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by all potential usSers. r, per e
vascular components of the iris stroma. Very low pigment density causes the scatter of white

light passing through the iris and is as blue, a process similar to the scatter in the atmosphere
resulting in a blue sky. The remaining iris colors result from the increasing density of one or
) more of the forms of iris pigment.

Iris color pIa}"fs and has played a significant social function as an attribute of beauty.
In recent years, alteration of some types of iris color has become possible through the use of
colored contact lenses. Such colored contact lenses can have a prescriptive optical power, or
can be optically neutral such that the lenses serve a cosmetic function only.

There are several disadvantages associated with the use of colored contact lenses for
cosmetic purposes. First, the lenses have the same potential complications of use as contact
lenses with prescriptive optical powers, including allergic reactions to the lens material and
infections from improper handling. Further, contact lenses cannot be tolerated by some
potential users due to the discomfort. Additionally, colored contact lenses require a degree of
dexterity to insert and remove that is not possessed by all potential users. Further, permanent

! changes in iris color cannot be achieved through the use of colored contact lenses,
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In one embodiment, the human or animal is a human patient, and the method further
comprises consulting with the patient to determine the second iris color before applying the
one or more than one laser beam. In a preferred embodiment, the method further comprises
repeating the selecting and applying steps at least one day after applying the one or more than
one laser beam. In another preferred embodiment, the method further comprises repeating
the selecting and applying steps at after a time between about 1 day and about 2 years after
applying the one or more than one laser beam. In another preferred embodiment, the method
further comprises repeating the selecting and applying steps at least one day after a time
between about 1 week and about 1 month after applying the one or more than one laser beam.

In one embodiment, the second iris color does not naturally occur in & human iris. In
another embodiment, the method further comprises creating an opening in the cornea of the
human or animal before applying the one or more than one laser beam, and then applying the

ope or more than one laser beam through the opening.
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laser capable of generating one or more than one laser beam that will selectively remove iris

pigment substantialiy of only a first pigment color, or that will remove iris pigment
substantially uniformly of _alI iris pigment colors to decrease the overall density of all colors
of iris pigment, or that will remove iris pigment of a first pigment color and a second
pigment color while removing more iris pigment of the first pigment color than iris pigment
of the second pigment color. Next, the one or more than one laser beam is applied to an iris
of a first iris color to remove iris pigment. The removal of iris pigment causes an alteration
in the color of the iris from the first iris color to the second iris color, where the second iris
color is a different hue than the first iris color, or is a different saturation than the first iris
color or is both a different hue and a different saturation than the first iris color. The method
will now be explaied in greater detail.

According to another embodiment of the preseﬁt invention, there is provided a method
for altering the iris pigment in the iris of an animal or a human to change the color of the iris
from a first iris color to a second iris color. The method of the present invention is

performed as follows. First, the human patient or animal is examined and, if a human
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colors of iris pigment, or that will remove iris pigment of a first pigment color and a second
pigment color while removing more iris pigment of the first pigment color than iris pigment
of the second pigment color. |

For example, if the second iris color is the substantially the same hue but less
saturated than the first iris color, than the one or more than one laser is selected that will
remove iris pigment substantially uniformly of all iris pigment colors to decrease the overall
density of all colors of iris pigment. Alternately, if the second iris color is a different hue
than the first iris color, than the one or more than one laser is selected that will selectively
remove iris pigment substantially of only a first selected pigment color. Similarly, if the
second iris color is both a different hue and less Saturated than the first iris color, than the
one or more than one laser is selected that will remove iris pigment of a first pigment color

and a second pigment color while removing more iris pigment of the first pigment color than
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procedure discomfort.

Additionally, the method of the present invention can be repeated at a time spaced
apart from the original application of the one or more than one laser, in order to further alter
the iris pigment, after allowing the iris and associated tissue to heal from the original
application. For example, the method can be repeated at least one day after applying the one
or more than one laser beam to the iris. In a preferred embodiment, the method is repeated
at a time between about 1 day and about 2 years after applying the one or more than one laser
beam to the iris. In a particularly preferred embodiment, the method is repeated at a time
between about 1 week and about 1 month after applying the one or more than one laser beam
to the iris.

The use of lasers to remove iris pigment is advantageous because specific lasers can

be selected which create laser beams which are selectively absorbed by iris pigment of



Addi tionally, the method of the present invention can be repeated at a tine
spaced apart fromthe original application of the onel®rNeaEehHAP Ghe

| aser, in order to further alter the iris pignent, after allowing the iris
and associated tissue to heal fromthe original application. For exanple,
the method can be repeated at |east ong day after applying the one or nore
than one |l aser beamto the iris. In a preferred enbodi nent, the nethod is
repeat ed g, ghic &id. rms%gyf@%ﬂov@smae&mﬂmas&wse@a@uy 2GRS St €T appl yi ng
the one ar nore than one | aser beamto the iris. In a particularly

pr ef er r egf spadificl coterstwhileheot Idesti‘nymgl isis pigmeat efhtlar calors. nBor dxamykee theainowt |

week and about 1 nonth after applying the one or nore than one | aser, K beam
to the impEeth %@naﬂé%er&ﬁarpﬁ%%teﬁ souléﬂﬁ)@f‘éethg sphsianbially resnoyg PRl e

because 2C c h are
cel et v E e G B v B 3 Gl R B

col ors. Hémdecmddpeemweaﬂnlscpugm&dnel.ﬂmmhmllylumfonﬁlylﬂstﬂmm pigeehiemidryed y dest r oy

iris pignment of s C coIo e not dest S p| nment. of ot her
col ors. ReEeA& S aht gsify Al Orsﬁ%"‘@ RigRety é&@ﬂ/ ﬁéea %%9135{1&& coul d
be sel echgdialed b%éiﬁ $habé kabditt foTeRY e £R lpyuneewsf Afk pxg%enﬁwm At akdna 1 enove
only pheonielanin. Alternately, one or nore than one | aser beam can be

sel ect edpigmentendurewhild Emovingeneredtibpigament of|the fughpigment splasfthan iris pigneenpi gnent
colors to,.gdecrease.the ovlerall density all colors of his pignent.

Addi ti on8f F SCORE PIRRCES O, ot han  one | aser beam can be sel ected to

remove iris phiABRerfid entddiBént Pihe GBOér lﬁ@ﬂequa@dné lases e€leuiél is pipglRe@ye col or
while renoving nore iris gltgmant of the first 8mant color than 1ris
g

pi gment  lasérstohesusethervihvpicnsB of tedpist be@hlsa{hﬁ?ﬂ@ﬂ’é oy dbeepioronffemmatetigle one or

of the  SuporeRE e el Shff s o 7R PR PR MR Y L R e

t he | asempidearBespaston thhile lady brinagdeaasting appropaiaesiybheMapawet, |thety of iris
pi gnent destruction by the | aser beans by sel ecti ng q@ﬁprl ate
Mor eover |intepsity of fiedaser byams canrke adjisied to BRIz 4338 E’o‘? &gsue g0 |‘ﬁ m ze

damage 1 0 Qedeh tf]alré EpBAfcy BrecRi0 Tﬁ%&h&rﬁ;@éfe&é@erﬁ%duﬁ@&?ﬁ%'oﬁ@&y

t ar get ed FRanor rarerred enbodi ment one or nore than one | aser
is a pul aﬁoxdylﬁnmaxeé:{scﬁmd e dy@\lmsleemgltthe gem@cnglﬂegjeﬂa;at&diw tllnen@or moree t han
one | aser is between about 300 nm and §qu00 For exa sui tabl e

| asers ithen erdasehis shwcepahouiy8 s and Ob SRR U I%E‘ &1 as
the DYE %ﬁ%ﬁie Y50 45030-221dnd t'ﬂ@D@ﬁEZIb%Q)d@iQ(i?{val 4sRseYE §%, @Bce, Inc.,

Franklin
DYE 121, and the DYE 110 models ( Laser Science, Inc., Franklin, MA US).

In another preferred embodiment, the one or more than one laser selected is a
modified excimer laser which pexmits the operator to alter the nature and quantity of the
material through which the laser beam passes. Preferably, the one or more than one excimer
laser will generate a wavelength of between about 100 nm and 250 nm. For example, the
ATF excimer laser used in ophthalmic photoablation produces a beam of ultraviolet light with
a wavelength of 193 nm. The ArF excimer laser beam passes through a specified quantity of
argon fluoride, and both the material and its quantity can be modified to achieve the desired
wavelength, Additionally, LaserSight Technologies, Inc. (Winter Park, FL US) has devised
two solid state lasers: the LaserHarmonic-1 and LaserHarmonic-2. The LaserHarmonic-1 is
‘flash lamp pumped and employs the fifth harmonic of a Nd:Yag at 213 nm. The
LaserHarmonic-2 is a diode pumped fifth harmonic Nd: YLF laser at 209 nm. While a pulse
dye laser or an excimer laser is preferred, other lasers can be used in the present method.

EXAMPLE I



I n anot her preferred enbodi ment, the one or nore than one | aser selected is
a nodified excimer |aser which pernmits the operator to i tvamRen,

and quanti t W#2/6rs? mat eri al through which the | aser beamprass®s/29481
Preferably, the one or nore than one excimer |aser will generate a

wavel engt h of between about 100 nm and 250 rim For exanple, the ArF

exci mer Iaser used in ophthalnic phot oabl ati on produces a beam of

ul travi ol et t mavel th of 19 ArF exc | aser beam
basses ¢hrougtO whEbit o s GHERC G GR e e e oS, ARty Reon: &
mat erial  soddtddthotieaitd foychaage e provdh itik eslof & @ed.ewR it ﬂﬁnalmaru@ﬁctoxy

wavel ength. Additionally, LaserSight Technologies, Inc. (Wnter Park,

US) has dssheesband eqwardistlity ddftgr being cennseled tegandingctheiprasedire and hmdg

Laser Har | fi | & d a Qys the
e o TRk &W%Ngﬁ%%{'s‘as[ IR s b B3 EERHERAR S RB&TTR,
punped fi tdrheddas radmive ﬁl%inéﬂtlﬁrés@ﬁtqﬁ hadtirigdd Antil Me rMAAInGpariP BlotRnt HYE rér@SLr Of
an excimer laser is preferred, other |asers can be used in the present

met hod.  PEAGAOE BreenWD 02/ 0622-59 |8 Novenber 2003 PCT/US01/ 7 ) One nethod
of the present invention is perforned as follows. An adult nale patient is
sel ected who desires to change his brown iris color to green. He is found

in satisfact OrMﬂlc@@neneabrem ietilidl hdd ®adrt discubiet &6 cOfidi@atiogngelad r egar di ng
t he procedure and bei ng " ;fared a suitable laser is selected and is
oG

appl i ed t Epleags 1o EpHAIR B pRbodiments ethes embpdigentsese pessible. o Thespiove the
p|g nt p is to render
hi s |r|se%ﬁggggﬁ#Qﬂﬁ%ﬁg%éﬁﬁmﬁﬂﬂﬂﬁfﬁﬁhgﬁpﬁgen @%ﬁgﬁﬁgbéeenggﬁg%ﬁssed in
consi der abinbodimtsts comhinbd it thisadishesare 0 certai n preferred enbodi ments, other
enbodi nents are possi ble. Therefore, the scope of the appended cl ains
should not be limted to the description of preferred enbodinents
contained in this disclosure. WD 02/062259 8 18 Novenber 2003




PCT/ US01/ 29481 | CLAIM 1. A nmethod for altering iI‘iSf g*ﬁ in a human or
anima]., thereby altering iris color of a first iris ¥% ‘éﬁ“l‘ti’fi’rstzqcﬁs
color to WOsB#6¥d%iris color, the nethod conprising: a) SEFESHVHdSone or
nore than one | aser capable of generating one or nore than one | aser beam
that will renove substantially simlag amunts of iris pignent of at |east
two different iris pignent colors fromthe first iris; and b) applying the
one or {rﬁg man one |aser beamto the first iris of a first iris color to
renove irtI's pignment; where the renpval of the iris pignment causes an
alteration in Aheethed for attbrimghizisfriigndnt i & Sumdn @manitha, fhieraby alteiisg Tl or to t he
second iris color;, and ere the second iris ﬁol 3@%' S Sﬁbstant dally the

same hueolersofiafiest irisdfom pitustdg Splop9ra seqandy s ¢ BTHO COEPEYRE: |5 | ess
saturated t @Flteélftglgfadr{?%r nﬁ&b%ha%odr@rlasegcapa_ﬁl@ of"Eén'E E%ﬁimgfon\g bAhifkelihaiVoge € t he

human or ani uman patient, and where he nmet hod further conprises
consul t jasg behrthdt hﬁllpahom&ubmanmhéllyemiam @miohmis Qémsr[dgmcut@f@blewt twhef ore

appl yi ng t he one ,or PF & | aser beam 3. The nethod of claim1,
further @%Fﬁé*%ﬁm%ml?%tr?@ 83%“5)‘8 44 b) at |east one day after

appl ying t heb)loa[sflﬁhgﬁ% R'o8e bl 8O ffn bﬁéﬁE&rQ‘%ﬁH‘t@ é::e firBE iRt A et @fis €diad 1 1,

further conpr epeating steps a) and b) after a time between about 1
day andreahewtiheirisgagmemnf ter applying the one or nore than one |aser beam
5. The nethod_of claim1 rther. conprisin eat.i ste . b)
after a ti rreWB%fF\ﬂé%FFma‘WBL?g emggpﬁpgg{%ﬁ# Coltl ‘p% %pﬂ%sﬁe one
or m)reffoﬂ?@m?ﬁﬁﬂl@é@lbr%eﬁg‘secoﬁdumwfeﬁﬂmd of cl aim 1, where the second
iris color does not naturally occur in a human iris. 7. The method of
claim1, far wher thcmqmn& inscadomsiasibsnalyshe sameguer st litsh HSeRIBHU t he human

or animal before a r n.0 aser beam and then
appl yi ng"d ef%@eé?ﬁ?ng% %ﬁﬁ‘g{ ‘FR gﬂ@?qdég%'tﬁ%t Sﬁﬁ%&g%gh t he opening. 8. The
met hod of cl gi rMryk, mMhEd 6f &lien ONEh&E tiFtiuthak e Bnianeid Anenamseltient, ent waem pul se
dye laser. 9. The nmethod of claim1l, where the one or nore than one |aser

beam gerthe methdd fizrgier somarisdseogaRing wilehgaticns Bulatergure B 5eoRd LT 900 nm

ﬁg'mi-rl;hgrb &Q%f?pl%g%eaon”é‘ e mg)ruertﬁgnetgne(i%gpﬁéaﬂ.ng al t‘erl ng iris pignment in the

3. The method of claim 1, further comprising repeating steps a) and b) at léast one
day after applying the one or more than one laser beam.

4. The method of claim 1, further comprising repeating steps a) and b) after a time
between about 1 day and about 2 years after applying the one or more than one laser beam.

5. The method of claim 1, further comprising repeating steps a) and b) after a time
between about 1 week and about 1 month after applying the one or more than one laser beam.

6. The method of claim 1, where the second iris color does not naturally occur in a
human ixis.

7. The method of claim 1, further cornjprising creating an opening in the cornea of
the human or animal before applying the one or more than one laser beam, and then applying
the one or more than one laser beam through the opening.

8. The method of claim 1, where the one or more than one laser selected is 2 pulse
dye laser.

9. The method of claim 1, where the one or more than one laser beam generated has
a wavelength of between about 300 nm and about 900 nm. '

10. The method of claim 1, further comprising altering iris pigment in the human or

animal, thereby altering iris color of a second iris from a third iris color to a fourth iris color,



animal, thereby altering iris color of a second iris froma third iris
color to a fourth iris color, WO 02/062259 9 18 Novenbdf Yoygmber 2003
PCT/ US01/ 29480 sgh@2fet hod conpri sing: a) sel ecting one or npCEUSHENiZEINE

| aser capabl e of generating one or nore than one |aser beamthat wll
renove iris pignment fromthe second iri§ and b) applying the one or nore
than one | aser beamto the second iris of the third iris color to renove

iris pi gr’r@n,]t' § Mg@r J.he renoval of the iris pignment of the second
sel ected co Ig?tﬁélaﬁs ls'gan'al teration in the color of the second iris from

the third irisare@lefing oné Hembaihhiof Kse ehble dlendBndBid Gnsk thidéd® 10,
where the second iris_color is substantially same as the fourth iris
col or. 12 lasphbearethpouilorenmere ini nigmenitieone tersecaddtimdandr i s col or is

substantially differ. n .t he .four iris color. 13..A nethod f.or
altering iris g} %‘#@hﬁg ?;}H: Otélg%ﬁr?goﬁgg}anf fgﬂaﬁ?ﬁb?ﬁ‘et%@?seﬁp?%msn%ﬁ‘er&‘gd %3 or of
a first i rcokrts emode fifig picmehs ag@l or to a second iris color, the nethod
conprising: a) selecting one or nore than one | aser capable of generating
one or nore thdhersdbe remeval obg iy pigmeny af|the sepprdeselacted qolagreewses af akaratiemst
two differ R | colors. fr, first. dris:.and b) applying the
one or _mr@ﬂ{ehc'g%dr%gieﬁéa@géeﬁrdl gaf%l@glet e ng%g}orité |ﬁlse iJ8 ‘ﬁ;i‘r‘% (]:,oiqr.i ris color to
remove the irid1piTsemithoddlagm 105 wherotekecohd iritecoldr i§ sitisEBly SRR InaN
alteration in the color of the first iris fromthe first iris color to the
second i r fQUIKIrELolosng where the second iris color is both a different hue
and,l ess saturage hahh L+ lJf4d r claim 13,
vvher) e the hum%ﬁbﬁhgnl nacfdh‘lﬁ&.s&%&nﬁfljoﬁé{lﬂe%at@?é%? ],Jd gr%%dc OTév.\kﬁé @sﬁgalﬁéﬁg{@ urt her
conpr i ses thanthe fdurthgrigicblor.t he patient to determne the second iris color

bef ore applyi nﬂ tt}g one .or nmore than one | aser beam  15. The nethod of
claim13, furtHér Adprfteriog dus Piggient i gduganon anigyal gtheyeby glteringaris g ay

af ter applogidd @t b iRst HE oM MBER ifid\@lorADE sb8iriPERAMR, the method comprising:

a) selecting one or more than one laser capable of generating one or more than one

laser beam that will remove iris pigment of at least two different iris pigment colors from the
first iris; and

b) applying the one or more than one laser beam to the first iris of a first iris color to
remove the iris pigment;

where the removal of the iris pigment causes an alteration in the color of the first iris
from the first iris color to the second iris color; and

where the second iris color is both a different hue and less saturated than the first iris
color.

14. The method of claim 13, where the human or animal is a human patient, and
where the method further comprises consulting with the patient to determine the second iris
color before applying the one or more than one laser beam.

15. The method of claim 13, further comprising repeating steps a) and b) at least one
day after applying the one or mor_'e than one laser beam.

16. The method of claim 13, further comprising repeating steps a) and b) after a time
between about 1 day and about 2 years after applying the one or more than one laser beam.

17. The method of claim 13, further comprising repeating steps a) and b} after a time
between about 1 week and about 1 month after applying the one of more than one laser beam,

18. The method of claim 13, where the second iris color does not nafurally occur in 2



16. The method of claim 13, further conprising repeati n ste

after a tinme between about 1 day and about 2 years aft %F%}‘P +%2° one

or nore t{jan,ons.dpaser beam 17. The nethod of claim13 lﬁ@ﬂhg@lhmm

conpri sing repeatl ng steps a) and b) after a tinme between about 1 week and

about 1 nonth after applying the one or nore than one | aser beam 18. The

met hod of claim 13, where the second illis col or does not naturally occur in

a 18 Novenber 2003 WD 02/ 062259 PCT/USOL/ 29481 10 human iris. 19. The

met hod bdmai &rism 13, further conprising creating an opening in the cor nea of
[ t he one, or nore than one |.aser m

2nd ¢ hen apptdi 18e M CHEIERT 1 Bt o Bics e S ARFERE Gu T cOfmes o
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selected i's a pul se e met aim 13, ‘where e one
or nor etelal ormeort dlzar orfedlaser pemartatoagh tisaspedingavel engt h of between about
300 nm and about 900 nm 22. The nethod of claim 13, further conprisi n
altering irigd0® p.T@ﬁéaﬁthwqoM@rrhéﬁawhﬁfﬁ thea?ﬂerPdlmorPﬁ}é@e%‘%ﬁ laper splpeigd forg RUl af‘o| or
of a se(&ﬁ Flashls froma third iris color to a fourth iris color, the nethod
conpri si % %11) sel ecting one or nore than one | aser capable of generating

one or nore phaTheRtethdReLElaideds) What (W dile drafitieahad iife i@ HeRh gdenaatetihe
second iris; andﬁ@%l Epl yi ng the one or nore than one |laser beamto the
second ihes 8 wavelergih of beivern about 390 amm ewst shonb9e0 1M s pi gnent; and where the

i teration - vins aBhg B el 45 BeBRECTR AR ElT a0 Beri Y e Mmap o
the fourhfindil iereb9lafErin?is diiér d¥ed $eendiris Fhadh MiiZd ihe16r fohefosAR @ﬂldcdlbt

color is substantlally Same as the fourth iris color. 24. The nethod of
cl ai m 23he mﬂmdcbm@nsmgond iris color is substantially different than the

fourth iris c ci
selecting one or more than one laser capable of generating one or more than one

laser beam that will remove iris pigment from the second iris; and

b) applying the one or fmore than one laser beam to the second iris of the third iris
color to remove iris pigment; and ‘

where the removal of the iris pigment of the second selected color causes an alteration
in the color of thc second iris from the third iris color to the fourth iris color.

23. The method of claim 22, where the second iris color is substantially same as the
fourth iris color.

24. The method of claim 22, where the second iris color is substantially different

than the fourth iris color.





