Cosnetic Uses O El ectromagnetic Radi ati on The present
invention relates to the cosnetic use of

webk@eowwsrgnet i ¢ radi ati on for the reducti on OPCT/GB2005/002433
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alleviation or renoval or dimnishing of winkles or
fine lines, especially but not ekclusively facial and
neck wrinkles a pvoth v g. .The present

i nvention al so p¥ov madnatic Radiatio

radi ati on for generally reJuvenating skin, retarding

S| Oies pedseay inmgntiundrelates m/tHegccfslMdﬂchJe%Sdﬂ éleétbbmégh@ﬁc ddtflation for the
The..i nventi on, al ovi des for a et

of REPERR of FIEURIPE S B08) Preduleriie o vauren & Bie ines, cspecialy bu
r emcare&closlvélg\fmia@n‘dl ridck veinRieg RBd @Eheﬁl@ig’m@ ARingOThe present invention

utifyi.n Kin and. a aratus for, ectin ch
co Fr%tﬁ% T'gsezl??réﬁ?s %@%@Nﬁcl W%lgﬂgogl@e,q\egqllﬁerejuvenatmg skin,

COﬂeltaﬁthﬁQ $igisd ob ey fanﬂ hepediirigaskin dladtlefy Stone &80 MBpédtance. The
l'asticity and

ani.sed |latti
£ BT iy PG e Tad o PO INESK B ASetoARehapeay alleviate o retar
ag@r rebersl v@@@élgﬁﬁ@ agingraserbadditifyinyg sk laha %n%aratus for effecting
decr ased n th| kness. During aging, the collagen
&Qsm‘? BFMEt e i npacting negatively on the
cosrretl c appearance of the skin. The change in

co al so be accel erated by prol onged exposure
toéé\ﬁ'g(%g@zﬁ@uv rays. Billions of pounds are spent

annual ly on the cosnetic industry and it is estimated

t hiatyduRg mﬁftﬁg%o!’fﬁlj@ﬁjuiéps&%tﬁftwBGrf&Q;OoPﬁr{e Qﬂﬁ"ﬁ*@ﬂrr%nan organised
skin care products and cosnetics. known fromt

priadee afth gopdyRlastigiy @nd dlexislisy. sAéﬁNQf@ﬁﬂrﬁPlthrough menopause and men
Prafeamat enserichy®iincdbdsedi dkid WRnkIRGMARS JSEBRER silif thickness. During
prevent or mtigate winkles and as anti-agl ng agent

SR GDr ﬁ}?arcﬁﬂqgﬂﬁ‘s chapoesoifp aptHclyat ﬁ@ﬁc@in@rn IM@MI Py the cosmetic
O%ﬂkér‘aﬂ% RF Bt sigmdfr ﬁé cﬁéﬁd@ih o‘%ﬂéﬁe‘ﬁ%gy al-geebe accelerated by prolonged

onposi ti ons arei? i ed topical usual
re%ﬂ?P&H*feB%h% spm’s 3\ Eqyst oBliHﬁrﬂé af E@Jﬂdﬁ@re Séemfe@trwa"y on the cosmetic
W@)é@r?anﬁhﬁ%%shﬁa&éd’?h&ﬁﬁe eved Q%rﬁgﬁﬁpe?\\ﬁg I%nroun](qj £800 per annum on
ersistent use of such OSi |ons al l'evi at
V|%<Ffb¢%e§r%§fsﬁnd@8ﬂ@m$&s an alternative to cosnetic
preparations and surgical facelifts, it is known to
use a source of lowlevel electromagnetic radiation to
achiseewpHtamn Sirepic At tpaisp shewical pealher edamsticqoemarations, typically in
r 6he b of %reaa?'né)'tesﬂre\'?@f"t%tr'rﬁlﬂgatg' WL A b8 %nﬁ%ﬁ{bdggents Such

upon the concep
preparations may contaln 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.

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
absorbed in cytochromes and porphyrins within cell mitochondria and cell membranes
producing a small amount of singlet oxygen. Typically, patients require four to six



of enhanced replication and synthesis, which results
in increased coll agen production, increased fibroblast
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energy i s absorbed in cytochrones and porphyrins
within cell nitochondria and cel2l nenbranes producing

" bl BTN cSL e ROkl Y G e UGB . i

Sitype o tRIaghéntlis Bamrmdbagédaaind:dmpem;me.condl tions. This

type of treatnent is both prolonged and expensive.

Since the 1990s, |asers have been used for skin

r esindel @R NgoGE)davers rikdve beasmousdd deékhklreSlIrE’cmgabndi syrinkle removal.

IS poTayAls S aReRg e e Lheth R dS PTG laver-by-faver
| Wt@lﬁé@ln@SIhé efepnid-slrpsffsestibely mdubhgtsebéndi&mr&etbem I Rebhis deposited in

'?'ﬁéén pé}gé? 53}\ M@tegtglﬂég%{ ?lﬂjgp q;*?gr}wp% I}%o's' (lerglgﬂlg aﬁeE Wguces denaturing

dey rfﬁeScoﬂEglert imethé @fénfmslana i foﬁrﬁ@ﬁﬂr d)flh dﬂck@i;hnka which esulttin a tightening
In_a ti tenl e eC retching the, skin
ré‘éfﬁe‘i ﬁ@etsfpmg e r@ﬁi%l @' rempyiig 6’?%8‘6&‘?’%5 This process s

r ebfefregdo th@mtdI},%isﬂ@id/ﬁ\bﬁn@mﬂaﬁﬁg%ﬁmbué@&ta p@ré&uisite for the therapy,
tissues is a {)rereqw site for th

t Holggthpughidbat e é’F‘ﬁ'aﬁhr‘-’(sﬁP'stHblﬂlPr F’Q}ysgh'ér@ﬁﬂ%giosci gHowever, the
akﬂﬁéﬂlerﬁ%ﬂ:ﬁ trm‘éﬁfaselt i?é’at%ﬁplls Rt Pafidrdhdy QRF burns and so have

| aser treatnent is th the patient may suffer burns

ar?dWQ@'mﬁaﬁﬁlnaSQﬁé’épﬁﬂﬁ’gregRW@ fog BRpY Wegls P@%JW@%%VTPBF tegddition a high
i @ C
V‘ﬁrgéétfegzl(%g?énr{ygtgl?)gdnfﬁéhﬁggtlddg%%dt?%égor Foﬁed‘ 'fcgia\évw@n%@%oz MesRr Qkinkle removal
I é@@tmw’fl nkl e renoval treatment. There is therefore a
need for an alternative, effective and safe nethod of
reduci ng or alleviating or renoving or dimnishin _
vvrTh$k& issthereferiena nepdder, an ajteroelivat PHectyRiand safe an@:ﬁ@rg of reducing or
t '
a?g%ggﬂﬁgégorf%lﬁwlﬁzéﬁ Wf]ﬁlﬂeié‘a ﬂ’tleie‘{u?e% 'réiht atlﬁg?gﬁn retarding

Bmwﬁslgswmmg@ndﬂmmlmmaa mwct@nauaﬁgl anwearance @nd for generally
asoté%{,f mé me invention there is provided a nmethod of
coshetlC I y treating a superficial area of mammali an
ski n conprising irradiating the skin wth a source of

B/F?Eg?jw"@' g}e(téprﬁ@ Féﬁdﬁﬂ#@t' on of between 900nm

nm é erence ere| nto "cosnetically treating”

|ncludes redu0|ng or alleviating or renoving or
d'ﬁ:ecg} R)ga Wdinid gét & tp%'iﬁl%n{iérﬂﬁ%re FLhIVRBAN RIS & cosmetically
reta Fever sIrng e Visible

treatlng a superﬂc:al 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
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.



signs of aging, inproving skin elasticity, tone,
texture and appearance and general ly beautifying.

waredoeoe1s2 herein to "skin" includes the out erP@EGB2005/002433
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epiderm s, basal l|layer and derm s of the face, breast,
arm buttock, thigh, stomach or 3neck. Throughout the

adcl f this ecifi.cation y
oreudhouhie Sescrafat eod rih of IS SharfiGiipntbeopoccomprise’ and
V\D‘bdﬁamf @hd exfetiohe of ¢rbids) fog &ﬁﬂe"‘@cﬁﬁ@iﬂnﬁgésﬁhd “U@ﬁﬂﬁses means
'“nc‘ udi n but i,nt ende

CanaeBuobst Dokeq. . ool s Boed Bozne s, o 'Sclude other

C ofipietiey) baditivdd, egepsndhts, site@sts of Blepsighout t he
description and clains of this specification, the

si ngul ar enconpasses the plural unless the context

othﬁwgr@at frROdedcEption Bnd@firhs of &is swétﬁﬁdétlbrhlethe singular encompasses
ation is

| &g n%ggalegéttl cl ergl pﬁ}se%p@e%eqiyrgg © %[gcq@r, whgee tthe mdeeﬁmte article
sn@%le@r tHeY spatimicasion tisigo qsénb@a@rstbemtasr esntenpRfiMg Surality as well as
Features, int e%& characterijstics, corrpounds

¢ AU, pless C%Fe)ﬁf?ﬂiﬂ@sﬁg‘?@@"'ﬁ%ed in conjunction
with a particul ar aspect, enbodi nent or exanple of the

invention are to be understood to be applicable to any
ot TRatUrgS pategerse fHRECIRERICSo FOBRAMSS e C%%E'E?'u 'Heigline PEPFPLPS described

unh %éﬁuhcﬂfoﬁmté PArficlifesspett BmbbBaifHept abdnanighe of the invention are to be
di vergent I's between 10 to 50. By divergent it

s (o Fe. aapé@bﬂeﬁ%@ﬁét%errwa& etpsimenticer erample described

t%r&heﬁbgeman@btloewéhﬁn has a divergent half angle
of | east 5 referably divergence of the

el ectromagnetic radiation is in the range 15 to 25

hab brang ek di ‘é%’e%?ﬂ ht iEMaEwidn Wbd ko BEe @ Sﬁe@'eﬁfj it meant that the

that the net hod “of present inventi on
i rﬁimi@@ﬂaghetme@laimnlwﬁe@ fram haeleniigmagneiic source has a divergent half

ela% hd 8@[&%& { 8. rﬂé@h&lb@ﬁgwa’{gep&s of! ens?t{?omagnetlc radiation is in the

surg’rlsm establr's ow I n

el range mer’atgmsP half aagledtivergenf. smal | bandwi dt h
(preferably around 10nmto 120nm and nore preferably
50nm is effective in cosnetically treating skin. It

| STHRSH will deetbptdtidted kreat iy misthodhif eie priegent invention does not include the
el ectr netic radiatipn effects its.action is by way

ofusgrfé?%i? ?%W?rﬁoggae&ﬁeeﬁﬁem@ﬂn%arﬁ plign.

conponent s/ organel | es, enzynes such as but not limted

e G R R L 1B Rl Bt ractaton of
small bandwidth (preferably around 10nm to 120nm and more preferably 50nm) is
effective in cosmetically treating skin. It is postulated that the way in which the
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
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.

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,
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transm ssi on peaks. These transm ssion peaks are
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el ectromagneti c radi ati on wavel ength range of the
invention and thus inplies a rate for the water

cule jn th ener a| ani sm of action.
gﬁ&e“%@%ﬂpé&”@’h@%@eﬁ@n&gﬁﬁ& the el ectromagnetic
radiation is centred around any one or nore of the
speci fied wavel engths s r t r g
cBp LR G SBD AT LOTOR IO b L Srenatefenaths specifcd

1268 nandOdsperiaiigizesurasiagls eamictedalvandswidth dight hentred at 1072 nm or

o AR AT O AR AN B of i v

cprbs edoatvaldddythen cfred@Bidnin dne peakt emissian| wavelengths of a water

crofctle BbFarRBSEor Ao lmost EHGRRE e P nBURE mechahm of acton i
PRt I WalePAndBYSRiNgsihacmbramevat er nol ecul e |i ght

transm ssion profile and thus we believe that the
mechani sm of action is related to water and possibly

i?yg SRMY RERS alsBUhowirt HaBS10raMa @ids 88sirAvElick adposing effects upon

nm and 880nmelicit opposing.effects u

_upon
| ymphoeyte evighilifhi 8% viyoefhe, fergier ¢ Feing (QF%?“VEE?% the latter wavelength
E'&ﬁ)ﬁ&fc' \E@iriRBSndrBewd BEdvRIe avfepks Bk hoTaHnebrotedts against UV-mediated
u

ernore, we provide evidence that 1072nm protects
atymiphotoxigy.medi at ed | ynphotoxicity. Preferably, the
el ectromagnetic radiation is continuous or pul sed.
Preferably, when the electromagnetic radiation is
c Breferablyu thetdiectiomagingiia xadiadion s ¢angaYousHy PH{AgHt s/ cm 2
and up to 500mMtts/cm 2. Preferably when the
el ectromagnetic radiation is pulsed the intensjty i

| 1S,
aPréfesabty, BOON thaaelesiramagneye sadigiphds caminupHe the,BieRgly is at least 500
power,, i, S aup t m()?ng 2 The average power is
tﬁ‘W%gé%m pag‘\g/edr)p trgru%tgl P It’ésZérg‘"‘; the proportion of the

total tinme that the radiation is applied. For instance

BB leid ' | §oh { t 500
IV aT] e M v
P QRsitts/ e 3eak\Wowes And il avePage powertis mptth G886 mifiagis/cme| yhe average

on t hernnl rmng s i f lower .limt, o . g
VROVEY [5HhS PERLPRRITBREP Ry e BHHRronBr tnsloid e that the radiation s
afbé kder nedr ipkhRsd 5F arRepaile potvet asv50bi sWhtsiem® and is pulsed for 10

Preterably when the el ectromagnetic radiatlogoivcv 2
pulseeendstad adiesiarney qj&Q@,sz‘.he@ average power is 30y Watts/ cm”.

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

intensity is in the region of 50-100p Watts/ cm?.

We have found that the power may suitably range from 500 ;xWatts/c:m2 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

subject is and thus how deep the wrinkle lies.



intensity is in the region of 50-1 OOm Watts/ cn2. W
have found that the power may suitably range from 500
WOoRWs0e076m 2 peak to 500 mlliwatts/cn2 conti NROUEBRI05/002433
peak power when applied to the skin. Typically 20
m/\atts/cmZ are used on skin butsthis value is

¢ nETaR d P B adeiF dadbi & S i rPpfef Tor periods of a
eI Rabi TRy Neddonds and aior® preferapilis apblic ot & fmpém@web@ﬂituon rate in the

periods of at |east onds and nore preferabl
P erangp 20800l e TPr BTG R GG Few MU oo (RS g BT about, 600
3082900 Hz nore preferably still the
frequency/repetition rate is at, or about, 600 Hz. Qur
5 studi es have shown that the el ectromagneti c radi ati on
cagQub etuRlidsNetveCshodhemkt e élébtrmé@{e@iﬁtra&laﬁorﬁ khmibeadither coherent or
out cones ar? not  affected %/ ggararrete
Pr BPFRIIATSN Mol er%a%@%faot.a ariad Py ihis BargAAteed to
the affected area for at |east 30 seconds and up to a
few mnutes. A typical_ exposure tinmge is in the region
of Preferablliae e‘ﬁ?HRE‘@@?ethor@dl?@@'bé’? appliedkip e wfested; Qféa ifgr at least 30

10 | NESRASEANALS 8 alfé\g n‘ilﬁuterA' tgshbyuéiﬂaé&e fide ik @Wﬁfe re,lgieh Bf 3 minutes,
be up m nut es shoul

and Vz%lposur e coul
ap'b? eh Y HeeRat W'E”N%esp%'i‘“’@ &iincreasad @P‘F‘H@'nﬁ He the individuals fat layer

el ggith andeRfisufe Al Bé LT Y0 hlinigye to produce nore
than the required intensity for the clinical effect

since we have shown that approximately 99% of the

appkh&asdd be %bﬁr@%iéiéocthéf%b! Howef sédrg@bm'itﬁnd fﬁ%teléh‘flroﬁ%%n%mradlatton will

skin surface during treatnent. Thus the intensit
15 aphAveci® Praduce: Mmore an) thaeauites lﬁéenétw fasdhe glimigal %ﬁe@h since we have

CagHNMBaP b prBxinafA @Q%t of thé AEblidethk g%QﬁE B%olikt 6fslt§;ht is lost across

under st ood that the el ectronmagnetic radiation dy
di fheskingsurigce Hénmgﬁrg@tfn%\it &hes thedptepgitvt of mmplird Kadiation il have to be

. Syt WhH ESHInd B eatrBRt, ™I N benefi t of

sw tching enabl es ‘power conservation and facilities
much hi gher peak power output, thereby |nprOV|ng

20 COB/TR} fhe f5r%§8iﬂg$t€?s uhddbebakl 'th é\@ctﬁ%rﬁés\gtr% Fo'n%a be directed to

radi ation py source I ncludes nean re uci
t hidedangahsiteosithanbondintionsiyl Paini 2oswitohRd éwlseﬁpmamsr oﬁhe hgin benefit of

E;%?gc?ﬁ@t el pg\XI&f %rﬁgl'v)é%loﬁ R&d St e&?@ggﬁﬁéﬁ?r peak power output,

n-source Is a emtting
ra‘(b\iewtbwhplfommcgﬁmhtmmp@w can be electrically
operated or the radiation can be delivered to an

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 inciudes 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



applicator via a fibre-optic delivery system
Preferably, the radiation source emtter includes a PN

W@ veMdw0R7 arranged to emt radiation with a waret/eBiok/002433
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centring at or about the previously nentioned
speci fi ed wavel engths. A singledight diode assenbly

nﬁ? il} udeta Bprallty of orientated junctions.
| NP4 apipg Hé’ [Bdes may be arranged not only to
em't radi ation at a specific frequency but also to

i ey Bl et B gfetet o coR B pEraing skin wih

Trctwqmgm eldctromagndticoadialiore bavdrey a edveiendthan thet laade &bm visible to infra

C TR By ninke S P, Skt et §0R e 10720m g 1267m. The

r éHt@ﬁroﬁTagﬁeﬁU gididtientio applfddaatraatb\nambrﬁ&%buﬁﬂ tlﬁt mntﬂermal damage or

ﬁ?@ﬂe%%ong%q %9040n q}rgq%gl, iﬂteé’éggl,lzeear %{rgag ar(awd the treatment area. In
| rthie maiyt theaﬁ@thott bathmpreﬁémrmntldﬂﬁﬁg& fegm RigAplidrdart &s the effects are

f ﬁ]lé%f ﬁ%rtg{)qlrtgﬂﬁ ag?llggh ?3{3}% nﬁi{?ltm{tﬁéuﬁﬁ%ﬁgﬂ&gea{oﬁgg lcJ:ounter-lnturtlve
p][t?Sﬁdﬁlmum{eﬂtshm tﬂefdoﬁbéptfdfcéﬁhtah@ecpfepﬁdfat@htar@Ssyiriﬁlﬁbss is positively
effect

r on-t her mal avoid th SI S
© P EPan Tdeed b hng B 1 @ingiita Spbipyedin P sresgnt invention
blspet:lﬁdsamyaﬁwhmn lexceKﬁthes@onmmt cc?fagen:ﬂh@raa@@hon and inhibit fibroblast
esi s | ively avoid

| d
| TRl AT doT B BB 2o el of SoBRpr binelshp between the

t ft%ll@ﬁ@%ﬁiﬁﬁrlelﬂwriﬁtbﬂﬂ/eé p@ﬁltﬁé qﬁﬁ:blﬂoﬁ i fditagENoroduction rather than
synt hesi s nhibit collagen, production and inhibjt

f NW%%?'%WFQB@‘Q%‘%”&W toaﬁh'ea/eémﬁ tesirrd gEechanpet WStPf'OF art.
the quality of connective tissue between the cells is

surprisingly inproved by the inhibition of collagen
prisEaingGoR # aeFREd 3TREA! ‘gfntE? daeniin theee sorryiges ad@ﬁ@‘P@';Pf improving

t aghiceM@cldRsticdest 4 SGhefidif Grea aSmBRMAIAS sﬁh'd&h‘np’t‘%ﬁtg |rrad|atlng the
According to a second aspect of the invention there’is

pre6siy WEYR 8OYHER ﬁf)@!v%’ﬁemrﬁi‘?‘aﬁﬂm?@”@t'ch@ﬂla@o'& RbPehween 28Pnmdo 1500nm.
of a superficial area of manmalian skin conprising
irradiating the skin with a source of divergent

el \We thaveriaynd tisigrie methashofdhe pesaridnvention at slastioibres become less
V‘Qrd@;ﬁt@%téooéﬁbdmki% lﬁ‘(gfo‘i"rlﬂ%eﬂgé hﬁﬁ’ro@ef; tHer@?sfifcec?t%FHctenstlcs (()jf the skin. For

invention that elastin bres becone | ess fragnente
arfexampleewiei FeatinoHeped Sikt'i*p\t/%fﬁemﬂ Rleatg10f oply did the skin elasticity improve

Crtﬁl't afbe é %éélfestoﬂe (W@ halé %lsoﬁ@uqoefhgp’gte%%%e di"th@bted8nt invention

br east s found that not on the skin
Il@§tqve$t39“‘t’lﬂl?ihtwve but also the tissue tone. W have
al so found that the nethod of the present invention

i mproves 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
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. |n this way we show that reduction of tissue volume and surface
area of the skin along with improved elastic characteristics provides the desired
cosmetic effects.



According to a third aspect of the invention there is
provi ded a nmet hod of reducing surface area and vol une
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conprising irradiating the skin with a source of
di vergent el ectromagnetic radi ation of between 900nm

to 1500nm Resyl.ts .obt.ai ne : I

o wllie ket iSRG et o e R e bREpnt mventon t may
vakolne assy e bheveayes radubeundesverdee skipedamege gausasdby dJV light or
the ggﬁ&i ng appearance of the sides of the face. In

t Pt ‘we show that reduction of tissue volune and
surface area of the skin along with inproved el astic

characterj sti provi de he. ire S Wog ;

ef PEREIRI 110 I%ﬁh b%Spfﬁgrochhgt g‘gglﬁwogt %eﬁgagfgbﬁ%daggeec?f divergent
oblettRemamridie dadibtidnhsf hetvessara00hmvieritSDONMIfor crsynedicelly trrating an area
used tqg prevent or reduce or reverse skin damage

caLBEisR 871 i ght or phot oagi ng. According to a fifth

aspect of the invention there is provided use of

di t el ect ti At | f .90 .
C Brisbhinecpoctoars-cant, A2 it pcfl ol fRERiGHPRARYr include any
SHRE BT inBicadf (B FanturBs abmirtlefore dedmibee obtie, firstraspeet of the invention.

fourth and fifth aspects of the invention further
i ncl ude any one or nore of the features hereinbefore

degmt inepsbyobothhasdri it LES feat bebn tshewh iy @rdvidenclinidag henefit in many

1T i A SR LR v a0
ngz%gfngfegﬁaggfg i Gifle @patmetbla radidiongretoenigt heveolfeen assessed for
nm an n

1 m using a ran of, single. and. -

i gilest Pp fizahiRreRRTeY LD ILTPTRGyES SURTaLEL Bith Rlvipgpmagglutinin
t QPHA*. e{heRt caluitRs & kemangd sigaiflcArtiyangHey oo trpedéstion with 1072 nm
stinmul ated with phytohepaggl utinin, PHA%. Vi aglte c§l lated controls
n@nb evere roniiiGRadY PRl AitratAnYn HTapRiion fqrapared 1o untre ’

i bt 4 aginisde 1P Rativm BH a \WRE da ipghbd.i traadditon, calenumbers were
aﬁ@%@%nrﬁ%lrggi ation conPar ed g unt r.eat ed

c oignifisnally igharcilien grertrepimept with dPE2NTe ARdiEXPPTHe &Y KA, compared fo

fikRs Fréé(te@%i{hog_\/A' Biddillsi ifadiatel tvidBh @Iy Sweioet-harvest with various
signi

Icantly higher after pre-treatment with 1072nm
awwve&@wm%m ooNRey BARBFEESS B 2&%“3@@'%?@% iPpRUre to 1072nm ,
U.\é{é ‘%%%nm%%'ehﬁaﬁhgfva@hi BlsgAmt ivaEiatic) 2R dedesde inar el iability after
W vari ous wavebands confirm on Da

) 5,.an increase
i rBsOpmatradigicibalpne.y Thesespbser/giansread bs Eopieye that gt centred around
107 pab! ' | &% adiv@lol @Bthodnd improve immune cell
deacﬁlggésl%#qttﬁoﬁgzgﬁﬂ%éa%%%t@ §mg]fnt er ° IpTOVE im
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

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

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

hemagglutinin (PHA).



880nmirradi ati on al one. These observations lead us to
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i mmune cell viability. According to a sixth aspect of
the invention there is providedsan ex vivo nethod of

I nproving i nmu e viagbility c rising exposi e

ok vl SerBrEBa BEhbm e por i BT -Gy GEnRT B mavidual from
elvefdh REPREBRS hatveaed 86 bSO iBfoshteiranasdyétdinh cent red

around a wavel ength of 1072nm Preferably, the

peri pheral bl ood nononucl ear cells are | ynphocytes.

Praetedridl t6,a futepaspadief e ibvertion nisre sl ptovitedeebbisabdd #ight emitting

stinmul ated with phyt ohena utinin (PHA) .1t will be

2 are 1t e CoRtpEiE BSARITE Shatling Hn UBHS SoMRlipgadaer means for
i rsupplyilgg ﬁd%r\éﬂodaa!ghf remmtm@irﬁ@aﬁshiwt vwg@d@arme@@eﬁt slectromagnetic
as to. boost thelr mune stem or di to a .

{ GPYRS SSpRAWPSR COPHD 1or ADRITIOR B0l Sheash Palish thyough which the
PaEhEdsSed bAG RIting tB WHikAVhE GlekiBle driihape® FBIEIGs attached so that the
treatment of skin, the gew ce C'%‘:I‘?‘H ses g power e

ans
f&eviggmyﬁer@n% agoyn ama@tmft Yi TRy FesmefiG treatment.
produces divergent el ectromagnetic radiation of
bet ween 900nm to 1500nm a flexible or shaped panel
t FGERMAENCRPWE ENFangHE 2 Fale¥ O Hgalps ﬁ!ﬁ?&ffcﬁé to which
the flexible or shaped panel is attached so that the
devi ce may be contoured around a part of the bod .
r dgeierabhg the Senttanitting devica it 2 L Pement 9ref%rﬁely@o§;srahw of LEDs. It
NEADBe bSpraciBRUIREMNE HeliSe ARth8 PredbftihldritiohYs not a laser device.
Preferably, the light emtting device is a LED or nore
preferably a plurality of LEDs. It will be appreciated
t hf?‘éfeHg)%/, HQY h&RcPMal PR oWoRRFRE at RUSNEALHr hdrd BN jéhctions arranged to
| aser device. Preferably, the device may al so conprise .
atemit@diationavihra merelepsinjceating Gl £ abpdhadtone cefmore of the specified
r 3elivelehQits ididtidy %\’rﬁ'tﬁé“?}dmpcé‘&ﬁ;ﬂﬁs‘ﬂgg alokth, 856Mh, aB¥onm, 1060nm,
one or re of the specified wavel erigt hs sel ected from
t H87grp @pdddRpiMsi ng 940nm 950nm 1040nm 1060nm
1072nm and 1267nm BRI EF DESCRI PTI ON OF THE DRAW NGS
The invention will now be described with reference to
t IRRIEBIDESGRIG TIPYN @R SHRERRANVINGE gure 1 shows pl an
(1A), side (1B) and cross-sectional views (1C and 1D)

of one of the
The invention will now be described with reference to the following Figures wherein:

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;

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
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.
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into practice; Figure 3 shows a front, Figure 4 shows
a side and Figure 5 a rear viewof a yet further

| t ti ft i d of
C elochid a5 sngwie. o fail Ruifor BV BiaSis Rlitdo Hiete 5 x 3 min
s heinidngs JPIReDT2 ZiIRB8A b Pagi d?idAD@ @%&ré wétlﬁg\nfofr@ea viability on Day
single 3 mn treatnent o

| R1 Da
béf ggla wq;glcpwﬁarfegrto éﬁ@&p&\@ QOY&QFS[%?{?D@/ g Iﬁ}ﬁan}é using an ANOVA,

cgmggyeelgkd @ respective controls, and anal ysed using an
NOVA, where *p<0.05.Columms 3, 4 and 5 show the %
ceII viability of PHA Blasts following multiple 5 x 3

Mefyutd GaLRRIM 57che?f%| c%hoqlablﬁtleJ_B@pIAOBldQ@sy fé‘llo @awy Q;ngle 3 minute

berore testing fo ell viabil

Cﬁﬁﬁ@?@@ fregdl w&h.%%tﬁrﬁoﬁ 8I% 'éﬁfs(ba)‘;% viahiltly &ﬁéﬂﬁg@mned using
gg} j Ao am%ﬁpto%%te lﬁﬁ@?‘@dé}é \A}:érg%élygecﬁmré@% Pésgectlve IR880

PHA Bl asts follow ng daily single .
nidat@ esing eAANDYA, wmera@mf@anwlﬁweemwerelwfom ys 1,3, 4and5

| BE8R £l 4 il s e ned usi ngthe annex n

opt osi s data were anal ysed conpared to
respective 1R880 data, using an ANOVA, where

S'F@dré 8%@?&8 ‘MA( BlaSi3GRAt M@r‘éepré-%%ate‘am Payginlen @)ey% aRd 1 x 3min on

a trend to significance on

FlDyyMeW@ éﬁfﬂﬂ@ ﬁ’lﬁﬁ\ﬂ‘lﬂna@ﬂ@ wertncyested faret Wlé’étbé%lprﬂ Uy Agexposure for
‘ #gnnq @'e ??l'xplés \A%Péjth%nxasggg'/débfﬂpc%aﬁhtgﬁ [%51? i} ?aaaly%bdand compared

were | ncubate our ore
expb¥reatddoalomusinghan SN A svheeg Epchéi assayed for
cell viability. Data were anal ysed and conpared to W
treated al one usi ng an ANOVA, where **p<0.01 Figure 9
S HFugwe Shsbows fifereffeft of uaicgsvavebaissrasPoA Blapts Bleatedson Day 3 for 2 x

t ; e gesoﬁhcpgé(al s&dongtan% Wﬁgﬁ az?uﬂ méé@%ithegﬁﬁt?eated control

naI are e untreated cont
usustmg aanultxblelﬁ;NQVA\Nmme W‘F@rOQ **p<0.01 Figure 10 shows
a Western Bl ot showing the effect of IR treatnent upon
I NOS protein expression |evels PHA bl asts were exposed
dafigure t10 shows ZnVWesten Biotrsbdwiguhe effettRIF0RAreatmeRB&EON iINOS protein

2P BSBY Rl HR e P08 ool 51 Rl g s 0720
sdR881 ane aasdyedi NODagatd budlp, (ode@dﬁepro&m@lxpwss,loth,)smg quantltatlve
immunoblotting with a selective anti-INOS antibody (Autogen Bioclear, UK)
(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.

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

1072nm on the same individual.

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

SUBSTITUTE SHEET (RULE 26)
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| RB80- treated cells (day 5). Data were conpared by
conpared by a nultiple ANOVA wiibh a |evel of

oFBiia LIETEG0 ™ splch St el B rnliel RFSmetfy aocucton of

coagaureidr the dyegur e 11B of the same individual before
treatment commenced, Figure 11C shows a superi nposed

before picture and a picture after 1 nonth of

t Figatem®4R, Bhind ICesiiovend diffetdnt Itdhadunal dront Aigussam® having undergone the
i ndi vi d Figure 12 shows a schematic representation

of2THE OE‘?%)E ‘-ocol for the human studies. Figure 13A

(before) and 13B shows the effect of nultiple

t t tion of bags under the eyes.
F@E%m&?gg%ﬁggfshom a different individual from

Fi gure 12 havi ng undergone the sane prot oc_ol_. DETAI LED
TFEey FHCI DGR FATINGT TGSl (73 ENBer ines and wrinkies

Uitilisingl AGN- ﬂ@ﬁnblhﬂ%maln kHegbluel, rvelibe & Red webdl@rvgtﬁg IRethe present
wavel engths. In entio

t
AOVGHOnoW: HaVElHTIIIoant WS oMoy BaralGiai n SsPRRTS: Hihich s
V\@évé/l@?ﬂh Qegéitafe PeRAMMNelenbies VeahAgEH REmMUSBDANT ﬂﬁmnm various

from660nmto 1268nm various restricted bandvm dt h

vEssticida RS tere eXARINgA Pt aloBRANA R i 9P lWOﬁa\MXe have found

f @and staft re§tr|§teﬂgiaﬂdﬁ/f€m bf l@w@@emmwmmhrﬁfapbeﬂ’éb to have a positive
cent red at 1072nm appeared to have a posi tive ef

aifert mEnhupap heeRhosktes T W@neﬁvgpfh gt qugﬁ*fo%éo Protect human
Sﬁﬁwoéﬁeé)é#ﬁu%%hmrhd ERER Y UOSadiffor) StknbW photo-ageing agent.

damagi ng eftect of UV radiation, a known phot o- agei ng
agent. The preferred device to put the nmethod of the
invention into practice is a portable lightenmtting
device 1, which can be either battery or mains

oplee RreerTedHevicRlp R the Medies! ofttae iwabian igtwpragtiee igrasportable light-
t Qmﬁfr’ng} éé?ﬁ’éeepl V@TI% H & Eea&ﬁwer B¥sry ofthiihs, dﬂ@r&i@é) Fhe gewce follows the

breast”. Fig lan view, "side view (1
cewdeurs ¢ thecﬁﬁeaz ’tq/b%txsat(edé thedaceppyes. agmpdhiohd pébwaﬁu
held light emtting device, which has the conveni ent
shape of an eye. The infrared |ight passes throug
t Fignbhahews plrineews side Yiew (3R) ﬁmsJ 6ra5e- qep@maéalewsh(éC and 1D) of a

pBWble hand held light emitting device, which has the convenient shape of an eye. The
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
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
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
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be treated and to avoid undue pressure on the eye when

pl aced over the orbit. Space 6 tpntains the control

el ectranics ch contr ol Ihe tensity and duratio

PO AR e NGy AgemEnt i Sh eAobe REReR ofn TRpig, Fletive to each

2 ot daRe adthiRl Bar Ib\éeac@urm@ﬂnmemér vk d.iéeu@leb'f @d@rditdtion. The stand
pl aci ng over, a Iarf%’e? of skin., Wth reference to

|e§'i‘ﬁr tepds from e Aehad P AfFal QhPegs, a second
enbodi ment in accordance with the present invention is
inthe formaof a multi-panel narrow wavel en

r AP b nvad firsden pl"aﬁe‘t?n'ssf‘r gaparent aﬁ%F‘QPPW%%Q??eﬁem wall, is an

1 affaf offRdMHteA ehiittig abdieddin. si de rel ationship on hinges
8 which, in turn, are connected to a stand 9 by means

of arms 10 and 11. The arrangenent is such that the

PRARELIH BaleaiRy&bbed aédcriBed enmaimsaﬁshenhamvtceethg @hRBodiment of the
can be adjusted to alter the gl recti

i I"}Vﬁfﬁ“?ﬁhtn%‘ﬁes PRRIrQ (SIRRTOBICE 1R mé)@‘i’%ﬁﬂ‘éﬁ ‘?f rtB#napRlicafipy of the radiation

Olanl o MIrM6NeR drabiantciagiatio® bnd PebvidENgn Blaefitwhedl the #hreshold value of
each panel 7 is transparent and, nounted bel ow the

frﬂ?ﬁn@mWﬁm radjagon j %ﬁcﬁ%@ﬁd@f radi ation emtting devices
12. As with the earlier above descri bed enbodi nents of

the device, this enbodi ment of the invention includes
cJﬁ?r‘éﬁV'C@ﬁlet therpresentdnyaniiph qeRebq uged der theecosmetic improvement of

aRBIIERAFANG thd hRtdcREBAY le@@ é%ﬂ)dtlstsge e drQke bfé%sts they may also be

anbli ent radiation and provide an al arm when th
t hiped iolreptihe (#ee f awidlanbi ent radi ation is exceeded.
The devices of the present invention can be used for
,gaﬂefmgovement of cellulite affecting the
buttoc s and |l egs, and tissue tone of the breasts,
they may al so be used to treat the face as a vvhole
Mﬁeb‘iﬁaepaam@pm/at erials Ce// Preparation Heparinized

t
er?{\?ﬁgygw odé%%hogﬁoﬁjégﬁggineggtdﬁ?ﬂ%élm \)Vd?uMQér%eérﬁl peripheral

s@@@dane@prusleﬂg ce%ﬁﬁm%p/e(eaﬁeea@ﬁdasmpbwmpr@ (&yxis-Shield Poc
'\%ﬁggy&o o, Mo éﬁd f:é{'g a8l 2980 X fn’?_h Mg PHP@C s were isolated

at ed the Inte aC| al Tayer,

t iooetherintRrsialiaws, WQWQJWICEJ@ REMA miagh M@@idogmmme(@lbcow) and
resuspended in RPMicm (RMPI wash + 10% v/v Fetal Calf Serum + 1%
Penicillin/Streptomycin + 1% L-Glutamine). Cell density was adjusted accordingly to
1x10° cells/fnl with RPMIcm. 100u! PHA (‘Lectin’, Sigma) was added to the cells to make

PHA Blasts. Cells were incubated at 37°C in 5% CO,,

Experimental Set-up
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

analysed for % cell viability on day 5.



resuspended in RPMcm (RWI wash + 10% v/v Fetal Calf
Serum+ 1% Penicillin/Streptonycin + 1% L-d utam ne).
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cells/mMm with RPMcm 100mM PHA ('Lectin', Sigma) was
added to the cells to nake PHA1BI asts. Cells were

i ncubated at 370C in 5% CQO2 Eﬁg i ment al '_é % %1

f 2ARHA Blasto e eepeed i IRIB28 TREFY BWQan’ anernfagO6 ¢ gnin treatments

VB L 2R PRResh b@ﬁ'ﬂ“fdeﬂr\@éblllty ahd IISOBr&@ressiBhONZs deeriags after each
3, 4 and 5 postharvest. Using 35mm cul ture dishes, all

cté?ﬁ‘tg‘eWe‘PféDékﬁosed to a single 3 nin treatnment of
infrared light. Following daily treatnments, individual
replicate cell sanples were anal ysed for %ceII

vP-abBHA; $l§st§rwquyexgo§ed gy Ry \'}vé}né"aé%sp@sécﬁ"i%e 3 minute dose of
| 1’4972 ofrd IRERD ArierEayy r?’ra@%@io@ e wér&ar?alﬁbﬂ rzéoﬂs % HeIRiAbHty.

and anal ysed on Day 5. viability and
expressi on was determ ned after each treat msnt on Day

54, PHA @Th“s@bv%% SxHRES t@mmdand@a}t ¥ b 80 DRh FeSMEAF H8d on Day 4

toaS|nge3mnute dose of 072 and | R880Q. After
der pysingle ganiatreainente Cels Wé'ieetha'h lefifeed hpyis bfere|qxposure to UVA for

V@il 144 d¥RFARing¥pPosed to | R1I0O72 on Day
Sh(?kglr"#’f%}g Cgﬁ}/ﬁa??r@;?ﬁ%ﬁt andmon Day 4 for a single 3

mn treatnment. Cells were then left for 4 hours before

eﬁg%ﬁgge?lveﬁ'é’ #g@a{egruﬂfp oEy3 iANBsGeIclitirbaibbd taYldV\@&)osed to various

term 'S were i ncubated until é/
i wayghesde feriRtxBeminuiss orrRpYekpod@ehandsaprlgded IR660nm, IR880NM,

V‘ﬁ%ﬁ%‘@g Sl%%?%X Iﬁ%@gﬁkﬁ emﬂﬁz%werﬁath%ggtﬁamﬁzssnm IR1072 and

Onm
| IRUICBZ i, 1IJER’QUW!Zg@Ifi%TQYQﬂm@MWHIWG‘BHﬁOWMO@HMS analysed

d7 I f
| S SR PR e R e Y Bt 1y

i medi ately after |rrad|at|on Not ably for all

pf\j8 at%w op ahlgfo%co éqﬁse'ﬂeméetéﬁblélra?ur%r of &l knd ngh% ﬁgﬁ%a Sined at room

m tehperature throughout t
ctanmnematutaibaaugbnmtqheMae&pwntw@mt% Kit Cell
viabilities were anal ysed using the Annexin V
Apoptosis Detection kit (Autogen Bioclear, UK).
Agopdras VsApoplosiseKitlet ect ed by t he change in position of

Cell viabilities were analysed using the Annexin V Apoptosis Detection kit (Autogen
Bioclear, UK). Apoptosis can be detected by the change in position of
phosphatidylserine (PS) in the cell membrane. In non-apoptotic cells, most PS
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 (PI) throughout the cytoplasm and a halo of green staining on the cell surface
(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 (P1) 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.

Western Blotting Analysis
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after inducing apoptosis, PD redistributes to the

outer |ayer of the menbrane. Exposed PS can be easily
detected with Annexin V. Cells with bound Annexin V .
shoswet epleesilel SUsRFNAIGNS MWefh BOPPEHEERINiseamtn @ Boupse homogeniser.

y FERB" gihiviete 8 PeNicagy A
(pﬁ% Fﬂgou&%gsut 2 gagzr:ﬁg”a??n tefe a@@ﬁ\gﬁg%lrﬁj oM@y Assay using
A

sheying ﬁ%{uﬁhalbw@'rb@? s %&r@ﬁf%mlsm@aﬁ@jed feeiqug protein was

a 0 LQ6 | per di CelbtFspRereand W&SWQQ L 6%
Iosag%/&B?n?éng g&% Sﬁh%femmllﬁ V and 10 ng @

Pp@mcmylamdeocgaﬂe (@lbowmr elegi@rhoesist higec @W’fgmbé\‘aér dransferred  to
' H%P%Fg? )rrﬁ&ﬂbltaﬁgﬁgf alsuiirs Bt 509, AP NCOmeAdrate was blocked
bserved under a dual filter set for

FWIHT 5& ﬂhd@ﬂaﬁﬁ'ﬁﬂbﬁdls ihd X1 T%Péﬁ%@ﬁ@@"mﬁ &%@c%&ta'mﬁﬁc@ 2% Tween 20
B&l?ﬁﬁdukﬁcﬂ% }%ura]%t J’o%gﬂerﬁﬂ’éi’atgﬁs eTNEING mMPrehd was incubated with

ting SIST | et suspensions were
thmg@nEBfélﬁJdMnlNlQﬁe (Gilugian al: c/erighgeinftSer Ther¥C membrane was

pwa&r%dui %g%rﬁ \MQ?SGVQQn BEfdr @UBP SRR RS ﬁm@'% 87, &sh 20 in TBS)

usi ng bOVI ne serum al bumn as a
saamdxacubatw o nantorabbie hmrsgad@huﬁe@wda@e ligegl seeerdany antibody

Wgcﬁly 6%??280@%?%8% ane NSharrhte ﬁ%@%gﬁ’é&‘ﬁ €6 hviin WRS wash buffer.

% pol yacryl am de gel . | ow ng
errhetpr«uphnobmmsfromh’r@emd@tveerﬁ wll$30bn§1ﬂerar éubat@te of 68mM luminol,

LR LS ), AT BRReL x4l HhCecosea o

X Hypér§ilntotf feer @dmialin e filTB8pseitenend niverg dewlerpae end z‘o«ed at room

(S K)
TS bt P herk AN RAIRIE of, frpgHef gl densitometer in
( thd lindaomarige2&00E fimetondejatmine thiCrelative lN@Sw@rﬂww vepdical density
e ¢ otk ' SR Wk Sonier ot LR, ¢ Fufié Aiova i =
aslghificamde tevhbofgr &d0.SB. Peta xieda vbtdinetk s eic snd dngividual replicate
ant i bod%g%di lution 1:2000) for 1 hour. The NC nenbrane

4x 10 min with wash buffer. The protein
bands fromthe NC were visualised using a substrate of
6%};1\/1 .um nol, 1.25nmM p-couram ¢ acid, 30% hydrogen

Y. The i nmunobl ot was exposed to Hyperfilm(tm

f Aipoptosis vdsmmeadurdduisiag %edellevichility, teat és, devel oped and

fixed room.tenpearature. Th e

quant i ?}P 8%‘!%@?'%%&@r?gé'gaﬁéﬁﬁ?)%l d%%l Qfp F %%ﬁe%b
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.

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

were examined both alone and in combination.



the linear range of the film to determ ne the
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mul tiple ANOVA with a significance |evel of p < 0.05.
Data were obtained fromn = 3 iqqdi vidual replicate
experinments. Statistics Apoptosis was neasured using %
cell viability, that is, %cell viability = [(No. of

Vh@%%nfe%'ré wife Neryirh noft Bk g@ﬁéﬂaﬁb&pu’iaﬁbgoaéﬁi l?et@é@'\ 45years and 65

given as the nean standard deviation. Comparis
brearecdd tsmaled|2 maest rweadl&féw'éﬂv%@@twa@h%/U%lng the fixed lighting

myl, h)%oedlélélﬁyé‘ @\M’faﬁﬁ GlreAfefNBrRdentroldf tid fa'&eﬂflght of centre of the

con ence I nterva 5% Statistical analysis

ctacel lett Rﬁ@ﬂle @6 thegfape |a§¢h @hg profijeypf thedasee eSOmBRN qisﬁ%nce and lighting
BEQRMANG GHOAXIMI AN SQHE B BBk shd i R
o andw dth | es

t han 50nm conti nuous node of
opti cal power 5mw/ sg cm Human Studi es The wavel engt hs

%Qlﬂgqhé “‘Rﬂérﬁgﬁé‘ﬁg?ﬁhé%mw@éd ﬂ%ﬁ tﬁ&§9é§ whk@bopen a similar

wer e ex N bgth al one and
cerrbm’raas gmmrewpdh@ e@fgrw\/@h@tosaphu i h@dthﬁﬁ GHowerk the comparison of

9 gﬂﬁ rfd?rg gg&}é Ad Reieesas 4T1e %aﬁxc@ﬂ%t@@eﬂé%’é&ﬂcally asked

Each I ndi vi dual was phot ographe
uspiig srhite @i t;odwwewgmeixn@saﬁa on; theldl fageswhaicthe m@mmwere taken.

t e [

S8 et Slete Secff Glshiarf bes apip and d2kba B reat the skin area

r agtund mmeaeyésefoofappmnfaéeheso congespachda éﬂ@dalnam per eye area). The
[

. é@ orélﬂ\d tﬁ% eklli% ?/5? gh%]egtegs%r:lg Eﬁ]@%ﬂné %g Eﬁé‘ré’éﬁﬁﬂy’wﬁemonstrate an

" Aﬁprer/émpmtomﬁwdpmltypftha%lensured that the eyes were

open a simlar anobunt as conpared to the "Before"

phot ograph. This then all owed the conparison of skin
fol ds above and the bags beEXAMRIE tyes. The

ItO st | CI a%%%é‘éﬁc?tégoi? er% Sfrgct?%é%? %@gls%%ttl#eﬁﬂ%{]]al ﬁgr‘ﬁﬁcant protective

p!@ﬁbagrp@nwmtest sakizal. ITbentyat, iR @épamdsscamsisterdigaltotoxic compared

i e MU S

day (15 m nutes per eye area). The
Following irradiation with 1R1072, % cell viability significantly increased on Day 5
(p<0.05) compared to the control data following both a single and multiple 5 x 3min
treatment protocol on Day 3 and 5 (Figure 6). In the next protocol, cells irradiated with 5
X 3 min of 1R1072 and IR880, the % cell viability significantly decreased after treatment
with IR880 both on Day 5 (p<0.01) compared to cells treated with IR1072 (Figure 6). The
daily treatment protocol elicited a significant decrease in % celi 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
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 cells 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 /
IR1268 waveband light (p<0.01), all compared to untreated controls (Figure 9). All other
wavelengths and conditions tested had no significant effect upon cell viability.
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protocols, IR1072 treatnent consistently elicited a
si gni fi cant prot ect ive effect uppn PHA bl ast survival.
I n contrast, 80 was_consjistently cytotoxic

c&%ﬁ?%“’?&eiéﬁgﬁ’?@ the, 859 r19Q5P" fangsieay stinpigte fibroblast proliferation
Fobd asenebundr dgt agmton tht Hén%gjaggé’ars%q% lymtraRixd. thhe cytotoxic and

significantl ésal ncr eased E\ conpared to
t Eoteeifyerasieciatrerrthe (celh 1§ VBB'E’ 12408 PRgES ¥ag GRfad itavithin 2 hours

5 of e%ﬂsﬁhré {EReNRNighP At oM eﬁbtdjﬁﬁréioﬁ@ %sﬁné FB&HQ’ @os@}ved at least 2

In the next protocol, cells irradjated wt
ofday@mgtrgﬁrmqnmg@ur SHslies, slepyly \Aeg[ﬂnptrggg that Ilght in the 1050nm —

E '19@0rﬁmcﬁ’dﬁbleym%6\r/&a%ﬁﬂj VEHIRY fhIlRRddTRIdh Wirkdle |a|%89nultxﬁ>le treatment

npared to cells treated

| m@veolfe F\Vémi@n@y lymﬁéo%ﬁ Mpbibe 8t féntPreReppe | adverse factors is of
e'sig‘?1'1fk§9cé‘a§ bQ&bﬁél%BB SRCESRRRIG 'ére@e@n%tbxn& 'fé’é?bﬂs' frﬁé effect of which,

I RB80 treated cells over an 8 day period

( m et yeduogg by the doadiatipn abdlie mﬂ@@a@tm)cellq)gy 1Q7an + 25nm light. It
(psQ4 d&ﬁ b%ﬁd %ﬂla@d(‘:ﬁaﬁq}ﬂ'@d haé:Q'iSP&é@tﬂ/eté?feEPQ?'ﬁnst UVA, however the

Irra (Fi'gure 7), 1n paral
expactiraeee of wayelengtipg bas besit WWPWW Theqemr@sz@t regidts suggest 1072nm

S;*bﬁé'%w_gm i@%ﬁt gr%@’e%'ﬁ{/@a %nét'\ée’m %f%éarﬂé%ﬁ% bﬁéé&? hegRaned

hi gher ™ (p<0.01) conpare o cells
treated only with UVA (Figure 8). Follow ng

irradiation with various vva\ég{ﬁm again cells

exposed to | RB80 showed si gni |caf1%2decrease in %cell
viability (p<0.01), whereas the %cell viability was
hiNjtieroxidelHas\wiepg showataiené paiehhinhBEG7E sporsBin aaradety of cell types.

|
NP aPEss weral ol CEe Yo R Bbyb AR DS is prosuces
man@rbenagtdns aad Gftceadiyt haneN@Stand hiOSNO IN{DQ ndeni ftmotion without the
vel.en

8§éeva I%ggnmtfa%qgtg\a/%g%jkilgﬁ @@%E %DFIV\@ § rg lgﬁ’l iincrj]uétng in immune
proalis, ffer @tanmle mlrimweaét'wu’@d rhévadcytasgird macrophagesafaiewing exposure
appears. to . hot oxi ¢. The cyt ot oxi c and
pﬁgtcﬁeg'f‘%a@‘?%%g@aWBﬁuc&e cells are rapid as the
anal ysis was carried out wwthin 2 hours of exposure to
IR I'ight, . th effect I
bafrigtobie Al Reabieaf HndTeR. uiiiinte  Stagrved long-tasting
Stdggjpﬁﬁe&loﬁafdwtdﬁel’@n%ﬁ(bﬁwe t h;atlth omyg qHantttbte/el GBumoblotting  was
roves ce i.ghili.ty foll.owin
S RPENS BTG 1t E-reaaPhat R0 o OBl 1§ £BATigand IResonm.
:c m&wwtpee-v%abméntwwlmmm aigthfanLtineleads ves 9e: 2.1-fold (p < 0.05) in
?ﬁ%%r lsmrhgnooreact(v:ty was detected at Day 5, compared to control. In contrast, no
significant increase in iINOS was observed with IR880 (2.1 £ 2.2-fold for Day 5) (p >

0.05), performed in parallel studies (Figure 10).

Biochemically, these present results show that iINOS has been upregulated in a wave-
length dependent fashion, in comparison fo 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
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.
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by 1072nm + 25nmlight. It has | ong been postul ated
that IR Iight has a protectivel@ffect agai nst UVA,

however the exact range ofﬁw ths has been

unknown. These present res l%gest 1072nm + 25nm

| FlBlvink SreErHé e Qi ittvee sy of thetfacoan e;fest\hlth therigbt sthrce we observed a
effects of 2 |tr|co has hee

{5808 IEUUBHE Sef IEH 0t *3BolE SEPtSH AT UR ey he surace
CRbd of hBeskin é@v@ltﬁé egeany @rrydllﬁph 6 mekmbmnehb@ugl’he bags under the

wat er _and cel |l nmenbran roduced

(SBTS SasHiot FRADPER PyAriTaa o RO RAe S ERC Rk fation fight box
fRClide@NTME ra@kthtct REcRIsRina s RIRCO bf tf@tlémeﬂ thelcamera from the subject
calciumlevels and its activity is ra

dl
a0 AP RARPRS S0 ThE SRISFS WaSPI TGNy ooy G di Seme point and

r@&oﬁlﬁke@hlrﬂngn @ﬁké’@'b@&?%wthftﬁb# Qo8 QoGRS HI &rik® to ensure minimal
cyt okines and m crobial _products. In order to

ablatien dietweeh ehplogeanns al nersHRIRSsWeTentNeR | given, at fght source to treat
QRS HEYELS éﬂ@&’stloﬁ% Ny Dt PRIGESE hivied aQJagCAﬁéida FhY)nth the initial follow

exposure 2, quantl tative i nmunobl ot ti ng
paY ﬂmtﬁ@r@pm d\!ﬁrﬁgak% fellowied Jayi BPteer $aes, Ofi Wotogfaphs at 2 months.

ORBA R opi‘&ﬂ%rra?lh It% 4J2RRN MhatfiRlali RekEY at all times the face was

pre-treat 2, a significant increase of

Adeyoidf Bxplessian  the eyes wsye eren; thosamemamfsing £oebing direghgomparision

d&ttﬁggﬁﬂ fa%BvQ’tW e, SRIRH ﬁé’zel\n&s%%tétq e sérﬂe%%f &iftfHe light box in all
st gni ficant 1ncrease i was observe

|<Fe&sa 4 2iews Wer- tabinl lfeft Fioay Ryht(fpost, (Leﬁagroﬂlpea‘rwombaproﬂle This

B DB T i P e i o
aV\Amakles ltheerk cyeeine ailepthe(mnperfdmlﬂr@m horlxprttairq!ﬁm \A!gfh nelgexamined at Sllght
%ﬁ?%ﬁ%eesdmc ML e f(/ouly(%r%ac’tebaq'hfagmgfjdﬁf@re"ﬁ%s as ygd have also observed

apopt osr's stinct mechani s
f mmueynammmugmaanmmbpfenel @ntvameus$ @m@maNﬁecrféhN@ody where the

t t h t th f
B30 2o Pl BEB0 36, TR = cumave
aipiprovaiment irofedubieg ihe visibieesigreeafagitigy | redtmtlam goredohddyit skin affecting
LG 5k A b B BB L5 BBLERRE ganing vl o
CRbRARRIsXrld doataes bitheyadehen rescues the cell from
programed cell|l death. EXAMPLE 3 Fol | owi ng treatnent of

the skin of the face and eyes with the |ight source we
olpRe metitbdRof 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 fo reverse the visible signs of aging by as much as 10 years in

some cases.

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

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)
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observed a reduction in the surface area of the skin
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bags under the eyes. To ensure a reduction in artifact
to the rrini rruma constant i1 lumynation |ight box was

used gs tf a%% tat ﬁ%%nt di stance of the |ens

oFOreSl GRa R b rfeeeeRutifobt T0haTa @ods: sAme navidual Wo ave

edumemydeaftél’h'e rﬁmﬂm Qﬁﬁttl%a’ttaﬁ?érﬁ thé @KinT flist SbdvacHe é?x@ Itd_hé‘%n be directly
ont heir chins on a fixed point t

PR 28 ‘fﬁ% YRReT '@i S g FRYNeDd abineusamerplacaend the light reflexes on

ripabrrea dre iderkidallh 8bBAcARBISand 8BSt 4Bk S SRl €). 18 ﬂave observed
gtlh &a Ilg_&qsource to treat thenselves at |east on

SHUPP 619981 6% Jpllowing Heagimentt eFhey sasging is rfér’fher improved
|f@uctw.at; e hobwisu tRBeHGE(ERNE mese taken, followed by
anot her series of photographs at 2 nont hs. Wen taki ng
the photograph it was essential that in all cases at
all times the face was devgk Igf, LEXPr ession, the eyes
wer e open the sane anount, ena I'ng direct conpari sion
ofVith Hefesxiae tebbigere HBAethere imahavre agside ribfilectf e mtiividual prior to

oSBT PRG0S, R PR 38 e W ro

RfleyHifiable dandrearkTofi & pigawEntéd Esied infedodia #het carnegi dinibeisONA line was

WA PR 38 Al 18k eI FyPVingr Fassiraments were

phadee was not examined at slight differences in
rotation would create artifactual differences. W have
al so observed i nprovenent of tissue and nuscle tone on
various other parts of theippodyidphere the thure13B
fq{ﬁ@ netic cosnetic tJyeatnent has been ap e

ﬁhgﬁ%%su s show a qual i ta4%8 m nprovenent in f%%mtn ng
t%&rmhﬂjh@tmpigh@nteddésmgi ng0.3mcuct i on i n r edurnzBertim

| t he u r ellds mai nt ai ni ng_f aci al
tlggoung {n%ﬁo Ewa%gt @R’ﬁg TRi ng yout hf ul nase-#8EY al
fol ds and contours of the face. The nethod of the

[ ntion roved s te and _contours resulting

A ERDES 1B B4 Vafion (REDER B Soke) S et thedne & Sigmented
Ugsidro (88)8/342) KIR0eR= BRITHINS and frem the 8¢ 10520):1eR '(§8 3/34.2) x 18 = 20.2mm
di sconti nued and are able to reverse the visible Signs

of aging by as nmuch as 10 years in sonme cases. \Wen
a(mntexcte@tg:{etsjmesl ight to the thi ghs and buttocks there

was—a—sghificantinprovenent in the observed
cellulite, a reductibn in th8eHEYree the |buttocks After
$3BAB PidNEREd 1 BSIon 22.7mm 28.6mm
Line to Bag 20.2mm 23.2mm

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,
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)



i nfluence of gravity. Wth reference to Figure 11A
there is shown the effects after 2 nonths of daily

wo e@anoest with | R 1072nm conpared to Fi gure 1BE@I/6B2G05002433
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sanme individual before treatnent commenced, Figure 11C
shows a superinposed before picygre and a picture
after 1nonth of treatnment of treatnment with IR 1072nm
onThtheulsame MRBSWPSILRAY Sivg aﬁﬁvr@e@%sg@me@tjofahpée skinn@lds fiemoved the
Ofvatriéﬁﬂfy'lﬁ’r‘igreﬁthﬁ n‘ié?él? aEQés‘%r%g%ﬁM%sta'F@urﬁiy e ggs_can be
directly conpared as”the upper cuts t ornea at

the sane place and the Ilght refl exes on the cornea

are rdentical RS ComT, T ( :
11 Q. Ve havdavgrbﬁerwd t ha %@8%% E nggsaqusw"fj%%@e eye lid
fdmpcbweldg treaanﬁé&t The sa&jgl ng |s furt her14 nproved

fiog o ogths—of—tt eayment- (Froure—33—A-
Q%@ﬁ*@@% Hrgfer ence tio Ei gure 13A 1H(¥e i s shown
g s si de profi |l 15p9® 080 i ndi \1|pel=oal prior tolps@ao4ent and

1 12P hao ciaal + nn Th
i ‘A Uul e—13B—the—sare—+r eh-vi-euad post reatrent—-ne

i ndi vidual had an identifiable |andmark of a pignented
I et out ofrtheIZOOpiartlciparhs ircolveedl tHel stodys wede batisiethalsat the 1072nm light
icul ar e black marker line and the
F}?Wy gﬁ@gghvreepre%bg()%re made: Figure 13A Figure
138 1 Tlp of nose: 34.2nm 38. 3rrm2 Fromline to

ARG B Ry S 5P o8 WAy bkREPeaL el 5 PeFde tia the sbove
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mm and fr

nted |l e

P HEETRES pSalect n b Taplegly s harieats actAas watve guicome with a
Raﬁubq@uwmn@pgem@nbae above techni que the bag

reducti on was neasured in 8 volunteers. 7 denonstrated
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, a

part of one eye is cut in the "before" picture (Figure

14A) and nerged with the
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(Figure 14B). The inprovenent in skin quality can
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nmeasur enent of | oose skin olds renoved the variability
inherent in nerely assessing withkl es around the eyes.
19 out of the 20 partici pantsl(ﬁ.,l;l%}v%l ved in the study
were satisfied that the 1072n Wght t herapy was
effective, p=0.00004. Utilising the baseline

hot h t ol t of the. ti . .
i al vnEnaBo8 o0 ges aLHs PPt s & RUPRTFRC IS off [RImalian ski

MRiohpAsiag drra@uiireethef sitif avitr £sedvce iof\divergeam . elddaiomagnetic radiation of
treatnments resulted in the magjority of participants

t
a&%“’lé‘%ﬁ”rﬁj)oﬁ"b@sﬁoﬁo'@'outcorre with a nmore yout hful

appearance.C ains 1. A nethod of cosnetically treating

a superficial area of ml i,an skin conpri.sin : .

[ adi 4 MR aeSR RGP AA dONTE B VG dretment is reducing or
el meliatHpaNRidvingash @nirghinf whekieeenfiRd e, reuverRngrskin, retarding
2. A nmethod according to claiml1l where the cosnetjc

{ 1BaTVERING VSRBUBERY o AENeVIMRIHY SKIn SasIPRg Bhe. texture and

didpp@g@hg@gn%é@k#ﬁﬁg e dkinne i nes, rejuvenating skin,
retarding or reversing visible signs of aging,
i nproving skin elasticity,. tone, texture and

appear a0GRetARE feartind b ngthbhelsiki 0. o32 fheRirhake skin includes the
according to either claim1l or 2 wherein tBe ski

kin
i RiterEest erilepliteasal By @Bf nfMis, o fpc.aPrgashgm. buttock, thigh,
desdmhscrodr deake, breast, arm buttock, thigh, stomach
or neck. 4. A nethod according to any preceding claim
wherein the divergent light is between 10 to 50. 5. A

et hod AGRang) n&cbﬂi_in"t{'}fo PArSC BFEcBEinG | @hif \WiHRF&h Nthk N@ivergent light is
el ectromagneti c radi ati on has a bandw dth of about 10

t detwearmi0°80 5A°.met hod according to any preceding claim
wherein the wavel ength of the el ectromagnetic

radiation is centred around any one or nore of the-

spieci f ifednethed| seeprding stol @oy epreceding ttaimgnvdgrein the electromagnetic

LS| sk 90 aRH Mbu RAGHADA0E0NM 10720 and
nm

6. A method 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.

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

radiation is continuous or pulsed.

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

continuous the intensity is at least 500 uWatts/cm? and up to 500 mWatts/cm?.

9. A method according to claim 7 wherein when the electromagnetic radiation is
pulsed the intensity is at least 500 uWatts/cm? peak power and the average power is up
to 500 mWatts/cm®.
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7. A nethod according to any preceding clai mwherein
the el ectronmagnetic radiation is continuous or pul sed.

w@2008/005hod according to claim?7 wherei n whenPtTr€B2005/002433

el ectromagnetic radiation is continuous the intensity
is at least 500 mMMtts/cm 2 ara® up to 500 matts/cm 2.

A ' . Cl~al m 7. wher el n en the .
et Ronanadrresttid bt pllReh e ARehaipgnete radiaton is
Ruls¢d thetavBGQemoivet sf thmitepsiyks jpdhe regiordoft 3081 @) EWAYS/ cm?,

power is up to 500 matts/cm 2.10. A method accordi ng

to claim9 wherein when the el ectronmagnetic radiation

15 puRsewbthdte aocordiye fpowey of didimsi 17t edsbi Y10 Swhdteihvhen the
{al%gt'ggﬁﬁaggr{eﬁg ?aaq%;?]tkoog.ps g\glts%ﬁ {t i%ang%‘qgg} iqrﬁémnggf?% éeaacs% %—q ISI?.%econds.

el ectromagnetic radiation is pulsed it is applied for
g%ri ogs oft %1][ Ieaz# 10-1 5 rrsfec?nds. 12, A nethod

‘cor i REH AHyOSINE 1 18i ABY 797 FIIPS 1T, wheltei H WHegieiphavhen  the
elbefedmagmedo eddiationaglipalse@he frequBre@fegelifon rate is in the range 300-900
%requency/repetltl on rate is in the range 300-900 Hz.

A nmet hod according to claim 12 wherein the
frequency/repetition rate is at, or about, 600 Hz. 14.

met hod accor di to an eceding clai mwherein the
Br-cce Ronaidriotlla: G Tt 5 Sginin doe ranuansyirpaiipprate is at, o
abiout,&509tH-30 seconds and up to a few minutes. 15. A
nmet hod according to any precedi ng clai mwherein the
el ectromagnetic radiation source is a light emtting

ti.0deA Method BEEdIGIAgaRCRING! Pect@ngNdaiRl 8ARIEIRItHE ddBromagnetic
erein thg ci[fédt at k_oq source_em tter includes at |east
IGAIRGR IS ApPle }‘%ﬁ piferAtdeqsh A escands andl uprta aifawingnutes.
with a wavel ength centring at or about any one or nore
g the wayel engths sel ected fromthe group conprisin
40

nn GSBWRH, 24¢UAAS, 101 FEYnRRECIDNP nFiRIEh AVEPET nAe Eizac?rmagnetic

aEiaheflsaaeo i Rt bAitdRy diBgecedi ng cl ai m wherein the
wavel ength centring at or around the specified

wavel engt h has a narrow waveband of between 10nmto

1620N M mihodadbBtdRf tR&MPPIRAEEENG Clafl WhBFST § tréﬂﬁ%ﬁ‘is%rce emitter |
wherein the wavel ength ‘centring at or around the
lagedass aldersiaonel B HRerR i dunglion Arrangasaipearaih epdiatioabwitlt a wavelength

GG at or about any one or more of the wavelengths selected from the group
comprising 940nm, 950nm, 1040nm, 1060nm, 1072nm and 1267nm.

17. A method according to any preceding claim wherein the wavelength centring at
or around the specified wavelength has a narrow waveband of between 10nm to 120nm.

18. A method according to any preceding claim wherein the wavelength centring at
or around the specified wavelength has a narrow waveband of about 50nm.

19. 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. A method of reducing surface area and volume of a superficial area of

mammalian skin comprising irradiating the skin with a source of divergent
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to 1500nm 23. The nethod according to any of clains

20, 2 1 or 22 further |nclud|nP ané one or nore of the
f e ur eBeomethodiassorginddio By 0§ 41ains g00f1 @ 42 fugther including any one or

el g6l RoREtUEs badhiakixn ©f between 900nmto 1500nm
for cosmetically treating an area of superficial skin.

25. Use according to claim24 further including any

Oongy, or gy Sf ‘afveF tf RtdhRen&ic Féd?dtl@ﬁ 03 Sé?wégn 9%@nmAE> 1500nm for

ex vivo method nprovi ng | nmune cell viabil

c oiasPetcaly tr@ﬁ%?%gr%@flsﬁﬁ%‘f‘é’ﬁ' Hivod rmnonucl ear cel | s

to divergent el ectromagnetic radiati on of narrow

bandwi dt h centred around a wavel ength of 1072nm 27. A

metthod Urecaragrding t® cleimidh fEBthléﬁléglﬁgtﬂW qper erpmereadf the features of
bl uclear cells are | ynphocytes. 28. A nethod
acégég&a:gﬁgqtgo either claim26 or 27 wherein the

peri pheral bl ood nononucl ear cells are stinulated with

P 0- NGMRgalmb | Abthol P¥mproving immune cell viability comprising exposing
peripheral blood mononuclear celis to divergent electromagnetic radiation of narrow
bandwidth centred around a wavelength of 1072nm.

27. A method according to claim 26 wherein the peripheral blood mononu?:lear cells
are lymphocytes.

28. A method according to either claim 26 or 27 wherein the peripheral blood
mononuclear cells are stimulated with phyto-hemagglutinin (PHA).
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