Cosnetic Uses O El ectromagnetic Radi ati on The present
invention relates to the cosnetic use of
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alleviation or renoval or dimnishing of winkles or
fine lines, especially but not ekclusively facial and
neck MW|nkIes ang oth o] nr esent

i nvention al so p¥ox : P YA
radi ati on for generally reJuvenatlng skin, retarding
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utif kin and aratus for, ectin ch
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ag@r rebersd VRXNE BigRB GF agmgrmsedb@éﬂtnmrvg 50k laihA ganaé}ﬁ)aratus for effecting
decrgased ﬁkg_n t hi kness During aging, the collagen

c hEHYGESSTELC ?"f‘tﬂletnLﬁ*e i npacting negatively on the

cosneti c appearance of the skin. The change in

co al so be accel erated by prol onged exposure

toé)t\ﬁgg’%@:m@uv rays. Billions of pounds are spent

annual ly on the cosnetic industry and it is estimated

t hiatyduhg ék\ﬁ?ﬁﬁé%o“@@‘@ﬂu%@ﬁ@ﬁb%t@rﬂw@9rf§éeoopﬁ{e ?@H%‘Pn%ﬁan organised

skin care products _and cosnetics. known fromthe

prlpidiFe a¥th gepd,glastiqify Anddiexipdisy. SAérWfob@'lTﬁPItBFOUgh menopause and men

Pr&eanatH Qia&erlehhf@'lﬁcﬁ‘eéééd' é’klﬁ mﬁnﬁlﬁg”érm‘ dEEBEASRY lenC? thlckness During

prevent or mitigate winkles and as antl-agin

SIRANGr Hparcatiagsis chaggesois astiicdyrat eracingr Nneget luelal Dly the cosmetic

Ofédb%éifeﬂge@f o sl@rﬁ‘dfl'ﬁé cﬁé‘r’)d@ﬂw o%flé’gﬂ#\%gy a-EBeqe accelerated by prolonged
conpositions are applied topical usua

r JRPsiregadhe SuﬁSdMéaySt oB!Hiﬁsé A B@Jﬁdﬁeare seelﬂfe@wally on the cosmetic
H@)é%?'anﬁh?i"sees'tlﬁakéd%éteﬂe%‘(/el% E%rﬁﬁﬁpeﬂﬁ@%rom{r\g £800 per annum on
ersisfent use of such conposi |ons al 'evi at

V|5éﬁ'fb¢9ée§rcg5r¥§tsoﬁndd§93ﬁ@“0$s an alternative to cosnetic

preparations and surgical facelifts, it is known to

use a source of lowlevel electromagnetic radiation to

achisdipewpttmo Srepiiar &t todispehswical pealsher sdameticqueparations, typically in

r eherbied o %r@a?n?'tesﬁlb\r/%tq}r'rﬂmgat@' Wb QML AERA Y Bgents. 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
wa@eooaibeEsT on or i ncreased DNA synt hesis. The |P@hiGB2005/002433

energy i s absorbed in cytochrones and porphyrins

within cell mtochondria and cel2 nenbranes producing

a smal | et o e Tv.pi cal atient. .
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type of treatnent is both prolonged and expensive.
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abﬁ]‘ébleMﬁh trEgmeYR lasek E\%aﬁﬂié?msetﬁhﬂ\ﬂhbrbahélﬂdrhéy Q@I?ér burns and so have

| aser treatpent is that the pati ent may suff bur ns

and “@Sp'ﬁﬁﬁé'nasﬁ%@p?%r QQE’P?? Of daiy %sr@éhﬁé’“ﬂ%\t r'l‘%ﬁ?d'tlon a high
veigkideR@sdf RypealigmBhtatidm hasl8béd %boﬂe&'f&lbvdnﬂj: %@er%rmkle removal
hyper pi gnment'ati on has been reported foll ow ng

15 | JAM@PY nkl e renoval treatnent. There is therefore a
need for an alternative, effective and safe nethod of

reducing or alleviating or renovi ne% or di mnishi n%
wThﬁfeé%twefprene needdsr ap gtarative gct§4e| #d pafeanaihag of reducing or
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earance and for gene eaut|
Bmgﬁl%@mﬂwmdﬂqﬁor@wmm@mtm% Mg arrgi mpeaxranqesetnd for generally
20 ASHER; ﬁﬁ %@@ invention there is provided a nmethod of
COSWEtICg| y treating a superficial area of mammali an
skln conprising irradiating the skin with a source of

tion of between 900nm
to 3 E%{S‘fr’]me%% bﬁ”ﬁ@ iSELAAIRBL

rence ereln to "cosmetically treating"
i ncl udes reducing or alleviating or renoving or

di N&B d&ﬁ%@avﬂrétné‘é %ﬁt 8( th%iejﬂ\\‘r;/‘elnlhbﬁ' Uore i€ bHVRIRALA A1 B cosmetically

retar reve
25 treating a superficial area of mammalian skm 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



signs of aging, inproving skin elasticity, tone,
texture and appearance and general ly beautifying.
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epiderm s, basal l|layer and derm s of the face, breast,
arm buttock, thigh, stomach or #eck. Throughout the

descripti and clainms of this eci fication,, the u L,
wor BouB e desSilan g s o SracliGedind b Mords, “comprise” and
vvoi‘cdaiataiﬁ"@rnda»aa'mirbrs ?fdb@mgdsi, m"e@ﬁ'cglé"Q@ﬁipﬁéiﬁ@’séindd‘ﬂ%mﬁ)‘ﬁises”, means
"i pcl.udin ut . not. l.imted, to", B a i s, not intended. to

(e GeRE Bl ot dRltetl 8 o mit Sended Bjtand"UEES 700" Scolude other
compirtiestaiiditives, egaipdnerts sihiegers oristepsghout t he

description and clains of this specification, the

si ngul ar enconpasses the plural unless the context

ot fﬁﬁt?ow@h‘@trtﬁ@ubs?mﬁo:h mnﬂajééihﬁhwf&his s@bf&ﬁ@tbh,ethe singularb encompasses
indefinite artjcle js ed, the specification is to be ,
unfEeRlrgbiless tb%ﬁprét%tl %ﬁﬁer%semeawgé)sl 59 pgélcb{]@r,|wl'§§e Ehe lngeflmte article
Si BOudeR, ithy sputifietpnt iBetoCioa tu@yérsicddUad esntehipiitingSBurality as well as
Feat ures, int egtgrs, characteristics, conmpounds,

c helREWamty i) IessitRe Contey BHYEsRiRiSted i n conj uncti on

with a particul ar aspect, enbodi nent or exanple of the
ingention are to be understood to be applicable to any )

ot REAUERS pIagers ATBEARIRNICS (ORPRHS CHERIGR| BiPtive aBigROUpS described

uninesejunbeswigt & BhrictiBe BspMct, mdddphét 3P b¥arhPIg of the invention are to be
di vergent | %gt%ééiebetv\een 10 to 50. By divergent it

|
meldpfteTsined @ ehIB iR et PiBer ashesti YRPRINERAr prayRple described

t hgerginafidsQ tible3Rete®Rh.Nas a divergent half angle
of at least 5. Preferably divergence of the

el ectromagnetic radiation is in the range 15 to 25
hapferaagll, afle diversdt ﬂffg]ht ENHswiebn Wik lto %%ap.%F BRI it meant that the
th d of the oes not

i
at the net hod of _present invention
i neleeiRmadnetie sedigion emited fpsn thecelegtanagnetic source has a divergent half

| i Go LatL.on . , e
518 SINEHL 5 Rt P BN gmagnets rdtion s

el enge dhapiziinalfraadiedtdivengartt. smal | bandw dt h
(preferably around 10nmto 120nm and nore preferably
50nm is effective in cosnetically treating skin. It

I STiesit willddecabprdcdatet! tieatway niethoshdfahe plesent invention does not include the
radi ation . effects its_ action is by way

o TR AT Pl AL B G e PR

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

TR KRN R = R o I L A—
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 fransmission 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,



wavel engt hs passed through it will produce several
transm ssi on peaks. These transm ssion peaks are

waz®eniased with the preferred therapeutic PCT/GB2005/002433

10

15

20

25

30

35

el ectromagneti c radi ati on wavel ength range of the
invention and thus inplies a rofe for the water
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radiation is centred around any one or nore of the

R

12bdrnandespsadiallyi @euhd singiesh mstrictéthbandwidthelight ieentred at 1072 nm or

SRt AL AP B ) SRRER, ARG P FPYBa2r of ot

C eheist etivoatwal/BléAgthen correbP6TIto athe peakt eoudsin yavelengths of a water
ffect] duci i _ - ; T
omfiule fotd irepREES LR RedYE b dnist e bRIARNAL B pednapim of action i

pesiktee id aater And@vsdiengeihmeotranesat 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

Cellr dIBATRE ¥AGS .alSBhSAM dha2ST10TRVM ahé @sshewalidithadposing effects upon
1072nm and 880Qnm el i cit opposing .effects,. upon
| iGEyeeviablRl £ 14+O,the Toigner Heng GFHigPiSeRRg the latter wavelength

POfofidd. VitirdBembraewk fhdvide dBAEHCE Mgt 0TI irAtppote6ts against UV-mediated
Furthernore, we provide evidence that 1072nm protects

adanphotoxisitymedi at ed | ynphotoxicity. Preferably, the
el ectromagnetic radiation is continuous or pul sed.
Preferably, when the electromagnetic radiation is

c Sheflerabi $he electrampagnstie (adiationds sriigtousody RMRedt s/ cm 2
and up to 500mMtts/cm 2. Preferably when the

el ectromagnetic radiation is pulsed the intensity |

1S,
atPreferably, 530G elesremagngliedrdiptianeie cRRENUONE the fengdy is at least 500
t)ﬁl\gﬁ%ﬂegﬁnzs&ot@p & Om%gﬁgér&m 2 The average power is

ower multiplied by the proportion of the
total tinme that the radiation is applied. For instance

i f [ . | 80D for

LR St SRR N SRR A BHSRH ot oot 50
pPQWestts/am3peak/gdvies/andriRe avérage powet isruptthddd mMadia/crel yhe average
on thermal warm ng specif I .M )
Cope TR R TP BRI b gl e it e racison s
a%Ptiéwr nedr RbfaBes Sf Gee pakie polvel dsv 300i gWMattslel’® and is pulsed for 10
Pre

erably when the el ectromagnetic radiati,og i\7°\l 2
pulsseendsti ad{raugne/ g&g@rH%tpelp 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 pWatts/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

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
Wb 08076m 2 peak to 500 mlliwatts/cm 2 cont i PUDGB2@15/002433
peak power when applied to the skin. Typically 20
mMtts/cm 2 are used on skin but5this value is
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peri ods 5 3 | east % g n% zh s and nore grefera
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309z900 Hz nore preferably still the

frequency/repetition rate is at, or about, 600 Hz. Qur
5studies have shown that the el ectromagneti c radi ati on

Ca?ubetﬁiéshlﬁvec?hﬁ\gr!feﬂia;t ﬂ’ge E@Bﬁ@ﬂb@iﬁ@lﬁtraﬂiﬁﬁoﬁ lchRigedbither coherent or
out cones not affecte ar anet
Pr %%@m ‘ﬁh clyi %P%ﬂ%}sﬁé?q %0’[%8&39 iy Ahis Pasieled to

the affect ed area for at |east 30 seconds and up to a
Pglmnutes A typical exposure tine is in the region

iorphivttee clarRepgretioradinliepdt appliedkiode affested Feaifer at least 30
10 i ngédéaggdn@gg% di f@@ rhlﬁuttebe A qshbénl éé@aé&eftnﬁie [ls,%/ﬁ{e r‘égiahfbf 3 minutes,

and exposure could be up m nut es. shoul
ap%‘?"é%'%étf%cﬁeteﬁﬁf Wf'ﬂ‘@e?)H\}ﬁergd%F‘ééeaéﬁﬁi @PPWQ'”QH@ the individuals fat layer

el gg3th ap@aRsisufe EAd 86 LB W hindigye to produce nore
than the required intensity for the clinical effect

since we have shown that approximately 99% of the

appkh&sd b %bﬁ%‘ﬁé&th@%@%mﬁf sédrgé‘fem'lt nd %telé’&troﬂ%%n%{@radiaﬁon will

skin surface during treatnent. ﬁe I ntensit
15 aphAviecie Pradica More Hian thedeauires men@tsy fadhe flinigal Qf/fﬁ@h since we have

Caérfo\é\}nnﬁapé'éprﬁmh{a?éﬂl gg%t of thé %%ﬁé@thgpégggﬁé Qﬂxobﬁt bfsl[ght is lost across

understood that the el ectronmagnetic r
di theskisgsurgoe g frgatmest.t Eh@s thednteogin ¢frﬂmu@1 gadda’ﬂor\ will have to be

a SMdcEedr (WAL éﬁ@m% WekeatBf:, Mai N benefit of

sw tchi ng enabl es po conservation and facilities
much hi gher peak power output, thereby inproving

20 € Ij‘lgﬁ-f #he f&%ﬁl?ﬂgf?tqs uRE&ERbA M th HEctinf n@r{eﬁ% oncmagy be directed to

ation t py source 1 nc es nea
t hige émahslteomtranbwmuouwpamuaﬁwrtobmd Ehulset) inregesr. ofihe ain benefit of

; a%@g:ﬂf‘: ter?elb'iees @rf 86@@}\/)5 ior} I&ﬁ tq’gﬁgt e&oﬁggﬁ]%h%r peak power output,

on soyrc IS a |gh
r albipegby émpiovivm ooswkticiesporss. 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 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



applicator via a fibre-optic delivery system
Preferably, the radiation source emtter includes a PN
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centring at or about the previously nentioned

speci fi ed wavel engt hs. A singleeslight diode assenbly
i pcl ude .a rallty of orientated junctions.

F?T?%F E}‘rtrtlflggﬂ}é’"t?%des may be arranged not only to

em t rad| ation at a specific frequency but also to

e SRR o BB edarGRtiEr S gRETRR o shg UGR piping skin wit
Thﬁ/emge&ﬁ elictromagnéticoadiatiore havdey ﬁtwdvetemd{thm thet lande 6bm visible to infra
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r a:ﬂtgﬁoﬁragrrem siditientis applgdaatr £ thvaintersitnsuets trwt (mntﬂermal damage or
072nm or 1267

940n 950n 040n 1060
eﬂ"@@m?% n%cit go eroqrryl Q?teéggrﬁfslﬂeear Q/gan arcbtwd the treatment area. In
| rthig Myt theStdéthott bathwprebétﬂrm%htr@iﬁﬁﬁgﬁ fesm Rieaplidrdart &s the effects are

C ROTiPERY S TIs R Snvgition 18 ResbRabingsmion s cointer-intutve
prt@mt;mumaﬁtsrm wheféoebeptfdfmnhbh@dprepnéati@htar@ﬁsyrtfreesrs is positively
ef f ect ?d% gﬁ? avoid th zsns

adtiPedn Idee aree %‘ﬁt rumt M Ingiis SPBpHedin g erasgnt invention

bispstificany ahhpn BNV\C%Krﬁthésﬁoﬁﬁmt c@fagenh@aa@@hon and inhibit fibroblast
repl jication and s%/ esis is gosn tively avoid

| feREalicl AV EeWigmpvendiovprHa W@&L@H@tq’fscoé‘ﬁﬁf‘%@etéﬁspﬁ between the
t r@ll@"@%rls’n{@f}ﬁﬂﬁwbﬂﬂ/ea PeEithd Gaibior i BdilagEWNAoroduction rather than

synt hesi s, bit collagen production and i nhibit

f |'W%§ﬂ'%’iﬁer‘3@5¢9§f‘a‘tqr§ﬁy t@ﬁh'eﬁ*’ééftﬁ fasigd piecthanmet ’ﬁ@tprror art.
the quality of connective tissue between the cells is
surprisingly inproved by the inhibition of collagen

prAsaarcingol & seeRAd asReRt Pibe daeniin tees isoPoxiged aqBREPH pf improving

t QIRGRIBNRCIdAsticest & §l%e¢ﬁcflél‘étrea 8/mBRMAIAR sk db'rnrﬁ‘irsﬁﬁg rrradratrng the
According to a second aspect of the invention there’is

prebsii Withee 8oyree RbEIvementglediamagnelieradiadion Rhpalieen98pnado 1500nm.

of a superficial area of manmalian skin conprising
irradiating the skin with a source of divergent

el\/&@ttamrﬁvyﬁétue@grta@r mathastofdhe piesoridnvention hat elastio fres become less
| nvégrﬂté%té :ﬁ?d Grﬂfotnl?l Jred ﬂﬁ&ro?é trtehé? HEH Pécterrstrcs of the skin. For

ntion astln i bres becone ess rag ment ed
arﬁxam@teewru@n treatmgrhrﬁ@et skimpi® faaing Heataoh onlydid the skin elasticity improve

EQEBQﬁé ﬁgétfes’%oﬂe. 3/08 Fal 'élso':fQur?oe?ﬁgP‘gl tm\é\ﬁr%e " tR@bHed8nt invention

breast skin we found that not on
elimpraves gl vialglitgyve but al so the tissue tone. We 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. In 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 atd on of betvveen 900nm

L?'teg‘@g‘l%%ﬁ\?%ﬁ%%ﬁ gprr%ﬁds%dﬂ g’g%th g?h%veppg&g tl?,?gprgﬁ?nﬁt invention it may

vodlisarbealrpdetor heeveiesr aedlicanarerevetse siiie slaneageacauseduse UV light or

t ng appearance of the sides of the face. In
%O%%% %e show that reduction of tissue vol ume and

surface area of the skin along with irrproved el astic
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ofeledﬂt@mmhbmjradfatmn of petesen©00My émt 5@ formaymaticily heating an area
usoqguéaﬁggl%ﬁﬂt or reduce or reverse skin damage

cause i ght or photoaging. According to a fifth
aspect of the invention there is provided use of

M%S%’%“% § ngg@@ﬂgﬁﬁUﬁp a é‘ 6%@663% Ogﬁltgﬁﬁ\?ﬂ?\t(gtg (?urmer include any
s uperdrin@irabf $ieifeatufsdfeecintefyre ddserisricsinige fitshasphet of the invention.

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

ddsg]ﬂlttkmdppﬂootmbsén aisd LBB pRale Kh‘entémwmﬂﬁfﬂb\h@é‘ clifi¢ABenefit in many

bot h ave been shown t
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Thm efsfr@cil sargfe ofi gihdle mdtmﬁmlérWlomi&B@t Ravedbeen assessed for
an e of single and

G B P da A BH B SEBIEBI 4TRSS0 EM 64 84 ey opemaglutiin

t NEHA) el/fablet caimufmigsh Irermaxh@@@@amcmwd@}@ggﬁo@a@gnlm 1072 nm

I N R

i ﬁdﬁlwlr@ta Gﬁlly\lmﬁ@e 1edatiom GV a RE Raf ipBAbd. | ﬁﬁéﬁdlf)/orl @¥FRumbers were
di ati on conPared to untreated

c&mfw%fpyq? %hefr ehgrestregimept with 4P E2nm pRd expese & BVAa compared to

ficers déa‘te@%ﬂhOUVAl cﬁhlﬁ@éllsl iBdiateal tiddUsh ©=y %Bﬁ—harvest with various
SI nlflcantl gfter pre-treatnment wth

VeRgsR Pt GHEFBE B el Sk Rr ppRLre to 10720m
U\éﬁd a0y 3nm @ﬁbﬂn&tlh% K/\ﬁtﬁ | 1@68%%%&@&\” am)ﬁ ROtk iRk VEF Viability after

tBB vari gus wave an s confirm on ,an i ncrease
i #99predradigtiogRiene v %S?&bs%%wéﬁ%awﬁ@dﬁﬁbﬁvﬁ thah light centred around
1Q7\3é\}@léh’gﬂ€6ﬂ¢®72?fﬂq Wlatyrbelgﬁﬁ‘ﬁh'dnr BVRL RENod1 irfiprove immune cell

decrease in %cell viability after
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).
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i mmune cell viability. According to a sixth aspect of
the invention there is provi ded san ex vivo nethod of

[ rovi ng i mune, cel l |I|t rlsln ex .

oA Pt SPPBEB ghi e Bapat tharchd e RitpRueahito B individual rom
el@aéH PERUeS harvesidd ab IaQItb bfsosﬁafdrqmn’ameceuyst@hh centred

around a wavel ength of 1072nm Preferably, the

peri pheral bl ood nononucl ear cells are | ynphocytes.
Priedcerdaty] 16 a filirheP@Bpsdt oF #e Bl@RBN rfna@ny @k@afedcae Fbﬂa!ﬂé fight emitting

st nul at ed V\nthghoxtohemag% jnin It wl
apisvieei gt & CRAPSihEeiEen Fn%ﬂnz ﬁ% Ské'c SOMPIIFSRIGclRver means for
| rHquMﬁQ bé\ﬁéthodHalﬁghft reptting | mbatﬁdWWatWﬁb@udé@f ¥igsigest 8Rctromagnetic

boost hei r_i mmune sten1

A
f UreEn a%la%weeaf%f)n@ on 7 il of §h%re%1bp%ed tyrough which the

PaighefdBeb Iaaata f%nstﬁgl tBQNI‘ﬁ'&Wh@eﬂe&lB[e brhéhaB8 HehéIGs attached so that the
treat nent of Skln the device c@ggrlses a power neans

f slevigg b‘ﬂﬁYytP%@OW‘i’ agying 3 Raé‘lﬂft oM rﬁguwaaﬁgsmﬁ%& treatment.
produces divergent el ectronmagnetic radiation of

bet ween 900nm to 1500nm a flexible or shaped panel
tfﬁréﬁéﬁp'%h%ﬁo‘wfén?@fﬁﬁﬁ aﬁ’é%@soréﬁw@aﬁ'stﬁﬁj%ﬁ"%% to which
the flexible or shaped panel is attached so that the

devi ce may be contoured around a part of the bod
r djaleraliy tb%éiﬁ@t?"@*“ﬂ“ﬂé’eﬁVWéﬁ% a Lzl pe Mese yref@naélypa;wélrahty of LEDs. It

o e?ﬁe 'aEpl%ci%@dgcﬁ%MhQ HeliSe BRHBDr&leREnlémichYs not a laser device.

era Ight emtting device is a LED or nore
preferably a plurality of LEDs. It wll be appreciated

t W&fe?%ﬁx/ qRy Hé\ﬁcé)}ﬁnaﬁlléﬁ cﬁr"ﬁ:ﬁ@& (ft Té‘é%%l‘)é’@r l‘néréwleN dn"jhctiorswse arranged to

| aser ice. Prefe evi ce also c
atennikeasiation evity a isvelepal quantfmoaisarzﬁbpahg@don@ ogmare of the specified

r gl Rleh %s%él%bt%%%?ltl%q% CS%&HI% 3l0Gh, 3864, ﬁpér{%nrﬂw, 1060nm,

one or re 0 e specl mave engths sel ected
t HO7gpmEndc@fpninsi 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 BRIESIDERERIFTIOY (e SHEHERABVINGSi 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 Fi gure 5 a rear viewof a yet further

| t t th
R e i P ieel Ve, oL s iGNl 5 x 3 i
s hwatrhbts Yf (10728 mabldnyD@f 3 EHA\va 6$b@~fofe9tlebmvg fogcel viabilty on Day

3 mntrea nt of
b SR Ve FPaeY CBREYP SO0KIBA) L5 ] AReNeSd Using an ANOVA
Caveas €<D@1r espective controls, and anal ysed using an
ANOVA, where *p<0.05.Colums 3, 4 and 5 show the %
cell viability of PHA Blasts following multiple 5 x 3

mmgliréeﬁtsfm%sth@f % Bél()?/%b&t)l Bﬁaﬂ-lA)fB!&y f@ll@aﬂﬁg Ly Ssingle 3 minute

f t est for. ce
oS e iden ti Sies JR T & retBa ol Viai st §eamined using
U&hé‘@}\nﬁéb(wﬁ\ ptodEckie R1p70 defh \ﬁerﬁtﬁrﬁlygeé B@M@aﬁe’a&o%&s ective IR880

ce V|ab|I|t ofP Bl as ow ng daily sin .
Lﬂ eSe ”f\régt /4 V"FIA @oﬁ'@%‘é@%ﬁﬂ‘gﬁr@% Yierg payTon gﬁys 1,3,4and 5

Ilﬁ&aQn 68d b tiehalid lslgll‘ﬂcéﬂ@‘é ohedgy i ned using the Annexin

V apoptosis kit. 072 data were anal ysed conpared to

respectlve | RB80 data, using an ANOVA, ~where

F@@Urélscmsdvm%%wmst WefeEpreafdhta4 Ry fid an DayB, M 1 x 3min on
and a trend to significance

IR Vit RIS, PP tHTo S WG INGHER s PP RRIDTE UV exposure for
Man @i, Bavpls viie tHenXas%HyéH fb'ﬂ cawla&nw batalﬁé%%aly@é%nd compared

then cells were incubated fo hours bef ore
epbalireatedplons Upng a“é&ﬂﬁ)‘f’%é"”\‘/%? & PR assayed f or
cell viability. Data were anal ysed and conpared to W
treated al one usi ng an ANOVA, where **gl <0.01 Figure 9

s Hidgge Erihousithe effedt of ypiiatissvavebardmen P Ripgls grea@dson Day 3 for 2 x
t rﬁﬁﬁrﬁ@esogncpéﬁa@séoor Dgta?(wére”éﬁ‘éf*l 3 FHudcHRHEE Y 1hé)%f'f‘eated control

wer e anaﬁ% & and ar ed e untreated control
IPEi

ugisig am W@VAN@NM@ W@ **p<0.01 Figure 10 shows

a Western Blot showing the effect of IR treatnment upon

I NOS protein expression | evels PHA blasts were exposed
d&rgﬂye t1§ shows stain Biotrshgwinguihe effepRafoRotreatmerBaon INOS protein

Pr%%&@ﬁ‘?&e@blﬁﬁ%ﬁas?s e e’i ofy déllm1 Wﬁlﬁ'lﬁ]’ra red source, IR1072 or
I

essl on usi ng quanti tatl e ting wth
sé 820 ne aspayed MDDyt Bt p, @axuN@ﬁenro@lmxewssmmK)smg quantitative

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 muitiple ANOVA with a
level of significance set at p <0.01.

Figure 11 shows a schematic representation of the protocol for the human studies.

Figure 12A shows the effects after 2 months of daily treatment with 1072nm compared
to Figure 12B of the same individual before treatment commenced, Figure 12C shows a
superimposed before picture and a picture after 1 month of treatment of treatment with
1072nm on the same individual.
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| RB80- treated cells (day 5). Data were conpared by
conpared by a nultiple ANOVA wi tlh a | evel of

si gpi fi < o El QU 1 sh )
scﬁgfﬁ%t f’%{]?@eﬁg eaﬁ?aﬁso%og‘gs ?Ee%?g?%g’b‘ﬁ'p%\g?eﬁatﬁ@nﬁuﬂ%redUCt'O” of
st katisemderihglayes.12A shows the effects after 2 nonths

of daily treatment with 1072nm conpared to Figure 12B

of the sane individual before treatnent commenced,

Fi ljoure H2CBshnvS shoswspe diffierems édiivinkfad frempFigliter €2 Aaving undergone the
pi%ﬁg o c'bﬁr 1 nmonth of treatnent of treatnent with

1072nni on the sane individual.Figure 13A (before) and

13B shows the effect of nultiple treatnents and

[ PL| BB (SEsEARSTHder the eyes. Figure 14A B and C

erent i'ndividual fromFigure 12 having
under gone the sane protocol. DETAI LED DESCRI PTI ON

T [ I ducts. clalnn fica in e ]
TPFs 246 B4 o RRURl B! By S e o gy an v
| i wiliging mdmbbebi_wajeligmeiﬂl the bIUe,Rqéllomg\Cﬂﬂ Réﬂétwév_e]!ér@tﬁsmn the present
r, I nventi on a attenpted tqQ 1 dentl an i
Bﬁﬁie%g?g%g‘fvga aYeesa&?H?éemPcwe A et %'%é@ﬁ@éﬁ?. which was
Theaveengthederdnganis e vavgleagths ese® ealtadt flord 288AM to 1268nm, various

various restricted bandw . dt re exam ned both al one
e S GRS erg e Pelirionsand it compnaton We have found

r esatra sihgld résrictad dahdwitithl df gt ceaitd ael16%2nkY 485 8red to have a positive
ap red.to have %agﬁsit've ef f ect oq human

| AR08y rEanTimengBes. otk Wayrongth ! Bt Wem sewgio protect human
priyhgteicytes ragainky e ifdgR’) eigel TUV FimtdANB &h&en Bhdt8eheing agent.
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 lightemtting device 1,

Lch can he ejther battery or mains operated. The .
é\gl\?ﬁc%eég FB SR¥ice i@ PubREdTREOS PT thedngniian ifopsagticads adortable light-

2 eniitifg bawiee 1eWRRh cah B8 eithdH S 4R Sberatddd P device follows the
shows plan view, side view (1B) "and cross-sectiona

viCBNOU(SIXE: thparegrp bsriregtasias thmlage rhvisa, araisqthighgrar breast.

emtting device, which has the conveni ent shape of an

ei:e. The infrared |ight passes through transparent
paie1Azshawst plan siaw de Miew (1Bhaad . crasfesqstiapal views (1C and 1D) of a

portable 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 ¢pntains the control

el ectronics, which control  the |n‘be€@_i§t and durati L O sive ¢ h
ofareld prehd frenthecyEangenant & shnhiga PN Foyhfgative o eac

2| @cﬁél“"@ncﬁmeaétbﬁ(lﬂ rb@hlb@a@;ﬁ‘@t@dltaeﬁtbr tfe HMtldﬁ]\cbfderﬁmﬁtlon The stand
pl acing over a larger part o in. reference to

Fi giiipeextendsyTam 4 q’%"é&%‘ﬁ?&?@ Orﬂgd%ﬁ‘ WW a second

enbodi ment in accordance with the present i nvention is

in the formof a multi-panel narrow wave

n .
- aEheatoRaloel eah el '8 ensearen i mqn%ﬂg EQOMH%P‘@M wall, s an
7 ny.ae, JTPAIAIRSG driiitthgSdedRebY2si de rel ationship on hinges
whi'ch, in turn, are connected to a stand 9 by neans
of arms 10 and 11. The arrangenent is such that the

PaRe vith GRNeAMCaHovb ek fhddoerRssimaitb of tandevids tisis anAtbodiment of the
can be adjusted to alter the dj reé‘:ltl on

i |invantinatichides aatrek elRgiraniasnie,imitine e PE Hi%: arpicatjopf the radiation

Oradoeto%éﬁﬁﬁ% bMbient Radidtiorarkestovidd anfalern wheh theothreshold value of
each panel 7 is transparent an mount ed bel ow t he

f ribaemkiant radiatiogrs 8}“?9&9'9% radiation emitting devices
12. As with the earlier above descri bed enbodi nents of

t he device, this enmbodi nent of the invention incluydes
coFhe Gpviesssef i PEasenh ITVERNAN £41k De| YREdofor the cosmetic improvement of

ap Ilbl‘&@ta'ff@&j fthk %ﬁttéé}@' #Hdl ngﬁb and t|§éherlﬁﬁe bpfhetﬂiéasts they may also be
ient radl tlon and provide an al arm th

thwwﬁoltféatlféBu@C%ﬂ*S@M@O@nbl ent radiation | s exceeded.
The devices of the present invention can be used for

th@ géggﬁé glaltémﬁsovenent of cellulite affecting the

but TOCKS ~an 'egs, and tissue tone of the breasts,
they may also be used to treat the face as a vvhole
I\/leChle@PamﬂIONat erials Cell Preparation Heparinized

ﬁalglaerl H eralﬁgﬁ’go S8 Wa@%télﬁ%raﬁaﬁém% VRIUMERERRd peripheral

nononucl ear wer e

sekjao@mmwounglﬁag Qq}lﬁﬁﬁmwermepagﬁecépgmgddnmpp@| (#\xis-Shield Poc
Bﬁg&loamw&te{n%&?ﬁﬁgﬁédhé‘toﬁoxx%r foP r25%1§ AT Phe PBRIC’s were isolated

Wer e e I nterfaci al aer washed
t wirora theninkPfdciahtayhr, wiasheditwice il RRMhwash W@"Q&tﬁ ¢alupmingn@ibco™) and

resuspended in RPMicm (RMPi wash + 10% v/iv Fetal Calf Serum + 1%
Penicillin/Streptomycin + 1% L-Glutamine). Cell density was adjusted accordingly to
1x108 cells/ml with RPMlcm. 100uf 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.
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cells/mMm with RPMcm 100mM PHA ('Lectin', Sigma) was

added to the cells to make PHA Bl asts. Cells were

i ncubated at 370C in 5% CO2. Experinental Set-up_The .

f i% EHpy Bleeie drase pipesedde P 7k trfid0qmsDan 3 apfik far agtdmin treatments

VW8 FHRREEBntDay Bf ol efplilyddHd @K 6 89 (& d?éi‘erPﬁWe%i ft
3, n4 an?g [E;;st hyarvest USII ng 35mm cﬁﬂrteére di ghes al | after each

cdrepingE o8 RAYpbsed to a single 3 min treatnent of
i nfrared light. Following daily treatnments, individual

licate cell sanples were anal ysed for %ceII
v. HHA B&as%weea/espoz"edmw Biogs Pay e pewaidp de i single 3 minute dose of

aﬁ%% &adl 1R880. Wﬂepéd‘ Iﬂrr@dighoﬁ EQk word aﬁal%éh for eaE&BRABHity.

anal ysed on viabi l'ity and
expr essi on was detern1ned after each treatnent on Day

5.4, PHA ::’Méft@'\@e%%x}ﬁ@ée% ﬁxlﬁ%ﬁﬁoﬁ@a%e ‘fgﬁ grsz g@%ﬁg Jtre%p%@ﬁda%d on Day 4

to a s e 3 mnute dose of

dden q/smglaa’ddmm remimegte| Cellsiare thandety sd hayrs beloes exposure to UVA for
é"*??,"ph dnd céh wé%ﬂﬁ\/ Rhasieh d%’%é@ ifpgposed to | RLO72 on Day

treatment and on Day 4 for a single 3
mn treatment CeIIs were then left for 4 hours before

;{%gé Cvdr i QDJ’[QJ A Ffé}?3 ANfs<eg! %ult\ﬁfeamdést %(n%%%sed to various

et erm ne wer e | ncubated unti

| wvao/els@mb foul2 wra mluwég agnBadp o Yéavepandainctiged lR660nm IR880nm,

MINORARGS R Porhm RIS IR M Mot MERAIRI 268nm, IR1072 and

I RRAZNM, 1LRDOEIMG0IBA ﬂé@ﬂmgn%?%pmlmg@&ﬂﬁﬁOﬂanmmgelawere analysed
%‘2’ @mnagiirﬁlllﬁme%‘laﬂ& ftelJ F%&%%@a}{“ and 7ms pul sing of

vveea % cell viability
|mTed|ater after |rrad|at|on Not ably for all

P rr\Pottefb ayp #o? SH ;?&P%%gn %ts&? RE fe%fé H%J; ofaeillI thé I?i?sh%% ﬂﬁgﬁ%@%ined at room

ernper at ghout 't
c derhparhiure ﬁa@w@mStheAﬂmlmnWr@ptmmts Kit Cell
viabilities were anal ysed using the Annexin V
Apoptosis Detection kit (Autogen Bioclear, UK).
Apopexis iVeApauiodieKitet ect ed by the 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 10ul of Propidium lodide (PI) 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 layer of the nenbrane. Exppsed PS can be easily
detected with Annexin V. Cells wth bound Annexin V .

s Hoawed gek eplled sappensiPrisnveBopIcgehiaedenieaawdh addpyunge homogeniser.

t I’!“I’Bte d?ﬁtgoulgﬁéls EFP?%T %‘l%dsBé%rl @v¥re3c§~é?%\‘?rﬁnéc? sifid %ﬁé"Lc‘S\k}y Assay using

[ asm and green
stbQVlﬁB 131U atbﬁm asla %tarr\ aé-e Prgipiadene!nwatsr @ch@i)ted &e(1Peg protein was

Aloked 0 Ry 1H6 | d'§teﬂg\sfaeerécﬂ§a%r@@ v §ug@&51%@ iRing a 6%

Assay Bi ndi ng B fer Annexin V an
Prp@b’lamlﬁim@&)dg%le ( Priowieg eclgaiEriinoresis, h@ec dIrpigimeway etransferred to

| t
RS o) PR AIRES Sy, o0k NOTebyl ves blocke
Flvw‘stc &b rmodah diied miki lng1 xleI@rh%f@@tﬂc@hﬁe dTB§): 6pytainigd0.2% Tween 20

hiad Ui 1601 %u tat 16 aRPSCIE NG MéRbSha was incubated with
B L denpetatey.

SIS et suspensit ons wer
hcnmnwuasbmbotynlNQx‘é (wlutlwna1 %QMC@VGEUG’@@éhl%@r Thgh§C membrane was

prv&étsﬁéc? 4!<e¢Y)er‘n§' w&;%@hcb?}f#er %%%% LD JMES ugeb.%g/éﬁgg/%gn 20 in TBS)

Sin usi ng bovi ne serum a
staa)ddmcclbat@d owc;h nanhyv&hbﬁ Wwerseraglitihu peeakidesedioked psasoadary antibody
. a t [
\Sgé'%d’“?ﬁe?%f}gﬁ"ﬁ f‘ﬁ )l)@éﬁ%‘ﬂﬁ'ﬂ'agca gjagglféjsﬂg@ ?Fg@mnﬁlam wash buffer.
elTdet promlrmbesdsfronhéwepNGt were viagalisedinsingr a estibstoate of 68mM luminol,

n| t fo o N
SHaRiic B FER e enborgiide e nhiihion i exposed t
X Hlypesﬁlrbwf far édmaluh ree f{MBS)ssettmtemdnivare dePélofevcemd2fixed at room
(S UK) he , .
niﬁzﬁpearﬁgj Cogs%lg hd@ gvteﬁe %ﬁn&{g@;&& bﬁ'&i’} densntometer in
(dhé umeannaﬂgeZSDm)e fgdmertan dgtermine tHECreldihe lerenmas;ier).v@}sﬁcal density
v|a es dé Be s{ggﬂ v‘@%»t %ta.la%g?)b\z/ﬁrgeer pﬁ%ggﬁel%%%%ﬁ%ul%l'eeﬂ\lOVA with a
arﬂigmfrcabcku fleviebro$ g5 adi0)s. [atexiata sebidinek édibns et enBaingividual replicate
ant | bod%_g%di lution 1:2000) for 1 hour. The NC nenbrane
S PH; 4x 10 min with wash buffer. The protein
bands fromthe NC were visualised using a substrate of
62§|‘I | um nol, 1.25nmM p-couram ¢ acid, 30% hydrogen
BIS18%. The i mmunobl ot was exposed to Hyperfil nm{tm
fot(poﬁmsmasrmaasfurbdmgagS@béuanmdy,wws devel oped and

fixed enperatuyre, Th ot e re

quant i f%’@ﬁﬁj ti’hté [ZN? nogd@a?a(f?ﬁf ?( Od‘é‘JerPFS%ﬁer
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 Smw/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
relative i NOS expression. Optical density val ues

W@ saoatoestli zed with beta-actin) were conpared BPST/G82@5/002433

mul tiple ANOVA with a significance |evel of p < 0.05.

Data were obtained fromn = 3 iq4lividual replicate
experinments. Statistics Apoptosis was neasured using %

cell viability, that is, %cell viability = [(No. of

Vi) futEs Neré Neoruitd #6th 8le Getlelal hbpliaddP 284 Be@ic@n 45years and 65
given as the nean standard devi ation. Conparisons . o
beedise A8 domelesl 2 amrles. r BagleMdiilupbwag pPeotegERNBY Using the fixed lighting
mé’ngj:fglsg diebie. in@@? ﬁﬁéﬁ%r@ﬁeﬁ%ﬁ@enﬁﬁ'@'th%\ﬁ@; fight of centre of the

con ence | nterval 95% Statistical analysis was
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ess than 50nm continuous node
optical power 5mw/ sq cm Human Studi es The wavel engt hs

USQRed hEr“ﬁﬁétGgﬁlln%fB ébh%%@@/ﬁlgnené’@rgg SH% r;cﬁ@%gléé Wefd open a similar

bandw dt wer e exam ned ‘both al one C )
c@msunhes samperegoiouthie e Belrelerhetogsenhui ihisdthen sitowae the comparison of

g r j 4 ; P
SERFLEER00H, 3, bREESH AT PR RO e Bty ks
ugiohtp stide bi Sceliavei 2jivt xpeesainn dn thel fageswhert the phatographgswere taken.
t n e f e of S o :

o ey See Zachi e P A o Aoy vt e scn ares
r iagdundphefeyese fasfappraxiniately 30Coinsteasachidey &tfcminmbes per eye area). The

!, igg{ﬂté.rgl%% ﬁgéy%% t@&}gr@f?shg?]o. %sglﬂs 'ﬁg‘yéq%&%%[}‘d%{)%%ﬁlé’ttg Qemonstrate an

or e rap en taking
" Afhpevemphioin diog elpbiicity of theskimsur ed 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 belEXAMPIE éyes. The

ItO gfshﬁi% P%%Soé\)%ﬁétgg@%)gﬁl’l é#zfr%aléheﬁf goggisﬁtlxteﬁﬂge@ a|1 selglqiﬁcant protective

p hedfeoigumphsH vt sakkal. 17 bentrest, IR g0amss covesistereyadytotoxic compared

e Bonif a1 RS o appr oxi mat el y 30 mm nut es- each

day (15 m nutes per eye area). The
Following irradiation with IR1072, % 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 IR1072 and IR880, the % cell viability significantly decreased after treatment
with 1IR880 both on 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 [R880 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 tfreated 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
significant protective effect uppn PHA bl ast survival.
In contrast, IR 880 was consistently cytotoxic

c dWparey weyelergths b tha 853 RIIPEPM Fangenay. slimglate fibroblast proliferation
FQld ﬁé’t‘@é"%dnﬁr@lg‘t AHaA tht ﬁén%é?a@égars%oﬁé iyn’tﬁh@@xﬁd t'Dhe cytotoxic and

significantl éal ncr eased onpared to
t peoteeliveraiecisarenttoe Icell #§ rs@}ti @Sath% ﬁﬁ@'b’@séﬂﬁ?é qafriad gytavithin 2 hours

5 o’F eﬁ%@sﬁhré {FMeTRN 8f’ rRb %EH e@bt%&réﬁoﬁ@ ﬂas@né FBéiHb’ &os@}ved at least 2

next proto I's irradiated wt
ofdathztraﬁwerms@ur tSHéiIE% sleptly \Aegansiraip that hght in the 1050nm —

5'196!)%10% leyln?&ﬁ{}@sa%gﬁi iRy fBlTo@ﬁ‘igjmd?)‘th Widde '%&%ult:ple treatment

th on npared to cells treated
| FRIQWQOW F m’c@n@}; lymip OQYéﬁ IVjﬂbt"%a"t i (Pr FEHES | adverse factors is of

egig%.?fﬁigg%@aé bg&bf}'lélcel F Qr?océfcﬁl%ﬁmb 'ére@e%%tjoxlﬁ 'f&l[?by]s' {n¥ effect of which,

treate S over ay peri od

( pray. loe yedupag by the dpadiEtion q]’)élye mﬂ@ma{at@g)cell@gy 1Q7an + 25nm light. It
( ﬁ’nrag d&g% b%ﬁ\&ﬁ%ﬁﬂﬁ%ﬁt@%ﬂ?ﬂ@%Pg&%'ﬂ?&é&ﬂl@t&fﬁkpggﬁnst UVA, however the

e>qxe¢t| raege of wAYelengths bag beent wikinowni TheseRIiesent rasidts suggest 1072nm

% ihhed
S i B PRAALE abiin Ty ine M3 Sarkay bl pEOTAY
treated onIy with UVA (Figure 8). Follow ng
irradiation with various wa 2again cells
exposed to |1 RB80 showed signi'ficant "decrease in % cell
viability (p<0.01), whereas the %cell viability was

hingtieroxfdel Haeeag showatoreat polehhinhBEOTE postsBlin aamdety of cell types.

| te | RLO72 [ .| 68 band, | i ght <0.0
o NS aRESs kS TAmaly el Toshal St R o e bRRRs. i DS s produced
Wan6reeRgidis aaaobfn@adigt tihanSeN@sthaed hradsnolmgma‘nl fumotion without the
VI apl t hou vel.en

ggég\/% I@tgg)gﬁqt?a%lgggathﬁ?cxgm ?{-mélataéwdf %)Iam@ ity Jg rgpiglsy iinguéilg\g in immune
praelis, fref éidr@@e\/\@nrh@’ilﬁaémmd! hbedcytdsgdiid inacrophsgdsafgiewing exposure

appears, to b hot oxi The cytotoxic and
rtBP)ét@{('P%aégﬂ%ng'auﬁ%”‘%%e cells are rapid as the

anal yS|s vvas carried out wwthin 2 hours of exposure to
the IR and both effects we

re lo | as
bdp r@d%'b%re\)'é‘adﬁ? the Rqtential Achpois. F'F‘éegiy {I’@ g?ﬁﬁ“’ed long-fasting
%ﬂip?&e@tbﬁaréhmtéﬂ)e BN sexpadife t ALIRK Omlt juBnfitagvel QhiMoblotting  was

Onm r ange i roves cell viahility follown

bot h
s.negﬂoen% PIORING |1 EXProERIPR e INpiSot BeSTPargl (8 £oRirpland IR8sonm.

:c YFHtHB\Q%t;ﬁe MWeahhdritbithiIR1071E ai@FRaeinefeas8 WEA DL 2.1-fold (p < 0.05) in
actors’is of
iINOS immunoreactivity was detected at Day 5, compared o control. In contrast, no
significant increase in INOS 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 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
upstream of this event o 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 light has a protective effect agai nst UVA

however the exact range of wavel engt hs has been

unknown. These present resulﬁ@@ﬁbéé"st 1072nm + 25nm

| Enbwing tRIz@hERi d\MRe skAIoRtHe BEBN@EydNG el ﬁ%ﬁ@h’i‘ Qo%rce we observed a
effects of UVA. EXAMPLE 2 Nitric oxide h been shown

t gepieetign fyweRkleiderihiangth and asapre fise <Pb$e&/9¢a3 resiugtiasf in the surface
CQJréa by PesskirfNslief the 298 aHe "a%e&s’ﬂﬁbﬂ'lﬁ/ tl*éoﬁrﬁg'ﬁ Q)tF the bags under the
wat er and cel |l nenbranes, and i IS produ

r £Ye& 1P gRRHTerd r%iiuemn ip arffant f@Nibs naﬁlm%m@@onsta@smcmnatlon light box

f upstiseB, This aslkiafebey &IrR¥AE bijaines of ﬂ{erl@ﬁflm‘ Mleg:‘é mera from the subject
calciumlevels and its activity is rapidly In ?

i AdrieRstaR PPosyigr Tag ipiests vyﬁrre rfﬁ‘ﬁlﬂlr%d t@cﬁow%\pedhe same point and
”QQQ%E@%W&%H‘%W(%H‘%Q%@ WIQ%EIPWOQQ tSW% sthﬁ’g to ensure minimal

cyt oki nes and mi crobi al ? ucts. In ord
el"Pighp Rebvaaie PhetoaiaPhal fﬁ@@ﬁ@ﬁptgnwwd@enygsw @hlight source to treat

ohr&hYkd é%"l&aét%%é B2 YL PHER85) 't\MBe s{)dgg Aﬁé*r ep%onth the initial follow

exposure to 2, quantitative i mmun
pePf mquap%meﬁ@ tw‘ﬁ@ é@!lpwgéﬁyoaﬂomen 9088 ofrphotographs at 2 months.

COATR&d {ﬁ hf m T g\% s/ 2SN a?% 5?%% at all tlm?s the face was

pre- treat a Sl gnl I can I NCr eas
4 dgvoid of expreseion.ghe emesowgremen Kiessameranoueh enablingydinaaiscomparision

d%tf%et ﬁﬁ? Qﬁow%eﬁa Cgﬁ@ﬁ{eﬁﬁja k%g‘é&% ?lthe éé}né: gadét{canstrhe light box in all

no sig I cant rease observed
| R8STH. (42V1QW82NQZef’£@|K@ fleft fipant, Right grrontp Le profile eihdrRiglat profile. This
[ I I

?ae&é’lgé]tteh rt@éé gﬁé&décﬁ@oa@@ﬁﬂ W %Réébﬂdéj e Léﬁ/% %rﬂ!é vbljrlnk[e I&RGin and depth.
a Vm%ea At wharelepicthd gatpehdishliaoer, hmnzootahp@nesmas nad examined at slight

%ffe‘?é{c%g lﬁ%{e{tlghs\mod}pcte%t%gl‘df%:\f@% &lﬁ r@ﬁéecas AL have also observed

bitor of apopto ani sne:
f iimprovgmentr oﬁj‘gl,etsua m’@»ﬁud@@émwem vammjmnmenpamm theCbody where the

aceie%trgh*xtagﬁétlcaaostnl? ic t?é’a‘%gﬁt[ %%aéé’e%sg?&&e kﬁ'é&{jr ol Ef %ﬁow a qualitative

vati on or re m o eve
adhproseinent lofreddrmg)ﬂmt\mbie sigascbagihy, reN(D:ttdnsm redundant skin affecting

tsl?lﬁel ?ﬁ%ésr;%ytgﬁ n%\fm%?lﬁlga g%c;%rﬁgs& ' F%‘Er%%t eeg}s?gd'pgmtaining youthful naso-

C dedyird Sald Bahd kentagrsiof theyfatdien 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
offhermettiod 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.

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 12A there is shown the effects after 2 months of daily treatment
with IR 1072nm compared to Figure 12B of the same individual before treatment
commenced, Figure 12C shows a superimposed before picture and a picture after 1



reduction in winkle depth, Iength and area, we al so
observed a reduction in the surface area of the skin

wW@b@emot7se eye and a reduction in the prom nenk€r/6B2008M02433

bags under the eyes. To ensure a reduction in artifact
to the mninmuma constant illumyation |ight box was

used. This facilitated a constant distance of the |ens

of MGn @ézﬁag“??to%air?é”%bj"v&t'RaWQ@”t@ﬁstﬁarﬁame individual. We have

eX[eD6eed aftee 1SMBhBCOHBIrRRNT UL oIl abBGd!hePByd 1§ can be directly
oint and rest their chins on a fixed point"wth

sane ,
t hé«‘ngﬂ@geast BERRgg lid sy tha gotneactidlie samenplaeg and the light reflexes on

r otifd tRed afaBIBALANPLIRAR 8BktFol afd Gost HQ&&C@L}P?QSS(%W%C?W observed

gi ven E light source to treat thenselves :
5a 48§ atun%aeéf'@r 8RIS) 'asqi tollowing dipatmenter Thensaading fise further improved

I nirdllo@ingf Ao redntid oPhtPehePRereves ).t aken, fol | owed by
anot her series of photographs at 2 nonths. Wen taking

t he photograph it was essential that in all cases at

all tinmes the face was devoi gx&Mﬁ_@aessi on, the eyes

were open the sane amount, enabling direct conparision

of Witheref@fiencailioagurael 3y gheranid shbwngasisledprofitet efdaatindividual prior to

10,55 $8f B o bl s R

Ri iflentifiatts landmarthio§ af pigmentedtiesiont nferitirrte dhe comeat lisbos A line was
f ! L okle. | d dept h.
w (R CHRRRDICNAF (5 YEP LR BT RS RS Bihoyroments vere

pl am@dewas not examined at slight differences in
rotation would create artifactual differences. W have
al so observed i nprovenent of tissue and nuscle tone on

15various other parts of the Bigiye tdre the Figure 13B
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el - etic cosnetic tr nent has been appl,i,ed.
Tthtlégﬁﬁ?%'show a qual it at ?%g"]”ﬁpr ovenent in rg’ég’@?rﬂg
t h@. krosi livledo pigymented leaiphng, 208dmet i on i n redunda@sismm

£ SoB R Bl BT Ty yout nf ul naco Ziapia

folds and contours of the face. The nethod of the

i nyention.i oved skin texture and contours resultin
Gt PRI HEho Feelon Flde® 8 2eBnnmimaa ardhe f © pigmonte
uplesionn(38.I/®4. 2w 2@ 3r2R. Namedridettont tRaineedtbal S(38.3/34.2) 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

appbyectgd Results ght to the thighs and buttocks there

as—a—SHghtH-eant—i-Aprovenrent—in—the obseryed
cellulite, a reductior in the ?&8®ee the buttocks After
S pLige ¢ PR@RItddssion 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.



i nfluence of gravity. Wth reference to Figure 12A

there is shown the effects after 2 nonths of daily
woe@anaest with | R 1072nm conpared to Fi gure 1PGr/6B2005002433

sanme individual before treatnent commenced, Figure 12C

shows a superinposed before pictygre and a picture

after 1ponth of treatnent of treatnent with IR 1072nm

on'PHOUCRRE MFEFYPBUBRY SAE Kl BeaBuEMPEH Ohfqase SKimidsryemoved the
of varfzBatyRRsrehtiA nsdrel dssbstingAlMiged i6uRy feldydscan be
directly conpared as the upper lid cuts the cornea at
the sane place and the |ight refl exes on the cornea
afe rdentical [ypidk@ddh Contigy Bxds Ccq (& :
1 O\ have nrkl)sprved t hat gtsﬁjemﬁf)per Iigsgzégiﬂ"?ég@/e eye lid
f plmBA¥asy treatmddt. The sdtf@ing i s furt her!4nproved
f PNEOW IS dgWo | opt s —of —tTggment—(Frgure  12-A)-
L£?4e{?\i’tiwrgfer ence tio Figure 13A, tﬁe?e i s shown
al side profil ¢psp.0804i ndi Viigh®al prior to|predbdent and
| mFrgure— 138 —the—sane—individuat—post—t+reatrent—rhe
i ndi vidual had an identifiable |andmark of a pignented
5 | e$9 ont ointherdoparticipartie invotvedan the stodg wefe satefiedesat the 1072nm light
dr rpendi cul ar e black marker line and the
foﬁﬁ%\ﬂgﬁ\@a%ﬁég%gﬁ\}réeﬁﬁ%'@o%re made: Figure 13A Figure
13B 1. Tip of nose: 34.2nmm 38.3mm 2. Fromline to

pi grented l.esion: ,20. 28. 6mm 3. From | i to ba .
TRt PR e 9Pt A YdvalhiPhstf s’ Qi il the above
vadétatdiemmnléftm_ed; mmc@‘g%abéllmgi@ )mmgormdiede‘wznze d7f|‘tﬁe lpi'ésept Bvention. Daily
pi nt e esi.on. : : .20. 3 = . /mm and. from )

10 P SRR, 530 n g Taiady s e e, e st tcome with 2
Resale wutlifull appeagntdle 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




conplinmentary side of the eye fromthe "after"” picture
(Figure 14B). The inprovenent in skin quality can
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nmeasur enent of | oose skin olds renoved the variability

i nherent in nerely assessing wiipkl es around the eyes.

19 out of the 20 partici pantsl#nyol ved in the study

were satisfied that the 1072nic'RiM$Ht ther apy was

effective, p=0.00004. Utilising the baseline

phot ographs as the control aspect of the cosnetic

trial  themeiinde chagosmelisaiysiieating a naiperficiat aargaoff t@mmalian skin

”E&chﬁ)&nsﬂ'@dtn‘é@té*tlﬁg 1R skiRewitH 8@0tcel W&Uér‘g@ﬁ‘t el@&tc&rﬁagnehc radiation of
treatnments resul in the majority of particlpants

ac?ﬁ%@?%ao%%&ﬁqoﬁ@ outcome with a nore yout hf ul
appearance. C ains 1. A met hod of cosmetically treating

a superf|C|aI area manmal i an skin conpri sing
i rf-adi ofiAgt P%@%Rfdmswtq Rlalin sowhee e epsiestigeiigatment is reducing or

el Q@Vbﬁﬁ%gﬂﬁ‘ém&nﬁgﬁ‘gﬂ éﬂfﬂnﬂ&tﬁ’é \A}ﬁﬁkl@@%P ﬂggﬂﬁé@ I U\;‘é’%“? H513k1n retarding

od according to claim1 where t
tr%ratr?f@rﬁ%'ng sVigiblgueigng et agindevimpreviag oskin e&hﬁiucfh)g tﬂﬂe texture and

di JApRhbethcB nWhkBlrRRg Be ke |ines, rejuvenating skin,
retarding or reversing visible signs of aging,

i mproving skin elasticity, ‘tone, texture and

appear anc@efbd i@(ﬁ%kﬂlhq b ”&thtepecl . 082 ﬁ)hﬁﬁewotge skin includes the

accor di n? to ei aim1l vvher ein
i riRyterawst tapidepuiserhasal laypr ce@dnder,mr@azéatace,apmasanarm buttock, thigh,

desrtg%g kp&,{&ge breast, arm buttock, thigh, stomach
neci A nethod according to any preceding claim

vvhereln the di vergent light is between 10 to 50. 5. A
mef hod @%Qﬁwtgtlj Qé’crcggi ﬁ“f% gérﬁégfgc@gmﬁ détbfm ?&h kN iyeygent light is

el ect ronagne abolit

t det@@em{0°8o 58°.nmet hod according to any preceding claim

wherei n the wavel ength of the el ectromagnetic

radiation is centred around any one or nore of the .

speci f iAkdnetied| ecagirdisg stel aoy epreteding tdisimgmdiepein the electromagnetic

EhH RSk 2800 ABLur 18 Bbn 080N M 1072nm and

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 pWatts/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 pWatts/cm® peak power and the average power is up
to 500 mWatts/cm?.



7. A nethod according to any preceding clai mwherein
the el ectronmagnetic radiation is continuous or pul sed.
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el ectromagnetic radiation is continuous the intensity
is at | east 500 mMatts/cm 2 an0up to 500 mMtts/cm 2.
t ho ccor d t

eiier r Bviigied et e 3 Thtrellfhgh e eEbubfianeti radiation is
apulseatie HeGagaiidves bt thednipesily ip ovibe regldn bh80-a0@y ‘d@ts/ om®.
power is up to 500 matts/cnR.10. A nethod according
to claim9 wherein when the el ectronmagnetic radiation
i 91pul sednéthed asetoadjeg p’@wcanyofof t tleimsnt®eni by 18 wherelre when the

t SsRgmaenaliprigton 1 gulsed G appbAtal natBH Bl 1o 10 hseconds
eI ectrormgnetl c radiation is pulsed it is applied for
peri od | east . 10- 15 nseconds. 1 A net hod .
D380 dingneBoRnGODHIRE ey O SRMET fandr & nl hinherelfe when the
eb%@frbrﬂﬁ@ﬁb’t@@@nat’ &slisaiulse the fregliees/repetition rate is in the range 300-900
frequency/repetition rate is in the range 300-900 Hz.

1512 A et hod accor di ng to claim112 wherein the
frequency/repetition rate is at, or about, 600 Hz. 15.

A rrethod accordi ng.to, any. pr cedi n i m wher ei n

eitaot r GnagHet: CPRRGEIS BT 4 SagPBhe QreENGHIEREH rate is at, or
alapb@asbo Be. seconds and up to a few mnutes. 16. A

met hod according to any preceding clai mwherein the

el ectromagnetic radiation source is a light emtting

dijgde. Al ethodBiReFHIRE 8T ShynDrédedaiy cRirCafbRh Cthé“ &Mectromagnetic

wherein the radi ati on source enitter |nclu es ? east
oredigtionrip paplisd tp thecshinier 3t easigiheacenehard YRR & %W'“Ufes
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18. 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.

19. A method according to any preceding claim wherein the wavelength centring at

or around the specified wavelength has a narrow waveband of about 50nm.

20. 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.

21. 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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for cosmetically treating an area of superficial skin.

25. Use according to claim24 further including any
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b'é?ém npopgorucl ear cells are |ynphocytes. 28. A nethod

accoral ng to either claim26 or 27 wherein the

peri pheral bl ood nononucl ear cells are stinulated with

phi’bl.o' hwlv%i meﬂwoﬁplimmproving immune cell viability comprising exposing
peripheral blood mononuclear cells to divergent electromagnetic radiation of narrow

bandwidth centred around a wavelength of 1072nm.

27. A method according to claim 26 wherein the peripheral blood mononuclear 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).



