COSMETI C CONTACT LENSES HAVI NG A SPARKLE EFFECT 5Cross-Reference to
Rel ated Applications Tins application clains the benefit of United
States Provisional Application 61/015,216, filed Decenber 20, 2007,
which is hereby incorporated by reference in its entirety.
10Background of the Invention The invention relates to contact

| enses having a sparkle effect and sparkle additives useful in the
production of cosnetic contact |lenses. In particular, the invention
is directed to sparkle additives that use interference particles to
provi de a sparkle effect to the |l enses. 15 The use of cosnetic
contact lenses to alter or augnent the natural color of the iris is
wel | known. Col orants used in cosnetic | enses generally are prepared
with binding polyner to forma colorant mx. A variety of pignments
are commerci al |y a@@IMBTC CONTALL LENSReHAVIIGA S%RéLEtEEﬂFéH
contact lens. Typically, the cosnetic | enses use 20 either or both
opaque and translucent colors to change the color of an iris, as for

exampl e, frog brown to bl ueCr@QQietfgrg{@ltAuelaﬁ@g@ma@m},senses have been
manuf actured that attenpt t0O enhance € e 0 produce a nore
striking appear@&itcandigation elgimgy tigy bepefnef “?‘b States  Brpaisingl hApplication

wi t hout changi g/l 216 alcamcedmicheo,i2008 -whidfis ﬁéfﬁi}ﬂh&qpo%?é@ﬁﬂ@?e%nwﬁt
i ncor porat e plgnents capable of produ0|ng a pearl-type luster, 25

phosphor escent "FgHEHts to produce a gl oweffect, pigments with
reflective material and the |ike are known. These | enses are
dlsadvantageous because either the enhancenent is too subtle to be
noti ced whel’the lens is on- ey d | ends an unnat ur al
appearance to 3@e idventivRasIfes ® cofitk@ lenC@IAThHE € shaIS eSect Al spembrangiavdshe

appear ance of t seem ng unnatural are desirable.
sunmary  of the“fﬁ?véﬁieommp e %?é’ﬂagtcoatﬂ“tlﬂléesr W RTCHIAS {1 1BY B Kt
| ens i ncor por atdirgedsp afattieadliitiied ihvase inbdferepteqdieRs & Headdd Pakicfegfedt
when the lens is vi ewed on-eye. The sparkle effect is 5 produced

while, at the §°a% ®{%e, maintaining the natural appearance of the
eye. In another aspect of the invention, contact |enses having

Fpar KL ot oot R BRSBTS i i B R 5, 08305
cont act | enses wehknogn. s@ﬂoxﬁﬁteumﬂﬁma&mmkn@eg&pﬂﬂj&hle_pmaﬁed @htﬁfbinﬁh@t
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| enses havi ng #&rspamkthe pefifction ohtinted eontebt sy Typialle nhd dvametd. latt'ses use
20 either or both opaque and translucent colors to change the color of an iris, as for
example, from brown to blue. Additionally, cosmetic lenses have been manufactured
that attempt to enhance the eye to produce a more striking appearance so as to draw
attention to the eye with or without changing the color of the iris. For example,
colorants that incorporate pigments capable of producing a pearl-type luster,
25  phosphorescent pigments to produce a glow-effect, pigments with reflective material

and the like are known.

These lenses are disadvantageous because either the enhancement is too subtle to be
noticed when the lens is on-eye or the enhancement lends an unnatural appearance to
30 the wearer’s iris. Cosmetic lenses that enhance the appearance of the eye without

seeming unnatural are desirable,



I'n yet anot her aspect of the invention, contact |enses with sparkle
effect have greater than about 0.5 to about 50 wt % chol esteric liquid
crystal particles based on the total weight of sparkle additive
conposition (including binder, sparkle particle additive, and
solvent). In yet another aspect of the invention, contact |enses with
sparkle effect conprise cholesteric liquid crystal particles and one
or nore organic or inorganic pignents. Detail ed Description By
selecting certain particles to incorporate into a cosnetic lens, a
sparkl e-effect may be obtained when the I ens is observed on-eye. The
additives useful in the invention are cholesteric liquid crystal
particles, which are transparent platelets of an organic 30 pol yner
network with a helical liquid crystal structure. Unlike interference
systens, such as aguﬂlﬂlfaﬁi‘;ﬁﬁ@ﬂﬁ@ntﬁhack in which a cosnetic effect
is obtained by ligh ectron rough nultiple |ayers, the

chol esteric |i diiecsescy et fie ipwentionciseiscaytast eae Ingorperating: sperkler gdditives that
sparkl e effect [ﬁ&ﬂé@ﬁ s?@kl@%ﬁ@&l%ﬁ tRY 1t @%%&ﬁblpsyeanﬁwr ﬁia}kﬁacuféa{l isOf
light by a layer o eri al Chol esteric liquid crystal particles
useful in thé |PFRﬁ§Fﬂd|"HWe§F BesHptEme, Faintapies Benatyp) sppeeencd oféhsryer at i on
into the lens material, can be used with the desired printing

t echnol ogy, sudhamlep@sqiecpbfmé lnmgnioh rtsathe lengys hintingpark R extibike, and
are of a partlcle cont appl es of
comercially av8 Bit¥ lgg?ngl%vam{e%gq tg%t lsu%r‘éaftﬁ%]anﬁlle“&&? ﬁ%““?ﬁ‘%ntl on incl ude,
without limtation, HELI CONE(r) additi ves avail able from LCP

Technol ogy er.v d
Technol 00y GOk yBULORLAER: oCRLIR N on DSEPBRSL Rl ok RSy et "

| enses that i n@mlpi@rpattlelest thet apaaxlﬂbmlyahmlmmmmeazld'QWaarehnmmE lafs ihlwiléchl5
i nvention are \{Rgg §1¥eed or on devices used to simulate eyes. Lenses
so nade have an pea Pance described as glittery, twinkly, pixie
dust, brighteni ng/l ightening, sparkly, lumnescent, wet, noist,
fresh, awake, i I
the sparkle ef? ?Es&h%ﬂggﬁbc\{? %%8 . M?’%%ﬁ%ﬁég’@ lﬁbﬁgtan%a%é %?éclt }{%F )lél e
70 factors il-‘ncll%tcﬁffﬁg:rﬂ?@ﬂpéétl ve propert| es and t he randommess of t he
pattern of sparkle additive particles in the contact |ens.

Preferably, the |l enses of the invention exhibit greater than 35

poi nts of ref| é&yqtawptied pspsyai Kiednveptipit Jontpidensesswittpipetkiereffottyharvhayatar e
greater than 4%.uhes: U%%%o%ﬁs@%ﬂél%ﬁés{ehéﬂ 19@1:2&%1 fﬂlc%ﬁgésgﬂ oAk total
sparkle effect factor 1s the area of the c ver e particles.

| ndexi ng t he niiisht ofppanklerqddigive V@nwtlp'bﬁml@“(%lp&fi%lb@dlélﬁmﬁﬂyclet@dtﬂhe
area in whigh thesohRAskl e additive is applied is the nost preferred
conponent for assessing sparkle effect. This sparkle density val ue
(p) is defined as follows: p = n/Ap , where n= sparkle count and Ap =

the area contaipiagnéhe a'“é;ﬂa%f bt @ %ﬂz@htidnv&n(aeﬁﬁﬁs'éi @@lhésarﬂ@%ﬁfédtleeﬁpnse
bel ow). Sparkle occurs when p> about 0.5 count/m®, preferably IS

greater than aBklgstetic E@H‘i’]?‘}’ Hlpartigligandose Ofjpee aigale gt inorganic Plgmems
25 Detailed Description

By selecting certain particles to incorporate into a cosmetic lens, a sparkle-effect may
be obtained when the lens is observed on-eye. The additives useful in the invention
are cholesteric liquid crystal particles, which are transparent platelets of an organic

30  polymer network with a helical liquid crystal structure, Unlike interference systems,
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30 it is greater than about 4 count/m®2 An additional sparkle effect
factor is the degree of randommess of the pattern of particles in the
| ens. A random distribution of particles of the invention results in
a natural sparkle effect whereas non-random di stributions do not.
Non-random 5 di stributions do not |ook natural. This is expressed as
a ksp value (neasured as described below) and is calculated with
respect to the brightness or intensity of the main peak of a Fourier
Transformof an illumnated |l ens, Ic and brightest secondary peak |Is
as follows: 10 Referring to the definition of 1(4,, it can be seen
that if the secondary peak is as bright as the main peak, then Icsp
wll be equal to zero. Conversely, if the secondar eak i s zero,
then 1% wi || belehane fperdience Lsaaﬁ%e@ Whigh gcosmels 9%«1 Eé%olawe%@t by lightan

0.55 and pref erraﬂmcuo@mwugmﬁu@g: 1@&9@\{1@ éhufesthﬁd E{Pﬁd ERNEQPINRES pfcm'de a
exhi biting a natural arkle effect, erred val ues far

sparkl e densi tlcégne(“ﬁ)e? S@?Y@St"g?‘:ttaﬁ‘g?f 085’68'9”53 By EBHHHARE Bhcstier ebl y
it is greater tigarbyalewt ofims@iant / me, and nost preferably it is
greater than about 4 count/mm®2 with randomess factor |csp val ues
greater t han®0. 55 and preferably approaching 1. Sparkle effect can be

observed by il Ignaicsadid Rgid é??stdl@ﬁhfﬁlcles iR ROthé Reitloh WS thexk @itht bieRGitabRN
t hen anal yzi ng t he |magetod mnet?q Gi%%rkle ef fect facciors

This is best ddMe™GPPHELMngH Nkl Hatey & A3 Wil thy desyed grinting

stabilized pl attéchnislegyTheh Gﬂihd;lﬁﬁﬁﬁ@, insjepprefiiag afl fe dike,andastoARGRrRle 97

+/-3 mmwith the zoom.on it t se 25 The ses are aced

on a | ens hol défze%cﬁgfe IR SO, ?{?gﬁs %afﬂ,l? eélo# Oglr?er ﬂBW@Lag%Q?WE%“SFﬁL

cont act and 1t hehd amentionlickhrde eiwitlmunaihﬂidtlc&ﬂdﬂﬂﬂd:ONE@CiﬁldltMsl alligse fiom

ot her features e or .shadows renoved). The | enses
1% IRt S0 BnBhed SRR poese. -

are periodical I'y"nol's preferably with
artificial tear soluti on (such as Presti ge Brand Sterile Artifical
Tears Lubricant, e re

brand Sal i ne Sol g%é? acgnefe oF els'leg\ll 1 |19gFeE9ra§t ° %hléﬁ?vqmoﬁ ?an%fgsll'@ﬁﬂgg as
much as possi blobsenwIwhepll@stsnﬂ:g@mc@pmretkethab;bayklaladdmvet emposifiotshef thans

with 1ight Cfé”‘“lnv%r?%ﬂ al‘e wéth ?#:)?e&ﬁ%n BXVSJS})E%B 't({I §m§19te gﬁegelgaso maﬁe have.

pi ctures and noi steni ng ron as ne osure tinme
is preferably am@mpedeﬁwewﬁbﬁha Llgtesy, atwd1klyerp$x1¢1dhs]l,ebngmmﬂgﬂlgmemag,ed

with a light sg r]ﬁ  1eHGEk ]geéqglva%qﬁ:' e, bl %n B@Qﬂ%ﬁ%&ﬁ%al}d alert, |

Dol an-Jenner | n Ties o 'nsoni Roadl, oro
with a |ight colllrratlng attachnment and a poI arlzer (rmre preferably

a right handed gpol@yetyZ o) %)almea?ecaf ﬁtﬂfeﬁrlgbxleﬁee F@m LGS 'd} palfdhxed

position at an angle of rees ens so t
is cast on P& ictors mpluding exfls¢tivg pmpewegwtse COdoningss, ofph@pme@mfwmrhle

l'ight source i %d(ﬁﬁch)amcﬁsg ﬁﬁﬂi@caﬁacm%tp%é hE 'iéﬁg@stolf‘ﬂ]e ﬁ&&ﬁndd‘c
| ens hol der. Sparkle count, or points ect Ion, are counte
the i mages greater than 35 points of reﬂecnon (or spalkle count) and most preferably they ale

greater than 45 when measured as described below. An additional sparkle effect
factor is the area of the coverage of the particles. Indexing the number of reflective
25 points (sparkle count) to the area in which the sparkle additive is applied is the most
preferred component for assessing sparkle effect. This sparkle density value (p) is
defined as follows: p = n/A, , where n= sparkle count and A, = the area containing
the sparkle additive (measured as described below). Sparkle occurs when p > about
0.5 count/mm?, preferably it is greater than about 1 count/mm? and most preferably

30 it is greater than about 4 count/mm?,



obtained fromthe canera. The sparkle count (or points of reflection)
is preferably determ ned using ImagePro 8 software (comrercially
avail able from Medi a 15 Cybernetics, Bethesda, MD, by: a) resizing
the image to 10 or 15% b) converting to 16-bit grayscal e i mage
twice, c) applying a "despeclde"” filter to one gray inmge, d)
selecting the remaining i mage and perform ng a background subtraction
to subtract the despeckled inmage fromthe renmai ning gray inmage, e)
engagi ng the "count” function (with the threshold set to "nanual "

wi th range "10, 000-65,535"), O renoving any obvi ous bad points, such
as glare in the pupil area or stray points outside of the printed
contact, g) recording the nunber of counted objects. This is
preferably repeated on remaining 9 nore images and the average nunber
of points of ref] ik %Qxﬁdesé?ﬁ[:lkfagtopﬁutﬂ%)deér & AE8bmned cﬁqms ern of
measurenent is determ ne ware gcormer gﬁ
available fr ommﬁmeau@b@ﬁeﬁu@@om@e@mgqaof mniclep pf Slﬂh’gntt()héeswhfhm@l
Bright Obj ects apchaghyptd étﬂ%gt LRSS Eélpﬁﬁdo\ﬁgldlrk‘ﬁiﬂﬁ%ﬂs dPAbL € "Nbnl BRIH €S
are counted as one bright object and then using "Area” neasurenent in
Measur ement frerfigtributions” goap degkerpurgls HE%!S eHpIesser goiashe vrlups (mmgsuged as
Fourier Transf %{&ﬁaﬂkeyo%)san@wafa@md whthGesplot E@m@ 'bﬁghnTers@&S&lf%ﬁmrvsol%%S

t he conponent frequencies of the reflections an_ | mage

| enses. Pref er diypeak gba Fepier @iﬁnsf?lah%ﬁ‘a@rlﬂﬁmlﬁﬁ@blemssld%ﬁ gﬂglﬁ*%sé&?c?@al‘}’
express the i mpgg 15af fopsiency domain as a symetrically centered

cl oud of points wherein hrightness represents the anplitude of the
Fouri er conpon% _and /pgs] tion represents its spatial frequency.
Random or unor defe i de provide a diffuse Fourier 5 transformwth

a central peak only. In cases in which the transform patterns show
di scer nabl e !$h&eFredr thedafiniiopeolikpelt eaarbesesn thas Hithe secandary peadisas boght

periodi City (nNQE RO Uen kL, Wil 888qualB Jerb, h@mwal%u% iPhS S&Bn&aﬂﬁpeaﬁéks
are related inversely to spatl "al pertodicities in the origindl inage

and | ens. The #&8: t bh wilk RecPandltth oke- oiﬁenﬁﬁéthawﬁgh@\tah@%@reﬁ@awwlds
i's using the egtf@EApprd2BRAE S hARduHoRAS M BmTess /rlc¥Rbign %Qnﬂﬁﬁl%h@ﬁd
above with the EFT (Fast Fourier Transform function. Is, after
equi prent set Gfti ncl uding but not linmited to CCD canmera, |ight
source, |engsand |ens hol der a representative image is selected and
(a) converted tlﬁ 16- b| ﬁgcal e, (b). the FFT function was engaged
(via pressing t %pref?gﬁ £parige deasiips (Ph‘&fegreateﬂhélhi‘qoﬁfgo %?Ou)wm@ettl ng
t he spectrum g@relﬂarilﬂy it b grardmhechwat i agnt/rﬁ@% Wﬂo&t préfekablylibis RF@HGSS

t he Fouri er Tra]g m i mage V\:hl C ess can be determ ned

and the randomA&¥L? PURYEM (”Pd"Efi)“ Pranessy f:t f%’eater(ﬂf‘f’élogﬁta“‘é)f si de
peaks di vi ded b;efdm&ﬂ)gmarc@éhu(gelntral peak)). The anmount of the sparkle
additive used is a sparkle effective anpbunt neaning an 90 anpunt that
results in o(he or nore areas of the lens having a sparkle effect when
the | ens i s obSpakledffanembe obstvai Ballluyninadip @R imincalOUimBatad leBs,

about 50 wei ght rcent .based on t t ot 0 the arkl e
Bt ve comotiTOrmbrRe BaTmH Tashe disbakE vt g, Thp& oo
additive, and ﬂmiewethta)lugmysohaomS:eﬁ caﬂih@aﬁ”a:ed tocals&bﬂmaiq)lzdfo&hrlrmaimn

range i s approxinatel abI 4 .to abo m and
most pref er abl Y- about }/e{%ab:ly ot agl“' df%eifg gnf & %tllbﬂi'e 6%?&0%‘%6{ ?‘?Hmtg‘ne
| ongest di mensilbalendes m’aelapmlrohladém 11olﬂthM1q$krvleeﬂ @dthiafl atrfbeblﬂmtbemebd the

realize that liste Lele es I
particle size and- E af#aa? I'I;ealenSlP el e%1(’:}1 S %%5%#5 ‘?’%f%ﬁ c{rﬁglera{?aet\’rﬁi;@at
occurs. Pi gaenduse glare adghaddvenetheveth he leases srte@enmhdailqub]dteﬁdrdy st al

addi tives may Hl?miéﬁc%q tHe %E)ocgsg,rprg‘erzsl Kth artl%gg ttgar\éo utlonrfg)ucF 148 lgresr%lge Such

addi ti onal pignen an|c
Brand Sterlle Artifical Tears Lubricant Eye Drops) or saline solution (such as Target
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i norgani c pignents suitable for use in contact |enses, or

conbi nati ons of such pignments. Illustrative organic pignments include,
without limtation, pthal ocyanine blue, pthal ocyani ne green,
carbazole violet, vat orange # 1, and the |ike and conbi nati ons

t hereof . Exanpl es of useful inorganic pignents include, wthout 5
limtation, iron oxide black, iron oxide brown, iron oxide yellow,
iron oxide red, titaniumdioxide, and the |i ke, and conbi nations
thereof. In addition to these pignments, soluble and non-sol ubl e dyes
may be used including, without limtation, dichlorotriazine and vinyl
sul f one- based dyes. Useful dyes and pignents are conmercially

avail able. 10 The sparkle additive conpositions used in the | enses of
the invention &% FaRRBHSUIoR AU Sepsitis FaesdpamRicat lightp fodyesd asprueh agt

| east one of thﬂsm&rrkhmf@qmag%i peSerit} Muﬁg@%@lh@%n@ﬁvitﬁ]i%ﬂtGééit thosfityst al
additive, one or ol vents, and a binding yolyner. n a preferred
gl

nore sol s | r. | L A
embodi ment of taFFeta]quig’éiﬁ?tPtﬁﬁgﬁoa’L/b? rREFYFSD PiSTUysTeR Sigaagvilhgling splution
capabl e of 15 f.@hedded Bipodufd BRdIE PREcfaBly MBButlBObNyTEr network with the
| ens material. For purposes of the invention, "interpenetrating

pol yner netwdrk" or "IPN' is defined as the combi nation of two or
nor e i ndependertthe pak ¥idEES holeviilainaRe widl YigBsohrse SyNishasd 2 aeirigad/ or

cross-linked in.the prese of the other. Thus, some degree of

i nt er penetrat i teg@'e‘ﬁﬂpgfwn@ﬁ?‘hjtetlﬁé%ﬁ]@?tﬂﬁroﬁ L3t $wrepqrriead, Beshgreugh MA) ¢ he
i ndepe Pdent 90 t@ethyneitisa igecblkiating bRachRent 3R\ pUlRizbrmdRIpMIEKLI BEERt One
type of | PN, IS .CO

AN AR RN gt RN T 4
subst anti al hy ewesgddgieek@dheisnsdo Srt Kuhed clyy ofl i it ap Biatityaif 2/3g0-Poby mer
N A LSSy SRS LBy vy AL PER S Shbr ERI
lens holder. Sparkle count, or points of reflection, are counted in the images
obtained from the camera. The sparkle count (or points of reflection) is preferably
determined using ImagePro 8 software (commercially available from Media
15 Cybernetics, Bethesda, MD, by: a) resizing the image to 10 or 15%, b) converting to
16-bit grayscale image twice, c) applying a “despeckle” filter to one gray image, d)
selecting the remaining image and performing a background subtraction to subtract
the despeckled image from the remaining gray image, €) engaging the “count”
function (with the threshold set to “manual” with range “10,000-65,535™), )
20 removing any obvious bad points, such as glare in the pupil area or stray points
outside of the printed contact, g) recording the number of counted objects. This is
preferably repeated on remaining 9 more images and the average number of points of
reflection (or sparkle count) recorded. “Area” measurement is determined with
ImagePro § software (commercially available from Media Cybernetics, Bethesda,
25 MD, by using the Manual Bright Objects and adjusting lower range value until
pattern features are counted as one bright object and then using “Area” measurement

in Measurement menu.

Randomness is best distinguished using a Fourier Transform analysis approach. The

30  Fourier Transform shows the component frequencies of the reflections of an image
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95 3-6(1994). For the purposes of the invention, the type of

i nterpenetrating polynmer network used is a sem-IPN. In one

enbodi nent, the sem-IPNis forned using a lens material, which is
crosslinked and a binding polyner that is not substantially
crosslinked. For the purposes of this invention not substantially
crosslinked neans that the non-crosslinked material is not subjected
to conventional crosslinlcing 30 conditions prior to contact wth the
|l ens material. Sem -1 PNs may be forned in one step, or in a series
of steps, which are known as sequential sem -IPNs. One of ordinarily
skilled in the art wll recognize that, the presence of cross-I|inking
agents, either tﬂr‘gou%h ad(iliti on Qr as _inpurities, can create a
reaction envi r SHAREATISESh ATelsralhp the Ropder{Temsiorm Brpee s farmuiataddn expagss the

i nterpenetrati ngago HdREncHAbMEA ks a FmiReickily@h@gd BRLY SBofmsUARed 10
the additive CﬁJHﬂEESi tion are made[, froma ho_rm%)ol ynmer or cqpolymer, or
conbi nations t HEEABIS FRERSTHTGISHRRIINE 05 e HRNrier tapiRamApHNORE0R T6PTaSeRYS

ot her and the hbisRghtiaCFrROENTERaIBS oS inbrdetdd iSOdel Blokidt ¥ IPREAWREST S T O
the lens material .. These bi noli Eag(rcgli)l ﬁmars .nma i‘f@ont ai n functional
groups that rerddaiorthvihacsitly Ya ‘éi“é‘i?dﬁl"% ths tgRsIQIAPABETATIIAY

pol ymer capagl eii@énﬁimlihﬁﬁ@(pﬁdl@nﬁtsm fhb c?ﬁﬁﬂ’peﬁ&t iﬂlﬁrbeca’ﬁ&&)fbmtﬁt?(l@h-
groups must be such that € groups.o e mer _of. co ner,
Pnteract wi th CREETBIS SrBURCHL EaoaAEPe PRt UF s ELis g OHb TeHs ¢y
of the inter actpedsticities lipiha grigie] indgk bid leish @hermbitiptdfatred incaidd bOdbtLihg ap
the additives %‘I?edé or. ﬁ)art itcl es. @he . nt er actions bet \{yee{; %{pe
functional groupas BEY ISECIRIApne t Spupugny dmagprang, magelro & soltvar
transfer conpl ekscribddubeve Withehé EFIC{Fas Babrieg T augsrniydyhchien. IThads, afleron t he
pol ymer or copaql viner ckbhones or be.penda romthe backbones, For
exanpl e, a mngﬂ%g,%e%?éﬁ? =x‘?°6“r"3“°o g ?H'glﬁ'%cftg M%afnefao{}ﬁﬁt SOUKSH WP i ¢ h
a positive chargehods, bepusettiveimagnis stiatadand @) tduvatedon bt grofscale,
nmononers that fQr i .a_negat.i ve charge .0 formthe
b1 ndi ng. pol yrrer®) TRt fih KAELellch RS aion MAEHR WomiRl®, - v
and 2- hydr oxy et(figekingpth asettiplz gheepdctridiclgitin Yo ayndzelectmgdForoapt.oVhide a
MAA/ HEMA copol te i j - - N di net hyl )
propyl- acr yl amauess W8 Fobiier TR G0 biytaha Bt B bt
anot her exanpl end thigniomtsniactprdkyieralataeddt - Cemhosfedle ptaks divided by

hydr ophobi cal | ygpdiokE&dai rs including, without limtation,
am des and esteggﬁ{gF ﬂ?ﬁé@%‘?ﬁ a: CH3(CH2 )-L- COCH R=CH2

The amount of the sparkle additive used is a sparkle effective amount meaning an
20 amount that results in one or more areas of the lens having a sparkle effect when the
lens is observed on-cye. Typically, an amount of about 0.5 to about 50 weight
percent based on the total weight of the sparkle additive composition (including
binder, cholesteric particle additive, and solvent) may be used. The particle size
distribution range is approximately 4 to 70 um, preferably 4 to about 35 um and most
25  preferably about 18 to about 35 um, in each case measuring the longest dimension of
the particle. Those skilled in the art will realize that listed particle sizes refer to the

average of the particle size and that a normal distribution around the average occurs.

Pigments in addition to the cholesteric liquid crystal additives may be used in the
30 sparkle additive composition. Such additional pigments may be those organic or
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30 wherein L nmay be -NH or oxygen, x nay be a whole nunber from2 to
24, Rmay be a Cl to C6 al kyl or hydrogen and preferably is nethyl or
hydr ogen. Exanpl es of such am des and esters include, w thout
limtation, |lanyl nethacrylam de, and hexyl nethacrylate. As yet

anot her exanpl e, polymers of aliphatic chain extended 5 carbamates
and ureas may be used to formthe binding polyner. Preferred binding
polynmers will depend upon the lens material to be used. For etafilcon
A, the preferred binding polymers are a random bl ock copol yner of
HEMA, and MAA or a honopol yner of HEMA. The wei ght percentages, based
on 10 the total weight of the binding polymer, of each conponent in

t hese enbodi nents i s about 93’6%‘??1 bout 100 wei ght percent HEMA and
about 0 to abodf & XEPEHF "HeP RARAS TEGPIIRER 1EPS O FOmbingtypms of such

preferred bi ndipigngeal ymesstias ergani¢ pigahents coak iapel imedtioaf ptiiddanine

OH nPDMVS, DMVA, nd tional | e nol ecul f the
bi ndi ng pol yrrer E’éyaél%hg‘%/@atcar%?zok vi Eﬁe‘(ﬁﬁﬂan%l ulh é“qg 1etﬁl§ s
material and t rnembﬁmﬁonﬂaheeédfal Eaaipledi dffudsfel matgambtplgdr@wmemde abittohe
same time, the rm cu ar wej t of the, bindi n pol. cannot %o ao
i h 2 to | ApdURisEi AR PRk FoReoRale Pl THHGIe Yedpvetdt piidoR
pref erably, theitsminedidxale, wel gltlikef aid eorbimgivmg thp@bly Meil atditi@b @Uthese
7,000 to about 100 0 referably 90 about.7 Q00 to abput .
10,000, st - preaPr Bty RASOGHE s Bt nah g et Rhason
corresponds to dﬁcﬂlbmmdzamuimlr vingli gifonobasédeydsi gliesttl pea kandnpitentSkafs
anal yses ( = OVI o oy ranges can be significantly higher for

bi ndi ng polyners confaynlng i licones i ncluding up to about 500, 000
nol ecul ar wab ght 25 For purposes of the invention, the rml ecul ar

wei ght is deter - r.opgt ogr 0
light scatteri gg%glﬁ: Ié'ﬁ#d:}gfgt%?rgg&iungge gﬁgﬂ #0 tle(flpes ome 11%7&3% Q ale Eon%pose%
PWI000 and PV2500ne er mretsparkle addities velhupt deastadne %Sﬁlﬁﬁpwkllewﬁdlachsmmgd to
50mM sodi um chl ] I

pol yet hyl ene O)?IQ &Sqe?m%g%ﬂ?g%ﬁdld{?@e %FT B’rﬁl@’r%m g%u i g\/@l}g‘hf na
rangi ng from 30rdesdeabodipenf thgrievengtmga bifiling pﬂlemhml usesl thm llwcap@ﬂe &t aA
and bi ndi ng ;poleyiBlSin ik doh X f

wt/w. Bi ndllng pol yg?%lrls %ont alnr% @&g%n\g@&% s 5 e sol l(tjbl?lozgérﬁ(;sses of

al ternate dil udit Bivertae orlﬁfplmmemtylgsmlm@dleiWPrk er SN wis| defineslc ey thiez e
that, by using C&Hﬁhﬂw’hr@fn%@;@'br m@gﬁekéﬁdéﬁtﬁ%ﬁn&&@%%ﬁ m%f (Blglﬁ r s,
bi ndi ng pol yner, by usi n? arge anmounts of initiator i Fi Vi ng
pol yneri zati on syrbl}w@@ g orswswnlﬁ%m Bp preaanec piothe ABer ams |smn@ Kegresy of
concentrations ’mtgﬁen%@it%ﬁtdcaﬂs Withﬁrmé' Hét%o@c%&ﬁﬁ@?s T?Incé‘]@l Ml%rlhd Q{dent
conbi nations thereof, the desired binding polyner nolecul ar wg

may be obt ar%e@OIYPP'éﬁléﬁdd%f%im the PRArpinmesoef Wrm.agentyps of l¥egpesifica ly a
conj unction W khmia®Ni & doh@bf of @he BPMBreHoBinRFPhtYarWVelobs-3flc@Bnd one or
initiator and one or nore solvents to achiieve the desired nol ecul ar
wei ght . Al t er n&FS ePYymadsraflpt Hpupets substapliplly irgperlipknde @l dischprsrdg by

bi ndi ng pol yrrer‘m@penmnﬂ@edomelcqmtw&q‘c&l Q!(h \Ao&éaw!na’r ggy agpelrumgi ©f in
solvent to maintain a desired viscosit bi nding

Preferably, th&&PEEB&is/ e e lﬁdF%tjd 5% IWWWWSP?TIUE% aafbﬁa*ﬁckz; 900

to about 15:90Q.¢¢B0L). PRUr SR Ripodss §E.thelBvdaian, Mhd a6 BlerRSRAtISe piiahd
in foimng the bi n%d{g pol g/mgrs have chain, transfer constants val ues
RSB s se

of greater tha M- [t ey empedisterty thevgmi-Bhbistormed a8 for e

preferably gr e@eﬁl?haatehalnwﬂi@ﬁlié crd iR - an®ui iy oBeR 1GRA bt biRRsHAY

agents are known de, vmth?Li] Jimtation, aI|P atic thiols of

the formul a R gigss\%ﬁléprde Ipgrp ses of this invention not substantially crosslinked means
that the non-crosslinked material is not subjected to conventional crosslinking

30 conditions prior to contact with the lens material. Semi-IPNs may be formed in one
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90 CI to Cl12 aliphatic, a benzyl, a cyclicalipahtic or CH3(CH2)"-
wherein x is 1 to 24, benzene, n-butyl chloride, t-butyl chloride,

n- butyl brom de, 2-nercapto ethanol, 1- dodecyl nercaptan,

2- chl orobut ane, acetone, acetic acid, chloroform butyl am ne,
tricthylamne, di-n-butyl sulfide and disulfide, carbon tetrachloride
and brom de, and the |ike, and conbi nations thereof. Generally, about
0 to about 7 weight percent 25 based on the total weight of polyner

formulation will be used. Preferably dodecanethiol, decanethiol,

octanet hiol, or conbinations thereof is used as the chain transfer
agent . Any desirable initiators may be used including, wthout
limtation, ultra-violet, 30_visible light, thermal .initiators and

the like and coffBi Fath HASICE RESERY irh 457 é’f“é’f"aﬁsl Spauetigl e pirliNS; nPRs af or

is used, nore praheilpiYed3n areaammlsedogxﬁmhwmabiegdnbeoiadms%man%@%S
nt of. initiator used w| out 0.1

2- met hyI butyrombrl | e. ﬁg‘?

to about 5 wei GHECPUPIEIALIHONCIES SRPUFIHES, CAHCERRICRAFAGHPN SV IrpIRent ¢ Rat favors
formul ati on. Falkie fmdtioh 604 keduentid] @ft@p@biryting BolgmazRRiosk.

2-met hyl butyronitrile is used with dodecanethiol. 5 The binding
pol ymers of the invention may be nmade by any conveni ent

pol ymeri zat i on The Oigdifig ipoBinsai Bgfulvint BeUsdditivel (anl{pioﬁﬁon Rdnfad fedaian

pol ymeri zation, ste ol yneri atlon i on rizati.on,

ey pot yirer 1 2aEPSTER, HoEabRche stUBtoRaHEres Taurs aita seb Sy’
atom transfer polayeersita atch other Eﬁlﬁdletblilﬁhﬂglplob'meﬂ.ﬁhs Bingheschidiity paameters to
t her mal - |n|t|at iti

neri zation.is used. Congditiqns
for carrying out elerﬁ ma%eria] ﬁ]e e%nfd"ggrp%ymer W?yhﬁoﬁai"fé“%ﬂ'be\iﬁ@%setg%fengﬂe
ordinarily ski Itlieepblymerst hmi aprLyerslafelnet mnd:sm)mlymerrbapm qiﬁmtéwcﬁdn@rwimf

boi nts. bet weon “SaieP b RGBT s R SR NECHE R SRod o0 b e
used wi Il be basmdynom ntthecttwytﬂ)elmbf fiotidr ing p@inymBat ifcteaks tlp:rdmdmyexﬁ ttend
| ts mol ecul ar ‘ﬁﬁ rQJE%ns ﬁé’lhﬁg% il %ﬁ%%oﬁm{t{,f& %Qﬁ?r %Mt}a{)]gll’le ac{ ‘t{\‘@‘est dgn

di acet one alcoho anone, | Ssopro
1- but anol, 1- elphmly& 2Thepnt9{aafrtmﬂs bemehaﬂnglfqncaondl grbieps| mhdyebe R0, Cdm@bmuwg,

or wetting, 19 f ol E'fgd %L: %?ill SR 'c&n lbﬁl . %SEE g:lctilm?ag gIIOIIIBS. nqa%z q‘%‘elli‘%tﬁf? Il(()ﬁ' ?”eng

pol ymer provi des spers es in-t

bi ndi ng poIynepdymWéH@@mMmm@bﬁﬁymbemd@mm@he@mmwmmb@kbﬁw@|spersive,
electrostatic or hydrogen bonding forces to cover the additive's
surface. '75 In addition to the sparkle additives and binding

pol ymer, the pFef examsip. gpagremer, £ dhikingeeofcmmposist itoh fum 1 helyinerveith iaon

may contain ong,GfveMiige §19)lr H@ﬁ%& 1r¥ o dfun@doq Wit aq{?(ﬂﬁa}n@lgor%o ngrs?l&@ﬁoﬂ'le

additive onto a surface. esirabl eto control e spar
addi tive cofpogirelyarr ‘é’lﬂwﬁlﬁﬁﬁéﬁ Q@k@lt@ﬁ)rmﬂlﬁ kindjng pedweert e’ﬁ§| oere spepifige

f»o %h. ﬁvteﬁ b)lliiafnﬁﬁé TRettacfic LBR EMAARS Gnd by dRXAMRehcRkd (SHMARSE,
(0] 1 C e
may be used to provide a MAA/HEMA copolymer that is then mixed with a
HEMA/3-(N, N-dimethyl) propyl acrylamide copolymer to form the binding

polymer.

As another example, the binding polymer may be composed of hydrophobically-

modified monomers including, without limitation, amides and esters of the formula:

CHj(CHZ )x-L-COCHR‘"—'CHg
30



sparkl e additive conposition will be applied. Surface treatnents nmay
be effected by nmethods known in the art, such as, but not limted to
pl asma and corona treatnents. Alternatively, and preferably, the
desired surface tension may be achieved by the choice of solvents
used in the sparkle additive conposition. 5 Thus, the sol vents useful
in the sparkle additive conposition of the invention are those

sol vents that are capable of increasing or decreasing the viscosity
of the sparkle additive conposition and aiding in controlling the
surface tension. Suitable solvents include, without limtation,

cycl opent anones, 4-nethyl -2- pentanone 1- met hoxy- 2 10 pr opanol ,

1- et hoxy- 2- propanol ,_isopro | act at e, ethanal, the like and
conbi nati ons t HEFESFL F@Y ber Pﬁ%%ﬁ“%ﬁ“ﬁ?é?%W&ﬁF9““%*@?%8%?2@1bmﬁﬁﬁho

and i sopropyl laact AtE Ak ol §RFegchQhd Bﬁféﬁlﬂ)} QQﬁbﬂﬁaI oP hfdr&eab I Rkamples of
1- et hoxy- 2- propanol .and et hanol are_ use The specific anmount of
sol vents used WY 2mydssendiests Belndpyithowd mf‘%&?t“o]rﬁ%‘yl IFﬁIFaCQSE%{‘HEﬁ’ and hayzl

anount of sol vemdimcysed in par-xﬂoﬂ@r kg, Wﬁﬂ:np@f YhEatidichbin ARAMG

upon the nnlecu%%r meugﬁt of t di_ng ymer desired and the
constituents? pmates 4R reAHRBY ‘§e Hé”@ﬁ ‘9%&%29Ynﬁ§ed in the
bi ndi ng pol ymer. The ampunt of |ow boiling solvent used will depend

upon the viscosit d surfgce tension desired for the sparkle
addi tive compodeitE. DiiHg Relpmers Pl KEPRIPRT BB mMGER B ASTY | BFF | s
to be applied tafionol dtharpdefeusrdemnmg poBmkR NEe rmiaﬁddnﬂ|block hepamenss of

sol vent used wi the rlals used and
Thethor e oA TRA M A RO e bah G o By o e oishtnepir i oo
i ncrease it soweliettatal Weipht.of fﬁeﬁjﬁfdmgl’palynﬂﬂ obéach banhe it heRrmibodimeiits is

solvent to be uy ski I narily.ski]led in
the art. Generd cf“q o} f%é%’t’ﬂtogl f%ﬁ% enolfn%%% angélgq}'gh %a'i?g W\?\}igilﬁ Pefggnt
about 20 to ab(MuhA 75F<wemaydﬂlcopeA,céﬁtple&rrécbbmtlmgqmytrnebsealewmsbxhilﬂdﬁbk
wi ||l be used. e dipaLlday I ecogni ze t hat
each particle/ %P nlle\58 USMQ‘ ‘E‘f(’}‘ﬂ"haSeblg[Ac? t?pugpmﬁfaé‘{lf cle/additive
vol unme for the solvents selected. The critical 30 partlcle/addltlve
vol une may a

vol une baseg? q’ﬁ% Erg)'igé: I|d3’|9 11t oy thF%g\M]lgnajgr}?er g P%S’\u tﬁlaji nY is so(ljl]eglvhat
to suspend thebﬁu@nenh¢hddmumvéamhmehm*eewﬂ@wme&ﬁhwhmqﬂaéﬁMmeanﬁed
in Patton ’ j p
126- 300 (1993;rlg Ange ﬁ’"’ |t§§t¥‘{a¥cf@ér(rjwn§ndqg S Bhe R})@@%r “S"‘h% el%g s Bhe
conposi tion t olm@duﬂie qualisic & thgpldmd mpge. héordﬂ’faf lgog Pofpretfttrdalndheomahculéand
optical nold p@s»re{%ﬁt of ﬁ’le%ﬂﬂﬁ%ﬁ& )Ing}.*? IJ 515])% 7%&3@ d Iil%upi é)tdaﬁ fn efera})lﬁ

produced using t ark tive conposition, to en

di ffusion aft shoat Vioﬁ@ tofboph 40,9 moetmrefbyblv Hbodtéﬁﬁoﬁrm dpoiads,000Hd,ety pe
and amount of RhifLikkadis KSRmiiobhar ARRAGE Aibie IR & sHic wel gl of
the bi nding pol ymer used for spar five conp05|t|ons

pl aced onto nDF&Mnﬁﬁbﬂ)are stored prior to use the shelf-life
stability desigpg. raﬂé%@fcéhl b@élgﬁﬁeaﬁuyz &ioferl fapbméﬁg Wyﬁl@@%mlafnmétsﬁfcb%
gl ycerol, propylene g 5@ | ene gl ycol trlpropy en ycol
pol yet hyl ene gPV@@WgEBGHm@GGOO (hﬁﬂgm“ﬁﬁﬁl he li ke and conblnatlons
thereof. Pref exabhpossd we{e%vélﬁmystﬁa a?dmufa; velht Bl &3drinGled Qfind S He1
generally will be 0 to about 10 me|% percent 15 based on thé wei ght
of the spar kl epgagitionghromeioparh vitha | OﬁhéiﬁﬁﬁﬁmgyﬂéﬁﬁWﬁeegﬁatWW@WE
addi tive conpOgi,b LONmATYE PAPI0BOMAINIRE, SfNALILAG ddfk FHIEK G

addi tive concentration and the sparkle Itive particle size used.

Al ternatively, afhﬂﬁf@p@cWWMn@dngﬁhlom@y a2 ygietire shipplabhdenspalyéd] yandg
agents, such aﬁol;@ﬁyl% adimeemélbéuﬁ:@'\ﬂm le?)ﬁéfﬂﬁd %OI&HQP WQ%%JQ qra.ngﬁrfgifr%m

conner0|ally aval | able. The intensity o ect
control | ed By ¥&%30rg 119ﬁer%m¢k| éhigdnethadvie cabmiee Ftatatndobinding pplameiscl e

9



wei ght percentages are based on the total weight of the sparkle
additive conposition mxture. In addition to the cholesteric liquid
crystal sparkle additives, an anount of about O to 5 about 25 wei ght
percent based on the weight of the colorant for organic pignments and
about 0 to about 50 wei ght percent for inorganic pignents nay be
used. However, high pignent concentrations of the additional pignments
may inpart a very dark hue. Therefore, preferably about 0 to about 7
wei ght percent of organic pignments and about 0 to about 20 wei ght
percent of inorganic pignments may be used. 10 Conbi nati ons of
pigments may be used in ratios dependent upon t he col or, shade, and

hue desired. One ﬁ%dj nargl y. skilled in_the art wi|l_ recognize that
addi tives ot hers°lRi§nn MERolvater, dusy 05745 ﬁﬁﬁ)"tbeEinﬂ’d‘g PaREesncqufpaning

sparkl e addi ti wiliceIpas be bediblih altdigutd M@t i on. 15 Suitabl e additives
include, without limtation, additives that aid flow and | eveli ng,
additives for foam prevention, additives for rheol ogy nodification,

and the like, e(md oetﬁﬁﬁﬂily”lﬁdilleﬁ MStht B We0fccoghb@ 1R Y kikig ad than¥er agents in
conposition of %venttj Fnb ‘Fﬁ s enbeddeq in the lens.10 materi al
upon curing of ! iy Pihe POYRE g e apis Al S0 itgn
g'ay e(rjmed cl Osﬁfvﬂgo p]'s)]?ﬁle]fliaﬁﬁﬂ oy baekors st aﬁﬁoﬁlﬁa’cﬁt lhﬁodoﬁiﬂﬁ dvar ﬁfﬂﬁalltor
ependi ng on the surfac the.l ens the sparkle

adgl ti vegcorrposf:lolf‘ie{Stﬁ‘mlogS :Pﬁpsf 38%0“ %%a?l??%&?ch%ﬁé sfyentofTe Ccl"g’?‘@flgnsof
sparkl e additi \ﬂ&rmﬁ,rm@dmireddmair@pohmmmlebﬂﬂ weilglﬂmﬁy 0¢ ol@4ined rPrefeﬁbly,
anot her enbodi ment bin

conj uncti on mnthp?ﬁgmgﬁgP%?“sgﬁ uF%V@“%%Wﬁ@?FP¥ “”#%P“@i W%FBYWWQ
the nmet hod oé tahenunameand ome ar clogasohlehisdb reghiped yhedesitedy@sleouty vixdght.
The sparki e add o s SLRERsR or GrlRe aufeys i ol ohBrE By iy OE
the same or di fubeia mnjtirlcorm wlltielatgc rokiungs qumblyare Ito msxetdmfa(ﬁesmdﬂenssm;r kdre
Gi 1 er ent 11 omsc i QN ekl 0B R@Gsic) of e BB B M bR e
bi ndi ng pol ynmer.086tb dbewtd 5,000 centipoise at 23°C
15
Chain transfer agents useful in forming the binding polymers have chain transfer
constants values of greater than about 0.01, preferably greater than about 7, and more
preferably greater than about 25,000. Suitable such chain transfer agents are known
and include, without limitation, aliphatic thiols of the formula R-SH wherein R is a
20 C; to Cy aliphatic, a benzyl, a cyclicalipahtic or CH3(CH;),-SH wherein x is 1 to 24,
benzene, n-butyl chloride, t-butyl chloride, n-butyl bromide, 2-mercapto ethanol, 1-
dodecyl mercaptan, 2-chlorobutane, acetone, acetic acid, chloroform, butyl amine,
tricthylamine, di-n-butyl sulfide and disulfide, carbon tetrachloride and bromide, and
the like, and combinations thereof. Generally, about 0 to about 7 weight percent
25 based on the total weight of polymer formulation will be used. Preferably
dodecanethiol, decanethiol, octanethiol, or combinations thereof is used as the chain

transfer agent.

Any desirable initiators may be used including, without limitation, ultra-violet,
30 visible light, thermal initiators and the like and combinations thercof.

10



material in ternms of expansion factor and ability to swell and it

must be capable of swelling into the lens material. The invention may
be used to provide cosnetic hard or soft contact | enses made of- 5 any
known | ens material, or material suitable for nmanufacturing such

| enses. Preferably, the I enses of the invention are soft contact

| enses having water contents of about O to about 90 percent. Mre
preferably, the | enses are nmade of nononers contai ni ng hydroxy
groups, carboxyl groups, or both or be made from silicone-containing
pol ynmers, such as siloxanes, hydrogels, silicone hydrogels, and 10
conmbi nations thereof. Mterial useful for formng the | enses of the

i nvention may e react.in nds of nmacropers, nononers, and
combi nati ons tﬁ%?é%?yd1 aﬂ??%mgﬁa% 1@@Ep§&ﬁwhééz66WVﬁ@PF?§WF3ﬁmm
initiators. Suizaiobis m&ﬁ@lli}illaity&oﬂmﬂﬂ?d uriﬁ,anmﬁthquﬁmétbrrnsécatvllm‘e abshtl ). cRNE

hydr ogel s nmade si.licone macr ore ydr ophi | none
Exanpl es of sucﬂﬁ%ﬂ"f%‘ﬁ%@l%&‘?a Fed ‘?tﬁ@ﬁﬁ%}"ht 03}119 ﬁ%mleﬂap?% PRGN As
pol ydi met hyl si |ppetasigy, Pet-Habis $hatigtbuwidniriRensanivithyslicembdilol. ¢ groups as
described in_ United States Patents Nos. 4,259, 467; 4,260,725 and
4, 261, 875; p6|ydinethy|si|oxane macroners with polynerizable function
described in U1%e &ﬁﬁﬂanm%h&mNQS.mé,ﬁﬁ@maﬁﬂquiﬁSBmﬁﬂlw fnyl @On 4Rt
4,182,822; 4,343,921; 254,248, 4,6 355 147 -4 276, 402:4, 327, 203; .
4,341, 880 4. 4604 PRRIE BG4S il aaant fan d T chig Saappnizaton
4,837, 289; 4, 954te5&ﬁ),lyrﬁe,riﬁﬁﬁ)n58ﬁu15ipﬁ4ﬁ>l)&4éﬁzﬂi,oﬁ58m9:931a1r5 pOIShedfon, ring
5,451, 617, 5 488, 579; 5,962,548 981 675 a
and conbi nati ons Ve s anﬁ%eryo% ehZ% Om tra rﬁglnglzﬁ ?Wg?qoglﬁé'?f%
macr omer s i neopderaltly, ngthhmalr—mpiateﬂ,l iineerrmdmmqmd.ymmczhxoass tdads €ontbtsame |f<hed
in US. Patent 141 { S..37
5,336, 797, or Tailif oty i gryme“za“?“s?‘%é" “ﬁ%ﬁhe oy #ﬁ%‘i %q? 5 Jua il and
pol yet her bl ockizastuch as those described in U S. Patents hbs.
4,871,785 and 5,034,461. Al of the cited patents are hereby
incorporated in their entireties by reference. Suitable materials
al so may be nmadelvenrtpmsdolinyi thatriredustiof obshyepeinding mdlymen erpemadi®0 boiling
gog?gnggtg_s %USC ol@éﬁsj ﬁavgl%%%fllngGio%mltsnbe%ve%h dﬁé‘&tel% san?O ‘(E’) 7§8éc¥ion of the

1 1 1 solvent to be used will be based on the type of binding polymer to be produced and

its molecular weight. Suitable solvents include, without Iimitation, diacetone
alcohol, cyclohexanone, isopropyl lactate, 3-methoxy 1-butanol, 1-ethoxy-2-

propanol, ethanol, and the like.

20
Coating, or wetting, of the cholesteric liquid crystal additives with binding polymer
provides better dispersion of the additives in the bulk binding polymer. The coating
may be achieved by use of dispersive, electrostatic, or hydrogen bonding forces to
cover the additive’s surface.

25

In addition to the sparkle additives and binding polymer, the preferred sparkle
additive composition of the invention may contain one or more solvents that aid in
coating of the sparkle additive onto a surface. It may be desirableto control the
sparkle additive composition’s surface tension. This surface tension may be
30 achieved by treatment of the surface, for example a mold surface, to which the
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5,789, 461; 5,807,944; 5,965,631 and 5, 958, 440. Hydrophilic nononers
may be incorporated into such copolymers, including 2-hydroxyethyl
net hacryl ate ("HEMA"), 2-hydroxyethyl acryl ate,

N, N- di met hyl acryl am de ("DVA"), Nvinyl pyrrolidone,

2-vinyl -4, 4 -di nmet hyl - 2- oxazol i n-5-one, nethacrylic acid, and 2- s
hydr oxyer hyl methacryl am de. Additional siloxane nononers may be

i ncorporated such as tris(trinmethylsiloxy)silylpropyl mnethacryl ate,
or the siloxane nononers described in U S. Patents Nos. 5,998, 498;
3,808, 178; 4,139,513; 5,070,215; 5,710,302; 5,714,557 and 5, 908, 906.
They may al so include various toughening agents, W/ blockers, and
wetting agents. They can be made using diluents such as 10 primary

al cohol's, or t Heerlslsaddingropmpesitioayrill be gpplFd otlaee ERegRantsray besiested by

Patent No. 6, 02&:iftdSkno¥nl in &fe atrthﬁlcﬁ'aﬁ Aok Ifb@-ilﬁjﬂécﬁtoiﬂﬁmgﬁﬁ@aﬁona treatments.
i ncorporated in their entlretles ref erence he materials for

maki ng the cont’dEmaiivhs #ad gregerifdy, Itg/%’f‘é\ﬁﬁ"ﬁl BFAcChYRSY B Pe gehieyed by the

avai | abl e. Prefcgsighdr¥olvédiusBPinekd Phrkld 288tileTompbdiidn. based hydrogel,
nore preferably etafilcon A and the binding polymer is forned from

| i near random bl ock copol yners of MAA, and HEMA; |inear random bl ock

copol yners of I\mes qdsoRME usdrinni@ane g@ﬂ@kpmdmv@%Kmﬁ&ﬂ@hmﬂesmo&mbﬁ%
and LMA; or a onopol filcon A, disclosed in U S. Patent

Nos. 4, 680, 336 h"ﬁ‘dso W laﬁ%@ﬁ%f’ Freas i ohdacrsatng e vty eiihs spakiees
?y [) \elzvf )er agcl\:/‘i ggcﬂ@\lfeaﬂob)éosnﬁon&gﬂ @fdmgluaednaam@g th&@@ffa@afehﬁmbywlqmlgEtnvems

p a about roxi mat e
about 1.3 pbw é&f° F’eﬁ’éhoﬁf @E‘BF‘IO& ﬁ%‘%eﬂ?ﬁrg?r?f‘%ﬁ é‘"m%%atpeﬁa‘ﬁ’ﬁe’t %mﬁt%’ﬂfz‘l 5
pbw 1,1, 1- toi paiphmol, Ollmlmﬁﬁﬂ@rdphnmtlimﬁtbbw adctate, agihnaloaid @heO like t d
about 0.024 pbw of. a vis tint r abl af|Ic n Ais used
with a linear FYRGHHCB f&e\l{eo(t:op%)ﬁlof/neéalﬁ]cfg f p,(%g{a ¥d I—"I&W R of
0.47 MAA to 10Gopliapf lacddte wietiRedd Formeaafildoand prefirhing, Kl -ehe@ !l 2ysrepan6if antiEMA
and MMAin ar ﬁHOIOf 99.9 HEMA and 0.1 MAA to 99.5 HEMA and 0.5 MAA
A preferred mefhod of ¥ hufacturing a cosnetic lens is carried out
using pad 30 printing as follows. A netal plate preferably made from
steel and e b) 6 rom st er ed
a photo r ersni[) {st T?réage%{f% H{OH%t of Ssoflvemsélﬁeftﬁwmr asgs 81(130 v m\?&’?’e? 9B u%4’
once cured. Thexqoale, drerenfoont thelvalddusted vre formimg oksd lbmahng palymal veid tdepkndr
desi gned. For tern o
pattern that cg Wﬂé SOIG%JE‘ “%%tlfgftﬂ g@“@ ‘?""?“% d?i? %o%%d t?%ofx%csz(l)t\‘}%Irtq ‘"ﬁ’l’]
portion of t hea%t}ae n@n@ﬁefremtdu qegolyigs,oned iflte Hindig podprer.alhe padunesfilow | |
t hen be reduce i i
t echni ques sucﬁlg%g% ?gggap ?ga?égﬁﬁﬁtﬂgwg%%VEgggm%%ggg?ﬁgdﬁ“ﬁ’Pr
pl ate, and 2hethshparide ﬁ@stlvstcommsmonal*"urthsr tfmhe@dﬂrkléaﬂdlbw aegpbditeongutoibag,
the plate is s en t 0 t
resul ting |naggﬂﬁ§ggic %@?@ﬁ?ﬁéﬁp gagm?gHg QEF@Q%FOk%ﬁV Eqmﬁhﬂ"
exanpl e about deperd b)l?oéjrthe legp Al mpldrimatdriols wsel o wiheithey ﬂ@u‘tlold hr@’pralt laer n
etching are w bjp hhenkaomLAgamat t@ﬂ@re%‘éq{sr\%étlaﬂjlﬁgs k]b%]lar%ahgh h{“ﬁ‘le
art. The sparkle addltlve conposition is
pattern to fil Pregifpanyipioselvems beivsdd iswihin the ﬂﬂdd’f preaedipgipddliediimhe
The use of ;5hea1¥\DngerQ%t Hl%rt@tal \Q&gl;lt%f 1REIvaRks ubdd vtuh %W%Oqs%&{u‘t R§ion
refers to the layout o ditive conposition ap 3 to the | ens.
However, wher e\)’é‘gh@ﬁ@hnt@f@% pddkitiye gpmphsiiog il 1lsecbe used, the
application of the additives in the additive conposition to the
pattern or design area wi|| be random That is, the pattern or design
that is fornmedOBherdmanly skilledin the irigvit eeemizeahat casht pagtiplejaddigive ped Wikns
i's a random di giveiDefitan p%cl@/qgjdlﬁdevﬁtﬁumeb‘fé' fnk %91%19?-@&319&&:@ Sk (RhLe
geonetry and vagglng hardness, generally about 1 to about 10 Shore A
dur omet er Ui t Barfigleladditive xelume gy he detarmisied hvey kopwe meansierd. @encerlly dpby e
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The sparkle additive conposition is applied to all or a portion of
the nol ding surface of the nold. Typically, the sparkle additive
conposition is applied to that portion of the surface that will be
used to nold the portion of the lens that will overlay the |ens
wearer's iris but not any portion of the eye affecting vision. The
application may be 30 carried out by any conveni ent neans.
Preferably, the application is carried out by pad printing. In the
event nolds containing printed patterns are stored for later use in
the production of |lenses said nolds can be conditioned with heat and
nitrogen to renove excess solvents and oxygen prior to their use in
| ens production. 5A I ens-form.ng amunt of a |ens material then is
di spensed i nt o YeR&ehted one etficieney rbi plYRgt andobmbinding pelwagitto ssPAABifnt

sufficient to pigieRidRivk @asicRE Sh&amblCasdilitidsbd GKPRES, deshiE Y. Puins
Typical ly, about 10 to about 75, preferably aE)out 50 to about 75 ny
of |ens materi &0 @dfdggent Bispersian2d sy &y 1281390 (199%eant t he nononer or

nononers that, when cured, formthe lens. The |l ens material my

i nclude any of a 10.wide variety of addjtives including, wthout
imitation fniA Pé%tvjfzss iy b 2died futhe 2pEp e’ oo b reicepfgeking
conbi nati ons t R@figothe drying of te@blotint f@ dphieal eofdf pasth, @M exdbndeRe fiRNGuality
material into t?el addi ti vg c(gr‘rl)osi tion th.l ens ma,t,erig(l arlljf

addi tive conpodf fHegags oduPd 451 Be PR dPdiiwneompgT iy PR¢ Pootahgichibes
the tinted | engliffuffoe apd &6iliER oF @RbolokANBy hellen thateAg. VWbt kypd @REatbudpem
t he conponents of .the addi.t,i j

.th ve conppsitjon and.le terial selected
and are i t hi n PERESEEE I YGH e SR G el e o g Rsgtlyngeg used
det erm ne. kLn an@rfefsperkiedddtiizadimpeditons alasednial reolds thdrtarecstral privr wsigel at
roomair and at, a vat ed. t erat ur e .of. about .7 o0 _about.85 "C.
In this enbodi Tr’?%en&eﬁéﬁ? iS%aggpaElg;ére?'r 0 BELBO‘E}?S%%Brf d“cglb‘%ut“’ lgﬂlﬁ lérﬂ%aélﬂ?is.
Once curing 20 glyserohmpdpetead glytbie dipemslens glyedle atpespyfene miyichle papéttylard
any uncured no r ar..di | ut.es..arc. | eached from.the.lens.. Th
s st hen oaeR B 2R, fiiogd e s bl cHRFREs e PRARES evddi
i nvention w || iswsed| Ambfiitedf flastitiiee usddyecnoailyi widl hat0ito abant 19 tveight percent

Sont pesld OMbhdelbh B ATTRSBarid SR SEmpARTR, © 1 Bl ncll ng Pol yrrer

The opacity of the sparkle additive composition may be controlled by varying the
sparkle additive concentration and the sparkle additive particle size used.
Alternatively, an opacifying agent may be used. Suitable opacifying agents, such as
20 for example titanium dioxide or zinc oxide, are commercially available. The
intensity of the sparkle-effect may be controlled by varying the sparkle additive
concentration and particle size or, in the case in which additional organic or
inorganic pigments that are not cholesteric liquid crystal pigments are used in
addition, the sparkle-effect may be controlled by varying the concentrations of these

25 additional pigments as well.

In a preferred sparkle additive composition mixture of the invention, about 0.5 to
about 50 weight percent of cholesteric liquid crystal additive, about 10 to about 45
weight percent of binding polymer, about 20 to about 70 weight percent of solvents,

30 and, optionally, about 0.2 to about 7 weight percent of plasticizer is used. The
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A bi ndi ng pol ymer was made using 96 g of 1-dodecanethiol ("DODT"),
56.54 g lauryl nethacrylate ("LMA"), 7.40 g nethacrylic acid ("MAA"),
1367 g of hydroxyethyl net hacrylate ("HEMA"), 68.5 g glycerol, 378 g
1- et hoxy- 2- propanol ("EP"), 1511 g isopropyl lactate ("IPL") and
8.89g 2,2'-azobis(2- 5 nethylbutyronitrile) ("AVMBN'). First adding

t he DODT, nononmers and sol vents, except for about 50- 100 cc of the
IPL, were mxed in as liter blue cap bottle and stirred for 10

m nutes. The mi xture was then poured into a 5 L stainless steel
reactor with stirrer and nitrogen. The m xture was stirred and heated
for approximately 25 mn. until the terrperature was 68 C. After the
tenperature was stabl lized at 68 C was_ di ssol ved in the
remai ni ng | PL aYfieth BIEdagR Arebasphe ﬁh@tqt%é"eﬂl"t‘?fé]beéﬁa‘iﬂeé‘é@“"wposmon
pol ymeri zati on nivasredl | owed to proceed for 16-24 hours after which the
tenperature was increased to 80 C and the reaction was conpl et ed.
The mi xture was then allowed to equilibrate to roomtenperature. The
viscosity of theadditidnt e\WBSlestsic tighi@ dryaEl s(ﬂaﬁleraeain&bx Al aklolft off aAf & & Of
IPL with 1 part _of SSparkI Adtl sition Preparation;
Spar kI e add, 11 VA GBS ReRE oEH oA AR aIGNGEOgRen FE Otgeiapgont snd

pol ymer, HELI C%E(lt 0)to Jaaﬁhem %@hﬁér&ﬂpfoemb@am@ pigaeits ﬁia?fﬁe agh&d @Ioweverl
percent 1-propan were ar e e ercent, of the particle
e Tor vor Dt R RAGE op 8 Sl e RSN et o SRRt
based on the tdthadefovelpmﬁérami abdue Oaddabbutwewe@lﬁmﬁﬁdeﬁﬂ cifrbrgdnm[bxgtdémand
bi nder, chol cst rlc artch addi and. so

formul ations of %éc% B 24 . yaeg ; felﬁﬂ’(ﬁ o @Oﬁamﬁez’l@@ﬁi‘ts oFaYs b5 kel

addi ti ve f onwrulGatnbmagonsef p1gpre@tpai@daeus¢:mg rpeiss tdeen@ens ingéh @y eslag eBadof

18, 24 and 35 miEs escuteldvely A formul ation using a particle size of

> 35 pm was prepare using a particle weight 95 percent of 3.3.
Contact Lens Fabrication & Various Testi ng The front curve of a

pol ystyrene op . flrst ri.nted wt | ayer,
whi ch was corrptc()jsn 323“8 [hﬁ K\ﬁgn RS %Ig I“ﬂ}frler?coﬁlé%ec ﬁ%%ﬁ%‘%&\?@wr 1alnaﬁ§s§m
30 pattern usi dgcwsltalsofmaytbe imdidled invibe sperikrosiditive osifositionbiahé mmsntioms
pad printed ép N<Bitat ehﬁlditl{’vgsnﬂlflﬁ&lar Y\ﬁthgmll%{igm§ g%& ﬁ\%g ﬂ%i afd fpo(‘?\lr Xndt l%ve%ng,

opti cal | enses o
conpositio n/ fo lafhdjﬂl‘as fay foamepreventiong Iaédlp‘res iarebleodngy nedifeativer md disulidegand

printed with a_design. ¢l d was printed in a nitrogen enclosure
having < 0.5 %coxyéennsé#:te? which the nold was filled with a

| ens-form ng amount of etafilcon A 5 A conplenentary nold half was

then used to cegp E;%Tr]ge td&lﬁtlJEDJOQ'ﬁr Ou SETH ¥e 1n-w|§10%|eg1n?e§ SEMRldd WP e Hl:rﬁme‘d

onto a belt that en passed a cure
20 material upon curing of the matenal Thus, the sparkle additive composition may

embed closer to the front or back surface of the lens formed depending on the surface
of the mold to which the lens the sparkle additive composition is applied.
Additionally, one or more layers of sparkle additive composition may be applied in
any order. In yet another embodiment, a clear binding polymer layer may be used in
25 conjunction with the sparkle additive composition. For example, in the method of
the invention a clear binding polymer layer may be applied to the molding surface of
a mold half prior to application of the sparkle additive composition. The clear
binding polymer may be the same or different from the binding polymer used for the
sparkle additive composition layers. If the clear binding polymer is different from

30 the binding polymer, it must be compatible with the binding polymer and lens
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conprised of a dark zone and a curing zone that was equi pped with

| anps emtting a wavel ength of 370 to 440 nm havi ng eel eThe nol d
assenbly passed into the first io stage of the tunnel, also referred
to as the dark zone in which no bulbs were present, but in which
heaters heated the air to between 55 and 75 C to naintain the nold
tenperature at or above the colorant sparkle additive Tg. The nold
passed through the bulb and dark zone of the tunnel at a speed so
that it remained in this zone for about 75 seconds during which tine
the Tg tenperature was nmai ntai ned by a 15 continuous feedback system
that nonitored the nold environnent tenperature. The nold then exited
the dark zone and e tered the curi g zone, . Whi ch cont ai ned bul bs
emitting a waveldH 97 GXRaBSI%h%‘ thandabEty i vediepd tapshbr cagtblest h
bul b was naintahemﬁgbmamenmgmaammcessor based tenperature controller.
The curing of the lens material was initiated and conpl eted. Once
curing was conpleted, the lens was 90 renoved fromthe nold and any
uncur ed nmononerkhe Gvestidnuh@Ebewstrto lppasdiedshdtioMatdne sbfe Bhtactl RAsch @RAd: ¥AS
then was rel eased fromthe nnl% and e uj I|b %t d in buffered, saline
sol Ution. The BASJTEHRVEE PEErtehameral sHiRblEs o drdubenib Sroholhteach
formul ati on mrme%blmh;swmd of th émambhagesofiadttagUénde Naving Iﬂiﬁ&s Udirﬂiﬁlts
usi ng a Pananetr.ics aso, r enen min whi ach |l ens
S bl aced ont o cLeliullas SRR SodRe MG PRt e et P p Syt

ul trasoni ¢ si grattainiaf |hgdioey gfompsmcaﬂbexyl gnmpk;ameboﬁuwae mad¢ framkiliobe-

di aneter to measur.e. t he surface sa fornul at i on sing the
coniainin Iymers,  such sﬂoxane %dro el qit ¢ 5 cgro 31/9
24 and 35 pin S|ze3 BaP?Y cr'es ?%a? were d%u gpF‘l At &d° hESRer e
base curveslmememmeHMSmacMéh@mﬁmBﬂwﬂdﬁﬂﬁnmsg@&ﬂ&maaﬁﬂmnnwﬂMéhﬂﬁyhmﬂ
0 2 m  The hi ntr nse ea wer e
submitted for tngd)g? @}g {eggﬁ%qﬂlendggte%%clgon%&sg t%g)%oﬁe? Oa)l(‘lg corﬁgi ano%s ﬁlereotz a?o
irritation and vulghtaddluxqscsuctlms pmelerlmmh tnstlasimv&nltalnlhalatenﬂe 1dcb1desevsthmmr e
non-toxic, nony at a t T e n
placed on pr ost e{‘l{l“%:n esluggne ﬂgdrg%gkv?ﬁr%hé) chiﬁl %Htcaf:? nﬁc’]ﬁ%% 813 &(E%Pthl{%
iris. Each eye nwasmcr@nsﬁxaumteed)ff suglmszim@cmy‘trpmers ubdwdeatathaut dlithitadiomn

aver age cor nﬁab, %&g{etﬁgls% aﬁeolﬂétgﬁicjfﬁ&ﬁk' %c{l‘lg%mdl ﬁxch%?LsS&FJ?rﬁgd A"

artificial, e sur
observation by United ngitetesobdaiepter Nos-ng435A®0Tmagh?dh@s ofnd  4,261,875;

approxi mately 3y H’iﬂﬁéﬁl&lsﬁ&qn@rma@mgkﬁt\gﬂp ohe#lbk n?ugétloll ec&?‘cniﬂ@cfj & us.

anbi ent |ighting shovve , as concen?r ations an e Sl ze

i ncreased, thePreaiyNagsnd, I%ﬁa%ﬁ()k I4el5é\6‘l”ec,‘b13%&6@%%&21_ér3@%?27péls%5ﬁéi’r%s
i ncreased 00“0%55 @47‘ 04‘276%2%@57‘2@5 €4 gmrS%9V|4$1|8@l5?7 O&‘ﬁ@MZI I495m’: 3% ue

iris than smaller artlc es _and |‘ower ‘concentrations. 15 Additionally

noted was t At 4CALST: 3HT0B.08Er EE&RL2%0r b4 . I, BRe S386UH Fai8o8t e

si ze distri but isagy gixt mtl 6havm@r57@t§m\sa@ls®s$,@as" %b%] 874, %h 6 dsb 0%
bel i eved that the 'sparkl e efféct was not observable due t

process - not f¥ecunbiptiens thgentt iNey Hey 2bnde g)3de Kieg ml?}f% macwmers

conposi tion. Tlﬂﬁo a,qmpg h)rmrrdpmcnﬁ&l@ﬁs@,suw ishinbRReicdibdl & oR. ageid hve
clich, 20 nost | an even print distribution

and the particP&L0 l:dc}ul 305?17a§/7§ b%%W %le %ﬁl 4t arf a?%ﬁﬂalt e Byeepers

di amet er of 24 heorfristie  pSIEEmEyISRFMEE BlckKsOAhd MBI ﬁhembwc@m sGdn G Msed
to transfer the sparkle addltlve 95 A sparkle

additive corrpoQ?SF‘iﬂ??H Y B?tﬁ‘lthﬁosz‘?fngag5ga“615 Oﬁ‘ﬁémbmlj?frfbe ?jE‘Fi)PﬁféIFtS are

hereby incorporated in their entireties by reference.

Suitable materials also may be made from combinations of oxyperm and ionoperm

30 components such as is described in U.S. Patents Nos. 5,760,100; 5,776,999;
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described in Exanple 1, 8.9 wt % HELI CONE(r) jade col ored pignment
(based on the weight of the total sparkle additive conposition) of a
24 mparticle size distribution and 6 wt % of 1-propanol was
prepared. The front curve of a polystyrene optical nold was first
printed with a 15 mclear |ayer, which |ayer was conposed of the 30
bi ndi ng pol ymer set forth hereinabove. A single or double | ayer of a
20 mthick pattern was pad printed onto the front curve nol di ng
surface of a polystyrene optical nold. Contact Lens Fabrication: 5
The nol d was degassed for at |east 8 hours to renobve excess solvents
and oxygen after which the nold was placed onto a belt and filled
wth a Iens-forningéannunt of etafilcon A A conplenentary nold half

was used to corfpi®@elit hed7Pdt:ds dBhiang 59ﬁﬁé4%lﬂi’d@§h@m0}wm§ npaisiEed
through a cure lﬁdém%d Tme TRind cB?oﬁ?ﬁ%&st hi e tj‘ﬁyd yREA" %%C?Q?erk

zone of the tunnel eed so It remained in thi's zone

about 240 secs. Wth%ﬁé roxygdy ba§tlain SeN-Wintgthirs laspide ¢ BMACAN-t he ai r
to between 75 %@1§§o@onéf hevifpls: @ﬁﬁ&l@b}bxmﬁﬁts%§%ﬁ9hdcﬂrﬁ19 a%ddﬁ{de-

zone in which no bul bs were on, but heaters heated the air
to between 75 élﬁérowﬂlyt:mrﬁ%?crﬂﬁmé@}dﬁ#ih@m Sl@wes%@merrﬁ@yrmllwomewd

exited the dar kygoae n%ﬂﬂmﬁﬂﬂ‘y@ﬂcﬁ‘(g)s{lﬁ?r ﬁ;ﬂrm&ga&ﬁﬂ@ OMbCﬂo%@tﬁblﬁﬁfémB
bul bs emtting a wavel en nmand in which heaters

heat ed t he air 9% B%: WedhS-7Batery  dips. éggﬁ'ﬁ%g b 1\?@54 1ﬁ9§1ﬁ> s Hegi&d,

| i ghted zone f 31718462; 804,847 sk s Obg 9om11&}hﬁa)ceu§dInaudéa&n&@mg%ﬁg- The
| ens was rel eased fh&nﬁﬂ%&grsnol d, any uncured nononers and/or dil utes

were | eached f &M% a0 Ve 2eEits ThRY cmmuds sing HHupnE dughresa
buf f ered salig g@ﬁﬁl@}ywﬂdoﬁcﬂs, ogbhaﬁﬁéblﬁial?g,r ﬁt@ﬁh’#fd K]E@gﬁ?@dahbéﬂﬂn GCHl.rpggdtNSQg
containing 14 e hindjn nmer scribed in Exanple 1, O.

W % Jade Hel i c%r?ggﬁgjt f@ogsdwog&eg éﬁtstaﬁee SRRy gHEORAate &t t?‘gf APtireties by e
addi tive conpos¢fere@d. and 6 wt % 1- propanol was prepared for each of
the three different particle size distributions 18, 24, and 35 um

Lenses were fabricated as in Exanple 2 (Contact Lens Fabrication
section). The [TeaseseriaBrfer plaking dhe Bordactldenkes are well known and commercially

15 available. Preferably, the material used is a HEMA based hyclrogel; more preferably
etafilcon A, and the binding polymer is formed from linear random block copolymers
of MAA, and HEMA,; linear random block copolymers of MAA and HEMA; linear
random block copolymers of HEMA and LMA; or a HEMA homopolymer.
Etafilcon A, disclosed in U.S. Patent Nos. 4,680,336 and 4,495,313 incorporated

20 herein in their entireties by reference, generally is a formulation of 100 parts by
weight (“pbw”) HEMA, about 1.5 to about 2.5 pbw MAA, approximately 0.3 to
about 1.3 pbw ethylene glycol dimethacrylate, about 0.05 to about 1.5 pbw 1,1,1
trimethylolpropane trimethacrylate, and about 0.017 to about 0.024 pbw of a
visibility tint. Preferably etafilcon A is used with a linear random block copolymer

25 of MAA and HEMA in a ratio of 0.47 MAA to 100 HEMA, or with a linear random
block copolymer of HEMA and MAA in a ratio of 99.9 HEMA and 0.1 MAA to0 99.5
HEMA and 0.5 MAA.

A preferred method of manufacturing a cosmetic lens is carried out using pad

30 printing as follows. A metal plate, preferably made from steel and more preferably
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brown prosthetic eye, as described in Exanple 1. Through vi sual
observations, 0.9 wt% was determned to be the | owest concentration
that resulted in a desired sparkle effect for 18 and 24 umparticle
size Helicones. The Jade 35um Hel i cone particles 30 were remade at a
concentration of 0.5 wt%relative to the total sparkle additive
conposi tion and manufactured as described above. Lenses were anal yzed
on a dark brown prosthetic eye. A concentration of 0.48 wt% rel ative
to the total sparkle additive conposition was the m ni num
concentration for the 35 urn particle size Helicones to result in a
desired sparkle effect. S Exanple 4 A sparkle additive conposition
containing up to 135, 120 and 105 &to_f t he bi ndi ng pol yner descri bed
in Exanpl e 1; diom staless stagidispgoverchuoh p erbipleciesistemsterial abps iHsrpablsnef
particles baseqeQihdRatbingdiib1Obnck RErel ORL pHRA ok TreBRBiiLE YSnposition is
conmposi tion and 10 6 wt % 1- propanol was prepared for each of the
three differentselpud predesientdy eFagiexammnley fhe pritsmimay bua lighal % pafpm or a
respectively. LeRsehaeivers aRid aAbeheaRs bit de¥ahR!cBved tlRIMACSS thERAR
Fabrication section). Initial target weight percents were 40, 50 "and
65 in clear {wictctol visin. dhefinoh aveyst pptme ik sp be redyeqdyp the desired size
Concentrati ons y&igh ahy ¥€a hilintleP 6f feSnRfueOfuchbd p! RRNE D EplaRd doerand
46 wt % respectively. The target 40 and 15 50wt % had flow while the
target 65wt % hatf PSP AHRe MRl Rt metsrialf gied Fobsienthe seringnde altund
85 wt % Hel i congs iuBsdalidely R@sHRAIHINEI aRDus Eddelioh RGd ARSERIREliMBLis etched
concentrations to create a wetted ink with fl ow such that the.
resul ting concét? rﬂ&t RIgRdo deshitbly drally for &XF}BPIW%” F9 daicrops. -pndiion é¥ne
particles ato 42ukfihd sut tle@atierd OBllivg ardithia Qv KoivRdde FoaP aaMkrily QKN in
resulted in wetted particles. 20 Maxi num proccssabl e concentrati ons
relative to th&t al pad printing ink conposition were actual 46 wt %
for the 18 and 24 urn particles and actual 44 wt % for the 35 urn
particles. 15 anple 5 A .sparkle. additjve, conpgosition containj
1350 of the bi M M HerREPE GBRRIth® (ARG HO 9 HeUReo dtio e
Hel i cone parti déessibaseth epurkld eddi@ieqtdinpoditidnh eTHeoksalof Sipakdet e pattern™ or
15 “design” in the above description refers to the layout of additive composition applied

to the lens. However, wherever such a pattern or design will be used, the application

of the additives in the additive composition to the pattern or design area will be

random. That is, the pattern or design that is formed and used in printing onto the

front curve of the lens is a random distribution of additives. A silicon pad of a

20 suitable geometry and varying hardness, generally about 1 to about 10 Shore A

durometer units, is pressed against the image on the plate to remove the sparkle

additive composition and the sparkle additive composition may then dry slightly by

evaporation of the solvent. The pad is then pressed against the molding surface of an

optical mold and the sparkle additive composition is allowed to dry.

The sparkle additive composition is applied to all or a portion of the molding surface
of the mold. Typically, the sparkle additive composition is applied to that portion of
the surface that will be used to mold the portion of the lens that will overlay the lens
wearer’s iris but not any portion of the eye affecting vision. The application may be

30 carried out by any convenient means. Preferably, the application is carried out by
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additive conmposition and 6 wt % 1-propanol was prepared for each of
the three different particle size distributions 18, 24, and 35 um
Lenses were fabricated as in 30 Exanple 2 (Contact Lens Fabrication
section) using clichs of 20 and 30 urn depth. The | enses were placed
on a dark brown prosthetic eye, as described in Exanple 1. Through

vi sual observations, the 30 urn depth clich resulted in a | ens whose
printed regi on appeared nore dense for each particle size. 5 The

| enses above were manufactured using a clear |ayer of 15 urn depth.
The 9.4 wt % Jade Helicone 24 umparticles at 20 and 30 urn depth were
al so nanufactured using a 30 umdepth clear layer. Through visual
observati ons, re were no chan es i n appearance when increasing
froma 15 to 3@’6 ratigg, Toyt QWPM mo dslcﬁ’éfP‘é’&gPHb‘e‘% PRCTIS BE FtoBE fferﬂeerdas? #h

for the Heli COﬂl&e podution BCIARS e4ld hidkisden sk EUndiHonEd"G‘nt]l@eﬂfaﬁ@%ﬁm?&ﬂt
increasing the d &th of the clear |ayer had. no |Q§act on the erfect.
Exampl o 6 A spAPRIE SREENPIGHS B A56EER PTEHo LEREH R PRasgoBt ¢ he

bi ndi ng pol ynmer described in Exanple 1, 9.4 wt % Jade Hel i cone

particles based on the wel ht of the total %lekle 15 ddlglve
conposi tion and 6 wtdEi Pt R4 8 Iopt IR frer Srdispensad Bio theyaolghBee
di ff erent part i“khefoahiag aldbbﬁﬁ’f ik bidiﬂt ansmdut suZﬁhlenatﬂ;Cbr&ﬁcdH 18ns dﬂiﬂ%&é wer e

fabricated as i ri n ut two
di fferent patt 3?41%%?7 ‘ieﬁge y@’ﬁa @n"i‘bﬁgtgliﬁo %’é’&h%a %”ﬂ’fyl ﬂ“tggé‘i %ﬁ“t

ext ended to buﬂSdgmfnminmmﬁﬂuﬂemihgrmmpnhwhﬁguamm@dmnm&thk@-In
pattern) and the othe al L as anny and of
20 col or that, “WAen g?lnscufe(sa % e{‘%“&n leg%ﬁ@?e&%?mﬂ'dp? F%Iawo

subst anti al g mmdqylaaetebgzaddmeesl inchslitgheith@nBmive@n gnitistolsj utbatiol¢tegi on, or

the junction of nea), The lenses were placed
on a dark brombsg){tggtaf%d%leqlke alti&oaﬂmagm BET F\ Exanpl e 1. Through

vi sual observatlons t he effect was visible and simlar in al

printed regions. i i contal
g bi ndi ng pol yrer SCJI}J?] ?h %'fﬁ%%g o}" h}(?engglg%gﬁém(') ﬁcp ta ¢ CORPOSY ﬁ)ng[he
di stribution Heng wereal gad addtﬂveeomgledn gactrbeunder cghdltnmfs stitblett@foarh
addi tive coppo r re
00 S oy T B hANALHR N 4 eI SRORRL B SSAT 0, ok SRR,
used three di Pfthe edditive comapreision Eridensahaterinl sclopicdindedt withdi thg kigll dfmxe a

dot cluster of ﬁomgy%fiﬂ{emgweta%{mﬁ[] 1 a Bl SHRY BBl %ﬁ%@ﬁ@ﬁe dot

Each clich differed in t sl ze of |aneters ize O
di amet ers wer eSZOB usGOrRAGIGOd atanglevatektioupirtyigiof aboght) tapboupBT eC.at a

20um depth.  The, h£B3EsME:SuRhPERY BR Bod35 Ko REAWA0 bhds] Bl lite
20 is completed, the lens is released from the mold and any uncured monomers and or
dilutes are leached from the lens. The lens is then equilibrated in a buffered saline

solution,

The invention will be clarified further by consideration of the following, non-limiting

25  examples,

Examples
Example 1

Binding Polymer Synthesis
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5 prosthetic eye, as described in Exanple 1. Through vi sual
observations, the distinguish ability of the dots decreased as the

si ze and nunber of dots in the cluster decreased. Al dots were nore
visible on the dark brown prosthetic eye than on the |ight blue.
Single dots were visible >200 um and all dot clusters > (and equal

to) 200 urn. 10 Exanple 8 A sparkle additive conposition containing

| 35g of the binding polyner described in Exanple 1, 8.8 wt % Jade 24
urn distribution Helicone particles based on the weight of the total
sparkl e additive conposition, and 15 % (relative to the weight of the
15 Helicone) of a white pigment conposition (made of 3IOWM% Ti Q2 in

bi ndi ng pol yner as described in Exanple 1) and 6 wt% 1 g anol was
prepared. Lensds biiging pelypier #at g@d%‘gsmgﬂ@gﬁﬂr(@dgaqe@mt@ Dilgh $6.54 g

Fabri cation segfurANhethdddats e@ymw’pm h@%%mb@?ma@m@b@m@l %@pgr&ﬂ e
effect. 20 Exanple 9 SParkI addi t'ive c qy wer e prepare
addi ng appr oxi rEtexspthyleethieaiaen CHENMATD. 4% pebeenl 3a8€ e Xé’@rﬁol’aml

particles to Etafp- corsif, gil ss%b@,ﬁﬂd 1a&atlel Setpiaf eghd N@Rog 4, 680, .and
4,495,313 and narafilcon A di U, S. Patent Nos. 6,270, 218;
6. 367 929: 6° ??*@i"@wf@lfgl?é(z’é\éBN@ @f?t %@Blg th HOR Tomenqrerss aﬂﬁrfélvems
reactive nmononmgkce ﬂsea;oapmamu Mf@ﬁmgs&@é hﬁxeh'nﬂh“sdltéi'b)ﬁ%tc@ﬂ bottle and
additives were left.on a roll over ht. Lenses were manuf actured

on a smal | scaf¥dPhiy minges,y 1‘36’83‘5“’1"%%8 gn RpYred Wfora ol sAinfesiptas eagior
oxygen) and at wathtseigendihitoge0f TH(nik@rebbasdageEaN. hettOfth apptoMBatBly@St i C

ol o et ¢ dosedl WA oBRros ey 100 b, o SECl e RO 0
curves and & \AﬂiegﬁtMBMla@s addaad 1ﬁﬁ|h€re\tbﬁ[n@’@tlBL Wl Rdéenniegermittné RiGogen
assembl y was t %%Qd. pJfl?eCpeo ynlljel?lga(‘:"non was aﬁme% to proceed for 16-24 hours after which the
temperature was increased to 80 ° C and the reaction was completed. The mixture
was then allowed to equilibrate to room temperature. The viscosity of the mixture
was adjusted as desired by mixing 4 parts of IPL with 1 part of EP,
15
Sparkle Additive Composition Preparation:
Sparkle additive compositions containing 140 g of the binding polymer,
HELICONE® jade colored cholesteric particles and 6 wt percent 1-propanol were
prepared. The weight percent of the particle used for various compositions were 3.3,
20 6.1, and 8.9 wt percent based on the total weight of the additive composition
(including binder, cholesteric particle additive, and solvent). Three formulations of
cach of the 3.3, 6.1 and 8.9 wt percent of sparkle additive formulations were
prepared using particle size averages of 18, 24 and 35 um, respectively. A
formulation using a particle size of > 35 um was prepared using a particle weight

25 percent of 3.3.

Contact Lens Fabrication & Various Testing:
The front curve of a polystyrene optical mold was first printed with a 15 um clear
layer, which was composed of the binding polymer described above. A random

30 pattern using each of the additive compositions/formulations was pad printed onto
19



allowed to cure for 10 or 25 mnutes for etatilcon A and narafil con
A, respectively. The assenbly was then placed in a saline packing
solution at 90 degrees. Back curves were renpved and | enses were

rel eased in aqueous sol ution. Through visual observations, the
sparkle effect was visible and simlar in both materials. 5 Exanple
10 Contact |enses from Exanple 2 were placed on eye for a qualitative
eval uation of the effect. Two lens lots were involved in the clinical
study: a single 10 | ayer and double | ayer. Four groups total were
involved in the study. Al groups were Caucasian. The four groups
were divided as: (1) ages 18-20 with |light eyes, (2) ages 21-25 with
i ght eyes, (3) ages 18-20 wth hazel eyes, and (4) ages 21-25 with
hazel eyes. ThelaBomsunemgldpyg surece oA PPIRSHTEIR Pligsdh Mokl cromsdenspeof each

resul ting on-eyg. Rk hedtiveiBodtidnib@iuatioh WeRtktngle Rintl @ndl¥3e were double
brightening/lightning, sparkly, |umnescent, npist, 15 fresh and

alert. Exanpl e PIatedivithadpsign, dThe nakbwps arigied dbmpIgPeANfEClenhasme i thiing
pol yner descr i egchRitdOvBNAMND hidldlwas?Blied Wiflo s Rekeroh A HE Ak b BAIERNA.

Hel i cone particles based on the melght of the total sparkle additive
conposi tion and* SRR B AYE Widlendedlia ramplett & HeSY-abr i cat ed
as in Exanple 2 (Contact Lens Fabrication section) except that |enses

wer e packaged iin borate buffered saline containing 440 ppm PVP (K90
pol yN- vi nyl pyr FTGF 2R %S)S?mlﬂ& SapPlaceflonia helthet Yen paiRIdLicpghop cure tunnel
contai ni ng 80 whiprisedOf Dghtk Bone andi hiir® RéhehyAl vag@rippb eI BMPO kiR aWaS

conbined to forma 2 % 0 HEL| f, j,ade | ored .additjve
conposi tion of “3"%%1%1‘?\,}1@6?&# g%)oen‘g%*%*%ie?’fe%%ﬁ'f’edc?ﬁs.en‘% epaéfieﬂi"%lc‘}@ rst
hydr ogel i s 180 sdgseftthdmane,nisbxefempddac 3s hE dadd zBatie Mhichnp bilbaivk@ resent,
61/ 040880 in the .na f Johnson & Johnson Visi e, l.nc., the
ontire speci t1 5P o eaRRAREPLE sirdh BEPRmet Ha b Gyt PERbERcE. A
50: 50 sol uti on tadpedetrd htax ybde Micoqpbutalt sgrde 201Qive Mo ThEhdiingkscdagoatdded
to the m xture until Vi;SCOSIi f 1000 cP wa hi eved .usi.ng a
B ookt ol o af gt R HERER of s Rinarla? BaFesg ¥5 Rph Mt f Biitibof fr
fabrication prebmsd5vwaesonihdusemehal tidkatheoTe Fenaaniuee 2raeocdpiinddhyt at he
dark zone pre- conds and.unheated.and the cure was 544
Seconds wi b t SlEudR TR R ST RAER- B00uRR 55 € BREob Sy RS B
had an obser valblosl ©paeditce thefdagkcaone and entered the curing zone, which contained bulbs
emitting a wavelength of 370 to 440 nm. The intensity output of each bulb was
maintained by a microprocessor based temperature controller. The curing of the lens
material was initiated and completed. Once curing was completed, the lens was
20 removed from the mold and any uncured monomers or dilutes were leached from the

lens. The lens was then was released from the mold and equilibrated in a buffered

saline solution.

The base curves for between 4 and 15 lenses made from each formulation were
25 measured. The average base curve was measured using a Panametrics ultrasonic

measurement system in which each lens is placed onto a pedestal and the return time

is measured for an ultrasonic signal reflected from the lens base curve over a known

diameter to measure the surface sag, For the formulations using the 24 and 35 um

sized particles that were double printed, the average base curves were found to be out
30 of the specification of 8.50 mm + 0.2 mm.
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10 Exanple 13 An additive conposition containing 135 or 120 g of

bi ndi ng pol yner (described in Exanple 1), 10 or 20 wt% respectively
Jade, Maple, and Titanium Helicone particles based on the wei ght of

bi ndi ng pol yner was prepared. Two different particle sizes (18 and 35
m cron) for each fornulation were fabricated. Lenses were 15
fabricated as in Exanple 2 (Contact Lens Fabrication section) but two
different patterned clichs for the sparkle additive conposition
transfer were used. These two clichs included one with a high and one
with a | ow area coverage. Description of the contact |ens paraneters
for each | ot produced are listed in Table 1. Exanple 14 The | enses
described in Exanple 13 were anal yzed to determ ne the sparkle count,
sparkl e density (p), and sparkle randommess factor (1% . Particle

sizes of 18, 24r@3mgha? céﬂcsﬂn%a 1%&&&&@ba&htpaﬁ%%ﬁgkér@gu&niwe@tf&dmhaa,
Tabl e |I. Additional | enses 25 describ

were anal yzed 88l Xﬁést%F ?ﬁsﬁ@‘qtﬂ’émg’paﬁ’%réﬁk%‘%?nd @&5‘?’4{‘}"@”&@?\ &l speyyed

and sparkl e r angho e &mses hasd Rh-téx1d hon-BRAAk Ad GOHUALSoMEr € obtai ned as
follows: A high resolution CCD canera was affixed to a stabilized
platform Th® CCD 30 canera was at a distance of 97 +/-3 nmmwith the

zoomon its | o lens@tvidrdien Jiacd| RPSRHEERS, Ind GRENLN1ight BRI QldHh&r
that is curvedtbg%\nvth all air bubbl es Eetween t he contact and the |ens

hol der el i mi nattER Gy 5390 eFpascongirucke e angerde mestrate apd fiad an @popee

may cause gl ar eoméamﬁa%mpﬁr@mﬁmagm 8 miAe The BEEsoWRE @n RRIftRL beifkd Yis
noi st ened throu t the.process.wth artificial tear solution .
(Prestige Br an& gr"i e fRpmp jthe tufacer e iswel ObisriaighbY BymeerdpEYer uitBitent
light was reduediifier GlLGHraExdE Sk Podver hiNati AT8YALCOSE 4d1anlcﬁanssswntié1

| i ght t 1 ak rotating 3Q +1- 5 between. 5 res
ond ot et ent o bt lifivng S v CuR s o S e

600ns. The | ensesaifidg bparide dftkdiacreased Ldrganrpsamalbgdacmieh candemgimbn,&mumﬁe
(DC-950 Fiber Lite, enner ndus@rl es

Swanson Road, BSXb&k gﬁrjgﬁs ‘iw ¥}8D§t’lﬁepr‘15\n R B2 SR echﬁW‘ﬁ%%gcﬁdo‘ver

attachnment andcancedtglionshanded poI arizer. These were stabilized in a

fixed p05|t %)n at an angle of 20 degrees to the lens so that light is
10 cast on it with an intensity of 2,500-3,000 Lux. The light source
was at a di st andditiofallf 3btedrwrsf tha het3ewt @nent fornfulioh ehbe AifudgrarticBpark| e

count wias. Countgyl i daﬂ?natmea% RO ARG IR ﬂﬁme S A

count was determ ne (corme
avai |l abl e fronefiistivas @ybl@prrwm wbsto Betplresda noNDz; sposkle @)imwemrzhersgarklhe

;ggfl ;’i ;g 15%  DaiGRVSEREHIRE. e b Mrkin@hAYRE iR ddBREGict W G&itivEeiiche,
20 most likely did not result in an even print distribution and the particles could have
been redistributed around the outer diameter of the print area or removed from the 20

micron cliché used to transfer the sparkle additive composition.

Example 2
25 A sparkle additive composition containing 271.50 g of the binding polymer
described in Example 1, 8.9 wt % HELICONE® jade colored pigment (based on the
weight of the total sparkle additive composition) of a 24 um particle size distribution
and 6 wt % of 1-propanol was prepared. The front curve of a polystyrene optical
mold was first printed with a 15 um clear layer, which layer was composed of the
30 binding polymer set forth hereinabove. A single or double layer of a 20 um thick
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15 a "despeclde"” filter to one gray inage, d) selecting the remaining
i mge and perform ng a background subtraction to subtract the
despeckl ed-image fromthe remai ning gray inmage, e) engaging the
"count" function (with the threshold set to "nmanual"™ with range

" 10, 000- 65, 535"), O renoving any obvi ous bad points, such as glare in
the pupil area or stray points outside of the printed contact, Q)
recordi ng the nunber of counted objects. This was repeated on the
remai ning 9 nore i mages and the average sparkle count was obtai ned.
The average sparkle count is listed in Table 1. The sparkle density
(p) was obtained by dividing the sparkle count (obtained as above) by
the total area count. Area count was determ ned with | magePro 8
software (co RS YRS P \PaIPied Bita Rt sets moldpp eiiies ofegolsyre gfisal
MD) by using thgidbanual Bright Objects and adjusting | ower range
value until pattern features are counted as one bright object and
then using "Area" neasurenent in Measurenent nenu. The sparkle

density (p) is donfdc€hedsFabaldt®nl . The randomess factor (kv) was
obt ai ned as fol 10 i na nmeasured as above in

&J ows;. One of t cCé ?
sparkl e count d&F SOH Wak degmyed Rs alsstshE hays M Temoyepicess spivents ¥4 IMeRge
and (a) conver tage wiAchlfe Pbki u@f; pMEEain®, a Hehland HiledFith of [BHRCHINARL WRSunt of

engaged (via pre t.he | sel Anplitude" (floating pt.),
5 setting the § i‘@f’?g mi%’ mcg‘ﬁ“ég‘?ﬂsﬁéed"t??) ‘Ft?iﬂle BN ng
"FFT", (c) saving the |mage (FFT |mage) (d) selecting FFT i mage as
the active and. sel e ting,"Contras ncerrent he E menu
tab, (e) sel ectﬁ %bgrwaf'é’ﬁsée ‘.I}Ff’d‘ ”%F‘{?EdT&b‘émom Q?’@”@E thei ng
contrast sl imjelpretaurelﬂﬂk z{1g)of dpewminBicht @ Qpuat soTaiLi; refledBtthis Béhefangeut
from"130 to 2 un nual Bri ht. jects” i). selecti

“Canter 10 % 2 eHeap o cqbred Jun TR SR ethett e B Bofebh Mana s

i dentifying theéC. cﬁhﬁmoldmpmbly tien gadstikinfour dablesihe mrwigdi nopaibe twie dokput
finding dist ange. wﬁlgl Y\%%rsl qef.[l'l h,e alr)t<o be nd 7 ag&i?f gﬁfoéﬂ},e];(@%gnaﬂ,l]%(g 8% om

sel ecting FFT i I'mage a
t he "Measure" ffh@mo(dm)lers@utted ltl@ ctailemblaod\ elttc]'e(t émacpm@gﬁone oblath cantdiled

i mage so t h?St BE&SS én%&glg%%va(f%lglﬁr é/t)BZE % E&SL Xndpﬁ w?wh Faq ¥ﬁea%d§%engﬂettor Ic

about the center
| mage" formt héetW@uIt Puad 35800 (fpe) mgklt egsnin hin Yeatdde lightdd o¢ fcmr24ﬂ)cseqm of

the peaks on t %10 e &%g% ii:gngpltm}é?’ Ohﬁé ?én!s Qv?iq t“e?{a%eqeiﬁo%] ﬁ{n ?(B%e

setting inmage callbration t
peaks using thenwwésmﬂem@r@@hd/or(@)ﬁedWwedcm@edtﬂm thallame@nd\thedmz vei den

peaks by that of :it8.L£60 randommess factor (ksp) =1 -
(hei ght of side({upl)e]%g% Igi wgér%fp%ﬁﬁgl%lt of central peak). 20 The

randommess #actor (k,p) is listed in Table 1. Sanpl e Description
Spar kl e Count Emmpleg,

A sparkle additive composition containing 149¢g of the binding polymer described in
Example 1, 0.9 wt% Jade Helicone particles based on the weight of the total sparkle
additive composition and 6 wt% 1-propanol was prepared for cach of the three
25  different particle size distributions 18, 24, and 35 um. Lenses were fabricated as in
Example 2 (Contact Lens Fabrication section). The lenses were placed on a dark
brown prosthetic eye, as described in Example 1. Through visual observations, 0.9
wt% was determined to be the lowest concentration that resulted in a desired sparkle
effect for 18 and 24 um particle size Helicones. The Jade 35um Helicone particles
30 were remade at a concentration of 0.5 wt% relative to the total sparkle additive
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i sp Exanple 13, Hi gh Area Jade, 35um 20wm % 691.1 8.48 0.94 Exanple
13, High Area Titanium 18um 20% 696.4 8.54 0.99 Exanple 13, Low
Area Maple, 18um 1 Om % 48.9 4.08 0.91 Exanple 13, Low Area
Titanium 18um 10wt %

composition and manufactured as described above. Lenses were analyzed on a dark
brown prosthetic eye. A concentration of 0.48 wi% relative to the total sparkle
additive composition was the minimum concentration for the 35 um particle size

Helicones to result in a desired sparkle effect.

Example 4
A sparkle additive composition containing up to 135, 120 and 105 g of the binding
polymer described in Example 1; 9.4, 18.9, and 28.3 wt%, respectively, Jade
Helicone particles based on the weight of the total sparkle additive composition and
10 6 wt% l-propanol was prepared for each of the three different particle size
distributions 18, 24, and 35 um, respectively. Lenses were fabricated as in Example
2 (Contact Lens Fabrication section). Initial target weight percents were 40, 50 and
65 in clear (with 6, 20, 40 wt% 1-propanol respectively). Concentrations relative to
the total of all components were 38, 42 and 46 wt %, respectively. The target 40 and
15 50wt% had flow while the target 65wt% had no flow but was wetted. Higher
concentrations around 85 wt% Helicone in binding polymer required increased
solvent concentrations to create a wetted ink with flow such that the resulting
concentrations were closer to 50 wt%. Jade 18 um Helicone particles at 45wt% in
clear (only) and 50wt% in I-propanol (only) resulted in wetted particles.
20
Maximum processable concentrations relative to the total pad printing ink
composition were actual 46 wt% for the 18 and 24 um particles and actual 44 wi%

for the 35 um particles.

25 Example 5
A sparkle additive composition containing 135g of the binding polymer described in
Example 1, 9.4 wt% Jade Helicone particles based on the weight of the total sparkle
additive composition and 6 wt% 1-propanol was prepared for cach of the three
different particle size distributions 18, 24, and 35 um. Lenses were fabricated as in

30 Example 2 (Contact Lens Fabrication section) using clichés of 20 and 30 um depth.
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67.9 5.66 0.9 Exanple 13, Hi gh Area Maple, 18um 20wt % 695.2 8.53
N M Exanpl e 13, Low Area Titanium | Sum |Om % 65.9 N M 5. 49
Exanpl e 13, Low Area Titanium 18um 20wt % 100.7 8. 39

10

15

The lenses were placed on a dark brown prosthetic eye, as described in Example 1.
Through visual observations, the 30 um depth cliché resulted in a lens whose printed

region appeared more dense for each particle size.

The lenses above were manufactured using a clear layer of 15 um depth. The 9.4
wit% Jade Helicone 24 um particles at 20 and 30 um depth were also manufactured
using a 30 um depth clear layer. Through visual observations, there were no changes
in appearance when increasing from a 15 to 30um clear layer.

Increasing the depth of the cliché for the Helicone print increased the density of the

effect and increasing the depth of the clear layer had no impact on the effect.

Example 6

A sparkle additive composition containing 135g of the binding polymer described in
Example 1, 9.4 wt% Jade Helicone particles based on the weight of the total sparkle
additive composition and 6 wt% 1-propanol was prepared for each of the three
different particle size distributions 18, 24, and 35 um. Lenses were fabricated as in
Example 2 (Contact Lens Fabrication section) but two different patterned clichés of
20 um depth each. One cliché design extended to but did not inctude the pupil region
(donut-like in pattern) and the other included a limbal ring as (an annular band of
color that, when the lens is on-eye and centered, partially or substantially completely
overlics the lens wearer’s limbal region, or the junction of the sclera with the
cornea). The lenses were placed on a dark brown prosthetic eye, described in
Example 1. Through visual observations, the effect was visible and similar in all

printed regions.

Example 7

An additive composition in containing 120 g binding polymer described in Example
1, 18.9 wt% Jade 18 um distribution Helicone particles based on the weight of the
total additive composition and 6 wt% 1-propanol was prepared. Lenses were
fabricated as in Example 2 (Contact Lens Fabrication section) but used three
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NM Exanple 13, Low Area Jade, 18um 20w % 119.2 9.93 N Ivl Exanple
13, High Area Maple, 35um 10% 356.3 4.37 N I1VI Exanple 13, High
Area Titanium Hum 1 Owm % 481.8 5.91 N M Exanple 13, Hi gh Area Jade,

18utn, 1 OM %

different clichés. Each cliché contained a single dot, a dot cluster of 5 and a dot
cluster of 10 etched onto the surface. Each cliché differed in the size of the dot
diameters. Size of the dot diameters were 200, 400 and 600 um, respectively, and all
were at a 20um depth. The lenses were placed on a dark brown and light blue

5 prosthetic eye, as described in Example 1. Through visual observations, the
distinguish ability of the dots decreased as the size and number of dots in the cluster
decreased. All dots were more visible on the dark brown prosthetic eye than on the
light blue. Single dots were visible >200 um and all dot clusters > (and equal to) 200
um.

10
Example 8
A sparkle additive composition containing 135g of the binding polymer described in

Example 1, 8.8 wt% Jade 24 um distribution Helicone particles based on the weight
of the total sparkie additive composition, and 15 % (relative to the weight of the
15 Helicone) of a white pigment composition (made of 30wt% TiO in binding polymer
as described in Example 1) and 6 wt% 1-propanol was prepared. Lenses were
fabricated as in Example 2 (Contact Lens Fabrication section). The resulting lenses

had an observable sparkle effect.
20 Example9

Sparkle additive compositions were prepared by adding approximately 0.5 wt% 24
um distribution Jade Helicone particles to Etafilcon A, disclosed in U.S. Patent Nos.
4,680,336 and 4,495,313 and narafilcon A disclosed in U.S. Patent Nos. 6,270,218;
25 6,367,929; 6,822,016, 6,943,203; 5,697,495; and 6,054,090. Tle reactive monomer
mixes containing cholesteric liquid crystal additives were left on a roller over night.
Lenses were manufactured on a small scale using a glove box filled with nitrogen
(<0.5wt% oxygen) and at a temperature of 50 to 65 degrees. Front curve plastic
molds were dosed with approximately 100 uL of reactive monomer mix, back curve
30 plastic molds were then placed on top of the front curves and a weight was added.

The weights were removed and the assembly was then placed under UV lamps and
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618.6 7.59 0.96 Exanple 13, Low Area Jade, 35um !OM % 79.8 6.65
0.94 Exanple 13, Low Area Titanium 35um 201.'4%90.2 7.52 0.95
Exanple 13, H gh Area Titanium 35um 10311% 366 0.98 4. 49

10

15

allowed to cure for 10 or 25 minutes for etafilcon A and narafilcon A, respectively.
The assembly was then placed in a saline packing solution at 90 degrees. Back
curves were removed and lenses were released in aqueous solution. Through visual

observations, the sparkle effect was visible and similar in both materials.

Example 10

Contact lenses from Example 2 were placed on eye for a qualitative
evaluation of the effect. Two lens lots were involved in the clinical study: a single
layer and double layer. Four groups total were involved in the study. All groups
were Caucasian. The four groups were divided as: (1) ages 18-20 with light eyes, (2)
ages 21-25 with light eyes, (3) ages 18-20 with hazel eyes, and (4) ages 21-25 with
hazel eyes. The words used by the participants to describe the resulting on-eye effect
were glittery, twinkly, pixic dust, brightening/lightning, sparkly, lumincscent, moist,

fresh and alert.

Example 11

An additive composition containing 105g of binding polymer described in
example 1, 28.3wt% Jade 18um distribution Helicone particles based on the weight
of the total sparkle additive composition and 6wt% 1-propanol was prepared. Lenses
were fabricated as in Example 2 (Contact Lens Fabrication section) except that
lenses were packaged in borate buffered saline containing 440 ppm PVP (K90 poly-
N-vinylpyrrolidone).

Example 12

An additive composition containing 80 wt% (240.0g) of a silicone hydrogel binding
polymer was combined to form a 20 wt % (60.0g) HELICONE® jade colored
additive composition of a 24 mm particle size distribution. The silicone hydrogel is
described in Example 3 of US Patent Application 61/040880 in the name of Johnson

& Johnson Vision Care, Inc., the entire specification of which is incorporated herein
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Exanpl e 13, High Area Titanium 35um |Oan %584 7.17 1.0 Exanple 13,

Low Area Mapl e,

35um 20wt % 83.4 6.95 0.96 Exanple 3 Jade, 24um

|w% 30.7 046 0.97 Exanple 3 Jade, 18um Iw %

10

15

25

by reference. A 50:50 solution of 1-Ethoxy-2-Propanol and 200 proof Ethanol was
added to the mixture until a viscosity of 1000 cP was achieved using a Brookfield

digital viscometer, spindie 18 at 25 °C.

The lens fabrication process was the same as that of Example 2 except that the dark
zone pre-cure was 60 seconds and unheated and the cure was 544 seconds with
temperatures between 60 and 70 °C.

The resulting lenses had an observable sparkle effect,

Example 13
An additive composition containing 135 or 120 g of binding polymer (described in

Example 1), 10 or 20 wt%, respectively Jade, Maple, and Titanium Helicone
particles based on the weight of binding polymer was prepared. Two different
particle sizes (18 and 35 micron) for each formulation were fabricated. Lenses were
fabricated as in Example 2 (Contact Lens Fabrication section) but two different
patterned clichés for the sparkle additive composition transfer were used. These two
clichés included one with a high and one with a low area coverage. Description of

the contact lens parameters for cach lot produced are listed in Table 1.

Example 14
The lenses described in Example 13 were analyzed to determine the sparkle count,

sparkle density (p), and sparkle randomness factor (ks,). Particle sizes of 18, 24 and
35 microns with weight percents are listed in Table 1. Additionally, the lenses
described in Examples 3 and 4 were analyzed to determine the sparkle count, sparkle

density (p), and sparkle randomness factor (k).

Sparkle counts were obtained as follows:

A high resolution CCD camera was affixed to a stabilized platform. The CCD
camera was at a distance of 97 +/-3 mm with the zoom on its lowest setting. The
lenses were placed on a lens holder that is curved (with all air bubbles between the

contact and the lens holder eliminated and all folds, wrinkles, or other features that
27



42.5 0.66 0.92 Exanple 3 Jade, 35um Iwt% 38.5 0.71 1 Exanple 4
Jade, 18um 65wm % 702.2 8.21 1 Exanple 4 Jade, 24um 65Wm % 726.7

7.94 0.9
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may cause glare or shadows removed). The lenses were periodically moistened
throughout the process with artificial tear solution (Prestige Brand Sterile Artifical
Tears Lubricant Eye Drops). Ambient light was reduced as much as possible. Ten
images of the lens with light cast upon it are taken by rotating 30° +/- 5° between
pictures and moistening with artificial tears as needed. Exposure time was 600ms.
The lens and Iens holder was illuminated with a light source (DC-950 Fiber Lite,
produced by Dolan-Jenner Industries of 159 Swanson Road, Boxborough, MA)
together with a light collimating attachment and a right handed polarizer. These
were stabilized in a fixed position at an angle of 20 degrees to the Iens so that light is
cast on it with an intensity of 2,500-3,000 Lux. The light source was at a distance of
135 mm from the lens in the lens holder. Sparkle count was counted in the images
obtained from the camera. The sparkle count was determined using ImagePro 8
software (commercially available from Media Cybernetics, Bethesda, MD, by: a)
resizing the image to 15%, b) converting to 16-bit grayscale image twice, ¢) applying
a “despeckle” filter to one gray image, d) selecting the remaining image and
performing a background subtraction to subtract the despeckled image from the
remaining gray image, e} engaging the “count” function (with the threshold set to
“manual” with range “10,000-65,535"), f) removing any obvious bad points, such as
glare in the pupil area or stray points outside of the printed contact, g) recording the
number of counted objects. This was repeated on the remaining 9 more images and
the average sparkle count was obtained. The average sparkle count is listed in Table

L.

The sparkle density (p) was obtained by dividing the sparkle count (obtained as
above) by the total area count. Area count was determined with ImagePro 8
software (commercially available from Media Cybernetics, Bethesda, MD) by using
the Manual Bright Objects and adjusting lower range value until pattern features are
counted as one bright object and then using “Area’” measurement in Measurement

menu. The sparkle density (p) is listed in Table 1.



Exanpl e 4 Jade, 35um 65wt % 493.2 7.27 0.97 Exanple 3 fade, 35um
0.5mt% 33 0.53 VA C ba Vision Freshl ook Radiance 0 0 0.5 Table 1:
Aver age sparkle count, sparkle density (p) and randomess factor
(ksp) values. 5 Exanple 15

The randomness factor (k) was obtained as follows:
One of the 10 images (measured as above in sparkle count determination) was
selected as a representative image and (a) converted to 16-bit grayscale, (b) the FFT
function was engaged (via pressing the icon, selecting “Amplitude” (floating pt.),
5 setting the spectrum gain to 15, selecting “Forward” and applying “FFT”, (¢) saving
the image (FFT image), (d) selecting FFT image as the active and selecting “Contrast
Enhancement” from the Enhance menu tab, (e) selecting “Quarter Tone” under
“Curve Type” menu, () setting contrast slider to 100, (g) opening count menu, (h)
setting range from “130 to 255” under “Manual Bright Objects”, (i) selecting “Center
10 X" and “Center Y” under “Measurements Menu”, (j) identifying the center object
and the furthest bright points; (k) finding distance between “Center X and “Center
Y” values, (1) selecting FFT image as active image and selecting “Surface Plot” from
the “Measure” tab, (m) setting elevation to zero, (n) rotating the image so that the
largest (if any) intensity peaks that are symmetric about the center peak are clearly
15 visible, (o) selecting “New Image” form the “Output” tab, (p) determining the
inflection point of the peaks on the image that marked the baseline for measuring, (q)
setting image calibration to “none”, (r) measuring the height of the peaks using the
measure tool, (s) dividing the values of any side peaks by that of the central peak, (t)
randomness factor (ks;) = 1 — (height of side peaks divided by height of central peak).

20 The randomness factor (k) is listed in Table 1.



Commerci al | enses (manufactured by C baVi sion under the product nanme
of "Ciba Vision Freshl ook Radi ance Contact Lens", "Eden" and "Autum"
product descriptors) containing mca were also tested for sparkle
count, sparkle density (p) and randommess factor (ksp) as per Exanple
14. Results are listed in Table 1 (see 10 "Eden" and "Autum” rows in
Table 1). Wiat is clainmed is: 1. A contact |ens conprising
cholesterie liquid crystal particles with sparkle density (rho.)
greater than 0.5, a degree of randomess (k.sub.sp) greater than 0.55
and exhi biting sparkle. 2. The lens of claim11 conprising pol yHEVA

3. The lens of claim1 conprising a silicone hydrogel. 4. The lens
of claim1 conprising a sparkle additive in which cholesteric liquid
crystal particles are present at about 0.5 to about 50 percent based

on the total weight df Thé Shapkl e addifigpi@® 3. TRE | pns off claim 4,
further conprising one or HRESipRIIan! C QCouniOr anit pignBatg. 6. The
l ens of claim4 wher g T tHEPAHEAL EEES T d\M%e avir mg—ar AVEET e size
from4 to 70 um 7. The | emsssof 2ebai m 4 whérkin t k& particl ds range
having an average siZe friomdB HHAZS micrgps, (8. gthe |emw of claim4
wherein the sparkle addit i Lilppiom; 18um 208 neld with d bi ndi ng polyner to
forma sparkle additilve éﬁﬁﬁéﬁ qw ﬁd sald‘@parkle4add| i 4Y donpri se
0.2-30 vt % (based or roght—of—sparkie—aded ig" gonmpound) .
9. The lens of claim|4 hamnﬂgm&pﬁakle addi¥dve |i n5@ﬁe horti 4n of the
lens that covers the|his Ewhgnl3wehae0n- gye %gp vherek n saw/gl gpar | de
addi ti ve does not i ntlerf eYalelpun§Oxfh si o he lens of cllai m of
claim9 wherein spark @méﬁgt?gxﬁgqgre not dsp the amea pfNAhe lens to
be placed over the plpitr L
ple 13, Low Area N/M
Titanium, 18um, 20wt% 100.7 8.39
Example 13, Low Area N/M
Jade, 18um, 20wt% 119.2 9.93
Example 13, High Area N/M
Maple, 35um, [0wi% 356.3 4.37
Example 13, High Area N/M
Titunium, 18um, 10wi% 481.8 5.91
Example 13, High Arca 0.96
Jade, 1 §um, 10wt% 618.6 759
Example 13, Low Area 0.94
Jade, 35um, 10w1% 79.8 6.65
Example 13, Low Area 0.95
Titanium, 35um, 20wt% 90.2 7.52
Example 13, High Area 0.98
Titanium, 35um, 10wt% 366 4.49
Example 13, High Area 1.0
Titanium, 35um, 10wi% 584 7.17
Example 13, Low Area 0.96
Maple, 35um, 20wt% 83.4 6.95
Example 3 0.97
Jade, 24um, 1wt% 30.7 0.46
Example 3 0.92
Jade, 18um, 1w1% 42.5 0.66
Example 3 1
Jade, 35um, [wi% 38.5 0.71
Example 4 702.2 821 1
Jade, 18um, 65wi% : )
Example 4 0.9
Jade, 24um, 65wi% 726.7 7.94
Example 4 0.97
Jade, 35um, 65wt% 493.2 7.27
Example 3 N/A
Jade, 35um, (.5w1% 33 0.53
Ciba Vision Freshlook Radiance 0 0 0.5
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11. The lens of claim9 having a linbal ring that is accentuated.
12. A nethod of making a contact |ens that exhibits sparkle
conprising applying the sparkle additive to a portion of the |ens
wherein said sparkle additive conprises cholesteric liquid crystal
particles such that said |l ens has sparkle density (.rho.) greater
than 0.5 and degree of randommess (k.sub.sp) greater than 0.55. 13.
The nmethod of claim 12 wherein a polyner |ayer is applied to surface
of the lens after sparkle additive has been printed on it. 14. The
met hod of claim 12 wherein the sparkle additive is pad printed. 15.
The met hod of claim 12 wherein the sparkle additive is applied by ink
j et pr|nt|ng 16. T od of claim 12 wherein the sparkle
additive is in a sparkﬂ@maﬁﬁ???V@”E%ﬂ$05|t|on and conpiises {0.2-30 wt
% (based on the total R ERlsha kL eradettve ccnpc:i+‘§n). 17.
b t

The method of claim ZI%Qgﬁﬁﬁﬂ éﬁ?ﬁmﬁgrkle taddijti vé cof ion

conpri ses chol H
of claim 12 whé%éﬁn a p%ﬁ%ﬂ“waemeh ﬂ?ensaﬁgﬁﬁgaﬁ@%“gﬁamPﬁﬁ‘?Bg?&%
additive is privalued onto a surface of the lens. 19. The method of

claim 18 wherein the particle size is 4 to 70 um the particles are
randomy distributed, and the I ens exhibits a .rho. greater than 0.5.

5 Example 15
Commercial lenses (manufactured by CibaVision under the product name of “Ciba

Vision Freshlook Radiance Contact Lens”, “Eden” and “Autumn” product

descriptors) containing mica were also tested for sparkle count, sparkle density (p)

and randomness factor (kg,) as per Example 14. Results are listed in Table 1 (see
10 “Eden” and “Autumn” rows in Table 1).
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What is claimed is:

1. A contact lens comprising cholesteric liquid crystal particles with sparkle density (rho.) greater than 0.5
a degree of randomness (k.sub.sp) greater than 0.55 and exhibiting sparkle. ’

2. The lens of claim 1 comprising polyHEMA.,
3. The lens of claim 1 comprising a silicone hydrogel.

4. The lens of claim I comprising a sparkle additive in which cholesteric liquid crystal particles are present
at about 0.5 to about 50 percent based on the total weight of the sparkle additives.

5 The lens of claim 4, further comprising one or more organic or inorganic pigients.
6. The lens of claim 4 wherein the particles range having an average size from 4 to 70 umn.
7. The lens of claim 4 wherein the particles range having an average size from 18 to 35 microns,

8. The lens of claim 4 wherein the sparkle additive is combined with a binding polymer to form a sparkle
additive compound and said sparkle additive comprise 0.2-30 wt % (based on the total weight of sparkle

additive compound).

0. The lens of claim 4 having sparkle additive in the portion of the lens that covers the iris when worn on-
eye and wherein said sparkle additive does rot interfere with vision.

10. The lens of claim of claim 9 wherein sparkle additives are not in the area of the lens to be placed over

the pupil.
11. The lens of claim 9 having a limbal ring that is accentuated.

12. A method of making a contact lens that exhibits sparkle comprising applying the sparkle additive to a
portion of the lens wherein said sparkle additive comprises cholesteric liquid erystal particles such that said
lens has sparkle density (.rho.) greater than 0.5 and degree of randomness (k.sub.sp) greater than 0.55.

13. The method of claim 12 wherein a polymer layer is applied to surface of the lens after sparkle additive
has been printed on it.

14. The method of claim 12 wherein the sparkle additive is pad printed.
15. The method of claim 12 wherein the sparkle additive is applied by ink jet printing.

16. The method of claim 12 wherein the sparkle additive is in a sparkle additive composition and compriszs
0.2-30 wt % (based on the total weight of sparkle additive composition).

17. The method of claim 12 wherein the sparkle additive composition comprises cholesteric particles and
binding polymer.

19. The method of claim 18 wherein the particle size is 4 to 70 um, the parti g istri
of , icles are rand
and the lens exhibits a .rho. greater than 0.5. ’ rendomy distributed.
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