CONTACT LENS W TH HALO EFFECT BACKGROUND Cont act | enses can be
colored or tinted to provide a variety of effects to the appearance
of the 5 eye. This can be done to correct a problemwth the
appearance of the eye or for other cosnetic purposes. Enhancenents of
a particul ar aspect of one's appearance or even one's overal
appear ance are possible. However, it is challenging to produce |enses
for this purpose without al so introducing sone unnatural aspect to
the eye's appearance. The | enses and net hods of this invention
provi de such enhancenents while presenting a natural appearance. 10
SUMVARY OF THE | NVENTI ONOMI4CTVENS WHTH HALLQFFECT o cont act | enses
that provide a halo effect. Wth this halo effect, eyes can be given
an enhgnaedgryperRpance by nmeking the overall eye or the iris appear
| arger, nore colored nDre mul tifarious, nore defined or nore
youthf%! aIH in a nanngi The, inventio ont act Ieng
with a CBREYSISEHE™ eo‘%‘i’ ot ‘hor e ViR WIehoYs e&%&% ° eRReagangE phbe
15p9rt i@, THls tdnB2aonk td\@bride %Eﬁnﬁbﬂumefﬁgﬁatdhwoﬂﬁé by 86t cosmetic
peripheral portion disp osed out the i rin The central
por t i oRUIPESCE] @ahancmﬁentﬁ pf equeﬁﬂtlarmﬁp%gf eﬂef&a@ﬁgqmcem everrqaasiayeatt or
opaque, r on
of the iRarhEr ottt AERETRLS GaRhiE P pRidlc DBk fontBUBLRoR RREG
scl er aakso aatodsciag sahd ermatlil)&iradpdcami thgeyd'§ dppraratcec dho tenees andxiathicalk of this
characterlstlcs fro Bgse of glre st f t he |r|%@Port|on The
i mbal "PERE @OYIF%F\‘% ?ﬂ’?m?‘?t f EB‘éGFﬁn 588 ARRFESFSr ed or
tinted. The inner dianeter of the linbal ring partly covers a portion
of 10 he SOMMARY &FTHE INVENEIONi s or there is no overlap and the
inner dianmeter of the linmbal ring is greater than the outer diameter
of theThislisydRQbA isQﬂ‘ectI@?o &t RElenf3 Mkt plloﬁhd%%']ﬁﬁ} éffe\é'i With lﬂﬁs RhB §ffect, e
portions of the lens, provides a halo effect. The hal o effect appeg
at t hecme@vemyeenbanqeﬂ epmemnefr by making thel overallsye pr thie mhﬁ@pbmlalem @oreor
wth r &3 eﬁt %’ rﬁ&l?flﬁg%) Word ddied 05rlrrr1]o (ojlgtﬁﬁﬁ aﬁflpaega i nrlepvent I on
is a contact rens Wt e central Pr1S por t1on HAVS ng
transparent or translucent col ored or tlnted cosnetic pattern t hat
par t yTbeveﬁlstwal ipe centem s withen cpatinlaortiong an iisatortipg) dispasedheutshe eqngnal
f

o BAURI850 AR RLRELE A R 5PLE0 s PR BERPAYAE sy

t he ir llmb@l()‘lztg}, d]he c&'ﬂrt&ll portion is clear. The iris portion has a transparent, translucent or opaque

colored or tinted cosmetic pattern and partly covers a portion of the wearer’s natural sclera. The
portion over the wearer’s natural sclera creates an effect band having different color or textural
characteristics from those of the rest of the iris portion. The limbal ring is transparent, translucent
20  oropaque colored or tinted. The inner diameter of the limbal ring partly covers a portion of the
outer diameter of the iris or there is no overlap and the inner diameter of the limbal ring is
greater than the outer diameter of the iris portion. The effect band, in concert with the other
portions of the lens, provides a halo effect. The halo effect appears at the outer edge of the

wearer’s natural iris or limbus but interior with respect to the limbal ring.

25  In another aspect, the invention is a contact lens with the central and iris portion having a
transparent or translucent colored or tinted cosmetic pattern that partly covers a portion of the
wearer’s natural sclera. The portion over the wearer’s natural sclera creates an effect band

having different color or textural characteristics from those of the rest of the iris portion. The



linmbal ring is transparent, translucent or opaque colored or tinted.
The inner dianeter of the linbal ring partly covers a portion of the
outer dianeter of the iris or there is no overlap and the inner
dianeter of the linbal ring is greater than the outer dianmeter of the
iris portion. The effect band, in concert with the other tinted or

col ored portions of the |ens, provides a halo effect The 5hal o
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from those of the rest of the iris portion. The effect band provides a halo effect that is located at

the outer edge of the wearer’s iris portion or natural limbus.

20  In yet another aspect of the invention the effect band is lighter in color than the printed limbal

ring or iris portion.

In yet another aspect of the invention the effect band is similar in color to the printed limbal ring

or iris portion.
In a yet a further aspect of the invention the effect band is translucent, transparent or opaque.
25 In a yet a further aspect of the invention the limbal ring is translucent, transparent or opaque.

In a yet further aspect of the invention the effect band covers a portion of the sclera of the

wearcr.



In a yet further aspect of the invention the effect band can be
created in a single or greater nunber of print applications. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a front view of a contact |ens
according to the invention. 5Fig. 2 is a front view of a contact |ens
on an eye according to the invention. DETAI LED DESCRI PTI ON The | enses
of the invention have a cosnetic pattern that enhances the appearance
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apparent size of the effect band depends on the size e wearer
naflbir arefemrddsto ap thet affeas bard” throughout this specification.

— The lens shown in FIG. 1 is typically circular but can be any convenient shape for a contact lens
such as an elliptical or truncated circular shape. The lens has a central portion, 10. Disposed
about the central portion 10 is the iris portion, 11. Disposed about the iris portion 11, is a limbal
ring, 12 and disposed about the limbal ring and extending to the surrounding edge of the lens is a

20  peripheral portion, 20. The peripheral portion has an inner diameter, 21 and an outer diameter,
22 which can, but need not necessarily coincide with the outer edge of the lens as a whole. The
effect band, 23 lies just inside the limbal ring, 12, The effect layer provides the halo effect when
the lens is worn. One or more of the central portion, 10, limbal ring, 12, iris portion 11 and
peripheral portion, 20 can be colored or clear or a combination of each provided they are not all

25  clear.

The apparent size of the effect band depends on the size of the wearer’s natural iris and the size

of the optional limbal ring, 12. For normal, healthy eyes, the iris size range is from about



of the optional linbal ring, 12. For normal, healthy eyes, the iris
size range is from about 0. 5mm t o about 13. 0mm and t he average
dianeter of a pupil is generally 7mmor |ess. The optional iris inner
print dianeter is > 7mmand the outer dianmeter is < 14.0mm
preferably about 12.25mm The linbal ring, 12 is an annul ar band of
color that, when the lens is on-eye and centered does not overly the
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Turning to Fig 2, the central portion, 10 (pupil portion) is clear or transparent in color or tint to
25  allow normal vision and contains a correction for ocular ametropia if necessary. The iris portion,
11 is clear, colored, tinted or patterned to provide a cosmetic effect. The color can be
transparent, translucent or opaque. If the opacity of the coloration of the iris portion, 11 is such
that it would interfere with the visual acuity then the color preferably does not overlie the pupil,
over which the central portion, 10, is meant to lie. However, a small overlap may occur and still

30  beacceptable. The limbal ring, 12 extends beyond the outer circumference of the wearer’s



natural |inbus but not so nmuch beyond and over the sclera that it

| ooks unnatural. The linbal ring is clear, colored, tinted or
patterned. The color can be transparent, translucent or opaque.
"Opaque" for these purposes neans a color that permts an average
light transmittance (% T) in the 380 to 780 nin range of 0 to about
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ripg, &%fe%h%mbodlment, the eye enhancing effect is visible to the normal eye or the eye with
corrected vision at a distance of 5 feet or less, more preferably 3 feet or less. If the iris portion,
11 is opaque, then the effect band 23 simply enlarges the appearance of the overall iris as wormn.
This makes the iris region appear larger or better defined, even larger than a pattern with a

colored lens and limbal ring alone.



The type of pattern of the design in either or both the iris portion,
|l or the effect band, 23 can also contribute to the halo effect.

I ncorporating dots in either is one effective way of achieving an
effective blend of hues and color intensities in both the effect band
and the iris portion. As 10described below, the halo effect can al so
be influenced by the type of pignment or tint and the nanner in which
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may beresemble spokes in a wheel extending inwardly from the innermost portion of the effect band

20  toward the geometric center of the lens. The tapered spokes may, but preferably do not, extend
over the entire iris portion of the lens, meaning the portion of the lens that overlies the iris when

the lens is on-eye and centered.

Contact lenses of this invention may be stabilized. This can be accomplished with any of the
well-known stabilization approaches for rotational stabilization. For example, a stabilization
25  design that is a useful starting point is described in US Patent Publication 20050237482 which is

incorporated herein by reference but any stabilization design can be used.

In general, the colored elements may be made from any organic or inorganic pigment suitable for
use in contact lenses, or combinations of such pigments. The opacity may be controlled by

adding titanium dioxide and/or varying the concentration of the pigment, with higher amounts of



used including, without limtation, dichlorotriazine and vinyl

sul f one-based dyes. Liquid crystal additives may al so be used to
create various effects. Useful dyes, pignents and additives are
comercially avail able. The dye or pignent selected may be conbi ned
with one or nore of a pre-polynmer, or binding 10 polyner, and a
solvent to formthe colorant used to produce the transparent,

transl ucent ., and. opaque. | ayvers,used in the.lenses of, the inventiaon.
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nol d. By "nolding surface" is nmeant the surface of a nold or nold
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resi stkimtrerial is cured. The plate is subsequently washed with an
aqueous, sol ution and the resulting imge is etched into he .
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mol di ngiegificamefadf ofanmeldtlor &@ld half used to form a surface of a lens. Preferably, the
deposition is carried out by pad printing as follows.
A metal plate, preferably made from steel and more preferably from stainless steel, is covered
with a photo resist material that is capable of becoming water insoluble once cured. The plate
25  can also be made of ceramic materials. The elements are selected or designed and then reduced
to the desired size using any of a number of techniques such as photographic techniques, placed
over the metal plate, and the photo resist material is cured.
The plate is subsequently washed with an aqueous solution and the resulting image is etched into
the plate to a suitable depth, for example about 20 microns. Alternately, the pattern can be

30  applied to the plate by means of laser ablation or cavitation.



nmol d. A conplenentary nold half is then used to conplete the nold
assenbly and the nold assenbly is exposed to conditions suitable to
cure the lens material used. Such conditions are well known in the
art and will depend upon the lens nmaterial selected. Once curing is
conpleted and the lens is released fromthe nold, it is equilibrated
in a buffered saline solution. 10In a preferred enbodi nent, a clear,
pr e- pol i.S u pr yer, ov ays t.
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without limitation, polydimethyl siloxane macromers, methacryloxypropyl polyalkyl siloxanes,
and mixtures thereof, a silicone hydrogel or a hydrogel made of monomers containing hydroxy
groups, carboxyl groups, or both and combinations thereof Materials for making soft contact

lenses are well known and commercially available. Preferably, the lens material is acquafilcon,

30 etafilcon, genfilcon, lenefilcon, balafilcon, lotrafilcon, or galyfilcon. The lens may be further



10 stirred for 10 mnutes. The m xture was then poured into a 5 L
stainless steel reactor wwth stirrer and nitrogen. The m xture was
stirred and heated for approximately 25 mn. until the tenperature
was 68 C. After the tenperature was stabilized at 68 C, the AVMBN was
di ssolved in the remaining | PL and added whil e opening the nitrogen
bl eed. The polynerization was allowed to proceed for 16-24 hours
after whi e te rature,was.incr ed, to C t he, 15 r.eaction
s conpiEeatty il TR R B S R b RS f oo
tenper@bgwﬁgﬁﬂhﬁth§c03|ty of the m xture was adjusted as desired by
m xi ng 4 parts of IPL with 1 part of EP. Exanple 2: Black Linbal Ink

o or premepil SRREHie i N S RbERRRER e ox1 e pi grnt

FeOFe203, CAS # 12227-89-3) in clear base (as described 20 in Exanple
1) int dﬂxan%tt)l:nﬁlagra?@se Ik Corgposd@omyPreparaticmar base (described in
Exanple 1) and 6 w % 1-propanol was also added to the jar. The jar
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pad pr iethaatylatan K TGS o 7 dfzer Iedthbtgrymeacgd\i(‘ﬂ‘éﬁxi@) d5§7 goff hydiompathylgedeerylate
conpri £, h » nt  G32HC114
Cas b LISV & e St SRR IR B L £ P BB Rer it T B
m. gl aasd 18$9g ﬂB&z@ﬁg{Z&ﬁethylhﬁﬂyrdmaﬂte) (desBNYedFiisn aEﬁﬁgr}ﬂ{eEDﬂ)D’Iaﬁﬁimﬁnmels
w % 1- dded Th d d
R SR A5 8 F B AT B e B

hoapgesGs: for F ARl 4The|rﬁ1b(ﬁ11é ks Bee pelhea ireda A 19£tﬁﬁlés§e@5131 ye%l:doewltﬁeqn rer
printing ink was Bﬁepared by wei ghing 74.88g primary HT yello
%
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was placed under a m xer and m xed at 1800 rpmuntil the appearance
of t heViseRsitas thqéwﬁ%‘ggpsadjusted as desired by mixing 4 parts of IPL with 1 part of EP.

Example 2: Black Limbal Ink Preparation

A black pad printing ink was prepared by weighing 53.12 g. of primary black (comprised of
33.21 wt% black iron oxide pigment FeO+Fe,O3, CAS # 12227-89-3) in clear base (as described
20 in Example 1) into a 250 mL glass jar. 96.88 g. of clear base (described in Example 1) and 6
wt% l-propanol was also added to the jar. The jar was placed under a mixer and mixed at 1800

rpm until the appearance of the ink was homogenous.
Example 3: Iris Ink Preparation

A green pad printing ink was prepared by weighing 13.95g. of primary green (comprised of 6.45
25  wt% phthalocyanine green prigment C3;HC14,CuNg CAS # 1328-53-6) in clear base (as
described in Example 1) into a 250 mL glass jar. 136.05g of clear base (described in Example 1)
and 6 wt% l-propanol was also added to the jar. The jar was placed under a mixer and mixed at

1800 rpm until the appearance of the ink was homogenous.



Exanple 5: Iris Ink Preparation 10 A blue, yellow and white printing
ink was prepared by weighing 2.13 g. primary blue (conprised of 6.45
wt % pht hal ocyani ne bl ue pignent C32HL6CuN8 CAS # 147-14-8), 2.44g. of
primary HT yellow (conprised of 25%yellow iron oxide pigment

Fe203. 1120 CAS # 51274-00-1 ) and 10.01 g. of primary white
(conprised of 30 wt% titani um di oxide white pignment Ti Q2 CAS # 13463-
67-7) imn.C . ibed in Exanple 1) into a 250 nL gl ass
jar. 1?3‘?3@335'0P‘q§f“e“§$‘%8§‘§a§‘% 5 (described in Exanple 1) and 6 wt%
1- propanol was al so added to the jar. The jar was pl aced under a
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deep iris portion 11 ink conposition (described in Exanples 3, 4 or
25 5) . Expepiatit Bisinkfreparatigit of Fig. 1 with an OD of 12.25 nm and
an ID of 7.80 nmThe nold is then returned to anbient conditions (21%
oxygenA RbE)yelior anpphdxpriminglifk 2@s prepaedby wiipaing @nIGay riafady Bloa¢kdKprised
curves ﬁre recondi tioned at 2.8% oxygen for approximtely 70 seconds.
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concave and convex curves are reconditioned at 2.8% oxygen for approximately 70 seconds.

The printed concave mold part is then charged with 73mg of etafilcon A reactive monomer

mixture. The convex mold part is placed on top of the dosed reactive monomer mix and is
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W claim 1. A contact lens conprising a central portion, a tinted
iris portion about the central zone, a linbal ring about the
irisportion, a peripheral portion about the linbal ring, and an

ef fect band appearing interior to the linbal ring. 52. The | ens of
Claim1l wherein the central zone is transparent. 3. The lens of Claim
1 wherin the central zone is translucent. 4. The lens of claim1

wher ein .t.h nt|n i e is in the f of apattern, b..
The T entbiged{oridiSe b Bit20d 88718 v oips R oE me Rl B s liesyon
that ofprdche vdigtas alcergﬂace@ in d preciremgnnef atcised frly swaends withhe 1Rhisas bllba ik
tinting is of a different intensity relative to the 10tinting in the
iris zgmeomer tompracirap sheopriniedylaners. \ihe pescHre Yelshis pEceneyad 2ad ﬁﬁ%@f@ﬁ gre
of ad ]

The' | enengl Ral & S HEE e ool b AT 2C) AL B IR G o
The5| er40 nih) ﬁ:lrablmtﬂ mingtesi Bhe ﬁ&S@éfHﬁEUfOIBUaIddekle‘ﬂ amh@pMmremQB@ﬁomi Ifes
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cl ai m ZndvTeseen rtl:ofnbﬁlatlnbrl &t poryg prr;l 5% o ansipanenlof 601lminuldie TBRO$endfis then
claim1 wherin the |i l.ring.is translucent_ 14. The lens of claim

1 wher &HlprRigd)in ﬁ%‘éﬁfm?"i ?f’émf" solpttion, gpekpgstk andstprifizedrhe | ens of claim 1
wherein the linbal ring is opaque.
The result is a cosmetic lens with a limbal ring 12 who’s inside diameter is slightly larger than

10  the average natural iris size. This limbal layer 12 is a translucent black. The iris portion 11
extends from the limbal layer 12 towards the pupil region 10 and does not cover the pupil region
10. The iris portion 11 is comprised of colorants that are translucent or transparent and cover the
scleral area between the printed limbal ring 12 and the person’s natural iris. This printed iris
portion 11 will naturally be lighter due to the blending of the person’s natural white sclera and
15  the translucent or transparent printed iris portion 11. The resulting effect is a dark limbal with a
lighter halo effect band around the iris and then a color region over all or part of the natural iris.

When worn on eye, the wearer’s eye looks larger and more multifarious than without the lens.
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16. The lens of claim1l wherein the tinting in the iris portionis

di sconti nuous. 17. The lens of claim1l wherein the tinting is
continuous. 18. The lens of claim1l wherein the outer circunference
of the linmbal ring is in a position on the lens that would overlie
the sclera of the lens wearer. 2519. The lens of claim1 wherein the
I nner circunference of the linbal ring is in a position on the |ens

t hat mgﬁaﬁaﬁ¥erlie the sclera of the lens wearer. 20. The | ens of
claim1l erein at | east one of the circunferences of the effect

| ayer is irregular. 21. A nethod of manufacturing a contact |ens
conpri $i gy centas kans spmpHting a Aenteplportinred tintefl drignprtigrogpout the centrahppngr a t he

central ' ' J: L {1k peri I
port 1 on St B aBupg EABpdrb 1R e BeRblcrd Bilch B R M R PR RB R e
wear er' s haad apsaring insermncb thalichblal ridgal ri ng wherein the tinted iris
portion, linbal ring, apd effect band are printed or |ithographed.
D2 e rielg WSCIB AR YRS oAl R ESTEhop ed by pad
printi nY.Tikdens UTTI4RE hRder® the kaitm Zdnewbpimimedti Nting is applied by
ink jet prlnthg.124. The met hod of claim21 wherein tinting is

I©

appl i ed bYhedenstadiclaim d grheptiy the tnting m the drirorpne fs 1a thefaem a2 paftem.
. i . : Th
ok hod ot Hisans s Sh PR USRS, Bal R O BbichieTthal I BB kR 20 "

cont act. |'Brdensiafklaan leflifeesin tHeafidct Had tiftiee mef b ddfecdnt clteisity Rdativede then
thﬁ | ens %ﬁ- ri&Fs.a central zone, atinted iris zone about the
central ZBWES P IOy hg about the iris zone, a peripheral zone

about yherHeilgialf clatin g, widhéln thetdffebeshng tiheed is BandifRednoaguré than itiak 5f @ene
and the |inbal ring.
tinting in the iris zone.
8. The lens of claim 1 wherein the effect band is translucent.
9. The lens of claim 1 wherein the effect band is transparent.
15 10. The lens of claim 1 wherein the effect band is opaque.
11. The lens of claim 1 wherein the iris portion is translucent.
12. The Iens of claim 1 wherein the iris portion is transparent.
--=13. The lens of claim 1 wherin the limbal ring is translucent.
14. The lens of claim 1 wherein the limbal ring is transparent.
20  15.The lens of claim 1 wherein the limbal ring is opaque.
16. The lens of claim 1 wherein the tinting in the iris portion is discontinuous.
17. The lens of claim 1 wherein the tinting is continuous.
18. The lens of claim 1 wherein the outer circutnference of the limbal ring is in a position on the
lens that would overlie the sclera of the lens wearer.
25 19, The lens of claim | wherein the inner circumference of the limbal ring is in a position on the
lens that would overlie the sclera of the lens wearer.
20. The lens of claim 1 wherein at least one of the circumferences of the effect layer is irregular.
21. A method of manufacturing a contact lens comprising a central portion, a tinted iris portion
about the central portion, a limbal ring about the iris portion, a peripheral portion about the
30 limbal ring, and a tinted effect band between the wearer’s natural iris and said limbal ring

wherein the tinted iris portion, limbal ring, and effect band are printed or lithographed.

12



1028. The lens of claim 1l wherein the effect band conprises two
different colors. 29. The lens of claim25 wherein the halo effect
conprises three different shades. 30. In another enbodinent, the halo
ef fect can achieve a cosnetic outcone that resenbles |ight naturally
reflecting off of the surface of the eye. 15 20 25

22. The method of claim 21 wherein tinting is applied by pad printing.

23. The method of claim 21 wherein tinting is applied by ink jet printing.

24. The method of claim 21 wherein tinting is applied by photolithography.

25. A method of enhancing the appearance of an eye by producing a halo effect on the eye.

5 26. The method of claim 25 wherein the halo effect is produced by providing a contact lens

with an effect band.

27. The method of claim 25 wherein the lens comprises a central zone, a tinted iris zone about
the central zone, a limbal ring about the iris zone, a peripheral zone about the limbal ring, and
a tinted effect band between the iris zone and the limbal ring.

10  28. The lens of claim 1 wherein the effect band comprises two different colors.
29. The lens of claim 25 wherein the halo effect comprises three different shades.
30. In another embodiment, the halo effect can achieve a cosmetic outcome that resembles light

naturally reflecting off of the surface of the eye.
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