1 Cosnetic Uses O El ectromagnetic Radiation The present invention relates to
the cosnetic use of electromagnetic radiation for the reduction or alleviation
or removal OVOAKIHEhi ng of wrinkles or fine Iines, espéli@PY M 5 not
exclusively facial and neck winkles and other signs of aging. The present
invention also provides the use of elect ronﬁgnetl c radiation for generally

rejuvenating skin, retardi ngCeémstic UsesQf ElgctitiflagilicRedidionki N el asticity,

tone and appearance. The invention al so pr ovi des for a nethod of treating skin
so as to reduce |l ev 0 t sverse VISIb e Si and
for beautifyi ngTﬁiP%Sérﬁ h\gehﬁ%n Feéartg ﬁos{g? Cosm fce%ste A" efﬁog‘ﬁ%et'g %tfopggr e

treat ments. BACKGRUINDr laHerRBgrmgr gskiaval qrtdemnlelhlhgag‘é\mru]hlﬁstorlﬁleadala&sh esfeeiagubitace of
the skin fores af QAR A rlééf( K/\}rlﬁl@eé"érfrdkbtﬂé? nEloRSGihG! Tie GHBGLH: ! géﬁt{%hl ity.

As wonen go through nenopause and nen age, Xperente i ncrease
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accel er rol onged exposure to the sun's
W rays. Billi gﬁ’éené'?n é‘(ﬁﬁﬂﬁ’g‘dﬁ? E°r§|6‘é?¥?°“§9ﬁﬁ§tl'rflgﬁl5‘r?otaﬁg Fé?r levgfeioniidtry and
it is estimatedotetrse hieblasignagé agingmnd spdedstifangsiid aBdan peparatns tonedactBl§i N
care products anf,coshBliteStmdnts.i S known fromthe prior art to use chemca
peels or cosnetic preparations, typically in the formof creans, to prevent or
mtigate winkles and as anti-aging agents. Such 25 preparations nmay contain
synt hetic or nagacRERpusecurring plant and/ or ani mal products. The
conpositions are applied topically and usually on a regular basis in order to
maxi m se their effects Fﬁﬁ %?Q there is Iimted evidence that even
0

persi stent use BfYoUE kg Inldsthanggthibe sprireey isthg|skinsfopiss apforgagisag. 30As
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use a source ofaleo%g evel .el ectroma d| a n t hot achem cal

h experiencs  ircr g? OgiPeﬁ
responses in theskrn, CCoMmonl'y” rerar 'Qd"'rfng %Ctr?&?‘?ﬁ fRICkIgEEs (409 at i on
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in increased cobdgaSReEAfCkihOne chéhgé%éﬁgg%{sméy%gﬁg aééélégyt'[e BRbidHged

i ncreased DNA synt hesi s \g sor and
por phyrins w t HPROZEP fo Hetseisdhdrava: aﬁ*iEP”ééqfIPOW%ﬁE@f@ﬂ@mjhpn@heanw

amount of spMgliRduseY YEEN is d3fiRiated thitt thd Bdr&Jel Borh@Heh8s hiHRd £80SeX annum on

skin care products and cosmetics.

It is known from the prior art to use chemical peels or cosmetic preparations, typically in
the form of creams, to prevent or mitigate wrinkles and as anti-aging agents. Such

25  preparations may contain synthetic or naturally occurring plant and/or animal products.
The compositions are applied topically and usually on a regular basis in order to
maximise their effects. However, there is limited evidence that even persistent use of
such compositions alleviate the visible signs of aging.

30  As an alternative to cosmetic preparations and surgical facelifts, it is known to use a
source of low-level electromagnetic radiation to achieve photochemical responses in the
skin, commonly referred to as biostimulation. Biostimulation depends upon the concept
of enhanced replication and synthesis, which results in increased collagen production,

‘increased fibroblast stimulation or increased DNA synthesis. The light energy is

35 absorbed in cytochromes and porphyrins within cell mitochondria and cell membranes

producing a small amount of singlet oxygen. Typically, patients require four to six



2 sessions for acute conditions and six to eight treatnents for chronic
conditions. This tg/pe of treatnent is both prol onged and expensive. Since the
19905, | aserORMWYE¥en used for skin resurfaci ng and wWPCAKERROBERIMAI . 5
Winkle renmoval is an aggressive technique where tissue is renoved

| ayer - by-layer, invading the dernis and effectively inducing second-degree
bﬁrn kHeat ihs lds@@@@‘istf@fjladufé doheltldwdﬁd%l)&b?ighﬁﬂdwﬂ?r}’iefcmthoageﬁncﬂigﬂhstil'[jibt egi nﬁ

t he skin. The laser. induc at.uri t ol lagen in the derms and the
formation of cridEfERAREN £y bogﬁr?ggﬁggangﬁXpeng'l\'%ht ening effect stretching the
skin, thus reducing or renoving the winkles. This process is 10 referred to a
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it is thought t thermal thres or thernolysis is about
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treatnent. In addltlon a_hi in |den rp tion reported
following cop |BREeMf ?WFPF‘EEF %‘i’enl '8&??%&& ﬂ'gﬂﬂ‘eialgsetr P%Efs ‘?eé‘a B%ed for
an al ternati ve,of éfef @liddevian thetiesrait @ndtetfothatibn ofeslossHings, avhichl resultiia b itigigfering

removing or di mﬁ%&t %heég*‘lnrgp{hgkék% tRlﬂ(S Hdﬂﬁa p?@r{no&rr?g{ 'tH/eG/ﬁﬁ %’Hsrbroée%g% di ng

the signs of agi roving s pearance and fo
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25treating a super al area o |anS|n nmprising irradiating the
skin with a somf@hiermlvlthﬁr@élﬁlg@hiasen ’@%actfﬁ@ﬂ’mﬁﬁh@w@ Pfﬂ%ﬁiﬁf aey GHTbupstanesp havdnm t o

1500nm  Ref er encgedpiicedih, tsea s%?ﬂ”@&!héé@'fér%érfy@@éeké‘gosﬂtﬂ%’crh@lﬁs I m@hrwh@n
alleviating or renovin imnis ?r fine lines, @]Fuvena

Sk e et asdi nghaHenFe PER TP ST bEer G TS TP Gl oy G (e
el ast| city, 18 onmatrhext ure and appearance and general ly beautifying. Reference
herein to "skin" includes the outernost epiderm s, basal |ayer and derm s of
the face, breast, arm buttock, thigh, stomach or neck.

There is therefore a need for an alternative, effective and safe method of reducing or

alleviating or removing or diminishing wrinkles or fine fines, rejuvenating skin, retarding
the signs of aging and improving skin elasticity, tone and appearance and for generally
20  beautifying skin.

BRIEF SUMMARY OF THE DISCLOSURE

According to a first aspect of the invention there is provided a method of cosmetically
25 ftreating a superficial area of mammalian skin comprising irradiating the skin with a
source of divergent electromagnetic radiation of between 900nm to 1500nm.

Reference herein to “cosmetically treating” includes reducing or alleviating or removing
or diminishing wrinkles or fine lines, rejuvenating skin, retarding or reversing the visible
30 signs of aging, improving skin elasticity, tone, texture and appearance and generally

beautifying.

Reference herein to “skin” includes the outermost epidermis, basal layer and dermis of
the face, breast, arm, buttock, thigh, stomach or neck.
35



3 Throughout the description and clainms of this specification, the words
"conprise" and "contain" and variations of the words, for exanple "conprising"
and "conpri S¥Q20064¥3Hs "incl uding but not limted to", &&A/GEORHP24$Nt ended to
(and does not) exclude other npieties, additives, conponents, integers or
steps. Throughout the description and clain® of this specification, the

si ngul ar enconpagsRmolitiBe Rlebdrption Bh®SBINMNEF BB NHpeXticalibm ehaVindeds! ‘REMbriseS and N
particul ar, where the rjg?defg. ni tﬂ? arti gl g IS us‘edb t he. spec‘{,fi cation is to be
under st ood as cGRT@RpIEL ARG 18 VYo oNRPTPIE S CaTRiIEarT® yOMiNTeS s "R

cont ext requi r e¢incotingrinit et lifitad Uo’e and i is ey étended Har(and epes o ssxclodertends,
chem cal noietigs i in.conjupction with a particul ar aspect,
enbodi ment or e'ﬁglrerﬁség%qﬁwgﬁggﬁﬁgiéﬁ%ﬁéd%Fse&%ﬁgg'e understood to be applicable
to any otherd aspect, enbodi nent or exanple described herein unless

i nconpati bl e t hef:gyghbix- thEdeE@IHAM ¥nd BGinfi ofarig @Pkcifidalidt, the siRgliMeERohBadsas 50. By
divergent it neant that the el ectr rraﬁﬁnetl c radiation em ttg_;:l f r?,m t hrﬁ

el ectronagnet i cthEBUFaéé”'ﬁ%?sth%CEi‘?t%Pg@ SeyRAfiresn i earigulag; wihere die indelipiieqrigle ) v

di vergence of tibaised e@trapaaiiditivn ds tade aindentdod dsncdritemplaimgep!dality as2welhas f

angl ed divergent. Thus it wll be appreciated that the nethod of the present

i nventi on does ng(uﬁ”ﬁd"ﬂ]%ses%%goﬁ%xéré;qg'r?sa%ﬁ?@'sg's the source of electromagnetic
radi ati on. 1@ has now been surprisingly established that |ow intensity

el ect romagneti c LAt f m ferabl.y to
120nm and nore %%a@.?%{i‘%rﬁ?%r%ocﬁ%qﬁgﬂ effect \Y/wéé}llt Ehé:r@éﬁerﬁ'%gélslo)?%%ggj F%lcr%({g: n. It
i s postul ated tiRgpNHNFECRNAH 2 RariipiiRTRsPeE. enkogimephalghemple of i inysngen aeflebes its
action is by wayhdefst@aebBe ApABSE &5 kAN othBF a8kt Gelbodin®ht or example described
conponent s/ organel | es, enzynes such as but not limted to inducible nitric
oxi de synt hase (&REYESSANGERRAIPEHIEM e that has a range of el ectromagnetic
radi ati on 36 wavel engt hs passed through it will produce several transm ssion

peaks. These transmi,ssjon.peaks .ar.e associ ate ikt hth referred.therapeutic
el ectromagnet i c'élr f}&%biﬁ ihSnd“a%%eéﬁgﬁ%tt'ﬁ%F gega@f q?\t% i r? e‘ﬁYe?%‘?W étn'ae?'}“idgae{itﬁgl ies a
rol e for the watlestromapestialrediationtdmettepeinem die efecitvanzsigseticofousethiasra divagent half

20060010757PCT] GaRIA031008433 heLPASIIN A0000FY L OLZRIR AR BZIE Y1t ul e

have shown t hat vel engt'hs centred’arou hose s speci f1 ed above
and especi al | y mnguti tsRsrgiadf anglsti divetgeot. bandwi dt h i ght centred at 1072 nm or
5 1267m are cparti cularly effective at reducing winkle Iength and area. It is
of note tha% t hese two wavel engths correspond to the peak em ssion wavel engt hs
of a water nol eBwisét Wil ghaprreciatedinss thermeihaest of|tee priesent fnysntige dees nelvecludedbe t he

mechani sm of aC&éeca?iaisérsragh&t&ﬂrae%f\é@a%magaéﬂdqe&@@m!.y cel | nmenbranes. 10 Qur
studi es have al so shown that 1072nm and 880nm elicit opposing effects upon

| ynphocyte viability ex vivo, the fornmer being protective and the latter
wavel engt h cyt ot axd Gow sk berprardly esebliphdvingielon hteieang ldchaiadidtie naaifiontoect s

RGeSt V- FEO s IRIP S EL ot TBG Pl O VS R Sy o
radi ation is coeffectineoins codheetically etnesting skip. att iseerstulBeD tihdthe swaynmdh ahidh upe t o
500mAat t s/ cne. electromagnetic radiation effects its action is by way of energy transmission through
cellular components/organelles, enzymes such as but not limited to inducible nitric oxide
synthase (INOS). A water molecule that has a range of electromagnetic radiation
30 wavelengths passed through it will produce several transmission peaks. These
transmission peaks are associated with the preferred therapeutic electromagnetic
radiation wavelength range of the invention and thus implies a role for the water

molecule in the general mechanism of action.

35 Preferably, the wavelength of the electromagnetic radiation is centred around any one or

more of the specified wavelengths selected from the group comprising 940nm, 950nm,



20Pref erably when the el ectromagnetic radiation is pulsed the intensity is at
| east 500 pWatts/cnR 7peak power and the average power is up to 500 mMtts/cnR
The aver age YB#YP0¢0d5% he peak power multiplied by the pP&pEHPSH4$3 t he total
time that the radiation is applied. For in%‘tance if the peak power is 500
pwatts/cn2 and is pulsed for 10 pseconds at a frequency of 600 Hz then the
average power i &oaRP 1080hnSA0TmEh andSi2Braner art et hods which rely on thermal
warm ng specify a lower limt of 0.5 Watts/cnR the present invention which
seeks to avoid any thernmal effects operates below this |evel. Preferably
when the el ect bonsigdies haver sidivatthairwavelepaihs eentied @reune these WRYRISPOBF seerified

30intensity i Sg‘%;&e/té},% ésgglfl%ﬂ@ SburRPsirdO RedMlid S barhifath Yénthaaveed atinor2 hatort he

power may suit range from 500 pVatts/cnR peak to 500 m|ljwatts
continuous &r peFkMpIReertgan effastiyed r@@qu}geerMeHc_angf@,ﬁp A%y 'lz'é o&rﬂﬁ{etctg%crre are
used on skin bifest hivs Walelfghs ddepenment de hew mission wavsienytas dfhe vBSsubj ect
is and thus how deep th i Pr ef er abl

the wipkle liges. e - . gnetic
radiation is meLeéHei“Ehtit?“é’ﬁﬁ?'f’%@#@ra'}getg?so‘é(% b8¥evgttl¥ﬁt\é%;es&e§%?'f§4 %géecéon s and
nmor e pref er abl yeldtsd ppitéresid abssibly caiquamiusiasepet ition rate in the range 300-900
Hz nore preferably still the frequency/repetition rate is at, or about, 600
Hz. 5 Qur studies have shown that the el ectronagnetic radiation can be either
coher ent oronoue chefeentiave hesocbhavinctibt ¢0iF2noesd &Benm clicih PprasingdeifBptst Wo

paramet er. P efer bl Y, \Igg! BOLAATRANRIS: ba] 25i0ub SraPR ke Gaidihon f ot e

area for at le seconds a ; few mnutes. A typical exposure
time is in the cytelgikion FotheBmatenwe eevidp ilderse thasr O gRnapRiotagts agrNsSUY medieisdhe | s
i ncreased accowdggtogdgit); he individuals fat |ayer depth and exposure could be
up to 10 mnutes. I't should be appreciated that the power source emtting the
el ectromagnetic radiation will 15 have to produce nore than the required
intensity f@r tHhgemblynthé dlectdihpbtisiatiatoriie chrameoustopnisedat appr oxi mately 99%
of the applied therapeutic amount of light is |ost across the skin surface
during treatment. Thus the intensity of applied radiation will have to be
corrected for \whesrablgr wydmie elettremagnetit ragiation i3 OPrtinypeshibe firdersiipisray Igast P

under st ood that,{he, elech [SURLRRHSelcafl at i on may be directed to

20 Preferably when the electromagnetic radiation is pulsed the intensity is at least 500
pWat’cs/cm2 peak power and the average power is up to 500 mWatts/cm?®* The average
power is the peak power multiplied by the proportion of the total time that the radiation is
applied. For instance if the peak power is 500 pLWa’cts/cm2 and is pulsed for 10
pseconds at a frequency of 600 Hz then the average power is 30y Watts/ cm?.

25
Prior art methods which rely on thermal warming specify a lower limit of 0.5 Watts/cm®

the present invention which seeks to avoid any thermal effects operates below this level.

Preferably when the electromagnetic radiation is pulsed the average power of the
'30 intensity is in the region of 50-100p Watts/ cm?’.

We have found that the power may suitably range from 500 uWatts/cm?‘ peak to 500
milliwatts/cm? continuous or peak power when applied to the skin. Typically 20
mWatts/cm? are used on skin but this value is dependent on how fat or muscular the

35 subject is and thus how deep the wrinkle lies.



the target site either continuously or in a swi tched (pul sed) manner. The main
benefit of smﬁtching enabl es power conservation and facilities nuch higher
peak power oOUPBYWE 0% Her eby i nproving cosnetic response. PSBARPSOBPY,  t he

el ectromagnetic radi ati on therapy source includes neans for reducing the
anount of anbient radiati on, which inpinges5on the treatnent site.

PL ef er Sbl y, t h?Pﬁf@ﬁEﬁly’ rwmggmmt électrcmcﬁgﬁteﬁimlmdmm tseglal{@da't Isi gfpuia@m'rtﬂe'ﬂa@ i ;de.

The radi ation 0 u evices can be _electrica erated or.the radiation
can be del | ver elFSR 04 MSBSSF FEs PR DRETAREE PGBy Al p BV G e Srie i e

Pref erabl y, t herangeli3an-00hHs mare prefaraltly efill tha dlegutesy/eepPMNionuaietis ef) casbamngdd t o
emt radiation wi,th a wavel ength centring at or about the previously nentioned
speci fied wavel engths. A single |ight diode assenbly nmay include a plurality
of orientated junctions. Infrared 35enitting di odes may be arranged not only

to emit radiatiopr sludgs FRRSEfduwh heehdediédtroRtalndic Sadib R neMnt b eficdRohdIbANG tY

di vergent beam The divergent Ilaht gﬁn% al so be derived 6 fromlight emtting
pol yners. The pPasederanhiestinichhoeoeidie PRRITeRiet BY HinkaraBetedbf cosnetical |y
treating skin with divergent el ectromagnetic radiation having a wavel ength in
the range fromyisible.to infra 5 red .and centt oupd 940nm_ 950nm, _1040nm
1060nm 1072nm %Fgef%%)?%e' rgmgpg%kcrrgﬂlaagoﬁ\e ia(?plf'eggi)g@? Sﬁeqtesd ﬁrﬁﬁlf?re%tolgﬁ’s" §8I ow
intensity st@h sévandnand upeorrebwdeinuige Artypiraberpngure §imedaisdie tegiontvd 3skinutenr any
other {issue o nlABMAROURE WHiGed HRAAPRINGERRA abrditl & ¥BYnanidiBIsTE B ©F

e t ast effects are

the present invention di rs fromthe prior ar
non-t her mal anddefifboarf eResuidFEd Be up o Hdaintedn t he present invention is
counter-intuitive 10 to biostinulation since the concept of enhanced

replication and synthesis is itively avoided. |ndeed we have found that the
wavel engt hs enpl§ l?enaﬁ%eec'aﬁg‘gi‘éﬁpe PRV TOHGH © £ ERFIrgMagRfipradiappguwil
synthesi s, i#Rmhi hive toqgrbdugemape deincthe osguirad irtesitpidr the biindal asdct cRpE iweaidven. CQur

results have sh t.hat . | i f, connective tissue be nthe cells is
Surprisingly i noRhoaiRpbtRutly bk g SIIES Ieligehtec Tt Bf MEE BubHe Fhan
15i ncr easi ng t htnectinlsagese dieing iregtnteot. abius dveeinteheitydd sipplied redidtootwill bavegebet he
prior art. Accoéﬁ}e@%dtf&vﬂleﬁ%&‘?ﬁ% aaRechidntt he invention there is provided a

met hod of inproving elastic characteristics of a superficial area of mammali an
skin conmprising irradiating the skin with a source of divergent

el ectromagngd i CrioAfthatdréddirdfit ib ahNReBoPRENAL bRcHRREYMBc Bfiation may be directed to
the target site either continuously or in a switched (pulsed) manner. The main benefit of
switching enables power conservation and facilities much higher peak power output,
thereby improving cosmetic response.

25  Preferably, the electromagnetic radiation therapy source includes means for reducing
the amount of ambient radiation, which impinges on the treatment site.

Preferably, the electromagnetic radiation source is a light emitting diode. The radiation
from such devices can be electrically operated or the radiation can be delivered to an
30 applicator via a fibre-optic delivery system.

Preferably, the radiation source emitter includes a PN junction arranged to emit radiation
with a wavelength centring at or about the previously mentioned specified wavelengths.
A single light diode assembly may include a plurality of orientated junctions. Infrared
35 emitting diodes may be arranged not only to emit radiation at a specific frequency but
also to emit a high intensity divergent beam. The divergent light may also be derived



We have found using the nethod of the present invention that elastin fibres
becone | ess fragnented and nore uni form hence inprove the elastic

charact eri stW@3%6P%He skin. For exanple when treating BIC&4IROSRIH3 e found
that not only did the skin elasticity inprove but also the tissue tone. W
have al so found that the nethod of the pr es®nt invention 25i nproves cel |
viabi lity. Accordah itht e@itingtdoiyrédraspect of the invention there is provided a
nmet hod of reducing surface area and volune of tissue of a superficial area of
manmmal i an skin conprising irradiating the skin with a source of divergent

el ect romagnet i cTheapiesant drveoforbist saaeensd wid Gnmethod 16 COametiqR treatingotiiraivited by

the method of thg, n?él@&Forﬂld@\ﬁ@trg r‘a@i@tléﬂﬁ@ﬂﬁrar\@atv@leﬁ Rln ¥ rér%@ql%hn\gsﬁg'td]mﬁé) | une

above the eyes and under eyes we can reduce the sag % appear ance of the
sides of the fdeéeang ﬁe'ﬂtfﬁdsa‘wan %ﬁor‘é‘h&ﬁoﬂrﬁaﬂ%‘)@'ﬂ'u@@%ﬁ‘ oR7£178 95 d 208y méhaind

surface 35area &éctl‘bﬁ@gﬁéﬁbﬁacﬁét@ﬂgs abibtiedigiariey Gerit@stdrcthnehad aetBsl diiags or

provi des the d ed. cos ects 20060010757PCT/ (3B211051002433 7 It
N T be: appr eci P # RARSeR 1o ST SHEEUSS6F OF FESaTHGY G EHEETS AESe
invention it mnehisalagohbectmedftie pesantimverdion difdscieono ther @ioe ks @s ta effed@rang e

caused by W 11 gty of, PIY t%@gi'stg%omc% g&ﬂf?)n tﬁegresérgt lrt\\/eﬁ HEEooQftedifitive

invention there s Pprovi |ver mane|c radi ation of
bet ween 900Hm tto bi@ﬂrmnlﬁilqnoﬁsmc@o@mhm lof enha@md rﬁgh@aﬁomraeé smmthga;m@rﬁqswi/@y ski n.

Preferably, t heav%%@@nﬁj\deécmvé Havd @Uﬁd thafing Mfabéléﬂbtlﬁsé?ﬁ&&%d% tﬁehﬁeéeﬂy ﬁ%rﬁl&‘ﬂ

further include an%( 10one or nore of the features herei nbefore descri bed of
the first aspectPegficalhdnhibiy & éﬁnth?_ﬁlngf‘h"E"héP‘é?ﬁﬁn Hedystipmsrd Bhiit Lflj_:‘[Pb‘%éve

been shown to pegiches. Cd)bf“ﬂeﬁ@’[s e ehbivn ittt undhﬂyeif&j@ﬁhédn@e aseBastwebianef f ect s
of light centred around wavel en%a?(i of ,1072nm an %Oﬁ a.range of
t

oi ngl e and mul tdohf & SHPEHNGY | BRGNP o B bies NNANDR S b ot

15  increasing the collagen density to achleve the desired effect, as per the prior art.

According to a second aspect of the invention there is provided a method of improving
elastic characteristics of a superficial area of mammalian skin comprising irradiating the
skin with a source of divergent electromagnetic radiation of between 900nm to 1500nm.
20
We have found using the method of the present invention that elastin fibres become less
fragmented and more uniform hence improve the elastic characteristics of the skin. For
example when treating breast skin we found that not only did the skin elasticity improve
but also the tissue tone. We have also found that the method of the present invention
25  improves cell viability.

According to a third aspect of the invention there is provided a method of reducing

surface area and volume of tissue of a superficial area of mammalian skin comprising

irradiating the skin with a source of divergent electromagnetic radiation of between
30 900nm to 1500nm.

Results obtained by the method of the present invention demonstrate that by reducing

skin volume above the eyes and under the eyes we can reduce the sagging appearance

of the sides of the face. In this way we show that reduction of tissue volume and surface
35 area of the skin along with improved elastic characteristics provides the desired

cosmetic effects.



15 their effect on freshly prepared human | ynphocytes stinulated with

phyt ohemaggl ut i ni n%gPHA). Vi abl e cell nunbers remained significantly higher
after irradi¥@e¥AUh 1072 nm and were significantly | S&EGCBIIBEP24830nm
irradiation conpared to untreated controls, followng a daily single
irradiation over a five day period. In addition, cell nunbers were
significantly RiwghsyapafdcRiedthetih béairimespeatit the I@TRAf thecbresqnbinuention & mavA,
conpared to 20 cells treated wt onl lis i i ; y 3
post - harvest wPth b@a‘ﬁ‘%&? R,(;S\’Fé%é’g é%ggn i%‘ﬁ?rg% S@yd%ﬁ%gn@%ﬁ%jr ngnstg\?ih%ﬂA%?acel I
viability aftephaogudgure to 1072nm, and 1072nmalternating wth 1268nm
irradiation, and a decrease in Acell viability after 880nmirradi ati on al one.
These observations |lead us to believe that |ight centred around A .vvavel,[ength
of 1072nm nBy Becondied tp 3 riftanagpectiof dhendPYRIEC cBh%f?rp'Po%V'F?ﬁEnkﬁ% efjvergen

25vi abi lity. Agpefdihdibefcradiatbrxséiibetrraobom to t5e0hmenismatidahetreating apamai ded an
ex vivo nethod of inprovying inmune cell viability conprising exposing

peri pheral bl oBEF%WB’ﬁ'LPX‘I”ear cells to divergent el ectromagnetic radiation of
narrow bandw dth centred around a wavel ength 30 of 1072nm Preferably, the

peri pheral bl oad . mono . . ioMldhePRcladPsRC at ed
that the cell s%ﬁeé?)'a@ﬁgﬁg%%C%bg'ﬁlﬁﬁ’?%%%ggmﬁﬁ? %%?i%?dﬁ%%ﬁgd from whi crﬁct hey
wer e har vedbed oseomsoreof thedeatureh dpieinbaatprieseipet ohine Akt gpRACHET the M¥ERQRt her
aspect of the invention there is provided a portable light emtting 5 device
for the cosnmetic treatnment of skin, the devic congris;@s&?.gqg I Areans. for
suppl yi ng powetighbtharapy.dieth B&en 3NdrF hdarRsPeA"OBP Sy Ao §'Y gg'?ﬁ' m many

el ect romagnet i Ghdramdufd hreRafThbetuge bf IgAOcumtred arbhfd mavelengttisesti1BY 2nroandsdffped
panel through which the |ight .passes_and ' [ [ or
shaped panel i§‘”ht”§'8%ﬁeran%%°f£ﬂ§q% taﬂém&(@'e%e?ggér?réa@hB)gmégorﬁ}?&?‘ggg%f%%%%@g%ﬁrt of
t he body regui rhevgefzoisoretréshiyt preparee humanlgmphesytes sjmylatadhthprivahemaggidining g
battery or is WS i ci : - idH bdibdondviter7eani s a
LED or nore pr g?‘é’&%bﬁéﬁg%l' ﬁlfrg%{gir? %ﬁlﬁe{?gﬁn?m??@m%egggeg%r eciated that the
devi ce of the pEndseamne SigniﬁethdﬁWﬁ?fsafﬁﬁﬁt%Qnmd@‘@‘?‘atﬂ’@v‘ﬂf@arefg OpHiifeEreshF O he

device may al S%IB%gr% $Ry 8hgl8RsdiatRABvET a iR Ry PRribdI Ntddarien, el angeets hereem t
radi ati on with a wavel engt centring{ a

speci fi ed mvel%‘?ﬁﬁ'%‘& ety Pre-Bed 't“%'tét "g&b@g%ﬁ%ﬁﬁ&&‘?ﬁgre&& ! %g'gé%r%ng?olo40nm
1060nm  107nm @anglird2&Y A LBA only. Cells irradiated twice on Day 3 post-harvest with various
wavebands confirm on Day 5, an increase in % cell viability after exposure to 1072nm ,
and 1072nm alternating with 1268nm irradiation, and a decrease in % cell viability after
880nm irradiation alone. These observations lead us to believe that light centred around
a wavelength of 1072nm may be useful in an ex vivo method to improve immune cell

25  viability.

According to a sixth aspect of the invention there is provided an. ex vivo method of
improving immune cell viability comprising exposing peripheral blood mononuclear cells
to divergent electromagnetic radiation of narrow bandwidth centred around a wavelength

30 of 1072nm.
Preferably, the peripheral blood mononuclear cells are lymphocytes.

Preferably, the peripheral blood mononuclear cells are stimulated with phyto-

35  hemagglutinin (PHA).



BRI EF DESCRI PTI ON OF THE DRAW NGS The invention will now be described with
reference to the follow ng Figures wherein: 25Figure 1 shows plan (1A), side
(1B) and cr o¥Q2¥e8t%Hnal views (10 and 1D) of one of thECAERRSIOHET putti ng
the met hod of the invention into practice; Figure 2 shows a side view of an
alternative of the device for putting the rfet hod of the invention into
practice; 30 Fiigwil&e3apphstiseditnbt Mt celldh@yi tlerdbs ROWGoducal o andinffivigusigrdm a r ear
view of a yet f r_%ger al t%r natti%e ofttbhe tgevi.ce for gutti ng the nethod of the
i nvention into"%‘ pgyoere harveytgd, po.agto bogF IR AR Y2  Bhow t he A cel |
viability of PHA blasts following a single 3 mn 35 treatnent of | R1072 on Day
3 and Day 5 befgr I I I ] r.ech:
eapect | ve cont erinaang e oBne Bl A2 iiehlbn Bs e pdid YRR RS s 5
4 and 5 shoW t Hevige farethp oppapliq fregiment Eiking|the devieo CPONISTE rbPWe pNeans fer 3 i n
treatments of |sﬁéﬂ%r?%§0\|/v38§9 aOkRyhPRYnitEn R RtbaRRYhR , prERfces QiiveRftht B@chréhadghetid
viability on Day b, ta were conpared to rﬁs ctive c ntrolfs1 onréDﬁ%/ E{ and
anal ysed’ usi ng "afiatRRGyARe WL ORM o Sgdnre; 3 "d@ﬁ% oF Saps PP RIIER MICH il 1t y
of PHA Bl asts fiightl p2eéd30ardad houstigrtgweich tig fexibie b hapsepdrel isratiachieatsednatitihd)

ei ther 1R1072 oy |R880, Cell viabilit rm ned usin h nexin V
apoptosis kit. eﬁ%ﬁyagfgnt%?%a%ﬂ? 9?%‘@%@8%(; e‘”an'o”gr%"éB‘Sg? %r%ang 80 dat a,
usi ng an ANOVA, where significant differences were seen on Days 1, 3, 4 and 5

* 10p<0.01, an n J g dsiican 5 1Da%ing etk @iy € 8 shows PHA bl asts
that were pre- ?}réfg{agﬁ, %e%ngér#%% Osr|]§%a§tf‘e§9 a{%@é'l )? :(%:r;] frtlvon Day 4 with | R1072,

and then cells were incubated for 4 hours before UVA exposure for 40 m n.

Sanpl es were t hggreassaRdightémeRl!devicali 4 LEY or Brtepreeiiabla pluyaRdofambsc agpar ed
15 to WV treated al one us shows t he

ey )
effect of vari dﬂ%b%\%‘??é%%‘ggﬁﬁﬂ?’pﬂ’%A‘g&merer%?eeé‘épgé%eg}ﬁ%ggsgbﬁ?e"?ex 3 minutes
and anal ysethk Data were anal ysed and conpared to the untreated control using a
multiple ANO‘/A’Pre e%rbﬁ’\/, ;h’:a%égibg f1i1ay also comprise at least one or more PN junctions arranged to
emit radiation with a wavelength centring at or about any one or more of the specified
wavelengths selected from the group comprising 940nm, 950nm, 1040nm, 1060nm,
1072nm and 1267nm.

20

BRIEF DESCRIPTION OF THE DRAWINGS
The invention will now be described with reference to the following Figures wherein:

25  Figure 1 shows plan (1A), side (1B) and cross-sectional views (1C and 1D) of one of the
devices for putting the method of the invention into practice;

Figure 2 shows a side view of an alternative of the device for putting the method of the
invention into practice;

30
Figure 3 shows a front, Figure 4 shows a side and Figure 5 a rear view of a yet further
alternative of the device for putting the method of the invention into practice;

Figure 6, columns 1 and 2 show the % cell viability of PHA blasts following a single 3 min
35 treatment of IR1072 on Day 3 and Day 5 before testing for apoptosis on Day 5. Data

were compared to respective controls, and analysed using an ANOVA, where *p<0.05.



20 Figure 10 shows a Western Bl ot show ng the effect of IR treatnment upon i NOS
protein expression |evels PHA bl asts were exposed daily to 1 x 3min infra red
source, | RLOYY2¥p/000EE30 and assayed on Days 3 and 5, forPGri¢@3005(08348§ n
expression using quantitative i munoblotting with a selective anti-i NCS

ant i body (Autogen Bioclear, UK) 25 (I munoBi ots were re- probed and

?t anda; di zed WCmef?as @eh%né%tdhawdﬁé et wisbBityTeHABBsts falbeing, mutipi 5 al3 mra: : s
Day 5 Lane 2, 1R1072-tr 80- tr S
(day 5). Data \R@?@%@f%!ﬁ@gg %‘3%@%&@8?& §2‘%le&)}5‘? %ﬂx@ C?vaaﬁ’?gq "Rl of
si gni ficance seatDah wers<ébnibbred30regparive tbAtrddhanbay Heandfanalysesi wsirigean ANOWAL hs  of
daily treatnent w th q)72nm conpared to Figure 11B of the sane individual

before treat medf™® c? hced Figure 11C shows a superinposed before picture and
a picture abter 1 nonth of treatnent of treatnment with 1072nm on the sane

i ndi vi dual . 35Feg@ 9%%@%5%%&0&1%%'& #@r%%@%@awlﬁe ity tsh Ie‘)@%ﬁ’lﬁfé' for

t he human st udi ure 13A (before) and 13B shows the effect of

nultiple treat ﬁ‘éﬁwnfwﬂa‘?@é@ud’#tﬁcﬁ‘ih?ﬁ'Rﬂﬁzfsoru'ﬁ’éé? sl Viblily. was dete"m“@ﬁgrl@mMA B

and C shows a ¢id Agieinty agitosisdialiR{o7eraakd @Mﬁ%n&%damrsdndeé@@menm&sane
protocol. DETAI LED DESCRI| P ver al roduct S effi.cacy in

Th
the treatrment &R psiREABRAY &R\I Wﬂ‘frg%%”?rﬁae’]ﬁlﬁl FIESPsry ?{Sﬁe‘?'hg? f?ﬁ P‘J’q%t 7 t he

bl ue, yel | aw orp<Red, and\aatemn gt signifidancé bleDpy 2sent i nventi on we have atterrpt ed to
identify any physiol ogi cal response which was wavel ength dependant. The

wavel engt hs used ranged from 660nmto 1268nm various restricted bandw dt hs
wer e exam ned Hgure aisbows RinAl biastsdbatbiate preoreataded K@veinfasupry 3.read 1ax Sningine

restricted ban%qydﬁdaw%bw%d @rfeﬂtaeﬁéiwéﬁe .A&Bzﬁmf&mm@gefm W@x@sm@%m ve 15

effect on huna hi's wavel engt h of IIQ;%at was shown to protect
hunman | ynphocyﬂ@smag%ﬁm&qs waie hearpssRIsy f%ffGPlé&'?b‘W WaER aravsed anf saTeRRred

phot o- agei ng age 0t/ treated BldRe REiIRG B AROVAEWh&E *proput the nmet hod of the invention
into practice is a portable light- 20emtting device 1, which can be either

battery or mains operated. The device follows the contours of the area to be
treated 2, the Fﬁ@m@g sByESthe @ffext of vdrlogh sravsbahdsears PHA Bilagptslifeaddtbovs Day 3 for 2ixew,

side view (13) Ba ek W a%gl&%]done% V\Ale(?gvsénél# f}a{}-‘a %@Sa%‘d G, tngbkﬁgt%]%ﬂgl hel d

light emtting deE conve
using a multlple ANOVA, where **p<0.01

20
Figure 10 shows a Western Blot showing the effect of IR treatment upon iNOS protein
expression levels PHA blasts were exposed daily to 1 x 3min infra red source, IR1072 or
IR880 and assayed on Days 3 and 5, for iNOS protein expression using quantitative
immunoblotting with a selective anti-INOS antibody (Autogen Bioclear, UK)

25  (Immunoblots were re-probed and standardized with a beta-actin antibody (Sigma, UK).
Lane 1, control cells (Day 5); Lane 2, IR1072-treated cells (Day 5); Lane 3, IR880-
treated cells (day 5). Data were compared by compared by a multiple ANOVA with a

level of significance set at p <0.01.

30 Figure 11A shows the effects after 2 months of daily treatment with 1072nm compared
to Figure 11B of the same individual before treatment commenced, Figure 11C shows a
superimposed before picture and a picture after 1 month of treatment of treatment with

1072nm on the same individual.

35  Figure 12 shows a schematic representation of the protocol for the human studies.

SUBSTITUTE SHEET (RULE 26)



25 infrared |light passes through transparent panel 3 to the skin to be
treated. The power supply to the unit is connected through area 4 and the
device is heV Z?Oﬁ/‘)?ﬂ@ge by the body 5. Panel 3 is sli ght&?@%?ﬂ?@@/’é”m fol | ow
the contours of the area to be treated and to avoid undue pressure on the eye
when placed over the orbit. Space 6 cont aifs the control electronics, which

control the inFgosi 13A @etbrelldnat 13BNstaivstthe efféct at ARMibleClaents bnaracdhsuses
LEDs 7. Figure 2 sh s, an alternative enbodi nrent of the device for placing
over a | arger B%‘?S[“ng?r ORFYPS Wth reference to Figures 3 to 5 of the
acconpanyi ng draw ngs, a second enbodi nent in accordance with the present

invention is ip fAO K f I : 2 hatd
source. In thi E‘QE%?QA' aBnap ucr; g\jclmggyé 'g?@%gﬁ’giﬁgﬂgélgér@g? ﬁ%ﬁﬁ ed |FﬁBaJn§%ggﬁ%@@si de
rel ati onshi p of2Me HESO which, in turn, are connected to a stand 9 by neans

of 11 arms 10 and 11. The arrangenent is such that the panels can nove
relative to ea r tand can be adjusted to alter the direction of
illum nation. ﬁﬁggggﬁr%?%'hgﬁixt ends fromthe floor or is attached to a
chair or bed. 5The front wall of each panel 7 is transparent and, nounted

bel ow the fron I i n r ‘ AL | 141 devi ces . W th
the earlier abIcglf}é(f:-}@GAt-:-r%csre ?%@dprga %%ic%i”ﬁ'[@%@? 5%9;21 glg]vgr%:éggg?th%sﬁnggbagéizwn%n ®of the
i nvention Bl udisivg coamttherimak|lighlt inoitiec Blue.oyéliowi or Rae wavetenpthst e thgppreserit i on of

the radi ation ¢ t it i ragi i i rm when
;qugrﬂugn O\?e t”ﬁééﬂea%%erﬁﬁgd abideRiry ' A aﬁys%ggdeag_regwgrﬁgmm R

the threshold va lent radiation I's excee devi ces of

the present invayalsngih depgngrnt. sgvavsiengthe Lessiapesd rermSeBYRB AR ALOSHM. valiqus! i t e
affecting the highicRaKsanandinse@se efdifintd 56H&IdNRNMATA chbBinBi®asSIs, havbeyunamy al so

be 15used to t ¥h% ; sitnglg rgs?gc?edagan%wmoéﬁightl\c/%}w reodd e?t 1%99nm'vtaaépegalre%l tg have a positive
15  effect on human lymphocytes. This wavelength of light was shown to protect human
lymphocytes against the damaging effect of UV radiation, a known photo-ageing agent.

The preferred device to put the method of the invention into practice is a portable light-
20  emitting device 1, which can be either battery or mains operated. The device follows the

contours of the area to be treated 2, the face, eyes, arms, thighs or breast.

Fig 1A shows plan view, side view (1B) and cross-sectional views (1C and 1D) of a
portable hand heid light emitting device, which has the convenient shape of an eye. The
25 infrared light passes through transparent panel 3 to the skin to be treated. The power
supply to the unit is connected through area 4 and the device is held in place by the
body 5. Panel 3 is slightly concave to follow the contours of the area to be treated and to
avoid undue pressure on the eye when placed over the orbit. Space 6 contains the
control electronics, which control the intensity and duration of the treatment cycle. It also
30 houses LEDs 7. Figure 2 shows an alternative embodiment of the device for placing

over a larger part of skin.

With reference to Figures 3 to 5 of the accompanying drawings, a second embodiment
in accordance with the present invention is in the form of a multi-panel narrow
35  wavelength radiation source. In this case, a plurality of panels 7 are mounted in a side

by side relationship on hinges 8 which, in turn, are connected to a stand 9 by means of



Cel | Preparation 20Heparini zed human whol e bl ood was obtained from heal t hy

vol unt eers and ri pheral bl ood nononucl ear cells (PBMC) were seg)ar at ed usi ng
Lynphopr ep (WF@-“’S‘PW@I d Poc AS, Oslo, Norway) and centriPCEGER%02480 X g for
25 min. The PBMC's were isolated fromthe interfacial |ayer, washed twice in
RPM wash w t hout L-glutam ne (G bcoTM and? resuspended in RPMLcm (RMPI wash +

égf%f vg v Fe% al  Gahé 3 @%rnurmﬁ i3 ar?a'ﬁgaﬂam?s bidh%&m@@taﬁay@am mbvé%léirv@'tb"feaéﬁ 2@)PHA
ensity was a cordin 0,

(- Lect s nob S gnidnened dim s 6ot e o e wieaidh aliinglon sfhestad

i ncubat ed at 3AharrextadalS0Em Eepieor onambtﬁch&étoaquaﬁ(ﬁbed.fl ve protocols were

set-up as follows: 1. PHA Blasts were exposed to infrared |ight source,

| RLO72, on Days 3, 4 and 5 post- harvest. Using 35nmculture dishes, all cells

wer e exposed t dha frionhykle oBeaphrpanelehisntcanspasenti andr movkfed bglaw. thegpntovdling 2mi | y

treat nents, in%r\éggﬂghiaﬁ&pérhlﬁﬁé@e\ﬂ@éshgsam)l es were 35anal ysed for %cell
viability on day 5. 12 HA Bl asts were exposed to IR1072 & | R880 on Day 3

and 5 for 5 x 3 mn treatnents and anal ysed on Day 5. Cell viability and i NOS

expr essi on was Adetigrii Betleradtoes d@aﬁbed érﬁladormms enthBalgvite, tihis 3mb9th\eBi @Ashes were
exposed dallyfromDa 3mnte doeof Rgl;:ragaa nd | RMO.
PHA

oty e RS hideoRed o BiCing iRl FokFaRh d g
Bl ast s wer €l0ex pos éol mooitdrRi®) Z@dbient Bdipti@ drolrprdvide 31 afarm whematheethtesbeld vaine Day 4

for a single 3 Laat Llggwere then left for 4 hours before exposure
to UVA for 104(Sﬁgm£mtSI @ndﬂ%{g s i%%a%l ity was then determined. 5. Cells were

i ncubated until Day 3 in tissue culture tubes and exposed to vari ous wavebands

for 2 x 3 mnutigs @NicBRYT the g@hﬂﬁ\ﬁéﬁhérﬂ@érﬂﬂ@@sb@@&%&cobﬂgﬁ,omﬁﬁrode%ﬁpﬂm
| R1267nm | R1072n | RI072 alter natrlgc{]lg W th 1268an | R1072 and 15| R1267nm

1ps pul si ng of CERY Fingribe ppockspe IRgs: gpd 'ﬁt‘@ﬁﬁ hedtrpasiie eV Anay for %
cell viabilqsty usammdre@tmbyaaefdsefwhdé adi ation. Notably for all protocols used,
the tenperature of all the dishes was mai ntained at roomtenperature

t hr oughout the ,\helﬁ\o%ggngmgerrgjs treatnments.

Cell Preparation

20  Heparinized human whole blood was obtained from healthy volunteers and peripheral
blood mononuclear cells (PBMC) were separated using Lymphoprep (Axis-Shield Poc
AS, Oslo, Norway) and centrifuged at 400 X g for 25 min. The PBMC’s were isolated
from the interfacial layer, washed twice in RPMI wash without L-glutamine (Gibco™) and
resuspended in RPMicm (RMPI wash + 10% v/iv Fetal Calf Serum + 1%

25  Penicillin/Streptomycin + 1% L-Glutamine). Cell density was adjusted accordingly to
1x10° cells/fnl with RPMlcm. 100ul PHA (‘Lectin’, Sigma) was added to the cells to make
PHA Blasts. Cells were incubated at 37°C in 5% CO,,

Experimental Set-up

30  The five protocols were set-up as follows:

1. PHA Blasts were exposed to infrared light source, IR1072, on Days 3, 4 and 5 post-

harvest. Using 35mm culture dishes, all cells were exposed to a single 3 min treatment

of infrared light. Following daily treatments, individual replicate cell samples were
35 analysed for % cell viability on day 5.



20 Annexin V Apoptosis Kit Cell viabilities were anal ysed using the Annexin V
Apoptosis Detection kit (Autogen Bioclear, UK).Apoptosis can be detected by
t he change iWOpRWeP N of phosphatidyl serine (PS) in t hfCT&iR20BREMYPne. I n
non- apoptotic cells, nost PS 25 nol ecules are | ocalised at the inner |ayer of
the pl asma nmenbrane, but soon after inducit® apoptosis, PD redistributes to

the outer |ayeb mia BResWRIDEARSd BXRISRRK RE30AR DR emais ¥ SR Besih eBattchid
Annexin V. Cells with bound Annexin X shov\El green st ai nl(%ge In th? rpI asm
menbrane. Cel | 84 ARRlYSRE NI Q78 O hestprabily 3N NS Ppresrionewrs s Oing fRige3%hI )

t hr oughout t hetreatinep esmayegnd a hal o of green staining on the cell surface 30
(plasma nmenbrane). Cells at 1x105-1x106 per dish were rinsed and resuspended

in Assay Binding Buffer. 5pl of Annexin V and 101.t1 of Propidium|odide (Pl)
wer e added §o0 8hBHA@lkws befeopposatt ddibitiionyDay 1rowerdseiope singlgreminmte desedefr k f or

1530 m 0. Cel |reio¥e iy PRRE! KRE dAlfifibdigidh/Bdis Wetd, Q“{%Ilygg(ﬁ dr 9 cdnlEGii§, r hodani ne

using fluorescence m croscopy, and counte | east two observers. 35
Western Blotting Analysis WO 20060010757PCT/ GB211051002433 13 Thawed cel |

pel | et sus pepshppsm\ﬁws% W@@g@gb@wumm 66 Daj Blfoiy mgﬁiﬁafda@ﬁmmh@ﬁdi 8@ Day E;e
protein levels_ in the cell suspensjon were rmned, using the Lo say
usi ng bovi ne sfﬂr3rﬂ”§feo%1mrhtre£§“§$sf$:§ﬁgd‘ﬁ?r8.theﬁ?%{ 4l %P%é’?ﬁofﬁ%p&%}f%@%&%o 10pg
protei n wasol oagdlath, iand eglohetilianeas iBtradetemdheal ect r ophor esi s was performed usi ng
a 6% 5 polyacrylam de gel. Follow ng el ectrophoresis, the protein was

transferred to nitrocellul ose (NC) nenbrane for 2.5 hours at 50V. The NC
nmenbr ane was bBoEkisdweiet hc@sgagounthDayrd ddtissup keultyre tulkesTand expispe e yadsi ne

(TBS) contai ni wgyé%aﬁgga@eé%esz@%i&@sggﬂaoaw@ _iptvedardUrcidled’ R@B0ARNIREBGIMT €. The

NC menbrane was 1 ncu Wt h grl mary _anti bo%x i NCS. I%}di | ution 1; 2508%

overni ght at 4tR95¢na. NR1ZAZRMY dREVZRE. 16106 Rierhatng: withi IR 1aP3W. wWaEIR/ A er

%2- 5% ngn- ‘;119'[ Wi%gnm h{é,pu%irg%f-rﬂ\ﬂﬂlamﬂ@nﬂ Mpggﬁ%ingi?glR:‘lﬂmt esl Mér"e;an?lyéeid- r ﬁbbi t
orseradi sh peroxj dase-linked secondary apti body ilution 1:2000 or 1 hour.

The NC menbr an@r\%gﬁm‘@ﬂ'bdmm?d‘f‘%?yﬁr}%r '%F'ﬁ[']?ﬂash buf fer. The protein bands from

the NC were visualised using a substrate of 68mM Il umna', 1.25nmM p-couram c

3w in a1 NOERUOE e b MR Rl S FIORGRE P e NS SIS, Th

3mninafilmca were' dev room tenperature. The
protei n bands vemperajurgritroighedt the imhgndeentraldgetifii® 0 densitoneter in the |inear
range of thg film to determine the relative i NOS expression. Optical density
val ues (standardi zed with beta-actin) were conpared using a nultiple ANOVA
with a signifi faped VépentodsKh < 0.05. Data were obtained fromn = 3

i ndi vi dual r epldef at=BiiRQEWBRr AEBRES usiDY ahd Fhheen APAPIHIGHIsS DerStidTE RIS YReshensi Nng %
cell viabili tyBiotc egft', ilﬁ(). Apoptosis can be detected by the change in position of
phosphatidylserine (PS) in the cell membrane. In non-apoptotic cells, most PS
25 molecules are localised at the inner layer of the plasma membrane, but soon after
inducing apoptosis, PD redistributes to the outer layer of the membrane. Exposed PS
can be easily detected with Annexin V. Cells with bound Annexin V showed green
staining in the plasma membrane. Cells that had lost membrane integrity showed red
staining (P1) throughout the cytoplasm and a halo of green staining on the cell surface
30 (plasma membrane). Cells at 1x10°-1x10° per dish were rinsed and resuspended in
Assay Binding Buffer. 5ul of Annexin V and 10pl of Propidium lodide (Pl) were added to
the cells before incubating at room temperature in the dark for 15-30 min. Cells were
observed under a dual filter set for FITC & rhodamine using fluorescence microscopy,
and counted blind by at least two observers.
35
Western Blotting Analysis



%cell viability = [(No. of viable cells)/(No. of total cells)] * 100 25Data
are given as the nean standard devi ation. Conparisons between control and
treated cel OB RHde by a nultiple ANOVA and expressd§TABIARASD with a
confidence interval of 95% Statistical analysis was carded out using Prism
3.2. 30 Light Sources Both the 880nm and 1®72nm |ight sources enitted

mul ti node |igh eks RN i e cOhoRBLE ~ power
5mv sq cm Hungn%oﬁ%{ﬂg)\glg5£%§é%%/g’?%ngt hs r&ﬁ%&% gﬁgﬂ@ gfr?om 66 nmétr{o;s,ﬂEZGSnm
various restri épeardaimipxplaimhesel suspeasiPhuareistaimined ieing fef FHVE SREAVEN%n. WO

20060010757 PCT h6B21d05h AeddBad 4 sthadal undteiansieerse aested te tformatehheasgener al

popul ati on, aged between 43years .an S5 year 38 fenal e es. _Each

i ndi vi dual vvas%ﬁ'ﬂﬁ‘fo'ﬁr Sﬁ%agﬁ’%i ngc’?%rﬁ@%f iexeéjﬁo‘ﬁiloéﬁ?ﬁ %asar?arcf?rlm%gg% é‘iﬁét gn%. The

vi ews taken5wepelyadrgdrhidef gelent Feloaingt letectrepheresisi gthe pfoteienvase tcefnSiGrf_éd 5foace;

ef t profil e ofubht £ Na femblllort8blig RfsolNerleage méhianabs fostance and
ated a direct conp et the "B Af '

i ghting facilil re ari son ween efore” and "After"

phot ogr aphs. i 5tare-fey driee milfin & Trishiigtrdagtine (tBSIeenginingr @4%t HentRe eyes
were open a si [@ihas, GRPWYRY rRYr 6ORRBAT RhpbRtdréle ThBAN® rRmbRIMeLAE! Bfibatelhiith t hen
al l oned the comparison of 10 skin fol grj?%p&?ove ahr{d tt hﬁhﬂﬁs gel owbt he eyes. The
partici pants weFBaYpEPP: HPS (lugion 1 gvatpigteatot G ol RalE BRTPEREESsi on on
their face tphewatir Hhod agr aphsawebefer 4k 8%. nohHet riadtmitd, p2% Swaer 20 @éaThS)i ven
an active device, and asked.to_treat. th i rea. .aro t
appr oxi mat el y 36¢ #P?H?f"geg A ha%isﬂ?%%'iﬁ“’fﬁeﬁa@%s %ngraldgéeém{a&rg%a?&o%azf S%(n:ﬁ%o% ound
the eyes was clidistion 52000) fard hoor. eThen¥st inemirade mwas wabliddedxy!Otrain ddihrigash beffes. an
15i mprovenent i, (0GR RREL FohYth@ NG RRre Sisthlised using a substrate of 68mM luminol,

1.25mM p-couramic acid, 30% hydrogen peroxide. The immunoblot was exposed to

15 * Hyperfilm™ for 3 min in a film cassette and were developed and fixed at room

temperature. The protein bands were quantified using an ImageQuant® densitometer in

the linear range of the film, to determine the relative iNOS expression. Optical density

values (standardized with beta-actin) were compared using a multiple ANOVA with a

significance level of p < 0.05. Data were obtained from n = 3 individual replicate

20  experimenis.

Statistics
Apoptosis was measured using % cell viability, that is,
% cell viability = [(No. of viable cells)/(No. of total cells)] * 100
25 Data are given as the mean * standard deviation.
Comparisons between control and treated cells were made by a multiple ANOVA and
expressed as mean + SD, with a confidence interval of 95%. Statistical analysis was

carried out using Prism 3.2.

30  Light Sources
Both the 880nm and 1072nm light sources emitted multimode light of bandwidth less

than 50nm, continuous mode of optical power 5mw/sq cm.

Human Studies
35 The wavelengths used ranged from 660nm to 1268nm, various restricted bandwidths

were examined both alone and in combination.



EXAMPLE Using a range of protocols, IRL072 treatnent consistently elicited
a significant protective effect upon PHA blast survival. In contrast, IR 880
was consi st M PYRY Yt oxi ¢ conpared 20to control and | REGTERPEAPHE cel | s.
Following irradiation with 1RL072, %cell viability significantly increased on
Day 5 (p<0.05) conpared to the control dat® followi ng both a single and
multiple 5 x 3mn treatnent protocol on Day 3 and 5 (Fi gure 6). In the next
protocol, cells irradiated with 5 25 x mn of | R1I072 and Rgg\f the A) cell
vi abi ity si gni*f VeHREESF "E?é‘éf%’é‘ﬁ’@a fraptae gqqeéaépﬁ%tlow 3959 |PREEE" HOYSR ISR s

(p<0.01) conpakess 3y ©rlales, £ heddseEath intiiddk0was p%t@ta@wea)usmyhlee fibaeidl ightirgeat nent
n|f| ant. decrease in.9 %treated

protocol elicite S /

cells over an 8" WdﬁJéﬁg?rga PRyeys T(akeébwﬁf)leﬁ (Oygﬁqﬁ?l?) Plg%é)%%tﬁ%%
Day 5 (p<0.85) faadedaywfi@ ¢fpkdf=a8 )ahd; rrgbfnpraﬁleofthefadmgét)nstama@ls’faﬂwnﬂlllghtlngR1072
(Figure 7), in t 't h I R1072, and
subsequent exp(f)asCEF eeac{éa!:| @k&ﬁ}pﬂ?&{)ﬁw aeg\tﬁ% t%%?rgnﬁ}oi]eggﬁ Pgﬂf’?ﬂ c%nt l'y hi gher
(p<0.01) conpared to cells treated only with UVA (Figure 8). Follow ng

irradiation w ihehahikify the VAP PG raF&bait Wag@hé@e@m&@deybg weRBEEbns mer
significant decrease in %ce|ll vi gg

the % cell
viability was RMgHESt QMGG the e%%f%nghq(’\ﬁqrﬂ’hl I%ngh B! egf?e SHPAPFLPhat e
| R1LO72 / 354le2§8 fcy}@élﬁhﬁ!ldnﬂ ittghibage (bsBwQAS eyeal IThempa:tpedtsMrmsﬁacrﬁaalbahsb@ht rols

Figure 9 Al'l ot her. waye| en t ant
((af :‘ ggt upZ)n celPt R?ISgBlﬁ aveg@yﬁxﬁﬁgg'g wa%fé?%% ‘%’%Z‘ tﬁ%p ﬁg‘qr @E%é}g(s%gnﬁn range
may stinulate ﬂhbrpatﬂcmantspmrbld‘aeln &iveomnv@twmvlevwﬁoami askest tol fregihtthe pkin lgrea r ange
appears to be 'aYJTRE"af e eg for %ﬁro&ﬁa@éhpgd MindRd eQE?QB%%}'SYﬁm%J G5 l5e HRAN the cells

are rapid as the ana carried out wt ours of exposure to the IR
light, and bot ﬁklefafcé@@‘ sharstes Wag FHSea §6 ity MorseTeRie 34 St kel to F%@g@s rateAay s

post - treat ngnt %pr@gméﬁmhgglagﬂ,&?bimegemnstrate that light in the 1050nm -
1100nm range i nproves cell viability followi ng both single and nmultiple

treatment protocols. Miintaining |ynphocyte viability in the presence of
adverse factors is of significance as bEXAMPLEHN endo- and exo-toxins are

| eucotoxic factors, the effect of e ] on of
t he i nfl ammat or{ €& rlaggeb?/fT t?%?hlay%ﬁrﬁ{” n?eév?:gonsls e%ﬂ%ﬁﬂ%@g F@H@Cé{?’% éﬁ%ﬁg\g ul at ed
that IR |ight hé#fsctaippn @HACHast eusivblebt coatjastni&t380wes drowieieatly ¢vtaioxixemrarethge of

wavel engt hs, ha resent results stiggest 1072nm + 25nm
light is prszot ez ?‘%’ng%@hﬁg st(r)erre o(f%"%he damagi ng effects of UVA. EXAMPLE 2 15

Nitric oxide has been shown to be a potent inhibitor of apoptosis in a variety

of cell types. #H%vﬂ;jéfulr&ﬁa%oﬁew% Rqa7dl v, e hnabmfyosighﬂmti;ennoaéuée@aid Dagndr anes,
and i NOS i s produce

function withodP<G¢r CgDF“r@gEﬁrd? I ﬂfl?)fcoi’tffﬁirdé{?f‘!oﬁ‘%ﬁ'gé kg@f%?ﬁﬂ@%&ﬁ@gﬂﬁg@?@“ oS can
activity is rapiegient p@teblbdreDays arrmwow@urez@ clelthesnext protoexlacgilk madmeamma y
oLl vl o o e L PR e R D ST R A
t he obser ved | aniy-IRBEY hatiggon Day 5 (p<0.01) compared to cells treated with IR1072 (Figure 6). The
daily treatment protocol elicited a significant decrease in % cell viability for IR880 treated
cells over an 8 day period [Day 1 (p<0.01), Day 3 (p<0.01), Day 4 (p<0.05), Day 5
(p<0.05) and Day 8 (p<0.05)], compared to those irradiated with IR1072 (Figure 7), in
30 parallel experiments. After pre-treatment with IR1072, and subsequent exposure to UVA,
% cell viability remained significantly higher (p<0.01) compared to cells treated only with
UVA (Figure 8). Following irradiation with various wavebands, again celis exposed to
IR880 showed significant decrease in % cell viability (p<0.01), whereas the % cell
viability was higher following treatment with IR1072 (p<0.01) and alternate IR1072 /
35 IR1268 waveband light (p<0.01), all compared to untreated controls (Figure 9). All other
wavelengths and conditions tested had no significant effect upon celi viability.



cytoprotection elicited by exposure to | RL0O72, quantitative immunoblotting was
25 performed probing the expression of i NOS, in conparison to control and

| RB80NmM Folwgﬁ?‘)ﬁ@"ﬂgﬂe-treat ment with IR1072, a signifi CARMCR2HENEHAEE of 4.9
2.1-fold (p < 0.05) in iNOS i mMmunoreactivity was detected at Day 5, conpared
to control. In contrast, no significant indPease in i NOS was observed wth

R880 (2.1 2. Znqkeldh \fvéveuéP@msﬁh tr(epmﬂgaéam rﬂ%fefrﬁéﬁ?ﬂnuléleﬁ@l‘o‘blés y‘;\ggfb%bﬁs

(Figure 10). 30 Bjochem é hese resent results showt has been
pr Sgul at o8 i n W6 RGCDLRG LI SEBRdBR IR Br% SBATPLon o PFodnde
controls. NO i grétettiveeffectt Qpatihe 28iisadre irapd &8 theranalfsiapaptasies oduymmwnz Howé i nct
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to prevent tohe o@m mwaitima’hﬂenitst Per piudtee aclexrly séasaamdirgte tNa ashhidnlthhl 50t he
activity of then@@rﬁﬁaeﬁ%e? ,JnE.lseegorceﬂ %%m tyb%uéwn@ tgo@mélngte' 2y qﬁumd@ HRFYEE -

Suppr essi on of caspase- e actrvit hen rescues the cell from progranmed

cel | death. Woreteessy- ddanisinmg Wmmeﬁ@hiyz4@§hq@r@ewmaptaévqrﬁﬁ fasiragds of

treatment of thgynfkimteQs Ba'&fénélaéh@oﬁé}ﬁ e&?zf%(méﬂatré'l)ehb&o%d:&I@for§%€éf%cv\&‘vﬂht¥r|erV_ed a
reduction in winkle we al so _obs (#ved a ”ﬂ)rCtl'gn in

epth, |length and are
the surface ar 4330t FERECRAMing HTRARtDR of @Vé”afgﬂlﬂnaéoryé’ﬂ?cw PR %A ence
of the bagstoundes lctrlge:eﬁn@ysetslate'ﬂdhansmglet Has ragglotettive reffiect agiinef BCA, Howvetdrehan ni num
a constant illum i on h t
di stance of theexﬁcgﬁé eOf eelggt rec‘)a"r@ OW:sl;uIt])-ﬁesfe%cf&eélTE %sg%nsg §§¥S@?&E’éur e.
The subjects weir%Banelwh\t nsemote@veegamt@wnehfethedﬁ@awm pffectsnef UM#st their chins on
a fixed point with their nose touching a string to ensure mninal rotation
bet ween phot ographs. The subjects were then given a |light source to treat 10
t hensel ves at | east once a day but pref EX%UPEEtZW ce a day. After a nmonth the
initial fol{ow up photographs were taken, followed by another series of

phot ogr aphs at \grigBRiEE Bas sthb@mmw&ernh%mr@f%optbsm@ \saaﬁa@@rafbal tybdgat in
all cases at al I times

t he i ression, es were open
the same amountN Qﬁéﬁ?ﬁ‘ﬁ@’ Yﬁpldé’ctt"”b%FPb'ﬁ? §e<5ﬁ”‘i'3?e"?rﬁ%m2rﬁf“ﬁs éB@ﬁ@%ﬁé’r%’éed and
t he gazE dir ec;m&ea’epxalpearmaemsrp@tthan eNDS JamcghNoBOXINoe abn f&ﬁtu@amsoutzthm ews
were taken, Le

ont t Fr ft i_le.and ht fil
facilitat ed theﬁ%Yl %nc?f '@?ﬁ%eé ar r ﬁu%f'e Fﬁl & r?‘ﬁ/ QI "ﬁkrinrenupengt h
and depth. 2aWi rdellsasiortdxamplﬂepmam}t actthete@ememsca;ndanamphages i@ihwwaig hasuwee was

not exam ned atto%{/tblgnés é”dfrﬁgrroﬁiggﬁ%dc& rotation would create artifactual
di f f erences. have al so observed 1 nprovenent of tissue and nuscle tone on

vari ous ot her parts of the body where the 20 el ectromagnetic cosnetic
treatment has bgefqépgl él%@ldafght‘ﬁer&féﬂlélsmécﬂ%‘t‘\dsﬁl Ot ih@ tthey @ bbdRAS 0 AGRRtind N

reducing the visible signs, o i r eduyct edundant ski fectlng t he
upper eye |ids, CVWH[%?‘%HP'?H ﬂ@'t?dagg’al *?‘?SEEEUB Lﬁ?@ %nﬂ”ﬂg'lr#?g'ee n'H?’?H“&B'ﬁFH% Y8ut hf ul
nasol abi al #ml qferfamﬁbdcpmbmgrtse adkprickstorf aﬁmOQEanm'!pﬁBﬂ:dmotd) adntbhend MRE8OHMON

or oved SKi N {Eiihs oA SRR TRIGUL L DS R0L Bero 81 oy ThRaRosfid oot

can be nai nt ai Rl
di sconti nued anhloarlmnalmbeeat:m/lfv axas rdstectdteatvpay bl eorspajed tofonitpl.nig dopirass, nuch as

10 years in oF orfRans incrE0so MSROBRPYLIGVBA Gyih! BR0 1201 o kald %}Soa}n% Puit ocks

there was a si I'cant I nprovenent erved ceIIu ite tion in
t he degree the %Qﬁ)tQﬁfﬁ@é’ﬂ@fh@@é@"ﬂﬁﬁ&gfest(ﬁéurﬁﬁp) uence of gravity. Wth reference
to Figure 13A there is shown the effects after 2 nonths of daily treatnent

Biochemically, these present results show that iINOS has been upregulated in a wave-
length dependent fashion, in comparison to untreated controls. NO is believed to act as
an inhibitor of apoptosis by two distinct mechanisms: firstly through a cGMP-dependent
mechanism where NO acts either at the level of caspase-3-like protease activation or
35 upstream of this event to prevent the activation of the protease; secondly, NO also
inhibits the activity of the caspase-3-like protease by S-nitrosylation of the enzyme.

Suppression of caspase-3-like activity then rescues the cell from programmed cell death.



35 with IR 1072nm conpared to Figure 11B of the sane individual before
treatnment comenced, Figure 11C shows a superinposed before picture and a

pi cture aft eVO200648755006/ 000757PC T/ C B2005/ 002433 17 MRSAGB2B/00%e0Rt nent  of
treatment with IR 1072nm on the sane indivyjdual. W have observed after 1
month of treatment the skin fol ds above tH eye lid can be directly conpared
as the upper lid cuts the cornea at t hEXAMREE@| ace and the light reflexes on

the cornea are_identical i th.control and test. (Fi W h
o
ioh Inomi , hemg ed, me enved guedsictian inthe SUXAMPLE 4
Wth reference_to Fi . i : i i wadivi dual
brior too 10 t¥EAPHEAEkE hofe b REE Snd § IONR R AemPERtd o fpba@ tnbghthy’ T8
The i ndi vi dual eyeadTaensutkeatéeductids i aried imir piMyNha GrReHAN dluminglion igTPexi or to

the corneal |ighuseqArdid ReiMRR AERBnPRiRRAMY: td 18ks 6fnd Bandth adk HBEkgsct | ne

and the follow ng neasurenents were made: 15Fi @ure 3AFigure 13B 1, of

[ T
nose: 34. 2nB8. BldPENstant G¥RAsHTFe T8 SpPigfe HEEdA 4R fogys 8 S Peint IQIF‘ mline
to bag (7mm beleemnkir Ghind BHTE Jix8d bR wikdl jthisit mEzBttoskithgt & s&hgl e enstreahinimal

20. 3 2 22 7om BRI DBREERTRIRERS BeRess: BpRaa) Geres 183t AC) o
Resul ts Bef or Bemselves at least once a day but preferably twice a day. After a month the initial follow
up photographs were taken, followed by another series of photographs at 2 months.
When taking the photograph it was essential that in all cases at all times the face was
devoid of expression, the eyes were open the same amount, enabling direct comparision
of the skin above the eye, and the gaze directed at the same spot on the light box in all
15 cases. 4 views were taken, Left Front, Right Front, Left profile and Right profile. This
facilitated the direct comparision of bags under the eyes and wrinkle length and depth.
Wrinkles that were not the perpendicular or horizontal plane was not examined at sfight
differences in rotation would create artifactual differences. We have also observed
improvement of tissue and muscle tone on various other parts of the body where the
20 electromagnetic cosmetic treatment has been applied. The results show a qualitative
improvement in reducing the visible signs of aging, reduction in redundant skin affecting
the upper eye lids, maintaining facial tissue tone and hence maintaining youthful naso-
labial folds and contours of the face.

25 The method of the invention improved skin texture and contours resulting in smoother
skin. These effects can be maintained for up to one to three months after treatment is
discontinued and are able to reverse the visible signs of aging by as much as 10 years in

some cases.

30  When applying the light to the thighs and buttocks there was a significant improvement
in the observed cellulite, a reduction in the degree the buttocks sagged under the
influence of gravity.

With reference to Figure 11A there is shown the effects after 2 months of daily treatment

35 with IR 1072nm compared to Figure 11B of the same individual before treatment

commenced, Figure 11C shows a superimposed before picture and a picture after 1

SUBSTITUTE SHEET (RULE 26)



After Line to Pignented Lesion 22.7mm 28. 6mm Line to Bag 20. ng- 23.82nm
25Utilising the above technique the bag reduction was nmeasured in

vol unteers. WOA¥BMSirated a reduction in the size of tRETHAGISURdEY the eye.
EXAMPLE $ Ensuring the aperture of the eyes was identical in both the before
and after Figure 14C, 30 a part of one eyeldis cut in the "before" picture

(Figure 14A) anﬂnmfgmiatmeﬁtfbfttl’a%trﬁ@mlmann’((ﬁQMde)r{SjE}eﬁiarﬁ$ﬁdmﬂ%gﬂ;;ﬁ/§a§§sﬁy be
seen. | SUBSTI TURE BB, RUDEDS] TonBeobBo0eL s repy e evs idbomibs crecihe
out come neasur e@ppawgaSther@adhcrmAs theaaveret abfthd S8 plakéd BnoindSigheranued ohhe
variabi ity I nipgrSpalafe FELRLYin BEREIREA AnddsNKlsES EeH 19 Ct)t\?le%ve observed
S that the upper lid sags less following treatment. The sagging is further improved
following two months of treatment (Figure 11 A).

EXAMPLE 4
With reference to Figure 13A, there is shown a side profile of an individual prior to
10 treatment and in Figure 13B, the same individual post treatment. The individual had an
identifiable landmark of a pigmented fesion inferior to the corneal limbus. A line was
drawn perpendicular to the black marker line and the following measurements were

made:
15 Figure 13A Figure 13B
1. Tip of nose: 34.2mm 38.3mm
2. From line to pigmented lesion:  20.3mm 28.6mm
3. From line to bag (7mm below lid) 18mm 23.2mm

20  Adjustment due to scale variation (distance to nose) was made for the line to pigmented
lesion: (38.3/34.2) x 20.3 = 22.7mm and from the line to bag: (38.3/34.2) x 18 = 20.2mm

Corrected Results

Before After
Line to Pigmented Lesion 22.7mm 28.6mm
Line to Bag 20.2mm 23.2mm

25 Utilising the above technique the bag reduction was measured in 8 volunteers. 7
demonstrated a reduction in the size of the bags under the eye.

EXAMPLE 5
Ensuring the aperture of the eyes was identical in both the before and after Figure 14C,
30 a part of one eye is cut in the “before” picture (Figure 14A) and merged with the
complimentary side of the eye from the “after” picture (Figure 14B). The improvement in
skin quality can easily be seen.

SUBSTITUTE SHEET (RULE 26)



Wi nkl es Bags under eyes Loose skin above eye lid Inproved n=18 n=6 n=14 Not

| nproved n=2 n=1 n=2 p=0.0004 p=0.1 1)=0.004 519 out of the 20 participants
i nvol ved i n WR&WeAWdY were satisfied that the 1072nm | i JE/GRUSARAISIas
effective, p=0.00004. Wilising the baseline photographs as the control aspect
of the cosnetic trial the above 18

The outcome measures, bag size and measurement of loose skin olds removed the

variability inherent in merely assessing wrinkles around the eyes.

Wrinkles Bags under eyes Loose skin above eye lid
Improved n=18 n=6 n=14
Not Improved n=2 n=1 n=2

p=0.0004 p=0.1 p=0.004

5 19 out of the 20 participants involved in the study were satisfied that the 1072nm light
therapy was effective, p=0.00004.

Utilising the baseline photographs as the control aspect of the cosmetic trial the above
data demonstrates the efficacy of the method and device of the present invention. Daily
10  treatments resulted in the majority of participants achieving a positive outcome with a

more youthful appearance.



data denonstrates the efficacy of the nmethod and device of the

present invention. Daily 10treatnents resulted in the majority of
participants achieving a positive OUtCQ@E with a nore yout hful
appearance. 19 CLAIMS 1. A nethod of Cosnetically treating a
superficial area of mammalian skin by reducing or alleviating or
renoving or dimnishing winkles or fine lines, rejuvenating skin,
retarding or reversing visible signsGAIM& ng, inproving skin

el asticity, tone, texture and appearance and beautifying the skin,

the nethod conprising irradiating the skin with a source of divergent
el ect romatnet i & meiticdt 9foposmictiseliyvirentioD @Gnisuperficis0eraa wf ttheramalian skin by

intensity . wgp . t
met hod acr((:egp%’ﬂg dr?%igéi ?%qu%é%gén t '@"@‘iﬁ? P\ﬁgﬁgg f%hem%gtnge% ah@‘g
epi derm ssknbarst;akdmgmerevaruihgjeisibiessigm ofaagsing bmeecwing simmplabhmﬂyotmp, texture
t hi gh, eck t C N | al.,m
wherein (AT APverglRs anf SRe PR SR 368 Pictlhd SoRiBraRE IFRTHS b
accordi ngmﬂttoaanyrqercd(cmhrg@tcellemtmmdgeem mdtdmeneifcbetweme&j)ﬁ)am o 1500nm with
radi ation_ha t 210 Asmet hod

ecor di nget Bt B e Ag0 vl b BrBOARERET N of the

el ectromagnetic radiation is centred around any one or nore of the
speci fi ed, wave, r t 4

35onm ' 1chonm ™ 1055ag, SEah, to, 5T HERYP 8 B ShABIESIRE cutermos
any pr eceehigeymis, dasahidyar end deteisoff Ecer breagh atm douttadk dhigbnstomach or neck.
continuous or pulsed. 7. A method according to claim®6 wherein when
the el ectromagnetic radiation is pulsed it is applied for periods. of
at | east 30- 15\ paeibeddaccording Ao iaih BEFCRENSr aleiiy Wiereinathe @ivreandilight is
when the glheetd ppagngpi ¢ radiation is pulsed the frequency/repetition

rate is in the range 300-900 Hz. 9. A nethod according to claim8
wherein the frequency/repetition rate is at, or about, 600 Hz. 20

10. A nethod aconetbdgatdréiny fr %ﬂ?dbﬂé@e@ihgi dbmam@éreint e electromagnetic
el ectronmagnet.i ¢ radi atloﬁflsaggﬁllw o the skin for at |east 30
seconds di ﬁ'aﬂfﬁ pgs 8 bRedvisihefaeut 1910 120N/t hod according to any

preceding cl ai m wherein the el ectromagnetic radi ation source is a

i ght emé t ngt\ &Hod according to any preceding claim wherein the wavelength of the
electromagnetic radiation is centred around any one or more of the specified
wavelengths selected from the group comprising 940nm, 950nm, 1040nm, 1060nm,
1072nm and 1267nm.

6. A method according to any preceding claim wherein the electromagnetic

radiation is continuous or pulsed.

7. A method according to claim 6 wherein when the electromagnetic radiation is

pulsed it is applied for periods of at least 10-15 yseconds.

8. A method according to claim 6 wherein when the electromagnetic radiation is

pulsed the frequency/repetition rate is in the range 300-900 Hz,

9. A method according to claim 8 wherein the frequency/repetition rate is at, or
about, 600 Hz.



12. A method according to any preceding claimwherein the radiation
source emtter includes at | east one or nore PN junction arranged to
emt radiation with a wavel ength centrijpgg at or about any one or nore
of the wavel engths sel ected fromthe group conprising 940nm 950nm
1040nm 1060nm 1072nm and 1267 nm 13. A method according to any
precedi ng clai mwherein the el ectromagnetic radi ati on has a narrow
waveband t3. beAwsethodOantdrding2@nrany precedingetiaod abemeirdithg ¢leciciraagnetic
13 wherein rrow

fadiation 78 aﬁ’ﬁ\ég l?c‘)”1 G% ki opgﬁgag%ns]econds and up to a few minutes.
11. A method according to any preceding claim wherein the electromagnetic

radiation source is a light emitting diode.

12. A method according to any preceding claim wherein the radiation source emitter
includes at least one or more PN junction arranged to emit radiation with a wavelength
centring at or about any one or more of the wavelengths selected from the group
comprising 940nm, 950nm, 1040nm, 1060nm, 1072nm and 1267 nm.

13. A method according to any preceding claim wherein the electromagnetic

radiation has a narrow waveband of between 10nm to 120nm.

14. A method according to claim 13 wherein narrow waveband is about 50nm.



