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A complete lack of iris pigment results in a pink color due to the coloration of
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 plays 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 serves 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 1¢ast 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 a 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

one or more than one laser beam through the opening.
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iris pignent. e renoval of iris pignent causes an alteration
second iris color. In one embodiment, the method comprises selecting one or more than one
laser capable of generating one or more than one laser beam that will selectively remove iris
pigment substantially of only a first pigment color, or that will remove iris pigment
substantially uniformly of all 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 explained in greater detail.
According to another embodiment of the preseﬂt 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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col or apd ReR&HR RA6stantially of only a first selected pigment color, or that will remove iris

pigment substantially uniformly of all iris pigment colors to decrease the overall density 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.

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 éaturated 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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ocular structures. If necessary, a temporary contact lens can be applied to reduce post-

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
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preferred enbodi nent, the one or
than one laser is between about 300 nm and about 900 nm. For example, suitable lasers
includes the Due-220, DUO-221, and the DUO-210 models, as well as the DYE 120, the
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 permits 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
ArF excimer laser used in ophthalmic photoablation produces a beam of ultraviolet light with
a wavelength of 193 nm. The ArF excimer laser beam passes though 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 are preferred, other lasers can be used in the present method..

EXAMPLE I



nore than one laser is a pulse dye |aser and the wavel ength generated by

the one or nore than one |aser is between about 300 nm and about 900 nm

For exanpwe,02mei2sabl e | asers includes the Due-220, DUOC 2PCT/tzad294Be

DUO- 210 nodel s, as well as the DYE 120, the DYE 121, and the DYE 110

nodel s (Laser Science, Inc., Franklin, MA US). In another preferred

enmbodi nrent, the one or nore than one I7aser selected is a nodified excimer

| aser which permts the operator to alter the n%t% re and quantity of the
r

material thiGgrethpd ehtheaesegkoyenion s perduasd BYbAP, 2dpk el RAtSAt oy e

than o LAB o (R S 1 P gt f J t 100 nm
and 250000 WBB s nBionihec i RRERERE Blob BRenote 8o SEERA0Y

phot oalyeadrhlomndycatiy Geslite AeLbeihg ubinseled edgatdihg ¢iet protddare andieengd engt h of
193 nm_ The ArF excimer |aser beam passes though a specified quantity of

ar gon fHAreRsrgdd @, subizide bpsemistsplected vad issapphierto eash ik Arpugh e patipat sdaiadti ed to
achi eve . the desired. wavel engt.h...Addit.i | | Laser Si ght Technol agi es,
. - Pieas ongrievE pistiRy BraBH i LRR i Mg IR g 3¢ U fhud

Laser HyfigRbCorbe@nd Laser Harnoni c-2. The LaserHarmonic-1is flash lamp
punped and enploys the fifth harnmonic of a Nd: Yag at 213 nm The
LaserHarnonic-2 is a diode punped fifth harnmonic Nd: YLF | aser at 209 nm

can be ubed AfrobHE e Rietent iyERigutas TespRT Bt B RgERBLE S0/ 20431 7
One metRaeof 1 gt ﬁl\%ﬁé}}ed QMESinOfts,| GhR nlaiREh @ Srel [Rs$i010S THRR R e Mal €

patient 1s selected o0 desires to change his brown iris color to green.
He i s fsoopecbfithe sgtendécchimmsyshogkdnent b lianidd ac teatestréptiontof paéfesed bei ng

counsel ed regardi ng .the procedure and being prepared, a suitable laser is
sel ect ednbodignis inedying (Bis<UsciPsPFe. s t hr ough the patient's intact corneas
to renpve pignent present in his irises until the remaining iris pignent is
to render his irises green. Although the present invention has been

di scussed in considerable detail with reference to certain preferred
enbodi nents, other enbodi nents are possible. Therefore, the scope of the
appended clains should not be limted to the description of preferred
enbodi nents contained in this disclosure. WO 02/ 062259 PCT/US01/29481 8




| CLAIM 1. A nmethod for altering iris pignment in a human or animal,
thereby altering iris <color of a first iris froma first iris color to a
second i rwe eobns9 the nethod conprising: a) sel ecting on@Carusope®st han one
| aser capabl e of generating one or nore than one |aser beamthat wll
remove substantially simlar anmounts gf iris pignent of at |least two
different iris pignent colors fromthée& first iris; and b) applying the one
or nor n one |laser beamto the first iris of a first iris color to
renove -t ts pignent; where the renoval of the iris pignment causes an

emve LA tere the rem s pi gne an
Cecon | ri's oah otk afribe FipeRtag i R O i, by BT 0 11

same hueloasf k @stfitis $itom & ifEstdeib oolobtd a sesbed &id dodors eleomdthod icompribiag: i s | ess
saturated than the first iris color. 2. The nmethod of claim1, where the
human or anidhégleqtiag Hnp GrareTp shancaie lasghernablerad generating PRHEI 1gre thal OB npri ses

consul t] Wit h atien £ m S 1L fore
appi vi et heeb fhat B RO S Rk S Bl PR Rie sl A8 B o 1,
f ur t herqig&emritis bixtndneBSletd fGmShePsst dis;and b) at |east one day after

applying the one or nore than one | aser beam 4. The method of claiml,

further conpb)esplpiggrtepent pngrost dpe ong lasgrdepin tafthefird in§ afa fipse ingetotoraidout 1
day and abou@} 2.§/ears after applying the one or nore than one | aser beam
5. The IHEPHOWC IFS PIEHISH-1, further conprising repeating steps a) and b)

after a tinggRe! wWeeBnabaur de WRSK.AGH cARRYEN AidRRbNiAhE @blcA RPN Mg frRe one

or nore than one | aser beam 6. he nethod of claiml1l, where the second
i ri s cdran tiebdest mstcotmttartind $egomt risrcolan; and hunman iris. 7. The met hod of

claim1, further conprising creating an opening in the _cornea of the human
or ani nal béf‘fIEF%ﬂ’&ﬁﬁﬂﬂdri&Sgﬂ]é’r b%%lbétgm%lﬂ’éﬁ? F?é‘i*?g]@)‘?'ﬁaasl the LrStHES ARLOLAY ¢ hen

app! V! Rfherd [ 005 d%is EBIOF i Aot ARAMORATIANEAAN the opening. 8. The

nmet hod © e one or nore than one laser selected is a pul se
dye laser. 2. Themstibhod ciiimdl, aiherelthe bimae of heineibés ©hummn patichg randiwhelr@ser

beam generated has a wavel ength of between about 300 nm and about 900 nun.
10. Thehermethod ferther| comprises ¢anseltiag Wil pasieng todeterming therseeond;igpeplor i n t he
human Yefore applying the one or more than one laser beam.

3. The method of claim 1, further comprising repeating steps a) and b) at least 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 iris.

7. The method of claim 1, further comprising 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 a 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, W 02/062259 PCT/US01/29481 t he met hod
conpri si Nyo 0tap6x&d ecti ng one or nore than one | aser capablPeTafSogzner ati ng
one or nore than one |aser beamthat will renove iris pigment fromthe
second iris; and b) applying the one gr nore than one | aser beamto the
second iris of the third iris <color to renove iris pignent; and where the
renoval_ of éJl iris pigment of the second sel ected col or causes an

al t er athomethpd cORBINEEor of the second iris fromthe third iris color to

al t er alboHetP PR from th o
coror 15 sufLrssERErh of hord SnTRE S Sloaplet By Bhey’ MpraRBEbt ' of

cl ai m 1ker béver that Wil ssdeovsedris pignao fiom the seeondticisttdm |y different than the
fourth iris color. 13. A nmethod for altering iris pigment in a_hunman or

ani mal , t hebtBEPlHINE dhq ey o1 mere hap epe laser pepinrtaithg sqeend prismelahe hinkirts, j s
color t ) L 0 the nmethod conprising: a) selecting one or
nor e tﬁglrﬁ)%é%geﬁ%gel#lggggpnge%llt’egﬂgf generating one or nore than one |aser beam

that will remexethe rboRil GeRY irRfpigherdt @8 fe sewhdeldcasdeddor dalises Ah @r@Rtiog ol or s
fromthe first iris; and b) applying the one or nore than one | aser beam

t 0 t he it theswolarrof sheosecand inissfromyrthe thid iois color to Bwdoerth s ¢alos pi gnent ;. where
t he renoval _of .the iri . gnent caus an alteratian i.n the color of the

st it e e dueinihed pEbERF D, SRHET SRoRLIELRINGS siftubnifns foasihger o
the segghéh irlsic®Id0! or is both a different hue and |l ess saturated than the
first iris color. . 14. The nethod of claim 13, where the human or ani nal
is a human At iTetmethodofwleme 10 hehere ttwostcodnd iriserolaarpubstasialbpdisierdant ng wi t h
the patjent to gg,t_er | ne the second iris color before applying the one or
nore t HEOWHSEIS B8 m  15. The method of claim 13, further conprising

o, S05P% By dind ERSAROF Al LF RO, 8y gor o
r epeat icofpr of @B stdyis d@roth b irstfitie coler td areecohd inteeeior bisviinethod @pmaprisingbout 2
years after a?ggcleg{iinggong rg)? n?onrg tl?arn o%%rlgse} (r:]%)re]lblc()anoqf gleggr%{ing ggén 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 ciaim 13, further comprising repeating steps a) and b) at least one
day after applying the one or moré 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 or more than one laser beam.

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



17. The method of claim 13, further conprising repeating steps a) and b)
after a tinme between about 1 week and about 1 nonth after applying the one
or nore twem2oersd aser beam 18. The net hod of clai m 13, peirarse1/24ae1 second
iris color does not naturally occur in a WO 02/ 062259 PCT/US01/ 29481 10
human iris. 19. The nethod of clain11ﬁ) further conprising creating an
opening in the cornea of the human of” ani mal before applying the one or
nore than one | aser beam and then applying the one or nore than, one

| aser BEERRIHP-ough the opening. 20. The nethod of claim 13, where the one
or nore thanqo I i : : od- of

ol aim 13, WSt o FRaiod BELRRLES, iopundr B iRin Uy Bl onchng i fe JiEhECEE
wavel enlg hurddin SednidelbeidtrewppBak): theoas dr alvee!thal e taser beaz,. andhkernaiphyank of
claim 13, further conprising altering iris pignent in the human or ani nal
t her ebyh&prespr rﬁgreithalsowaﬁﬁrgt@ﬁmdhwé e PRENEZ rom a third iris color to a
fourth irisgolQr, h t hod,co ising: a) selecting one qr . .nore than
one. | aser cdfart e BhoEalFaRR A3 SRe i A u et iharbh P dpieBlea P Rubl
remove dytilgepi gnent fromthe second iris; and b) applying the one or nore
than one | aser beamto the second iris of the third iris color to renove
iris pignentZl. ah¢ methodof ¢laim ddpwheredlic onecori mpxs thaymenlaserfbeamegeserdtedd

| ect ed | | i in.th | f th diris f
20 ot 6, 000 ST AR ALL SR oLaLUPoiFhg, or, e secend 111 T rom
where the. seoonfhel hifod 8F Ohinh 33 SHRAEADSHRiding ﬁfﬁi‘ﬁxgﬁigs ?Tg‘?nenft Uk Buinah r

color. 24. The nethod of claim?22, where the sec ris color iIs
subst araniraedl| therkbf fabiedmg irist dodor dfreeseCond iris fiom a thiod @is color to a fourth iris color,

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 from the second iris; and

b) applying the one or more 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 the 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.



