. ARG des, and

“inhibitors of
enhancing the uses of these topical compositions is ultrasound application to maximize

fransdermal 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 ulirasound.

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 ﬂléreof,'prevotella intermedia, lipopolysaccharides, nitric oxide generaﬁﬁg
agents, 0xygen generating agents, polymixin, procyanidin B2, procyanidin C1, algae,
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met abol i sm of such agents, derivatives, anal ogs, conjugates, natural or
synthetic versions 15 or genetically engineered or altered FrMpyad¥ol ogic
conjugates with these agents. Since VEG- nolecules have a relatively |large
size, renoval of sone portion of the stratum corneumis hel pful in
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di varicata,@gl_utanune eptides,” caffeine, phytoestrogens, tissue
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agent nd pleb yamove,redups, @t yauniallremBanin pioaeyationi LS vavekhghefligh 4 May 2006 WO

03/ 039478 PCT| US02/ 35839 ﬁfSt extractils, ,copger eptj des, octyl butryate,

capsi T A HERREF TERPYCTiA RN gd vessely In tapskin megprefnder it of ce, and

genes tinBiicaAbS R tldtBe SAUTE: fiftRbseat iR HhSnah ORI R baiRg | vat ed

chron&%ﬁ%craes and %reat ment s es1 ri bedu%hor ce%ﬁ?ﬂ?e (31 é’séé&m so are hereby

i ncor preat ead bee eifective fon suid: tfeaiment Bieibaafih of fhpresneht bghts, whitdirdej g t he growt h

of.chaiy. Jdncreasi.ng the cirqgulation m crocitcul atjon of the hair bearing
odon ot iy A B BRI vy B ol e DA rpreYA Wy ThY RRlr ocuci ng

vas odirbg@ink® hchiest - IFRLHRAE e ﬁ&m 16 thelliBREBuREnhic@ds iytol10l/BmBdal AN

al ternative application of the present invention is to use |ight having a

wavel elgsg for L hmawéesy) dn ge aligmagive enbetimenimirculiapdythm tregtmenheandgbout s.  The use
- of bl Lé%n&ﬂc%ﬁtufin &%xr.'lgr@?al%én?m ar the 410-420 nmrange can powerfully affect
anti aging, s PPirate co agen, and al so renove, reduce, or normalize

mel ani n pi gidhtedpblidation offhé frevéavibattioh i fof tattdcisinovdlnTheFBA haeduce or renove

extra bl ood vessels in.the skin npst preferred for this type of
20 approved tge use of very high-power lasers for this?but according to the present P

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  at.a light intensity level of from 1 pJ/em? to 10 J/em?, a wavelength of 644 nm can
produce significant reduction in the visibility of tattoo inks in treaiment sessions lasting
0.1 to 100 minutes, suing either a continuous wave or 1 to 100 msec pulses with 1 to 100
msec inferpulse 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. § 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 595nm pulsed dye laser. In another embodiment of the invention, multiple light
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application is the use of blue fluorescent |ight, although other |ight
sources disclosed herein can be effective for such treat merftMayRB0Ghenefit
of fluorescent lights, of course, are 15 that they are very inexpensive and
do not require FDA approval for use. The treatnment reginen includes a

10- 15 mUBE3%¥hosure to the Iight source(which is ufEFH¥EFPene tot al
dose for 15 m gﬁes.) In an alternative enbodi nent, circadian rhythm

treat n%’r‘?fceﬁﬁ'ﬁ]lg ereub WaNFlanehs. isvaly agedangiayallow prgd ardhereenanot her appl i cati on
of the.phigseih d ! i 20 approved

t he usced?%f vgé’ydaﬁyg%%%#ﬁrggre?%&% glﬁﬁlt{ Eﬁg}é\é%?er}?%%lﬁdpﬁ%ﬂgﬁ%? o the present

i nvent irestrhedtoesgiopru| sed | asers and other |ight sources at | ower power can be
enpl oyed t reduce or.el.imnate th earance . of .tattoq inks in the skin
with only gn}eé’ﬁse é“rvﬁmé%?m lgméﬂﬁgg@ggftgﬁgo.uowg(ﬁ’%méﬁ%odi ment of the

i nvention, a home-use LED array, for exanple, can be enpl oyed at | ow power
to reduce the visibility of tatoo inks. Wen used 25 at .a light intensity
level of from1l IDcnZ to 10 EXAWPLE havel ength of 644 urn can produce
significant reduction i I Sd B et too inks in treatnent
sessions lasting 0.1 F%A%%Rﬁ‘ﬁtﬁé#ﬂ@}%y@?t her a continuous wave or 1
‘10 100 mnsecThped faidtsMvitiimale patteld Bal didsSare todled FiRWlinalatiod MM bfowtli epeated 1 -
20 tine og}gqﬁ? - 120 days. Alternatively Ion% pul sed di ode | aser at

X y 3 ,
800- 81! efiFectivipg Freatmentrin pscaniange vitithe noneablatiye mothod af the | sec range, at

fram ahedh: d738. & ' ockiSe Useful in another
enbod?%ent 10¥ tﬂ%@ni%dﬁtﬁesg%,ta%ﬁgmt ﬁhggy}s f ru%g\%ggé‘ﬂ%%c:ug? except red ink.
For r exvaluatidng oondukisd bytraiedd isedicbpasgreaThs UEDassimeasintladess shown wi t h pul ses

of 40 npec. with a 595 pul.sed dye | r. .l.n anot her epbodinent of the
hvent PBRCtAThS HsPLrA G BEH ok 20 DD BES PRGe B 05D) 35839 sour ces

Wt didel @h@ApulvByedif SR msksfabo Yultes! BEhARGuAenEdvePYs REeki £ and green
conbi nati on, can be used to renmove all colors of ink during shorter, easier

t o corfhe entire facewithp Mt s swliichrematiq REDpit esiatensityronging fom 1 85 8106 her

i 1Just rat.ed .way of .the Il . Qwi n | es. VPLE1 . HAl R GROAMH
sTio AT B baRr B i S Re TR R e o iteniEtaind coceq 1 or
sti mul vdvieRAgtd tardebf fréth §V8nkh tolob&h e Favitidr, M tRiamhAE PhivtNE alski@at ment i n _
accordance with the non-abl ative method of the 10 present invention. Hair

count serpeatueibslovitheireshadd pf demapingyry.uThe dvelaggimpapiesentin bair eval uat i ons
conduccgﬁﬁits Ps%;%a&ﬁlnnﬁﬁ%eniedi cal personnel. The LED treatnent includes
e

subj ecting t arget area of the patient's skin to a LED light having a
pul se wi dth of 250 ' Table 1
Hair Count Pre treatments Post treatments
Percent 0% 65%
Improvement
20
EXAMPLE 2

HATIR 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 fdr a period of 100 pulses. Eight treatments over 12 weeks to the entire face
with 590 nm muitichromatic LED at an intensity ranging from 1.0 - 2.0 yWatts. Having a
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msec and a pul se spacing of 250 nsec for 90 pul ses. Eight treatnents over

12 weeks to the entire face with 590 inn nultichronmatic LEH Mey

intensity ranging from1.05 - 2.05 15 gWatts. Having a bandw dt h of

5-15nm the LED therefore produces light in the wavel ength range of from

575nm t WOSBBIATS Further, the treatnent nmintains a sﬁpﬁug?zgﬁﬁérature bel ow

the threshold of thermal iﬁriéury. The ave{'ga}ge I nprovenent in hair counts is
1

shown Pagdyidsh of +{- 5-4sm. dhell.BiA therefose mofnces tighd it e Mexgdengih repgsof nent s Per cent
0%65% r EXAMPLRZ I - PULSED TREATMENT
A teamﬁéé?{l Sg?%erggség'pert ar ade?aﬁwgéﬁéﬁwglgwtg%ot os of

pat i enthseshald bf thertmabinjuoy. t Tie avamgaintaise ethe bpbarbtide@fihhindeasy sy Li ght

Therapy") of, the. present 25 invention score the global inprovenent of hair
t hi ckné’é’ nlaleZounting is also performed. Six men with male pattern
balginess were tested for hair qgppwt h stinulation and thickening of hair
appearance. The LED treatnment |ncludes subjecting the target area of the
patient's skin to a WER/Valght havi ng Axerngkd ¥alve df fncpéasdd| nsec and a pul se
spacing of 30 100 nsec for a period of HMkxPedsikes. Ei ght|treatnents over 12
weeks to thd entire faggeksw th {590 nmnultichygmatic LED at an intensity
ranging from1.0 - 2. PugWatts. [Having a 37 4 gy 2006 03/ 039478

PCT/ US02/ 35439 bandwi gi;@el{}f 5- lﬁrrm—rh'e—‘l:EDﬁ‘%TeT‘O'rrpr oduces light in

t he wavel ength ramnge g romJ75mmto 605 Forther—the treat nent

mai nt ai ns a lski-r—tenpéracite—below-the—threBhél-d—of thefmal injury. The
average increase in the appearance of hair density is shown in Table 2. 5
Tabl e 2 Week/ Val ueAver aged Val uegginpidi gased Hair Density 0 weeks0%

HAIR GROWTH STIMULATION--CONTINUOUS WAVE TREATMENT

At -

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 uWatts. 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 repeaied 8 times for 12 weeks to the entire
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4 weeks6% 8 weeks22% 12 weeks54 % EXAMPLE3 HAI R GROMH

STI MULATI ON- - CONTI NUOUS WAVE TREATMENT 10 One fenmale with froMeslkO¥air | oss
is tested for hair growh stinmulation in accordance with the procedures

- described in Exanple 2. Measurenents by expert graders are taken from her
scal p b&OPOUR after treatnment with a single conti ASTUSHEEE pulse for a
total of 200 seconds froma 590 nmnultichromati-c LED at an intensity of

1. 05 - fagespda gipgp L6 men yiith spycaepatiambair 455 c B aeawt 9f lgy growtibaspeeks are

adm ni tJ : : I %d Table 3
Week/ V%F%Eel%\gg% géetedﬂlwg u&e@oe?ﬁ%e%%ﬁ%‘gﬁ% aee gggﬁ?ﬁg\}i@égl 0 8 weeks28% 12
we ek s 48ed6d2BinEXAvRkiAg AaiNGARE Abwdin Bllé. THERAPY FOR HAI R GROATH

STI MULATI ON  Pul sed Treat nment H%T ‘Eki nis exposed to 180 pul ses of a
narrowband, nultichromatic 590 9ED at an energy output of 1.05

m crofatt's T9pdniint Finkd ONALLS W LN gv?_%qﬁcgggﬁhl}mr@%ms Tengih of each
pul se) of Zob%ekL)! second$ and an intefpul se interval (tinme between each
pul se f—100nT dbUbU‘l‘ld’b. Fhe—treatnment—srepeated—&6—times—for 12 weeks

U
t 0 t hp—entt+e—38—4—ay—2006Wo-03/+039478—PcH-UJSO2135839+aeces—9f a group of

6 menpw a j . j as neasured
by a teamof blidded expert graders viewing h#ore and after photos of the
treatbd skin andl®aking hair counts is shown % Table 4. Tablel4 Treanent
Ti ne

=

AN

EXAMPLE §
NON-ABLATIVE SKIN THERAPY FOR HAIR GROWTH STIMULATION
Continuous Wave Treatment
Human skin is exposed to 200 second continuous wave of a narrowband,

10  muiltichromatic 590 nm LED at an energy output of 1.0 microwatts to 2.0 microwatts.
The treatment is repeated 8 times for 12 weeks fo 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. |

Commereially available laser diodes having a wavelength between 400am and 1000nm
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Avg. % Il ncrease in Hair Counts (weeks) 00 48 824 1268 5 EXAMPLE 5

NON- ABLATI VE SHI N THERAPY FOR HAI R GROWTH STI MULATI ON  Cont |41M@M§0%ve
Treatment Human skin is exposed to 200 second continuous wave of a
narrowband, 10 nultichromatic 590 inn LED at an ener ut of 1.0

m crowaM&B34%8 0 nicrowatts. The treatnment is repe%@@sﬁf-?tsig%s for 12

weeks to the eri;tl re scal of a si ngl.e, mal e pattern bal dness subject. The
amount “Brbedised: Lo Bug rramplenumans # BRY B dnuissyemeaxpttam graders

view n g t e hown in Table 5.
Yo e e A &t e BRI S%r?&%t‘f’ﬁhiiéai{“ﬁ%n@%dm@eis)§00 46 836 1272 15
EXANPL Eflliscons ABisad] Vi DT AR & GRebifkir 2 GRENTSIHS Ehivkkodl) @N Pul sed

Laser ode AI SQ S use | acco nce Wt e present invention
is al gl cg]@tb?@ﬂ le?) ‘g lﬁlﬁ?‘P‘P’nl?graﬁ’Eém about 100

m | ki seconds to about 1 second, foTaleSed treatnent, and from about |
second_tao about 30 mnutes for continuous wave treatnent. Suitable

oper affi ng poWeganfewt Tithe |laser di ode % Reducidn (cheks megsarat) fromjabout 10
milliywatts tdwedkmut 1 watlt with about 200 mlliwatts to 800 mljliwatts
being|preferred. gCommergi ally avail abl e | aserg di odes havi ng a [wavel ength

bet weg¢n 400nm andg4 1000nm{39 4 May 2006 13
8 38
12 51
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 prodiced 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 Valne of Hair
: Growth Increase
0 weeks 0%
4 weeks 18%
8 weeks 31%
12 weeks 34 %
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5 WD 03/039478 PCT/ US02/ 35839 can be used. For this exanple, human scalp
skin is exposed to 90 pul ses froman 810 nm |aser diode at Walé%@f?‘fgy
output of 2.0 mcrowatts. An interpul se spacing of 100 mlliseconds is
used. The treatment is repeated 6 times for 12 weeks to the entire scalp of
three B0 BL scal p bal dness. The anount of hair FFERPHFE shown in
Table 6. Table 6 Treanent Tinme % Reduction (cheeks neasured) (weeks) 00 413
838 1251 EXAMPLE 7 HAIR GRCWI‘H %Mﬁﬁ]\ls -- PULSED TREATMENT 10 A team
of blinded expen e. g of patients
subjected to thgiAﬁ%{n a Iatlve LI %T ?f%wwgseﬁaéfl?{f I ght Therapy") of the
present i n\fbtmam@lﬁbhmbdexptektegr@bmb’admgﬂzﬂfmembaﬂerplﬁotmsazf@atlemg; frontal

or o HRGERRL DY bor- S Sch L sl LY DO TieGrts. cubj ect i ng ¢ he

tarﬂetm%nﬁén%oréﬂﬁ@g]%@élhﬁﬂfovén&kbfhamoﬁmk aser diode [ight having a pulse
wi dth of 400 nsec uUsing a 10cm beam di aneter and a pul se frequency of 1 hz

(1 pul se pdiix palepmith severesedp b@lﬁ@@s ararceéteécftmhmrgrc@ﬁhshmmﬁr@e The eat nent s over

12 weeks f d foreh h 810, rim] di od
!t oncl s gt St s B EheleS it SRR3R EBOh e wi

bl ood d&@c&s@hsmvm‘glemi@sdva@mg6aohﬁseb andiepulddigbeeiephps @pulptr no skin wound
care is needed). The average change in hair (i]rovvth density is shown in

Tabl e S?conﬁbbﬂgeerp“&@é RIP\REMiTESigrect ayd HeaRpRie oyt 129eeks &g BREIP Bease 0 weeks0%
4 YR ekehiBAG N BES SR owith a 10em beam diameter at an intensity ranging 250

milliwatts/cm?2. 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/Valune 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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12 weeks34% 40 4 May 2006 WO 03/ 039478 PCT/ US02/ 35839 EXAMPLE 8 HAI R GROMTH
STI MULATI ON -- PULSED TREATMENT A team of blinded expert gfader2066 ewi ng
before and after photos of patients subjected to the non-ablative LILT
("Low I ntensi t}/ Li ght Therapy") of the present 5 invention score the gl obal
i mpr oveMEHBOBRai r counts. Six males with severe scaFHUBYGHEss are tested
for hair growth stimulation. The _ | aser diode treatnent includes subjecting
t he target area of the pati en@XAMPLE 115 a | aser di ode Ilght havi ng a

pul se wi dt hy @eoﬂsg’é&ﬁe@&ﬂ ePHetifeal & %&gﬁ&c%éﬁg%?%;efiﬁ per

second) . Three es are a m ni stere weeks to the
ent i r e94mh Flmﬂié)lmﬁWxﬂMmmﬂ?aﬁﬁknﬁ ex;d:eewthé &ub@c&@x:md@ﬂmmusl Mamat er at an

i ntens 0,250 mII|vvat s/cn2. Fu this treatnent produces a
ski n té&é@ OO Elrheaiieh o1 I M SHcEe PRI S HERFERe injury. The

aves agphdiddclivAH Rbn tRAFLARBS RANEY. i N Table 8. Table 8 Week/ Val ueAver aged
I ncrease in Hair Counts O weeks0% 2 weeks8% 7 weeks31% 12 weeks40% 15 20

EXAMPLE 9 Exanple 9 is carried out under identical conditions as Exanple 8,
except that a 940nm di ode Iam&%ﬂﬁ power of 10 m crowatt/cnR exposes
the subjects to twenty 50 m pul ses with an interpul se interval

of 250 m | | E:&eeRdSs citisd dut SRIFEIERicAV@hditidns m&ﬁp@u@ dRedpt @ftiRd Wi th
simlar results. Mechanismis non thernal phomgactl vation. EXAMPLE 10

Exarrpl 295men flashiogmy ulsed dya lassrwish a peresntal 281 Jowssfear exnores thasublesisit e 9 except
f t s/ Aand a b
158 20 A3 S b d RONELAR! sEAURARARNRRIBLABE A0 o Doam |

an i ntparforthakwitingien aedesuls. PhGﬁﬂﬁhaimbﬂmlﬁﬂb»emBhodS X treanents over 12 weeks
are performed with simlar results. The nmechanismof action is non thernmal

phot oacti vati on.
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 a2 power
of 6.0 Joues/om” exposes the subjects to a single 40 millisecond pulse, evenly spaced 4
weeks apart. Five freaments 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
oveﬂapped 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 puldes. 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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41 4 May 2006 WD 03/039478 PCT/ US02/ 35839 EXAMPLE 11 Exanpl e 11 is carried
out under identical conditions as Exanple 10, except with a 4 Map 2890 di ode

| aser with a power of 2mWcnR exposes the subjects to a continuous wave

for 100 seconds Four treatnments over 12 weeks are perfor med with sim | ar
resultsW qgf?é%“&aactlvatl on non thermal method is used PCERERBI®?12 Exanpl e 12
IS car |edo und identjical conditions as, Exanple 11, except with a 595

nm f 1 a EFIV§‘@ they signigisait chigoges aae%%%‘?‘ thn@a@a:gaahgggomn@ poses the
subj ec&aoﬂte g Mﬂssaeaﬂg d 4 weeks apart. Four
treatments O\r/eru gg{v%eeks are I(%H%or rred SI mﬁ#E resul ts. Phot ot her nmal
non abl ati ve net hod. EXAMPLE 13 Exanple 13 is carried out under identical

conditions as Exanple 12, form%r pose of hair growth regeneration. A
595 nm flashlanp pul sed dye | —a power of 6.0 Joues/cnR exposes

t hes subj ect Bxahiple 65k Bt HOumbiel IdeSRGPARdRBASBY th@}é%béé of pAdstuy Weeks
apart. Five treanents over 20 weeks are perforned. Hair density is

i ncr eakaidenpyith &Mﬁdﬁbﬁvaenaifmaﬁmhané@améarﬁ %ﬁ‘ém&pfbge ng%lo selphani smis
th b LE 14 4 t d
dont § s, A6l 0 EhieE Y erondrot o P PRSralois? R Ry o

sti nulﬁtzoomseépﬁﬁegmﬁiﬁﬁmﬁséoaﬁﬁﬂim&\béthe@ Rdaefor @tal B0 ptﬂ%elﬂ slwat ts/cn2 and a
beam dj aneter of 10 exposes the subjects to a single mnimlly

over | afEgeEvove P W@f‘@é g derionsd. Ingrgesh N ARppAiase OuhaleBREthdp - Fi ve
tregatments over 20 25 weeks are perfornmed. Hair counts are increased by
28% Method of thermal non ablative technique. EXAMPLE 15 Exanple 21 is
carried out under the same coEXAMBBE 1Gn 5 nale pattern bal dness 30

subjects for th ur e of. haisr grow h .stimul a ion. LED 590 at 50nsec
pul ses with %ﬁfg@fgggﬂscﬂr ﬁﬂi‘%@wﬁﬁﬁl@"é’?mg‘ PRESRAEARIOIR Y per f or ned at
1 V\/eekpdtc!liy%if%s&ﬂﬁgscﬁlpn@x940&%%@&&twﬁi§aﬁwoﬂsojiﬁﬂﬂmﬂéém2l n addition to
hair growmh stinmulation simlar to 42 2006 WO 03/ 039478

PCT/ USog/a3gmalismsaisrpian e@osns ierskin in ﬂwgﬁestﬁ%m&suvamnm:a@b@t fre not ed
| ngd udy %ﬂ@%agﬂ& Tlfe%&ge%{s%ré pel‘fOI'IIC{£d at 3 week intervals forl8 weeks. The

alopecea areata lesions are reduced by 26% and spoity 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/em? for 60 pulses of 100 millisec on time and 100
" msec off time. Treatments are performed twice weekly until recovery of hair growth is
accoinplished. 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 infensity of 2 microwatts/cm?, pulsed for 50ms with a 100ms interpuise
_interval. The non-thermal photomodulation treatment using the LED used 50 pulses. The
595nm pulsed dye laser used a single pulse at an epergy intensity of 2.5 Joules/cm? and 2
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color to previously gray hairs and al so apparent thickening of hair shafts.

EXAMPLE 16 5 Exanple 16 is carried out under identical condi4M8r<%%r t he

purpose of stinulating hair growth. Subjects have nale pattern hair |oss

and are 20-40 years of age with no scalp diseases. A 644nm LED device with

a power V0383978 crowat t s/ cn2 exposes the subjects E&TIEHHERC pul ses with

200 nseqg of f t%ére bg{iween ul ses for total of 50 pulses. Six treatnents
Rk

over 2BUl§Rieneth 69198 T PhAtothsEal tepmes ) AapliFe of hair haft grogffowt h i s 22%
10 EXAMR AR i j i th al opeci a
areata f%ﬁn&g?@ patcﬁrg%%g?)%nﬁgfsngﬂl?%e?%ﬁg“ggﬁ %ﬁ/ﬁ&é‘fx%’%‘ngﬁf"géﬁg | aser with a
power omtdB0 Tire plidtatkermsl dyataseidradicd haio follicdisariabied H4pdexqesias t he skin in
the affected areas with continuous Light far 15 4 ni.nute exposures.

Tr eat ?ﬁé‘aglgéo“%éweﬁlﬁgﬁetg&efoﬂgéﬁ JF%F\?%@%@W@W@H&%@WM al opecea

ar eat aphRGh@nsl RoRmoeHHERArRinP 46 RO FresR Pl ehtiBA biniGifaWihyd S observed in
remai ni ng bal d patches. EXAMPLE 18 20 Exanple 18 is carried out on acute
hai r | easeip haicthefiarderpwpyateaelaivedo hge .of stinulating hair regrow h.
A 623nm LED array exposes a 7 inch by 10 inch rectangular area over the
skin to 1.5 mcrowatts/cn2 for 60 pulses of 100 mllisee on tinme and 100
nsec off time. Treatnents are perforned tw ce weekly until recovery of hair
growh is acconplished. Recovery tine is dependent on the severity of hair
| oss and reported 25 eyelining of chenotherapy as well as other

unggeterm ned factors. EXAVPLE 19 A series of cell tissue cultures

cont ai ni ng nonol ayers of conplete human hair follicles were treated in a
conpari son study to show the difference between treatnment 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/cnR, pulsed for 50ns with a 100ns
interpulse interval. The non-thernmal photonodul ation treatnment using the
LED used 50 pul ses. The 595nm pul sed dye | aser used a single pulse at an
energy intensity of 2.5 Joules/cn2 and a 43 4 May 2006 WD 03/039478

PCII' US02/ 35839 pulse length of 0.5 mlliseconds for photothermal treatnent.
Anal ysis of hair shaft growmh rate 5 days after treatnent had been

adm ni stered showed no significant change for the controls. The

- phot ot hermal dye | aser treated hair follicles exhibited a 12% decrease in

20

- 25
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hair shaft growth rate relative to the controls. The hair follicles treated
with the non 5 photothernmal photonodul ation treatnment of thé”\ﬂlalé

invention exhibited a 22% increase in hair shaft and gromh rate relative
to the controls. 10 15 20 25 30 4 May 2006 WD 03/039478 PCTI US02/ 35839
CLAI M5 WOA38 1. A nethod for stimulating hair groRCHUSESRMYi sing: 5
exposing a hair growh structure a_source of electromagnetic radiation
havi ng a dom nant emi ssive wavel Sof from about 390 nmto about 1600
nm  phot ostiigpl-ati ng said hair growth structure by -maintaining the
exposure of said hair growh structure to said source of electromagnetic
radiation for a clinically effective duration and at a clinically
effective liyght jntensidy.. 10 2. . The thod of claim11 further conprising,
appl ying a phot o}r&r%]cfu oatfllé%sr%m B8 AT HG iy SHEPES ai d hair growth structure
and 5t he skin pr oxipbgih@a hdiEsSiveh stREthR ko & Sour@dlIeRtiRenspaktt Adhdong’ OW h
structyre, 15 3. The nethod of claim2 wherein said photonodul ati on

enhancili#ying g dpminantcryissiie vayplength phirom shepbA0am tombpwidibBimmy om t he gr oup
consi sting of at.l T i non Kaj, I i a growt h factor,
echi nacea, an arﬁqogﬁgwggﬁ%%ﬁda%ﬁg%gﬁcﬂgﬁgy3’n \}'i%?‘ggﬁlfa gﬁpoﬁlflggghi ng agent,
a sal t sadtheir gabedli stakthweto said senrzy/ofelecRomaphatfiomatiati@nfoantlid@llpng subst ance,

i nsulin,.nmnerals, hai 1. .gro stj.mul ati ng substance, a hair growth

i nhi bi teffﬁﬁt‘vﬁéu%{lm%%‘@ﬁ%?lﬂa‘gﬂy\éggwﬁé%imé?ﬂsw- synthetic melanin, proline,
hydpoxyprol i ne, an anesthetic substance, chlorophyll, copper

chl orophyl I'in, chloroplasts, carotenoids, bacteriochlorophyll,

phycobi | i ns2. cariBeanshodefistaimo b fytte; cemptrisiogyapplying dpbiotormdulide | nhi bi t or s

‘i nclude_4 phi bitors of,,phas |.i pase iLnhi bi.tors, of, S -
adenos ;%} P}]ﬁ@?ﬁg %é]efl{\tg .Sald§%«‘5 éf QPVF@ S"&@ﬁ%ﬂ“&%ﬁ“&%’?ﬁ{a{eﬁhﬁmtwwr Prited to,
i ncl udexpdsingsaid Bair bHoodichiale A, genestein, 25 soy isoflavones, vitamn D,
soy mlk, inhibitors of nuclear factor kappa B (NF-kB), b3- AR adi pocyte
receptor, leptin, imaquinoid, urushiol, other topical or systemc
[ nonodul gt or s; . . radi: cal .
s::na%enger s g'n ti :Irl]%'rf%%t@rélgfﬂmlﬁﬁmgﬂﬂgﬁld pBBt%ﬁmd\?lgﬂlonaenhancmg agent
includes an active ingredient selected from the group consisting of at least one of,

Hydroquinone, Kojic acid, a growth factor, echinacea, an antibioﬁc, 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 lcorice, licochalone A, gepestein,

25  soy isoflavones, vitamin D, soy milk, inhibitoré 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, cogjugates, natural or synthefic versions or genetically engineered or

30 - altered or immunologic conjugates with these agents.
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sul fones, heterocyclic esters and am des, and inhibitors of the netabolism
of such agents, derivatives, anal ogs, conjugates, natural d‘rM§¥39‘Pﬁetic
versions or genetically engineered or 30 altered or imunol ogi c conjugates
with these agents. 45 4 May 2006 WO 03/039478 PCT/ USQ2/ 35839 4. The net hod
of cl ai Pﬁ%‘”"f“g‘%"%er conpri sing subjecting said phot onB&HBEI¥B#H® enhanci ng

‘agent to a penetration_enhancin rocedure prior t Xposi, ng. sai d

phot omodul & i on Tearged agclal Cg’&i’{i“%ﬂ&?& Sa@@eﬁ%wg%h"& ic

radi at én?lgncin% a%%nt?'t_@ﬁ oRbbed eﬂ%an@fn@?f@céddﬁ@ﬁi&'t@e@@kiﬂg ggnetration enhancing
pr ocedure Srpri ses a procedure sel ected fromthe group consisting of
enzy nephpgdhodubition adending agentds sadsoussiof eleectramagh@isiradjationape st ri ppi ng,
scrubbi ng, |aser ablation, |aser vaporization, chem cal peeling,
electrical stimulation, laser treatnments using high peak power and short

pul ge dur atg ons Tpd iR QPALim Hvh&aEARAD PbdeBtior dhBaRDIg probedee The met hod of
claim5 wherein said penetrati on enhanci ng procedure conprises exposing

sai d phoimisescpracsdors selattediiom greggaipcopustint of enzpun geel, MICrPE™et hod of cl ai m

5 wherei n, sai etration enhanci ne... . -l.&0S exposing said
hai r gfﬁﬁﬁf‘?’?’ §cﬁ‘f%’g%}ﬂ?%‘?g’§%e(§%§ R Sﬁrrug?a g’gg}%p l%roggigs,egoﬁ rﬁioa? ﬁﬁ’t o electrical
- st mul glehfial pling ReciRbhagublior latrehmdnanaing highiptalsmwersdeshort

el ect romagnelt)_i c radiation is__ selected fromthe group consisting of an
ul t r aspusrdiveations witeasowsdi ercembingfions BK¥eolni t ti ng 20 diode, a laser, a |aser
digﬁe, a dye laser, a netal halide lanp, a halogen light, a flashlanmp, a
mechanically filtered fluorescent |ight source, a mechanically filtered
i ncandescend. or Théinettodnf dain § vhtrtin said peesiratiorcenbaneisigrsace®ie t hereof . 9. The

met hod of claim 2 wherein said.photonodul at.ion. enhanci ng agent has 25 an
absor pP‘PWSESn%‘P%P%WéﬁTO&OWOﬁE]I%H% Wbmﬁ‘ﬂ‘%g&}% tr%sﬁ’mﬁ%xi ma at a wavel ength
equal to said dom nant em ssive wavel ength of said source of

el ectromagnetic radiation. 10. A hair growth stimul ation apparatus system
conpri si ng:7.mearkhefmpathqdied tleimn b whereinsaid persirationgnbanoinedtecs@er e usi ng

el ectromagnetic .30 radiatio I ] 1L.SS| el engt h bet ween
abdat %ﬁm%&sﬁ%ﬁﬁéﬁﬁﬂﬁﬁ%ﬁgﬁ%@%ﬁ’ ono Slﬁgﬁi%hygon axci nggagent. 46
4 May 2fQHcal stimulation.

8. The method of claim 1 wherein said source of eleciromagnetic radiation is
selected from the group consisting of an ultrasound radiation emitter, a light emitting
20  diode, a laser, a laser diode, a dye laser, 2 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.

46




WO 03/ 039478 PCT/ USQ2/ 35839 11. The system of claim 10 wherein said neans
for photonodul ating said hair growh structure conprises a‘ﬂM@lﬁ?O%urce
selected fromthe group consisting of an wultrasound radiation emtter, a
light emtting diode, a |aser, a |aser diode, a dye laser, a netal halide
| anp, awﬂ“é@?ﬁ%ﬁ‘np, a hal ogen |anp, metal-sul fide | anBSTU§0%BBhanically 5

filtered fluorescent |ight source, a.nechanically f.iltered. ncandescent or
filament oudld i ghiee systom @@%%W%%Fﬂ%ﬁ%‘ﬁ% holofgptlating SRR 2 hod of
claim 10 rein ' PR Bl hehgbifcoad of bicl udes an active

i ngr e&?%ﬁgg%ﬁ%ggtc%gﬁ%ﬁgnﬁ ?e gr osg%btggﬁgl?sti ng% at [east one of, 10

Hy dr oGtrRensl, raistidncenattéroh light gmittiagiliddeca laser, adadsr diadea dyalasesri i bi otic, an
antifungal, an antjvjral, a bleachin a..a sal : derivative, an
enzyrré?e%ﬁi halidedpppsa éf’éﬂ’*}a’&ﬁtq heloe am@u‘f)‘%f‘g%g{g&e lgpsy {n%]?h%}:%[gr al's, a hair

01 Qut e ST AL A0 B @NE feclnibaly ilGr@bdnd s Rinbir flageniauslighance, a dye, a
nat’ur al' o syntheti € nelanin, proline, hydroxyproline, an anesthetic

subst aoaees, anttankipsiions therwafpper chl orophyl lin, chloropl asts, carotenoids, 15
bact eri ochl orophyl |, phycobilins, carotene,- xant hophyl |, anthocyanin, hair
growmh inhibitors include inhibitors of phospholipase A2, inhibitors of S
- - adenosyl A8t hi ¢ ABthod 8f clalii€ 0 suhetedRai photoaiaduihfondnbareing ageritd

phot onodul ati on enhanci ng agent has 20 an, absotr ltﬁi ?n characteristic

i ncl udhelydeann atsiveinaredinst srlpeied-dromy the STRER SRR @8 4t %% sai d  doni nant
enj ssi. wavel ength of ' Ce&hfacd! SCdnki0Rg AR hitfudg@aliagt i on. 14. The
s;]s(fer#@fo@lmé’fl?h lcfaﬁfit%%lr)‘gtgggrr&#ri Sl n&c‘%’ pul se%n%dul ati og% unit capable of
varyi ngiivieg, sbléachiy apet, apuit watedderizttivenan apeyrhe, egafeligyan avtagiedrbi nat i ons

t hereof, of the 25 electromagneti¢c radiation emtted - Saul. i ght source.

15. A Shsirse, inwlingmingialsed ]i‘qlﬁfg‘h £ S OBANT asllla}{ggr%v@rétng@lltnﬁnré; a hair

9T OWt Iy LI dESs ki) & sFRROR LI BIpG BhE BY@Siobidimy hangtetip consi sting of
S, retrnol,

retinoi m noxi di |, caffeine, phytoestrogens, nitric oxide
gener ajubstancagihirephybyopgea cjenphydlin, shloBpiasigeiatoienoids| yiri xi n, procyani di n B2,
procyani di.n , ,and derivatives, su he : ogs of the above,
both ﬁ%ﬁ‘ﬁﬁFﬁ?h?%%h@yPhyWic ﬁ?eﬁ%%&ggﬂ.'wﬁczgﬁaﬁgﬁ%osi ng said hair
St r uct irBith@ iAdludSARbitGo6f fhoyphekpet ACinbibgrnef $ € adendiyihdthioninavi ng a
dom nant em ssive wavelength of from about 390. nmto about 1600 nm 47 4
May 2006 WO 03/039478 PCT/ US02/ 35839 16. A systemfor stinulating hair
grow h conprising: at |east one source of electronmagnetic radiation capable
of emtting |ight

13.  The system of claim 12 wherein said photomodulation enhancing agent has

o

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 structﬁ:re 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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havi ng a wavel ength of from about 390 urn to about 1600 run; and aQﬁa
conposition selected fromthe group consisting of retinoi ds,4MéY? ,
m noxi dil, caffeine, phytoestrogens, nitric oxide generating agents, oxygen
generating aggents, pol ym xi n, procyanidin B2, procyanidin C_, and
deri vat W88 component s, and anal ogs of the abovdCTHE¥3P5%3t ural and
synthetic, and m xtures thereof. 48
16. A system for stinmlating hair growth comprising:
at least one source of electromagnetic radiation capable of emitting light

having a wavelength of from about 390 nm to about 1600 nm; and
5 a composition selected from the group consisting of retinoids, retinol,

minoxidil, caffeine, phytoestrogens, nitric oxide generating agents, oxygen generating

agents, polymixin, procyanidin B2, procyanidin C1, and derjvatives, subcomponents, and

analogs of the above, both natural and synthetic, and mixtures thereof,
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