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Met hods for Skin Treatnment This invention relates to
wappanasoss and net hods for skin treatnment and PET/GB2007/002305

particul ar, but not exclusively, to the treatnment of

human or animal skin using qlaser radiation to effect

a cosnetic and/or therapeutic treatnent, for exanple

hair renoval. It is already known to use |aser

treatnment for hair renoval. Laser radiation is

di rected Apirdtus had Methodst fortSldnrTadatthenh bei ng

absorbed 1n the hair follicle and on the skin
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- . a e t Lk ;
par&ﬂ}l%r‘h Gdcbgutiogsé%%st'\?)glg‘t g’p{r[ger g\%\f Eﬁ% ?fhgg@%ni %ﬁ ?ﬁﬁ]%eékg Hsing

the Jgser, radiation on.the skin can alsp cause l.ocal
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much nore acute. Laser renoval targeting one hair at a
hait ieoM@lt h a narrow y focused | aser beamis relatively

inefficient and tinme consunmng. To inprove the tine

f orlt istalesmdygatownranysariader trebtisent foahairremoval. Laser mskiation

performhair renoval by focusing a nunber of |asers

is dRetRARDVRITES th® sk With theaidiation ety absdrded ihahe ihairefsllicle
si mul t aneously. However, the laser emtter is usually

and B8 tH@SkinSRENS Re WAVRIBASHAL ofthedasSRididtRin is'RIBYED so as

and_ SO provision of severa | aser emtters in a
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al ows a regi on somewhat |arger than a single )
radiation on the skin can also cause local skin heating, thé heating of the hair

follicle is much more acute.

Laser removal targeting one hair at a time with a narrowly focused laser
beam is relatively inefficient and time consuming. To improve the time for
treatment, many modern laser hair removal devices perform hair removal by
focusing a number of lasers onto an area so as to treat a number of hair follicles
simultaneously. However, the laser emitter is usually the most expensive
component of a laser hair remover and so provision of several laser emitters in a
device makes it expensive to manufacture and therefore unsuitable for the
general domestic market.

Accordingly there is a need for a hair removal device that is cost effective
to manufacture but which still allows a region somewhat larger than a single
beam spot to be treated.

A further consideration is that the life of generally available laser emitters



beam spot to be treated. A further consideration is
that the life of generally available |aser emtters WO
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their routine operation requires repeated switching on

and off of the emtter during2reatnent. It is

therefore desirable, though not essential, for the

hair device not to require repeated sw tching whil st

treatnment is being carried out. Accordlngl¥ in_one

panay ke raduceshié et Fauinensratation renwiasdepeataspwitching on and off
treatnment device for the treatnent of the human or

aof tred eshitter duyingatseatmeadi kis therefooe pesivabie, thoughdwatesssential, for
hair growth, which device conprises: a |aser radiation

SEHH RAir eviceMdt td heq@rd ASRIatéAghvAtHiAG ItRMreBBASML is being carried
defl ecting neans for deflecting said radiati on beam

agpss the skin, said deflecting means conprising an

optical elenent such as e.g. a lens through whi ch

sai d beam of | aser radiati.on _passes n

o f et rgoringly; g8 S, BniRReBTase B, 'eg?nfi?wﬁwdes a hair
and said source to effect deflection of said bean1
wileptrgeniceriie fydha disedment ettheriuman os gapalsk "hgv.'%er radiation
the laser radiation source relatively fixed with the
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arrangenent is al so possible whereby the lens is kept

rel at i webhyerstadidtionagoured fdrsgmittirtea lasee radiationbedm,

Still further, it would be possible to effective
relati %@anﬂ@é’@é‘&ﬁﬂb rﬁéaﬁ%”l’dr%ﬂ'@@hﬁ’g 5BR) fagntioRedh@cross the skin,
| aser source, for example if there was a constraint

Qafdhc?eﬁ&‘(lﬁg‘?ﬂ%%er asgﬂgirngdaﬂﬁoét‘?cél I%T‘e Lafs é@g g alens through

ev ce ect nventi on provi

w Iicﬁwe sfaPJ bteg% toﬁ‘ qgéerrre rr]atldlatlon passes, and means for effecting relative
movement of said optical element and said source to effect deflection of said
beam.

It will of course be appreciated that, instead of having the laser radiation
source relatively fixed with the lens moving relative to the source, the opposite
arrangement is also possible whereby the lens is kept relatively stationary whilst
the laser is moved. Still further, it would be possible to effective relative
movement by moving both the lens and the laser source, for example if there
was a constraint on the movement of either due to the size of the device.

In another aspect, this invention provides a device for the treatment of the
human or animal skin, which comprises:

a radiation source for emitting a radiation beam;

movement means for moving said radiation beam in a predetermined

pattern across the skin.



human or ani mal skin, which conprises: a radiation
source for emtting a radiation beam novenent neans

wo 2007/me8ppting sai d radi ati on beamin a predet er "PCEEB2007/002305
pattern across the skin. W 2007/ 148090
PCT/ GB2007/ 002305 3 The treatment effected thereby
may be exclusively cosnetic treatnent, exclusively
therapeutic treatnent or a mxture thereof. For
exanple, the treatnent may conprise one or nore of:
r enovaTheftrémiment efiectdd tfereby troay ber extlhgivelyk¢esmetic treatment,
pi gnentation treatnent of visible capillaries such as

PEXdIuIWER Shdtapsuls Bedthesit el Aasmixtues apereaindror example, the
simlar discolourations treatnent to reduce the

2RBER ANGRaP bofiBlikeldrior RoRI gEably, sai d radiation

source conp a laser r ation source. The | aser

radi ation squrce, may take many forns, but in one

ar r angEHRAYAR'@e a 1 aser diode. The Iaser radiation
source is preferably Setbqut ed to enjt. radiation at a

pr edet EMPYR! P atleaspigpthet e RiFNeaElioPdi ng to the

nature of the treatment. |In the case of |aser )

t r eat ntraatnient ofavisiblecpapiliarieshsushasrparhuing stHns onsyEface veins,
preferably has a wavel ength of between 750nm and 850nm
argsaresanar sfdiaadisgoloabations808nm  Agai n, the fluence

of the laser radiation will be selected according to

the natdpenéit thhedhes Hcabpearhhegbeaiulipait for hair
renmoval the fluence of the I|aser at the target site

:of e?;fg’ (%fgpé%%g%%q@ﬁ??iﬁgﬁﬁ}géﬁ% %ﬁﬂ})g?{g‘g aMB&&r radiation source. The
laser radiation source may take many forms, but in one arrangement may be a
laser diode. The laser radiation source is preferably selected to emit radiation at
a predetermined wavelength selected according to the nature of the treatment.
In the case of laser treatment for hair removal the laser radiation source
preferably has a wavelength of between 750nm and 850nm and more preferably
about 808nm. Again, the fluence of the laser radiation will be selected according
to the nature of the particular treatment but for hair removal the fluence of the
laser at the target site is preferably greater than 15J/cm?, and more preferably
greater than about 20J/cm?.

In order to increase the operating life of the device, it is preferred that the
radiation source emits a generally continuous beam once activated. However we
do not exclude arrangements where the radiation source emits a pulsed beam.

The movement means may take many forms such as a mirror or other
reflector, but it is preferably in the form of a refracting means and, more

specifically, a lens, mounted for movement, with there being drive means for



In order to increase the operating |life of the device,

it is preferred that the radiation source emts a
w@enensdoby conti nuous beam once activated. HowewEGBM®7/002305

do not exclude arrangenents where the radi ati on source

emits a pul sed beam The novenght neans may take many

forms such as a mrror or other reflector, but' it is

preferably in the formof a refracting nmeans and, nore

speci fi cal | a lens, mounted for povenent, with there
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4 effecting relative novenent of the refracting neans

r deflectvibethearnaxisadaonecarraegérsent, the dbivarmesns is pperable to shift

one arrangenent, -the drive neans is operable to shift

t ke lesslieaniyainl 3t leastbné efrettiomgederadlyttrarsvgese tathe axis of the

transverse to the axis of the radiation beamemtted

f'fé’cmaﬁ&? beath &nhiBd SsthCie MigtidPasbined! adie phRRularly, the drive
r| ve neans is preferably operable to shift said | ens
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defl ected in the X and Y directions by correspond
skKiRg Agcardingde sysiem imwhith ther ragiationgesamtis the axis, the beam

drive means may be operable to tilt the lens about at
| et bodeflasted in theX\ands¥ directibrs by anrragpsanding shifting of the lens.
preferably, about two generally orthogonal axes. The

drive Iranstherarigigenmaitythd dfivy aidansanap beusperable to tilt the lens
preferably electromagnetic conprising a pernanent a

”EBBGE aﬁal%sﬁoﬁé’ Iabisrhhs\eréd '26 BY beh@ 539?1 BRASRHrE rb’r?i‘éa%’oly, about

the coil to exert rmverrent However, er type

ORES hgfbl@%(mho n Fk&zo el ectric deV| ce, an electric

m)to fovenent or a conbi nati on of

these. Tlnn adn%ctrwnaergn%almgyr rt{.'ixl,g«(e:’emany dll?feerent forms but is preferably

electromagnetic comprising a permanent a magnet and a coil with a current
being passed through the coil to exert movement. However, other types of
operation such as a piezo-electric device, an electric motor or a mechanical
movement or a combination of these. In a mechanical arrangement the
movement may be affected by providing a roller or other suitable element on the
end of the device, which rotates as the device is drawn across the skin, the
rotary motion of the roller being transmitted via a suitable transmission
mechanism to effect said drive.

The device preferably includes control means operable to control the
drive means to deflect said radiation beam. The control means may be operable
to cause said beam to execute a scan pattern with a generally continuously

moving scan spot. Alternatively, the control means may cause the beam to



novenent may be affected by providing a roller or

ot her suitable elenent on the end of the device,
wokioch4800d at es as the device is drawn across tPET/6BRIV;7/002305

the rotary notion of the roller being transmtted via
a suitable transnmission necharfismto effect said
drive. The device preferably includes control neans
operable to control the drive neans to deflecLlsaid

radi at.i on beam The cont ans may ,be operable

cﬁ?ﬁ%‘émga? FRERT neW&'&LF['%C@P{ B‘é%r{térq{ iSCRNSPot interspersed
generallﬁ contlnuously nMovi ng scan spot
Awitar el peripds disingowhichl theesipet issgenasalie stationesanThe extent of
WO 2007/148090 PCT/ GB2007/ 002305 5 execute a scan

patavermenti bétweiencdweklk peviodseandfonthea laggth ofpthie dwell periods in a
interspersed with dwell periods during which the spot

| scgenesabeyadjusteddnaddtorddrcecwitethe Cé‘xterﬁ%ﬁﬂ@ﬁéctlon of the beam
bet ween dwel | periods and/or the length of the dwell
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t he extent of de cti'on eam from

eQ&H gg&léi%%g%ﬂrrﬁggggs so as to conpensate for an

i NCrease or scan spot size as it noves.

In one arran enent contr means is operable to

di t her I ARe & ré‘ﬁ‘%ﬁlﬁ"‘thtgﬁt%@’l‘? g@a@(?t'%@p?@ﬁ)%ﬁ% difBet thgrscan spot
sel ected regions receive nultiple sequenti al

ekplyaaneselegind sgiens sprhehtselastethsegons rdesiveiuliiple sequential
above it extends to any inventive conbination as set
oexpestuwsee or in the follow ng description or clains.

The invention nmay be performed in various ways, and an

enmbodi Whilst tHeriveafionhbs beew deacHesés bb@@é |tté’xtéﬁéfs & any inventive
exanpl e only, reference being made t

2ESABPARYh 3 SHid B88ve bF IH"fHec#allowmg descrlptlon or claims.

The invention may be performed in various ways, and an embodiment
thereof will now be described by way of example only, reference being made to
the accompanying drawings, in which:

Figure 1 is a perspective part cutaway view of a laser and deflector
assembly for a hair treatment device in accordance with this invention;

Figures 2 to 5 are further views of the assembly of Figure 1;

Figure 6 is a schematic view of the optical arrangement showing
movement of the lens to deflect the laser beam, and

Figure 7 is a schematic view showing the mounting of the lens.

The embodiment illustrated in the Figures discloses an apparatus in
which a single laser beam is moved across the surface of the skin to be treated
so as to sequentially target and destroy hair follicles. The apparatus consists of

a laser emitter, a focussing element (here a lens) which ensures that the beam



Figure 1 is a perspective part cutaway view of a |aser

and deflector assenbly for a hair treatnent device in
waewondance with this invention; Figures 2 to BCHG82007/002305

further views of the assenbly of Figure 1; Figure 6 is

a schematic view of the optical6 arrangenent showi ng

novenent of the lens to deflect the | aser beam and

Figure 7 is a schematic view show ng the nounting of

the |l ens. The enbodinent illustrated in the Fig )

dristvass etaraateshieigyista dhe wiargd!t £itsi rignd aaéeve bi’&n’fhe various

is noved across the surface of the skin to be treated

seni®dirnesntsq tes beahl snaydreggeontimbusesn trmt ihsweeps’ the skin surface

follicles. The apparatus consists of a |laser emtter,

aof qchBy bg wlissesb thheitemavesns disdie@hsepsuMere ovement of the
t he beam WD 2007/ 148090 PCT/ GB2007/ 002305 6 delivers
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PG RERTIAf 808 Taser EVERB TN Moy ST sk B Aaniaygd By éans of an
il lustrated enbodi nent to be descri bed bel ow);

nindsielian reptas (asrincthe iHvstratag embadimsnty; e piezaselectric means, an

emtter. The novenent may be achi eved by neans of an
i ebetric arotophwchGasm withha tidnisosssian eltiveraonheckanical drive or any
pi ezo-el ectric nmeans, an electric notor nmechani sm

\/\fcbﬁbﬂ}étr@r@fq‘hégb@nedrl ve, a nmechanical drive or any
conbi nati on of the above. In the enbodi nent descri bed

bel ow, h@tﬂ@%ﬁ{boﬁ%éﬁﬁeécﬁbéa%&Wtﬁﬁb%ﬁ‘%ﬁ’ﬁ&er I'GsdPARAlch passes

beam t hr oug nmovea l'ens eam passes
ohisp ey et PR unp Ve BIER A e Soapsal pfetion the fens
it is subject to differing optical properties which result in the exiting laser beam
passing through a different angle depending on which part of the lens it entered.
Although the use of mirrors is not excluded, the use of a lens is preferred
because reflective mirrors are generally expensive to manufacture; they are
highly subject to optical degradation due to shock, moisture, heat and debris
within the device, and moreover the commercial implementation requires use of
a lens to focus the beam and so an existing component can be used thereby
reducing the number of additional components that might otherwise compromise
the reliability of the device.
Referring now to the illustrated embodiment, the device consists of a
laser emitter 10, mounted in a suitable heat sink block 12, and a focusing lens
14 housed within a moveable support ring 16. The support ring is connected via

a stub 18 to a printed circuit board (PCB) 20. The PCB is resiliently mounted for



passi ng through a different angl e dependi ng on which

part of the lens it entered. Al though the use of
wOorReoro4890 s not excl uded, the use of a | ens i SPCT/GB2007/002305

preferred because reflective mrrors are generally

expensive to manufacture; they @re highly subject to

optical degradation due to shock, noisture, heat and

debris wthin the device, and noreover the conmercia

i npl enmentation requires use of. a lens to focus the

b8RMeMRNtSID thie BRIPSNdicylar sHinstiens it dhe piangsetithenlensyly means of

reduci ng the nunber of additional conponents that

misghiablet X envi ¥ dlexored roatirtingst 2 (ordy ionlsi $ettof wiich lie seen in Figure

device. Referring nowto the illustrated enbodi nent,

t 2% ThyiREBchasitalosdive @oils,aarrX efriviet eoil Bohd sOVINdM@ ©6il (neither
a suitable heat sink block 12, and a focusing lens 14

h@HRA). W & IFT B 2IPeARIpR riskRRAheehi tAB Férm ﬁtiﬁ?@%t% 24. The X

ring is connected via 'a stub 18 to a print
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erpendi cul ar directions in the plane of .the |ens b
PSRBT 608 vaies 550 13 19sneakPL They & il argens BRygs the fens
one set of which is seen in Figure 2). The PCB has
t fiemitaftto deht whearviower pedn Fdgureahand tiredf idirectien coil moves the
(neither shown). The PCB 20 is supported between two
pansanend owigaeesaser? i thaheiew. Tardappliedi vatage (hbgaff@Bolpositive) to
and the permanent magnets 24 therefore operate

Sthg taild dlefepmines el ditedtiohl end AmuheBAFRRRKRENt oFBe Xens in either
direction coil noves the lens fromleft to right when
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ens in and out as see n that view The app
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20 so as to cause the lens to move in the X direction and this has the effect of
causing the beam to track along the X plane of the skin as shown schematically
in Figure 6. When the beam is at a predetermined limit, the Y plane coil is also
energised causing the beam to move in the Y direction. The X plane coil may
then be de-energised causing the beam to retraces its movement, this time at a
different Y position. Thus with coordinated control, the laser beam can be
tracked across the skin in both the X and Y planes to scan a shaped treatment
area.

In a preferred embodiment, the laser moves in steps equivalent to the
diameter of the laser beam or scan spot, so as to uniformly treat an ares of skin.
Once the beam reaches the furthest extent of the X direction, the Y coil is

energised and the beam moved by one laser diameter in the Y direction so as to



controller 26 shown schematically in Figure 1. In use,
the controller 26 passes current through the X pl ane

W@ 007/14809PCB 20 so as to cause the | ens to NORET/GB2G0M©O02305
X direction and this has the effect of causing the
beamto track along the X plan®@ of the skin as shown
schematically in Figure 6. Wien the beamis at a
predetermned limt, the Y plane coil is also
ener gi sed causi ng the beamto nove jn the Y direction.
ProviSe pRasioRRsA TR Of HAStae g8l erefal JB8VeREERgnaRebe Pre-
beamto retraces its novenent, this tine at a
girb§ranemed orpoay becas a Taslt of arsensontiassbegk fmp g skin surface
the | aser beam can be tracked across the skin in both
iR@catirthaY tié aeagmént indhat areshgmainpletsatTiisicouldriemby means of
In a preferred enbodi nent, the |aser noves in steps

eaqléb}f%lgnaefe%tdrhﬁsucﬂ' Qé“’ér?rlROHeie'&:ﬁ)rb aRfecthranth@ rtefparature and

, SO as to uhiformy treat an area of skin. Once

H"eﬁgi’ﬁﬁﬁg%ﬁ?ﬁ@%n&&ﬁ if ll‘ﬁétré%é lfé&‘ﬁg fet@f the X

oi | energl sed and the beam noved

O o ey B A SS o4E pafif th8 Ftroller may

formof raster scan. Scan novenents may be e- .
Edgstdhenmaparnitugigyofiie stens, desigasing With M@%&W@é@&%%wc‘de”c&
fromthe skin surface indicating that the treatnent

ith thkeintaraxgount thengivetgancehifthedaser hramyasnibgnangle to ghe skin's
sui tabl e detector (such as an IR detector) detecting

tl’f&n{aq”ﬂi@%bﬁfielér@rea[& it At enhotiedathbhiite beamt teads to iverge as this
that area is conplete. Wiere the controller applies a

S pattern the controller may adjust the
é'&i@?%d ‘the steps, decreasing with increasing

275 3 TSR path JBEGeRgEFREE Bgr o scan  rait
Sl;(el’c\r;veen two adjacent target sites. In this manner, the target sites experience a
series of repeated exposures, somewhat similar to a fixed pulsed beam. By
adjusting the duration and delay of the exposures the target site may receive
sufficient repeated applications of energy to cause the hair to progressively heat
up and prevent growth, whilst the temperature of the skin does not appreciably
rise, because of the differing heating times and heating absorption/emission
characteristics of the hairs and the surrounding tissue. Due to the relative
melanin contents, hair absorbs laser energy more rapidly than the surrounding
skin tissue and thus heats quicker. Furthermore, due to the geometry and
anatomy of the hair compared to the surrounding tissue it loses heat slower.
Thus by repeatedly subjecting the target area to discrete exposures to radiation

it is possible to heat the hair follicle whilst keeping the surrounding skin at a

nominal temperature. In the above embodiment, the effect similar to a pulse



normal becones greater; it wll be noted that the beam

tends to diverge as this angle increases. |In another
wa@ean/1gsabd ern, the controller noves the | aser PCI/€Ba07/002305

it rapidly between two adjacent target sites. In this

manner, the target sites expergence a series of

repeat ed exposures, sonewhat simlar to a fixed pul sed

beam By adjusting the duration and delay of the

exposures the target site may receive sufficient

epeatweith applatioat ii®rectodllemehipyetoby aapédly reeanaing thetween two

progressively heat up and prevent growh, whilst the

tRReAtHigRt @fitet Wehikkiie fees igebniirilgchebied ini the, avoidance of
because of the differing heating tines and heating
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contents, halr absorbs | aser energy nore rapidly than
the surrounding skin tissue and thus heats quicker.
Furthernore, due to the geonetry and anatony of the
hair conpared to the surrounding tissue it | oses heat
slower. Thus by repeatedly subjecting the target area
to discrete exposures to radiation it is possible to
heat the hair follicle whilst keeping the surrounding
skin at a nomnal tenperature. In the above

enbodi ment, the effect sinmlar to a pulse WO

2007/ 148090 PCT/ GB2007/ 002305 9 beamwi th radiati on,
is actually achieved by rapidly scanni ng between two
adj acent target sites whilst the laser is continually
powered in the avoi dance of rapidly switching the

| aser on and off, thereby prolonging its operationa
life. WO 2007/ 148090 PCT/ GB2007/002305 10 CLAIMS



1. A hair treatnment device for the treatnment of the
human or aninmal skin by |laser radiation to prevent or
WO e@aaesob@i r growt h, which device conprises: PBCT/&82607/002305
radi ati on source for emtting a |laser radiati on beam
beam defl ecting neans for defl{@cting said radiation
beam across the skin, said deflecting neans
conprising an optical elenent through which said beam
of laser radiation passes, and neans for effecting
rel ati ve novenent of said optical elenent and said
source to effect deflection of said beam 2. A device
for tIg AlMStment of the human or animal skin, which
conprises: a radiation source for emtting a beam of

radi atfi on; AMRYGREAtTERRRR YIRS fOTaMb REbatRlett b@%@thiuﬁgan or animal

beamin a predetermned pattern across the skin.
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Cher Ao REp LKl RRTRAIroS 857 SIMAUAK B e dBHIRAY BTl & e

3 or 4, wherein said cosnetic treatnment is effective )

for t heareAsliegting means foraleflgctingisaisl wsiatian brpm@cross the skin,

Clainms 3 or 4, wherein said treatnment is effective

fsaid défteatinguwabne tomatisingsaropiidaheterpemirtbrauagh whichsaidbeam of
devi ce according to Clainms 3 or 4, wherein said

lasatragiation pasebs emid Meahefol sRsdtimgYelivelthe@sinent of said optical

vessel s. WD 2007/ 148090 PCT/ GB2007/002305 11
element and said source to effect deflection of said beam.

2. A device for the treatment of the human or animal skin, which
comprises:

a radiation source for emitting a beam of radiation;

movement means for moving said radiation beam in a predetermined
pattern across the skin.

3. A device according to Claim 1 or Claim 2, wherein said treatment
comprises cosmetic treatment.

4, A device according to Claim 3, wherein said treatment comprises
therapeutic treatment.

5. A device according to Claims 3 or 4, wherein said cosmetic
treatment is effective for the removal of hair.

6. A device according to Claims 3 or 4, wherein said treatment is
effective for the removal of tattoos or other pigmentation.

7. A device according to Claims 3 or 4, wherein said treatment is

effective for treatment of blood vessels.



8. A device according to Clains 3 or 4, wherein said
treatnment is effective for the treatnent of

wa@edozahsope. 9. A device according to C ainms 1 POT/8B2007/002305
wherein said source of radiation conprises a source
of | aser radiation. 10. A deviige according to Caim?9,
wherein said source of |aser radiation conprises a
| aser diode. 11. A device according to Clainms 8 or 9,
wherein said | aser radiation has a wavel ength of
bet we@n 75@nuhesice 8&@ndingli ChaitevBcer dcadrateingsaid tiagtment is
of Clains 9 to 11, wherein said |aser beamhas a

bffeenesiopithgtreatraent dfarelilftel cn?. 13. A device
according to any preceding Cains, wherein said

radi agli on YOYRReE E§rd%g3%e€)ﬁduln¥ ¢ off '8”%9H§re*ﬂ?3éﬁld source of

14. A device accorgbng to any of O ains

[ s a puI sed beam
fgﬁ&iérggé&gglséggosf&é}n%o{ %%gh?aedlg@rfm precedi ng d ai s,
wherein said , npvenent rises,a l.ens
f or mﬁ@emeﬁ'\( dzﬁY&FedﬁCGBrdr‘E%ﬂQ &gqnﬁ‘ roviVAGredR; %?'goﬁ%UfPs of laser
defl ect the beam axis. 16. A device according to Claim
1xliatipre cemprisas @ laperndiodleans is operable to shift
said lens linearly in at |east one direction generally

t ransvdr se A tlevickeaaordingftot@lairbe 8noed whedeihraaid daget radiation
radi ati on source. 17. A device according to Claim 16,

Was elvaveIBhgihdsf awsBa TS 0N af®858hhe to shift said

lens Iinearly in two generally orthogonal directions

ko 85, FSChiER ¥ RrBhgaS APRRDIE oAEY] Ghorin s lser
beam has a fluence of greater than 15J/cm?.

13. A device according to any preceding Claims, wherein said
radiation source emits a generally continuous beam.

14, A device according to any of Claims 1 to 12, wherein said radiation
source emits a pulsed beam.

15. A device according to any of the preceding Claims, wherein said
movement means comprises a lens mounted for movement and drive means for
moving said lens to deflect the beam axis.

16. A device according to Claim 15, wherein said drive means is
operable to shift said lens linearly in at least one direction generally transverse
to the axis of the beam emitted from said radiation source.

17. A device according to Claim 16, wherein said drive means is
operable to shift said lens linearly in two generally orthogonal directions relative

to the axis of said beam.

18. A device according to Claim 15, wherein said drive means is



WD 2007/ 148090 PCT/ GB2007/002305 12 operable to tilt
said | ens about at |east one axis generally transverse
wo o0ovhesoaxi s of the beamemtted from said r aPCHGBRV7/002305
source. 19. A device according to Caim18, wherein
said drive neans is operablel2o tilt said | ens about
two generally orthogonal axes relative to the axis of
said beam 20. A device according to any of Clainms 1
to 14, wherein said novenment, means,_conpri

: ] es a )
geeratiie &9 T ians BbOViags OThaXia danera e pgSesse to the axis

movi ng said deflector to deflect the beamaxis. 21. A
gétheckbeamoamilicdgron saicradizinn seieei n sai d drive neans
is operable to tilt said deflector about at |east one

axi s dener & Idevicearmpeording tto Cledm 48] whdreirmhealtbainive means is
emtted fromsaid radi ati on source. 22. A device

dPERAIE R tilt A Yerkf akd @it derfePalbAorthbigsifii Bixesirbiative to the axis
novenment neans conprises an emtter nmounted for

iraqﬂ% nd drive neans for noving said emtter to
{aféﬁsl a aerﬁt he beam axis. 23. A device according to

a ai m22, erei.n said drive nmeans.i s, .operable,fo . .
ohit1 205 aoieids “Fegedb, fo FL o GiaiBnd i rido whgrein said
generally transverse to the axis of the beamentted )
MRty MefisaceaPrisss 8 edeflectonamriited o8 coyemgnt ;and drive
Claim 23, wherein said drive neans is operable to

sednts foaimbwing saisk defiavtarrtbyeflact the lrpame axls. y

orthogonal directions relating to the axis of said

beam 2325. A drwice arcortity g Chifd a0mMwiikreiheail nirivei theans is

drive means is operable to tilt said emtter about at
lopardblons tfdaid PRABER lavolif aDR4RE SRelXid B8nerally transverse to the
axis of the beam emitted from said radiation source.

22. A device according to any of Claims 1 to 14, wherein said
movement means comprises an emitter mounted for movement and drive
means for moving said emitter to translate the beam axis.

23. A device according to Claim 22, wherein said drive means is
operable to shift said emitter linearly in at least one direction generally
transverse to the axis of the beam emitted from said radiation source.

24. A device according to Claim 23, wherein said drive means is
operable to shift said emitter linearly in two generally orthogonal directions
relating to the axis of said beam.

25. A device according to Claim 22, wherein said drive means is
operable to tilt said emitter about at least one axis generally transverse to the

axis of the beam emitted from said radiation source.

26. A device according to any of Claims 15 to 25, further including



axis of the beamemtted fromsaid radiati on source.
26. A device according to any of Clains 15 to 25,

wo aworheso9e ncl udi ng WO 2007/ 148090 PCT/ GB2007/ OP@BGB2001/802305
control neans operable to control said drive neans to
defl ect said beam 27. A devicé3according to d aim 26,
wherein said control neans is operable to cause said
beam to execute a scan pattern with a generally
contlnuousl novi Ng spot . A devi ce according
crantelipeanheperable i a%tswtsa& drivameans to&@élegbs@dtbeam
cause said scan to execute a scan pattern with
di scr eBé. nofedenice aefordingctn Cdqiot 2Bnivehespier said wontiol means is
dwel I periods. 29. A device according to Caim 28, A
woperibte stei dagentdaid bepnstd exeops ablseah opattemsivithha generally
| ength of the dwell period, or the extent of each

db§ﬁf@j®3|mwmp in accordance with the nagnitude
of the beam def| ect| on. 30. A devi ce according to

Sp:;gg éStSA dlagw %%c%r@gé gg@ﬁbgﬁwﬁeﬁgﬁ 3%@eaontrol means is

nmet hod of skin, treatnent e
LBlp BT 10 PaFFRELoAReLIe 2 SR RANATE R (g Sette movements
a deflecting neans to be incident on the skin,
whkR sran spelinsPesedytivewel Peseds. sai d beam across
the skin in a predeterm ned pattern.
29. A device according to Claim 28, wherein said control means is

operable to adjust the length of the dwell period, or the extent of each discrete
movement, in accordance with the magnitude of the beam deflection.

30. A device according to Claims 28 or 29, wherein said control means
is operable to dither the scan spot between selected regions.

31. A method of skin treatment, wherein a source of radiation
generates a beam which passes via a deflecting means to be incident on the
skin, wherein said deflecting means moves said beam across the skin in a

predetermined pattern.



