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formula (M) with piperidine in a suitable solvent
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r) inhibiting adi pogenesis; s) treating parasitosis
such as nmalaria. Hence, the present invention
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nmedi ci ne as well as the use of these conmpounds of
forrrula (1) for the manufactureegof a nedi canent for
eatbr]g one or [ore of the above nentioned
cgt?(ﬁn §"B FENIIRE, ROY Bt‘?f)%unds of fornula (1), the
pharmaceuti cal | y acceptable acid addition salts and
stereoi so ns _there a uabl
a TGes P Bl GpisR Fesntamen arH AL)SbEh Bt fBisdorly, reating sk witn
deﬁmgerﬁl gleatroimdgnétid ratiiagorahanfiiCa wavetelbgtbllmgtectahgsémm Wsible to infra

ST B o SaBim R e AR K2 o 1267om. The

d&dl@mb nélic fadittionfiy iaﬂglid‘m&t@dﬁ/ mMSlﬂﬁeu@mmmmdtﬁermal damage or

Drw AT R e ——
| unis Wsth%ubéthaﬂ @fﬂ’;e @ieéentﬁmttd)reélﬁéifs ftfdfité the prior art as the effects are
nzynes. a

LS’%}IQI(-) %‘%ﬁgggg @Igglgéﬁgr}gtqiya@ l@&ﬁdﬁiﬁagh%ﬁr%pnélﬁvennon is counter-intuitive

anammmtemoﬁ léﬂﬁierthba:dhhe}ﬁﬂbf drihahwdnreqbﬂ&a’:tilohaﬁﬁt @ynthesus is positively
i ncl ude

det ect abl e act I t her eof
CARERE. Insbdat oML Rt Tt R ANt RIEsd i (s Prasgnt invention

pts%ah@dtl?wmbneowm @;ustﬂea@dlmltabalageny@tbag&wsand inhibit fibroblast
preferably horser ad| sh 5‘per oxi dase he | um nous

s dsRlicaiive's QUR dpsitis, havershowanBricthe | quaiT I, canRstiys tissue between the

d%né/agléc@&.s.dgugcnﬁqgrdvad @eqrq@rmmmam dfuécbll%?éﬁsﬁoductlon rather than
Bi ol ogi_cal npl es can be defined %@% i ssue or
€

bd@ﬁfeW"Lﬂ ths. CO@@M%‘ tpto %tﬂyeﬂl‘%‘i’% eg fe P& PRODBIRAAT art.

fluid, blood, plasma, serum urine, sputum saliva and

the | i ke. In view of their useful pharmacol ogi cal

pr‘tﬁ?@rrdtrlge@ a pheonsl jnset ofchaBERtRN @ePrPtS'ﬂﬁ‘{illaa'tﬂé@md of improving

' @é%tn&%ﬁér%@tén@t‘@sr oRRs Sl & Gﬁnélﬁﬁha@gﬁ‘s@hs@dﬁrhﬁ’@ trradlatlng the
pur poses. To are the pharnmaceuti cal osi tions of

t rﬁkg\ w'tt\/%ﬁ@ursﬁo @Me@ﬁﬂwwwa@ﬁetmtad@twa oggewe@n 198Pnm to 1500nm.

conmpound, in base or acid addition salt form as the

active ingredient is conbined in intimte adm xture
wiWe havefeaingaisimgtthe mathodef depprepent invantipe that glestim fibres become less

Cétfargb%[ntrﬁ@%ncf AR Bnitirfehehes !irﬁﬁrgvé)thefétéé'fﬁ GePRAHLAEs Bfthe skin. For

reparation desir for admnistration.
T@g@pmmemgeatmgc@maamee faupd shaimet @alyi dicBeyskimelasticity improve
u It afe¥ HOF8IR t‘oﬂémWH'htaégla%o fBlﬁrﬁf ﬁ“t%f"meymefh‘?)ﬁ of the resent invention
mnistration orally, per cut aneousl Peb
parmemves a¢ll Vialitityt i on. For exarrpl e, in prepari ng t he
conpositions in oral dosage form any of the usual
pharmaceuti cal nmedia may be enpl oyed, such as, for
extsopiding tatethird gispedt of, thei inwsntian dbérel is pmvidether Mekieod of reducing
' nsut‘fgge gfae%ear% v&[n‘?tl éf' tﬁghéj oPh %B@érﬂ&kpgr%asét(\rnalﬂﬁtah?n akm comprising
suspensi ons, X1 rs an ions
c drradiating thwchklasmﬁt ar sowee of uliyergsnt ledadtiomaghetie iradiaticn, of between
bi tegrating agents and the like in the
db%ﬁﬁoqtctoagv\u’lé'ﬁs pills, capsules and tablets. Because
of their ease in adm nistration, tablets and capsul es

SREERERbhE TS G BRSBTSl 19U o

o lskinowsdnye almnteciyledeyeé:amd patee tHecayeb mamo*sdmeoﬂhs sapffiag appearance
cartr, er, r se, st

at | east
i rPf |tl'§rsdcéesp%{] ﬂ(‘le ?qCﬁo d% I%W VAL SH%W gmt é«?ﬂl.@l? iony 81’ téﬁsae vol‘ame and surface
s clredbof thé pkih@lorgpwittpingyroveyeldstic charboteestics prpwdésathk @lesired
sol uti for exanple, may be prepared in which the
céPPW@E % i ses saline solution, glucose solution or
a ntxture of sal i ne and gl ucose solution. I nj ectabl e
suspensi ons may al so be prepared in which case
appropriate liquid carriers, suspending agents and the
li ke may be enployed. In the conpositions suitable for
per cut aneous adntnlstratlon the carrler optlonally

o o . oy



bl ocki ng agents (RAMBA) for exanple accutane; - DNA
nmet hyl transferase inhibitors for exanple azacyti di ne;

whmaseo7snhi bi tors for exanpl e flavoperidol, |iPEl/GBRWS/002433
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nmesyl ate or gefitinib; - farnesyltransferase
i nhibitors; other HDAC inhibitors; inhibitors of the

T e A e e e

usai@b Hverl@eld tooprgyabt er aeduceuoaversel kkl@rdz\mdge caused by UV light or
Ry pl ati num coordi nati on conpound which

prow s pI atinumin the formof an ion. The term

"taxane conpounds" indicates a class of corrpounds

t e & an related t
ool e o STHF AsbB8 B hdftan s ds W%, uee of civergen
( TRdedimnagnetésradifien bebeiweeo PDSMES ASE0rHND furlkobmetcally $reating an area
gsl\?(igyé Qlcgkfhate enzymes that are capable of altering
D

ogy I'n eukaryotic cells. They are critical
for inportant cellular functions and cell

L R s R T T

Tapeics onee abthelfeatsres hansinbafoiecles bizhteof e ﬁ:@pé@j@oﬂ@ttﬁbynvenuon
100, 000 nol ecul ar wei ght. The enzyne binds to DNA and
i ntroduces a transient single-strand break, unw nds

t Heghd dharhysy, heth taséoandLEDWSavet bded SMWnrtd)pr@\ﬂ@’e clinical benefit in many

BTN T3l BRSS! RS SSEahend ror2nm e 0

rr&minamr@na edngecdfi singlatzing hnmlfpd@hrvmattoh%rbﬁfébl@t Igl% Béen assessed for
ree radical

P R S eSS Soreharkd Syl bR oty s it ates i Rriopemagalutini
CERHANNWEblched]] nlrrﬁberr§ |ra’h§tdedl @:gamc@tmyl HigbrfafRMkdation with 1072 nm

arent ca th ClnCO whi ¢ IS a
DG bers A g Rt PReT R O drtiasione sRmiaies dg cutieated controls,

Cdolppinirighe ahity Qﬁgtmlrt’@dlétloﬁl‘tﬂ/ef Beive ey @eréd eﬁt addition, cell numbers were
Not hg@ﬁ%%,t es foetida. The term' 8odo | ot oxin

‘higher il PEsstreaimenth d h%wmﬁag expura @ UVA, compared to
r ebm geattd vith Je omd CorMrbiBteR ARt o@%?@?b’sﬂﬁé}?ﬁésﬁl with various
Whl ch iS ext{act e m t_ he mandroake | an term
" MRVERANGHEQPTNA AR aé(l Andnereass & el vishilibhaitersgosure to 1072nm

ccaﬁaqomtﬁn tahé:ﬁwaﬂlﬁg? with| 12B8fintiPadistihe Bhy %ddéchéHQe%t% REf Siability after
ﬁb i Wi nkl e Iant Vinca rosea). The term

|o§ % These %gtlcglsd@qpetﬂss@ heligygihet light centred around
claewa\reaé tH B4 07TERN® nid)Coes Q5BTONN fpRb LUE t v
t he capggl ty to contribute, unger p ys?é'{;@glo(g:gﬁymm V& immune cell
cHiR8Il: ons, “al kyl groups to biologically vital
macr omol ecul es such as DNA. Wth nostof the nore

I nport ant agents such as the nitrogen nustards and the
nPCFYdinariaa siithaspratiajdhalimenten iprends erovdedase ex vivo method of
g [ r
Sgﬁngﬁghﬁ%l:ngrﬁé‘ ¥R vﬁé\fg@y ol CFEIn@@@SQﬁ@%@L%P{e@?I tﬁ?&i hR¥R8nuclear cells
piadiMgeeniaisdamagpelioragiasipn ohsarsow hardwidl cegtrad sraund a wavelength
t Rpserohhat disturb the fundanental nechani sns
concerned with cell proliferation in particular DNA
synthesis and cell division. The capacity of
a n n and
R R e SR
the basi s for the|r therapeutlc appllcatlons and for

t r pr rt t ex nt j
ant ?%E’yc ht|ﬁlr31e g@%é\i%lt |b$é§)g rh(?rﬁbny gg% ac%t”gblao t'g'ulﬁog with - phyto-
obemamﬂdWﬂTGﬁﬂﬂhe f ungus Strep peuticus var. caesius
and their derivatives, characterised by having a
tetracycline ring structure with an unusual sugar,
daunosam ne, attached by a glycosidic |inkage.
Amplification of the human epidermal growh factor
receptor 2 protein (HER 2) in prinmary breast
carci nomas has been shown to correlate with a poor
cIinicaI progn03|s for certaln patlents Trastuzunab

Y



bi shydroxam c acid (CBHA), CBHA-1i ke hydroxam c aci ds,
t rapoxi nhydr oxam ¢ aci d anal ogue, R306465 and rel at ed

whewsoyi757 and het er oar yl hydr oxam ¢ aci ds, PCT/GB2005/002433
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am nosuber ates and mal onyl di am des; cyclic
tetrapeptides for exanple trapos n, apidicin

depsi pepti de, ost |nrelated Co

Rt B BpOERR, Bef I belbaY (PR Fotedur g fifelpdividual from
( SEHESthey Mees PxRBiied 86 eg t& BodsRtHEimenne! dystem.

tetrapeptldes (CHAPs), TAN- 174s and azumami des;

benzam des for exanple Ms- 275 or Cl-994, or

demdm@tow eurttRy mspédﬂlaﬁ Ehet Pwentidh théke is provided a portable light emitting
ui tin-proteasp js,used to indentify

581788 the §PSMElG Hﬁgfﬂmé °¥ SKPetliR) dgwse CRPrisFE gf power means for

CGJUFHIWE@ povedreions light tdheitting OheasoO it proglided] ﬂlger@:}@hi electromagnetic
cycl e’ regul ator%éﬁrotelns For tFe treat pent . o

C HeYBEA U e oaE SRPATg 3900 SHHGUUR ! FRORH PEre Fagpuan which the

baigrdpAdaES bAA ethdwRing tBatHiG the FRxBRSET SHAPE] PBAMES attBiched so that the
conjunction with irradiation. |rradiation neans

i slevise mpv ReirotewRd araund @ RaakfiteqiPRgY T§aHAT FaRMalq tpatment.
especially that emtted by |inear accelerators or by
radi onucl i des that are in common use today. The
i rralerally. dhe Bewer{Beansip abaB§ryoads BakeIslfcittan be
external or internal. The present invention also
rel ates to a conbi nation according to the invention
arPraﬁerablxc dhe dghtyaitling eyicg IHBAELE RRMSIe srefargblyral PW@a"it)bOf LEDs. It

bé“é?ﬁ\’ebi%fbd AL UBVESbf thB HEsHehPRVANRA i RO BSel devite.

|na lon according to the invention for use In
nedlcal therapy for exanple for inhibiting the growth
OfprLtd t6&bbWce FH%? 3@ ek hY RIdst Ok B¢ ﬁ’)?ré Bh3lfSiohSarranged to
a conbi nations accordin o the invention
i riibradisiigntwith g wexelrne g aenfingratsiabout ameope es ainre of the specified
[ Iy b

o RGeS R Srbe BRI ol ebbfR. DBonm, fosonm,
cd@ﬁ?ﬂ@é@dd@ﬁVWﬂsterlng to the subject an effective
amount of a comnbi nation according to the invention.
This invention further provides a nethod for
i BRIBFDEBCRIFG 1QN YT THE RRAMMGE! cel | s, incl udi ng
transfornmed cells, by adm nistering an effective
anount of a conbination according to the invention.
Thinedtvemtionmidll ivnbéd despeihed aitdl redBvGce thiheifoltowimgigbees wherein:
adm ni stered sinultaneously (e.g. in separate or
unitary conpositions) or sequentially in either order.
| rFigure 1| sitotvsrplaraglé)), gidee(1BMand crmsstaedtionsl Viewb¢1C and 1D) of one of the
adm ni red. wi.t hi D 0 unt and
o R L R
advant ageous or synerglstlc effect is achieved. It
ted th r.red net

ordarS e Rl P8 Pl Shin T ALE BfE e RS QUG the method of he
armntisn atalpraetigeyes f or each conponent of the
conbi nation wll depend on the particul ar ot her
nmedi ci nal agent and HDAC i nhi bitor bei ng adm ni stered,
t Rgure raosticavsod fradirrFlyuSé nashbWQ,a didee apd Figuou b ar rebpimlewr of a yet further

it R R S R R

t hedosage anounts and regi ne can be readily determ ned

ATONTR Sy UM Trane 5 S5 Aach 66 ABRHR L B EASE TOTRMIG 2 single 3 mi

Pl tedaitrAein &QRﬁdT’m@hl @@ﬂﬁ@é}% Ib&foRsl Vetih@ 960 osis on Day 5. Data
adm nistered in a J%?% e of to 500ny gr sMﬁgge y

YR COMBATRS) O 63SPEEP %Fr P'éc%“da?r@éyseﬁ éﬁ'”@)@@ @V5gwheye *p<0.05.
400 ng/ nR2, particularly for cisplatin in a dosage of

about 75 ng/n2 and for carboplatin in about 300ny/ nR

per course of treatnment. The taxane conpound is

advant ageously admi nistered in a dosage of 50 to 400

ng per square neter (ng/n1) of body surface ar ea, for

o o o — . P -,



In view of their useful pharnmacol ogi cal properties,
t he conponents of the conbinations according to the

w0 pwef0d76n, i.e. the other nedicinal agent andPCT&BRIDAGN2433
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i nhi bitor may be fornulated into various
pharmaceutical forns for adm ni sgtrati on purposes. The

gt {%;%W@ ARV RAS ﬁﬁlqﬂaas,% 8o M4 hinte 5 x 3 min

phwamaeﬁstolf MO?Q@WDMnGD‘aW@ ah@my tsgba@té%egm@f@n st Wability on Day
T% resent invention therefore laI S 8

a YEtS CAPEBRPLSEP? 'P{GEBW;S??QP Yt &n @Hé‘k’sed using an ANOVA,
rrfwheﬁie makodgent and the HDAC inhibitor together wth
one or nore pharmaceutical carriers. The present
invention also relates to a conbination according to

t IRgurBVENdho®8 1ha %heerr ofamiliof of mmrmaﬁe%umhg daily single 3 minute

BT e SORRE 08T o GRSty BRGrnes vein

orthérnhﬁem Y aRpessid lagl IRsare ldafaSwerEfH?laB/fséé %Bﬁwp!alfé\ﬂetﬁtre%ctlve IR880
u t her rel atlle]s to he use g conbi nati on accor.di

n
it SRR HhERes G s D ogs ware Soen o Days 1,3, 4 and 5 *

pttﬁdormcaﬁa ta%lndtt@ Afitdriceronf 4y 2.nhi biting the growh

of tunmour cells. e present invention further relates

to a product containing as first active ingredient a

HPAGrk BéHws P H A BRtSHihagwbee bratrdafEntd DhimBA DAY 3, and 1 x 3min on
second active ingredient an anticancer a

o T hstin JRUSTZ 20 dhen s arae MCAREBddor & B Ragors UVA exposure for

S SQUARL satnpté%ewéra trtéheaéséf@é foR Rkl ﬂéblﬁ@t D& \eré Wnbf5edEnd compared
from cancer . perinment a art The | 1 owi ng exanpl es

ar'g Wrt&ﬁt%a‘of‘%tls‘ﬁg @Béﬁ@v thr? u§t<pz9t i on.
Her einafter, "DCM' is defined as dichlor orret hane
"DIPE" is defl ned as dii sopr op% et her

ddtguied showsdhelefiesiaf vadouy wavEbredngn Rk %tﬁﬁfaéreatqywdDay 3 for 2 x
I 3 Hﬁfdtébegné‘%ngly@ hbbfau\ltvfal%xéﬁieﬁysed% cdrﬁpét@@ i@k astrdted control

- (et hyl car boni mi doyl N, N di met hy
pﬂ@ﬁ'ﬁrﬁe@‘ﬂ&'ﬁienwo%n\ﬁ ar R i de Et OAC i s defined

as ethyl acetate, "EtOH' is defined as ethanol, "HOBt"

is defined as 1-hydroxy- | H benzotriazole, "MeOH' is

défiguie d Ozshomisteh Wrstern: /show'g"ngdt@eie(ﬁfggt @fsIR treatment upon iINOS protein
t re'xF) Qigﬁ s Iﬁl-lﬁt"bla@tsa\ﬁgre e FE '|9%§1H NofhiSntra red source, IR1072 or
hydr of uran. A. Preparatl e i nterned at
cdRﬁ@ﬁmdé FERayhsl e Nayy 3 amcteﬁan‘@rt lNéHS arotelnt%prﬁeauoattem quantitative
a h ny,

5_1@9‘@155[ ttmécar@oxél :élgtég{:% éfnt 'ﬁjcf§ ﬁﬁlﬂdye/o @fogzen Bioclear, UK)
mglmmunobiets Wyere Fe- Pmbﬁd@héstarwardmmwttewe@ d@inGmtibady §Sigma, UK).
a j OH r

i g%lnux é%bfn rgt ?%?shg[%ys , tLﬁé%%gol}%ﬂ réa’ﬂefi c%ﬂs ?Bgy 5); Lane 3, IR880-
t élwpmdacejlse(days@di @amtveereaiwmambbmcen‘pete@l!&/ aohjltiiplasANOVA with a

' h xture was stirred at room
g%%g?gﬁéﬁlh \é%g(gtrasf-g <enoodlsﬁr ed out into water and
ext racted with Et OAc. The organic | ayer was separat ed,

e Y300 B B MR e

chromat ogr aphy over silica gel (15- 40m1) (el uent:

oL Teh ST he Bl g R v 3R GRR A, fprnm compares

4 1S Fidusd 9B of tHedapmienadivaiuel Hefbrd. tFememtaddngﬁenced Figure 12C shows a

i nterne A m xture, of nt a
oSt DORRCRER e i At P8 AU ST LT eRT bR Featment with
WalD7 Stirmionale 8amb Wvidual. 15 hours, then cooled to room
tenperature and the solvent was evaporated till
dryness, yielding 1.5g (100% of internediate 2.
c).Preparation .ofnterm.ediate.3 EDC (0.0075 nol),
then HOBt (0.0075 nol) then
O (tetrahydro-2H pyran-2-yl)- hydroxylamne (0.01 5
nmol ) were added at roomtenperature to a mxture of
|nterrred| ate 2 (O 005 rml) |n DCI\/I(lOOnt) and THF

S A NS 1N\ o o, . A NN N



col l ected and the sol vent was evaporated, yielding
0.07g (169 of internediate 7. Exanple A3 a)

wee@panEsi on of internediate 8 A solution of PCT/GB2005/002433
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2- (met hyl sul fonyl)- 5-pyrim di necarboxylic acid, ethyl

ester (0.094 nol) in acetonitrite@ (40m) was added at

oo S 58 A e L B BRI Pt 28 rotucton o
ackagsninder the y280m ) under N2flow. The m xture was

brought to roomtenperature, then stirred for 4 hours,

poured out into water and extracted with EtOAc. The
or@almbd‘llpalﬁean@vé‘sslmpsam diffecent g'rdi\k_ilnga( Nbfﬁql;iﬁhr,e( g Zé, hé\;iﬁ@dndergone the
a ent was evapor at ed. e residue g) was
cp%sréé;ﬁo?oggrd{ fromacetonitrile/diethyl ether. The

precipitate was filtered off and dried, yielding 7.8g

(?ﬂE@O [ ﬁ&df 8. The nother |ayer was -
evapo’%lg%gdﬁé%e re@lhgue (17g) was purified by colum

chromat ogr aphy over silica gel (20-45nm (el uent:

. 1). .The .pure .fr,act,ons re. ]
colobe e gl REodists Bhimlg e BoaE db dPSdremeniphines and winkes
#-Q@Siﬁgf}%ﬁ_-thﬁﬂﬂgewgam' ﬂ’;@ ?TEGJ Wélﬁjtwhlﬁfﬂl laé<j$ v9ave||engths. In the present

r.i am n : en,. anesu] f on ,
CHE‘%.(“%% 8. g@ge rfgféjﬂﬂﬁ 0 HERIY s P ya'OLogécé' UEsRRNSEf which was
| aeladtradepsddamt. Oha dRiverhyths usBEMAGRANIm Wadem D2 268nm, various
HOVY" Tafplam Xt ure was sti.rrdelz_ﬁ %t 00C fgr_ 2 hours and
pdEriHEe RS WS, grainedr heth pigr pad i Gembiagion. We have found
s dpatragingle rfh’tigcﬁdd bb/bd?»@dl Bath, oéﬂi%hﬁ@?%%%aﬁﬂ??ﬁdﬁfaﬁ@a‘a‘@d‘ﬁo have a positive
was, evapor at e el din : of internediate
o S5t B ety VGt Y BarPRSth 5 lahsee anew fo-protect human
| nyrapivaegiestagas{ Hhetbitigingl offecMbBY Radiation, a known photo-ageing agent.
H- i ndol e- 3- et hanam ne (0.0172 nol) and potassi um
carbonate (0.0344 nol) in acetonitrile (180m) was
stirred and.refluxed for 24 hours, poured out into

er aTnd gxtract ed wth EtOAc, The organic | ayer was
;\%ﬁr%{? ggred flevicq te myshe)methpd pEhednvenyan dnte psattigedg a portable light-

WapnifiM@Revias @ dwhith @ah 88 e HateBWr MRS Bgéﬁaféo‘frggr@device follows the
col um chr omat ogr aphy over silica gel (70-200

( SPTIEHES: Of g RIS CRIPRIEGIT IR e lgce.£Yes/ BN, thighsTardreast.e
fractions were collected and the sol vent was

evaporated, yielding 1.259 (209 of internediate 10.

d)Fidr gt Pla . vieyfsider VieRinl8) &nd. cross-gectionglxdiews (4% and 1D) of a
I . »

O'(';)bbﬁé!ﬁ'@%'aﬁ& %efﬁngﬁ(@g%%&@é\hce?%!cﬁnggﬁ% Eaﬂffeﬁ?ﬁggghép% of an eye. The

- in Et was stirre nd r

6 nol
o@ﬁﬁﬁ‘?szﬁht RAsees duevEiransprepinPaestp taather skim il be fiwated. The power
S t b . el di J.. .
(SOHAE o et R SereEioal htcofl S nd/ o' dRRE 13-4 place by the
otbody at Ranebdiiaslightly conqemetq Bllogdise eatyurs o theHOBa to be treated and to

I t 0 r 0 .
0P hodtihe o F S8 i R B ok ” g contains the
afentrtriecroas. \whisliegntigbthe ligensity lmad wiuration of Westreztinentezycle. It also
a m er es | ] " . .
Ol SR 0. Bppter2,sbus an B cmbdiment of the gevice for placing
mover aNargeadad @f skihe mi xture was stirred at room
tenperature for 72 hours, poured out into water and
extracted with DCM The organic | ayer was separat ed,
diYithdrefavg 8@ 1o, Fifjinles e g obihe achempanyirentrawdrgys, a second embodiment

TS e T .

D@RVele@h KetiaiorosbuBed). Ih; this cBhe, apiueality afcpanelss7 wey Mounted in a side

col lect . .the.sol vent .was_ gevaporated.  The resi due

(B 558 SQu8Mug 85 et & e i RERRE RN onted ot Sfnd Aty means of
was filtered off and dried, yielding O0.78g of

internmediate 12, nelting point 154C. Exanple A4 ). P
eparation.of .internediate .13 A m xture of

2-[4-(am nonet hyl ) -1 - pi peridinyl]-

5- pyri m di necarboxylic acid, ethyl ester (0.0049 nol),

o o, o, ~ NN



45. b .Prep.aration__o_fjnternediate .46 A m xture of

i nternmedi ate 45 (0.0024 nol), I-methyl-5-nitro-

wo BbosiooliobE- 3- car boxal dehyde (0.0036 nol) and RGBGHB2005/002433
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15

(0.25g) in MeOH (80m ) was stirred at 600C overni ght,
then cooled to roomt enper at ur eq1 Sodi um

tetrah droborat (0.0041 S %ﬁ&e %‘EIIOHV\ASG lative & h
THRT 10 87% Mo N8t ?W'&mﬁn .1 e BAbEER ¢34} mpye relative to eac
hosthsr aPiHeestaRd icah B0 aufabien tandtee i aigdctian wftilurking¥m. The stand

The organic | ayer was se ara ried (MgSO ),
f.@lﬂwef@aeraﬁofrqrﬂéh%%waﬁt F‘%S%?'ﬁ"e%f he resi due

(I.1g) was crystallized fromacetonitrile. The

precipitate was filtered off and dried, yie]din . .

(86% front wailk @ gas pane 46S TREPRATAY Ph mo%i%cjog .v%ég??f%m wall, is an
PieRad abdigibrdmittingt Rivicediat e 47 A m xture of

i ntermedi at e 46 (0.002 nol) and sodi um hydr oxi de

(0.008 nol) in EtOH (60mM) was stirred at 600C

OVes M9 Mo eéﬂ?%tﬁﬁ@'o%@cﬁbéd@?ﬁ!ﬁﬁdirﬁ&’ﬁ@ roatrw @e\idds) this embodiment of the

evaporated. The residue was taken u jeth
Travastie isiudee RS PEFERTEdodrHt BRdes Pg #P@P%Fmgof the radiation

0. QGH t%ﬁﬁe/ﬁlto?fthé B%Téﬁ%&ét@n%%lé@aﬂmm@n #dthreshold value of

mol ) were added at roomtenperature to a
soﬂhatarrtwﬁnéfadrafp@rfﬁemegﬂéd47 (0.0013 nol) and
triethylamne (0.0039 nol) in DCM THF (50/50) (100n)
under N2 flow. The m xture was stirred at room
te‘ﬁlﬁﬁagjgwgese of ge peesenhinvestion can be used for the cosmetic improvement of
%Ilﬁﬁte AU é‘g‘ tgel'bgﬁéél& adbgs, ahY deievtbAgoNhe(BeB¥2bhey may also be
was ad he m xture was stirred at room
tem@@rtattf&ﬁb’thﬁcﬁéﬁC% avliele;, poured out into water and
extracted with DCM The organic | ayer was separated,
%MF id tered and the solvent was
evapg]rog%vgd F}eerfaréey due (1g) was purified by colum
chr omat ogr aphy over kromasil (5mm) (el uent:
DOSEMNBEEAaNHonOH 98/ 2/ 0.2 to 92/8/0.2). The pure
ofr C n heral
ﬁgﬁéraﬁgvﬁfrﬁarfgkbl% %@9%%@ Jatkb? {’r&% hed®§ volunteers and periphera

evapor i nteriredi ate 48,
Exla]npcﬂ mcm@nucls&m QﬂlhstBMC) were separated using Lymphoprep (Axis-Shield Poc

Rgggg fl;oRryeE}) g&ﬁ/] %@m@( vvatls‘w;@ o@? df?jr Zgﬁﬁafg%l TS PBMC's were isolated

t efrpartbe mt@'feto(al lysolwashet viee in-RPidewpsh wishaut heglgtpmine (Gibco™) and
CRRSnke ) AORBRLRY hiubPoRgPYL 2H0R° V19 PEGL MY, Sfum + 1%

er m xture was stirred

251 oBBmltlélnkaneatamn)e:lrf or1% lh@urtsmmmi Ixlinflensity syaspadipetad accordmgly to

I ay’é Oeﬁﬁ@ fg'e"gﬁ}'a‘i?@ﬁﬂ dr d%@%ﬁw"t $’9W2/&Ve§%§ﬁ§é tgﬂrgnle%ells to make

soPHArBlasltasCeN‘.ﬁ\peneanemate'ﬂm TS indhfe Glas taken up in

pentane. The precipitate was filtered off and dried,

yielding 7.88g (95% of internediate 49.

bJ EkpenentatSe®oppf . i nt er medi at e. 50 DMSO (0. 058 nol )
a sol ution of

30 gt ﬁa‘ﬁg\ﬁ‘? B@?OCB%CVVW&SFEBP ?B%(Ué\%’ nmol) in DCM (50n)

under N2 flow. The m xture was stirred for 15 m nutes.

A so ign i nt er nedi.at 02

(280%;\ %gts é{\@a%gx%qsggﬁ) rar%ég sgarc |IQ1O';ES B ag 4 and 5 post-

- 18&rvb& U%mb@ﬁnrﬁmﬂlt@@ dﬁh_?ﬁt alscelfniert lexpasddnie o @lngleIBmln treatment
e xtur

T 10, B e Sl bl By sompis were

35W' tahalﬁéMfoﬂ_%ecéﬂrV%ﬂﬁ)ﬁoﬂi axes. was separated, dried (I\/gSO
: er

ed and the sol vent was evapor at ed The
reS| due was crystallized frondi ethyl ether. The
precipitate was filtered off and dried, yielding 3.06g
(54% of internediate 50. ¢ Preparation of
intermediate 5 1 Internediate 50 (0.0122 nol) was
added at 5C to a solution of 1-nmethyl- |Hindole-3-
et hanam ne (0.0122 nol) in MeOH (270m ) under N flow
The mxture was stl rred a few mnutes

s s s o o o NN A NS

o e -



m xture of internediate 56 (0.0003 nol) in DCM (20m)
and THF (20m ) under N2 flow. The m xture was stirred

wo 0006080787 nut es. O (t et rahydro- 2H pyr an- 2- yl ) - PCT/GB2005/002433
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hydr oxyl am ne (0.0007 nol) was added. The mi xture was
stirred at roomtenperature for1272 hours poured out
into water and extracted w_th he organi c | ayer

wets PEépRipgie sere grpepd(RiR R & fﬁﬂfﬁpé?nelaay aRrad rfer 5'x 3 min treatments

S ¥ &l g‘é@& oﬂV@ﬁDEabéﬂj viabii§y ARENDE efble3€dn ‘06%:% determined after each
purifie col utm chr omat 6gr aphy over kromasil| (5nm

(é'leatmnt OD@M%W NHAOH 93/ 7/ 0. 35). The pure

fractions were coll ect ed and t he sol vent was

evaporated, yielding O g (16% of internediate 57.

Ex3aibiAe Biestsavers ewed.dﬂiy dm Regrineawvande tgg sivgleudnminute dose of

hydidBea{OrR880.1 ARt dan@@ﬁa@ﬁ%dcék v@?@aﬁﬁiyé’ecﬁfb'r o l:émné)dlhty

internediate 13 (0.0 mol ) In THF under

flow. The mxture was stirred for 30 mnutes A

Sq' @HAoeuaee‘s w&g%eﬁaéwe IRGo P8 D&?'e) fok ,ﬁ ]tr%%r)}eﬂf’%%d on Day 4

dr opwi se e m xture was |rre
hcﬁ@fr%smglhéhﬂmf&f@rﬁ\ent Cellsovare ﬂ”fﬁﬂéﬁ?féfQMehQLtﬁﬁf beforexpoghig to UVA for
3 wat er and extracted
Q”O%'Huérﬁp@%lgmﬂlggﬂ@gkqég)%?erm%dsepar ated, dried (MJSO

filtered, and the solvent was evapor at ed The

g?:'ré%govg%rgl Iﬁ);Le He QMG %}Z?ﬂu@%h&%%‘t’\g‘wt% ARBYsed to various
98yapeioants. fomwo Xf§ a@nw@ﬁm@ab ZoWavebendsingluded 1R660nm, IR880NM,
18#?&%%%?3"‘% 2%‘?@910"@%@9" ! | §Reh7 aﬂe@gﬁﬁg %t rlk%é‘@% IR1072 and

reparati 6n o ernedi ate ure
i AR&267edl, due pB&lr(g)OdeOBUmm )andaiﬁus pulging rof ﬁ@tﬁ?@mﬁd eCell were analysed
( %P}P%@h biliifndibil 3A81 dradf@forpt 1 T red at 80C
overni en cooled 1o roomterrper ature and the
sol vent was evapor at ed, yielding 0.26g (100% of

( g\f g%ngg%r% ?r&ggﬁ%&%f Rgé %&Bo%'?ate{e) 6%!?@&??&%% %vaat@%%ned at room

t déerpperatune throwgheus thedRizod coftréiriteatmerds.at e 59 (0. 0006
nol) in THF (30m ) and DCM (30m ) under N2 flow. The
m xture was stirred at roomtenperature for 15

mAmlneJes V Apduitetis Kitydr o- 2 Hpyran- 2-yl)- hydroxyl am ne

Sl s hydRoa ey B 1B AbiESn 1P BoBbloklscBafibugn kit (Autogen

arBiootedry aldKed WApbpiEXTS1 cdimeber gatelctedl dyertheashange in position of

2 P67 Rduect e el HE A SrbhFhiand i PEaBpYERk A8, most P

C micderatasg a@p fogalsear ak thenmsed lagdmod tHeeblasnta: membrane, but soon after

E%ﬂﬂg@%ﬁ%@ %ﬂ re/éjgs(trggJ an% 13%'/@%%' l%%eﬁto-gaﬁ% r?nuermebrane. Exposed PS

evapWeatbadly Jdtedted ngthQAhgEX(i38Y9 Cefls mith esouldi Atireex0V showed green

CSEB0S i inp laima qRIHb abS.7 Seis 4hel TEGTagt BhTpkans In'8gHY showed red
etslfm@gd(m? khrdughdue thed eytbfladhh nbedl halb of @@ér( st&ih@l@ ()n the cell surface

| ow. The Xt ur tlrre for

A lEgtme raemeene Sats it a0 aie” bb AR WoTe, s and fesuspended in
( 2Q95 Blnd@@ Elﬂfé?d 5#%@«%% WY ghaVees) ot Pfdp%rﬁuodﬂe%@lj @Ere added to

1 hour and m nu Tri et hyl am ne é@
adfaeeeellﬁrtzﬁmeslacubﬁﬁl@g At XQQUR éemma%lfe iy b dark fozrs %rmlns Cells were

moge'ér@é uh@&na lahsuﬂmr sEPfd'r(FW@tS?FH%@éﬁ‘ﬁdér @snﬁ@ﬂu@rg%ﬁcé microscopy,

m nutes. Water was ad . The mxture
e@ﬂ@@ﬂ@ﬁdwlmdwbm\}ﬁastﬁ\@@bwr% | ayer was separ at ed,
dried (MgSO ), filtered, and the sol vent was
evaporated. The residue (14g) was purified by colum
c Weatemdijottiphinees silica gel (20-45mm) (el uent:
cycl ohexane/ Et OAc 70/ 30). The pure fractions were
coll ected and the sol vent was evaporated, yielding 61.
t OPrep.aration o internediate 62
Sodi untyanobor ohydri de (0.049 nol) and acetic acid
(0. 034n1) were added at roomtenperature to a sol ution

Y = I N o ~ N . ~ N A



nmol) in DCM ( 110m ). The m xture was stirred at room
tenperature for 15 hours, poured out into water and

whawicdEd? Wi t h pot assi um carbonate. The m xt ur BCTHES2005/002433
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extracted with DCM The organic | ayer was separat ed,
dried (MgS™), filtered, and thg sol vent was
evapor at ed, ﬁll elding 5.59 (98% of internediate 67.
ExTé\ﬁWBé call pe }SUPPWtWQfﬁ h@rnqgﬁtuéwr@an@ﬁ with agD@ggeigmogeniser.
h |
e FEePOT IS I PR e A BRARE) B diq L Assay using
eélpélﬂe (561D AE U )as ianstamgiard.1 Fratyineneds ware adissted TChéOHQ protein was
e ti d RO g

RN 66 rarh oD SREEIRIS WAL [t usio a e%
stPolyeeiaatide ogfh t e fiplevdbar elepirphossirouths anfatefbuwasl transferred fo
0] f

WitrdBhifode @gﬂ @Eﬁgﬁﬁ% ﬁhgﬁ\g at 5008 ‘PF\Q ‘Fné tahe was blocked

was separ at ered and sol vent
wafathe%g@rfat dded imilk ig r1yl<1ér§l§ bUTfﬁ@,edr%aém@l U&BE) Qomtgmlrm@, 2% Tween 20

p;{gfg%h‘%@%f%fggdﬁgp at tf‘(5 ohe@g%rg?‘@ O‘z‘ﬁ@ é%(? ih%nﬁﬁ:?ﬂglwas incubated with

fmmmtumelml(édmt@d 42809) h@vemglvfeﬁt 4ias The NC membrane was

gfﬁ%ﬁé%%qoar at | on bgjt%glrr gre r?:fn féggﬁ‘A soka{) 2% T‘d’F en 20 in TBS)

diangongybatad uwithi an‘m Pt dersueradtabll werpxidageioksd nmcpndary antibody

mﬁ?’é@ﬁggggﬁ@o@y ?‘@%};@@@%*?ﬁ%@%@%%% 4x 10 min with wash buffer.

1, Thedproteirh bayast franetr(elslm yvel(ermsmﬁade@msm'gea@@bsmate of 68mM luminol,

aglg%tr?l\grg %OL{E%% @hgéé}%qwo ,S&Bg%c%@h Hrﬁ&rﬂ;bﬁ‘dt was exposed to

ettypadire® vort B BEMin Thdilror @Beime |eavd ewersa sleveloaxt]! andt fixked at room

érﬁé?rgﬁ:r ' eﬁ“% B%S%}Lb’ggéé %?egﬁ?%“ﬂggdo&% %Qﬁ%@%@.‘f@ﬁ@ densitometer in

[ nbeehmMWamge 6Dthe?fjim, Rp dpteanimtitbe raétivenitNESredprasgiory.00ptical density

Titanium (L \),. et hoxi 0,.002 e . .
e e el s Booosr vl " htude anova itn &
| rsignifieiéeatereb @f (0.<00b. Aty were loaided Hicom oy =eBhiadieidual replicate
(25m ). The mxture was stirred at roomtenperature
f FPYI N Brut es. Tri s(acet at 0-a- O hydroborate( |-),
sodi um (0. 0023 nol) was added portionw se. The m xture
V\ﬁ%%t{lrred at roomtenperature for 18 hours, then

A3HEY with NaHCO and extracted with DCM The

ﬁg@ﬁto@lsN@aéQheMe@ asiag 84 esll vighilitgdn4thySO4) , filtered

resi due/"F?L“ I?'F%\AB[?'B‘BWQ fQ'larQ%t‘i?ﬁ wpuﬂﬁ‘ éhng%@t% aphy

g\éi)ﬁg? gtdlt)y;%?)_rﬁﬂhe(rﬁﬁl?+étélnua’ﬂtdewa@ﬂ MelolH/ NH 40H .
e pure fractjions were collected an
iRt DB el g1 BPdefgel g Datagbion mulile ANOVA and
' rgxﬁfe@?é’d ak Gnddh +09D PP a0citieibe inival 'H%W@%t@hﬁlcaﬁanaiy&s was
1 A'mxture of internediate 70 (0.0004 nol) and sodi um
hyegFriegi Q¥ using 606 $81 ) in EtOH (30m ) was stirred at
6Q0C overni ght, then cooled to roomtenperature and
evaporated, yielding 0.2g (100% of internediate 71. )
Fiﬂ@’}iaﬁodfqeén of .internediate 72 EDC (0.0007 nmol) and
Hﬁh 681@%‘% ligHt SoBRES IARES AlutirRodePlight of bandwidth |
urt] F%né% rP\rlﬁler gfég?ﬁ f (0.0004 nol) a%dao@h o banawl ese
t rthan Hgnrardontiny@isooode eisipfica! HOWENBITMSA(ADM ) under N2
flow The m xture was stirred at roomtenperature for
15 mnutes. O (tetrahydro-2H pyran-2-yl)-
hwdvfm«y\swﬁeﬁe (0.0009 nol) was added. The mixture

ouk %ve?&mgtﬂi r Dgé;dg‘réeng& ‘?{l’ ?E%n%ﬁ%&%ﬁ%&ﬁg?t&g n%s?rﬁjcted bandwidths

I alymre ewarsinse pathadlent and inednbivip8an.), filtered and t he
sol vent was evaporated. The residue (0.49) was
purified by colum chromat ography over kronasil

(5mMm (el uent: DCM MeOH NHAOH 98/2/0.1 to 90/10/1). The
pure fractions were collected and the sol vent was
evaporat ed y| eI di ng 0. 087g (37% of |nter nmedi ate 72.

p— -~ = - -~



with DCM The organic | ayer was separated, dried (MgSO
), filtered, and the sol vent was evaporated, vyielding

w@288howk7 i ntermedi ate 78. This product was usBCI/GB2005/002433

directly in the next reaction step. d).Ppreparation of
intermedi ate .79 Sodi uncyanobor ghydride (0.024 nol)
and acetic acid (0 0167 nol) were added at room
tenperature to a solution of internediate 6 1 (0 0167

”W@V@u%e%@%r@?éﬂr@te% S G5 Mr%bbuléfb%%ﬁ ﬁéﬁ@éh)%years and 65

under N he m xture was tirred m nut
pogRisd 38 (iemples o2 ptiess s Faeh haiviskiahwas pbqtparﬁ@hesituﬁ@sttad fixed lighting

W'atnpf 2ih rsggh%eorrg@%ws l rwé’r‘@sleﬁ%PéérﬂFee&t thétréc%dn&rt\{tb‘ﬁeemre of the

d the so ent was evapor at ed

r dage Irft prafigay theviasemnd; fighicprefjle ebiharfaceh p@nﬁaowlatenge and lighting

' 93%1 %ﬂeg) C@(?Qgé:oprﬁr}aé ﬁggﬂegﬁgﬁe‘,\ggé’org%ct ed and&@;bhs
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sol vent was evaporated, yielding 2.85g (40% of
[ te %
m%ﬁ%fgﬂg ﬁe]t g\tr‘tﬁi tﬁ%‘r‘é?@fs rP\W/as Bﬁsur@{j %‘é’tetﬂ% (;%EE? %reb‘open a similar

( BnOBBE apsPNPared tOrthet Bﬁoaen nt@tqgmartto%l&rtheﬁ allﬁwaﬂ/rthe comparison of
( hoy,

@Qgﬂ f?:%d‘é’%\?g\%e ?hg ﬁ% B’axg{ 3 act e V\?}Zeﬁ ) Si‘o r@éﬁrﬂérﬁgv@l’g specifically asked
| apelo omite arshayevinyexperssion ar ihed fgary@er thef mhqt@gredts were taken.
anﬁ’tet gaﬁtgr\‘/{rere\’ae%cﬁvggw ah ea%tr BSWE@ guﬁsk@& tgqgea\tqﬁe skin area
purrfre y Co mat ogr ap y over ronas
( eraandt the BERS fm@slpmtmaletvéo%mat)es ezble dpyi (6 rfnmwma peErsye area). The

t
ISP AR R0 psat i P YR AL il p coponsrte an
ofimprdvem&etjnam@elasnoﬁymftttemkm of internedi ate 80
(0.0022 nol) and sodi um hydroxi de (0.0088 nol) in EtCH

(100m ) was stirred and refluxed for 6 hours, then
sti rred at roomterrperature(E)(d!rMiPlgﬁrﬂ and evaporat ed

tit g}g a nes%f@&qﬁﬁqlaﬁh%@?s#? Sr tcgq?ts%?entlgregcr%pl %argnrfrcant protective
yiegfedi menOPI9A st 8854vabfin cottexstyeRi &80ewsksl cormisténtlygytotoxic compared
pQi nt > 26 . Pre atlpnp fjntermedi ate 82 EDC
(3%%5”&81%@9?% dpfedl 0038 mol) were added at room
tenperature to a solution of internmediate 8 1 (O 0019

in THFE (100m 1Q0m] . nder
el Bouiiactlon vl TS erlpdehitl SongRnl Mireatdd on Day 5
M (p0.05) o@'tgér@tj rtahtpelroontolHmts a'alrom%g/bbath aysihghx ghamhiiéiple 5 x 3min

0. 0038 | dded. ' t
SRR PET a5 08 S A RGLEE Spou 6 BRA PIGIRGnals radiated with 5

ands axt bR B 2MAdNRBEY] thEs dell Q@Bll@ ér@Mﬁﬁanﬂ@aecreased after treatment

separated, drie filtere

ev@wdﬁéﬁ%éothﬂrb'?rig?wegr fomfr%tg cetﬁ rrarfea WB&) YR e oure 6). The

CrHa‘ith DB{AP PIOIEGRBlidRES %@gdlfrdaﬁﬂﬂ!@créa%'ellﬁ% cell vrabrlrty for IR880 treated
O/ NH4AOH 99/1/0.05 to 93/7/0

Fraalis 1ogwis s B BPTeblSay ara<oAdh S srip-agal Bsy 4 (p<0.05), Day 5
e\/(as@@be)t a% Dﬁy%l gkog)sﬂ éoﬂaégreefto 'tﬁﬁs%frﬁ’égﬂaﬁﬁdewﬁa?tmwz (Figure 7), in

reparati on of internedi ate
moarajteéemenm@n ﬁ«étar predreggmeny vith3dR 1864, )anaﬁebgqureuhexposure to UVA,

hy% Ie8if \/i%lh(yore%%d%r)iﬂdaﬂtlﬁ %r((pl§ 0] dormBered tid Eél%%e?atted only with

hour s hen coo O room tenperature and
e\La\o‘or(Bthé@ &k | Folht\mgeg@dlahﬁ@ Witbsvaiiges Wayehaiidenagginiaells exposed to

d'lﬁhé‘d |sh8$vF§rsrgnTﬁE;anPrd§Er‘eBéé% E%%‘ﬂ \fréﬁrﬁt?rFQO 0§, Wsleas the % cell

dri ed di ng (78% i nt er nedi a
mrahrlmg eS| tmgher @B@m- t[g@[bpentpwrg} #Ri@ri (p<0.01) and alternate IR1072 /

?rgrqhﬁég?{}v gﬁﬁgﬁf‘ p<5 ﬂt?éréb"tb)unﬁﬁgteti% trélg p@??e 9). All other

were a at roo ture to a s
i mwetmqtretaodsan@rmmzstemy norsignificapticiiaet ypem@ellodahmty
(120m ) under N2 flow. The m xture was stirred at room
tenperature for 30 mnutes. O (tetrahydro-2 Hpyran-
2-yl)- hydroxyl anmi ne (0.0052 nol) was added. The
m xture was stirred at roomtenperature for 6 days,
poured out |nto ice vvater and extracted vvrth DCI\/I The

o o o o, R A 7 A\ M 1



was taken up in diethyl ether. The precipitate was
filtered off and dried, yielding 0.845g (72% of

WO ndoefonEdi ate 88, nelting point > 2600C. . PCT/GB2005/002433
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.Prep.aratjpn ofjnternediate. 89 EDC (0.0036 nol) and

HOBt (0.0036 nol) were added atqzoom tenperat ure to a

solution of internediate 88(}({]% 00 18 nol) in

( Fdthryshwavelentpeomithe 88%1er 90D 13nge MAy Sﬂwlaﬁﬁ Bbrnaest proliferation
Stv&cg h&ek ?&fnd%am@w lﬁsthlsQahb@tabBergrtS l?é"Ty%ﬂh%be?e‘ Yithk- cytotoxic and

oxyl am ne The m Xture was
stnrcpteetweaetﬁe.ceomqr@ﬁe @ﬁ%ﬁ @ﬂee”aP'@l rassfh@ eyglys'p S@aseagrésgt out within 2 hours

' %%xb&%re‘!‘@ e Iﬂr\g]g?)éhﬁ %H?Qh‘é@tsi \W/e@q%? Hén® r&"ﬂ{ﬁ Gbserved at least 2

@‘yer was separat dried tered and
s@la

Ve rioshisatevenior @pé@tudﬁeecl,e@gy qnsiraig) thah Jight m the 1050nm —
p%gb%ﬁ]ﬁﬁpgf%ﬁ%%%&%@@@hg%ﬁ'énﬂgq@ £ Ignuurlt:eple treatment
frPaQiDEQiﬁsMﬁé’l’f@n@@I lyeeheeytervipbilibe Irsava/msanee of adverse factors is of
C\H unn|C§FI%ja$7)Séglaﬁél%dQ g’réogeio'st@ﬁws afe le%@tbg@‘%&&% - effect of which,

EXc reparation . I nt er nedi at
Nenmlveseﬂucemhy tbﬁurmdlai@n(om tm)mﬂmmatws:eawwd 042nm@ogbnm light. It

( 8‘ 8(@@ Hé‘% 9 os‘?u aee}jlztg% y g?’nh%{'é (D'éaggtig\/é rr%f < IQ@Q(E%\%VA, however the

( E3attrangel ef wmelemgihs hahbeer wknownwhBesst tbnesemi rasultegoiggest 1072nm

fy Az 531 géHI't rEI'tb% §§%g£@%[ SUfR ogwgepg%ﬂ%@%ﬁéag LY DERS

directly in the next reaction step. b) Preparatlon of
internmediate 9 1 A m xture diate 85 (0 0054

nol ), internediate 90 (0.00 m)ll?'gand pot assi um

carbonate (0 021 nol) in acetonitrile (150mM ) was
StNitricestidarnthsrbekhskedn tobe 3 pdiens thtbhemfmb&xilstm anadety of cell types.

Wﬁ%ﬁe&@gﬂg\% verrp{grgﬁlﬁ@gmﬂﬂq@@ow%gére ar\éd\gﬁej rge@ raer%}s: %H} Rbs is produced

(Nb@@ aa pidiy bhereficiertydthbh eNOS it nNAS. eWNPST @neflinttien without the

pn (o%ént ellg\éYatB glurl f,ea/g][s?%}qf' X lt%rowpa\“g&cﬂgumgﬁe in immune

97de3é ,Golgxanihe, ;ﬂﬂﬁ@m)f éétﬁ/btednﬁomwyfescﬁd eateghadud, fdlewing exposure
sol vent. was gvago& ielding 0.1 59 (7% of

i ri® SYRKIAPSARA GYCropin F?—‘P@‘[H% $-ation of internediate 92 A

m xture of internediate 9 1 (0 0003 nol) in sodium

hydroxi de (Q.0014 nol) and Et 20m ) was stirred an

r 4P| Uer g Gllugidate dhe 8‘%"%@' ausfu %%%”@e&ﬁe?@?ﬁﬂ\@é" long-fasting

angtPYRBGoAL %qtcrtéd Ipydrekpesife TaRMOE2,duRan@stiieAk@mutBblotting was
in"diethyl ether The precipitate was filtered off

nd
o ReTore IRephiRg 6ha oxg1eeBiona0f KOS R, GoEAaEaN 99 control ‘and IR880NM.
dnbnnggﬁé%aﬁnéﬁ%ﬁ IR1(5‘I28@36‘%WK;@N Pbrda86 of aRdi at1ero@3(p < 0.05) in

05 nol) and HOBt 05 nol) were added
r dU émmewta@mw Wag @%P@}?qi Gt Lsy 5nF@FH%f6fjatPe°C§‘§°t dn contrast, no

K t
O gy 100 Bt AT S 1

hytiP@xperéarmed it papliestudies) (Nguse dddded The mi xture was

stirred at roomtenperature for 4 days, poured out

into ice water and extracted with DCM The organic

| Biechemisallye hesatrsesent resailis shppsdpt, INDS has 6@?“ Bprgoipted in a wave-
SqLy, @ﬁté:lgwgﬁde?ﬁ'%‘hfo%t E’fjcorﬂgb‘?ls&??d ORedily é&ﬁ)olé"@ﬁ) is believed to act as

puri col unm chr omat ogr a over I Ca

( | apninfibite Qfampmewwemwwmc}mgma@lms;)ﬂmtwg@ a cGMP-dependent
fr

ev@%%ﬂrag' ?‘n Wh%?e FJ? 59{9 ﬂg%)a&dtpég%e? %# \éggﬁagr@@&c'r;él e E)rotease activation or
Qajtabrbeml:eﬂ tHls et/entttbeprev&rerthe(aca‘w@ntcbfamevm’n@ape,emoedly, NO also

accaor di t.Q. of. .t Sy K

(ilﬁhlé;?én@% g?’%\&?égsﬁgt%gp% @%{)‘Be'\%o §R|t|%s¥la jon of the enzyme.
Raglippressiondfeappaseeilike avine:ty( themraselied the deb fiohreprogrammed cell death.
cosnetic use of electromagnetic radiation for the

reduction or alleviation or removal or dimnishing of

winkles or fine |ines, especially but not exclusively
faC| al and neck vvrl nkI es and ot her SI gns of agi ng. The

oy o o N " o o




alleviating or renoving or dimnishing winkles or
fine lines, rejuvenating skin, retarding the signs of

wa@ginagoEsd i nproving skin elasticity, tone andPCT/GB2005/002433
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appearance and for generally beautifying skin. BRI EF

SUMVARY OF THE DI SCLOSURE According to a first aspect

of the invention there is provided a nethod of

cosnetically treating a supeﬁ*’f"‘Mﬂ?hﬁ 3area of mammal i an

Smdﬂo@mgﬁféafﬁrhaﬂt dfrth@dkialor e hEE ak| b?eé"@v% iri® R 58L?rc&0ve observed a
et ween

di vel\n;%ent el ectromagneti c radi ati on” of

t J°4%BORMR WRBKledeRt® lansiteand argar we sinsr ohsarveyl a rasieliqign the surface

| NGbalgRHel RIHISHAG 1AE b LAY nabHNGioR In IRTMBHREARE of ttl(e bags under the
di m nishing winkles or fine |ines, rejuvenatin

r V8F-dl h§NBHreraiasiusionyin aitifagh tg;the @l@lﬁgm ad:ona@ng gjlumma’uon light box
| NYsQWeBITRIK fAcifbR3ld &drisiant biRRRce bEHUESs 8fe camera from the subject
appear ance and general ly beautifying. Refer encen]wer elrn
t sk pAnstanicpedre: Abe subieptiLare paueadniosfockmenlthe same point and
| %ﬁﬁh@fﬁ%hﬂ%r Hhsa fked BSmt ARR - thoIF %%%’to@éﬂﬂ Quétﬁﬁé%lfo ensure minimal
thi gh, stomach or neck. Throughout t descgr 3
c|raﬁaﬁ%n Setwenns paplesiapheaT o subjesis Weredthen c@iV@T iaskght sadrece fo treat

[ L

e b B ooy DuBLIP PP RIGSp o AR tho it folow
| iupi phedographs e itakenofoliowed hyreanatiter (%ﬂﬂ@sme@qﬁm@phs at 2 months.
e
| ﬁ?g%@fagmgpﬁgtréﬁ%ﬁré v@-ﬁdésgél){t e’thdagg’rgra ?Iégos;at all times the face was
cldgieid opExprasgorjhe 67&9&‘0\@(@19@@8” theesamne gmoant eneldmgamseiscompansmn
t h I
o SRR 00 850 St O ok fREUEH ot Bt SR 5hn PR dont box n a
spesed. idcdewarwere talsﬁrbéeﬁriaemtsﬁagm Fasntc baft gmpfilatand gRight profile. This
Plestib bl ha2ird&! do foﬂgif'lb%é Lx?er“tma &8s b8 WitREBhgth and depth.
requi res ot herw se. Fea S, egers,
cNﬁﬂ@i@@se’ihﬁéWﬁfﬁsnotdbﬁ}@@mdglwlehemh@iﬂonmb 'plah'eemsomot examined at slight
ar, [ t I C
O 1 P B MELHRR M el | b oo obsomes
béﬂpﬂ@d@msnboﬁjtlss@emdampmle ddyleeon vadas othbe pads pédite, body where the

T S

i Smprevewment lmOedlm:u&'thheBysﬁde mgngeﬁagmg rmdacttontlhaédarident skin affecting

el 4sC ot tted fromit

oV bRTRRTs i Bhb fdad Tot B i e mpigieiing vouthtut naso-
atiatisd &sitls &nd Eorﬁbensa:lﬁltl;e fdcarer gence of the

el ectromagnetic radiation is in the range 15 to 25

hal f angl ed divergent. Thus it will be appreciated

t Tat rhétbodef hlwirwénlﬁdweinmr@&emmri texamné iapg dﬂm&ﬁjmﬁésultmg in smoother

ielg llgtj ?ﬁ‘ﬁ%he g@?@ of al‘?ﬁ%{g qu[ }Oﬁ gg%ﬁ gm}ag%g?{ee months after treatment is

surspbmtmuﬁglayld%é abllelts radrdehtg visible sigheordding by as much as 10 years in
el ectronagneti c radi ati on of small bandw dth

(6P@F€P§?§y around 10nmto 120nm and nore preferably

50nm is effective in cosnetically treating skin. It

BT e e P 4t B e e Sk Gia wama snspapkirorovement

Oﬁn &L bbyerve@nRNuIRS, #Netilvtiondn theldedgréd the buttocks sagged under the
rmonent s/ organeil es, enzymes such as but not limted

ROGRPHAT@VINYG t ri ¢ oxi de synthase (i NOS). A water
m)l ecul e that has a range of el ectronmagnetic radiation
wavel engt hs passed through it will produce several

t VAHsefeIeneiofdews. 1271%@6 ig shavavihe sfepts wétgk 8 manghs of daily treatment
a%ﬁcﬁcl'Rat@?'ZHM’lt&brﬁﬁb@ecﬂ”’c@flﬂélﬁr@méé‘%fatﬂg%érﬁe |n<%|v1d al before treatment
el ectromagneti c radi ati on"wavel ength range l#]
| ﬁ9r@mene@f? arigueni2C ishpws @ssuperigipesed before pigigrerand a picture after 1
nol ecul e in the general nmechani sm of action.

Preferably, the wavel ength of the el ectromagnetic
radiation is centred around any one or nore of the
speci fi ed wavel engt hs sel ected fromthe group
conprl SI ng 940nm 950nm 1040nm 1060nm 1072nm and

A NN~ o s o s



Preferably, the electromagnetic radiation source is a
light emtting diode. The radiation from such devices

w@ a0veloe076t ectrically operated or the radi ati onPCHGBR@®5/002433
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delivered to an applicator via a fibre-optic delivery
system Preferably, the radiatiofy source emtter

I ncl udes PN | nct'oq arranged to emt radiation wth
a W E‘Pé’ﬁg'ﬁ%”@_ t 9 {Eﬁa 519%?"'“368{110@&1@ BPeipp crpsney individual. We have
nerbsened fBedi MoRth YRyeMBREL e sidh $6189180ld %ﬁc}é efl @d%an be directly

assenbly may include a plurality of orientate
j uﬁe?‘PBPrl?g. a%/ therrned ?'% rﬁJFst TR FomesRidhengsmeerlace andyéne light reflexes on

NOthedEdriied BreSidbhtidafil Bith @ttt afd &ae %ééésc(gfdﬁgl‘i?@éywé%ave observed
also to emt a high intensity divergent béam Th

di ?x’@ﬁg‘gﬁtuﬂﬂeg Hid fage ssofofevine rirepmento mTihegeagding ig further improved
POldIBRING. twh o § SERdathBMERiJuAd 12 A).concerned with a

nmet hod of cosnetically treating skin with divergent

el ectromagneti c radi ati on having a wavel ength in the

range fromvisible to infra ggApmidE gentred around

940nm 950nm 1040nm 1060nm 10/2nm or 1267nm The

el ¥t miergnes ite Figuieatdlerihére iambioveda stdeaptofite of an individual prior to

10 'Cgﬁrggtgﬂe:ng aﬁﬁgﬁ‘ Fld ﬁé 138 é:hg%% : g?di\?l{i‘{?eﬂ%o% tr@ﬁ%tehﬂggﬁ%mgidual had an

used . ~trssue or "org

t hidentifiedieriandmarie af al pigmbnted iesion irffieriardo Hbel cofneahémbus. A line was
pr .l [ [ f ] ' as the

ot PRAPLPLRLRALLARS e Bledk et 1% Rblbe el méasurements were
addiadeon the present invention is counter-intuitive to

bi osti mul ati on since the concept of enhanced

replication and synthesis is positively avoi ded.

151 ndeed we have found that tRiguai®engths enpl oyagiré N3B

20

25

30

th@tﬁé%ﬁﬁg&xinvention speci%%&g{ly i nhi bit DNA 58,3mm

syn si s, i'nhibit collagen dlicti on and i nhi

f i Brioohdite tomerded BsionOur 208smht s have shown PB&mMm

th [ty of nnective tissue between the cells is

surg'p'%gg‘l 'h‘&l 9 %ﬁﬁé?’we%e'% ThdBPRh bi tion of col | 23&mm
production rather than increasing the collagen density

to hi eve .t he desired..ef t s per, the prior art. i
ncABEATTRIT b o S8R iR einre B rBEF yenBeR rift bis to piomented
pr legiode@8:8/3re2)r080.6= 22rPhoNanaigTrah @t line t6 hag a@Be346L) %8 = 20.2mm
of a superficial area of mammalian skin conprising

irradiating the skin with a source of divergent

el EotreciedhGastitsc radi ati on of between 900nm to 1500nm
We—have—+tound—using—the—rethod of th
nvention that elastirn fibres PR&&me | ess {ragment edfter
NOinE®S Pighitintd MBSBNCE 1 MPT OV F7hen €1 asT i/’j

[

a

characteristics of the skin For exanple en trea%q'%nam
by &BR{C BRI n we found tlhat not 288Mmdid the|skin 23.2mm
el@STiCItTy (mprove pbut also thetissuetone W have

al ggfu t h i {J
oo e oot e ‘g o 0eg PR SE B BB volunteers. 7
of derpenstratasha reskictioneindhe sizepiihe teds endartthe dyef

reduci ng surface area and volune of tissue of a
superficial area of mamualian skin conprising
irradiating the skin with a EOAMBEE& di ver gent

T e S

| n¥ guatti oinode rayesisr att éntthat*béfpre” eglctaren gFightien1448) BA® merged with the

ab ] S under t eves, we cay..red e . )
R SRl P dfe R R e 13 cigrprovement n
waskimguadibyoourt desily bedesi.i on of tissue vol unme and

surface area of the skin along with inproved el astic
characteristics provides the desired cosnetic

effects.It will be appreciated that in a fourth aspect

of the nethod of the present invention it may al so be

used to prevent or reduce or reverse skin damage

caused by UV light or photoaging. According to a fifth

aspect of the invention there is provided use of

. e - - - 1 . e ~NN N




Figure 6, colums 1 and 2 show the %cell viability of
PHA bl asts following a single 3 mn treatnent of
wo Rbe/s@76n Day 3 and Day 5 before testing for BEDOBO®SH02433
on Day 5. Data were conpared to respective controls,
and anal ysed usi ng an ANOVA, wheme *p<0.05. Col utms 3,
4 ?Fd 5 show the %cell viability of PHA Bl asts .
f o PORHHEMPLMERBYTES 5P3Y 512k 3Nk MeasyeRest of [qoReskin glds removed the
| RESbaiey iPRareRt iBMEbrBgasbesshf wirkidesbimdmbyesel |
viability on Day 5. Data were conpared to réspective
controls on Day 5, and anal ysed usi ng an ANOVA, where
*FP<0. UT Fi GUT §yni&toWs T Nes3@sGRider IebT bSO Lkir bBove eye iid
Blasts following daily single 3 mnute tineatnents
i |aIPaded wi §{ W=éBt her | RUOTFS or | RB80. CoFM4viability
ey —usT Mg the ATHIgXT 1TV apoptosis kit
I ﬁg@@k@@%ﬁ Peganalysed,ggﬂnared to re$§egtive | R880
data, using anpANOURd wher|e=figni ficant dpFO&Dénces
re seenon bays—i, 34 and—5*p<6-60+ —ant—atrend
to significance on Day 2. Figure 8 shows PHA bl asts
5 t h$d oukofethprad- parbeipands nvolvddrim theostubawese sattefied that3e r1072nm light

on 4 W : Z then cells were incubated
fowgﬁxwgﬁﬁgggg%gag_iﬁgﬁggposure for 40 mn. Sanples
were then assayed for cell viability. Data were

ang. red tg UV treated al on ing an. ..
AT B RSB orh e s B oL St of PscibsBiet wial the above
vadata ldsmmasimiaﬂdm @Ticﬁyl/bd f Bheastethddr arat M/licérbfgihei pa%sbﬁf indention. Daily
X nut es anal ysed.. ta were anglysed and.. )
10 ¢ FellrBilsro ik fife uaftin B iR A e iR A Rie ovtcome with a
ANGY% youttduleappeprs@e®l Figure 10 shows a Western Bl ot
showi ng the effect of IR treatnment upon i NOS protein
expression | evels PHA bl asts were exposed daily to 1 x
3mn infra red source, IRLO72 or |1 R880 and assayed on
Days 3 and 5, for i NOS protein expression using
quantitative i nmunoblotting with a selective anti-i NOS
anti body (Autogen Bioclear, UK) (Inmunoblots were
re-probed and standardi zed with a beta-actin anti body
(Sigma, UK). Lane 1, control cells (Day 5); Lane 2,
| RLO72-treated cells (Day 5); Lane 3, |IR880- treated
cells (day 5). Data were conpared by conpared by a
multiple ANOVA with a | evel of significance set at p
<0.01. Figure 11 shows a schematic representati on of
the protocol for the human studies. Figure 12A shows
the effects after 2 nonths of daily treatnent with
1072nm conpared to Figure 12B of the same individua
before treatnment commenced, Figure 12C shows a
superi nposed before picture and a picture after 1
nmonth of treatnent of treatnent with 1072nm on the
same individual.Figure 13A (before) and 13B shows the
effect of nultiple treatnments and reducti on of bags
under the eyes. Figure 14A, B and C shows a different
i ndi vidual from Figure 12 havi ng undergone the sane
prot ocol . DETAI LED DESCRI PTI ON There are severa
products claimng efficacy in the treatnment of |ines
and winkles utilising non-thermal light in the blue,
yel |l ow or Red wavel engths. In the present invention we
have attenpted to identify any physi ol ogi cal response
whi ch was wavel engt h dependant. The wavel engt hs used
ranged from 660nmto 1268nm various restricted
bandw dt hs were exam ned both alone and in
conmbi nati on. We have found that a single restricted
bandwi dt h of |ight centred at 1072nm appeared to have
a positive effect on human | ynphocytes. This
wavel ength of |ight was shown to protect human
| ynphocyt es agai nst the damagi ng effect of UV
radi ati on, a known phot o-agei ng agent. The preferred
device to put the nethod of the invention into
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3. PHA Bl asts were exposed daily fromDay 1 onwards to
a single 3 mnute dose of | RLO72 and | R880. After

wa@la006po475T adi ati on, cells were anal ysed for % P€I/IGB2005/002433
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viability. 4. PHA Blasts were exposed to | RL072 on Day
3 for 4 x 3 mn treatnent and ongbDay 4 for a single 3
mn treatnent. Cells were then_|left for 4 hours before
exposure to WA for 40 nin, arfda®$| viability was
then determned. 5. Cells were incubated until Day 3

in tissue culture tubes and exposed to various _
walrebants Megod2 of epsmsiicallys tsatinghya Buppdiciahaarga of mammalian skin
i n@dn;wlﬁdn iReERARY theX8RANMN hRJDRRRMT S NSkt tic radiati

| RIO72n d | RlO?g@ alternating with | Rllg%'gnm I%ioon%azgnaer{g radiation of
|F8%?Wm90‘i%t%1§09nﬁg of IRL072nm and 7ns pul sing of

| RLO72nm Cell were analysed for %cell viability

inmediately after irradiation. Notably for all _

prt ocoft SMeibed aceprdindeifpelrli U where Hie cosfestisi terimentds reducing or
MediRLBLIME Br AAmEARIToE SFTRREMAY WRinkiBS © i i
contr ollﬁ?r reat"ﬂment S. Annexi néJVA'_Bopt QE?EQ%?Q g@lu*/é%a%a skin, retarding
vi ¥bireversies Vigble sigasysk®oing, nRreMn\rgidxi elasiicity, tone, texture and
APRcaRinge BRl BeLitInd t It ogen Bioclear, UK).

Apopt osi secan beudg?éécteed y the change in position of
phosphati dyl serine (PS) inthe cell nenbrane. In

nog)- apoRt Akined C&ddoind @S Lei ifCY! L sgsh i

at the inner |ayer 6?@ﬁeelﬁlégg%ﬁﬁngngf£g{ﬁ et?ﬁfa[é%osﬁ& Includes the
af QUerMasH \RPIdegMisp dissals iayer pDdr delmis rdf biacess brasst,harm, buttock, thigh,
oUWihabiyetecRf the nenbrane. Exposed PS can be easily

detected with Annexin V. Cells with bound Annexin V

showed green staining in the plasma nenbrane. Cells

that h j j showyed. I b ni . .
(1) 1 1 GOonod SRS 15 HridpleckaPQ ¥ath Wihrgh SR’ fergent ignt i
stlmtweery@riotthe cel |l surface (plasnma nenbrane). Cells

at 1x105-1x106 per dish were rinsed and resuspended in

Assay Binding Buffer. 5m of Annexin V and 10m of _

Propi di Ainmeihdid decdoriiing wer enadnﬂ'ededim% tdﬁegrm EV\PerSeibefh@r @lectromagnetic
i ) ' [ oom.t er re-.kn_the dar or 15-30
m'r}%a'eﬁérl F%S %?%%%@?3@8”@&38?‘2 "Bual filter set for

FI TC & rhodam ne using fluorescence m croscopy, and

cqunted, blind by at.|east two observers. Western

1%t t 1 rfy TARPY SCSTHIReD 20y (PReRdE S P e puelength of the
hcamg@ni@adticlorra@jieﬂow it hcﬁtl@@lu@mrﬂpﬁﬁgeﬁhé%ﬁ mdte of C;che specified
protejn Jevels . in_ the cell suspension re erm ne
us"Y%Y&‘ePﬁg‘sL%‘?A?“gﬁeéxlé@Hy R IRy PoBYNREING: PERM gg i 484Gpm, 1060nm,
stardamcandAzereinn | evel s were adj usted to 10ng protein

was | oaded in each | ane. Standard el ectrophoresis was
performed using a 6% pol yacryl am de gel. Foll ow ng

el®ct r gphae®st Sacdoffindrot ahy prasedin@idivr Wberdi® the electromagnetic
ni trocel | ul ose &NC lEts(?r)g)rane for 2.5 hours at 50V. The
P PoRREeF:

Ncada iy} g raniRee with 5%no-fat dried nilk in 1

X Tris buffered saline (TBS) containing 0.2% Tween 20

(Sigma,, UK) for 1 hour at roomtenperature. The NC o
mehbr arte WO Aceppdbedo WairR pMhsEay Wish the @ledtaemanetic radiation is
( dohtifuoR8 te iRRNGy R\@ 128550 @lvattsicn® Bed Nt FRTaIa

vvaghed 4x 10 mn }\l/vith wash b’%?lfercr(nz S%DEon- at rltse '

mlk, 0.2% Tween 20 in TBS) and i ncubated with

argi-r = ryY . e
a1 body LT oRAE 36 shner wAgRE whB e SERRNee radiaton is
vepsiiagd shee thtensitl (& atileasiib0O pMéatts/dmff feak poleeanpd titeedverage power is up
b t,he: NC were visualised using a substrate of
Ggﬁ‘géﬁw\ﬁﬁt%gﬁ 1. 25mM p-couram ¢ aci d, 30% hydrogen

per oxi de. The i munobl ot was exposed to Hyperfilmtm

for 3 mninafilmcassette and were devel oped and

fixed at roomtenperature. The protein bands were

quantified using an I mageQuant (r) densitometer in the

linear range of the film to determine the relative

I NOS expression. Optical density val ues (standardized

. . o AR IZ7 /A



| R1268 waveband |ight (p<0.01), all conpared to
untreated controls (Figure 9). Al other wavel engths

wa@r@eomTdi ti ons tested had no significant efferCT/GBRIV5/002433
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cell viability. Al though wavel engths in the 855 - 905nm
range may stinulate fibroblast 3roliferation we have

! 3“-%0%‘2%%8" d%%ﬂ@%?&ﬁﬁ%@“% ecgp \;@e efefctropagnetlc radiation is

t balse@ tHesaveramer pgviatt ohthetihtensityds yrsthe regisn ob50-11 @@ Watts/ cm?.

within 2 hours of exposure to the IR light, and both

effects were long lasting, being observed at |east 2

days pestmethedt aesording Gor asiyudf eslaicrisea?fl 9 denbhswhearesn when the
that i 1050pm 100n

RSP T B STR IRy BT Lis P S TORet B & e Brgnseconds:

prot ocol s. Maintaining Iyrrphocyte Vi ablllty in the

DAES or FalmeAD. SEREARR O (Y aPETSoueoPotT o 1 QECTPE, When the

t BRcebiaghetef raviatiehis purediie freduerssy/rbyetiibe rateriedh tieirange 300-900
of the inflammatory cells by 1072nm + 25nm |light. It
h&k&- | ong been postulated that IR |ight has a
protective effect against UVA, however the exact range
of mavelen hs has, _been unk These present re
13ges & TOMSAnACEOHITY PR 1BohsrBice TRaBGaY e Bongte s at, or
o%b&meGQaﬂgglng effects of UVA. EXAMPLE 2 Nitric oxide
has been shown to be a potent inhibitor of apoptosis
in avariety of cell types. NO diffuses very rapidly

bath thy %’&Hod\’aéc%brcﬁ{gd téeany rﬂ?é@&dﬁfge%lalrﬂnd/hem thé electromagnetic

produced nore rapidly and efficiently than e and

P ResiatiaNEEPRliEd 1 UoTb1or #f ERBIAD Y358NES @AFhR B oy minutes.
intracellular calciumlevels and its act|V|ty IS
rapidly inducible in imune cells, for exanp

priBmar A yneibed v%@'%ﬁ%c%k@rﬁ?ﬁ?'%%ﬁhw&@@m the electromagnetic
f obd d&mn%u?ééqg%%ﬁt difittytdisdeNes and mi crobi al

products. In ordér to ellucidate the potenti al

mechani sm under|ying the observed |ong-Iasting

CYEOPT Of RetHARLEbld tﬁ%r@%r@é@&?@él@nﬂ fhékOthe, radlatlon source emitter
quantitative imunobl otting was perforned gro i ng

exmiusissiadieast onaosMare Pé\bwpatmns@marw@dct@m' wadeaﬁlan WIth a wavelength
! %@ﬁ atF{ﬂJ Eﬂéfﬂtn&gpﬁﬁe toF e@é,@e&t tHe WFvélcgﬂ&l?@ sefécted from the group
S|gn| can I'ncrease o -fold 05)

i NOSprising 94Pac®F0nm, )ﬂoﬁk@mﬂd‘éﬁ@eﬂedoa@nmw 5267crt§ﬂrpar ed

to control. In contrast, no significant increase | n

i NOS was observed W|thIR880(21 2.2-fold for 2]

(@8> 0.06)kthqieadoordingita anyoprieaediey claim dvheseiy Fﬂwegwaéelqrugt centring at
et S0l G BT R oPRBE s AR R e EbdeBionm to 120nm.

fashion, in conparison to untreated controls. NOis

belj eved t ;

o ndk BT | B P PRt Nelngn conivns o
mlaadUns{rtha\bmcm‘leksm/ea/eteagm hdseer natow Wevebeinélof ebout 50nm.
caspase-3-li ke protease activation or upstreamof this

event to prevent the activation of the protease;
sexpond| A metfodadfdmpravinighelasiictdheramtaristicst of aéupdniicial area of mammalian

Car?i‘ ase- 3: |Iklg@glﬁg @}ee%(ggWi %@Ff%%@éé’\@?&%}ﬁ{dét{ﬂ%magnetIC radiation

FQﬁ%@&%éhE@Oﬁme150@nhprogranned cel | death.EXANPLE 3

Fol lowi ng treatment of the skin of the face and eyes

with the light source we observed a reduction in

wrdnkl en depthbd  bfe Rgiuaingn udddea arese adlds golomsest ed saperfICIal area of
reductign in the surface, area of the skin above t

eyBABAGIAN r itic CPBRMSIHG ¢ H'@dﬁ? B s cEys Wit abasé’é'rce of divergent
under the eyes. To ensure a reduction in artifact to

the m nimuma constant illum nation |ight box was

used. This facilitated a constant distance of the |l ens

of the canmera fromthe subject and a constant

exposure. The subjects were reqU|red to focus on the

o,



a part of one eye is cut in the "before" picture
(Figure 14A) and nerged with the conplinentary side of

wo bmeogesstromthe "after™ picture (Figure 14B)PCTG82005/002433
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i nprovenent in skin quality can easily be seen. The
out cone neasures, bag size and zeasurenent of | oose
skin olds renoved the variaﬁ%&itgﬁ% erent in nerely
aslasemagnelic 'akieen af riween AT EY T8yt of the 20

participants involved in the study were satisfied that

the 1072nm i ght thera s .effective, p=0,00004,. .
U2 | siATREIRE B REveniing GHBR RGeS oI d5aR, caused by UV light
aR BRbtoUgind\6F £a57TAdidl atdd GHimdrimaRdrDstén Barhprising irradiating the skin

denonstrates the efficacy of the t ho nd deyice,o

© Wy saveR o INRRETIGIECTBPRYe i B4PHI Lo REeH SUATY 16 1500nm.
the majority of participants achieving a positive

outcone with a nore yout hful appearance. ' 1, .

mihod ToF TRLRAECEIIG To AEUOT AT opet #i ¢4 et bglUgino any one or
”ﬁﬂ&@'&fﬁ}é@ﬁi%&&%ﬁ%imgmrradi ating the skin with a

source of divergent electromagnetic radiation of

bet ween 900nm to 1500nm 2. A nethod according to

clai m 3,4hef givkRfnt SRITRbINGghERAtRIbN I 6T iedilén 1990mh to 1500nm for
al eV|qt|n% or renDV|Q% or diminishing winkles or

f joeemetieatly frepting 9@ ArpE H §URKTIFHAl $t-ar di ng or reversing

vi si bl e signs of aging, inproving skin elasticity,

tone, texture and appearance and beautifying the sq ﬂ

3.250 nmedgeodcensdig dv S5 @4dther inglidinghaly ginezonareephithe features of
Eggqou@cludes t he outernost epiderm s, basal |ayer

derm's of face, breast, arm buttock, thigh,

stomach or neck. 4. A nethod according to any

?r 'gdi;‘g? %J @kﬁ‘ nﬁ{éﬁ‘(@gi B ShSrodihY eitiie Ice@hiatifty k@hiRieg exposing

accordigg to any preceding claim
whearipherat ool sonpasriepietsile tp adivereednéiagioraagigiaviagiaion of narrow
of p9grAfgording to any
pr%%@gﬁﬁg%%FE%H%§ﬁ@?éFﬁvgﬁgﬂﬁaveﬁéngth of the

el ectromagnetic radiation is centred around any one or

nog£ of L b ' 41 ¥BddhBononuclear cells
T e R A R R s
anarel@tphuryted. A nmet hod according to any preceding
claimwherein the el ectronmagnetic radiation is

continuous or pulsed. 8. A nmethod according to claim?7

whes.ei nAwmethotihacaerding rioreiif)aetclaimr 2@licit 2brwhesein the peripheral blood

antiop £ 0 A TPl Mo R8T d A R T

e

25 claim7 wherein when the el ectromagnetic radiation is

pul sed the intensity is at |east 500 matts/cm 2 peak
power and the average power is up to 500
mMatts/cnR. 10. A nmet hod according to claim9 wherein
when the el ectromagnetic radiation is pul sed the
average power of the intensity is in the region of
50-1 OOm Watts/ cnR. 11. A nethod according to any of
clains 7, 9 or 10 wherein when the el ectromagnetic
radiation is pulsed it is applied for periods of at

| east 10-15 nseconds. 12. A nethod according to any of
claims 7, 9 to 11 wherein when the el ectromagnetic
radi ation is pulsed the frequency/repetition rate is
in the range 300-900 Hz. 13. A nethod according to
claim 12 wherein the frequency/repetition rate is at,
or about, 600 Hz. 15. A nethod according to any
precedi ng claimwherein the el ectromagnetic radiation
is applied to the skin for at |east 30 seconds and up
to a few mnutes. 16. A nethod according to any
precedi ng claimwhérein the el ectromagnetic radiation
source is a light emtting diode. 17. A nethod
according to any preceding claimwherein the radiation
source emtter includes at |east one or nore PN
junction arranged to emt radiation with a wavel ength

oy " - o o a1



