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{54) Title: METHOD AND APPARATUS FOR THE STIMULATION OF HAIR GROWTH

(57) Abstract: A system for producing hair growth stimulation using Hght energy, topical compositions, and combinations thereof.
By using photomodulation resulting from cellnlar responses to exposure to specific wavelengihs of light, opticnally in conjunction
with topical compositions and procedures for enhancing the penetration of such compositions, hair follicles are activated to prodoce

hair growth.
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Abstract: A systemfor producing hair growth stinulation ustﬁg?liggg
energy, topical conpositions, and conbi nati ons thereof. By 'ﬁ&

phot onodul ation resulting fromcellul ar responses to exposure to specific
wavel engths of light, optionally in conjunction with topical conpositions

and procedures for enh i net rati T hai r

ol || cles are actvar eavid EyA0ATE AR, IR IRANYAQERBUEMAGRI 7 050475
PCT/ US02/ 35839 METHOD AND APPARATUS FOR THE STI MULATI ON OF HAIR GROMH Thi s
appl i atbo@er bodes B GRP-BUALS ABdMA-dagr t of copending U S. application Serial
No  0%#84@s 4D Bes atdidbiedarbretapraamgp leBegin2001, which is a divisional application
of U. 8 dApspiirisdantsivonithe BTSGeeddeal No. 09/ 203,178, filed Novenber 30, 1998.
Field of the Invention The present invention generally relates to a system
and nethod for the stinulation of hair growth, using a novel conbination
of photothermal, photochem cal and 10 photonodul atory al one or by al so
applying a drug or a cosneceutical conposition, naturally occurring
chronmophore, or other light-activated chronophore to or into the hair
follicle hair bulb, hair bulge, hair stemcell or surrounding tissue and
exposing the conposition to electromagnetic radiation. 15 Background of
the I nvention There are several known techniques for attenpting to reduce
or elimnate hair growh in human skin. A few of these known techni ques
such as topical mnoxidil or the commerically available product "Rogaine"
are scientifically proven and wi dely accepted as effective. However, their
degree of efficacy varies greatly. 20 There are several processes which may
be used for producing preferential damage of the hair but relatively few
are known which stinmulate hair growh. In one process the target may be
natural melanin pignent in the hair shaft and surroundi ng supporting

ti ssues. In another process the target may be an external chronophore or
contam nant. Most of these processes tend to damage the hair, either by
produci ng heat or by photo 25 'acoustical shock waves. These known
processes have varying degrees of effectiveness, but require nultiple
treatnents and, in their current form produce only partial permanent hair
reduction. In recent years the use of |ight sources to reduce or elimnate
unwant ed hair




growt h has been devel oped. One known techni que sel ects a wavel engt h of

| aser light that 30 is well-absorbed by the naturally occur"rM"?ﬁ 0%tat i ve"

pignents in the hair shaft (and perhaps sone pignent in parts of the hair

duct or_bhair follicle cells). Another known techni que uses a short pul sed

| aser tgan:'@agdgse a wavel ength that nay be absorbed RFIFS¥FHEY gn" materi al
ant a ‘ o

0] | S _techni gue 4 May 2006 WO 03/039478
AR AIARA LU FOR E@% LA G , 423, 803,
5,817,089, 5,425,728, 5,226,907, and 5,752,949, all of which are
incorporated by reference. This contam nant may be applied directly onto
t he skin anbhippgplisationnis z eaticeation-iit-part ¢feopmding (R appliatior $ambiNog t he hai r

shaft. n i-nant as.been . used js carbon.graphite in particul ate
form Q%ES gl’g%ﬁ?ﬁ@ﬂﬁ?’ﬁbpBs‘“’%ﬁ%\)ﬁagwaﬁ“’é’ﬁlﬁ@ﬁcapﬂ%f’fﬂ§' fgi%8nough t o
enapl eSeéheNoadd/ 203, 73, filed Ho@pntef UN19dd1e surface of the skin into the free
enpty spaces between the duct and the hair shaft. The energy froma | aser
may then interact with the contam nant particles. This causes injury to

surroundi ng ti ssues whose fh‘l%f&ci)ﬂﬁekfvtﬁ support the growh of the hair

shaft. This tends to reduc hair growh. 10 These cont am nant

particl es dfle maeniihyesiiaadehsrailyehigos aiye@n didondird fhahd stshiaddonor into the
surrounﬂiﬁﬂ hair follicle, hair bLtlI ge or hair duct cells. Nor do these

cont an?' &t o‘iﬁthrwaé?"%lﬁ atanet pheoipthipanabghetachepicabang) ogi cal Iy or

ot fer w hHu®h L : | [ S or tissue cells.
Th?c\gf?ﬁg‘ﬁ? nant&gg}foﬁ g‘f@?@?ﬁ%ﬁ‘%ﬁ@i%k%ﬁ &%&%ﬂg&m@ E%ﬁoglbace sur roundi ng

t he hafatursliia¢acuring ciwmoplere, knother light-activatadvtabmoghoteto quiatd the hair use a pul sed
el ectr eti,c adjation sour to produce a wavel ength that may be
absor bR b, halg blae, By ey oolf or surrByming tssis 1 exssingihe  no. 5. 683, 380,
whi ch ¢dnpoBition Rodietiemaghétic RbRKGNCE. There are problenms with present |ight
and |l aser hair renoval techniques. Known nelanin targeting systens work
reasonably well and are reasonably safe only when the 20 color of the hair
i syyery dark and when thg, sk ui V&t Iei Qt and not tanned. Virtually all
| i ght sources which tend re also inherently absorbed by

t he overl yi’EiIgrem&v&uﬂm@ﬁﬂ@ﬁchﬂqﬁsifﬂ.aﬁ%piﬁigﬁﬁ@édhceérféﬁﬁﬂla{eilﬁﬁt sources cannot
power settings for people wth darker

be safely _used at optipal very high or [

skin oﬁmé’%ﬂ%ﬂ’@efbﬂ@lﬁ few Oétf&aerlfaowa%?chmmgm@w topigal minoKisiHor iiecr eased damage
enabl o3 ich® AahablFolie e def R prdven IR aedeBHE o

sur r ounscfegfivanidowanrer, theirdggrekofieffichceodrize plestlyvhi ch t arget nel anin inherently

d ot wor well on light hajr, since ere js, not engugh natural pignment
t%ogbsor b G gﬁfgﬁlﬁ&fﬂges Which may euseh rilo:r producing preferential damage PLd

of the hair but relatively few are known which stimulate hair growth. In one process the

target may be natural melanin pigment in the hair shaft and surrounding supporting
tissues. In another process the target may be an external chromophore or contaminant.
Most of these processes tend to damage the hair, either by producing heat or by photo-
25 acoustical shock waves. These known processes have varying degrees of effectiveness,
but require multiple treatments and, in their current form, produce only partial permanent
hair reduction, _
In recent years the use of light sources to reduce or eliminate unwanted hair
growth has been developed. One known technique selects a wavelength of laser light that
30 is well-absorbed by the naturally occurring "native” pigments in the hair shaft (and
perhaps some pigment in parts of the hair duct or hair follicle cells).
Another known technique uses a short pulsed laser to produce a wavelength that
may be absorbed by a "foreign" material or "skin contaminant". Aspects of this technique

i




damage hair even if the power is quite high. Using hair dye enables this
obstacle to be overcome. 30 A known hair renoval process wttMiy388s a 1064
nm | aser to produce a wavel ength that may be absorbed by a skin

cont am Q@gt ?PD Fars to be safe on all skin colors, includi ng, dar ker skin
col ors. WoWRBYE? this safety is a consequence of thef&THBPHEE very little

| ani i.on. It i, f t dd hi t ticl [
071 0 TR oS OHE S SarHedh b Be Moo 38050 M aadts PBs g7 hot or o | aser
treat et 5,756949, Al SRt PRESHELRd hagal}éfa!anc%?ﬁﬁs gﬂaﬁmﬁﬂbﬁl%%ﬁ@ o the hair

shaft itself. Instead, the graphite lotion tends to occupy enpty spaces
sur r oupRIlieg dirgatls onigithe skineind nay be intwideeediinto theentpsi spaddisotoundinigshar esent s a

probl em.. Ei n.insufficient or ..sub:optimal. nunber o raphite

partic _elrs@ﬁi{g'@{‘? %P@Wﬁ%&%ﬁ@s _ effllus‘gﬁldﬁf?rb?}fg%ﬂ%e H‘sﬂi’rtf‘i“&*"effﬂf“g unt of
danfigegiaphitepafiiibshyive dd@argit@ it (ndBehb§ghes endbRNIREHMEMs! Y dro treatments
tend tQ be required before an acceptable result i's achieved. Summary of the

| nvent thssufase optheskandntp fhedise popty spacas exiwean the drst and dhef lwir shaft. Mk at i ng hai r

gr owt h_d | | L Qr ructure i.s exposed to.a source of
el ect r%ﬂﬁaf%’%#glalrsagl thlll Jogﬁﬁt%%ivﬁgﬂttge g‘%ﬁﬁ“ﬁ%}ﬁ’%ﬁ@%ﬁ{?&%}&“@ﬁ@t h of from
about S89fMunting tissuesehoise AGEN MM sByporEtie SowttOe thd HalrisRaT:. Thid@erdo®d nant

emm sive wavel.ength is the primary wavel ength emtted by the source of
el ectr%‘ﬁﬁcﬁﬁé#"@“ﬂg@gﬁaﬁﬂ  j.e., that wavelength is enitted at a greater

i nyensi ty ﬁﬁam&m%bﬁﬁim%&@ngﬁﬁicaﬁmkgﬁwa&%@&p B9t By T 0T oW

structure is then perfornmed by I'ntarni ng"the exposure he hair growh
st r uct igtoethe gurohadisg baivblliske, kil geamhgin dudt cellsr Mot datthesa cémtamigart! i ni cal | y

ef fect] ti and at a clinically effective |ight intensity.

d i ni c% C§%é§$%g@%émﬁm°;?gim@ﬁ§ bé%%@?"r\%’é’ﬁg' A€ WPRct igA Rer described in the
det ai | @ghpletesie hphii®shadf orttheie BNE Thé é’dhtéﬂﬁaﬁﬁﬁﬂﬂé%?@%hﬁ?d&ﬂ% ncl ude single
pul ses froma single source -of electromagnetic radiati mul ti pl e pul ses

f r om 20EPRYghesneer FuEwueting the ket shafmgneti ¢ radiation, nultiple pul ses from

mui4iple s beo.radiatign ingle pulses fromnmultiple
so%ﬁr ces of eog%?@nwang%gﬁﬂg ra@&%ﬂ@g#@&%ﬁ?@gﬁqg@ﬁ%&wﬁyﬁ fromnul tiple
sour c esdiefionrsadicatd poduca 8 eravdeHptinaitireybelbsealby hiif & BELSKAL fd-nvent i on al so
relates to a hajr._ gr stimul ation apparatus system conprising: nmeans

f or pmﬁlﬁdﬂﬂzgiﬁ?g@%ﬁgﬁ’r E\]ill"ftﬁlsslil?qmqf@ﬁ?@bﬂ@qu@%l ect romagneti c

radi ati on R@Misngs ' } B3 : ut 300 nm and
about 1600 nr?l alﬁgﬂgmpﬂgi?%rﬁ%g}ﬁ% %ﬁgdnm%%ﬁgﬁ%gﬁgﬂg%%&&%% esent

i nventihemintasgsting bistees wodk imasoyatiewell and £¢ teazonalily e &dy whed st h

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

-2




conprising: at |east one source of electromagnetic radiation capggl e of
emtting light having a wavelength of from about 390 nmto Maue%%00 nm
and a conposition selected fromthe group consisting of retinoids,

retinol WOBAYi |, caffeine, phytoestrogens, nitri g"cﬁ%’sﬁéfﬁj%er ating
agents, oxygen gé_ener ating agents, polymxin, procyanidin B2, procyanidin
O, arf@utarpans{qtipe befory laenirsbpart His gaphitgpartiglgdotion dpernot g¥eniato bot h nat ur al
and sy i : i ¢ ) .10

el ect rﬂgﬁggﬁke}%ftcl%ggc}%ﬁig{ﬁgé&é}ﬁ%eﬁgﬂﬁﬁ%ggg%é&aegnf-{%&aﬁﬁggﬁé%%# penetration
enhancthe baingmiitas iteits phtbe arobiol. This peesargen poblemx Bitpk ai nsofficienicdt agent s,

whose funct.ion i s to,enhance.are selected fromthe group, consisting of at
'east Bh@Bmal RimbetpFerephityPirislpsPoBOTalp inkp b hair gt on A WSREOKR ani n P, Retin
A (Tr efhdii | r ' i | itd, a growth
fact o%‘hﬁhﬁdﬁéggﬁgﬁﬁfﬂﬁ%’?%?@ p%@%h?%ﬁﬂggﬁ’daéﬁ*g%@%tgal , a bl eaching
agent , teachtodiepequised Hefoseyan acrepkabla rdsult & delidvallxy acid, salicylic acid,
antioxidant triad conmpound, a seaweed derivative, a salt water derivative,
an antioxi dant, a phytoant hocyanin, epigallocatechin-3-gallate, a
phytonutrient, a botani c&umpi¢WEthe MvéRichaceous product, a hornone, an
enzyne, a nmineral, a genetically engineered substance, a cofactor, a

cat al yst, afe@rsemdnvsaioupatenisaancthemsior pimulptingdeir gevahimwhicl thec| udi ng i oni c

cal ci : i i el L di nain._ar h 4 May 2006 WO
03/ 03%%%%%%“5?}%% ‘%r?éf %]s?ﬁn‘%&sﬂ%%h%ﬂé’,rgdég élihra%a%ﬁvw h i nhibiting
subst alotdnanaemdissive wavadngthalf from abymt39e nhcio ab®it @600mm . aBywapbf opr ot ei nase

i nhi bitft? r.an jnhibitor of AP-1 Orgtﬁ-"] n, .proline, hydroxyproline, an
anest R, B fomppant epmsyeRAYSiep: e%ﬁgtﬁeﬁm@mvw@ﬁ}&}h ¢mited Bhibsy opl ast s,

car ot egeled §f e1BAhBEAGE MARHER RN, that REVEQRIH ik BSs i M -hophyl I,

ant hocyani n,eand S%eri vati ves, gubco%p ir#é%?%{ﬁe‘gﬁ{cfoé@{%ﬁ%%&@? t he above,
bot h nbanangotlgnvawjenghe Photpstamdatingithe haingowhairewire isthen parfotmed neant to be
illustrati.ve. and, not exh tive, a hose of ordinary skill.,in the art
w11 B Sog S Rl el eng of be ol eleesigeetbnpounds. are
capablrgdigdont foRlinichIly BRecPP@IratloR B8 8t PElinidaBy Sfdchve 1M Intédsfigict ures, and
surroundi na ti ssue to enhance treatnent with el ectromagnetic radiation. 10

Fur t hé&flinigsHy sffeciive gwigiend andoistensitiesnze Putherrdenaibed in theedatdiledgr eat er penetrati on

Cur ot RO PEBG e B G 8Peler e R Fhae il ot GimsBecur e ncl ude,

but arseuoebf dlédiomaghetio radRiady, nlige bulsesTiopd Pslslovaalieasi on, sol vent
strippi ng, tape stripping, scrubbing, |aser ablation, |aser vaporization,
chem &lctroaguetigradiation pritipls pulses fromannlgnle spuress of elpcomagnsties usi ng hi gh peak

radiation, single pulses from multiple sources of electromagnetic radiation, simultaneous

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.




15 power and short pul se durations, ultrasound, or conbinations thereof.
Finally, the source or sources of eI ectromagnetic radiation 4May g8 wi t h
the present invention are essentially unlimted. The criteria for

sel ection the source is treatgnt- dependent and is only Iimted to

enitters of -NEERBPETAGiSeiqnagpeisiratiation may heghangsddw vwaw of thsrise about 300 nmto
about r e GHAR rical

filat r%ﬂt@?%ﬁﬂ%n%ngﬂﬁggéragf g]’ttl(%%lﬁ%maﬁu @ referr eaﬁg)n%f%gc}ls L%E‘IflLg emtters, due to
t hei r Wose fungtomis & eutbideiatesclcied fibinght gronp tdrism’gag:bfadbast ohdd¥ s), | asers,

fl ashl ore nt i d .aser di od and i ncandescent
sour ce@ﬂﬁh ara DZE’SY M%&ﬁmﬁ ‘}ﬁ%mé‘h?’s%‘?“\‘?é H‘Srgt hin the desired
r ange. A@dpalbhd, ®etihd2 SHYdréfuirmdne, Hojic R6id DX @oiviORctH, &hﬁﬁcéa, hfardibRgiemat i cal
illustration of various treatnment reginmens, including the |ow level |ight

net hoctgtifumgal panginial afleashing agephiaa niphapychmwcxdn@bat@m:@ acide use of
topi Cas]aht%};%%da&n'ngﬁﬁant%@ad cb g&@dz %]eﬁwgeds cfeng? v}a,:%(/:ga 619 ﬁ%sve tation of

treat nent” regihens pertalnin Use ¥%according to
t he praagetioxidayerpbianthebyidy, cpRAkocke:aRARA4, &pﬁ%ﬁ&ﬂﬁé}ﬁ/@%% Figure 3 is
an |Ilustrc§1t| on of aq_@enbodl ment of an LED array of the present invention
havi ndPormical Brdich aherbacesis prpfugle OW%@We:ényﬁﬁﬂh%@}eﬂ?qqustratl on of
the absghBiofbeRRe! b U b, Qeﬁaystfanbam i bubst%@rlbsqmﬁ,% Wth the wavel engt hs

used by narrowband, rmnu chromatic LED&n present invention
and alehmeﬁltse(mh@mgpmlomlcsmagnmmﬁ dte)cmingmis, minogidéemhdit gi&vth Fi gure 5 is a
graphical illustration of the absorption spectrum of human fi brobl ast

overl ayed with the wavel engt hs used by narrowband, nultichromatic LED
emtters of the 10 present invention and al so the absorption spectrum of
prot ophorphyrin I X, one of the active chronophores in acne bacteri a.

Figure 6 is a graphical illustration of the absorption spectrum of human
fibroblast overlayed with the wavel engths used by |aser emtters. 15
Figure 7 illustrates in perspective the spacing of the optoelectronic

devices of the present invention in close 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
may transmt |ight or may

3a




diffuse light. The set of three panels shown are hinged to allow

adj ustnent, so that the arrangenent resenbles a three panel“ﬂﬁkgo%
mrror. Figure 9 is an illustration exanpl es of possible configurations of
arrays for various 25 treatnment applications. Figure 10A-1 OB illustrate
exanpl eV OPBUA vi dual LEDs in accordance with the pidd8i#3$#vention and

t he angl e .of diyergencge. of .em.tted beam 30 Figure 11A-11C illustrates
three -%ﬂlﬁ?lét}wg%ﬁﬁﬁ%égg& H&?@?ﬁ@ubﬁt@?@@é’e:é‘ﬁ@gﬁl or giwfstiey on the field
of il pislanad h 8RwalIdR6teink: LiBikdr QR ks ed.im. Fi 18B is relatively
uni f orm and ho_rmgeﬁgggt?sg.eq%gﬁr??é%‘%déﬁté?%f;\@ Fﬁﬂ&stﬁ‘?rgk)gﬁhg’n Figure 18Cis

rel at i iedrgxypradineran angsthetiosubbtampgaieronhyll, obppdryh2ANEYINE) chRE@DBRH 8

PCT/ US 5839, Fi.qure 12 i.s .a shows a techniqu or,.coupling the |ight

out put Q%Jf)égoﬁésoB?%%P@lﬁ?rlpéwnzphyﬁgbfﬁ%seCWtF’P?’ e ngLéPth’P‘? P20 qure 13 is a
s ¢ hg madérvatiieaVbubehrgfondiie: aRlérRlolgs 6f the 8606, Mothi daglirat Ay YntiRRE, @54 Ct r oni ¢
devices . collected into a single beam Figure 14A il l'ustrates an exanpl e of

use onmdxyigs Hiewah skbs listis means ipboitinsizative qud nopexbhistive,as theee ofki n di sor der t hat

I s knowny: rayi el et, |i.gh her )..,10 Figure 14B

i |l ustérﬂaa%ﬂg% S;kggi@i ca |‘§g§‘l’%}gﬁ¥?‘ig’%ﬁfl§g ntﬂﬁﬁci?\sllgﬁgg%%?’ P8t g ay, stinulate or

i nhi bi tompundsgroviphble & tedatisg thd Gppek lagters bEthe skih, MRirsiredieatd of scars or
stretch marégag{is al so, possible 15 Figure 14D shows the use of LED light in
conj unTIFOSRIDE Hisfue cabange estraent pith slespemeagacticyadiztiomi sh oi | gl and activity

-0r (¢ 0 r educs, @ ' | g‘gmg@z‘%g_ L1 1 wmnation by the
LED of nerve fﬁgg%ygﬁﬂ%éﬁ%%%n#ﬁé\%ﬁﬁﬁ:}eﬁﬁ? s n tlg’e fga%{nl OerrruI at ed,

r egeneéleatethagentic sligtionl inté-faguet kairlstfctitel, skit, nad @sronadihg tissoimder s wi t h f ungal

i nfect] to trea I N cordance with the present invention. 25 The
det ai I%lrggd&aet?&fg r‘é{qa%%:n%%gﬁ B{pg?ﬁérqsw? ?Iﬁﬁﬂﬁllwgd[tﬁ'eenﬁmé%@% i nventi on

Wi Ll RreRee abhdidh, kit SAsEng, tae RRipBME QORBEKE: NSkH Ao ISser Det ai | ed
Descriptigon of the Prefer rglgn%nbﬂgdi 1rlrjgn?s The %’ol Ieovl\?ér{lﬂgogl’ etegi | ed description

i's of YARErFAESe, cheraiselpeslingcdenionbstamdationdeer wéatme0s using higngpabut  t he _
' anﬁntﬂuﬂﬂar aﬂ-ﬂhﬁﬁgﬁﬁgﬁdrﬁwng%l&aioﬂl%f ortc%mlgl%attic%g%{]eréo% alimti ng sense, but i

Finally, the source or sources of electromagnetic radiation for use with the present

invention are essentially unlimited. The criteria for selection of the source is treatment-
dependent and is only limited to emitters of electromagnetic radiation in the range of from
about 300 nm to about 1600 om, either directly or after mechanical or electrical filatration
20  oftheradiation. Most preferred among such emitters, due to their cost and availability are
light emitting diodes (LED's), lasers, flashlamps, fluorescent lights, dye lasers, diode
lasers, and incandescent sources filtered to produce a dominant emissive wavelength in

the desired range.

- 25 Brief Description of the Drawings

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

“topical formulations.

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

- use of low level light according to the present invention.




made nerely for the purpose of illustrating the general principles of the
“invention. The scope of the invention is best defined by tH{eMapge¥ied
clainms. 4 May 2006 WO 03/039478 PCT/ US02/ 35839 In a preferred enbodi nent,
t he preﬁv%nt Lnvention is directed to a process for dermatol oqgi cal
treat meht. PSHER a treatment may include the phot onod dCHSEPRE hai r

follicles, hair_ bul b, hair hul ge temcells and the surrounding tissue to
produce teﬁ%ﬁ??“ﬂusﬁﬁﬁéﬂgmé?qswt AbHER Arrakefiths BroseBt  sur r oundi ng
ot SSUEin%ntigﬂﬁMéﬂl{ﬁgplEipgﬂ%fi ﬁurran 5 or mammal i an skin, of some or all of

the hairs. In a preferred enbodinent the process produces little or no
permanent injury or danage to nearby skin tissue. Primarily, only the hair

and i medi at.el v, surroundj . ti.ssuge, are af.fected. Far purposes of the
resent i et 4 B rngral Wity g 0oRtion Gerinn oRB EDERES e ha
fol3 i cdverlayedivith thihSRlenSthenses By hﬁrovﬁﬁf?d,%drfltﬁﬂhrlcgﬁ&lﬁ@?ﬂ%ﬁtt% ofhe supporting

dermal structure that supports hair growh. n a process according to
one ermsBwWRhRYNtSY andpdsofheahserptiomspesirinoef indosyamirsrgreendlCG)be sel ect ed which is
capabl e of penetrating the hair ducts and attaching, bonding or otherw se
becom ng incorporated into the hair shaft, hair follicle, hair bulb, hair

duct cel | Figue 5 Htagmaphizhl iHusalibesfthy ssyptied Pesth bwhen hdldaer as hair
growt h séru tyures. The agent . may be characterized_as an active agent in

that i9Vepere Suithevavglsngthyised By natvowbarsh mulickiomstiy LED egetampgfithyy or

COftt arpridh iRehntifEarRBE Shd dbsd Edein® ' bg bfpshaf t. The agent
may harB\fQ sulffinéi ent opti caF rgﬁosngérﬁptl onwg?&gfh\?\gj\}&%n toﬂgkifjtpéa conbi nati on of
wav el exsfveehyomephorss inglene Basterior non- coherent |ight source which can
penetrate the skin adequately to be absorbed by the target agent or the
new agent-tissue conplex or it may in sone other way directly or

i ndi rect |y FaiuRe6 e otddRicaltiiiiSwaAdd of 1 abBdibliontpSiibubh SYlHubifah Hb@BIas?0 The area of

skin overlying where the hair duct is |located nmay be cleansed. After the
ski n icyedaved wetbghe wavelengthyispdily loser emiistsed to i nprove perneability. This may
be 5 acconplished, for exanple, by treating the skin with steamor a hot

noi st towel to hydrate the skin and hair or renoving a portion of the
strat um coFigua fllostateg fn yaspective dREspAcng dpiddiectrbic dévices 8X@BP! ary of whi ch
is mcrodernmabrasion. 25 The agent may be applied in sufficient quantity
and | PrSERiiRYspRory ig clost prcked sppsiRginese dimeasitht o the target tissue in adequate
or optimal anounts to allow the production of the desired tissue effect,
as described in U S. Patent No. 6,283,956 which is hereby incorporated by
ref erence Figuics § show an &tay.of Bptoescroageloticovmytalped igtothrechangle UThieal i zed,

i nacti vat ecol orized, dil.uted or
DC ¥dds ﬁgéheg areas represengprotectwe 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 otherwi se altered so that residual contam nation of the skin bg such
excess agent is either (a) absent and does not interact w thMandl®g ght or
energy source, or (b) present in such small quantity that it provides no
clinical effect. 7 4 May 2006 WD 03/039478 PCT/ US02/ 35839 Delivery of the
desi r ed B4t o the target tissues, ducts, or neafSyISEB%¥ous oi

gl ands may be enhanced, facilitated or nmade possible by the use of enzynes
capable of altering the structure, perneability, or other physical

char act eri sg t : asound or
phonophoregﬁg&gﬁ?kg¥m§g$£%%%g fg¥f%ﬁﬁ$%%%g%ﬁ%ogggﬁgaﬁoﬁédgﬁ%@gunding t ar get
t i ssuedewee witrmpeppeahfiberat ed, to cause the rel ease of the agent fromthe
encapsul ated delivery device such as |iposones, polyners, mcrospheres,

etc. so as to cause penetration or attachment of this active agent.

U tsasound mpie PPisSEbmalid AFARGLSH EAldtpht bsel AbISRATH s obREkibpi th the agent
or the agent-tissue conplex to produce the desired danmaged target tissues
(t o bedeess collegipdingy 2 single beAi.nati on with |aser or non 10 laser |ight
sources). M crodem abrasion may al so be used to permt greater penetration
of the skin, wherein the upper epithelial |ayers are renoved. These | ayers

create a naligral4A HREEAtE anteRakifle oPese BB 8kih diskasedduch Bepsskisi @nd. by their
renoval , penetration of the skin by topical glla%_ents is facilitated. This
§

met hodPiRHiprasixe skin disederdh sfawumie resrand & wirevialsdighttheraan)one or in
copgpination with alteration of the stratumcorneum to further inprove the
15 performance of topical conpositions. A nore detailed description of
sever al aspegis14H illustratesapplicafions| of the peaserd investidnao tHelay) diimfilate oexanpl e, in the
applicgﬁ%;igy.s. Patent No. 6,030,374 for "Utrasound Enhancenent of

Per cut G 5P381Absorption" which is hereby incorporated by reference in
its entirety. Further, nethods of inproving the penetration of topical
agents through the stratum conmeum are nore fully described in 20

appl i cant ' Figoptiidillngratss She tagaphént of scars ossretchimanks is 08¢ BREIPES7, which is
heigby i ncorporated by reference. Although preferred enbodi nents of the
présent invention may use LEDs, ultrasound and/or |aser or |ight energy

from sour c g 4D gows iighise ofLED ligk iflfBStiod Hih aPé&@F&RdLs | Nvention is not
limted to the use of these energy sources. Other sources of 25 energy,

i ncl udshEeRRPIe o Siminisheil glendapriviey ertoyadves asner gy and radi o frequency energy
or electrical stinulation or magnetic fields/forces nmay al so be used.
Exenpl ary of known |ight sources are fluorescent lights, flashlanps,

fi | ament ouFigureyhiBsillustatea ln hednpdeof iilghibstion HyahelgrID of hegiti fiherset . One skil | ed

inthe art will, recognize tha ny |ight squrce capabl e of
2(} wﬁere nerve injuries ne%d tozbe stlmuiateacll, %legenel%ted, or healed, P

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, |




emtting el ectromagnetic radiation at a nedically useful wavel ength, as
described herein, 30 directly, or by neans of optical filtr&ManZ086s within
the scope of suitable light sources according to the present invention.
For purposes of the photonodul atoxy and photothermal treatnent nethods
descri b&®® B4 our ce capabl e of enitting |ight havi RgTAS025838| ength from
about 300nmto about 1600nm or producing. el.ectromagneti¢c radiation 8 4 May
2006 WO 03/102 9w ATePETbOSIERAL S BSehinFntion it JiTeCiARR ot Ker wi se al tered to

exposuge th i | gal ] ghegent of the

pr esenfler?l%tgg)ggrélnt{&trn%éé'on@cﬁgt?%@%ﬁ%@ﬁﬂegg R@ré&r%?dilﬂr?\lﬁt he g? orenenti oned
range foflidieediatidlulty halspilgd, stefivells and dietsetowiding tisaye thprodwgedaawrary one or nore
wavel engt hs of LED, |aser or 5 non-laser |ight ucp as, filtered
£1 1 amoptRSTBNEH FERIAiER of Joisieal SuRdnE A oL DRArABE U5HE MOBMEY nat i on wi t h

S g € oharfihiteh R, S1sBANBPAI Shtairt! IS enllbRiokdrBih plogiig e MRy be
polari zed or unpolarized, as can any |ight source described herein in

accor dppdeniitith of ieperpaenbinjury ondemagedn negabyshin tssye. diripasiamlyer s may be used

(includin |.se duration ner gy, .ngl.ecor nmul tiple es, the interval
bet meeﬂ’_eﬁ‘%Fg‘gs"‘,mEeﬂ@t %?‘Eﬁouﬁ‘ﬁ%‘és_g’ye e%Jfﬁc g‘s?"@"&%‘“’@t%%ﬁ%‘éﬁi ver sufficient

- cunul ajphugioR AL e¢ithicon JTHRS G alswidchhdédtBe BAeRlicl, bilbSalle, sanpdliex. One

enbodi ment of the invention, this results in the stimlation of hair growh

or t heandntisp ovnpangnis Rf the swnpetiag derel fEHCyHFGhY FERRera beF oWRans, phot ot her nal

nmeaps el ectrical stim At . ' ' . 0 natively,

pr gger expolgalp%ocg B et 13? {r? 0%\%3{1/%%%%{{%5;&%#?9%%%‘{3&%%@ aﬁéét?%gs of certain
vavel epgichste®vhichdhiapalsie ofpdnbiging the haic dsctslmdeitbdbing, bénding of n conbi nation at
he ponbemiebetorns PReTpRiH o g e Hphoe BB SR R S on ot hair
folliclgs, orgﬂeﬂlrbgﬂﬁ?d'ﬂe@tm%ﬁﬁe@ﬁ%kfan%ﬂer o8 bir glo@Atdtucies i Thelbfnt St i mul at i on

of hair growth. traso may al so be used to preheat the target
st r uct thzpbe diarattesizadids ian ectibk iagent Fuhat feerfomns a functian iresddition & simplyr oad ar ea of

human skin, the |jight .source may, b | ffused throu I ce such as a
h0|169rgiﬂquengﬁrfcpﬁtggl}qatlggttjhegpch%e[tﬁ\ygﬁwo glgltFeglﬁaP% g%iﬁr”fﬁga ﬁ%; be conpri sed
of an ﬁ{a{r B QbrricREH dﬁﬁ@ﬂ%ﬁs@ﬂo’h’bﬁﬁ Favelmbthar 4 stinbinstibh op@dvelengiis)ay of LEDs

. Fu

illustrated in Figure rther increasing the nunber of panels to nore

preci sef ycoherbntonnpeohsomnt bght sourestwhidheoap peneirats sy skinrde@atelydApe r ecei vi ng

t t t d ' [ . F
excanpl Bouo B VE B RbG U A DEARSH il or KBRS FRYNE., (12" 55 cven
eXPOS URReck9 of i Gir@Y efleméaite stinulgioalf pardfrowttpatucids. wi | | provi de excel | ent

resul ts when
20 The area of skin overlying where the hair duct is located may be cleansed. After

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

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

_ | Excess agent may be removed, neutralized, iﬁactivatcd, decolorized, diluted or
30 otherwise altered so that residual contamination of the skin by such excess agent is either
(a) absent and does not interact with the light or energy source, or (b) present in such

small quantity that it provides no clinical effect.




the facial area is targeted to reduce facial hair or when the scalp is
treated to stinulate hair growh. For localized treatnent, May 28 6arrays
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

 consi deMEW¥BHIE gni fi cant risk devices", no medi cal FEFASTERBN is required
and 30 these devices nmay be used by the patient for at-hone treatnment or as
part of an By thesdentrrd agent iniq the ianged Hiswes, fucls oy nesebyisehageotesll by a

physi cj t. Ol i ' target tissue by
a vari gltagdsor;%%ﬁggﬁ%%?dé %@&?#%de@%gg?%%&?ﬁ@ﬂ% %%ﬁggg%gﬁ%ap%}ee&%ot limted to:
1) physlicciag tHe strudtbne, RONELIND, 08 610G FhYBcaPCHArAdtRISHB R stratg@r por ati on into

target tissue ce|lls ile | eavi the chem cal structure essentially
naf'{ 6EABE GES e TR AEHYBIHG OF RARARR PR o FASEARA e 4G BHPa new
agest - bi SEndHY Bt issi bil'f Bnée%ﬁbtx{iﬁﬁﬁ%%us@tﬁe%l@%% of 91(% a%{aﬁfﬂﬂ gbsorption.

The process may be a singl'e or multi-step process an y 1 nvolve the use
of 5 cofcapmbied delivarnfiavidesuchens lipososies, polymets indrasphgentts. sohs©h i nteract to

ultimatel y become or reate.an activ ent ar agent-tissue conpl ex.
Agent scar‘f‘ﬁ%PeP%tﬁ wgér a@ﬁcﬁmﬁqﬁf’?ﬁsﬁ?@v&aﬁgﬁ; %?tﬁ’éo PR onposi t | gﬁs and
der i vathepentiodll 10 iabrad Firkde vadlthe ddaitlor @iééh%entlfﬁﬁﬁtcaﬁbl%x fRsducé 0od col oring,
fabric dyes, , tissue stains, shoe or |eather dyes, other plant products
(such s desirgd deyppasd tassat Hssepr{ia be usadplensynsdr cashinstion Wit laser or beret er i a
chhkgro 1S, t enqi , n nal antibodies,.. a
i mlngno{a%‘)% !“E@P"‘%ﬁ 't ?H%g%e ?bg%%;ﬁ azr%si%%gglgéggo §8%nr11 gr e%eé‘g’?ngeﬁatlmn X %:lt | ous
agent sthe listwierein thatuppalepivhetid Gayersiafegremovaie Mbkdedaletsier@ngimmesed (e.g. the
bacterja,tha nornatﬁ%’% side on the, skin _such as acne _bacteria, etc.),

|

ant i bi Ao thy permpea estinzath by thelsmeval.genstrption ef thekgeyeous gl and or
duct cghics adidieGtehNitatdl é:ﬁhg I ¥ hat | ocalize 15
in thesie)ct aargget tisgﬁtes?niﬁﬁ%lfﬁ%%%gjpgntl %3?@%%@%%%%@ %/&lg 'r onophor e
conpoutiers asfin ¢dvelration with elterating of Tiestrpnmoedienn), foifsdher smpirddedlss r at i ve and not

e RS BERBPAS PGS B Bl R Bt S R B (i e |

absor pﬂ_héQ@(ﬁ‘hﬁfa@@ﬂnq&ﬂa?rﬂgbmﬂ,ﬁmex%ﬂ@ﬁﬁtmé@ﬁ%ﬂgU[@P&gﬁNaf the radiation to
the tissue tarcggt ed for treatment, 1.e., or increasing blood circulation
to t het.R830:374tfer dHtrasppndiinbredemantiof BeyewtereonhBrugaihsomption” sicial for

stinmulatl | Ve . o to 4 nclude vasqdil ators,
i nhi bi'%%%bg%gpﬁjggegﬁ%rggucﬁétgg@%s%e%%e}%oﬁf0 Wﬁ%ﬂ %jeal t hough type 1
i s congneteation obwpiil agemt thshighivibk biraturd tebifieina bRy 1Bord Ful B@kdabdddhs of ornithine

decar boxyl ase, stjnulators or actjvators of vascul ar endot heli al rowt h
' gt? Orapel%@@%c,open ing U.S. application sertal no. 09/876,157, which is hereby incorporated J

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

]




PDG-, HGF, KGF, | GF, EG-, TGF-al pha, TG beta, FGF-al pha, FGE-bet 3!
I nhibitors of 25 protein kinase C, stinmulators or acti vat or ¢ Mgy 4 yl ate
cyclase, skin irritants, curcumn, mneralocorticoid receptor antagonists,

and the various neans known in the art for increasi n% i ntracel lul ar Ca?
or any WEYRE3E inhibiting MP, AP-1, c-Jun in conbiPRAMUSEHE3Ri th 1ight.

Wi le t ' hod of delivery for such agents is through topical

cont actvm]\?\ﬁ)]% f g’X gﬂ&h?rwfsﬁ a&gﬁ%toieﬁgqsﬁwégessqu, ait‘?i’_“ﬁ‘f gmenogip ovptherdvant ageous

to 30 adnipoicat &fthd fresehOidRRRdnt fe@ineb ahiarelBfg¥r ight ﬁ% ﬂ%eag?&%g&‘r systemi c
stinmula

route. I\/bstﬂgreferabl e are topical conpositions that e or nodul ate
or ni t hi'#fge 2 E‘H?agéﬂ%ﬁf%lse or vascular hair related growth factors or

signaling o 6 WO 03/039478 PCT/ 35839 Agents may
be del i ver ggh‘i’eﬁ'}%%?é’klg’g?aﬁ]b%°§%ﬁﬁt°f‘%%{m?rﬁ “@ﬁ’%‘ﬁ%@?i%#ﬁ&zﬁs%ﬁm sions, in
| i pdsomeslasemlighysich et filtera filaatnias|soifedsod SRHBSERS: sofic&l MHPRPGES or ot her

known m croencapsuyl ati on vehicles, alone or in conbination or in other
forms & ﬁt‘%WIRk%%ﬁﬁort%ﬂflﬂeﬁm@qu Haltrasoundy The light poueee magriet or al

del i vemylaridddl o2 uhhoddri : 3 nts is iJlustrative and not
exhausltpi ve. ‘Tho_slbe %srizig%’lagg&l%\ﬂ@g Sgérfé gmﬁfrﬁoeraggrglélﬁ{l?%co dﬁ"étcte Vi"@% are’a wide
vari et presfut iyeptonf dr variety of parameterg nedy be hesiqinclging poke e@f@sédetgns suit abl e

for use._ i ordance with this inventiqgn. The process nmay include an
app! i calpglgﬁr %ﬁﬁg’# BUlEs. e %Gﬁfﬁfbe npplscs &i@ﬁ‘?tal\ﬂuﬂﬁ’eraﬁf Pulseserigy tsour ce as a
si ngl e delivensutRaént cﬁhﬁl@maetn&ry{omeﬁaw@fﬂmeta%ém %ﬂisé’&b BY opgut C€ Y 10 be

del ayed Lor, hours or days after applicationh of an actrve agent. Application
of an Sebydjment ok ihe inngpiing, thisesltabtho stirapaticned hait gawdt dralie | ocati on, such as

patienty, B8icin ' [ treatpent. After ener gy treatnent

has occ&’? (rngig it ﬁ%%/lgggs%g#&gﬁﬁgﬁ?t%%%ﬁs’?H‘?tﬂti??mﬁ’;?e%"é%ﬂf; ve, neutralize,

decol ostirngatinn, atdoatbiatiensitiail] XRdBatdRl, hopir@uidsuqd tf@indgent . I n other 15
ppl.ication to replenish depl eted chronmophore may be

situat] onfénégnﬁww : ! :

desi r aBF¥E ohught, qopdtretions of eqriaim wavslengthoefdiobt, serbdight sewicest i on of graphite
I N18 Cafet Abne i ' s m.ND. YAG ] aser. The sol ution
may be aSpI | _I(Iaed]ﬁfta gﬁﬁ)%g%ngaggar{ﬁ)\?ﬁu ?ﬁb%lgf%ésﬁt?é%cg%@)wqpﬁdt he | aser using
known rarnesibioeste enancathy peretrgiionfof tialttight, tue capidR of phétediinfubi®eh bt | on rate and
nove t r ha | ece slow y enough that pul ses are 20 "stacked' in one
spot f%ﬁrégg%gep,éla%&ag@g d%‘étfaﬁii“@%ﬂ% THAHES 3 @'_éég‘iﬂglamﬁéélalt groavit.adj acent

spot . Ulrabamd BRS Blsh Bb d td'Abhea¥BE Birde? stPuchh @l ok TRleGRre skt e Rl S &L Of

i ncremental tenperature rise
treatment over a broad area of human skin, the light source may be diffused through a

20 device such as a holographic diffuser; or, alternatively, the light source may be comprised
of an array of individual emitters such as the multi-panel array of LEDs illustrated in
Figure 3. Further increasing the number of panels to more precisely follow the contours
of the portion of the patient receiving treatment produces more uniform exposure and
improved results. For example, a collection of panels that can be manipulated to provide

25  even exposure to the entire face or scalp of a patient 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




I n the sebaceous glands with the second and third pul ses ver@&'ﬁ g(?ghngl e
pul se. A faster repetition rate also tends to help build th %40

faster, and to higher levels. This tends to produce the maxi num heat

(whi ch i&?ﬂjd sirable, as long as the heat stays confined to the 25 sebaceous
gl ands O¥HE78 nedi atel y adj acent supporting ti ssudOTUSEABYE this ef f ect

occur s .subst tialg%gsi.rml t&nwsg MW th other destructive effects of the
pr oces $CHHPE _Oﬁgﬁ% CEB§SH§F e aileatin eFE%&“ﬁB“%@?@?ﬁ%ﬁﬂbd. Unl i ke carbon
expl 0dQbL PRI 125 Endfpdi et homi AMRRHion FeBRFY 5% ANLB TR LoAGERT S TBY
actually remai n absorbing for a brief tine"until “they reach a critical

t enper &¢ eitbegprhestn teigeiefor dnesey absorpdiost r oyed or become non 30 absorbers,

t hus acting rt of heat si or a brief tine |1l owi ng nore heat to
accumul ate ¢ ﬁgcvﬁ%gﬁm%g?%ﬂﬂﬁggﬁ @ggkgpémsséﬁgWYWPgé&e@%ﬂé]tched | asers.
Saf 6t y cofaetom] aamlyats, abouts, bi@ulise @%edt@flﬁbh inSrit & ﬂﬂlﬁatél? bédogfd olamege tends to
be confined to target tissues. There is no appreciable change in patient
treat _rrﬁ]i‘ﬁitetapﬁ%“."ef&emowﬂ@@@@ ADPE3/ 039478 PCT/ US02/ 35839 Anot her preferred
appr opr i at " paraat ADUEY ot EE AL e B0 PP Bmge goal - Anot her
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target .cell and. surrounding tissues. The target tissue may be illum nate

wi th a5o0F P SHORATICRRSE YRR RlBFbrodugti(sosb as Hevondnsblommbrlbpr | at e

panamet&psr dforQSIRY ackdid cHBRIph ' @%},«H %Q ' kinodiiiot her

enbodi rrtgfrl]?t usé‘z@g | 1 ght sgurl?g y\?ﬁi %aﬁdtié%}%e -a ég‘ﬁ’%%gmgl;ﬁ“ 0ed‘fgrgﬁel ani n

nat ur apymsrEglegical agentkgenetivally engihwerdd alzenk denigrpinfestiouapantsaivhethersynt het i ¢

mel ani Lvatives..thereof w.l | wel | .- absor bed by the sane

wavel eﬁab“gﬁu%&%{l?%%tm EaPLY E’i‘gr]iléeﬁe\‘}é?'%q%obﬂc a&at W@I?Xﬁﬁé@? e hs, one for
el ani skimfghadfne badi@iaCett § antihiSricdyBbnts Fich aftRAYS sdbBeytdR¢@ki t peopl e having
darker skin or tanned skin, by allow ng | ower treatrent energy. For

exanpl %ﬁi’a%oﬂﬁ Pnd qr dued celly divethy, whetherdytenienl of syghmicogentsthatdonalizt pr oduce a

CORti N - L, ; l,i.ght .ener usin ul se durations
2T on oo Bt RESHE RrARRE sBHRUR, BEA Rt St B RH ot Pt

| i ght - gochuvast 8hle precalinpioisélistrathataid AdtleyhMSordT Hdee Aonts ViltabRtdC Mel ani n

del i vered topi.cal Ivé tﬁ the hair and supporting, dermal structure. A pulse
dur at i & UHACCPIANS i the pressat ingation pla genarletha fpicehagentgheser wills appears to be

Pr ef er bk GeraildsBup S Sl @A Sick oo MEL OBAEE of LTSRN 8 used 1 n most

systens in use today. Another e ses an agen acilitates
cavi t aissemtargaied konirgetment i.e.p0r indresing bloed tieaiation tdhe ruclisdss preferential ly

Sthgn ! ﬁ&cﬁﬁo&aﬁ aegeut:nf%l rtlga%retn{osé uegesﬁm %tl)r%ﬁgulr;{inrg ﬁa{irng%owth have been found to

include vasodilators, inhibitors 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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20 damage (or other adverse effects) on surroundi ng non-target tissues.
This may be used w th very short pulsed |asers or |ight sodrMa¥ 2696 wi t h
ul trasound al one. In one enbodi nent a process in accordance with the
present invention nay be wused to provide short or Ion%-termthi ckeni ng
dar keni W§ BP3%% nul ati on of growth of hair. An acti PETA§® 3 ay be
physically or chemcal]y nol.oqi '

' | | .por. ] .i 25 | f
Phe hai 1 OABFBARY DS SHAEED BPHFOI T Broiaes MABKEobI SIRHBR Py t1 ssus,

nat “Farlﬁb qme@ﬁlﬁlls‘ffﬂﬁé?ﬁ o hatibl ARtdsMRiRImfRpIRG Bfr kiR@i® acne bacteria may
nna

not i It a sebaceous structures and other strains nmay not produce
nat i venipmepapsulaimnivehitles, glone aviin hombihgfion or @ ¢ikar fywpeoBReA & i a may be | ocat ed

deeper, than 400 rim.to 4 nm | i gh n e te, thus

t r eat SRR BRSY Sﬁ‘ﬂﬁ]f“ %%gomr%]lya%‘gor%lncﬁyﬁ/ve&?ﬁ?gﬁﬁéﬁéﬁogﬁp ?@%gi n 30 clinical

tr eat nBBts REAHGRY and Q6RAKauBERE (Thade skilledar bt e gilhcspizb thasthyel | ow or red

visible or infrared Iitght may be used alone or in conbjnation wth the
Of

400- 4 200@wislevverisiy of formas for thg Helivess| of dlaese bines HaempIsitipng Ul & a8T ¢ that is
they grow.in_the. ence.qr relative absence of oxygen, introducing oxygen
into tglﬁgcc% %ee‘glﬁlgﬁ%puﬁ‘%?% Us or gland is toxic or 12 4 May 2006 WO

03/ 039478 A& bkdteR/ndyaauddes spplicitionef tiwadtive sgentrad treatmant Withuan a | i ght

activated agent releasing oxygen ar .a topical. adjunctive oxygen rel easing
or gerfBEEY PORICRAFETnglf W@F‘% d%itqlﬂﬁlb'?}& té?@ﬁ’é"“? wih %DSWY PP e Rent .

| oy va%@ﬂ%ed;) rtﬁ |cDorlal @Jf@?&ﬁ%i@@%n BEarPacivé £feht. ApplidHion 8C4n dcedll t of the

applicatio e agents | his process, as may reduced oiliness of the
ski n, agestmcydepederntdor amplied atiagdthet legapem saghee peienpohane, peerde The present
inventjon is also useful for treating enlarged pores, oily skin, stretch,
mar ks, PGERSHY YF8RRS™hg (al one or in conbination with growth factors) and

ot her di sSorgdgs sn Wk ArebA@hEhak Scdubred i inidy®e desiable &l wheditgitiens@der . Ot her
simlar disorders such as folliculitis which_jinvolve the_pi {losebaceous

( hai r /1eibvey beiritilizes dpaolorigagr ciherwisp inagtivatn any revidupl goiveepite WEReTi nventi on. The
present. i.nvention i hien, sweating, or
hyﬁir @W@gﬁ’scopﬁ%%ﬁge%péﬁ%tﬁogt‘%)%%égﬁ?d cat%\décs}ﬁ(g{r%bggrg%%? ?1)8 désgjléglgds. ‘A preferred
enbodi nent Gie Halt@edubigaithtnicnyrotesOusesmyolttonud edplhite it peatieot her skin

cer at cRion Ak wilob: ECTRA ey oot ShBE oy BE wilial B "agi g,
L TGRS e S o SR o o, v
di seasesa hiph reshyitibnirats dnd nevethelldser lwpd piceosiowlyendvgh thahpiees ateus. Scar [ ng may
¢ OZnOS ! S‘Estaglzedp Pneon% rspgc%gr%excfgral pulses before the hand piece is moved to an adjacent
spot. It has been found that there is a stair-step like effect of incremental temperature tise
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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the follow ng: raised hypertrophic scars or fibrosis, depresglgjg gbéﬁophi C
scars, hyperpignentation, hyperpignentary redness or tel ang > and
hair follicle related scarring. Photonodul atory, photochem cal, or

phot ot herpal {reatnents alone, or in 20 conbination wth exogenous or
endogen&@é%é43%phores, or conbinations thereof, carf“THRHUERY

simul taneously, sequentially, etc., as described herein for the treatnent
of various M@SP@%‘?@?eﬁg‘édlé%%fﬁél?esérlo%%‘?gl"ﬂﬁétlﬁsﬁﬁgThelgépWerl,oo%émher ein
descr i b aniBpbERR pRRRkOIRIhRd 88 dbGEEESul fulSedd cat ment of 1iving
tissue V\%h Ilﬁ%hﬁﬁal%ng, heat emtted Sgie/ a u‘%l gﬁegou'rce, or

|'i ght - act i Veoghr enbedimet usss atiswte dyowhich ettachewyto,oo ishncvapdraied ineneof . 25

Fallin ithin.the sco of ot 0 ulatory treatpments are . photothernal
treatnt \é\%cehﬁﬂgflﬁrﬁ)&‘f@{}gﬁﬁs'ﬁ; %Bﬁ{?f%? ﬁ?fluﬁp’_ﬁ’ é‘?’ﬂ, 1“@%%3%@&6%@% cal treatmnent
of SIVWMIehE@&iéﬁ-I@QQight fourcP asihd SoprdtiatetRAtamet 1B hafvehdebiges Wi t hi n hunan
or animal skin. Further, electromagnetic emtters of the present invention

can f alissug simlatiop@ealcat egori es: those which enit light in the visible

spectrum a . for t | yat i on d phot ol nhipbition 30

phot onodul a%g%?ﬁﬁgﬁéégtu%ﬁ%ggﬂfﬁ%t% ‘é‘#cb “i \y«aﬁa;%s?rﬁecft%thmnf: i ol et spectrum
and armhahllyopredanigh vkin ol undiedt dadiet halal NafuraResyRheti inblaniiol i on

phot onpdul at ory progess; agd thgse that enmit light in the infrared region
and petehyvshie bsryedrbsorked sams vpwelgngth ofdight(er altesnativallly 2006 WO

03{(P3NK63: RicHd Wﬁéfﬁ?, e fopﬁmgﬂﬂﬁﬁ aRG Bﬁé)&?gcfrggdr (t)ﬂrg‘?i?l S Thist&nds t1€at activation

of the exogenous chronorphore, Iiving ssue, or both. A
pr ef erheeefitpaépiel having dader tkiveorpammee sitin,| by\wllowing owen ieaiment\easry Uor

m croencapsul at i on pr ses to l.iver actjve ents, If the dianmeter of
the m%s ’%%8%%%%?9031?5& b_ttﬁ%lﬁcef‘i Pmdgg%%‘znh%wm here may be
-1 el at ipsaldp-cohiiio8PBinl of Gl @hdr¥Phising PileQutditnSk 1dp Y s&dndslat o t he di ameter of
the m croencapsulations 1s in the range of about 'one mcron, then the

act i vevayglengts whigh inebserbed bydhelightiagtivatediehromopboelomatiiraltyrdcbrtinpn  bet ween  t he
r

hagsr . : ' the .di aneter. of . the m cfoencapsul ati ons
s a% e &c@ﬁ&a@ﬂ@dﬁ@%@%&:@@?@@%{h 'SEEP(S"%%“gg?“‘}jF sl AREEE el i ver y will
tend tdudtien bs gferorddr efbeprdenabout ¥nclhdiiBirty BecondsiaBpeat(th 86 frefeltild, | er di ameters

such @i{ﬁno partjcles may be desirable, The mcro encapsul ations may be
synt h By tenlgiie ped monghylonger me Sign ds ysed et systemp faviedodsBnet rati on, t hen

t he di amet aLsaahdy lﬂppﬁ:- L Of N&e be adjusted
accordi ng tg%l%t e a%ggﬁc%g‘%%%p%gﬁﬁﬁp es %eg%%ﬁ%w e es ?Itné;tion of the
opt i makermall dffeetsboth. Fais arofirentally siimulateyiha qrgttdshespafileinghiagzingt o t he skin,

skj.n endages or, ski orifices. Larger nol ecyles or proteins
R, SRR R Doyt ek oShmotiecoayales; droses. (s ey be ted ©

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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cannot penetrate intact skin may be delivered by renoving a portion of the
stratum coneum or using ultrasound (or both) to enhance del4 May 9006

M croencapsul ati on nay be used to inprove delivery of known agents such as
chl orophyl | , carotenoi ds, nethyl ene blue, indocyanine green (ICG and
particl é‘é)ﬁ"”éasr bon 20 or graphite. A known techni ql}’&q‘fl@PZ/-ﬁ %ng a laser to

pr oduc hat y ,be absorbed by indocyani ne green for a hair

r enov al%eé I ea% ngﬁ?%%?%?g&sﬂ‘% %@E?ﬁ%@ﬁ‘? aﬁeBtrl%lle%ﬂ%%'@?n 9r3 Qpirabat ent  No.

5, 669, AfimctiveioaiigdngelbaingbPasiaa Bnt WHRIS Mifrovd AenB3SpgRN  found that by
using smaller particles and putting the smaller particles into nore uniform

di anet &raReat JEwEYpRent i skimdisordes may be » disgsaiifdiceciesulinifiler m t ar geti ng nay

be achigvied,: r latio L. ncl ude .i.ndo i.ne green or

ot her é‘%gqté?@g%n%ﬁ%%% rrécggsy‘lfjsl nﬁ%ﬂf@“&%&% SW#@%SI?’%’ r?‘ﬁ%@%@ﬁ ng

(11 poplor fimipishelmppaieintofipyrear. Cllieprésant ilehimliSaled nR8R MrSreafpd dyes such as
i ndocyani ne green.dye may be refined and enhanced by selecting a carrier
or enc§ "%85”8%1 °H&§%§’“%¥°*a%@#@a wpunddispling{alprasde corhleingiootvéi ity of

pr ef er epdvitR kactodelal ' Ce.,: go t _enahl.es interaction
W th uig_lttar_as ou r?gg tadcl)cv‘fgﬂﬁlléefrdiesgl)‘/Cfa 01 h{:@grgzsg&t%tév%rggéﬁ a}t%‘il]%/m&eﬁ" @Fbgf erenti al

del i verimilandigorders suchias Bblicatitis whicl imvblva divgilodebacehies (hali/bil glafl@hit supporting

tissue ' itsel f or .bacterig, yeasts, or other organisnms residin
Wi t hi nﬁ:[aﬁreagéﬁf ?rgag%felgl.ng%fpﬁes%vn‘fﬁé%“ GG%‘?S%W%“W){M@%@SQ | ndocyani ng
gr dén -tyredics prﬁwﬂhlswea@gpadiP@&hydf&@s S BRAARS s%@at?%aﬁcﬁlo?%ﬁo\éﬁhé' beni gn,

may be acéﬁiﬁvated by red visible lasers, or other source of" nonochronmatic or
mul ti cBeBHa el ?lef’(ilmentth@hgpwsmuwaniye)namhyu@dﬂetree&b&emI y enough to

reach ' | for leg vein and hair renpval, and is

rel ati %E g&lssglfwg%’cEea%?b%h‘g&?giﬁtsagf’o&agﬁwmsf ikl of 0 usi ng a | aser
to prolsioss, ypeshyetosisfkdesdivecsiveniing, Beng RERKRE or MY darhdpd@ SMAMLDG;Qr een for use
in a Ifélg vein treatnent process Is described, for exanmple, In US Patent
No. 5, BEESEBREeHG, Rresshre; enpyssiasisdr at ed by ref erence. Met hyl ene bl ue has al so

been used QeEREHM Rehrd Ry grg]gn &raec%ﬁggqu%ﬂag gfgiéog&gs\émﬁlé %%S?%Od success. The

m crosponges containing the active "agent” nma gTy attach, or at
| east dypfmgtans ofithe lsehateous ordibirianparstud, Bearring FBy pasist 6f odeler@id ofgl and. The | CG

b i ugated with . |ipid i ch woul d t hen h ffinity for th
ey P o BOlloHAR, el hndrumphRisr ot e, CemttstedHREHE SHy acour aftor Lhe
acti veh;@g@sgmejnfaﬁb@lhﬂ@eﬁﬁl ggéﬂtmédﬁessr& IASRORE SN flif fflce RARg! Vel y or by

attractive or chemcal forces. In the c some m croencapsul ation
carri eYcasissi Bhotemodulaiesy phoieshenticat.ur phdtothermd] saatmdrtoaiomf ofihe vehi cl e

| M@ dolnbidatiS it e)po%%?oiu? b, endogenous chromophores, or combinations thereof, can
'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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15 by ultrasound or l|aser or light or other energy source or erhﬁgévI a
chem cal reaction. In a preferred enbodi nent the I CG may bet Miaxe i th

| ipids, or put into mcrosponges (a.k.a. mcrospheres), and then applied
to the skin surface, allowed to sit for a tinme. Excess dye nmay be renoved,
and theN 3% 8a may be treated with laser |ight at PAISM3880 nm bet ween
about 0.1 and 100 nmillisec pul ses and around 1.0 m croJoule/cn2 20 -10.0
Joul edProngh pirtathamekasens.d €5 834 Activalian of dhoreregppalgr oMo liingo about 15

m nut L S 6l d. USP 5,817,089 specifies "particles having a ngjor

di arre?zlrlégrfnsg%éélte&?ﬁm cron". It has been discovered, however, that such

di anmet er s rfaprefentd &pbodpténtaf the AredS® BiverPloanrmosanarioads Resear ch j our nal

article by Rolland et al describes an ac tr.eatment. 25 wherein a topical
acne. dPISEPePEPIIANOD afEow P AR EE &Ctve ARepiy obe BiPpE LBRe. dr ug | nt o

synt h %hbééaisﬂgﬁdﬁ@%rleﬁitﬁah%e RRESns BRAGRE: ?Mestelﬁﬁ\kil}géﬂ% sh@R defiébrf hat an.

opti nmal aneter for site-specific delrvery int’o sebaceous o1l glands in

t he skt thiagruaivreat Hthediameerof thermictonatapshilatimisds orthpeangs of sbsutpandon! y

delivered to the hair follicle and stratum corneum .Myst ents nmay not
ner aherey- et B a3l becrt miy by RtiaR St o 8B 30 Ty "be
pr ef ertpabdieducls ad@the vi pREAE. AF e AiHRPAG LB fii@baabalulbiomiid 18@Er, SNt hetic micro
spheres, _.or lijposones, or al bunmen m crospheres, or other simlar "delivery

devi cdbe ordenof gboxt 29 micrens os gisater. thendelivsry weillitend ta b ewtristed peimerilyr owt h,

. gr@phi t] S | | Labout ~ene.m cron or |ess
TP B Bllfince SR dbhenclil: SXE BT, BcRES Sby R 0SBB. ARG 30 27

PCT/ Us@ein3dalms asy ht gmtiepoogeasural T ifultedsound dpesed ésentmyce tphesatien, suspended in a

| otion, t rasound be used to drive the rticles into the skin. The
opt i rrglile“gh ﬁ‘lﬁ@%ﬁ&ﬂ%@%ﬁ%@?@a% PRames Ay nﬁﬁgiftloh’é a@'ﬂftg‘# de particle

di ametgdordi@sRAGE ApliYabld prit@fples WhEch A6® i HsfiRiiiBh of Bl Bhfchve  del ivery of the
particles to hair and perhaps to oil or gland sweat "gl ands may be i nproved.

5 Use Witasewsliparamstersciat drovieg sealll mirtistea iite the ekiectkinappeslageser skinf agents whi ch

styimul alr_gr h, or.other.hair treatnents, .to thicker, darken,
color, o} (3) used, with or

HFor oREsr, Hhtshr Mot dion B il Elen ety PSR o i Peb U s ed w th
Wi t howknridk peraGatd fihct ékén Papbedaivtiedby bénﬂ@ink!?brﬁoﬁ Rethelrdti@sound at different
parameters or |ight or |aser was used to release (not necessarily to
act i v&PEewR of iiieg Weaspund (or htkkie cplwaerdcdivesy nay be applied to many ot her
agents in L B}[‘H . | ' "encapsul at ed
delivery dgg%éedpgéggfag%lle%erel %%@avégﬁiev?&co e?“n@g%gfsgﬁgﬂeaﬁconpasses al |
such phlsiphyly catotensids, methylene blue, indocyanine green (ICQ) and particles of carbon

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

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

30 . increase the probability of preferential delivery, and/or that selectively attaches to the hair,

' duct, supporting tissues, hair shaft itself or bacteria, yeasts, or other organisms residing '

within these tissues.

14




Pressure may be used to inpel particles (i.e., graphite, cartﬁe[n, ot her
. active agent or skin contam nant particulates) into the ski ,a?éiz&iﬁar I n
t he spaces between the 15 stratum comeum into the hair ducts and hair
follicles, hair bulge, hair stemcells (i.e., the hair structure), the
sebaceol® B{%¥M& ands, or other dermal structures. A PFSEEPE or ot her
gases or liquids may be used to enhance delivery or increase the quantity

of del i ver didocyyin dreen dyp ipreseibhinimedwaliuse, apraarfgo hprelatively beigiur e devi ce for
renovi Ki | ' , S5 kn US Patent No.

5, 037,%%%,5 %A%?ﬁv?:tﬁd‘if)}?%fgﬁig%rlep%%g%é%&gy S(r)e?ée? encg%%amrr asound may be used to
physi caultighwelatio Bght i the 8§0mna redigé)anayreastat deepiptnoath tireachiieit he hair shaft

itself (see, far, exanple,, US Patent Npo. 5,817,089, incorporated herein by
refer egﬂé%‘;es’. ls?ﬁegl fﬂéﬁg in g by gl gd H’Hﬁléti“@é’l 51&8% W?K’pé‘n‘gﬁﬁﬂl‘w-t% particles
dows f RoviniBchnlcli Ak ﬂﬁﬁéa%%er%ﬁ%ﬁﬁ&ql WRtlendh 1ACHE BASAb& hyo have been

suggested in the prior art. However, the applicant Is aware of no prior
art di Bdpeysuinegreen fotigrgds & legrveinftreaiient proeesis desofibe@Sfon ksamgden imdSt o enhance

the pepetrati an, agent int e hair t. itself, or.into

surr ouga ?nﬁ?ocgﬁ? ésjg;%(%uc }Féﬂ‘fj’g%‘ﬁ%?&%{?&5@8%3‘23%813%@9@35 F@t?)h?@e particles
I Nt 0 spRE escolBige @ik préshat iklehfbiite godaack®. enhance the effects of a skin
peel process (which physically renoves a portion of the outer |ayers of

the skin sulrapgpspoggescaytaigingdheastivsagertpoayi salgetiviely attaelt, er a5jeaptet hods such as
waxi n . h il i C Ltion, 30 i.e.,
il (Pl atiibA1deil bl e 5P o L S, TECRITRRY b URBRRT. S0 L o
duct . liffds; whivhtvholisharteve andféinist fot the hkin bpoi glendso dillerativedy, thehe i nventi on.
Further, it is contenpl at ed._t hat yeljow lig\% can be used to nornalize

mel ani HECTIRGHTEY PeFHE #ifer theactivs agentigieleased Gomthe micppergeithiifound by t heory,

1S ekl By dialoitd @thortPartolly 129RGae QR AIMARBCTABO2/ 35839 in the

yel I ow portion of the spectrum590 nmto 660 nmre ances the rel ease of
i nt er neadiicsvohielpe ralessd may epowd after dismpienf dle vebickrimegrite iteadd, pessibly f unction nore

Ily.. That is. if.th | t || t i ng they begin t
ke P R o oxigh) F ol SRR rot Grmstheh + emee! Bitici ng oo much
pi gment or 16 @fbfkeicl embBEMEQARIICT Mayhd Eite@vitR Nipis, BpeiREt , they are

stinulated to producing pignent in the correct anount and configuration. A
known Bieresponses (ardomissespherys)radithepepplied thihe gein aefagerallawesingitfar open

0Lt bt RSy MOy et M RO Bl B, 00 Y2,
si mi | aaboud 300 @sn tetdeenFbbuidbl agt 100 tilliséopulses Ardrarsvay 1 [@emopléuld/as’d with bot h
t Ofd ¢ a_I 1 0.% %glggs'?cntlz h %E ueaagrgen? ge%!siiog Pasﬁ%lcgtﬁ(?o;l\,\gbrogts 1 ge\ygl‘lldl tg 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 microspheres,
or liposomes, or albumen microspheres, or other similar “delivery devices®. '
In a preferred embodiment for stimulation of hair growth, graphite particles having

an average diameter of about one micron or less may be cartied in delivery devices, such
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the skin is still relatively perneable) and also with additional |ow |evel

| ight stinulation. The processes described above may be us ) I ver
two different agents, either serially or sinultaneously. The two agents nay
‘then be_activated by the |ight source together to work sxner istically, or
to combME4iU¥’% hen have an effect, or to deliver twSCT ﬁ#’gerent agent s
that may be acti v%’gd .Si mul taneously or ver%iicl osely in tinme. Two different

i ght EREBONETS- ety S ERERORECS TRAY the h§§‘_éﬂe%d€ %ﬂoiio’brugﬁa’fﬁypﬁﬁlﬁﬁéous to have
di f f er gohisetd @R e PaARIR M Eﬁ%kﬁmf‘%@&ﬁﬂﬂa‘?ulﬁr%%ﬁl gé'ht‘ﬂ&érs%g p@l so acne

scarring; treating acne rosacea |lesions a Wws rosacea bl ood vessel s
or t el basg@on ts puisidopartide digmeteo(espenitlyrifiparticles ars uhidorodc Seledivacne and

Too. enPAIREPtpe B PREFER o 1o 2u Derpass 1) b pd ot B ber o |
subst ant i al {jy of ficHUppiRALEH Thld LRbRUSR VR AeFANPoRRELS Shih sthdifer ent

paraneters. For exanple, one beam may be delivered primarily to rel ease or

t o act haingrewdy onsthes brinrestments. dnthickers dukandederalengthen brémitieye the t r eat .

Addi ti L eyed si.ng t beans .a e sa tine, 25
such a‘g‘ﬁ? ﬁsfélfaﬁ(gl{e&%'g&%ﬁ ‘8% ‘1§|%r‘iﬁ%\,‘\’h %ulg\l/bgr\?%ug&fg? Hregqmﬁ'ﬁm %{Iﬁv%?rg?y 400nm and
red | i glhsonhd 4 differesd phbetgisior Hiht@pRE@waiBded hy reGQ bt debdssta@pl €, a known

process for skin peel and hair reduction nay be optinmal at 1064 nm for
saf et y2S4Xge POPeECRat i ng al | skin colors, but other wavel engths may be

Ded e 10 Sy Bul ) GBS SlanF LG Bk RERLASt . Acne

reduction is achie process, as we using lasers or LEDS as the
| ow- | egrephi®lotiongy HEhedeur ‘Tacapsulatedwdalivery detite " dhasé herainee b gémegic teamt he

absorptj.on spectrum.of .t he .fopical conposition used. Particularly
prefer\‘vjé1 HF’%?BmP??B?S SUCRASHEE I Ds are those conprising hair or vascul ar

growt h faCtFQés%r@fnaﬁBé&éﬂ%m%{gpﬂﬁcﬂés\(ﬁé%%‘?ﬁﬁ%fb%ﬂfmoﬁi@fjacﬂivé(t!”es t her eof ,
17 4 May 2006 WO 03/ 039478 / US02/°35 as well” as derivatives, anal ogs,

and ge3tsii e sin pondampin ppidigulpies)into die skinctitharioribesspaceshetiveen the ni t hi ne
d b ' : - hel. ' t gi ni.ng £ he, | ow | evel
e PR Ea M 8LBGF e DR iRl SRRl BRI AT e o

bot h, lidivestdubtitic)) thetstintets 0fl ghabls, veothéigledehl Siddctirss. Ar pBQuic@Po®al conposi ti on,
or both, for, skin peel, hair growth stimulation, or hair thickening, or

i ncr ealECH A HAUIGRY fayused;ig) ehagice diliver &r tcrepgethoquently of felereRaj r
0, et o R b ol SRR BRI SIS O\ o,
be opt deseribed, rfonﬂixmmplaiintUSerlsNbpi,ﬂﬁmSthﬁdﬁséicbqiotaml tyfrefefefcepat i ent ' s
I 5%1' 001 A5t GIRRS A My e tSed B physidalty Githverhal dyb And (o nbaros penstration ' UM O the
into the hair shaft itself (see, for example, US Patent No. 5,817,089, incorporated herein
- by reference). The use of ultrasound to physically drive graphite particles down for the
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 embodimen"t of the invention.

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

production in the skin. While not wishing to be bound by thgory, it is believed that light
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10 conposition. In one case it may al so be the best wavelength to stinmulate
mtochondria or fibroblasts. In another case it may allow SeMergP¥nh of a
mel anin or dye (or other agent) having very strong affinity for the
sebaceous ‘%I and or hair structure and a very strong absorption at the
wavel en§{H3PEUE for treatnent. The various enbodi nentPéjTB{S“ﬁ-ﬁ%” i nvention
descri beﬂ}?helﬁjgei n are fallso well-suited to the stinulation, proliferation,
and 15 G VEROTHAE o1 theysRecng S un 1o 68H &p) 5 prhanges dheaelspse of wi de vari ety of
di f f er efernRBR: b apﬁ%@&qﬁ hse. |11 effective to
produce_benef iﬁ?haliﬁg:cel ul arﬁgﬁsgﬁ sﬁcﬁgﬁgnéﬁgté%nﬁﬁ%né%%pgl ar

r egeneridel isif the mgliooeyieelly are norvarking they begin mrhakeipigneat agam; anddf owt h.  Fur t her

phot ot ation,of the hair _and surtoundjng tissue can be
'accorrpqufe;lﬂg‘lc’lm\? gg%ihear%%%mmgéﬁ%mﬁ D Q%IFIP%'@HL%E% DZal t hough t he
opersat icogfigaition Bl SiEMeitBiey A€ MimAhed faipi-d‘dggigg PG N9nd dabket ARPRLOL her nal

treatnment uses heat to induce mnor to noderate anounts of thermal injury
to the 2B&Fonligyraion: r ound tissue to stimulate the activity of the target

ti ssue. Exo ubst ances i ch,absorb |ight or
el ectromgngﬁg‘yﬁﬁlg%%ge{w%g%%ﬁﬁggé&é)g%‘{eag’ﬁgslﬁ%%uﬂgﬁh@ﬂ wavel engt hs and
assi st intercéliutah spatesdia tinsmter Sedtiie dormnéin B oS BRIV caviifioR! €B@NL | Nvention by

applying.themto ﬁn area of the skin to be treated. Selection of the
exogen8thYeAEEMBY At friven do futhenwil{aesapp of ganilspaisrend. oRiboBledt ra of the
chripnopiha leonilaRR . a%@ﬁ‘& t f r and

mul ti chroggtﬁn?%eu%% ter Eg‘gﬂé{tb?glﬁoélgga neﬁl{la‘.%g]l%r?gglgegor ar?gcg ({/V\A a preferred
enbodi therskings stillivelativaleperingable) andwisocwittoniditionaldowmildviel Kdhtlstinuldtiorat ment by

enabl i ng at ﬂeeggct teh& dobm' ngnt or centdr al, .30 vvavq%léeng{th of the narrowband,
mul ti chr omals @ PR fssERos 8 ON& Ay s Pirdp deliysrivo difereRtagenisnfithelr neum | ayer

of thesgitllyoaitulpaesislyl ITRE twdeRd Shp e be Qétiv@t@d%ttﬁh@ﬁ%ﬁﬁé mal injury or
destruction of living tissue, hair, duct, or supporting tissue in and bel ow
t he st fogethenta work sypgrEbim@Ey \ADlOBNDEB 478 theCHAveS0 218688890 ddivettmo | n sone

I ngtan ] n_be bel qw. al. | t he epithelial

I aiilgr sﬁiglf%re? ﬁ%@xgﬁ?l%{ﬁ one c@&%%ﬁ%@%&%&& W%YVSEJB%%Pg?IFﬁSIL‘B%r aneters nay

i ncl udéiffetvet lightsiveng bhsavefengthhmarbantd @Ry &t iBultasdhais Rivet 0 Whi ch the
l'iving i&%ssu%, containing. cells to be regenerated, 5 stinulated, inhibited,
or des HHISTRLFIICER 8IS GEAting agivegencdesions pad aleo anie searing) tresting pane

el ect r yRINRL Vi Ekbd r S A tion between

pul ses, al s%glb%ea?ngglrlg‘k zgga cg%mg%c{)%?%% {%io(%%flarn ' é%gar’ oF %%}%Pg‘ﬁ{"éi‘gmﬁh erval .

| nt er vakans insaoiseraces adtnopthemat phvtdnmdalatiod fongeaimghod Sariteyskinveeks, nont hs,
etg,; -%Hﬁdéshe total nunber of treatnents is determ ned

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 léser 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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- deliver

by the response of the individual patient.. Further, treat rrept rﬁg ns
using a 10 conbination of nore than one wavel engths either Si¥dgY ous or
in sequence may be used. As well, the energy intensity of the radiation as

measured at the living tissue (typically neasured in Joules per centineter
squar ed%’%@fog’gsﬁsper centineter squared, etc.), the pllTCEfUS?Wéss??el |, tissue

or skin, the skin te rature, and tinme fr a lcation to treatnment with
a |ighf® ggﬂffscdgqut’fve%ggagogﬁ@ﬂgé &H@nﬁ?%fﬁ%ﬁé&’(%‘?tﬁﬁwn be topical,
15 i nj egithitle dsbaib¥@adeRtiMulatbrdll t rasound, or systenic) is deternmined by the
nature of the treatnment and is further illustrated in the Exanpl es.

Wavel engt h A harddetid deviagesontsiging therlowddyeblight sawrceooadeneette or nol ecul ar bond

t her ei to have at .l east one uni.que.and characteristic. "action
spectr El ?ﬁiéng‘%@fv%el Ocr_t?hﬂ(’ﬁw&myﬁgﬁ‘éatec 8&1‘%}’ #ﬁg}v rl.l’salf?aoé e "ie&ngBei%wm Ynt absorption
peaks thie topieal domposiion,r Bothf RF s@@F@KQﬁPgﬁmﬁhﬂﬂiﬂaﬂ&lﬁoﬁﬁﬁﬁﬁdk&ﬁiﬁ@ spectrum of
one line of human fjbroblast cells in nonolayer tissue culture. Different

cel | | PriBYessphal fensity, hair growth tate; stor,os Alserdiak pigmepiation, dair shaim 3 di £ f er ent

pati enfiskn ol ' | LI oF Pt j 0f,. ct:xa and thus

usi ng nar r%&%@hﬁ%&ﬁ%ﬁ%ﬁ%& ?%C%folnjgzﬁ? gé@?‘gétﬁfe}?ﬁvﬁgﬁonﬁlﬁ%g%fo Fhtic | i ght) is
al so uweveldngthitimt pray e optirgaltileiewpf iheabsogitionichahctaistiendf the\Pagunr's hese cel I's or

subceljg.grl r co one@t .are 25 irradiated with wavel engt hs corresponding to

the ab P@ﬁ"&??%‘&k © GRr SHEneRROr e RSt onspeqtiughefths topigalf r om t he | ght

phog o ncczzgﬁsiﬁ&ﬁ OLRBE ¥ it A" fe-besk :@s%.va@ﬁ%tﬁ ﬁ%iﬁfu%_a%@xﬂft%ﬁﬁ!rig br the

energy determ né the cellular effects. e conplexity of these
conbi nBrpblasis. Ippnethergasstionay Hiny spiectidnofd nrelron ardyé (mothar agent) he prior art.

Basi c vel.engt h.. shoul d roughly.correlate with an absorption
nexi rrglll ZJf‘%ﬂrg V%ﬁgup% %‘Jg?’t)gfg fhest ag?fﬂ%%lf“?_ r&%“ %”%ﬁﬁ%‘iﬁ%ﬁ?y “%i ssue, or
exogensiyerptidil 2 fphokRngth AsToEraREas THe vilidusRendesicnlffet 0 target nore
than one maxima - either simultaneously or sequentially on the sane or

di f f er BKeOtioR deseribadiherpan g alsawell-prited émibe stmulation pisliferataiiand action spectra
ar es CogR oFRaifi Xmgegqun\qgl&qg_osgms PCT/ US02/ 35839 for a given cell or
e

subcel Tul ar conponent or ogenous chronophore and different wavel ength
-maxi ma i r rBdicatd Dwideagrigry ofidifferetiopératigy Pardanestats thet mayf cobdpeisavavel engt h band is
overly broad, .t hen the de irﬁgﬁiggtonn ul ation effects nmay be altered from

t hose PPREEAMSHCEY5IR Brpdusshepe SheughridripsEssrdieht 5 i ntense i ght
SOUT CegpdiBMti | i I Wi, aghgr 1.fh the present
i nvent i %n, ?ﬁ?%rolﬁlt% ?g‘gﬁfa?%ﬁ%}ﬁgo%%%%ﬂ%@?g%@ér r omﬁgﬁé}%g% ers. The

| aser mpddrsion f e haik awl swobtididgrtizsmeicic bavicebmplishedvia esehemgins abands ar ound a

d ofg n ad&cn%@@ %ové,'a?thbugil%él op%rra%ng parameters may vary. The difference being that

photothermal treatment uses heat to induce minor to moderate amounts of thermal injury

to the hair or surround tissue to stimulate the activity of the target tissne.
Exogenous chromophores are substances which absorb light or electromagnetic
radiation in at least one narrow band of wavelengths and assist with the treatment method
25  and system of the present invention by applying them to an area of the skin to be treated.
Selection of the 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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narrowband nul ti chromatic devices -- devices which emt elect ronga&it icin
a narrow band of radiation either synetrically or asynetri céaqvﬁaijf und a
dom nant wavel ength. For 10 purposes of the present invention, any device
that enmts electromagnetic radiation in a bandw dth _of about 1000

nanonet M&34¥ithd a domi nant wavel ength can be consi'§&EE ¥ be a

nar r owband, ltichromatic emtter. LEDS, whjle not nmonochromatic, emt in
such ac%%@gﬁ%ﬂmé@“?eé thephoimadyleted Qs cabbieiry sHphtheapitbehial i ¢ enitters.
The napLeueandyal | ows photons of slightly different wavel engths to be
emtted. This can 15 potentially be beneficial for creating certain

desi r abl e Semetdxaphiss ofpdssible vpsttingpatamieters maynihcladd the wasdengihso®r ci al | asers

emt |jght at a singl.e.,wavel ength, of Light and ar onsi dere

rmnochh‘gﬁg?tf AgRAL g‘@mﬁ’f OI"‘Q%"SSEEH“’&??CW c‘qata}nbugtqqgs E?ﬁbF&ge‘éqr‘l‘t? ‘has relied
upos  tisulged) aitited, dr-dBstioySh R EAFAHRbS Sulsed BhMte Budfiod)agit el ectromagnetic
eni ssi ons. \Wavel ength may al'so determine trssue penétration depth. It is

i npor t elptromegnetis gadigtipndhe pynbir afpddes tog duration betekn pHestalwget cel |, tissue

or orgaRn,...Tissu netrati.on depth for, intact skin may be.different than
t he ti%ge ﬁreea-lﬁoear?ergl?%g%%atea%ﬁ? RP %E)érjln%”cagrlgpé"dﬁ%ﬁ%‘ﬁeﬁ? Hg%fmglﬁ? #bEAY my al so be
di f f er BAg ad s Biys, Wdehs, nivathsp@ennd lieadQin@ibee HZHARAdnGas deverp@Rlied or that
has ha%@%rl east ﬁatgpprtion of, the stratum corneum renoved by any nethod .

It is esponse Pk theindivituglnatient o tFurthery treapmeyt Fegimemg usiRg ®rophor e that al so
absgrb Ll 8128 : t-hni ' | astic Petrie
di Zﬁes&egoﬁm%l?%gﬂé or %‘gﬂé\%ﬁl‘?}g?%gﬂ%?g%m toﬁﬁ%&?é%g@%gﬁ{;b?o penetrate any
t i ssuessedr Apwelribe énergytistersity bivhy radlation escasastred atl thgltindwisaeng a dom nant
wavel epgt h..em ssian in.the rapge of ab(gut 400 nu to abo%t 4§0 ma has such
a shor&%%@g?ﬁé‘f 1p foples pst cegfiptetet gUAEd Yatts P fgERteT s, @64t s can be

ef f ect joy gHYf the@aM, MW sikiR, ér']'s%ld tﬁlﬂbér@ﬂregﬁfﬂtt&%orﬂﬁﬁﬁ%étﬁahit@n of the

radi ati on, 30 whereas |ight having a wavel ength of "about 600 nmto about
660 nnireabmeniiyvith adight soyrce,gbused with exagenaus ghromophorel Gyitith cai be topisal, nent  of t he

| oyer |, .l avers..o e eeper. s esi rabl e, Accordingly, the
se ectﬁ@‘rtitg%fdn 'ltv %}ém@% ﬂgﬁs\[é“@\%\g/reﬁygt G 1so¢g1wge$§rdtﬁgp§% Oéghet ter is also
dependentmenaridie fitdp Musiatddiete BRahpldesi red. The sel ection of the proper 20

4 May 2006 WO 03/039478 PCT/ US02/ 35839 wavel ength is one of the significant
par anet er s WorekagherEchdargel gelber spbrsliplaveomponentns olesplar bosdt ot hers are

| TDOT t ki A8, 43) have TOIAGI0h PN R R LB ACAOE A Bkl B LGB gSent

i nventi on, l'ow ng are ere par amete nust be chosen
and apgxhibigsicdrain didvéromagretie or light abebiptdn pakgnahixdmi atkhuwed 6, @ i n order to

P R e BBl S B GROD i e 1 on o

monolayer tissue culture. Different cell lines (of the same cell — for example fibroblasts

from 3 different patients) exhibit some differences in their absorption spectra and thus
using narrow band multichromatic light (rather than monochromatic light) is also 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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indirectly nodul ates hair growth. Specifically, these paraneters &@ﬁ:
Energy Density -- The energy density corresponds to the anodriley ergy
delivered during irradiation and is also referred to as energy intensity
and light intensity. The optimal 'dose' is affected 2¥HEU|SG duration and
wavel enStHP¥ s, "these are 10 interrelated and pul SETFEPEF8N is very

I nportant - in._general high energy produces inhibitign and |ower energy
pr oducts® SPHERIAF Serellipe QrperFrbariegpeerous e tspbeR apeditleRE for t he

| 11 adi @hjeRRoth Snakfihy inGlitatibC by ROGhcY BifeRBt relllilsh the desired effect and the
target cell ™, subcellular conponent, exogenous chronophore tissue or

or gan. ( e. g.If be Sawilengtislznd nosetpbrodl, then theadesiosl phibfoamtuistenfefiectd 5 hunman

fibrobl asts, thaugh greater .of |esser ma | sq.be, useqd successfully).
Cont i nla%sl%e %{;@%@%@gyﬁte ‘{?flséﬂns-eq‘@“@f’ “f%‘étabéi??(f)ii%qn q?@nﬂyr ation is
af f ectiginflight HOFes PAY BERECeSirableThMERRE BpocifiddForARE WY tHe pRldbgtement s are
different if pulsed node is used conpared to continuous (CW nodes.

Gener alnysption,Heconiiasidel thegeof muliiple nasrovwbend emitiexsr 1a¢ laser diodestanent r egi men and

t he . her.s. 20 Frequ | f | sed) -5 e.g. higher frequency
tend?%%q‘ggn{ﬂﬁ%?%!ct%%mﬁﬁ I%av?%%égg%fi% &g ﬁg&ln%élor?‘éﬁlﬁgm{%og%’éﬂ?%rﬁul atory, but
exceptiapowbamymultictomatiddeyiceyclieices wiith smiteldcRemaRvicie ahivgbt  out put

repetition_cycle whereby the irradiation is repeated at periodic

i nt er ¥R of 13 WW%?‘&?W@G“F&HW@W“&@HYﬁ@“ﬂ%@?‘ﬁ‘ﬂ%@’aﬁéﬂﬁ& Feti ne bet ween
puige ,-H&P- ' MRk I . l.ses). 25

Su%(fa lu‘é}%ﬁ%ﬁf\% %égsgﬁt: S g‘rﬁ;gl?zde?%etﬁ%pl ca g%&r@%%@#@%rq%{%rg%la] ed to the skin
- in  adeoddidticd Hyabbutt 1§80 panesetats arawné atibmimaninedveltegthom ber nore of Vitamin C,
Vitamn E, Vitamn D Vitan.n A . Vitam Vitamin F, Retin A

(Tr ot 1 RBTS E  PEraP M G F SIRBp eobRomah, o oy

f act oremigigRuALRBowHANE B to Bk Bdrsiered RarpWiahd BS®lchrofftic eikbél TRE . @ bl eachi ng
agent, an al pha hydroxy acid, a beta hydroxy acid, salicylic acid, 30

ant i oxXiagrayiband sllows pbetpreiclichily S termé wavklengthato beemitted slhis aant er deri vati ve,

R A AR G e T e A

hor nonentran neRzZooweneréialthefrentit light 4aRREIeGAvEMnENOf N@LERdrS UbSt ance, a
cofactor,  a catal yst, .an antiafgi ng substance, insulin, trace 21 4 May 2006
WO 03/59nsderesl pempciygnpiia s Bregise pldasst accpiding to diemgior shites religdaipodn  magnesi um
etc), 4@ 0 e [N Y ' s h stimulating

subst gﬁac%bﬁéghigﬁ"r&g%hvﬁdﬂ%%ﬁ@%? Fﬁ%ﬁgﬁg@?@%é %&gﬁ%' a natural or

synt heti c Médvalength mmy also dbtbrapimediseieryeaetraiion dépth. ol is importaphfobiteor of AP-1 or

C-Jun or. hot h .
' 2]0 d%sue% wavélength fo reach the target cell, tissue or organ, Tissue penetration depth 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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proline, hydroxyproline, an anesthetic substance, chlorophyll,
bact eri ochl orophyl |, copper 5 chlorophyllin, chloroplasts, &dyigy 2005 ds,
phycobi | i n, rhodopsin, anthocyanin, and derivatives, subconponents,
i mmunol ggi cal conpl exes and anti bodi es directed towards an% conponent of
t he tar&&“@ﬁ?“ﬁ] structure or apparatus, and anal ogs SCHUEHEBve itens
both natural . and synthetic, as well as conbinations thereof. In one
‘enbodi WHengH it oe fghFeﬁ*ﬁnﬂﬁcfﬁ‘}*Pﬁféme@éf'lng %ﬁzf'avseof@f:m_ﬁ%%mﬂ?%y be used 10
for al iRbites atdienpdbaf s efelﬂ& hidbe trbifersdth Qccofdiﬂ:lg':‘igﬁfe:pkér%éhtt 0 being an
|

effective treatnent netho or reducing and elimnating the presence of

c ommo ringesyien, B follpwingsurcthe mbvent pasmetelsghatingistirecthbsen asddpplisd tor eat i ng
condi tons. such as pseudofol.liculitis barbae che rgpsacea, and sebaceous
hyper p 3%?135% foﬁgg%&é%g@ﬁ CIRASRET ?)rﬂeratfjé’g(’tﬂﬁ'ga'ggtﬁf“?ypcﬁﬁis’ﬁﬂ Y& the reduction
of zel patthvirdy®leadifik Bthd B¥m@itioh BEinhibeth ok 2eftpRSforSMiibiplitetry @ use as
described herein, adipocyte cells can be photonodul ated. =~ Mdul ati on of
adi pociptieestly medulates paif growthe $pecifieshy.dhese paameters athe condi ti on ter med
cellulite [ mde i I [ h t f th l.pocytes, through
I ncr easi ng %P]?%rl%el abgﬁél %:ngfg%g%{%s%tpa%gegg%@?%g{ﬁ?%é‘?@t §{%gl§8e of lipid,
| i pol ydulisered durinptittadiatichuadisabd wfatddan a9encfi8Shientity ballighaftdasiacconpl i shed
ot hrougﬁ} one 0{| a_conpi n‘%t i on of massage, vibration, 20 ultrasonic

cavi t athedpimal ‘flossois affectadibs pRiss dusaiioniand Wanelengttat thwnthese % cept ors or genes in
adipocyi. godulatd N c 1.‘5?]@' ' sources of
- el ect ?}Sngglﬁt& I C br‘gd(?g%ﬁie%?]ﬁg ong&g{#ﬂi %%%ﬁbl n t%]%;r%&%ﬁdﬁéegxogenous
chr ondphibities awt lotwepéreedy pyodagep sfimdlation. i nj ect ed subst ances which sti.nul ate

or inhibit these processes. Photo ul ati.on increases the.local

o cr oc r culIRF SR THE8 BRPPEY Firs EF dediahan b GV RRIEbBRNEISL | vi ty of the
25 adi p@cint essidn dffed BROME taee@lll, SubcbMilAesfhohaE BkogdhdusOCi I cul at i on,

met abolismor enzymatic activity, or_conbinations thereof, nmay be produced
by phohsrmaphipigitiseue anerges(e-g. .6 mipkeaserdstipé Omniamaprbp eifectimgfonf t he t opi cal

ch r gyl ' non- chr onophori c
co%ggﬁl?r %Eéﬁ‘?m%zaﬁ%b@x@ﬁé #eﬁg@(%%ﬁﬂulﬁgﬁ%ﬁ%v'ﬁ ?%Sug‘?]eg&lélfﬁt he phot onodul atory
met hods, i ohtigicny Waae(CW) epilked -leigg e dptitabgiyse diafibhie affediat it her mal 30
means may be used _to de%troy adi pocyte cells_ alone or in conbination with
phot orfBefG PERBEPrsyeh aenerahthefugey fHaniFsptots ae diSenyf PEscdgens isusshr omophor es.
Many | J.\i | ap = of their

maj or dogig e%gfe&?rleﬁgﬁﬁ i(%ﬁgﬂlggbgi ?S?aéelrf}’\’/?{r%g)r?%%%@tgﬁe Igg%ai%%d?% ct8 elr cells and
DNA r gpatmenssegineam and 2@ W kipde 200therdD 03/ 039478 PCT/ US02/ 35839

20 Frequency (if pulsed) -- e.g. higher frequency tends to be inhibitory while lower

frequency tends to be stimulatory, but exceptions may occur.

Duty cycle -- This is the device light output repetition cycle whereby the
irradiation is repeated at periodic intervals, also referred to herein as the interpulse delay
(time between pulses when the treatment session comprises a series of pulses).

25 Suitable active agents for use in topical compositions applied to the skin in
accordance with the present invention include one or more of Vitamin C, Vitamin E,
Vitamin D, Vitamin A, Vitamin K, Vitamin F, Retin A (Tretinoin), Adapalene, Retinol,
Hydroquinone, Kojic acid, a growth factor, echinacea, an antibiotic, an antifungal, an
antiviral, a bleaching agent, an alpha hydroxy acid, a beta hydroxy acid, salicylic acid,

30  antioxidant triad compound, a seaweed derivative, a salt water derivative, algae, an
| antioxidant, a phytoanthocyanin, epigallocatechin-3-gallate, a phytonutrient, plankton, a
‘botanical 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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This systemis present in many if not all living organisnms ran in%)ﬁfrom
bacteria and yeasts to insects, anphibians, rodents and hu 4 s DNA
mechani smis one which is involved in processes to mnimze death of
cells, nmutations, errors in copying DNA or pernmanent DNA danage. These
types oWERPBHGFhnental and di sease and drug rel at ed FCHURIZAMge are

i nvol ved in agi ndg and cancer. One of these cancers, skin cancer, results
f r om uHeRs Gucduding igpie caleinmgragnesiviectopmmenlsy thinoidilpinesigside: annment al

expos . . Laht.. E?‘ﬂﬁ'ﬁ ald. ] Vi r ' re unavoi dably
exposcLallJi t%&g@%ﬁ%@{m éﬁ@kt@%ﬁ,sa a(@l esﬁ%ﬁ%ﬁ%%%r%’gw%%damge whi ch
i s pr aguthede mslaainchmagioprateihdse indibitor, tat rehildfor bH1EP-DWACTah biesbtigyri mi di ne 10
di mers. Thiﬁ auses, the DNA st r“HctureCr]pio ?gr aLIter,ed so that it cannot be
read oMORRSpPEHOXYRIRINE. R grssthptic uRsancy; dhloxephyll, bagigriachlorqnbdl. €oBRSFes and t unror
devel apReihyRR IRbOPRk, cirdifidillQ Pht8bdh, MbGpkiTRRRcRYAL 6@ An enzyme cal | ed
phot ol yase hel ps to restore the original structure and function of the
damagedtriDilives, snbemmpstdantsginymyplotrzchaemiexas sdactibodies doleded towaylds . . . . . to then

act to repair 5.1 he damgged by ultraviol.et light. I.,n the dark it
bi nds 3% ¢ ‘P?B“Wﬁ?f&ﬁ‘?ﬂﬁ%ﬁ%gf&i°ﬁ%gpd‘far?f§e?ndéf1%18$sé’é ﬂ%ﬁ‘ ¥d®® | i ght and
convergoth hdturbl¥rd siiiRetidHs 3eB A6 catihdioflt desof N0 di mer  connecting these any
| onger) and thus the DNA damage is repaired. This direct reversal of DNA

damage is dapneembodienbeidheinvention.derical v cyyh Srwhiptens mayda vesdposure to bl ue
I i ght | i e and uses this energy to “split' the diner
an thfﬁggfegé %’reg)ﬁlf reamgg}?\igjr?en%kngNA structure. Qther nechani sns of DNA
repair exi i additionsth beind hesffebidectepmsstrt methad for reatianamialintnatial thael |
understood at. present, but naturally occurring or synthetic or genetically
~engi ndBFERCEE SPBIPR s PRetriasudatarais Weans Aandifon salsly tsiatigeni sm sour ce can be

ut i 1'i zedaqifios RELY psRl@RANIARRs B ' et Rlshipagy, g0d Pl ant

appl i cat ilolns. DNAp(ianagchfrﬁ%(Pl?g%g’u‘%%Q g%tgors %’? gér!‘?silﬁg%rﬁg{l%(’r%i ol et Iight
may 2 9resentdnveatioesd ag dprlingiondd thy redwgtiomaticellulitd. tlsthgtemy ofthe lighitact or s - as

other enviro nt.al damage r toxins, radiation, drugs, i seases,

| chlgnotsﬂ'é‘ip%lsp?‘&?n@? %nggﬁecaégfgsgﬁgerﬁlgjg em, ﬁ?@?%%ﬁﬁf pan bg photo @ﬁﬁe‘fr avel related
danagevodiMdion ofidip@she®blomd DLfat £AHERE or B Hlter 0O EAHRh hefmePeamYRR SKin and DNA
can be treated with topical endonuclease conpounds with, or wthout, the

assi stcamnbemede irrstly wmgh deafhonf thegdisiasyias tyroughdnpseasing thsiy megolimhanci ng

e g il B Hohb TR BRR-EROSHTNY SRR " Tre Use of such

nat ur aleltyuctien tandtd actonplisiicl iebwihlope 6f £edntination aBASkieaibitic)gi neer ed

phaot ol yase enzynes, endopucl ase enzynes, or rel ated enzynes or other
prédt ei grjc cavitation, ultrasonic thermal heating, modulation of receptors or genes in

adipocytes, modulation with any source or combination of sources of electromagnetic
radiation alone or in combination with exogenous chromophores or topically applied or
injected substances which stimulate or inhibit these processes. Photomodulation
increéses 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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4 May 2006 WO 03/039478 PCT/ US02/ 35839 functioning for DNA or. RNA repair
have a wi de variety of applications. For exanple, the abil iﬁVaYgo‘iﬁr eat
skin damaged by sunlight/ultraviolet |light of disease and to repair,

reverse di m ni sh or otherw se reduce the risk of skin cancer could be

used ei MEPO3%™8, theraputic treatment or as a prevedGLESI%SE8ure for

peopl e%th severelyﬁ,sunda&age skin, with 5 precancerous skin |esions, or
with sKith SEEFR &t preseh) ie mspy Bapiaidivapagreadsmeaangang  fipm backrip andidapts and skin

cancer ibiaectQafphihals, REAnd 1RAAR, OThiSHNA Akl SRkt gor der s, di seases,
dysfunctions, genetic disorders, danage an unors and cancers. In fact
pot ent iitEolvpd amgrotdsses tyminghizs devitlydftcetia wentdione firars & copfiheDNG dir om  t r eat ment

with p L .simlar proteins, in copbination with |ight therapy. In
one 10?%1]%%%?@%? dﬂ?agF'htﬁlﬁsﬁg@ﬁ% ‘i%lc?ﬁf’lr%nﬁag%éi%?sew ARgEelate hai r supporting
St 1 BCt (NS datage A ifvolde ifl RSAAR Bfler.ONl Y hai r growth but also hair
transplant growh and to reverse graying of hair. Wiile in nature the

light to actneaftbesesencernskislopasss respls fommitravotes Hgit demmgedo teal  sunl i ght |
essent i WroBihkd i : | aser _and, non .l aser rtow band or broader
15 banm%%ﬁﬁ soulrb%gl'hs%g%ﬁy'{g%t%m%sfugei?H%“Sh%‘lnmgg@ozftfaﬂﬁ?@gpr oper wavel engt hs

and tr exzpmigms arepasaitable e8posscioSellRet £ thubhy hefathFihg SWYafItnef i | ter ed
t hr oug | ect,ive sunscreen could be used to acfivate both native and

exoge na?i%’fgge i} gredusd s chaagedn thesediee of the Bldessiled ppiniidinewoul d be to
appdy bR MHEONES e digh %ﬁﬂn& foe&taltg\fga B AaGPRhAR bk Fha ol go\r)]atl sour ce

exposure to the proper wa engt h band and paraneters. eiflle vari ety of
|i ght swUprgss bpthe skinkellsh@hisaffkety gobesnd thrher depolgencaf addieseri s descri bed

el sewhgre.in tgis .application. For exanple a |ow energy m crowatt narrow
band bﬁlf]g%nll oﬁléeclfn%ﬁwfyé i ght source or array with mxed wavel engt hs

coul d be uthhé ARE bhtbllyadeh¥Iph PREth ' 'r@ﬁ%m oduces by
the |ight sourrcbzﬂgrﬁd ngt_ t eesogrce.ﬁTIEg{seed@k eé’ﬁ%@ﬁin?ﬁtgﬁg%@m |

r ec ognibs damaged DNAelnisresiinglyphpjolsases aresctivaied bat light.r.otvettyenetc to regdti at i on
capabl j . i e el,engt hs used in _.the various
errB%di %sﬁst? f_!, én%éégg'#l{er%g‘r’]l%é%%%\?/glﬁt eo%?ﬁﬂﬁﬁ]&{i%@?h?e%%gﬁ“mmné&%e filtered
et al - diainied exeated by the ATV light ﬁricuihﬁl%irﬁs&fﬁ]tohhrﬁﬁaja@%ﬁgﬁﬁﬁdm&st(ﬁo @infiom nant

wavel engt h of 415nm 20pm and an_exposure of 1-30 minutes at 1 - 100
milli \A%P%F%C“B%fl}ﬁﬁﬁ any donsere anst this the BN slrmpge jspensiiek Thaudicecosrarsal mi nut es t o

ot ol onoh SRR S BALE blor gt A0 ThPE R s SR Rhthte BORYER The \i'Si

used al one, the wavele the visible
spect rabsgrbg the light ensrgylatduisessitliseaergkiotspliti thkfigsr andibpatdorBiet oagi ng i n human
-skip and ti e nd tivate.natural photolyases. Mreover, this

mg/dgl ewwﬂ@i%sgg&g:\efﬁtger&qq ‘Tmﬁﬁ‘?ft# A Feppinp¥stagwelkni sns to reduce vein and

capi Il ary 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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visibility, normalize nelanin and pignment product, and restore natural skin
coloration. 24 4 May 2006 WO 03/039475 PCT/ US02/ 35539 Anothé#N%¥§h%§e woul d
be the repair of cells in the skin which have environnmental damage but
instead_of repairing the cells which lead to skin cancer the cells which

| ead to“gﬁpﬁﬁﬂﬁbhotoaging) of the skin are targeted MUK E3¥herapy. In
one ng&l, kin fibroblasts which have been sun damaged are treated

epbodi . . en,
wi'th forisfacaNg of R Aggprithiye A fide verely phapbirafiase §os epmiplofhsdul ated with
bl ue 1} o ' : t%ﬁ I 1 i ol yase - that
IS pho%%%é%??%%%?gﬂ?%?gﬁg*l%@s t é@@%&??‘g‘%g @ﬁgwgg ?’urg‘{%gsr%’e and thus the
nor nal difinigh érethengisefedtde éhef ridhrob kitim sdnceNdAult ibe sisedleitberian g theraputial  f unct i oni ng
and proliferation of these fi roblpists - vvhi'ch roduqc .the proteins such
as col FRYBHTShtf ATaSHiVe TSR PERAIVED SRYPialy SHerlamagyd SKingPilind subst ance

wWhixh GradfiCerdid sRiti18kidn8, P ithiskia catidr. €l astic and youthful in appearance -
t hus produci ng anti-aging or skin rejuvenation effects in the skin as well

as i nprovi rigiis prmciplerappliasmet eniitorskinl celiganfskipcargrar ift to 4 ey bieadh.  Var i ous

cof act or j.ch are invol ved i.n thi hot or eact.i vat i.on process can al so be
added rglllgseho IﬁiqPCE)LBI glgﬁni’aglglé?r\égﬂs/’s Sén“PﬁeE’aqu f@“‘:?’t?nsr’ Eﬂeh‘é U dRmagR AR o ove t he

ef fi citames @i ciddes. lfact PoRE®AIY anyhitiBE cdle hight @4 HReETIal eftddtstiftn pr oduct i on of
t hese proteins_once the cells recover normal function also may be added

t opi cdreaiey with phetplyessor similar ppfeins inccophination with etk ghesmpy- Islopd 1 ej uevenati on
. ‘ I
e nbolliert Bt ! Bl OACHt MR S Be Sl BEIRE P00 ki

per meabirdsidry natronlythair igroovtie itelso hain speplantgrowthand toeresdeserprdyatgrdfer and into the

skin and underlying tissues. 20 Renoval of a portion of the stratum comeum
of thé®kin can al so be used, alone or inconbination with ultrasound, to

enhance penghileah ndtiredRdidhetd a8V @F phdiSiSRe tPpRhEREdnYes fRRPLLES agents.

Addi tional |y such methods of renoving of altering the stratum comeum can
assi stsunlighbeosesiiallyiapnlightt serres, lasgriand pen Inges, nefréw bamsharyprafiersane or al | ow use

o BB, b LG A VOB B S Giaf  2° 1T

phot olpatisiesers b eslectednThid wednieleuiladht #Rered@iduith biledlive Sinkdrét@ coat ol yases,
conmpounds derived fromother living organisns (that is one may use for

exanplbe usedioactivaty Bpthpstive end exegengesisapplied phetalyasesr Anothadtesinemeder i ved, or
synt het i- | ' . use themin
hurran%?E:a%%%lrg%gE%é?gg{dé%%kﬁ&g*#%%{dgﬂ%nh%?%]f QFB%%B{I%@@ Es@g‘%e speci es derived
phot olexpssas: to @reprégeowiveBgihl tahdhrmigarankicte r Awedde vatieth ollighetyssirtss ni-dul ans
vwbileot rs,ﬁagbgderive frombacgterja - | . .

0 could be uiilized and the range of these 1s described elsewhere in this application. For

example a low energy microwatt narrow band but multispectral LED light source or array

with mixed wavelengths could be utilized. Particularly important is the wavelength
produces by the light source and not the source. Those skilled in the art will recognize
that there are many sources for electromagnetic radiation capable of producing the
25  required wavelengths used in the various embodiments of the present invention.
Another embodiment is a filtered metal halide, halogen, or fluorescent light source
with a dominant wavelength of 415nm +/~ 20nm and an exposure of 1-30 minutes at 1 —
100 milliwatts output can be utilized. Such exposure would occur minutes to days after
application of a topical product containing photolyase. When used alone, the wavelength
30  oflight (in the blue portion of the visible spectrum) can be used to reduce skin wrinkles,
repair photoaging in human skin and tissue, and activate natural photolyases. Moreover,
this 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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yeast in fact protect thenselves with a photol yase which can be ed in
humans, ot her m croorgani sns, plants, insects, anphibian aﬁ()Mé}ﬁaﬁ%

sources exist. 25 4 May 2006 WO 03/039478 PCT/ US02/ 35839 The phot ol yase
enzynmes_function by light induced electron transfer froma reduced FAD
factor W8 PH¥4&hvironnental exposure produced pyrinm S REs. The use
of free radical inhi qitobﬁ&gr gquenchers such as antioxi dants can al so be

used to supPPEHEFEamR FE% E}?‘Vﬁg‘gé“t [seisip phe skiprpdrch haget  acti vat ed
_chr onophafoRmeRBY iR it kﬂs&@@oﬂeﬁﬁﬁ%ﬁ@%ﬂé N&&% ﬁpﬂ cicQRB |y selected

paraneters to furthéer enhance, stinulate, photonodulate, photoactivate or
phot oi A#llspylick lad t agige (Photoagiogipdithe ship aetatgsted fortthis thempy.olnpnenot e t he nost

ffecti . t _— . f f adical .d t Ils.
i one LR AT Mhishiat hilR e A R e R e GOl ng o
conmpi nakd Sibsehieral} thePhbBBakesis ph&tbhodi AV ﬁ}iltﬁ Bk BEIf to set B AbtloRGhe

phot omodul ati on (photoactivation) of cells, and ”EuhOt oreactivation through
phot ol PAKerepairsshapismof phajelyasai-dhat isphatoyeapiivation. Hhipalyystheoepaict or s and

repl acj £l | of act or.s can, f A enhance wound heal i ng.
For engrrI%Fg@égu g cglnti&ll:sefﬁeg%&%ui Ce&lﬂ&%‘éﬁ%ﬂlgélﬁ:fﬁ@ﬂgéﬁﬁéi@gs&gowngh an anti oxi dant

m Xt ur powndal funtifoing abd prolifeeation ofttRRcibrablastsat Whith frodé thedrbtems cof act ors such
and keto acids such as sodium 15 pyruvate and | ow | evel

f :
0 g ht t %%Qr%gﬁ agen} 30 elastin qndyafprogls agjdiand g gseusd Subsianee veigh easse

phog os kit fdnl% e R 2l : . eive
t r eat ment vﬁfﬁmadn pﬁ%{{ﬁ?/z%e an%palg#’%ggﬁc?gmﬁ%ﬁg}la% vma%kég)?g@mﬁt hout
addi t i puvekatipa effenisin ghreekinas frstitas irsproving the lstrartqre ashliealthihfanaioh of hus great |y

. accel e{hat'.ng wound heal i ng and heal i ng wounds or burns that would
ot her w8 ot be treatable. 20 The potential uses of photol yases and |ight

therapy i ncVarbRs céfhifort wRh BRhvdied'iff B4 fhotdPdactiRYiBA BRAS EME1LAFRIE OF
di seases i ncluding spinal cord injuries and di seases; cancer or cancer

t r eat nikied pigheatopisalbi ety eericallyc fethey entartiear imgoathe efficiongtoétdpy; cervi cal
Orsp) 2o amaReko i A BB R R B 1T,
muc ousnermabitaction alse iy be edded repicllpdr desnHRaRBto2Rhdnde the GhinggiBebr not |im ted
cormer RS HRRIGHEPSRG B (BREToR Roehaeerampotoras or
oo o SAEHHE 0, Skt BTN A
appl i ew inatage thnspat acsosa theekindanier gehiatol thedkinyandngdetlyiripadsiehot ol yases. The
adﬁjd ti lQngJal fgfo 4 ﬂo(l:'t?oln'of %’easlkréun%rcomemn of the skin can also be used, alone or
incombination with ultrasound, to enhance penetration and delivery of these topically
‘applied agents. Additionally such methods of removing or altering the stratum corneum
can assist in penetration of the light or the efficiency of same or allow use of lower
powered light sources including 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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30 system cal ly adm ni stered photol yases and al so their cofact orzgq%r
cofactors of the cells whose DNA is being repaired further “Q¥Rn t hese
applications. The use of oral antioxidant or photonodul ati on enhanci ng
agents or s%;ner gistic cofactor supplenents can also enhance the effects of
phot ono®RA BB i n any body tissue or cell treated. PREUVBEA3Rny 2006 WO
03/ 039478 PCTI US02/ 35839 enhanced delivery of such substances topically via
ul t r asound The shadelmse gegymeefupction by light indicad pleirogfiraps{er B¥RA' s strat um comeum
and/ or__yi ' rd-at | ' VAl i Lcl es or
encaps]ft‘cj?’d:;(ft@ﬁ1 gﬁg%%c?&é té%&%&gﬁ%ﬁ@ %ﬁgﬁﬁﬁﬁa{%@rﬂmﬁgt [ sry p'l\r'hggl gess. Addi ti onal
r es eardfifre radichl ishidit@aon@enchenf sucihnadntihadanpeaphleo b wedid wpplededdy certain 5
colors, For exanple, there are studies show ng.that hluye apnd green are the
most  iBF HEOHRJYase terapy Oiber e giai dypRoRIES i de Bk "o fies s howi ng t hat
di fsf ers%ﬂrtcestdnﬁﬁfop@xfly &m&h?m@rﬁ& fiGfer SRS, stifhi@itd ghfwlﬁoaﬂg,and or ange,
I.e., the brarn"s ‘perception of Iight having a wavelength i'n the red and
or angephpattivetesr pliotoihleby ibsitivie os peptrting el avtsshetrprahoethetnaost ' agi t at e

peopl e...10 There are al so blue |ight photoreceptors such as cryptochrone
whi ch "’_f%g\tb‘fe&%taﬁptat e the nolecular clocks of cells and the biological or
circadi an rifyr BREAn Clisses GXffre@RAdi®M Sardd3el tddeBE B ond EmbSdiRGltheved t hat

phot onodul ati on of the pineal gland in the human brain can be achieved

t hr ougwalingean peaseeleraied be ptilizing aprmbingiion ok angioxidants, pell grewihsfactps) ating to the
regt orat r f Ll | tﬁ!gﬁ gF(HI ted in one 15
eenli?odi‘%%}ﬁtﬁﬂg Hltgﬁlg&f%tﬁ n%téégﬁjgagﬁtﬁ)z&c%ﬁ%é%r a §éa§%‘%ﬁ§ﬁ ugﬂ | i ght having a
wavel ehgiolyask. Togtalersysiehittherd®Owith e arvgerdotictom andhgdirady t he nechani sns

t hat reqgul ate resgonses to, so]ar day/ni qht_ rhythnms_in _|iving organi sms.

These JoreiFRsH opFriTCHTe e R eplpapqeindyiedling Horsxpaplede ehopiedtthr omes.  Hunmans

have t @rﬁf’dﬁ |, | £ Dxfata%‘ QNS whi G be directly or

i ndi re%&%re&p ot g%&l?ﬁ%’?aeg{ﬂ(?ﬁgﬁfl S pho%(oactfivggﬂ.agl?’or 20 (%)%{)at oi nhi bited) and
nmor e autythione) asivelt esxefastbry sk ps fity adidsand kéte pcidnsuches sodiimma or the brain

i.ch may be stinul at, or_even di t _phot.onodul ati gn_ af the brain
méel fw?t%gnifowﬁ?\@ngkggﬁrquéﬁngﬁgd {‘]ﬁg Fﬁﬁ%’e“-’%%ﬁ%‘ﬁ S%?Cte. it?cad! an rhyt hm
di sor 4ab®staiaite &Broblabt§ ind Gikhelia? Bdlfslco bk reéifs trdherd i@ ol NSOMI &, sl eep
di sorders, inmmune dysfunction disorders, space flight related, prolonged
under wheletyaseeand blve light theseny withherrwithiost agdibiem ele yatisfus gRwih faglati @in rhythm i n
ani mal Parti I tant i i rising from
R s o S e S LR

canc ersmrnsaig wopld bttetiibauidt e Beaasé. cancer, nmay be avoi dabl e t hrough car ef ul

control of "body cl ock"_ or ) . .
20 The poténtial uses of photolyases and light therapy include: the treatment or repair

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
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circadian rhythm patterns. C rcadian issues al so exist for ny r
living organisns including the plant kingdom Low-intensi t%ﬂjﬁ@&]{herapy

of the present invention can be 30 adapted for use to treat these
afflictions, as well. Warts can be treated using exo%enous or endogenous
chr omopRIBIRHE h either photothermal or non ther malPPFRSIBIRBYUI at i on
techniques - or a conbjnation of both. Exanples of preferred enbodi nents
of end erkdelikery RbPISh Febstanses fapérelly Wa ukizsqyed pssigted delivepyia2006 WD 03/ 039478
PCT/ tJ 0F el b :.S h Lt wi.t,h either

met hod %ﬂ%ﬁher pre egr]éﬁrggﬁ?%%’ ﬁrﬂé‘ﬁé}q?assg?ﬁ%*%@ﬂ%fﬁ%&? apﬁpgcé‘i‘ll y applied or

i nj ect elliary whiceasoencapdulayiomsiays etladditibhilephsncmbnigo @l Froed, onophore into

the wart or ,i.t.s bl ood suppl.y or. supporting tissues wth subsequent
phot onodul aﬁd@)‘ﬁo?ﬂmﬁ%‘fﬁb‘f‘ﬁ_@%/ gt bas coniiraed Bt esopleiges affeishbpersiee. 5
| mmgnolog@ks For @Jaelmnmewa?églnsmes%ﬁ?(wﬁ%ﬁﬁt BIEEHHa g&le%ﬁme@éy ﬁqgﬁ%a}nﬁk_ ctious

processes and sqch’lnnuno ogl cal phot ono e usetul in treating
a specifet paing bxypesticabéffioes; and dthes studia showiny thel diffezena tis@bAsunplagses s t hought to

be cau i nologi c. di sturbances .in or around. the hair structures

thus c %ﬁgﬁt %Ooﬁsai °c ]g)gs rF‘i‘n%\':ldsqr%ngﬁ’dte" iﬁé’r"rl%ﬁ BRFGEIan, fRVINgAn  cause

pr of oundvgenpatialinoks ahd ﬁ@eb@ﬁﬁnﬁéﬂh&ﬁﬁbi@éﬁé@kﬁ:ﬁ?ﬁﬂv& bbdh shi\gn 0St severe
o

cases in total 10 loss of all body hair. tonbdul at1on can be utilized to
‘stinul FEBAEREIRAt h of the hair in such al opecia cases. One such exanpl e

w04 be tNGherOhe 16 DhOS ORI ORC Al LOCILALL B0, BT L ar to  those

descri bed el sewhere i n appliFcation concentration and
vehi cl| ehatomodytrde the adodecalardockpof ¢liz el thobiolsaichl dr BRéARY riikn theksanaot om ¢

| ocatiop of the rt ’(rgfor_ 13 ex l e warts on the_thicker skin of the hand
mght | BLear L. df Fbekead i Eaiemodaon ofSepine SgRGRAE war ts). An LED
i ght  S@us&CKRaia s Bk aQﬁieU&ﬁEroﬁ.lgﬁ }h@ﬁf@?en‘t‘ﬁ@eqﬂlofégn@%él?ggsﬁlp éhe?arpgegt tery powered

unit wherein the topical forhula was app dai an at ment of
i ndi vi tileting ethe wsigratiop end emirelbiwirtddian nghips Spentepplateddd @fes unti|l the warts

di sapp ed. For.the situation of vagingl rys, a cyclindrical device with
anigr r gléf’%‘ﬁmi“é%{ﬂ‘ﬁawﬁwf’&nﬁ‘S%} PIgt a‘?}bllﬁ%lgraﬁ‘i‘eyl\{%it g‘? wg‘(?&ﬂqg'gﬁgt the entire
vagi nabeteaat dbyutGO0 bl 438 490 BRE Thate atelth b RAISHs thik réﬁﬂﬁgféﬁﬂnkéé per formed
procedure woul d represent another enbodiment of this therapy. A wi de range

of substlafednighishyibas i living ereanismsh dhesg protie photocesepjors bluderophor e or  as
adj unctd ril r " compounds .are |isted el sewhere in
this aglpi | c%%ﬁ.c%%noghgﬁﬁg%%g?%@%&gwgﬁlﬁ?fﬁﬁg&gw gBr is utilized in
25 congenegwhiolncand tiskiirpétiyton ettt photomotiilfte® thavid fiotactate@ sPgenous
chﬁ(?rmgﬂl?rﬁﬁ | H %et . .,
otoinhibited) and more as yet undiscovered receptors may exist in the retina or the brain
which may be stimulated (or even direct photomodulation of the brain itself).

The clinical applications include treatment of circadian rhythm disorders such as
‘jet lag’, shift work, etc, but also insomnia, sleep disorders, immune dysfunction
disorders, space flight related, prolonged underwater habitation, and other disturbances of
25  circadian thythm in animals. Particularly noteworthy among potential disorders arising -
from disruptions or alterations in circadian rythms are indications that cancers, and
particularly breast cancer, may be avoidable through careful control of "body clock” or
circadian 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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anot her enbodi nent a hi gher powered |ight source either narrcm/ Oé%(%l’ oad
band can e utilized with the sanme chronophore therapy as odtYiEn above,
but with paranmeters selected so that the interaction with the chronophore
i s non phot onodul ati on, but rather intense photothernal effect so as to
damage SO GEMHbY the wart but with ninimal damage 3@TESEHB$Bundi ng

uni nvol g&g an Qn supporting tissues. In one enbodi nent a chlorophyll and
car ot eRbE VEsEHrAPod PRl Phte Fiartivath e herimethoda Agihenprgfesrd sunl i ght with or

Wi t hou o d - ' ] e topical
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whi ¢h WE‘E PertietRbgtorgpueBa |P§?%§1ﬁﬁﬂgz‘:?<i%6’ﬁ%°ﬂs°§#& JROPERer nedi cal

apphi Cahin@iogiREPRYIASSMBNDN Siay %@&wmwa@&iﬁﬁeﬁ&@@wce;sggﬁ&d rel ated skin

di sorders can be inproved, controlled, reduced or even cleared by the sane
phot ondidllimmieiogieal Bhyeroodtation maly be nteli actréating akpehiabsubitygeofair or exogenous

chr onmoph The. pro . outliped for rts and.the other, disorders in
this a%ﬁ?élga?% ?lg%ec%aaflea%gﬁﬁése@%@# Q’gjﬁ(‘fﬁuseq'ﬁﬁ . “p')‘f%’g’.glﬁ‘ﬂ%“‘rgﬁnéesdfl %l trasound is
parti chdotuid e hiedttbctuted thil @ai¥iga® (b Shatis SO F€ Fedatédanli Ritich cgif oup of di seases
as are enzy peel s and ot her nethods with gently renove scaling skin.

Penet r §FoROBRNG pyyrtologinebdipiess mkaes eymeeslidn e srosiereamprasesdn triglor pr obl em
WEBH  CHiSE &0 bﬂr%'r Mtﬁﬁ r}‘%gﬂo&%dulﬁ)ﬁ@hecfg{l ?5 ke fof s%h]‘ﬁga?#gr%v&ho&‘tﬁeaﬂ .l‘a]'.ge nts 1s

i kewi se a nmj eraputic enge. skin on top of psoriasis
i s remoxhdlopeciamsasel | known that this stinulates further growth of the

| aque or | esion of oriasis. - yet renpval .is needed to_ allow the dr
Ito 0 ggnet rat(gf;%lasﬁg" Wgﬁi@?ﬂ%hﬁﬁ@pm%p@y 1%’"3&%_13&@?@@&%‘{” \;I)Vsori asi ggs
li ght mbReleai¥ed QsdHHefedy Rl a%?ﬁédﬁ@ﬂ};ut%@ﬁirghé}%mﬁ aat{"?l?’é‘% ?Jnhé X p cancer and

al so of photoaging is very significant wt r epeat ed
ul t r aviasticl size qpimizedderapart thampsoand dlstanadtemidycatioy off thaivbeys (farvol ves treati ng

| ar ge e r..even .. ti ody (standing. in.a large |jght therapy
unli? i%{anﬁ%é’? elgﬂgleitﬁi&gcrt%gﬂﬁfﬁlagﬁ%‘&ﬁﬁb@&gﬁr@%@qﬁﬂﬁﬁiﬂ 4 9Ht ). Thus not
only dwes for igndg kafis)M ANLEDWphBrbinSe bddsd B Ee@Rk hbhe aleSelth diutm @l SO al | the
“normal uninvolved skin typically gets exposed to the damagi ng ul traviol et

| i ght . 2 basternpewrrer pptt @herpis; thaiiorisal Soimad wastappliadideily and; treamtenteoft he use of oral
drugs J %Eﬁ] I ' nd are.light

acti vaiftﬁgil(‘j’{.dﬁ%%agé%qu%b ama{@ﬁ?}&e&%@%ﬁ%@ﬁeﬁ% ngﬁn%% 3 Sgppﬁfuﬁl'avi ol et |ight
itself (|i Werthesigtiondf vaginalwdrtsgiidychntricplrdenios withl an bidrdy'oc?¥VEDI et A [ight), but
' PP Gtanged ahd oy Gt S R e vaginal cacity Shoid be priedly

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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children in an obvious concern as is use in pregnant or chil g& % g woren.
25 .The use of a topical light activated exogenous chrom)phor as nost
of the agents listed in this application present no risk of DNA danmage and
al so are enerally very safe products - nmany are natur uch as

chl or opM ﬂgq UA® can be safely used in children and SE @'ﬁ%%é?gand child
bearin% €, \Wonen n addition the treatnent is only, .activated where the

t opi ca P’aééiﬁle‘f%o F {08 phatoqyRmig thepaputic dys o5 peewf sich S BAVENNYr ugs t hat 30
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The light used T his therapy 1s not onl ow I n but it is for

t he nost paf’tapulvsqsalbtbls, mzematbusaanégsdnlagm aa«hrblatedskmmsdrdarsauandwb et -producing

no DNA da ? mg ﬁ F@Ef 006 039478 P /US%Z@?‘%SQ Thus t he use of
phot onBEET&%i°8H F"p‘ o) H’e‘“r"r‘?’&f‘e ‘?Y £ PAOHF RIPIOBRIYBHOWY |ight acti vated
¢ hr D MopHeefiREmAUABradFondfBEEIdBRMARST 8k dEch@R CRDRIBBorss. ST Piedst advance in
saf ety and efficac The phot ol yase enbodi ment s descrl bed above al so have

some apushined farivmts pe ths oties diserdas Eldblh aﬁdlcﬁimmweslsemr sugbre cases of
psori ar%%ra%@sr ek ofetffttra%ovgtld & Pacrﬁ Vu?ar nged‘ ?rﬁ gcai}{)&aoréer u?z?l@? urface area of

t he bo nd ‘may be Tesi her application of

a topi gaiap 6fdimkﬁmémmhpemm$maﬂmmedmtﬁ gy eghove sdalifgskad.| t he body
ar eas gxposed o the tradi.tional psoriasis photaot he{mgy could receive a
post tFPESTTHEROL gl Hio pepEapnBResm {arexamete BImOr PR FREPt - think of this

asj@ ty 194 Peﬁéﬁa‘tlgx‘?{)ied D[\é\ﬁélhgﬁmépaggh%%ﬁis% &%&%ﬁﬁ?phpt ot her apy

Wnerelnt e repalr o t tIS acilitated
i medi @a&éngefﬁthe@wﬁ@omwpwpmmsmrmépys well]mwmrthajﬂns ng significantly

the risk skin ca ho oa i.n fut ot her enbodi ment
i nvol vsélgl‘qaﬁéf?fg@ ngiﬁh%ﬂﬁﬂ%tog &8 8%]%303?)%% aﬁ lﬁﬂ"é’deﬁf\‘?em ng after

ret ur ndiRgr the diksito pe@adand & h@ﬁqy?@wa@ atuﬁéiﬂy%mwr BofdsisHgher an 15

acci dental sunburn. A spray i on containing the photol yase coul d be

appl i elbierapyds uhienioleplight éﬁfbﬁb&ﬂlﬁgﬁi@@f&kwcmmd ado afphethagingdevarel y damaged DNA

h | f dwithal
ol cr e £ SRR i RS bl | AisP BT O0 W 0 2798
cont ai ipgichlle nowiis aéatingeargle@ea:sademwe@ﬂ@tﬂadp(stdnhmgutgiaiargwgmct ive filtering

~at the_ proper pﬁ(a‘geters to, produce this reaction. Additionally an 20
ant i oxtheraRiindds Hkerhsing in a tanging & Whl%@séﬂﬂ@ag&%sht)e&'h%ﬂWWﬁP% erythema and

ot her thya&l?v%ﬁ%g&rﬁ&{)ﬁgb é&tr&ﬂéﬁ ORY 51 the AFm nt would be the

pr epar ation SCri h aconbln%on of vitamin C, vitamn E
and gl tupicailyigets exansell thrtledamaging ultraviolet light.
20 Furthermore typical psoriasis treatments involve the use of oral drugs called

psoralens. These drugs cross link DNA and are light activated. Thus DNA damage in

produced not only by the ultraviolet light itself (like being out in sunlight but primarily
ultraviolet A light), but in addition the psoralen drug produced DNA. damage. Safety in

children in an obvious concern as is use in pregnant or childbearing women,

25 The use of a 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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“fatty acids and one or nore keto acids. A simlar fornulation could contain
these agents but utilize only one or two of the three anti&Mﬁl&ﬁQ@ﬁ listed.
25 In vitro fertilization processes can al so be enhanced by phot onodul ati on
- with or wthout an exogenous chronophore. This can si nE)I% target the
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and Appar at s fssepirhetaspdriationon pbetolbepmah getivaiion of exogrpgus lights her eby

I ncor pok; f e i i | 30.: Thi n S in a greater
succesg"ﬁﬂr@%é;[fg&eic}%?‘/mSFIg1 ’ feirsl%?cglaatsidgsr(\:hgeﬁdﬁ %ﬁn I%E%’%&nﬁs aos’flgléc ?ai,ég%ncé lglrsg%‘ her desirable
ef f ect sndaffidatyi. s process. In one enbodi nent an LED |light source is used to

treat sperm,of, anjmals or, humans or genetically engi neered enbryos or
subcorrponenmith§ Ph?tﬁg’ﬁmn@é%ﬁélﬁ%gb ¥4 31504V FomggppHoalien {98t ur e cel I's grown

i | 2ol Us02/ 35839
in gel fisd b3S aﬁglsc‘iéulé:étt%i g‘lax;b,oﬁlg ic?s?se (?&‘ ﬁas%%e%ﬁ%{sﬁggﬂﬁn e

phot onodul ated t ate (In urning stemcells
i nt o hahounistof thetsurface ave df she tody adtuayde assthtaoke toedting kpowmthertygies r anspl ant i ng

into t host ..skipn., Such ot ompdul ation can be. contipue fter
trans‘pfli?ﬁpgﬁqag?fi ?}ga t@ﬂﬁﬁjﬁ%@g@ﬂ@ tg&ﬁ?ﬁ?éfmg’?mgtt?eﬁtﬁgﬁp‘émtagﬁﬁgma%I | as to
enhancgedskepdaediptiie frati®oNhonisphbtlaby cafld fd&ie 4 P@sﬂﬁé&hﬁéﬁﬁt @ith> | n anot her
enbodi ment phot ol yase or other photoreparative or Tight activated DNA

r epai rthp phatelyass awst ble Beht dheeaps -dlipkoofiibid anp tipe phorddasddd tei on can be utilized

tosn C ' DNA: i L YOnic-1i t hu enerating a normal or
m)%% n@ﬁn@ﬁ& R g%ﬁ;ﬂﬁ%ﬁ%@p 2 gﬁglfglgx%erfz?%}r @gﬁﬁeﬁ%ggpa{tﬁssﬁ‘g?so (utilizing
tiny fifakititated irbivedidely foRowing the phdtiasiptiepey —inghédupap sinifiedmdy theor the |ight
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stemcells can be fromany living tissue or organism In humans stemcells

for t hslermednipeditie aeudd heyerfoones withonlarpepean diamster horntberhpyianit -body, but
t [ b.gi-Dat t he . -, bl d I ta, fet ,
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cr eat egleetivie fidterihgat\the/gropd patdineiBrs @ prothucéithis eabidnh AQditiohdllyant

20  antioxidant skin formulation could be also applied to minimize erythema and other

undesired effects of the sunburn. One such embodiment would be the preparation
described earlier with a combination of vitamin C, vitamin E and glutathione and free
fatty acids and one or more keto acids. A similar formulation could contain these agents
but utilize only one or two of the three antioxidants listed,

- 25 In vitro fertilization processes can also be enhanced by photomodulation — with or
‘without an exogenous chromophore. This can simply target the cells or subcellular
components themselves, as described in the applicants copending U.S. patent application
serial no. 09/894,399 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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ting | pherMat : | : t,omdul at i pn nessage (i ke
cancel i ng bzr%@rﬁ%?{%a?%}ﬁg%ﬁ#qg} g%“gg%?oérn o?ﬁe&aﬁ? %’?‘ﬁj‘% ?IP tonodul ation is
criti calemasils eantbiedrdpaaivitig issus ef eghdsinah KupehesteRYelldGorahater Y narr ow

bandwi ng;u (ﬁor some applications - in_essence these are biologically active
spect r STUTHPERS HiaE .GOIgg 3Py SPuEcR &n (e S A bRy ot Biicakly origingtfem

the bone marrow, blood, embryo, placenta, fetus, umbilical cord or cord blood, and can be

cither naturally or artificially created either in vivo, ex vivo or in vitro with or without
20 genetic alteration or manipulation or engineering. Such tissue can come from any living
source of any origin.
Stem cells can be photoactivated or photoinhibited by photomodulation.
There is little or no temperature rise with this process although transient local
nondestructive intracellular thermal changes may contribute via such effects as membrane
25 changes or structured conformational changes.

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

30 process being photomodulated.

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

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

or secrete and the specific activation or inhibition of such production.
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flavins, cytocbrones, iron-sulfur conplexes, quinines, hene, enzynes, and
other transition netal |igand bond structures though not Ii4n°i’lf‘3é§0q60 t hese.
20 These act much |ike chlorophyll and other pignments in photosynthesis as
- ~antennae' for photo acceptor nolecul es. These photo acceptor sites receive
- phot onsMABMH%4HE ect romagneti c sources such as these 8@§@§&6’é’§9i n this
application, but also including radio frequency, mcrowaves, electrical

sti mul at i onthokeselation pandipdegulainer davadegmigie beeneaf gieBn efkenss. t he state of

pol ari zat. ' ' ' . cir, ;G radiati on 25 sources
may al g%h%tg %ﬂglféﬁwa%%%”p‘ﬁ%{%‘?ﬁ?‘%ﬁée@%‘ %{é?ﬁjg%ioégﬁqg%%%@&?ﬂe phot o accept or
nmol ecufvastidasom even low intensity |ight therapy (LILT) is sufficient to

af fect the chem cal _bonds thus " epergizing' the,ft_l)hoto accept or nol ecul es
whi ch in t uP¥ rlegfosp t%%ﬁuﬁaw of S af'f’fllpspﬁ it apspecd Ceﬁ%q»fwralr@f)egw. An

“el ect St &:liBhi ' ' ol P (or inhibit)

t he§30&fri1)i1'rbtC oc ho‘%]rélr%?l gﬁ 'El %&zﬁﬂg{]ﬁgﬁé’%ﬁo Etg}dtﬁﬁgb{:%tp?taﬁ%?éggr?gﬁg@ﬁ -ziijt I on or

secr et Bhgh gt hurglar et leypaddusamligle. ‘cddel ® amafadieatbym didamr (isdbiyorspeci fic in
the cellul ar, respons raduced. . The health of the _cel|ls and their

envi romﬁ{eéﬁﬂéﬁgéﬁaa% ?ﬁ"?ag@’g‘c{l IR SERS FgReP s oL BRSSO tHddul at i on.

Exanpl €8h bhsibdsRiIA6AK ktém c8llscess or | ack or ration of proper cofactors or
32 4 May 2006 WO 03/039478 PCT/ US02/ 35839 growth factors, drug exposure
(eg. reducddiffgisntparaentes with e same wivelaghiredydiavs ey diversrangsyen or ant i oxi dant
st g us |- , Nl S r.clrncunst ance.wheyein oral or

syg{) en’?pggélfe:%]%g%’e}r@%g d](g%n:gfﬁ: fg%%@% 8’%0?1}051@?%&8&%%%)@%&;% to enhance the
phot onzimlultaienaly difftkateficts by Shrodted dike pRoing @tsihld BgtveRaya pr ocess whi ch

causes .t he accumyl ati on. of such 5 agents - .or conversely accel erates the
inacti%{4%@@”&%%&3@%%@%?@%qugu@h oz seapendiallyihgielfedttve as a net

Out corgie biRGREAREL inDhor BERAAZLNthe i ARG LB} 4B BE ddBRR agents  wi thou

directly addi ng such age e as yet unknown nec whi ch
est abl photvsgodulatiommiesspgeqlikavanéeling birglangiams)l | s, can be phot onodul ated. Thi's

can. i ncl udeyeven the.differentiati of .early enbryps or, 10 stem cell
pogﬁ! ati on?@%@?ﬂ?&&éwﬁeﬁﬁﬁé’ ?IPWQB'S@(EIH?H F%‘égﬁwwéﬂt o be used al one
or i N0t icQiayWelalveSX RGN DAV BYRBRC hfpHcatfeafietd Galnkymaldt ered or
engi neered_stem cells or stemcells which have an inborn genetic error or

- def ectarpbiolpgicaknentive spectral svsrvalp | Gensrally gheahplomafiulationivill taxgetr equire a
di ffer ) ' i.on' [ ters. than their analpogous “normal' stem
cells %&&ﬁh&%&ggﬁ%ﬁ% Tsflﬁse:r ’%‘P%g%’ &'lgﬂng?s’ 32%8‘?@'@3?’?&%%@% he same 15

conbi rainbidon mbtapAgMmaboeT Sructish @utendt uste@Rithads of phot onmodul ation or

ot her
0 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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techni ques known in the art nore specific cellular effects may b r oduced
by bl ocking' sonme "channels' that are photonodul ated. For 4&5&%@‘\‘%
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 i WOHRAE uni que record or song. If however on@cﬁgﬁg%ﬁﬁsen a broomto
push the buttons one would have to block all but the desired button to be

- sel ect§r9wth fstprsydragesnasiie (g radrcedikiqninens fipm eatiaiaaticholsstetobdrugd)l | not
d . desi . i . fee . Iso b
- Producg hligidae kg QULEORE. @Es apaRt &f&ﬁﬁﬁtggceyheﬁe% O sfifirli TRV @) so be

very depen ’he “wav en o aranet ers e sane). One
such explagHEreni of sutleagents br fasibrshedywe aseddb entahethaphoignehimioical bonds in DNA

with 302nm Li gh ersus 365nmlight - the 302nm |ight produces

appr oﬁ(%ﬁ;'ﬁ ehfg%ti‘éée ?IF%%Gdg‘gﬁéf%Pr%WWBVBP?’HSﬁ Hea Hon ofspch ne 365nm  only
2 SNOrdoeflh SbARGRelly hEtBIRRE Ml iHiRivAHRA Y] i al so convert
t he raétgieo or tyge %f tﬁese é:ilﬂrr%&]rmsr. Thggéﬁgg%fnﬁﬁ%tggsﬁ(gtg‘&%a%ﬁ%nges I n

phot ormeild htvees 2 aet quitotve divefiecialf increaging the comenmtive nBthemmaggmoduce very | arge
and ve%sw]pibi c&gt differences 30 in cellular effects - even at the
subcel WiHoH} Arestu pdding e $85RA or gene expression. A final analogy is that

phot o modulTak kofet RAKRWRNRBanEA]) Whh BHEHshédBridriticdOk#8n ifiRglSelst 0 conmmuni cat e
specific "instructions' to stemcells. This has enornous potential in

pr act i< be phatemsodnlated. A5is g ielnde even thediErentigtionef ceypantyfosesl | s, tissues or
organ . / 478 PCT/ US02/ 3 el | s devel op
orﬂﬁi f% Fééé]gérl]ltpl% %ﬁ@lgxﬁt%{o S \lllve]ﬁ)%91 @g%ﬁggtgg’ﬁlgrﬁa? P %Oé?sgézﬁﬁg‘s%) Fﬁge%(??) nﬁ%&el erating

t hei r ingombihdtidhoritke® pinogs dimmophods. f Gatetadiyatied] or shpmbde stappl | cati on of
phot onogul ation js in . the treatnment of cellulite. Cellulite is a comon

condi tPBRORHTR fPls Sbichdart 4 iabse patiner OheFEct ApRRARIBEYof the skin in 5
cer ! alqisibR! AR AR maf TglirOIREY b ilRn AR RSN PS Whi ch s

wi dely Tregarded as cosnetl 'y undesi ul'ite 1s the result of a
cer t aianalapeus Gmirmal’ stemf deljsorandygmodute differestcelulandsponsbaf tsgithegpamef t ti ssues and

f whi ch. ' | : it f.ci l-afi. ' [ | at i
rerangerp s Voot mein e el o€ ppor ¢ ng ¢ | ssues.
Phot ongghlqads 1@dvwalin Bkt didrespesitic é&ﬂ&%dﬁéﬁbéﬂroﬁu@ﬁd@dbﬂ%ﬂé’es (fat cells)

or their surrounding supporfing structurees and bl ood supply alone or in
combi e sthaenels’ thetiere ehetpreodnlniesar ance of cellulite and/or nornmalize the

' i.on. .of 't i i d_w h lLJulite.
Phot omodul 301 BB SRS epiREhG R e Y3 et e riRedBintie ©

chr onapbeleset in motion a series of events resulting in the playing of a very specific and

20 unique record or song. Ifhowever 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 communicate specific “instructions’ to stem cells. This has enormous potential

In practical terms such as guiding or directing the type of cells, tissues or organs that stem
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suche as the adi pocytes thensel ves, their mtochondria or other targets
W thin the 15 adi pocyte electron transport system or respi ré‘t%{?yz@ i n or
ot her subeel | ul ar conmponents. Exogenous |ight or el ectromagnetically
activated chronophores can al so be photonodul ated (photoactivated or
phot oi nBDP2YJ8 or phot ot hermal interactions can al sCCIBBE8PExanpl es of
such chr rgo ores.are Jisted elsewhere in this application and can be

t opi caF?I(; 8\?‘3 Rt rﬁfﬁllaﬁeym‘?ﬁﬂ”ﬁ@%&l 1ating sopcing opraceleradug B8 or  adi pocyt es
or sur %]Q%dtﬁgee%ﬂléqhaﬁ)&ﬂﬁééﬁlaéd)'The use of externally or internally
applied ultrasound can be utilized either to enhance delivery of the

chr onmophor eAnsthér@pplicadéon df pbetbmedulatiohas indhe weatrhent pfellilite Célblitenl ef fect or

to provide destructive, .ef fect or any. copbi pati on of _these.actions. In one
ebod WO CHT B NG 55recenfhn RGO opReer SF L SORIT Under i he. sk n
on § hecdriairtihatssii® Ge@t Bésh@dmiibiily a0 Rfipdr fopl BRPNESWIBKE 13 vAGIyEAbI | ity and
al so enhance 25 transport. The alteration of the stratum coneum alone or in

conbi nEsereed g5 aopmetically widesiblou Ralldimistheesidiof e ertaircanatiali¢ ver y of t he
chrono re. . . . 1 fr vali ous. techni ques can be used
to enh%ﬁaﬁgéﬁg@%ﬁiﬁ% g g Sﬁ ﬁg%gsn%}dﬁ%?rwm%@ﬁp "t chronophore is

i nj ect sshoimdlitiet bcifcalatidray eficrpéitontation b @ethbeNaabiirhililes ght . Some | i ght
therap%rg%ivit,h 0 ,vvitr}out ul trasound may be used to photonodul ate or

phot ot W@Y%%aﬁpﬁ@g?}'ﬁ%ﬁﬁsp%i fomedulatinn asphatpthprasl al ter t he

Ci [ Ul EduRhO5f tHE Sdifd \ ir LRRh | es in the areas
af fected by cgl%f&i{lﬁg&%é:&%t%ﬁﬁ&{@égées. *Hﬁ?%éwgﬁ%%ﬁ%ar aneters are
sel ectkdod spplytabone ar eombiaipmopn eslicdihe egperressel scliulitaadienous

chronophorgs,.etc. . Sin sone the t.arget, tissueg i.n cellulite are deeper
t han f Dl)mﬁﬁze T\/&*W’E%@%%‘%%‘} %@g%%uﬁﬁﬁ%@ﬂ@é%s@ 8%l e wrinkl es or .
acne, typi QlotomddaREosTaHRPcyR\sEh &f udilg@hbogihsils ch8mepiidrészed so  that

the light penetrated deeply enough to reach the target tissue. Various
t opi cafucks asdheadipacyieghemsctves. dheinmiserhbrdriags ethentargais avithin thhe cel lulite

regyct | f | ncl.ude var i, cofactors for the
e abo%@@cge%%é%%g%oy sgﬁicérg]to a%egpgxfél? 0(%gga&%rcoﬁeﬁ%@c%i%ﬁgwgmﬁg&n previ ously
descr i Begetars dight or Skoonigpiticslly genédchrahootes Bai dlsodsoWt h rat her than

stinmul gte haj rowth. Hair %;o_wt_h_ inhibitors include inhibitors of
or ni t HPAe Rqtesstivated,on photeiphibitest) or phateihesmal infametions Famealsogr owt h f act or

( VEGF) occlu i | L b Bid; .S
adenbs(ilcﬁirllﬂéq%i oggggfﬁg%gg%%%eéﬁg%gﬁtee?%gf%%%éesetf,u 9%@119%%0? alml1 ?r1antbeed to, include
- |'i cor i topicallyOorisysteugiballydntediced datn dettaoer tissmy of aliffocptesnasyoypliingoest r ogens,

A0t veRtRly 0 9 Ay G ALY Epplicd wiradonnd ten be Uhlzed aither 1 Do

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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urushiol, other topical or system c i munonodul at ors, sul fhydryl conpounds,
free radi cal scavengers, anti androgens, sulfones, heterocycﬁﬂﬂhﬁg9 s and
am des, and inhibitors of the metabolismof such agents, derivatives,

anal ogs, conjugates, natural or synthetic versions 15 or genetically
engineeh@ﬂ”@#” tered or imunol ogi ¢ conj ugat es mﬁthPFﬁ@§gM§§%nts. Si nce
VEGF nnlec§les have a relatively |arge size, renoval of sone portion of the

strat UM r%%f}ﬁsPga%mmiwlﬂméawwaﬁe}e%wf Hetirgst sy utiined 9ol ecul e into
t he Skthé{-thei%gﬁ%ﬁtgcf%ﬂ?%h& o feﬁ&ﬂ(@@f efﬁésﬁm e or peptides thereof may

al so be ver ccor dance e present invention. 20 In a
preferred éfdious fopiodl or YEEmicagerts vireslso mnded b aghmacd the oellufiept | des t her eof

are used i.n conjunctjon w.th ornithine decarboxylase . for hair growth
o T o Eycf EEE  Sooih el R T ibte ETiRory a e PRSP compast 11 ons i s

ul ty asidyta Riddrh@Rhd RRcribad BRINE B&en phéviiSN GERbeRRAGL Fation. Finally, using
lowintensity light therapy to photostinulate the hair growh structure

Wi t hi n t he Sorietopieal agsats inhéhif nir gsoiwthoatherrthanstimplatedn erawibalaient usi ng 25

VEGF wi_.th.orni.thin ec oxylase .t hat has,been.permtted,to penetrate into
ki n oo Ebel foaRORRRSR Y fathe errBRRe BB v B o, "ennanci ng
hai r sintiemitlal howiefaBoe(VEUF), ihibRed bNgHokholipast Ab, ihavkdrbemsi ty |ight therapy
- and the varjous neans disclosed herein for_enhancing penetration include:

r et i ndiogrRosylmstigmine. Speqifis@xamples pf theses kuyt pefdimited &, énpludg figeriaeer one 30
antaganl |xa | Makd ept f:al.
e o tistne 42 kR Aat) 87 fiofRlche, BhihARYAGS DBk 37 Sov S8 s
ant i oxifdacits factprdppaIe@iF-1E) bRrAR:dipgederectpta, leptth, imiquinyid; es t her eof

B T A T R A A T S R

1, al damengtes,htitfifogeRY) Sulkided) BERrB2MATE efrd hAdNAAROHAnBRGH oL r act s, copper

peptides, octyl butryate, capsicum ginseng, niacinamde, soy, soy
| sof | anelhedism of sush iagenis, damiragiencaelogs, coxlkgstes. metusad nesynthglicedrsiangent s,

e engus l.ight activated chronophores and . treatiments described for

o R it en Gt SRer e RRARIES PPt MR PR E afle S 5

st i mNEGRgiokoElEOkavE B feldtivelyMggd g, Sidhlbf eémdiirfion dfiEd @Rtk t he
circulation or mcrocirculation of the hair bearing skin or skin structure
may alceBene iskepbinesnacingpencaationof thsmelersleingo thesbth ISawllen by any net hod
known i ' i ' reation of the
prese rﬁa%}ntﬁgtg ﬁﬁhg wdsﬁ? %é({ﬂ%ete& P ?%t ﬁi{e& ngf\%'fﬁr{ggaﬁgom%ngg%gjﬁ gﬁ@ ﬁiat he range of
about add@dawne with 4i2Qrasent irventidner eabout s. The use of blue |ight,

20 In a preferred embodiment, VEGF molecules, and fragments or peptides thereof

are used in conjunction with orpithine decarboxylase for hair growth stimulation. Further

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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10 in particular the 410-420 nmrange can powerfully affect anti aéqi ng,
stinul ate collagen, and al so renove, reduce, or nornalize mehMayR006

pi gnentation, . This wavel ength of Iight nay also reduce or renove extra
bl ood vessels in the skin nost preferred for this type of application is
the useWOSB#%B | uorescent 1ight, although other Ii d’ﬁfm@'&i’ﬁg‘gs di scl osed
herein can be effective for such treatment. The benefit of fluorescent

| i ght Syeaiexigastss capperertides, oclythutryaie wappicamy ginseng HsceRde; ©Yaffd do not require
FDA a fiar. . treatment reginen includes a 10-15 mnute
exposﬁ?‘gefﬁygﬂets’hlgxw&gﬁ%d%g%Pé'e(whi chisuptol QJ/cnR total dose for 15

m nutes.) |Alscahe sintectopied] iayentseerugeitonelipht acivared dhemoplyrédumit r eat nent can be

conduct ed usi Lmlar treatnent. Another appl.icatio f the present
i nventTERGEE #gq"%?‘iﬁ%ﬁﬂl%ﬁ}% lsoppigeh _mpaaﬁora;}&%ﬁ?%@a?&rhe use of very
hi gh- Fé%&%'{atihgﬁﬂf/& ibIBithEMES grodHh o0 TEbrddGing Qaetclﬂémﬁoﬁ%?“t I nvention,

| ong- pul sed Tasers and ot her |1 ght sources at |ower power can be enpl oyed
to r edigoeiradateniofithe itie bedripg slgp enskimumctufe gt dlwdeiandsnplishedipy skin with only

a few .ver hart tr.eatnent sessigns. |n,one odi hrent of the invention,

5 homsiniS broEiRhg vaso SRRGTE dny SRR 03 m b SR SR BIREER 0w pover 1o retuce

t he vi si bi Wnta\ltefﬁﬁti\te%? ﬁgﬁkﬁmyﬁﬁﬁnﬁﬁeﬁﬁgéis% usedight Binglant ensity | evel of
cng,

from1l IDcnZ to 10 a wavel ength of 644 urn can produce significant
- r eductWayglepgth e yange of abpend 18 imyte ¢ Gam; eserdahouty. eBhertisp of Wesslighbns | ast i ng

0.4t ) . i i ' . r 00 nsec pul ses
i ' 30 pelytl E05 bl hufl S AU Sl il bl 0 MO0 P S
120 dawd alsélduevaatdues oy potnakige melksie gigticoeltion, aShis wdveRBOgh 81Kghn work wi th
pul se durations in 30 theﬁfog-looo_ 11 l.isec range, at_ from about 2-90
mttsw%r oo IGMAYR AR yReelein the skinmastpretyred A &Pe@hbodi nent  of

the i nyenblos tdde bfdge ﬂ&rés@éntﬁgﬁrédthﬁ\géehgft]hegﬁ%&%m{:%iécfbﬁed For red tattoo

i nks, great success great succes$ has wn wth pul ses of 40 nsec
wi t h chetdbeambp effectile fiy eudhdrseiment. iTharbendiie of fuvinesdéntrbights, of caunee, ravent i on,

It light 36 4 May 20 03/.039478 PCT/ US02/ 35839 soyrces with
a5t P oo e B P mE v Ap PR DA oo Br B groen |
conbi RagimeMinckdés LB- LSt xpIRME R lightCeheéSvhvth it fiktod0l/tmg idlor ter, easi er
to control treatnent sessions. The present invention is further

i |1 ustdoag @8 1bipiney.) dn an péernasive enbotimentnirpadian thpmyreatent ¢aabR GRONTH
- STI I\/ULdgx%[ uggd-ﬂgiﬁggsiﬁﬁita}&%hﬁenwth mal e pattern bal dness are tested for
atron of harlt )

sti mul Ir gro
Another application. of the present invention is for taitoo removal. The FDA has

20 approved the use of very high-power lasers for this, but according to the present
invention, long-pulsed lasers and other light sources at lower power can be employed to
reduce or eliminate the appearance of tattoo inks in the skin with only a few, very short
treatment sessions. In one embodiment of the invention, a home-use LED array, for
example, can be employed at low power to reduce the visibility of tatoo inks. When used

25  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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before and after receiving treatnent in accordance with the non-abl ative
nmet hod of the 10 present invention. Hair counts are taken frioMayRedd scal p
by utilizing subjective evaluations conducted by trained medical

personnel. The LED treatnment includes subjecting the targzet area of the
pati ent VOB o a LED Iight having a pul se wi dth offZ88%HE8c and a pul se
spaci ng of 25 ec for 90 pul ses. Eight treatments over 12 weeks to the
enti reg %“%gfh%g%bwﬁwnﬁ%ﬁﬁw&ﬁﬁ%@éalé’Eﬂ?"&Prféﬁa‘ildrﬂTé"r’i‘si ty ranging from

1.05 - C&ﬂlﬁé&tﬂ)ﬁ, M id td'f@fﬁbf@a%?t%oﬁﬁg g’f’Yh\g Hﬁ?@fsho&?,]eggé? t0 t:&ﬁré)t EEW;[ h le:L rGI ﬁ;re

produces light in the wavel eng range of fromb5/5nmto
t he t riseaimenisessilnt ai ns a skin tenperature below the threshold of thernal

injury. The,average inprav nt...i N Lr counts.is.shown in Table 1. Table
b T counPRRE T e RE BOSE dafiehres St B SRS « overent 20
EXAVWPLE2 HAIR GROMH STI MULATI ON -- PULSED TREATMENT A team of bl i nded
expert graders view ng before and after photos of patients subjected to
the non-ablative LILT ("Low | dERAMBIEL | ght Therapy") of the present 25

i nvention score the gl j .t thickness. Hair counting is
al so perforned. Six '#@Efgm‘h@ﬁdness were tested for hair
growt h st i riiirétpatiéntemith mhib ipadien bal@nedd arb tksted &RREANIBAGELS hif growld) t r eat ment

i ncl udes subjecting the tarI%S:'gE area of _the patient's skin to a LED Iight
havi ngPsiotp Andaltehregeiking freafpyontdia accamiancs Wit theneyblative msthodof theo nsec for a
pefg o ] S ' : 2 0. the entire face
b 1B enr et S ool (TR e et om 10 - 2. 0
g\Wat t sevalations gomtudzd By tiyed2068Hcal\RrMh€l3 Thy BEPGEASAhABRS39 bandwi dt h of

5-15nm .t he LED therefare produces |i in the wavel engt h nge of from
575nmrg“8'e%'6¥hfﬁtafgﬁtratr??e‘?(}{thetlﬁge’ftrgég‘m‘éﬁggb&gﬁﬂ'éﬁvwg agu Eiwﬁgli‘ @%"{;gr ature bel ow
the t/heoah@h Puls sphdis GFRIS0 nRbdHoy 90 PlSes 2EEhPEGhE KRF 2 w&kkk fe appearance of

hair density Is
the entire face with 590 nm multichromatic LED at an intensity ranging from 1.05 - 2.05

15 uWaits. Having a bandwidth of +/- 5-15nm, the LED therefore produces light in the

| wavelength range of from 575nm to 605nm. Further, the treatment maintains a skin
temperature below the threshold of thermal injury. The average improvement in hair

counts is shown in Table 1.

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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shown in Table 2. 5 Table 2 Wek/ Val ueAver aged Val ue of Increased Hair
Density 0 weeks0% 4 weeks6% 8 weeks22% 12 weeks54 % EXAMPLEZF MpaRROCGROMH
STI MULATI ON- - CONTI NUOUS WAVE TREATMENT 10 One fermale with frontal hair |oss
is tested for hair growmh stinmulation in accordance with the procedures
descri bB® BH3%Banpl e 2. Measurenents by expert gradePSTUSZE5833ken from her
scal p before and after treatnment with a single continuous wave pulse for a

tot al BAndyEith dedonbzm. thekbd tyrieapiednes Bely onte waveleustengedfi nt ensity of
1.05 - Ei k
féim 375 103 ey o ERNAIROE B RARERLE S Y Bl T 213

adm nistered to the 1
Week/ \htasbold ef thgmdl Mplry eThefavRegh intress ilDhaeplea@iitehf haie8miidfis 8 weeks28% 12
weeks43 % 20 %@Aﬁ/PLE 4 NON- ABLATI VE SKI N THERAPY FOR HAI R GROWMH

STI MULSRPPER T ed Treatment Human skin is exposed to 180 pul ses of a
narg owband, multichromatic 59¢.pp2 LED at an energy output of 1.05

mcrowatts t ulse duration (the Ilength of each

pul se) of 2G m||isé¥eekdBaland an i nt diversged Vel of bmdrexsed te bet ween each
pul se) of 1QOnmi|liseconds. The [treat nrenMHaisDégjigated 8 t| nes for 12 weeks
to the entirje 38 4 MagwQ6 WO |03/ 039478 0%

4 weeks 6 %

8 weeks 22 %

12 weeks 54 %

EXAMPLE 3
HAIR GROWTH STIMULATION--CONTINUOUS WAVE TREATMENT

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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PCT/ US02135839 faces of a group of 6 men with severe pattern hair

anount of hair growth as nmeasured by a team of blinded expek

viewi ng before and after photos of the

~is shown in Table 4. Table 4 Treanent Tinme Avg.

| oss. The

May28¢fer s

treated skin and naki ng hair counts

% Il ncrease in Hair

Count s

(weeks) WOBAEE 1 1268 5 EXAMPLE 5 NON- ABLATI VE SHI N PFEBRMSP3EOR HAl R
GROWMH Sér?Ir?l(}[ULATI ON_ Cont i nuous WAave Treatnent Human skin is exposed to 200
&

secondfg

ener gy st R by 2t

£
S

repeated 8 ti

agt & o, SR hadefh vieHa bt 4R hfer o

B98P 8 GuaipR with savereRAlteRRbaR ipss- 1 Bhe ANt mgraeh 8590 | nn LED at an
Jhedigeat ment is

a single male pattern

bal dneteatslshineod making hainoumts ipfhohaiin Taghlodt h as neasured by a team of
and after photos of the treated skin

bl i nded expert
is shown in Tabl

graders vi ew ng
e 5. Table 5 Tr

et ©

Time % Hair

Gowth Stinul

ation

(week

5) U0 4Prdinand Finge 1

FOR HAI R

GROWM

EXANVPLES ™ AREX Ab/od e\ HRITH

H STI I\/Ub@él"3 Pul se¢ Laser Di ode Al so suitable r use in

%MRAPY [

accor dance

W th

‘re—present d nventtpnis—ataser—diode: 0

4 8

8 24

12 68

10

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

20

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.

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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20 Typical pulse durations will be fromabout 100 mlliseconds to about 1
second, for pulsed treatnent, and fromabout | second to a ¥380% nut es
for continuous wave treatnment. Suitable operating power for the |aser

di ode includes the range of fromabout 10 mlliwatts to about 1 watt with
about 2¥® W%¥4/%atts to 800 milliwatts being preferr 8§T/USERRErcially

avai l abl e | aser_ di.gdes having a wavel engt h between 400nm and 1000nm 39 4

May 2068 % Wis- 39r Buserrmplschymisngorlnsany expeseh o Wwdses from ap Bl &nmmxanpl e, human
scal p $druiddS afRY, RAHLS 0 .. di ode at an energy
out put §éc%fr 2. Oam' crg%gtoP@Fp%n I nt%?%ﬁ% s%lg%é@ih%gsgg%néi%g%m | 1'i seconds is

used. Thilisecomlatinmsad. The trampeat BdepBated GEmes G 12 evmad thetentirt belpeot i re scal p of

t hree | es .wit.h scal al dpness. The, apmount, of _hair h is shown in
Tabl e BTeFRFSH Sﬁ?@éﬁlé‘ﬁ?ss-r ﬁ%ﬁﬂ}%“ﬁe%&‘&FiW%%‘%ﬂkﬁg&ﬁed) (weeks) 00 413
83851251 EXAMPLE 7 HAI R GROMH STI #jyal ONS -- PULSED TREATMENT 10 A team
of blinded expert graders viewing before and after photos of patients

subj e¢t ed t oTrésmemdWimb| 4t i ve LI LT ¢ Reduttivme(olsieksmeasyhed) Ther apy”) of the
presemnt inverfweew) score tlhe gl obal i nprovenent of recedi ng frontal
hairliines at the gtenpleg. Eight nales and ongpfemal e are testdd for hair
grom i stinulatiogp. The Tfaser diode 15 treatnggnt 1ncTudes Subjjecting the
targef area of thg patfent s skin to a raser ggode right— maviTlg a pul se
wi dt h [of—200 m;etlzusi ng—a focmbeamdranetet 3rd aputse—frequency of 1 hz
(1 pulse—per—secofid)—TFhreeputses—are—admntStered—TFhree—tredt nents over
12 weeks to the frontal scalp and forehead with 810 rimlaer diode at an
intensity ranging 200 mlliwatts/cn2. Thermal injury is produced with

bl ood vessel s included anong the target
. 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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20 chronophores (but no skin wound care is needed). The average change in
hair- growth density is shown in Table 7. Table 7 Wek/ Val uédAvay 23¢¥d Vval ue
of Hair Gowth Increase 0 weeks0% 4 weeks18% 8 weeks31% 12 weeks34% 40 4
May 2006 WD 03/ 039478 PCT/ US02/ 35839 EXAMPLE 8 HAI R GROMH STI MULATI ON - -
PULSED WREATIERT A team of blinded expert graders vFPEWMURAYB¥Pore and after
phot os of patients subjected to_the aon-abl ative LILT ("Low Intensity

Li ght Therapy") of the present n score the gl obal inprovenent of
hair counts. Si (WV‘F‘ SANATE R. %{i%lif’]![ ed for hair
growt h sti nul at ﬁ%ﬂ?&e i:?{ser di o%?%ea?ﬁ%%ﬁtﬁi nc u’@\ggﬁibj ecting the

t arget ar ead ghmtoliblipdetl iexpett gadsisivievting befora sed afted plades dfipgientshavi ng a pul se

wi dt h of. 60 ec and a I frequency. 1 hz ( ul se per second).
Three %‘1‘3‘6 tggtoat %n%ﬂﬁﬁvgiﬁrﬁ@o‘gﬁﬁeqsggéigﬁ{ﬁegapg\)@} 'ﬂ%:?r?ﬁ%‘gks to the entire
scad p hbnfoh BeoBA@e BIFbAIaSBovEh@E6r Wit dBus 10cm beam di ameter at an intensity
ranging 250 mlliwatts/cn2. Further, this treatnent produces a skin

t enper at ur Sixmhies with sevetescgp beldasss atg tasted fethiemgroreh sthawlatign. Thgury. The

ncr gt firls B RasRTEER GisdRlhs Lol BT iR Ss bl T i ecica 0% 1520
EXAVPLEo S lighohaving <ulss vidth of 600 hset atdhapilsd fknércs af 1 BOAGulsepas as Exanpl e 8,
except segoqgg. 'f;"hree pulses are administered. Six treatments over 12 weeks to the entire scalp
10 with 940 nm laser diode with a 10cm 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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940nm di ode |l aser with a power of 10 mcrowatt/cn2 exposes the subjects to
twenty 50 nillisecond pulses with an interpul se interval oftM#0p2006
mlliseconds. Six treanents over 12 weeks are perforned with simlar
results. Mechanismis non thermal photoactivation. EXAMPLE 10 Exanple 16 is
carri ed™SUBMMder i dentical conditions as Exanple 9 &XEEB¥HEt a 810

di ode |l aser with a power of 2600 nanowatts/cn2 and a beam di aneter of 10 cm
exposes the subjects to 60, 1EXAMPLEMc-ond pul ses with an interpul se

i nterval of qil s et re perfornmed
W th o m | APty Beat bR A et LRRIRLBAHRE 16 S aF e

phot 0ag4( nmtliodealase bvith d\ioyeRd i Wit 848384185 BETE: SO BRSRS WeAMPLE 11
Exanpl is carried out under, .identical _ conditiqns as anpl e 10, except
with aﬁnréé}bs i GO tegmepts Ryqrrj2 4 ?P%@ffﬂ?ﬁmmﬁ%ﬁ%‘ the subjects to
a cont pRUHSIIEVIRY Son fiRfmal BRmSERAREs. Four treatnments over 12 weeks are
performed with simlar results. Photoactivation non thermal nethod is
used. EXAMPLE 12 Exanple 12 is carried out under identical conditions as

Exanpl e 11, except with a SQMI anp pul sed dye laser with a power
of 2.5 Joues/cn? exposes the 0o 10 20 mllisecond pul ses, evenly

spaced 4 weBlaspBRYib cardi@ldut tiddRA{deRIthBeoaMi@bnsl 8 1iire§cefpﬂr[tﬁ@r med with
simlar results. Photothernal non ablative nethod. EXAMPLE 13 Exanple 13 is

car ri e oue el nubred dyedaser wishapewe s 2adowssanp Fxposes the gbieelido 15 pur pose of
N O OUte GHORELR LN spfted I3, {hAS B A MRS S GUGLASEL Wi th a_ pover
of " 6. C ex € su rngle 40 m

0" Joues/ ( pose jects to a sin I'second pul se,
evenl ypahranativigh sivetlekssudipdhbtotietnva nbi etdabdensetloder 20 weeks are perforned.
Hair density is increased by 42% and actual hair counts increased by 18%

Mechani smis thermal non ablative. 20 EXAMPLE 14 Exanple 14 is carried out

under identical conditions asEﬁ%_;@El%?’ for the purpose of hair growh
stinmulation. A 532 Nd: YAG | as€r W a power of 150 mlliwatts/cnR and a

beam di anetlixample 18Gs camieshqubsnsier idbmicsliopditions as Bxammle hgfer the ni mal | y

overl apped 30, mllisecond pul se...eveply, spaced eks.apart. Five
trgéz’i-t LﬁP%%B T SpWDETRRRERon, A9 é?xfﬂ?%l?ﬂﬁj HL\EF‘? éyg\g%q{ @t@ggo‘f’eﬁcr eased by
28% Metd®rbued/chMadbRk the eibjh 13 hisigle 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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techni que. EXAMPLE 15 Exanple 21 is carried out under the same conditions
on 5 male pattern bal dness 30 subjects for the purpose of HaMaYgP¥u h
stinmulation. LED 590nm at 50nmsec pul ses with 150nsec off tine and 90

pul ses. 8 treatnments are perfornmed at 1 week intervals _and final

assessmift 0%08%%hde at 12 weeks. In addition to hair JCSIEHRSEnul ation
siml aé to 45 4 Nai?{éf‘g% WO 03/039478 PCT/ US02/ 35839 Exanpl e 10 sever al

ot her SKaymile i & srverabotass sigaifispnd chaneessrs piedariHgnaprpareahiosiorig?’ 8f at i on'  of
color ¢ ' i @;}% i ckening of hair shafts.
EXANPLE&?LIFG%B?%EXQ%%I%?%@%%Y%aglag{ast;@‘? ed ng%lt?&ﬁn e%rh?{d}tglrl\%digbal conditions for the
purpose of stinmulating hair growth. Subjects have nmale pattern hair |oss
and are 20-40 years of age w N @@—al{ép di seases. A 644nm LED device with
a power of 2.2 microwatts/cnR=E¥pEs he subjects to 200 nsec pulses with

2005 msec  of fixaipiee] I8 bR buP e Rehttal dopbAbnsObr O pRIPbRAT stinlftingt I eat ment s
over 24 weeks are perforned. Increase in a%)earance of hair growh is 22%

10 E wih [Subieph bave malespagtennrbiais doss and % 29-40npgars of ks with 8o sgelph al opeci a

4)
areat aif or f t hait .hQSS_|n scal p., A2940nm.di ode | aser with a
power %Fé%i%]o(}mﬁ 45&\/\1/?@%/%6/" %ﬁﬁ“ tlhé‘tirPgwﬁr ﬂft&tg;ﬂﬁr%’,%ff & %@Da? csggepsgggcstst he skin in
t he afjod0eshcapsas with2D0 sesd dfftivae Betive@ulsdofor htal 4f 50 flilées. 8ixposur es.
Treatnments are perforned at, 3 week intervals forl8 weeks. 'ghe al opecea
ar eat altfAEBFIEHVEA b Weeks s darToRned dostasa Insrpeargnon af halgrawiiis 730 0bser ved i n
reggi ning bald patches. EXAMPLE 18 20 Exanple 18 is carried out on acute
hair | oss from chenotherapy for the purpose of stinulating hair regrow h.
A 623nm LED array exposes a 7EXAMPDBE 170 i nch rectangul ar area over the
skin to 1.5 mcrowatts/cn? for 60 pulses.of 100.m|]Jisee on tine and 100
Tmec off i1 FRERARLeTeg o BRHE S D R B P thovery of hai

gr owt hpdchy ek (RERI theftalg). ARPOAYTNeldsBBwitiSa SRS BE I mPRvdtiRmseverity of hair
| oss and reported 25 eyelining of chenotherapy as wel ' as ot her

undet ezdianidgmfdiametr SeanEorymrus thelslinin heraffegtedareasanith qongmigns ght farr es
cofy al ﬂnﬂglt@%ggu%/se r[%eaﬁéen%%r@ﬂe%oﬁn@d" ig QNEQE infervals for18 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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follicles were treated in a conparison study to show the difference between
treatnent 30 efficacy when conducted with a 595nm pul sed dYHMP§ 896 and a
590nm LED. The LED was at an energy intensity of 2 mcrowatts/cnR, pul sed
for 50ns with a 100nms interpulse interval. The non-thernal hotonndulation
treat meWO BIMF the LED used 50 pulses The 595nm pdCIEFVZFE? aser used a

| | t t 5 Joul / d 43 4 May 2006
W0 051 DGt g aeata 6 shp e e A JEIEH: GnavHS o FoBth sy
phot ot fer salys LG AEMRBL had\B@énxaa&n%maére@ﬁionve&H@& Eaﬁ’i%llﬂan dRL e days after

%mﬁ
t r eat ment had been adm ni stered showed no si T cant hange for the
cont r ot@irolfh é‘hppmitcahdmaalnhrb ladgid:rdaaé bair fqileﬁsexﬂuhmwra ¥28% He¢codasssinexhi bited a 12%

decrease i.n. hair to e cgontrols. The hair

fol I i chakshpftgravdhys Y%B n%a]f)hrglﬁe aHéC%’IﬁElFS %??%{adwgﬁﬁ? % on treatnent of

t hes prﬁmtheﬂnlamafohﬁaulﬁemi tEHa{r@éilt aftggp(ﬁesdnﬂﬁ*}&ﬁSE extibiRiarzosnaf t and growth
rate relative to the controls. 10 15 20 25 30 4 May 2006 WD 03/ 039478

PCTI USBeyegwaB baitihaft ps! growthapigrelativedo thetchgitdl$ or stinul ating hair growt h,
conprising: 5 exposing a hair growmh structure to a source of

el ectromagnetic radi ati on having a dom nant em ssive wavel ength of from
about 390 nmto about 1600 nm  photostinulating said hair growth structure
by mai ntaining the exposure of said hair growmh structure to said source of
el ectromagnetic radiation for a clinically effective duration and at a
cligically effective light intensity. 10 2. The nethod of claim1 further
conpri sing, applying a photonodul ati on enhancing agent to said hair growh
structure and the skin proximte thereto, prior to exposing said hair
growm h structure. 15 3. The nmethod of claim 2 wherein said photonodul ati on
enhanci ng agent

15

20
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i ncludes an active ingredient selected fromthe group consisting of at

| east one of, Hydroquinone, Kojic acid, a growh factor, edMpa%de¥® an
antibiotic, an antifungal, an antiviral, a bleaching agent, a salt water
derivative, an enzyme, a catalyst, an antiaging substance, insulin,

nmi ner al ¥O U478 growt h stinulating substance, a hai PEUSHFEPnhi biting 20
substance, a dye, a natural or syn ﬂﬁ ic nelanin, proline, hydroxyproline,
an anesthetic substance, chl orop¥+2 copper chlorophyllin, chloroplasts,
car ot enoi ds j¢lafgact eri ochl orophyl |, phycobilins, carotene, xanthophyll,

ant hocyanin, hair growh inhibitors include inhibitors of phospholipase
A2, inhibitors of S - adenosyl nethionine. Specific exanples of these, but
not limted,to, jnclu |i,.corice, .licochal one.A, genestein, 25 soy

i sof | avones,” vi t%%eﬁh(%%orssohf/mﬁtﬂnﬁ?a‘fﬂﬁ PYPRISHE: nucl ear factor kappa B
(NF-5kB), b3- AR ag@bfiegy har soeenitureheRtduice of Bleaibriapinblic HdistiRi Ol , ot her
topical, or system c 1 munonodul ators, sul fhydryl conpounds, free radical

scavend@Vieg a femiasn esusie, wavelgnatpldiom shoveiWoye fo abowidio8d smand ani des, and

i nhibitors of t . Jsm:of . ti.v.at pves, anal ogs,

conj ugat es, nat rg@%@ﬁ@%%? %]éﬂac #@%g@%@h %Pylgngﬁ%‘fuingé*hf%mé)ﬁ Fﬁ%eer ed or 30
al t er egaidrhair gromtiodtogiuee weajdugatedt elictrdmdgheseradighnt for a dnidly 2006 WO

03/ 0394 PCT/ US02/ 35839.4. . The nethad.of claim 3 further conprising

subj ectegtgﬁmg F%“%‘rﬂ'ﬁ@f%ﬁ&lﬁﬂl%ﬁnﬁ’(? ec“@?\ﬂé’rﬁ&t‘ﬂﬁl%gent to a penetration enhancing
pragedure prior to exposing said photonodul ati on enhancing agent to said

source of electromagnetic radiation. 5 5. The nethod of claim4 wherein
sai d penet r at i onthenpeiksi ofglapm d desther eomprisingy dpplyingz phomowduletionsel ect ed from

the gr .Stin f. enz el i croderm asi on, sol vent

Stri ppi%ﬁ}ga,n&?gg enttstP P%S%‘F‘ﬁ&?"“éﬁﬂ%ﬁﬁ%‘ﬂ% pr%’\’ﬂw""ﬁfaei ey BB vapori zati on,
chem cakpgpinglsaidBair Slo@eH sthefke. Sti nul ation, |aser treatnents using hi gh peak
power and short pul se durations, ultrasound, or conbinations thereof. 10
6. The nethod of claim5 wherein said penetration enhanci ng procedure

CORRri ses exposi 1 tl Lhg agent to ultrasound. 7.
Th(rammet hod %'f c|Tg‘|gn%§@°\%n"3?§§‘ﬁE?@‘ﬁ&%?ﬁ@’%‘?@&?@%@%&%ﬁ%ﬁ‘éaﬁf‘r“ cedure 15
conpr i sedndesqosiiveging@ikntsalected fromitie Soupwohsistitg of af lehssdtienf,pr oxi mat e t hereto,
or bot %'to electrical, sti %?ti on. .8. The nethod of claim1 wherein said
sour ce THFGHBeRe, K ks A &1 fasior.Gehipagea, an autibiotic, 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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selected fromthe group consisting of an ultrasound radiation emtter, a
light enmitting 20 diode, a |aser, a |laser diode, a dye |aserMaygeda
hal i de | anp, a halogen light, a flashlanp, a nechanically filtered
fluorescent |light source, a nechanically filtered i ncandescent or

fil amenPOUMOP44¢ht source, and conbinations thereof. FCTHIERARPhod of claim
2 wherein said photonodul ation ephanci ng agent.has., 25 an sorption
characteri $ic i %P\?ﬂioﬁ@f‘éﬁma%@gﬂ%tc%‘ﬁnﬁ% clge s3i t81“8?\‘§? ™

equal to said

dom na%m%m Sa%%\%‘tﬁo ﬁ?.&%{‘} temhﬁgin%g}oqe(ﬁﬁélﬁﬁ&t&éxp%&i%ga_ﬁ(pmgneti c radiation.

10. A harr ation apparatus system pog{qr! sing: neans for

phot onpittnadduation edtmheingagemtth sad souctewd elecsimrgneticardiztidragnet i ¢ 30 radi ati on
havi ng a dom nant em ssive wavel ength bet ween about 300 nm and about 1600
nm and a photonodul ati on enhanci ng agent. 46 4 May 2006 WD 03/ 039478 ‘

PCT% USCR2/ 35839 Yhe Ehd oY Shie @ Rhersih 8hifpdR tratie ddhinctgiptboedans f or
phot onodul ating said hair growh structure conprises a |ight source

sel ect amfrisesn prheedgreseloctedbiien deigypernsising of enzsme Dok WeHRH on enitter, a

light emtting diode,. a lasger..a | Y]l ; metal halide
| anp, &Y% ‘éefl?f),Smﬁmﬁ%It%’ﬁﬁpF%%?ﬁﬁg?%ﬁé%ﬁﬁ?@gﬂggﬁ%@, 1‘?%aim(r)rﬁ\;,\l’c hanically 5
Cfilter %ni‘iéa}‘?éeﬁﬁ - @¥ctrlchigiuBdo, ¢Rer teeatmenisaningaighyedl pover & shortandescent or

filamentous Tigh source, and co inatéi ons thereof. 12. The net hod of

cl ai m pdseshwstions uliEaserngrescombBiont S nhanci ng agent incl udes an active
in pedi ent selected fromthe group consisting of at |east one of, 10
Hydroqui none, Kojic acid, a growh factor, echinacea, an_antibiotic, an
antifungal ,6.an Taetmetiodaf clam Hivbereinisaig pauptuation enhenring presedie der i vati ve, an

enzynme, a catalyst, ap antiagjn ubst ance, inasulin, mnerals, a hair
gr owt h CRPRRTHER SPPH ?&E@Pﬁ%@&a{i&nﬂgg?ﬂ%}% t?ﬁlgﬁﬁu?ﬁnng substance, a dye, a
natural or synthetic nelanin, proline, hydroxyproline, an anesthetic

subst ance, chlorophyll, copper chlorophyllin, chlotoplasés, car ot enoi ds,. 15
bact er i ochlbr opEHelmethsidyof olsint § whereinsridpersiratiqnenbpsHBIcedynt hocyani n, hair

h inhibitor.s ir de i nhj bi . Q. | j nhi bit f S
" SRR sepiites mognine e 1o Bkl Sufebd i liapARE s g g 1 P ore ©

phot ompgutliadl s@duRAkANci ng agent has 20 an absorption characteristic
i ncluding an absorption maxi ma at a wavel ength equal to said dom nant
em ssive wavel ength of said source of electromagnetic radiation. 14. The

system of c}ai m-Al furtNetGOMRhbeingiddoRil S1dtReMh@bliORdihd iscapabl e
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.
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of varying the duty cycle, pulse duration, or frequency, or conbinations
thereof, of the 25 el ectronagnetic radiation emtted by sai dMP@%@O%ource.
15. A nethod for stinulating hair growth conprising contacting a hair
growth structure with a conposition selected fromthe group consisting of
retinoi ¥9 %30 Bnol | ninoxidil, caffeine, phytoest roﬁ'@ﬁ’g',smf#?:’?i c oxi de

generating agents, oxygen generati,ng .30 tsg, L X I di
procyani di A1.Cl ,Tléﬁﬁﬂ’st@él%if@a%} lﬂb@l?er%%lggﬁgﬁ’ﬁg‘%?ﬁ‘i@f’mgﬁh %‘%Q%I rrgf‘:y'(?ﬂlediagosg:
both natlh 3R pSYRIREL i AR HleXENGR R0 GNLonsiANg o¥POSI NG sai d  hair

strgctgm 0 al one”source el ectromagnetic radiation having a
donmi naMtas@iridsadistéon entitie) elipht émitingfdiain albewia 13@odiodsrdye A8k 1600 nm 47 4

May 2006 WO 03/ 039478 PCT/ USP2/ 35839 16, stem f il ating hai
gr owt hnﬁﬁrhékdeéﬁfﬁ&:a%hlﬁ@ﬁét%ag’ﬁ@l T I@é%?“ﬁ:éq%éﬁgsoﬁﬁlgéhﬁ é(‘:l[?rdlagi 131? igonaL:;pabl e
?Lnse mafﬁl%fe@%ulofegé& @?L’dﬂ?&, AN G ARGR @ indah @ abaMlard@fous lightt 0 -about 1600

tli
;an a conposTtion selected fromthe group consisting of retinoi
r et i naburce, mhd comindtionsteffeef. ne, phyt oest rogegs, ﬁi tric oxi dg gener a!t in(rzlgds’
agents, oxygen generating agents, polymxin, procyanidin B2, procyanidin
G, and derivatives, subconponents, and analogs of the above, both natural
~and synt hetjhc, qRmBihsd 8 REmiih&feRin safBphotomodulation enhancing agent

includes an active ingredient selected from the group consisting of at least one of,

10  Hydroquinone, Kojic acid, a growth factor, echinacea, an antibiotic, an antifungal, an
antiviral, a bleaching agent, a salt water derivative, an enzyme, a catalyst, an antiaging
substance, insulin, minerals, a hair growth stimulating substance, a hair growth inhibiting
substance, a dye, a natural or synthetic melanin, proline, hydroxyproline, an anesthetic
substance, chlorophyll, copper chiorophyllin, chloroplasts, carotenoids,

15  bacteriochlorophyll, phycobilins, carotene, xanthophyll, anthocyanin, hair growth
inhibitors include inhibitors of phospholipase A2, inhibitors of S — adenosylmethionine.

13.  The system of claim 12 wherein said photomodulation enhancing agent has
20  an absorption characteristic including an absorption maxima at a wavelength equal to said

'dominant emissive wavelength of said source of electromagnetic radiation.

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

25  electromagnetic radiation emitted by said light source.

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

30  agents, polymixin, procyanidin B2, procyanidin C1, and derivatives, subcomponents, and
| analogs of the above, both natural and synthetic, and mixtures thereof; and exposing said
- hair 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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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
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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