1 Apparatus and Methods for Skin Treat nent Thi s
invention relates to apparatus and nethods for skin
treatnment and in particular, but not exclusively, to
whaotvre@b ment of human or ani mal skin usi ngptas@ros7/002305
radiation to effect a cosnetic and/or therapeutic
treatnent, for exanple hain renoval. It is

al ready known to use |aser treatnent for hair renoval
Laser radiation is directed towards the skin with the
radi ation belng absorbed in the ha%f foII|cIe and on
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radiation i s sel ect ed so as to be absor bed by nel anin

i n This iInsintipeIrelates torepatdies and methodsdar sldn digatnent and in

tenperature which causes it to stop growth. Although
paitisgladepdenafexchisiviels do thadieatremn driurhen okianinszlrskinl 8gng

cause local skin heating, the heating of the hair
laskolrédietien ite effactha mmsenetic warel/or therapelitis dreatreemly &br example

targeting one hair at a tine with a narrowy focused
halrasmovdieam is rel atively inefficient and tine

consunming. To inprove the tinme for treatnent, many

nmodiialtasgrknbainrto e styslr trdeinhare somesil @movahilaseeamdiadbn
by focusing a nunber of |asers onto an area so as to
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However, the laser emtter is usually the nost
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provi sion of several |aser emtters in a device nmakes
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ective to manufacture
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f eat ed er consideration 1’s
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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 ii expensive fo 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



may be reduced if their routine operation requires

repeated switching on and off of the emtter during

treatment. It is therefore desirable, though not
wesments@b, for the hair device not to requi perepeateshs

switching whilst treatnent is being carried out.

Accordingly, in one particul ar2aspect this invention

provides a hair treatnment device for the treatnent of

the human or animal skin by |laser radiation to prevent

or reduce hair..growh, which device conprises: a.laser
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be defl ecting neans for deflecting said radiation ,

be%[ﬂ“%@r”ﬁ@%f 4%@9&@%6%'@8 dhereleeg FoRrabieafRousimnt iegperyial, for

an optical elenent such as e.g. a lens_through which _

salla e&favise nohserequigirapsaled pukeurg whild tiasiRgniippeing carried

effecting relative novenent of said optical elenent

amiisai d source to effect deflection of said beam

It wll of course be appreciated that, instead of

havi ng Adserdirgar i atlieatpiaditusouasiect ehist invehtiod i weddes a hair

with the lens noving relative to the source, the

oppaineet devieniye trentreaiseanlt sdthpdammdl & avieaeliyin bhdadee nadiation

Is kept relatively stationary whilst the laser is

mote gdlevedit ok Feduge hia@rgrowth, whlshdidyepesgirkks: to

effective rel ative novenent by noving both the | ens

and t he lhasetdiato 66urck@or @XRINY £1asbr taRtionwRam
constraint on the novenent of either due to the size

of the tdew gflecting meahB f@NRHREENASNE FddiaidH Sedri ¥eksE Bk skin,
provi des a device for the treatnent of the human or

andaitetefddting nYddng _fboﬁﬁigﬁmgsé‘rﬁépt%af @rrighfé'hit P RYE L fa‘;lé’ﬁs through

emtting a radiation beam venent nmeans
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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.



3 The treatnment effected thereby may be

excl usively cosnetic treatnent, exclusively

therapeutic treatnent or a mxture thereof. For
waxanplywot he treatment nmay conpri se one or potreBefor002305
renmoval of hair renoval of tattoos or other skin

pi gnent ati on treatnment @f visible capillaries

such as port wi ne stains or surface veins, rosacea and
simlar discolourations treat msnt to reduce the

appearance of cellulite erably, sai

radi at iT0f imeat @@?ﬁf?ﬁj SIB%FQBVI%@P@ r%lbﬁtve@)’nc%%”&?t@etreatm@nt
The | aser radiation source nmay take many forns, but in
orfexclisivalyg dhesapeutiey tigetaentager a dnpdes ffieseplasker example, the
radi ati on source is preferably selected to emt

r ddigdinieohmay camprisdenepenineetionavel engt h sel ect ed

according to the nature of the treatnent. In the case

of | aseembvdaf hreint for hair renoval the |aser

radi ati on source preferably has a wavel engt h of

bet weemnembiny entidoB D0 ntheasinmigeepatder abl y about

808nm Again, the fluence of the laser radiation wll

be sel eeheteracs aisiiagabilati®e siel bs @oafwihbaigiag tor eulfate veins,
treatnment but for hair renoval the fluence of the

| 35&dceatarddngmilar O&doidirkBonss preferably greater than
15J/cn2, and nore preferably greater than about

203/ cneatment to FdHUREARE a?@eér@ﬁé@@%ﬂbh@ operating life
of the device, it is preferred that the radiation

source P?%%Fa?blf‘ s@%nt%rd?étﬂ ¥ SRRl &B’rﬁ&i‘re@eﬂé‘sgf‘%latlon source. The

activate However we 0 not ex e arrangenents
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he novenent neans many forns suc
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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?,

[n 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



4 effecting relative novenent of the refracting neans
relative to the |laser to deflect the beamaxis. In one
arrangenent, the drive neans is operable to shift the
wloemer/d4kmearly in at | east one direction genecabiyorwo2sos
transverse to the axis of the radiation beamemtted
fromthe radi ati on source. Mr4 particularly, the
drive nmeans is preferably operable to shift said | ens
linearly in tmo generally ort hogonal directions

relati. 8 axd, s f e radi ation beam thi
e RS Rk uBrled bl & il ed Fhiaffl 0" e taser to
rait'nbm he Z axis e ! . .
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ftlng of the n anot her arrangenment,
£ e Taebiie a&%ﬁ%@ﬂ@&é@&tﬁ%g%@rﬁﬁw frapfieri% Rﬁb‘t‘iﬂ% of the
st one axi s transverse to the beam axis an
wﬁ?@ag?féfb&agbﬁwf@aﬂo&em fhﬁor@@{@ﬂaﬁw%rMﬂ@g@ﬁl’aﬂPufa%sthe drive
The drive neans may take many different forns but is
prieearsns yPrefesably oppryable do c¥iipriaid ngna lipearunientwa generally
magnet and a coil with a current being passed through
t h@tf@épﬁaltdjrwem retaiidenionthe aitanel e, radiatien bieppedn diiis manner,
operation such as a piezo-electric device, an electric
nmi@lgng ar ceordpeteasyistarh imuihénheltre rediatiort bewinriathe X ofis, the beam
these. In a mechani cal arrangenent the novenent may be
afih@cbedetiyctpd ovindiXhgnd Yrditeconsory atriesposding ahblfing of the lens.
el ement on the end of the device, which rotates as the
devi celii andthawarracgassntt the ¢lidenmebienagtay yparablead ti@tfthe lens
the roller being transmtted via a suitable

t rbpathisishsinomeshanasNdree & fretespabgis HhidY More prefera'lEhre about
device preferably includes control means operable t

CORb ehetdNg oBthbyéhdreres to deflect said radiation
beam The control neans may be operable to cause said

beam t ghexefie GndarfC dRaPabkE Ma r\ﬁf Lt HENGHA 't%ﬁﬁ is preferably

conti nuously novi ng scan spot, ternatively,
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pattern Wlth i scret verren a scan
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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

fo cause said beam to execute a scan pattern with a generally continuously

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



In one arrangement, the control neans is operable to
dither the scan spot between sel ected regions so that
sel ected regions receive nultiple sequentia
WEXJUOS LIS®S . Whil st the invention ha_s beewar2007/002305
descri bed above it extends to any inventive

conbi nati on as set out above of in the fol I owi ng
description or cl aimns. The invention nmay be
performed in various ways, and an enbodi nent thereof
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Fi gure 1; . Figure 6 is a schematic view of the

optr BN L PAULTRA SRR P UB e P8t ohdeatantas the beam

deflect the laser peam and Figure 7 is a schematic _

Vil étﬁ&%uﬁanwﬁémﬁgl@m $has cqrﬁ@eqsgz,t%for.an incregg or decrease in

enbodi ment. illustrated in the Figures discloses an

apyar $PASSIER aGHiePes: singl e | aser beamis noved across

the surface of the skin to be treated so as to

sequentli AN¢ prieageyaentatihe ehedor myganais ofesiible do eitherTthe scan spot

apparatus consists of a laser emtter, a focussing

elPehEern EhRlecdaragions)sontiiat Iselotadr rgidrisatective makiple sequential
exposures,

Whilst the invention has been described above it extends to any inventive
combination as set out above or in the following description or claims.

The invention may be performed in various ways, and an embodiment
thereof will now be described by way of example onty, 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



6 delivers targeted energy to the target site, and a
drive. In the various enbodi nents, the beam may be
continuous so that it 'sweeps' the skin surface or it
woepobas@ul sed so that it noves in discrete s&EBRS00THR305
novenent of the beam may be controlled by one or nore

of the follow ng: novenent of @ lens (as in the
illustrated enbodi nent to be descri bed bel ow);

novenment of a mrror; and novenent of the | aser

rni;iﬁjter The, movenent ma b? achi ved g means %

o0 S0REYi P (e 1At o ed0eRbaarTre )t &4 various

pi ezo-el ectric ans, an electric notor mechanjsmwth

a etf?%%fﬂ?ﬁ%% bt BR30 enaabeanseREHI QLIS SOdNRY & ‘Yreersythe skin surface
combi nati on of the above. In the enbodi nent

de¥ df MYdPBAUGRA 50 s b menes ik disceeta sdepsatinenmexamest of the
the | aser beam t hrough a noveable I ens. As the beam
pesEs Malrsuevtiched bease o madre ot fellawing rpydraentrf a lens (a
optical properties which result in the exiting | aser
beaitheisstiaigd ehmtmdiherd tdibkfdaseribechbrjbw); depemiin gf amirror; and
whi ch part of the lens it entered. Al though the use of
mmewnseniof ot laegicéritted, Thdenavsmeaf may lbernghiesved by means of an
preferred because reflective mrrors are generally
expisibn endior fanif gt Hustrated eymisodimbhiyhh ypisadbglectiic troeans, an
opti cal degradation due to shock, noisture, heat and

delhdtisc Widihi methanistaviitea tamdnie @PNBFe; e RATELIGIrdk or any
I mpl ementation requires use of a lens to focus the

beammandicamfame gd gt | Ng conponent can be used thereby
reduci ng the nunber of additional conponents that

M ght o BRS % BSJIFRAPHSIRBE tRfow, & had drhiktér %fusteBQNh:ch passes
devi ce. Ref erring now to the 11l ustrated

e'ﬂ?‘i@@s@?ﬂéamttﬁﬁau%ﬁ .':1 @%v&éﬁlé lHsS A%ft EE%@%&&%%& gﬁrSﬁgHLg're lens,

mounted 1 n a suit heat " siI nk
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he" support connec ed via a
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u The PCB has two drive
cBPrlsE) ﬁeff'%%w DB i GRnEla PeESEs b PHBIRRBFS: they are
rrE CB 20 is supgorted bet ween two per manent
EU%Ct e 24 RO BB Sy ﬂ@%o@%un@n&e@h@nd debris
Flnanent magnets 24 therefore operate simlarly t
t Wét \‘/“'otﬁ‘éé‘-’eé’&elr angl neepsidp saRERCTCThENpeMPRIGERR é@ﬂt&r@swse of
moves the lens fromleft to right when viewed as in
FRdane & fegus thRderntiandso am exsiing wovwenentecarehe Usad thereby
and out as seen in that view. The applied voltage
( Frsyatniovibe aunpssiof mddjiona cohponentsshatehighhbthesvisbeompromise
d| rection and anount of novenent of the lens in either
t the Elialritty vf dhia deticoon. The voltages to the coils are
controlled by a scan controller 26 shown schematically
i n Fi gheferdng now to tHeniluskatetihembeoditeat,| B A6/i@AS68SIsts of a
current through the X plane coil in PCB 20 so as to

clagseeiiiteer! ENIndtEPWea istithihe heallishRAHbAN1ANghd BifSclRA% lens
the effect of causing the beamto track along the X

pl aneusdd itRinskiridvasnis RavPos ¢ing Mt 'l“ﬁé"swpd)rf‘ nﬁg %E&wr@cted via
When the beamis at a predetermned [imt, Y pl ane

cRistub $8 & 8 t
Voo Fon PrENE Goafdosmly m%@ifﬁwﬁggaiﬁfﬁéf? thlbfea for
causing the beamto retraces its novenent, this tine

at a different Y position. Thus with coordi nat ed

control, the |l aser beam can be tracked across the skin

in both the X and Y planes to scan a shaped treat nent

ar ea. In a preferred enbodi nent, the |aser

noves in steps equivalent to the dianmeter of the |aser
beam or scan spot, so as to uniformy treat an area of



WD 2007/ 148090PCT/ 692007/ 002305 8 provi de a stepped
formof raster scan. Scan novenents may be
preprogranmed or may be as a result of a sensory
wieemdbegdof rom t he skin surface indicating that/ceb®n0230s
treatnment in that area is conplete. This could be by
nmeans of a suitable detector (duch as an IR detector)
detecting the tenperature and determ ni ng that

treatnment in that area is conplete. Where the
copntro a,ste attern,

Sl BHo81 P8P LS AR R0 R e W o b mear o
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angle to_the skin's pormal beconmes greater; it wll be
no%egniehg{:%t Ras WarA ventiist an ok Mg ecallsandhias Y adigeecoil (neither
i ncreases, In another scan pattern, the

coHtME)! &he SR 20tineuPRAIad befwsearwprarmphentymbatatedd. The X
two adj acent tar%et sites. In this manner, the target

si #ek Yesqiler ore e P& Bs 0 iaad 08 peepeaeeidmegpeis e therefore operate
sonewhat simlar to a fixed pul sed beam By adjusting

t hemilamata e \wick delsdy adbuddpeabzpddentdirettmnt @ilgedves the lens
site may receive sufficient repeated applications of
enferrgyeft oo dahtsehdrheiehatl rastin fgwgriessd el Y dheatiorupoiandves the
prevent growth, whilst the tenperature of the skin

ddess imoanchpiraecseainl i thidt sesw. teaysticoolide Gicbhgrd adositive) to
heating tinmes and heating absorption/em ssion

chae aotie Hekindsthe hectval 4/l amduhher rBYVdAsMiNBe lens in either
tissue. Due to the relative nelanin contents, hair

aliporksanaseie BRIy THIO BRI H ¥hd hanst |
skin tissue and thus heats %ﬁi cker. Fu?tdlzgr%{t@?gggdewg sean

t @ohhslI e idnh sMenatebk Ry BEukhe hair conpared to
the surrounding tissue it |oses heat slower. Thus by

D08 SLke U G 5ol SR Mol 0 ISR B g s
R e e e T
bR 3R, Ry ek BREYAL lsmatan
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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 area 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



10 CLAI M5 1. A hair treatnent device for

the treatnment of the human or animal skin to effect at

| east one of hair renoval, and prevention or
woreduasioon of hair 5growt h, which conpri sespcBGB2007/002305
radi ati on source for emtting a beam of radiation;
beam defl ecti ng neans for def8ecting said radiation
beam across the skin, said deflecting neans

conprising: a refracting means through which said beam

r%"l"?’@%lt ?Lé’?efpé% . ?{W a géeslé%rte Strcreagn C%ﬁ nCR’y or ti ap® Pre-

dflarroggatnl'lr%ga otrorna(?yf tgg %Es adr%fsluﬁmfIaos%nggrysfge&acﬁafmm ‘N‘e skin surface
indicating that the treatment in that area is complete. This could be by means of
a suitable detector (such as an IR detector) detecting the temperature and
determining that treatment in that area is complete.

Where the controller applies a stepped scan pattern, the controlter may
adjust the magnitude of the steps, decreasing with increasing angle of incidence,
to take into account the divergence of the laser beam as the angle to the skin's
normal becomes greater; it will be noted that the beam tends to diverge as this
angle increases.

In another scan pattern, the controller moves the laser to scan it rapidly
between 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 fo 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



control neans operable to control said drive neans to
defl ect said beam wherein said control neans is
operable to control said drive neans to effect

wir mepre@nanmed i ndependent novenent i n sai dpoticdao@onabsos
15directions to scan the beam across the skin to treat

a treatnent area. 2. Agdevice according to
Claim1, wherein said source of radiation conprises a
source of l|aser radiation. 3. A device

according to Claim2, wherein said source of |aser

r Baaat WBR Eeliadions és agtually exchifivedeby 28RidlX geidg between two
according to Clainms 2 or 3, wherein said |aser

r adiegentoargrisitas waNlell trdaseras chetinuedy ppserid ndlesBitiance of
5. A device according to any of Clains 2 to 4, wherein

s edpidly asgchibgame laasr en ahdiefidbeshy grelanging ithaneksidhaltife.

6. A device according to any preceding Cainms, wherein

sai d
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11 radiation source emts a generally continuous beam

-7. A device according to any of Clains 1 to 5, wherein

said radi ation source ents a pul sed beam 8. A
devi ce according to any of the preceding d ains,
wherein -said 5refracting neans conprises a |l ens
mount ed for novenent, 19, A device according to
any preceding Caim wherein said control neans is
operable to control said drive nmeans to cause the beam
to execute a scan pattern with discrete novenents of a
scan spot interspersed with dwell periods when the
beamiéiﬁdﬁﬁionary.

1. A hair treatment device for the treatment of the human or animal
skin to effect at least one of hair removal, and prevention or reduction of hair
growth, which comprises:

a radiation source for emitting a beam of radiation;

beam deflecting means for deflecting said radiation beam across
the skin, said deflecting means comprising:

a refracting means through which said beam of radiation passes,

drive means for moving said refracting means in at least two
generally orthogonal directions to effect deflection of said beam, and

control means operable to control said drive means to deflect said
beam, wherein said control means is operable to control said drive means
to effect pre-programmed independent movement in said orthogonal
directions to scan the beam across the skin 1o treat a treatment area.

2. A device according fo Claim 1, wherein said source of radiation
comprises a source of laser radiation.

3. A device according to Claim 2, wherein said source of laser
radiation comprises a laser diode.

4, A device according to Claims 2 or 3, wherein said laser radiation
has a wavelength of between 750nm and 850nm.

5. A device according to any of Claims 2 to 4, wherein said laser
beam has a fluence of greater than 15J/cm?.

B. A device according to any preceding Claims, wherein said
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1010. A device according to daim9, wherein said
control neans is operable to adjust the length of the
dwel I period, or the extent of each discrete novenent,
in accordance with the magni tude of the beam

def | ecti on. 11. A deviqge according to daim9 or
Claim 10, wherein said control neans is operable to

di ther the scan spot between sel ected regions. 15 12.

%ﬁ%@ t_ment human or. ani mal skin
éﬁ S gﬁsﬁc};ﬁ?{%Eé\@gﬁg@é‘leﬁ%&f%}ﬂgﬁﬂ%@c??%d with reference

' [ h conpanyi n
:Jlgavmangsfas Aldl URLrated, nioagl}{y 8I C}ain%sqlcto g:pwhgreingsaid radiation

evice according
source emits a pulsed beam.

8. A device according to any of the preceding Claims, wherein said
refracting means comprises a lens mounted for movement,

9. A device according to any preceding Claim, wherein said contro!
means is operable to control said drive means to cause the beam {o execute a
scan pattern with discrete movements of a scan spot interépersed with dwell
periods when the beam is stationary.

10. A device according to Claim 9, 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.

11. A device according to Claim 9 or Claim 10, wherein said control
means is operable to dither the scan spot between selected regions.

12. A device for treatment of human or animal skin substantially as

hereinbefore described with reference to, and as illusirated in any of the

accompanying drawings.



