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of the Invention The invention relates to marks useful in ophthal mc |enses
invention relates to contact |enses that have highly visible marks. 17 JUN 2003
Background of the Invention to The use of marks on contact |enses for

I ndi cating whether the lens is for the right or left eye is well known.
Additionally, it is known to use marks fon indicating serial n

and batch nunbers, and optical powers. Finally, marks have bee::‘H mm"k“ m"m“"
measure the rotation of the leas on the eye as well as to orien me‘m%ns
for inspection by quality co = emw th sonme of the
known marks is that they areWﬁ?WebﬁA%E‘gw%gneed r

marks with inproved on-eye visibility so that the mar k may bej%”@%@mumm

di agnostic ¢ool. Additionally, a ngggdqoftfRi iAverdioh Mrks with i
off-eye visibility so that tie wear may differentiate the inside ff6#the
20 outside of the |BwegnvedtiorfelDdestormyks vsefdfin ophthidmacdenges. Ah @artitulas, the pl an

view of a leas with a mark of t i nyention.. Fl G. .2a depicts a
noes- sect i onal" YRR Sflatss @W‘ﬁ%ﬁé%%ﬁ%éﬁy Vé%b%ﬁ"@\ﬂ%b is a
| ongi tudi nal section of a mark of the invention. Detailed Description of

the Invention and Preferred Enbodi nents The invention provides a mark or a
contact lens that is easily visi when the lens is off of

L) the lnvention
the 'eas 1 on the THsARSRF malisdh oplied Hasa3or o Bt shliendisdot b
normal condi t i gyl or Rt dyes GeNRnéwiEAdditioRallyN @ il BAGwA fo Wefmks fob thdis@ingnd
being 1= Uslgﬁzlotgx?r)nbm, lot and batch numbers, and optical powers. Finally, marks have
been used to measure the rotation of the lens on the eye as well as to orient the lens
for inspection by quality control personnel.
15
One problem with some of the known marks is that they are difficult to see.
Thus, a need remains for marks with improved on-eye visibility so that the mark
may be used as a diagnostic tool. Additionally, a need remains for marks with
improved off-eye visibility so that the wesrer may differentiate the inside from the
20 outside of the lens.

Brief Description of the Drawing
FIG. 1 is a plan view of a lens with a mark of the imvention.
FIG. 2a depicts a cross-sectional view of a mark of the invention.
25 FIG. 2b is 2 Jongitudinal section of a mark of the invention.

Detailed Description of the Invention and Preferred Embodiments
The invention provides a mark or a contact lens that is easily visible to the
observer when the lens is off of the wearer’s eye, but that is not visible or is nearly
30 invisible when the lens is on the wearer’s eye when the wearer is being observed
under normal conditions. At the same time, when the lens is off of the eye and being



held in anbient or additional light, the mark is readily visible and may be
used to délineate the inside fromthe outside of the lens. The narhzohNt@
invention also is visible in diagnostic settings, such as under a in{-I ﬁ%
and, thus, .provides a 5 convenient diagnostic tool for assessing position
of the lens. In one enbodinent, the invention provides a mark for a contact
| ens conprising, consisting essentially of?2and consisting of a depression
conprising, consisting tally of and consisting of one or nore side walls,

Foughoneq. sur (el Iynedt A 2aifiond 125 08 BEICH DB RS BDBbER B,
anot her enbodi detinkate e inside fromOihe RLRIde F ShellefD IMiRGhark&FThCiANPrition alkd, is

consisting essentially of and consisting of a front and a back surface at
| east one of tYisibleaipidiagnestic sshingsrsuchay wrder g skit-lgmp and, thys.oravdess

compr i o1 ng. S coraEbERGIEIRER 18] [of s AREPSARE Thlnt Sne™Or “ore si de
wal I's, the of the side walls being snooth and a bottom having a roughened

surface, the side walls being contiguous with the bottom In yet another
embodi ment t he i nveHtonsremphogimentsthe inventioniprovideskimagk for@eontsst lenens havi ng

at | east one . -pvent i ' i Yol t that

t he surface OF&%‘}&%‘QQ te&snvé(!l . Mdﬁgﬁ%eégg%gsag%%%ﬁ?@% RIVS,
preferably | eseorsisting aixentially of and/Consiitinglofopd enmdressidd walid) the surfabdrdf thdat
the surface is . ng‘éﬁn .or Ies&esnaaoth coppared to the side walls. iﬁq
General |y tfe SfFRe@lsbeingsmoptheand 2botinm haaps a syeh afe the Het walli with a
roughened surf s S lheSbttdtn. Sty God’iﬁif 5

critical feat u?ﬁﬁgﬁﬂp@bﬁﬁﬁﬁﬂff |s‘ﬁ1(5nréIl |£s}%?)\?§ry 0 E{Rﬁg@ﬁ\égﬁ'ﬁ%ﬂeﬁgt
when a | ens hacontectiiéns compkising, ¢dnsisting essentiallyiof apd corsisting of adroat/and & he | ens
oot hsi de. wa PPak 2ffiog 3RS poe of fhe piacia JAviBe S98 o Pore MOtk the 0P B REMe
snoot h si de wa . d
bot t om does NOimarky Qiniptisthg\tondisting esseMMIRY of 208 coiiig ofaldebiedsich 1 Z JNN
2003 3 stability of _tré\;g{sl eg\’,nvg5 ftﬂlg_s anotﬁ(rar di scove% of dtthe_i nvention that
by provi di ntf t semposingrropsistingessentighy of and;consisting of ore oremaresideoyalls, the

significantly riesibl.e th I b y i The
otk of Cine | ol dritd e Wi odfl SRS RN Bl { AHEN Mt 'S
and bott om bei nie sidé1ivalls/beisg contigubuspwithi the ttton. Kniyst ddethed @mbodinienttiech t he
surface of the.nark joins, the sur e of the lens i.ntp which the ri is
formed One or dilP¥EERED PEQ¥ies 3 planakipe g,cppact dwz’@ﬁraamw of thst
the invention NEVenB8nOf to any of a variety of shapes and still possess

snooth side walls and a roughened bottom For exanple, the mark may have a
cross-secti@h that is parabolic, spherical hem spherical, elliptical, Bat,

or convex The top ofythe k .al sg., may_be .0 a i nal udi wi t hout
limtation) square, ?%&%%ﬁ&ﬁovﬁ?@ﬂ%h@w%%&m%%r ably,
the mark is herfoaghiRes 6fikssitharbibBRE10 ) KMS Sprefefdbly Res than Rbeutd g RMSf By he
mar k nmust be suffrciently narrow so that tear filmadoes not fill the mark
and render it i‘rdughepedymirfanelbisandantihat the sudane iHrngvien, ordess smegttoeompazed 10 s
and ot her struc&g% hind the leas. The width of the mark of the

i nvention is abou g about 300 fi r, preferably 25 to about 250 u nore
preferably about SO to about 200 p. The length of the mark is as long as is

practicable without jnterfering with the |ens' optics and/ or the peri.pheral
Dlige of ‘the I eas. - Goliopahy thefaake phis Hrerain ar Srpspan st &b milh
preferrably sho Yewdiidhhel QR faAEP FWIBER B ol iticdl bl

The mark nust b@ﬁ#ﬁ%@gﬁ%ﬁhégg?so tehgtﬁfi s_theﬂgoh}g}ﬁsened sduc??%?e%tg?s
not interact wi ofitheimark chis oweadisoveryef¢he utver@mneahat| whent anlensibaving the aarkiof 10
p to abort 50 p,, preferably ahQout, 10 N.tq about 35 p in depth. The width to
fepth ratio s HENRYEERPY Raltsa opsbacyey tajsth dciorms tpspireBF sbims st heleyes
For ease of Jganufame Mk NRk&E SRR shidStRddwhlls BE eRposel ¥ Melweltisleyblid@t 1S
t he sane throughout the mark 30 ~ ~ ~Uu~ ~no~ 4 Turning now to the

figures, FIG 1 dbps thesoughenesihoriom does natinterfere tvithdens comforvior kmpede refationad
are shown at the lens' periphery along the 0 -180 axis. One ordinarily
skilled in the art will recognize that the marks of the invention may be




5 placed at any point on the leas surface that is outside of the optical
zone. FIGS. 2a and 2b are magnified cross-sectional and |ongitudi nqlz Tj&eﬁvs
respectively, of mark 13. FIG 2a is a viewalong I-I of FIG 1 and I'—J Bb
is viewalong Il-11. The mark 13 has smooth sidewalls 14 and concave bottom
15. Concave bottom 15 faces towards the surface 11 of lens 10 into which
the mark is fornmed. Rowed surface io 16 ofsbottom 15 is seen. The angle
formed at the junction of the mark and the”l ens surface is designed for
wearer confort. For marks with widths of |ess thaw about 100 ~, the angle a
can be of any f@ﬂg F ce of
the lens, a prg‘agrrhﬁed pflglgi |ht¢!x S’M%‘ﬂ&mé&fzgggm zg%‘%?hgx?&? ﬁwﬁmﬁ%@%be

pl aced on the boncmwethsanohghened surfaceatheamark becoaea sighificanthc moee asibleahmvex 15
s~afa,ca of the l.ens. The. coptact |lens usefi~l with the mark of the

i nvention may BR sengg ofquch MBEt erial suitable fur malting oontad
kas~s. Prefegably, the oontad | eaxs are soft oontaa |enses, nore preferably
si Li oane or hydrophilic hydrogelLltnses. 20 Such | eaxs and nmaterials for

thei r production srdheatlark obthe inventibnbes atap;-side/wallsi ant @bottomt, e sidet wallont act
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decxrical di schigemirRGoindthe Gutfade It the 1618 ¢fo Which themirk! i9 forntéida OHed sa~bi ng,
ultra-sonic scxshin 10l ogr aphi ¢ nui ong, sod by dlsruptlon The roughened

bott om may be fosdinardly skilledjin the astvill recognirehat theemark of e ipvensionaurythe ofy

sel ect ed basged on t her uni f or r andomi ned, bot t

desi red. Inﬁg pﬁ“@foth &ﬁ%ﬁt‘&ﬂ“ s‘@a?‘ié‘?‘ s'aggﬁg ?H?gg%qdlsbl ng 30
and the_bot t om ot For EaupIEBEmAA: iy Bl 2 dofosetion tha nmuﬁbaw, spreriRdied
to 1 Z JUN 20035 the Iens after the lens' manufacture, it is preferably

added to the | esnisph ptical, fat. o5 comreex. The top-of| pheem@#raév gtanyr i ng

may be
process for adcghp% r@nﬂw‘ [RelemRIalS ﬁ@&%#ﬂjﬁ re used
to make resin nolds |nihhg’vvmc nononers E gf or epolyners cgvr:g‘?:g'%gggogad

and to form t hethe ikacPreferabty the mmmmmmw uad of any
sui tsbk mata~ial such as, without [imtation) quarts glass, stainless
st eel , coppéls al by, or brass that addrtionaUy nay have to various nickel or

ni ckel alloy plate chingath difie RAAL s BPuSfidiétly tnhﬁtmtsaleﬁtwmﬁ%aa& the

nol d nay be used. 'Ihe durable nolds may be treated via acid etching,
| aser, decxrvt yﬁtl@emmwndmm@nm:m&ommmmmmmm mark

intp the _surfac ﬁ '&F %Wﬁg@ﬂ%ﬂrmnteﬂrated
?rgr Iknj 322'0?3. ngzsa,mmbet;};eb@mgchsrmmbomsblu fnofEpreféiably abit!/50 16 Wbdace Of

the resin nold. When the prepol yner and/or nononer m ~riu~e used to nake
the k~as is 28wd2@r Moﬁﬁm&nsalmmnm mm@n&w n

is transfesrd tgQ the, kns. 2 I er t h ser |sa
YAG ) user. Lase&f‘éy"%@sﬁ%‘g M?@S@fﬁ”ﬂ@ékgﬁgﬁg’ g

to ux a mash t 00216 hkbdun8.olmme 1V @boit 0.6 & sholdES gt abl e nol d onI y in the
:teas of the mark. Preferably) the |aser beam has its highest ena~gy in the

xn~ of the beamto prvdu~ a shape on the durabl e 25 nold in a single pulse

mark Tt w1 e unolraleaiote st f Gifl Arilihs B LS GRIAY il hil®
vari ous ot hers ckigrgaghendd mkﬁcdmmosnm&auwnhﬂn@bmed’e&gehd)eﬁm;ujqehe

made. Such changes are 30 i ntended_to be_i ded within the scope of_the
i nvention cl ai mEXrk is about jOy g@gnwumfa&y&omwuwabomﬁum&mm

width to depth ratio is generally about 15:1 to about 2:1, preferably about 10:1. For
ease of manufacture, preferably the mark is of an overall width that is the same
throughout the mark_

30



What is clainmed is: 6 1 A mark for a contact |lens conprising a depression
conprising one or nore side walls, the surfaces of the side walls bkl digh 003
snoot'h surface, and a concave s bottom contiguous with the side walls and
havi ng a rougheaed surface, the mark having a depth of about 10 ~ to about
50 ~. 2. The nerit of claim1, wha~dn the side wags are of a roughness of
ltss thaa about 10 p RVs. io 3. The marls of claiml, wherein the marls has
a width of about 25 to about 300 ~ aad a width to.depth ratio of abort 15:1
to abort 2:1. 4. The marls of claim2, wherein the mark h:3 a wi dth of

about 25 to about 30firdingpoand the ﬁgxd-kkn, FIG Hégplidis thatomverfsudfbaul] dfdeds 1@
about 2:1. 5. A contact Fens conprising a front and a bac3c_s<ufa-ce, at
| east one of thdagksidandd3 GWeSh@WﬂrPérlbc # >periphane aleng thedb-180S pxis.nHng

o1 guous wi . ey 8(ed 3 U ST oAz et BB madha dof oA RO B0

stuf sce, Lhesepiadedifdyhifh &mwe&fm?dawwﬂ oltslde oP 18 fpnéﬂ 2one.5 n@@ezd ens

of claimb5, wherein the side |'s are of a roughness of |ess than about 10
LriuviS. zs 7. ardebrase mgmﬁedarossmmmwlomdm}mwwwmln of f matkout
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AF| LQT49V| oj d YTid _ZT] caU] ca] caU] ca] cay] cal] ca] cal] ca] caU].ca] cal] ca] caU
o ] S el g sl cathea 24 <o
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The contact lens useful with the mark of the invention may be made of any
known material suitable for making contact lenses. Preferably, the contact lenses
are soft contact lenses, more preferably silicone or hydrophilic hydrogel lenses.
20  Such lenses and materials for their production are well known to those ordinarily
skilled in the art.

Contact lenses may be made with the marks of the invention by any
convenient method. For example, such marks may be formed in the lens by using a
25 laser, dectnca.l discharge machining (“EDM”), mechanical scribing, diamond
scribing, ultra-sonic scribing, bolographic marking, and scattering by surface
disruption. The roughened bottom may be formed using the same metbods, the
specific method being selected based on whether a uniform or randomly roughened
bottom is desired. In a preferred method, the mark is made using diamond scribing
30 and the bottom is then roughened using EDM. Although the mark may be added to
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and/or prepolymers are added and cured to form the contact lenses. The durable
molds may be constructed of any suitable material such as, without limitation,
quartz, glass, stainless steel, copper alloy, or brass that additionally may have

10 vanous nickel or nickel alloy plate coatings. Any coating matenal that takes the
form of the mold nay be used. The durable molds may be treated via acid etching,
laser, electrolysis, diamond scribing, or other known methods to cut the mark into
the surface of the mold.

15 The durable mold then is integrated into an injection molding process that is
used to make the resin molds. The mark, according to a preferred embodiment, will
rise out from the surface of the resin mold. When the prepolymer and/or monomer
mixture used to make the lens is cured between the mold halves, the mark imprinted
into the resin is transferred to the lens.

20

If a laser is used, the preferred laser is a YAG laser. Lasers may be used
with or without masks. It is preferred not to use 2 mask to control the laser and to
cut into the durable mold only in the areas of the mark Preferably, the laser beam
has its highest energy in the center of the beam to produce a shape on the durable

25 mold in a single pulse or pass. Lasers also may be used to directly mark contact
lenses with the mark

It will be understood by those of ordinary skill in the art that various other
changes of the details of the invention described may be made. Such changes are
30 intended to be included within the scope of the invention claimed.
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"Defaul t Paragr aph Aeb4op a’coRR¢ORAS Sorfiprising #%ﬁ%n\é&nﬁpnsmg one or more
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Ent r yVr dDocursidet walls, the;sgdigees pf the sidowativissing a smooth surface and a concave
S bottom contiguous with the side walls and having a roughened surface, the mark

having a depth of about 10 pu to about 50 .

2. The mark of claim 1, wherein the side walls are of a roughness of less than
about 10 u RMS.

10
3. The mark of claim 1, wherein the mark has a width of about 25 to about 300
p and a width to depth ratio of about 15:1 to about 2:1.

4, The mark of claim 2, wherein the mark has a width of about 25 to about 300
15 p and a width to depth ratio of about 15:1 to about 2:1.

5. A contact lens comprising a front and a back surface, at least one of the
surfaces having one or more marks, the mark comprising a depression comprising
one or more smooth side walls and a concave bottom contiguous with the side walls,

20 the concave bottom having a roughened surface, the mark having a depth of about
10 p to about 50 p.

6. The lens of claim 5, wherein the side walls are of a roughness of less than
about 10 ;rRMS.

25
7. The mark of claim 5, wherein the mark has a width of about 25 to about 300
i and a width to depth ratio of about 15:1 to about 2:1.

8 The mark of claim 6, wherein the mark has a width of about 25 to about 300
30 yand a width to depth ratio of about 15:1 to about 2:1.



