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METHOD OF COLORI NG A CONTACT LENS Background of the
Invention (1) Field of the Invention This invention
WO edoaess2a 0 col ored contact | enses and net hodsporf/US2006/000974
maki ng col ored contact |enses. (2) General Background
Pad printed processes are often utilized to nass
produce col ored cosnetic corrective and non-
corrective contact |enses. Pad-printing generally
conprises the use of printing plates or cliches that
have one or nore depressions that collectively forma
pattern that is transferable to a contact |ens
During a padprinting process, the fluent colorant is
i ntroduced into the depressions of the cliche. After
the fluent colorant isintroduced into the depressions
of the cliche, a doctor blade or an ink cup is then
wi ped across the surface of the cliche surrounding the
depression (s) to renove excess ink fromthe cliche. A
printing pad is then pressed against the cliche to
transfer at | east sone of the colorant fromthe
depressions to the printing pad. Finally, the printing
pad is pressed agai nst the contact lens to transfer
the colorant fromthe printing pad to the contact |ens

METHOD OF COLORING A CONTACT LENS

Background of the Invention

(1) Field of the Invention

This invention relates to colored contact lenses and
methods of making colored contact lenses.
(2) General Background

Pad printed processes are often utilized to mass produce
colored cosmetic corrective and non-corrective contact lenses.

Pad-printing generally comprises the use of printing plates or

-clichég that have one or more depressions that collectively form

a pattern that is transferable to a contact lens. During a pad-
printing process, the fluent colorant is introduced into the

depressions of the cliché. After the fluent colorant is
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A di sadvant age of using pad-printing techniques is
that the cliches wear as a result of the w ping
worasess2and general |y nust be replaced after PCT/US2006/000974
approxi mately one -hundred thousand cycles, thereafter
bei ng no | onger suitable for use. In addition to costs
associated with form ng new cliches, the repl acenent
process requires halting production, disnounting the
worn cliche or cliche set, and then nounting and
aligning new cliche (s). Aligning new cliches is often
time consum ng and tedi ous. When printing detail ed
i mage patterns conprising multiple |ayers of
introdugegividbal tkel depressieng rhdbc|dldfES or JosaPl Pupde OF
colorant layer nust not only be properly aligned to
an inkt kepcoat abén| ehged, abuesal swe tonfase off tthe oflhiehé
cliches. As a result, numerous iterations of resum ng
surrounkdenghahti dgptrhesiensés prioductnore l€xvestso ivnér iffrpnt hbe
cliche alignnent accuracy areoften required. As inages
clichd.or acpk@nthggcpatiact teasesraecaimgmirest nihd catiehs th
hi gher resol utions and increasi ng nunbers of color
transfledyaksSichBe dbhéi 68l t¥e OfoBdiHid MYl itthResiepi@dsiens to
time spent to do so increases . Summary of the

the prit¥eRE pAgTherpadi Pyl NEhOGoFBdRES (g tihe JHRSRRAM against
I nventi on are an | nprovenent over prior art

the cdBIRrHRLENYMeLhAde0f O @51 8hnt from the printing pad

to the contact lens.

A disadvantage of using pad-printing techniques is that the
clichés wear as a result of the wiping process and generally
must be replaced after approximately one-hundred thousand
cycles, thereafter being no longer suitable for use. In
addition to costs associated with forming new clichés, the
replacement process. requires halting production, dismounting the
worn cliché or cliché set, and then mounting and aligning new
cliché(s). Aligning new clichés is often time consuming and
tedious. When printing detailed image patterns comprising
multiple layers of individual colorants, each new cliché for a
particular colorant layer must not only be properly aligned to
the contact lenses, but also to each of the other clichés. As a

result, numerous iterations of resuming then halting the lens

production line to verify the cliché& alignment accuracy are
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contact lenses. In general, the present invention
i ncreases the useful life of cliches and i nproves the
w0 pmge7ssesol uti on achi evabl e using printing paBCT/US2006/000974

techniques. In a first aspect of the invention, a

nmet hod conprises a step of formng a cliche. The

cliche conprises a piece of material having at | east

one depression fornmed therein using an electrica

di scharge machi ni ng process. This nethod al so

conprises a step of introducing a fluent colorant into

the depression of the cliche. Still further, this

nmet hod conprises a step of transferring at |east sone
often gequpgedo| ofEnt™RES FPe RINENT GPHEFE domEset Prerye

In a second aspect of the invention, a nethod
more iBgFpLpEesWAtBt BhIler f BePHEF kond jadke lTMR@adinchaumbers of

conprises a piece of material having a hardness rating
color jlayexsestshef dAR6Ekarl ty 64f (ablamuiren iidlifes 'a@d Shal elime

The cliche also conprises adepression forned into the
spent picece eb mmteeaaks. The net hod al so conprises a step of

introducing a fluent colorant into the depression of

the cliche. Furthernore, the nmethod conprises a step

Summafﬁ t.ransf grig l.at | east sonme of the colorant fromthe
-————§é§£e§§ﬁeﬁ~¥8—g—85ntact | ens. I n anot her aspect of the

THaV @RH-pRin8i At ReEhEQEPEf S€Fe dresent invention are an
improvement over prior art pad-printing methods of coloring
contact lenses. In general, the present invention increases the
useful life of clichés and improves the image resolution
achievable using printing pad techniques.

In a first aspect of the invention, a method comprises a
step of forming a cliché. The cliché comprises a piece of
material having at least one depression formed therein using an
electrical discharge machining process. This methodAalso
comprises a.step of introducing a fluent colorant into the
depression of the cliché. Still further, this method comprises
a step of transferring at least some of the colorant from the
depression to a contact lens.

In a second aspect of the invention, a method comprises a
step of forming a cliché. The cliché comprises a piece of
material having a hardness rating in excess of Rockwell 64

(measured on the “C” Scale). The cliché also comprises a

-3-
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step of providing a cliche. The cliche conprises a

pi ece of material having a flat surface portion and a
woemoasseon. The flat surface portion defines PCPUSI86/000974

and the depression extends through the plane and into

the piece of material a maxi mum depth perpendicular to

and beyond the plane . The nethod further conprises a

step of introducing a fluent colorant into the

depression of the cliche. Additionally, the nethod

conprises a step of w ping excess fluent colorant from

the flat surface portion surrounding the depression,

the wi ping_causing the piece of materi al %o meaé i.n 2
deprespuamerouTth 1R THe TGS JELER 161 -t hé"GePrERST oSO

is reduced. Still further, the nethod conprises a step
comprigest ¢ afstRreF nREodEERI sofd Ut KO leEPBEaRRtPr BRTt he

depression to a contact |ens. The steps of introducing
depresgibhuehtthel ok behé i ntrtHerepices $16n "6 hoRe CEMPERRSS 2

Wi pi ng excess fluent colorant fromthe flat surface
step opottravsfsurimunai nteadie ooy edsitdre, caddrensnstenr fhg

at | east sonme of the colorant fronmthe depression to a
depreseqabhatd &essnioectirlémsa nmanner such that these steps

could be repeated in excess of one million tines

W thethet hgspaxt noim tlept ihwdintilke depressiodn cheprdses a

reduced bynore than five mcronmeters. In yet another
step o@Speetri@inghe tnveRti onrha dEtdred eRfpiiisteSa piece of
material having a flat surface portion and a depression. The
flat surface portion defines a plane and the depression extends
through the plane and into the piece of material a maximum depth
perpendicular to and beyond the plane. The method further
comprises a step of introducing a fluent colorant into the
depression of the cliché. Additionally, the method comprises a
step of wiping excess fluent colorant from the flat surface
portion surrounding the depression, the wiping causing the piece
of material to wear in a manner such that the maximum depth of
the depression is reduced. Still further, the method comprises
a step of transferring at least some of the colorant from the
depression to a contact lens. The steps of introducing -a fluent
colorant into the depression of the cliché&, wiping excess fluent

colorant from the flat surface portion surrounding the

depression, and transferring at least some of the colorant from
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a step of formng a cliche. The cliche conprises a
pi ece of cenented carbide material having at | east one
woemoasseon fornmed thereinto. The nethod furt hp€T/US2006/000974
conprises steps of introducing a fluent colorant into
t he depression of the cliche, and transferring at
| east sonme of the colorant fromthe depression to a
contact lens . While the principal advantages and
features of the invention have been descri bed above, a
nore conpl ete and thorough understandi ng of the
i nvention may be obtained by referring to the draw ngs
and the d talled escrjption of the preferred
the GeGHGRALFENE o GnCER CREF1 L8R oo st Ty Gcpenat
awi ngs F| gure 1 is an exanple of an iris simulatin
these ﬁ?&@é ESHE:Fiu bengeRepFaf ot Pt TSI iIMa Wi lgrEntime
| ayers overlaying each other.Figures 2a through 2d are
w1thowthéh|enawnaw deBlBr aht thl%y%?%r%ﬂrﬁalton iGeiqshis e6n Py
formthe iris simulating i mage shown in Figure 1
more thaguifayelaickomgghrse depict steps of a standard

padprinting process for transferring colorant froma
Igl ivelte anotheconspett| eAsthe invention, a method comprises

a step of forming a cliché. The cliché comprises a piece of
cemented carbide material having at least one depression formed
thereinto. The method further comprises steps of introducing a
fluent colorant into the depression of the cliché, and
transferring at least some of the colorant from the depression
to a contact lens.

While the principal advantages and features of the
invention have been described above, a more complete and
thorough understanding of the invention may be obtained by
referring to the drawings and the detailed description of the

preferred embodiment, which follow.

Brief Description of the Drawings

Figure 1 is an example of an iris simulating image

‘comprising a plurality of distinct colorant layers overlaying

each other.
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Figure 4 is a detail perspective view of a cliche
depi cting an exanple of two individual depressions of
wa@200a0g%20 depr essi on pattern forned into the cPCTHE2006/000974
Ref erence characters in the witten specification
i ndi cate correspondi ng itens shown throughout the
drawi ng figures. Detail ed Description of the Preferred
Enbodi nents of the Invention An exanple of an iris
simulating image for use in coloring contact |enses
via a pad-printing process is shown in Figure 1 . The
iris sinmulating i mage 20 conprises the plurality of
i ndi vi dual col orant |ayers shown in Figures 2a through
Fguresi Ag Bhpaddpridtary pProcdessividhel seilgiransl layers
colorant layers are each separately applied to a
that, dontawvbihehsonThEopnodessiwifs primtliatgre dolegeastolayén
on a contact |ens using a pad-printing process is
Figures¢hematically shown in Figures3a through 3e. As
depicted in Figure 3a, a cliche 30 having a fl at
Figntase332thsolibhosle ddep idr astfdperdift eolod=awmiardd padhe
cliche 30 has at | east one depression 36 that extends
printingt erbbBesBBEEEi 8kahOf it Mthd o 1ddahe Adbroughitibesf kat a
' surface 32. The depression 30 or set of depressions is
contacéonthgured such that when viewed fromdirectly above
the flat surface 32, the depression

Figure 4 is a detaill perspective view of a cliché depicting
an example of two individual depressions of a larger depression
pattern formed into the cliché.

Reference characters in the written specification indicate

corresponding items shown throughout the drawing figures.

Detailed Descrigﬁioh of the Preferred Embodiments of the

Invention

An example of an iris simulating image for use in coloring
contact lenses via a pad-printing process is shown in Figure 1.
The iris simulating image 20 comprises the plurality of
individual colorant layers shown in Figures 2a through 2d.
Using a pad-printing process, the individual colorant layers are
each separately app;ied to a contact lens.

The process of printing a colorant layer on a contact lens

using a pad-printing process is schematically shown in Figures
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or set of depressions create a pattern identical to

the particular col orant | ayer sought to be applied to
w@eentssed | ens (i.e., a pattern such as shownPCTUS2006/000974

Fi gures 2a through 2d) . A doctor blade 38, or in sone

cases a portion of an ink cup, is engaged with and

swept across the flat surface 32 of the cliche 30 to

wi pe excess fluent colorant 34 fromthe portion of the

flat surface surrounding the depression(s) 36, |eaving

fluent colorant in the depression (s) . Follow ng

t hese steps and as shown in Figure 3b, a conventiona

3a thRadghr Bt I NGs pado ékd$ ihem yierd il ly calicaeed oWnbkRing a
t he depression 36 and pressed downward agai nst the

flat %hk@ﬁ%&@zt O LEBNSESS Wt east] e Rfi kRl kuent tne
colorant 34 in the depression (s) to the pad. The pad

cl:.ch%o 'Oshggeégaiég tbéﬁé'g%g;%fég&c{rFQGS ' %&t(aﬁ'dgugﬁtgci:he
a u | der

contact lens s rate heI on a lens
mater&é a?ra%25509%§5%§? {Be co%ﬁj hghgg ??%Eé

40 aised fromit he c t act

d
- o2, 0F STt Ao e Pagh chge when
. bstrat the d d _pat f
vieweh EEOR AL BGPATY COROr B ch SHEAE 2olid FParpeton

Al t hough not , shown, addi tional col orant | ayers are
or Sth@FeSlFPE?S%?]P%I ‘F’E/e?a‘?*?— i kP e dthd d&ivd cedbser b€ 42

by transferring fluent col orant
particular colorant layer sought to be applied to a contact lens

(i.e., a pattern such as shown in Figures 2a through 2d). A
doctor blade 38, or in some cases a portion of an ink cup, is
engaged with and swept across the flat surface 32 of the cliché
30 to wipe excess fluent colorant 34 from the portion of the
flat surface surrounding the depression(s) 36, leaving fluent
colorant in the depression(s). Following these steps and as
shown in Figure 3b, a conventional pad-printing pad 40 is then
vertically aligned with the depression 36 and pressed downward
against the cliché 30 to transfer at least some of the fluent
colorant 34 in the depression(s) to the pad. The pad 40 is
thereafter brought into registration (Figure 3c¢) with a contact
lens substrate 42 held on a lens holder 44 and then pressed
(Figure 3d) against the lens substrate to deposit the colorant

on the substrate. When the pad 40 is raised from the contact
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fromother cliches (or other portions of the sane

cliche) that have distinct patterns or arrangenent of
woemopsseons. Preferably, different fluent col BEBUE®06/000974

are used for each distinct pattern. Once transferred

to the contact | ens substrate 42, the individua

colorant layers conbine to formthe conplete iris

-sinmul ating i mge (such as shown in Figure 1 ) . The

nunber of colorant |ayers meking up the overall inage

sought to be printed on contact |enses can vary, and

in some cases may be only one. However, the present

lens SAXERLEER 15, PAF L £k arddmAWARAIRUS, Mg 1heri agoe
sought to be’ printed is an iris simulating inage

remaif@MBH $HA9s g&@%@ ﬁ?!ﬁ{é‘gﬁes‘,ﬂyﬂ @g@enseryth@e

I mges soug e printed on COI’] S are

partlghigkegogérggktfgygélqgmeﬂ?Qi 5%eda§6 In%np %ﬂﬁﬁPaﬁ§4not

avin processor suc as an
d t hat d t
showngrapﬁaﬁigﬁégf‘éﬁlar%‘% Rl B i o ePata v
print&ﬁepg ghtgegﬁfﬁggsﬁlgls%%an%sucgg %gag],? e:qr}g.?'llgt l%?Ltule%t colorant
simul atingimage, an initial digitized i mage patter

from ﬁﬁ&?eseCé&ﬁﬁaﬁﬁeéosy%%%rﬁ%@t@%a%g@fﬁpﬁa@@ Féﬁ&@?u) nghat

of airis sinmulating pattern the conputer, via a
have éﬂ@FﬂﬁFthﬁEFﬁrH%rOﬁn@r¥ﬂﬂﬁﬁmQﬁﬁﬂﬂf Rﬂﬁﬁﬁiﬁmﬁg an

digitized image of an iris pattern. Alternatively,
Preferably, different fluent colorants are used for each
distinct pattern. Once transferred to the contact lens
substrate 42, the individual colorant layers combine to form the
complete iris-simulating image (sgch as shown in Figure 1).

The number of colorant layers making up the overall image
sought to be printed on contact lenses can vary, and in some
cases may be only one. However, the present invention is
particularly advantageous when the image sought to be printed is
an iris simulating image comprising multiple colorant layers.

Typicaliy the images sought to be printed on contact lenses
are created or edited using computers. For example, a computer
having a processor such as an Intel Pentium-4" processor and that
is equipped with a vector graphics design program such as Adobe

Illustrator® is well suited for editing such images. In

situations where the image to be printed is an iris simulating
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the iris sinmulating patterns can be created from

scratch using conputer software. Wen using a
w@aalspresna i ng process, several sub- inages, earT/US2006/000974

representing a separate colorant |ayer, may be

generated. Depressions are then formed into cliches to

mat ch the images or sub- images as descri bed bel ow

Unli ke prior art techniques used to create cliches for

pad- printing contact |enses, the present invention

utilizes different materials and different nethods of

creating depressions in the cliches. Preferably each

image$! h&henisidoroeg € 1.0M & RiRCpLtesamaLedCaBLHEned by
material. As used herei n,” cénented carbide is neant

t | ywb
scann&ﬁ {gf%%?@b%% e, géﬁ%%?gﬁgggﬁggdé Q%gggﬁgﬁggggg?%lpattern

che C@'&?E‘-’ﬁeca%%. um@%. o il T CarriEe] figpne of! U

Carbide, .l1trion anti.on [ Li
obtalgipg Fa, d%\%h’igle%ee ch‘?atﬁede VB 651 'Sn Qt de, f%l Erﬁatl"ely'
m um Car bi de, el blde
the 16&%%‘8111%? o?ma"c%‘?lbf?%eca%é’r?argﬂ éé‘rt?r'fé?@ S§68Fﬁlﬁ1 using
Car bi de, Sel eni um Car bj de, concarblde Tant al um
ComPuEEFbFBEtW?%?ro %%Fkﬁ%ﬁ?g'ﬁ1E%ﬂ'@ﬁ?€§ﬁ@ﬁd&r°eﬁéﬁvuﬁ?Veral
Car bi de, Vanadi um Car bi de, Zircon Carbide, and any
sub-ipgapes  censht BEPERS DHe D e GIRFIATG teo I TeREs s agRThaPdy be

wear - r esi st ant, .
generated. Depressions are then formed into clichés to match

the images or sub-images as described below.

Unlike prior art techniques used to create clichés for
pad-printing contact lenses, the present invention utilizes
different materials and different methods of creating
depressions in the clichés. Preferably each cliché is formed
from a pie;e of cemented cabide material. As used herein,
cemented carbide is meant to include Tungsten Carbide,
Molybdenum Carbide, Tantalum Carbide, Rhenium Carbide,
Columbium Carbide, Alumon Carbide, Barium Carbide, Boron
Carbide, Calcium Carbide, Cerium Carbide, Hafnium Carbide, Iron

Carbide, Itrion Carbide, Lantion Carbide, Lition Carbide,

‘Mangese Carbide, Molibion Carbide, Niobium Carbide, Neodymium

Carbide, Nigel Carbide, Nitron Carbide, Praseon Carbide,

Samarium Carbide, Sodium Carbide, Selenium Carbide, Silicon
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refractory materials in which the hard carbide

particles are bound together, or cenented, by a binder
wa@nachrssder | ess car bi des such as Cerbide(tm, PCT/US2006/000974

Har di de(tm, and any heterogeneous conbi nation of

metal (s) or alloy(s) with one or nore ceram c phases

in which the latter constitutes approximately fifteen

to eighty-five percent by volune and in which there is

relatively little solubility between netallic and

ceram c phases at the preparation tenperature . A

perspective view of a portion of an exenplary cliche

Carbidl,| §a8R8MIni Oafby8é & foridhecPHecR OfricenBrRhedarbide,
carbide material used to formthe cliche 30 preferably

UraniG@MRErBe§e 2 *fféﬁ&d?.%f@&fb% hayd gy, Ltrafx%%ef | aingh 406 other
si x m cro-inches centre |ne aver age . Pi eces” of

cemenct%’ae%%%l&érﬁéﬁs gﬁl& ug | cBetd N the%%rSPe%J fa'xf%‘e's%ﬁant

can be purchased varlous cement car

refra@t ?frl ﬁl é:l‘:lgg Ierf? X?@f]??%a P a cgelepr% de tq.cles ar]e

F5¢a ennsy vani a, Cfie pirece 0
used to create the pref rably
bounﬁgtgstﬁsfer% cﬁ‘&%?ﬁaéov‘%Ya?l  sh SRR o
ior a rinting_pl Smor cliches, Preferably a
carbi eﬁ"’réluf:{‘y g CGEBFgggMPng‘rgégﬁo@r @@ﬁoﬁ‘&iynﬁleFSFﬁgePﬁﬁ ?
i mage col orant | ayer_sought to be reproduced using

combigyes iop EhemSbARIE) f OF MBHLPRID e iR A NiRdCe CeFRMIC

t hough t he
phases in which the latter constitutes approximately fifteen to

eighty-five percent by volume and in which there is relatively
little solubility between metallic and ceramic phases at the
preparationltemperature.

A perspective view of a portion of an exemplary cliché 30
is shown in Figure 4. The piece of cemented carbide material
used to form the cliché 30 preferably comprises a flat surface
32 having surface finish of six micro-inches centre line average

(CLA). Pieces of cemented carbide material meeting these

specifications can be purchased through various cemented carbide

material suppliers such as Philadelphia Carbide Company located
in Oreland, Pennsylvania. The piece of material used to create
the cliché 30 is preferably plate material having overall

dimensions similar to prior art pad-printing plates or clichés.

Preferably a plurality of depressions 36 corresponding to

-10-
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flat surface 32 . Unlike prior art techni ques of

form ng depressions in cliches, the present invention
w@eahbersddy utilizes an electrical di scharge nmpChus2006/000974

(EDM process to create the depressions 36. This is

preferably done by saving the desired image is a

digitized format such as IGES (Initial G aphics

Exchange Specification) format and exporting it to

conput er ai ded machi ni ng software (CAM sof tware)

(avail abl e through Smal Tec International of

Naperville, Illinois) . Preferably, the CAM software,

the ilmBgbULR, iHiddeSorMe GapRtdOldRIgHRNE caBeeleptbitakd using
P

pul'se controller used torun a wre electrica
ehe cASSER% Aoalh\ PR (WERREPYAIRN i, nRichy 2y Penaacl ene
R e T s S i
acpre B3R, TEA ERGT can b Hoat o1 ih.Cho CREbPEEELInS
nto_the

. iece of material. \Wen usin i e- Si_nkin
uciliphly ol EAPEERTT L Rt AR e mbEoress Lo
preferably formed on the el ectrode of the EDM pachi ne
creatg §Pﬁgdﬁﬁﬁﬁﬁs+%%$ﬁ§5prd@§§§é§*PWQﬁEQEP&Mp@QPepBXiFPVéng
i mage or reciprocal reljef of the depressions froma,
the degiapdnimpdgets carlbltet 2L Imas: &1cd 6t £6§6 (Initial
conprisedof a tungsten- copper alloy (such as is
Grapha¢si Exphangarspepl Segagiern) format and exporting it to

computer aided machining software (CAM software) (available
through SmalTec International of Naperville, Illinois).
Preferably, the CAM software, in turn, drives a CNC Controller
and an electrical pulse controller used to run a wire electrical
discharge grinding (WEDG) EDM device, such a Panasonic model MG-
ED72W (alsq available through SmalTec International), to thereby
form the depressions into the piece of material. Alteratively,
a Die-Sinking EDM (also known as Sinker, Ram-Type, Conventional,
Plunge or Vertical EDM) can be used to from the depressions into
the piece of material. When using a Die-Sinking EDM, a raised
reciprocal pattern of the image is prefefably formed on the
electrode of the EDM machine using known lasing processes. For
example, positive image or reciprocal relief of the depressions

from a colorant layer can be etched into an electrode comprised

-11-
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I ndustries of Hudson, New York) via a yttrium al um num

garnet (YAG |aser (such as an Electrox Scriba I
waeonaersse@l |y avail able from El ectrox USA, PCT/US2006/000974

I ndi anapolis, Indiana) . It should be appreciated that

a cliche can conprises a single set of depressions

formng a single color layer or that a cliche may

conprise a plurality of sets of depressions, with each

set formng a separate imge pattern . Using the

forgoing nethods to create the depressions of a color

contact pad-printing clich e provides severa

of a 80M3BLaHeScoRNEF MMIHF @dcH®INAdS R ihabIeNghrough Saturn
depressions. In particular, using a WEDG EDM pr ocess

Indusgkh@%ofoﬁuaggnf Qf TRty Gk O ey vaimlih,ARd uRE ﬁhsg?rnet

epressions that are not achievable using prior ar

t ' f : - act d-printi
(YAG)CﬁggE!égf(‘Sﬁgﬂi %Oéﬁnﬁ‘l% A eantagt rpa ?grflrhé%é{‘&lly

ustrate this point, a de

. pective. view depicti . i I..0f depr.ession r
ava 1R SRR Eupt G RS R AR, SERRERE,E, 2P fEGa
Fi qgure, 4 .. first. depression 50 . s shown extendjn
be apprifiEREdr it diChETE (Gt AR e a BLagbCoreE et
flat surface 32 of,the cliche 30. The first depression
depreggigREe AAETIRY oF t FEFER 79T dPHHe A8 itERE ZpCiiche may
constant depth 52 perpendicul ar to and beyond the
comprbpgné B@ufﬁzlyya@fSQQQ%ug;:gfpre581ons, with each set

forming a separate image pattern.

Using the forgoing methods to create the depressions of a
color contact pad-printing cliché provides several advantages
over prior art methods of forming depressions. In particular,
using a WEDG EDM process allows for the formation of very small
and precise depressions that are not achievable using prior art
techniques of forming color contact pad-printing clichés. To
illustrate this point, a detaill perspective view depicting a
pair of depression formed into the flat surface 32 of a cliché
30 is shown in Figure 4. A first depression 50 is shown
extending into the piece of material through the plane of the
flat surface 32 of the cliché& 30. The first depression 50
extends'into the material of the cliché& 30 a constant depth 52
perpendicular to and beyond the plane of the flat surface 32.

The second depression 54 comprises a first portion 56 that
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The second depression 54 conprises a first portion 56
thatextends into the material of the cliche 30 a first
wale@bln7$80 per pendi cul ar to and beyond the pl aneCcTDiS100€000974

flat surface 32, and a second portion 60 that extends
into the material of the cliche a second depth 62

per pendi cul ar to and beyond the plane of the flat

surface. For purposes of explaining resolution details

of the depressions, it should be appreciated that a
projected surface area can be determ ned for each of

the first and second depressions 50, 54 by projecting

exten&gelﬁ@@r@%élr%@epﬁazp%mlt@w 1liyhente bheleganaeﬁéht he
lat surface 32 . Using a EDM process to formt

perpe%&?é@ﬁéfqg§ éﬁadfﬂg' Qb§% Bka%ﬁgeﬁﬁagfsﬁggace 32,

epressi ons o anpl e, at east a portion of the

and apgge&gcgﬁgo%gféﬁ%eo ar oefxtt S iibst depr ﬁé%??a?oofa@he
m Crone mcromst ers

cvonf SRR T g 80 8 I e

esenteg Qg the numeral 62 in Figure 4 .
of thﬁd ??oﬁ%¥ $°“the projected surface areas of the
depressions can be rather small. For exanple, the
BP6j BeFRASETr PACTFRIENIG de SRy ggﬁ?e?§i5ﬁecan
be | ess than 6000 square m crometers, or if desired,
deprepgigns haht 4800154 ke ARRYSGfEsr $hadp@o PEgigrEed surface

area can be determined for each of the first and second
depressions 50, 54 by projecting the depressions pgrpendicularly
onto the plane of the flat surface 32. Using a EDM process to
form the depressions allows very precise placement of the
depressions. For example, at least a portion of the projected
surface area of the first depression 50 can be within 50
micrometers, 25 micrometers, 10 micrometer, 5 micrometers, and
even 2.5 micrometers of a portion of the second depression 54.
This spacing is represented by the numeral 62 in Figure 4.
Additionally, the projected surface areas of the depressions can
be rather smali. For example, the projected surface area of an

individual depression can be less than 6000 square micrometers,

or if desired, less than 4000 square micrometers, 2000 square

micrometers, 1000 sguare micrometers, or even 800 square

micrometers. Still further, using EDM processes to create the
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m croneters, 1000 square m croneters, or even 800
square mcroneters. Still further, using EDM processes

w0 coocnesste t hedepressi ons, the depth of any depCE®S2006/000974
can vary by nore than six mcroneters fromone portion
to anot her portion of the depression. Although the
variance in the depth of a depression is preferably
gradual , the depth variance can al so be abrupt. For
exanple the first depth 58 of the first portion 56 of
t he second depression 54 shown in Figure 4 could be
seven mcroneters while the second depth 62 of its

depreSEEORE, POEd I P dRYarle deprexeess ebnt wBRYYby more than
mcroneters. By allowi ng high resolution depressions

six maer&ﬁeééfmcsrﬁleor% I S8SionY @1 ahbthegabsrPabhes s i

depressions can be forned to collectively create a

ant 0 ;be rheapshenr 0
depre%%%?%ct ?%5%5“%@d.t.8% QﬁFk%ygat%bwpng%thgdgp?épr?sslon

ig prg§g£§§3§%0 18,08, vald %ﬂegga}ﬁ l;QWi-ng . ghe dept Bé Qb rupt.

ara epr essl ons to St I nct, erent

ror <LPGEITTHRES Fin® SELOLEY S ST LADEOUE o o e

cess. |In mh th I t full
secon dERESs e o I e ot %»ev§r°%e§ﬁ§h§agés?8Phe“ ’

col or resulting fron1the colorant t hr oughout _di fferent
micropgkFbrShble {HF | HEGRS FRIC (0 g Lhe BECROAsPOrELh 60

descri bed herein, a padprinting
may be in excess of twenty micrometers.

By allowing high resolution depressions to be formed the
clichés, very intricate patterns of depressions can be formed to
collectively create a colorant layer of an image to be
transferred to a contact lens. Additionally, by allowing the
depth of depression to be varied and allowing the depths of
separate depressions to be distinct, different thicknesses of a
colorant can be simultaneously transferred to a contact lens
using a pad-printing process. In situation where the colorant
is not fully opagque, this allows control over the shade of the
color resulting from the colorant throughout different portions
of the image. Thus, using the methods described herein, a pad-
printing process can achieve image resolutions and quality near

those achievable via inject processes.
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process can achi eve image resolutions and quality near

t hose achi evable via inject processes.By formng the
wa@bioshess2out of cenented carbide material, therPtHUSIVO&600974

of the cliches is in excess of the industrystandard

Rockwel | 62-64 ("C' Scale) steel currently enployed in

the art. Additionally, the wear resistance of cliches

is nearly 100 tines greater than that of the materi al

currently enployed in the art. As discussed above, the

W ping step of a padprinting process invariably wears

a cliche in a manner such that the depth of the

depy esSHRANS IthddlAdwdldsy diedugedemBy tEACELASIAG hdi€erial,
wear resistance of the cliches, such wear can be

the hifgiced 4© d@%ltl%%ssaé NiCLQRRLE! §£PEhe M hhi Oy
pad-printing cycles. Mreover, in sone cases, the wear

standdPY BE R C%dz tecaT @IS than .5/ tgéiregg%énéglﬁeémﬁf@yed in

[Ton cyc his allows cliches sin

the a?@thqgédlflgﬁm1ﬁah gﬁgglﬁ% t%e@% %aﬂggsﬁg élibﬂgsn?g¥?early

e gre USG es presen

ed t.h r.t__of |
100 tﬂq%?e%%'%fgeeﬁa“é“ SoFE &? %{5%%%'%?. chiETephly employed

freqguenc ac n the cliches.,can be re uced y a
in thelglhr he RS SRR vipifg ghearpp o Pad’

i ncreases productjvity and eff|C|enc by redu0|ng t he
printiRgeRFPERFe HHUHLIFRS Y &8A S ﬁgcflrlg]n"?t RE &l PghRneRt such that

process
the depth of the depressions is gradually reduced. By

increasing the wear resistance of the clichés, such wear can be
reduced to less than six micrometers per million pad-printing
cycles. Moreover, in some cases, the wear may be reduced to
less than six micrometers per ten million cycles. This allows
clichég formed using methods of this invention to have a useful
life many time greater than the useful life of clichés presently
used in the art of coloring contact lenses. By increasing the
useful life of the clichés, the frequency of replacing the
clichés can be reduced by a factor of more than one hundred.
This greatly increases productivity and efficiency by reducing
the undesirable downtime resulting from the alignment process
each time the clichés are replaced.

While the present invention has been desgcribed in reference

to a specific embodiment, in light of the foregoing, it should
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each time the cliches are replaced. Wile the present
i nvention has been described in reference to a
wa p@eiofsseo enbodi ment, in [ight of the foregoi nBCT/UB2006/000974

shoul dbe understood that all matter contained in the
above description or shown in the acconpanyi ng
drawings is intended to be interpreted as illustrative
and not in alimting sense and that various
nmodi fications and variations of the invention may be
constructed wi thout departing fromthe scope of the
i nvention defined by the follow ng clains. Thus, other

be und@OSStHbE Mad alli0nRs kg wRmithiieati 9AStaRoYb&vEEdescription
appreci ated. Furthernore, it should be understood that

or shdRenNih %ﬁ@%&%ﬁ%ﬁ@h&ﬂm@e%er %Ethé&\é@Btbé’n in

the clains or ove deScription of

mterﬁgégéfgg ffﬁ?&]{%% Ofantd"?lo'tmiﬁhta' %‘m;,‘c!i]ﬁ tELABe and that

npri si ng, avi ng I nt ende

varlou god en?ﬁ%gﬁghgn tg%%%x&% %%e%%en§¥vgst§$9 %é&n@é

? eheht i St e €lement S

cone 5 000 G 100 5, RO 2, TR AT,

ool LTRSS o A e o g Leenlng
varlaggghggggéf%ggféléggiéﬁgngﬁgﬂfgwggjzg%%eggggganto the
Furthermore, it should be understood that when introducing
elements of the present invention in the claims or in the above
description of the preferred embodiment of the invention, the
terms “comprising,” “including,” and “having” are intended to be
open-ended and mean that there may be additional elements other
than the listed elements. Similarly, the term “portion” should

be construed as meaning some or all of the item or element that

it qualifies.
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the cliche conmprising using an el ectrical discharge
machi ni ng process to create the at |east one
waoe@oass2on; i ntroducing a fluent col orant i ntBCT/N82006/000974
depression of the cliches; and transferring at | east
some of the colorant fromthe depression to a contact
lens. 2 . A nethod in accordancé with claim1l wherein
the electrical discharge machining process utilized in
the step of formng the cliche is a wire electrica
di scharge grinding process. 3 . A nethod in accordance
wth claiml wherein the step of formng the cliche
What @eculaimedalganner such that the piece of material has
a flat surface portion that defines a plane and such
1. nhatthBe deppessing: extends through the plane and into
the piece of material a maxi num depth perpendicular to
andmbayondct hene! apge @nthHaIrddeiriGamY i=Sipigcehershapsrial
of : wi ping excess fluent colorant fromthe fl at
havinguafca_ﬁ@aéurBagnaéﬂge beodes g Aheddiiod Pichg ¢BYSEAG of
he piece of material to wear in a manner such that
' ; h L.QL i Sy
the cﬁqghgaébgﬂgﬁgﬁﬂgfu$%n§rﬁﬁ“ﬁiéﬁ%ﬂfﬁél 1§3ﬂ£%§%

;m%@ﬂining
repeati ng eac e steps nt roauci ng

fl uent
proceld! 8530k LOLO L0, HCPLESSI QL et 5N Wi PINg

introducing a fluent colorant into the depression of the
cliché; and
transferring at least some of the colorant from the

depression to a contact lens.

2. A method in accordance with claim 1 wherein the electrical
discharge machining process utilized in the step of forming the

cliché is a wire electrical discharge grinding process.

3. A method in accordance with claim 1 wherein the step of
forming the cliché occurs in a manner such that the piece of
material has a flat surface portion that defines a plane and
such that the depression extends through the plane and into the
piece of material a maximum depth perpendicular to and beyond
the plane, and further comprising the steps of:

wiping excess fluent colorant from the flat surface
surrounding the depression, the wiping causing the piece of
material to wear in a manner such that the maximﬁm depth of the
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colorant fromthe flat surface surrounding the
depression, and transferring at |east sone of the
wa@oboenasseo f rom t he depression to a contact | enBCT/NS2006/000974
excess of one mllion times w thout reducing the
maxi mum dept h of the depression by nore than five
mcroneters. 4 . A nmethod in accordance with claim1l
wherein the step of formng the cliche occurs in a
manner such that the piece of material is formed from
a cenented carbide material. 5. A nethod in
accordance claim1l wherein the step of formng the
depreggi§ﬁ1qgcml§cém arsmnner such that the piece of
material has a flat surface portion that defines a

phane: and suah dhatnd he pieee ohepBEAELAL SOFDLESES a
plurality of spaced apart depressions that extend

coloréﬂE0£@@3t¢E% 2nd | Rfso chhe -l eae, oalﬂﬁﬁgréﬁéeégdfluent

at are to the piece of material using t

colorgﬁg%%mhed'éfgléfaﬁfaac%h'swr@%uaaﬁzg S$nheCAELP Qgsz&@ and
ressions having a projected surface area 5 i ned’ by
ectln de ressl e u t
transg %nge n;fhe(ppro ecqggcgggggég g?éégtgg g?éFggg%on
|ve ercent of the de ssio s_bein #es
to a pHEMth TR R R at e R nee BP RS e
step |ntrodu0|n the fluent col orant, coppri ses

reduci gy RECIHETHE ATRIGh O A1ty SRPPACGOBaCK Bpe than five

micrometers.

4. A method in accordance with claim 1 wherein the step of
forming the cliché occurs in a manner such that the piece of

material is formed from a cemented carbide material.

5. A method in accordance claim 1 wherein the step of forming
the cliché occurs in a manner such that the piece of material
has a flat surface portion that defines a plane and such that

the piece of material comprises a plurality of spaced-apart

depressions that extend through the plane and into the piece of

material and that are formed into the piece of materiallusing
the electrical discharge machining process, each of the
depressions having a projected surface area defined by
projecting such depression perpendiculérly onto the plane, each
of the projected surface areas of at least twenty-five percent
of the depressions being less than one-thousand square
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the plurality of depressions and the step of

transferring at |east sone of the colorant conprises
waonalovsspeousl y transferring at | east sonme of POEUS2006/000974

col orant from each of the depressions to the contact

lens . 6 . A nmethod in accordance claim1l wherein the

step of formng the cliche occurs in a manner such

that the piece of material has a flat surface portion

that defines a plane and such that the piece of

material conprises a plurality of spaced-apart

depressions that extend through the plane and into the

microgl%@g?s of ax‘é?txﬁ{é:?éir?%é hate A8 chouednbnt At Reuphece

mat er | using the el ectrical discharge machining

colorgﬁgCgéﬁprf§§£%é§3%é§¥i%?ﬁ;%ﬁg %ﬂ%e@ VEB%OSaHEOEEEEeQach of

surface area rojecting suc epressi on

erpendi cularly ont.o the ne t _leas ' 0

the P@HEQEFg}’e%% e‘%e%ﬂeﬁsalcoen Saraerga 0 éeéi%t‘?po(\27 %a%r?%gg% E% \%felﬁt %/t
percent _of. t he depressi ons .each hei Wi t hi .

Least] gBREyOF | VS el Ot or B Lhrt A iorEraHo0Y SRaPREFFTing
one of the depressions, and wherein the ste .

at Lepatr SAUEI NG EHe F3 LI IC oI ARE Forr 663 SFREFSAUER A
the fluent colorant into each of the plurality of

the cgappessileRs- and the step of transferring at |east some
of the col orant conprises simultaneously

transferringat |east some of the colorant fromeach of
6. ﬁh@egégdeggi@ﬁgoxéﬁnce claim 1 wherein the step of forming

the cliché occurs in a manner such that the piece of material
has a flat surface portion that defines a plane and such that
the piece of material comprises a plurality of spaced-apart
depressions that extend through the plane and into the piece of
maferial and that are formed into the piece of material using
the electrical discharge machining process, each of the
depressions having a projected surface area defined by
projecting such depression perpendicularly onto the plane, at
least a portion of the projected surface area of each of at
least twenty percent of the depressions each being within
twenty-five micrometers of another portion of another one of the
depressions, and wherein the step introducing the fluent
colorant comprises introducing the fluent colorant into each of
the plurality of depressions and the step of transferring at

least some of the colorant comprises simultaneously transferring
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the contact lens . 7 . A nmethod in accordance with
claim6 wherein the step of formng the cliche occurs

WO poog/onssemer such that each of the projected seetf/as®06/000974
areas of at |east twenty- five percent of the
depressions is |less than one-thousand square
mcronmeters. 8 . A nethod in accordance with claiml
wherein the step of formng the cliche occurs in a
manner such that the piece of material has a flat
surface portion that defines a plane and such that the
depression conprises a first portion that extends

at 1ehEE0§8HetB§ phangs ehehi it Orde RieCE AhdMRl@iedkidns to
first maxi mum depth perpendicular to and beyond the

" the cgh@ggtaqgﬁguch that the depression conprises a second

portion that extends through the plane and into the
piece of material a second maxi num depth perpendicul ar

7. hom%@ﬂoﬁem”gc&g?d%@é‘ew_lﬁﬂ‘e 1diste 'Eﬁf@ﬁ@-ﬂﬂ dept I%t@ﬁ)' B¢

I n excess of si X m croneters greater an the seco

FornifB LIUMICRN. o 8o BN GOIPTE I JOLIAO B ene

Re conpr sing a piece 0
hardness ra n excess
projeff b g < A3E0EeR, 28 1 ai%aoS%o%%fftsY E gEITelt gf che
f or.ned |nt9 the piece ofmateri a
depressions is less than one-thousand square micrometers.

8. A method in accordance with claim 1 wherein the step of
forming the cliché occurs in a manner such that the piece of
material has a flat surface portion that defines a plane and
such that the depression comprises a first portion that extends
through the plane and into the piece of material a first maximum
depth perpendicular to and beyvond the plane and such that the
depregsion comprises a second portion that extends through.the
plane and into the piece of material a second maximum depth
perpendicular to and beyond the plane, the first maximum depth
being in excess of six micrometers greater than the second

maximum depth.

9. A method comprising:
forming a cliché, the cliché comprising a piece of material
having a hardness rating in excess of (“C" Scale) Rockwell 64,

the cliché also comprising a depression formed into the piece of
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introducing a fluent colorant into the depression of
the cliche; and transferring at | east sone of the
wa@oboenasseo f rom t he depression to a contact | enBCT/U82006/600974
met hod in accordance with claim9 wherein the step of
formng the cliche occurs in a manner such that the
pi ece of material in a cenented carbide material . 11.
A nethod in accordance with claim9 wherein the step
of formng of the cliche conprises using an el ectrica
di scharge machi ning process to create the depression.
12 . A nethod in accordance with claim 11l wherein the
matergggctrlcal di scharge machining process utilized in the
ep of forming the cliche is a wire electrica

‘%n%%hgug%ngfgngig&@fﬁg&%sﬁ%mﬁnw%ﬁ&%t 8- £QUPELSLEGE ne
providing e conprising a piece o
pateri.al having a flat surface portion and a

clichgs,fldsion, the fl at surface portlon defining a pl ane,
the depressi on_extendin h th | ane .and to
Fﬁ@nﬁggEﬁlﬁg ﬁﬁti??%ﬁ ﬁﬁﬁ%%ﬂ Iﬁ@?pgﬁapcbﬁgr to
and beyond the plane i ntroduci ng a fluent col orant
depregfignt he BepPBESFbNIHHS t hecl i che;

10. A method in accordance with claim 9 wherein the step of
forming the cliché occurs in a manner such that the piece of

material in a cemented carbide material.

11. A method in accordance with claim 9 wherein the step of
forming of the cliché comprises using an electrical discharge

machining process to create the depression.

12. A method in accordance with claim 11 wherein the electrical
discharge machining process utilized in the step of forming the

cliché is a wire electrical discharge grinding process.

13. A method comprising:

providing a cliché, the cliché comprising a piece of
material having a flat surface portion and a depression, the
flat surface portion defining a plane, the depression extending
through the plane and into the piece of material a maximum depth
perpendicular to and beyond the plane;

introducing a fluent colorant into the depression of the
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Wi pi ng excess fluent colorant fromthe flat surface
portion surrounding the depression, the w ping causing
wo b@oprssee of material to wear in a manner suchCT/81006/000974
t he maxi num depth of the depression is reduced,
transferring at |east sone of the colorant fromthe
depression to a contact |lens; the steps of introducing
a fluent colorant into the depression of the cliche,
Wi pi ng excess fluent colorant fromthe flat surface
portion surrounding the depression, and transferring
at |l east sone of the colorant fromthe depression to a
c1lchgontact | ens occurring in a manner such that the steps
f introducing a fluent colorant into the depression
gﬁggﬁg 8%&8@& £ éﬁiwkéﬁg§§ﬁ%fffgmﬂfh%oqu%ngukﬁggétggrtion
t surface po n surrounding the depreSS|on
nsfe at

0
| east I
surro&eére S|on %paé%%%.%fs ensfgbg15%%SQE e§F %g%%QeOf
f il th th t
matere,fﬁ he ﬁsav‘f’(@%@,{%nm%%e% i %tﬁ%w%»%ﬁ%h FpEEPLE ene
croneters . . A nmethod in accordance MAth claim

deprefﬁlﬂﬁe?ﬁlﬁeﬁﬂﬁegfeps of introducing a fluent col orant

into the depression of the cliche,
transferring at least some of the 'colorant from the

depression to a contact lens;

the steps of introducing a fluent colorant into the
depression of the cliché, wiping excess fluent colorant from the
flat surface portion surrounding the depression, and
transferring at least some of the colorant from the depression
to a contact lens occurring in a manner such that the steps of
introducing a fluent colorant into the depression of the clichég,
wiping excess fluent colorant from the flat surface portion
surrounding the depression, and transferring at least some of

the colorant from the depression to a contact lens could be

repeated in excess of one million times without the maximum

depth of the depression being reduced by more than five

micrometers.

14. A method in accordance with claim 13 wherein the steps of
introducing a fluent colorant into the depression of the cliché,

wiping excess fluent colorant from the flat surface portion
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Wi pi ng excess fluent colorant fromthe flat surface
portionsurroundi ng the depression, and transferring at
wo easto7seoe of the colorant fromthe depressi OPCT/WSZ006/000974

contact lens are repeated in excess of one mllion

times without the maxi mum depth of the depression

bei ng reduced by nore than five mcroneters. 15 . A

nmet hod in accordance with claim 13 wherein the steps

of introducing a fluent colorant into the depression

of the cliche, w ping excess fluent colorant fromthe
flat surface portion surroundi ng the depression, and

surro&ﬁamﬁé efhd i ed LR, SOME fankherceher abt 15680 £BRe of
epreSS|on to a contact | ens OCCUF i nN"a manner such

the CBEQL%ﬂQeffgﬁmghéﬁdéqﬁgéﬁgﬂﬂsﬁ% % oHEQEtCQEHEa?Ee'Péﬁeated

epressi on of W pl ng excess f

in exggkgréﬁtoﬁé OJH & 11l essurv{ﬁ:%%qurtn' oﬂlai%ﬁ%?\uﬁghﬁﬂ LPene

epressi on ran erri ast

f I d
depressl?aa%%%%%"ﬁ 5 LS BT et o

t he nHX|nun1depth of the depreSS|on bei ng reduced by
re.than, five mcroneter
E BB CR IO RTAIR 19 Wher@in AdeAERe5 BT P AFRR" o
the cl he co rlses u5|n wire elecgtric
1ntr0§r1§aﬂar@e£§wrhtd.<?@l i oo e caPBape the cliche,

depression, 17 . nethod |n accordance wth claim 13
w1p1nﬂh§ggﬁﬁstﬁgu%@%FpQﬁorant from the flat surface portion

surrounding the depression, and transferring at least some of
the colorant from the deﬁression to a contact lens éccur in a
manner such that the steps of introducing a fluent colorant into
the depression of the cliché, wiping excess fluent colorant from
the flat surface portion surroundiﬁg the depression, and
transferring at least some of the colorant from the depression
to a contact lens could be repeated in excess of five million
times without the maximum depth of the depression being reduced

by more than five micrometers.

16. A method in accordance with claim 13 wherein the step of

forming of the cliché comprises using a wire electrical

‘discharge grinding machining process to create the depression.

17. A method in accordance with claim 13 wherein the step of

forming the cliché occurs in a manner such that the depression
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formng the cliche occurs in a manner such that the
depressi onconprises a first portion that extends
wWo boosogds2a he pl ane and into the piece of naterpal/us2006/000974

first maxi mum dept h perpendi cul ar to and beyond the

pl ane and such that the depression conprises a second
portion that extends through the plane and into the

pi ece of material a second maxi mum depth perpendi cul ar

to and beyond the plane, the first maxi nrum depth bei ng

in excess of six mcroneters greater than the second
maxi mum depth. 18 . A nethod in accordance with cl aim

comprigesherei st hatien ehakoemBadshenebhgherBE CHTsnéd Nl
manner such that the piece of material conprises a

into Phargddy &f mRacadnapart deprasshansatpal Sisddicular
t hrough the plane and into the piece of material, each

f i Vi a ' e :
o sn Iyt RSN v Le.R B0 SR BULLAE: MRy ses o

Al | ' h ject .
second L5 MBS lr SRS 0 (2T Bhab "GoR PUES' Bk picce

depressi ons_each bein ithin twenty- five cropeters
of matelal R Roat B SE, SSPE PSAECBHLPRL R ey c¥a griyond
nd wherein the step introducing the fluent colorant
the pfffer TS Firee AT FE o BRLngO LBy BRECE R o daih of
t he glurality of depressions and the step of

micropetees FrHE Rt Hadadt s FREHE PREIEEMASRE conpri ses

si mul t aneously transferring

18. A method in accordance with claim 13 wherein the step of
forming the cliché occurs in a manner such that the piece of
méterial comprises a plurality of spaced-apart depressions that
extend through the plane and into the piece of material, each of
the depressions having a projected surface area defined by
projecting such depression perpendicularly onto the plane, at
least a portion of the projected surface area of at least twenty
percent of the depressions each being within twenty-five
micrometers of another portion of another one of the
depressions, and wherein the step introducing the fluent
colorant comprises introducing the fluent colorant into each of
the plurality of depressions and the step of transferring at
least some of the colorant comprises simultaneously transferring
at least some of the colorant from each of the depressions to

the contact lens.
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at | east sone of the colorant fromeach of the

depressions to the contact lens .19 . A nethod in
wacaesndsace With claim 18 wherein the step of POT/BTIY6/000974

the cliche occurs in a manner such that each of the

projected surface areas of at |east twenty- five

percent of the depressions is |ess than one-thousand

square mcroneters. 20. A nethod in accordance with

claim 18 wherein the step of formng the clien occurs

in a manner such that at |east one of the depressions

conprises a first portion that extends through the

19. R A0€n8a0i A MGl Rice 6 tof cTatier 18l waekkist tHEXSHREN of
depth perpendicular to and beyond the plane and a
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plece of material a second nmaxi mum depth
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reater
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t he cllche occurs in a manner such that the pi ece of

ga %b n%ﬂ $%&§H5ﬁ&ﬁggﬁ%Tbe%lﬂPﬁ% reiﬁ?th@ Q?éﬁoéf

I‘
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the depressions comprises a first portion that extends through
the plane and into the piece of material a first maximum depth
perpendicular to and beyond the plane and a second portion that
extends through the plane and into the piece of material a

second maximum depth perpendicular to and beyond the plane, the
first maximum depth being in excess of six micrometers greater

than the second maximum depth.

21. A method in accordance with claim 13 wherein the step of
forming the cliché occurs in a manner such that the piece of

material in a cemented carbide material.

22. A method comprising:
forming a cliché comprising a piece of cemented carbide
material having at least one depression formed thereinto;
introducing a fluent colorant into the depression of the

cliché; and
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introducing a fluent colorant into the depression of
the cliche; andtransferring at |east sone of the
wa@ eboenasseo f rom t he depression to a contact | enBCT/US2006/000974

transferring at least some of the colorant from the

depression to a contact lens.
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