1 JUL 2005 1 MOLD MATERI AL MADE WTH ADDI TIVES 1 The present invention
relates to a novel polyneric fornulation containing an internQH‘gﬁlﬁ

rel ease additive which assists in the release of one nold conponent ?ion1
5 another or an internal nold wetting agent which enhances the
~interfacial wetting between the reactive nononer mx and the nold
surfaces, thereby reducing the anount of defects fornmed in the contact

| ens. The present invention is also directed to the nolds nmade from such
10 polyneric fornulation g paring contact

| enses fromthese nolds. AR : B LD ES currently
utilized inthe manufacture of hydrophilic polynmer articles, such as
soft contact |ense I_qer. ri 15 techni gues -have .been
enpl oyed, such as :Tpllléfl‘rcas%n%gf%@s? é:\filgg ‘g%}s{?&%sol Py, PO EThi g Y S
conbi nati on offoxmskatipramentaining, aandnpernatuheld yreleangaddigivee of
two part nol ds;niC & Ailabs SYCRNEDE)BREEL Sof O5ne ST & R A ANt | enses

consi st of a curvilinear 20 (concave/ convex) center of front curve nold
part adapt el FEHEIMCL F0cdBHEFRRL oMOhRt He bt iRl i 3pHadthifh eranges part,
a two part nolthe dntldifacdatlaektt £Agebet ¥oES et hd it thlive GnatidedC mikenses
are usually c b Ut faram -a_hydrophilic polyner ref erably

HEMA- based polqﬁnert%%%%gd%bl)ﬁ?g?ﬁyl %?ﬂ%%’(y’lpea# S r%’r?g arﬁnl?nugrtoﬁg ot her
mat eri al s. Théled@wteonéermeds inhthaptantiethi kenshi cIThehg@resedtophi | ic

pol yner cont aGhvled®ses akealBLAgsr88¥eqd CANSIIE 1 iRl oA IRich each
i ncluding a pluralit 39 of cavities receiving nold parts having femal e
and/ or 10 Polymeric formulation as well as to a method of

preparing contact lenses from these molds.

An extensive array of methods is currently utilized
in the manufacture of hydrophilic polymer articles, such
as spft contact lenses. A considerable variety of

15 techniques have been employed, such as spin casting,
static cast wmolding, lathing, and a combination of
casting and lathing, and particularly through the use of
two part mclds. Generally, such mold parts for
hydrophilic contact lenses consist of a curvilinear

20 (concave/convex) centér of front curve mold part adapted
to form, in cooperation with a mating base mold curve
part, a two part mold for the contact lenses. These
hydrophilic contact lenses are usually constituted from
a hydrophilic polymer, preferably a HEMA-based polymer

25 (hydroxy-ethylmethacrylate), among numerous other
materials,

The components of the mold within which the
hydrophilic polymer contact lenses are molded may
consist of suitable pallets, each including a plurality

30 of cavities receiving mold parts having female and/or
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35 1 JUL 2005 -2 male base surfaces or curvilinear nold portions for th

1 formation of the curved contact |enses. The nolds, as described, UidﬂM
i nstance in the nolding technol ogy, may be constit ut ed fron1SU|tany

sel ected conventional plastic materials, whereby the hydrophilic polyner
5 articles, i.e., the contact lenses, Wil be fornmed in the cavity

t her ebet ween, and nay possi bly adhere to one or both of the nold parts.

In the utilizati Lahle 51;§df ﬂhﬁlmdﬁm@eof
hydrophi | i & Zl rﬁaéet uerf]fg%% gkoﬁhggli??%%faﬁ% he rmli dll r}%lgt ep, is 10 of

critical 1 rﬁImmaanml of liéleaEIué'Vﬁé Fepeask %%se%ydr% COr‘?t act | enses

fromtheir xﬁ(b%den%&ef{%@tanwet BﬁUI-.hadh@mm@ tt&l:ltﬂiﬂdg;d dmsarts or at
| east one o e nol d halves and to se ate% orp‘pé l% rtv without

causi ng dargeanstitatesghizem FBf‘l%@Qan o en the | enses
unusabl e. UnfaydiWhaiatletiadlsl, wherébgquhethydr@tatmlg:e; |rp1m§§t ai ned during

t he preparation _of cantact enses. e nt&ﬁl daegaemethiieh general ly
renders BhEXofiles 4-&ngelPinSBPE? ;frg %nealg %ecessary%q(}ruallt and/ or 20

i nspect i on Hendarity rnerebesweenef andgay cpesS Hnky & or ot her

surface def Kbtk PP H b8 aeetgacuheaﬁesutgmtmum of I‘EJ ect ed
| enses are es

voids in center hﬁ cas Ihat r \r/ﬁﬁ in the
| enses dur iSRPANRD L0 |tHOn BagEoRelgs F’Fst . ‘80 on-uni form
t hi ckness, citdutddlegsesAs u@onesbhpleheng tbeancvﬂe@xng oBtTetmd it ddw

fornul ation for th l.d_t ukd pedufeetbs fépdadd ryamage and-
def ect s10L cife"fel E'Fg o\régf ggtors Eat causes_| ow
hydrophilic contact lenses from their surface engagement

without adherence to the mold parts or at least one of

the mold halves and to separate the mold part without

causing damage to the contact lenses which would render
15 the lenses unusable. .

Unfortunately, all too frequently, damage 18
sustained during the preparation of contact lenses. The
potential damages which generally renders the contact
lenses unable to meet necessary quality and/or

»o inspection standards may consist of edge tears and
chips, nicks or other surface defects formed in the
contact lenses. Other causes of rejected lenses are
holes, voids in center of the cast that are developed in
the lenses during the molding process, pits, i.e. areas

o5 on non-uniform thickness, and puddles.

As a result there is a need to find a new
formulation for the mold that would reduce the risk of
damage and defects.

Lens defects are major factors that causes low

30 production yield. There are two different types of
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30 production yield. There are two different types of 35 -1 JUL 2005 -3
probl ens associated with contact |enses production which 1 the-prjgggm_r,

i nvention is solving. One such problemis the appearance of chips an
tears in the lens. These are caused during the denolding step and are
caused by adhesion of the nold to 5 tH | enses. The present invention
overcones this problemby utilizing an alternative material for one of

the nmold parts. This new,naterial, contains.an _additi tiRat wh$cpdded to
the nol d WHXSR1EMEaPBFOriatedsWi R c%fbtr%‘g:i TS c?tsmégfv\een the lenses and
the nol dy paHe pklsiher ehyehatoni tatéolyinge rel ease of the nold materi al
and mnimzing the risk of | ppi Siride biE€cnlipBsasdused by and
during the demp &enﬁugheg.m#ée/gs]g%o{n% g"fﬁo‘gﬁm which is gddressed by t he
present i nteatrisorini thehéepseveBresm e tFrugest P8 5P 15 hol es and

puddl es, ' e d ORRA hfethgudan d8Hedgignt b€ rhedmnddptocess.
Hol es ar em@é,eﬁ‘glllﬁ;ﬁlgogﬁgbas voids in th(sat%(s:enter of tget gas. whi | e puddl es

are usugl ltpe Aengedom dhei REEFRRE pHATH Ao fd$ T °gna arie'l usual Ly found
al ong the heeH1e608yandiaseingumh |yl dhrmession ateenidlhfrneonsnebve or

front curve_nold According, 1o | it Qr aLe aadsedveni nly by
poor wetti ﬁ&eofnoflﬂepﬁﬁgﬁ‘su?}f%%e’%%g rﬁ%%%&eagcﬁo\%g%ﬁoﬁer t__gigx at assenbl y

of the nol dhetr isceddrtir tospbeinokd| wiyich greatddr TREUCERgEH8ually is due

to either ia'&?ﬁ%@ﬁ@:hi %gcéé SOeRLSh T YhOT1dAERAld lhe ebadgesracross the
interface of the nold_and the reactive nongmer m X g\?\#l% 16Qmbi nati on of
both. Mo e thesebvaherylisahene o etrass ity 5 "Ch "Causes uneven

wetting by anemiedatiz@Ag the risk of developing defects in the
lens caused by and during the demolding step.
The second problem which is addressed by the
present invention is the prevention of the formation of
15 holes and puddles, which are developed in the lenses
during the molding process. Holes are usually found as
voids in the center of the lens, while puddles are
usually in random or in tree branch shapes, and are
usually found along the lens edge and are usually
oo associated with the concave or front curve mold.
According to the inventors, they are caused mainly by
poor wetting of the mold surface by the reactive monomerxr
mix at assembly of the mold surface. More specifically,
the poor wetting usually is due to either incompatible
chemistry or incompatible charges across the interface
of the mold and the reactive monomer mix or the
combination of both. More importantly, a heterogeneous
mold surface which causes uneven wetting by the reactiocn
monomer mix, results in many local unwetted voids, and

therefore lead to holes or puddles in the contact lens.

25
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nmononer mx, results in many |ocal unwetted voids, and 30 therefore | ead
to holes or puddles in the contact lens. 35 1 JUL 2005 -4 Accogﬁlijgg Zﬁ[ﬁ
the inventors these holes and puddles 1 would be overcone if a pri
wetting agent is added to the polyner nold so as to increase the
wettability power of the nold. In order to understand the concept of
wetting, a brief digression will be nadle to discuss the 5 events occurring
on the nolecular level inaliquid. In the body of a liquid, the

ti me-averaged force exerted on any given nolecule by its nejghboring

nol ecul e i s zer cAccdwading Hougthes dsiventevEeEheee B9l eh Y P ‘?erlfsi ve

di spl facementé fyend 058 G 1d ?x@.@ﬁ“ WetBiAgt Bged® 14 cadded ftas any | ong
duratlon,:L t B8P e exi s?s no directe forces upop it. T oI £ {5 eoq\;@

probabi | i t ythe belymgxrrekbdq RSN &PFéEFFSntgg WRbERRI L HOMEVER, the
situation Igeqphdendidf er eif cdadrh@osuntiaestandt tke tompepr sPfice there

exi st no nolecules to counteract the 15.forges r ecules in
the interi o‘r'e’r'-%?"ngnv?e‘?%ﬂ"eé 4878 18 fﬂégg.ggsmgégeéﬁld?mmﬁ ec'{}:lmes on the

rTD.
surface ¢f evehesiscexpeiigre thengolaruiatt Level olard i"é‘ﬁé“?ﬂte?_?o_r of a
dr op, thereﬁ%?égg%”& Li‘eli R el Ot ipasHYBrageanesi 6@l exdxpd o ni m zing
A

both free e surtace area. Ihis creates. a sgrfacezetensi on,
whi ch  fronamy ngives cumecyist MY ditsy nenaPRor B BOLFE LT *° i Bt her mal wor k
whi ch nust BgefoNkohdh Dbl GnoTRiceael may Lindergbedififesive of the liquid

to the surface, and “creating 1 unit of rehy. The present
25 i nvent or 81 Rl aCRMmeREE (AU, &L FRATT™ ﬁgrﬂ?\ﬁlﬁ‘?gééaﬁgﬁé%n woul d [enmove the

pot ent i gly f DLqhidd i fxgr "drof dsing ruxiag 1oy, qebgrei e¥ist o CHERE e | quid
spreadabl e Pbrces upon it. There is equal probability to be
displaced in one direction as another. However, the
situation is quite different at the surface of the
liquid since there exist no molecules to counteract the
15 forces exerted by the molecules in the interior for
molecules on the surface. As a result, molecules on the
surface of a liquid experience a net attraction toward
the interior of a drop, thereby causing the droplet to
assume a spherical shape, minimizing both free energy
oo and surface area. This creates a surface tension, which
from a microscopic point of view is the reversible
isothermal work which must be done in bringing mcolecules
from the interior of the liquid to the surface, and
creating 1 unit of new surface thereby. The present

inventors believe that overcoming the surface tension

25
would remove the potential for forming "holes™ in the
liquid, i.e., would make the liquid spreadable or
wettable on a solid.
In the wetting or nonwetting of solids by liquids,
30 the criteria employed is the contact angle between the
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wettable on a solid. In the wetting or nonwetting of solids by |iquids,
30 the criteria enployed is the contact angle between the 35 1-JUy{ 2085
-5 solid and the liquid (neasured through the liquid). 1 Reference is
made to Figure 6 which illustrates the relationship between contact angle
"a" and the interfacial tensions that5exist at the surface of a |I|iquid.
As clearly shown, there are three interfaces 5 which exist when a dropl et
of liquid contacts a solid, and thus there are th£ee corrgfponding

i nteerfaci al solbdséndsthe Siquisl @measpred wAEPEFR §hPet 28YIEh" t he
interfacial pLedsbRfe S hadditd/ FiRiltes 6t @hiehi d11Lbsynates avige vapor,
respecti&ely. Aliquidis said to wet _.a_10.sol,iL¢g L£ t?ﬁecontact angle "a"
lies betweeRebAEHRRIBEP PEIHESTHCISafs: PHa%sof d*PF FES cont act angl e

lies betweenrOPPadish 1B idMs aduit! ierdisgnptatbel ancéaee of ierf aci al
tensions exjst at t linhe of ¢c n a ' | rgs6és Figure 6
at point 0. iu}—%‘r‘lé 1?% icq{]?adrolv%tstl ng ‘t ﬁ@%@%l %ge }(ﬁﬁ?g@eaﬁfzﬁ béj'suﬁl i s
expressed; whitheexidtatwhen a Sroples| of Jigquddscenddcifie?pfRstht inventors
have modi i gl 9, CNEAPardhaide ldotedspbhaimgdiftantaonal o determine if
a particular substance coJid be used to reduce thg teﬁgegﬁg of form ng
hol es and peerstens n Ylki Mt ARV e O8I o ebFEFT 5t KE present

i nventors hgyeefgadth B 2mdi@nd ssnd, bids vhaedeksund shdidpakigeidar

conpounds when adm xed with the pol iG:pokd gigrial wetogificantly
reduces t he®2folR %t Wﬁﬁ&ﬁ?eﬁ“ﬁﬁ‘Udd gglﬂﬁlgg%gact | enses

10 solid if the contact angle "a" lies between 0 and 90°,
and not to wet the solid if the contact angle lies
between 90° and 180°. At equilibrium, a balance of
interfacial tensions exist at the line of common
contact, which intersects Figure 6 at point 0. For a

15 liquid wetting the solid, this equilibrium is expressed
by the relation:

YSV = ySL + yLV cos 6

20 The present inventors have modified this concept
and utilized this modification to determine if a
particular substance could be used to reduce the
tendency of forming holes and puddles in making contact
lenses. Moreover, the present inventors have found a
trend and thus have found that particular compounds when
admixed with the polymeric mold material significantly
reduces the amount of holes and puddles in contact

25

lenses.
Their solution was based upon their understanding

30 of the thermodynamics of the situation. They calculated
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Their solution was based upon their understanding 30 of the

t hernrodynam cs of the situation. They calculated 35 1 JUL 2005-11@Ltﬁ@§’
the theoretical estimation of wetting, which is 1 the thernodynanm<c
paranmeter called the spreading coefficient, is defined as: S =1is - Yr
"Ys: 5 where Sis the spreading coeffigcient, (err)s is the surface
energy of the nold material, Y, is the surface tension of the reactive
nmononer mx ("RMM') and the '"ye, is the interfacial tension between

reacti on nopgEe! fh& aikbidieidl pcd martieni af . wét ©Dsg | iwtei 15"id ndi cat es
spreading (or wetting). Therefore, in otder (o spread.or to wet, It and
-y,, shoul dtBe Egﬁﬁm%éygﬁﬁﬂq Hﬁ?ﬁmﬁibeFéig?d(%??)595?%Eﬁ%9 be made as

| arge as possébtecidhiacticaldfiinedhias:neans that the surface energy of the
nmold is increased or the 15 surface tension of the reactive nonomer mx is
reduced or both is effected in order to obtain the appropriate wetting
bet ween reactive nononer mnmi x and t=h&snolt. -VEth respect to increasing the

nmol d sur%gce energy, this requires consideration of increasing not only

the total” 20 surface energy, but al so increasjng the rtion.9f._high
ener gy surfyeere Thiks i %%ﬁﬁ&ﬁﬁlF?ﬁgglﬁ§99%rgﬁu§stg nF&ﬁggc or
exanpl e, byeseBdy ek tthee sivliddematefriade ¢f itsheheplschr flaglevsenaion of

surfactant, .or bye d0 afsinelldne.C L NInmt Nead® (AL &y suLdaggevi th a wetting
agent. Anot hef et hod, I'Ch i s an enbodi nent of the present_invention is
the incorporterfarisfl wemsicy bgswesni ReactHen MPRPTRX &1i%an i R%ys] v,
not all uethdi® R&YiB1.0 Wposkdve "s" indicates spreading (or
wetting). Therefore, in order to spread or to wet, ¥,
and Y,: should be made as small as possible or v, should
be made as large as possible. Practically, this means
that the surface energy of the mold is increased or the
15 surface tension of the reactive monomer mix is reduced
or both is effected in order to obtain the appropriate
wetting between reactive monomer mix and the mold. With
respect to increasing the mold surface energy, this
requires consideration of increasing not only the total
no surface energy, but also increasing the portion of high
energy surface.
This can be accomplished by various techniqgues for
example, by coating the surface of one of the mold
halves with surfactant, or by transiently coating a the
o5 mold surface with a wetting agent. Another method,
which is an embodiment of the present invention is the
incorporation of wetting agents into the mold material.
Obviously, not all wetting agents to the mold
material will be effective. The present inventors have

30 developed a methodology for determining which admixtures
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material will be effective. The present inventors have 30 devel oped a

nmet hodol ogy for determ ning which adm xtures 35 1 JUL 2005 -7 \MlhJrL
useful for the conposition of the nold material 1 for the nanufa&t el08%
contact |enses having a reduced nunber of holes or puddles. In
consequence thereof, the present invemntors have devel oped a new nold
material which have the added advantage of reducing the tendency 5 to
form holes or puddles. Therefore, the present inventors have devel oped new
mol d fornulﬁilDﬁBelmgﬁfnmrﬁpﬁlnheybemposmtaqd oEdtine rmpeld HeatRfiddlt s in

contact |l enges._Jn one % %ttohp_gc}:f ?éHH%@tﬁ% 4 hesdifcgesent

i nvent i ot rEafcERS (R (?enm €S to rormchips and tears._ |n_another
enbodi ment nmﬂieeprce&dmléa)rqmlpaﬁdéﬁsr ed iR e€ORFRAUGRIRISRE RO 0 T m hol es

and puddl ezpif'@sé&?@tﬁﬁ} el 19158 havACBRLEL BELY . at Héw NHEEE Matdwiarlt i on provi des

for a nol maki ng contact. | enses co g Ihertgﬁé)l asﬁde% y1_5 pol ymer

of either porich hasir e 5686 éﬁyﬁﬁﬁégﬁggr# 5%3 % ternal’® nol d

rel ease agewd f@ﬂﬁll}{dl&ﬁ cﬁ:r pﬂﬁﬂtlleag agent. More specifically, the present

i nvention is | e [ 4 for 20
Lf@'f‘? °orf 'c r?t é’tmf3 nsesg'l’eﬁ %ﬁé }Pé@é Meve iR 1R

use in the prod sal d material” conprising a
t her nopl astmaldoigmerlamicdns imprevant shei yiekd vin and L4 Ehat ed into

sai d therrppéaé% t{@tﬁ‘f 'c%‘nt%%@ ‘!\;’@hQQs| S PheSEtemboditieit S theangi ng from
about 0.05%'t out 5% by weight, said 25 t herrm(gl astlchmaterlal bei ng

pol yst yr enef@rmulas (ﬂfyltéﬁ?epgﬁée?él §RERRF PR S EIFY & Pol yet hyl ene or
pol ypr oyl etf@ndaxcmlmg fa i lchd pkaandet gats r ankp rapdtleen

embodiment, the present formulation reduces the
tendencies to form holes and puddles in contact lenses.
Accordingly, the present invention provides for a
mold for making contact lenses comprising thermoplastic
15 Ppolymer of either polystyrene or polypropylene admixed
with an internal mold release agent (additive) or
wetting agent.
More specifically, the present invention is
directed to a mold material constituting a mold half for
op use in the production of contact lenses, said mold
material comprising a thermoplastic polymer and a
internal additive which is impregnated into said
thermoplastic material and which is present in amounts
ranging from about 0.05% to about 5% by weight, said
el thermoplastic material being polystyrene or
polypropylene and said additive being a polyethylene or
polypropylene wax having a molecular weight ranging from
about 5000 to about 200,000, an amide wax of the formula
R,CONH,, wherein R, is a hydrocarbyl group, and the amide
wax has a molecular weight of about 200-2000, silicone

30
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about 5000 to about 200,000, an am de wax of the fornmula R1CONH2, wherein
R, is a hydrocarbyl group, and the am de 30 wax has a nol ecul ar wei ght of
about 200-2000, silicone 35 1 JUL 2005 -S having a nol ecul ar vvei]gJ%L 2005
rangi ng from about 2000 to 1 about 100,000, Montan wax, oxidized wax,
fatty acid having a nol ecul ar wei ght-8%f about 200 to about 2000, a

conpl ex ester or a conbination thereof. The present invention is further

directed to a nold 5 material constitutin nol I redse in the
product i on heviggnPamelEeRiaE, weight n’b?’l?’r?ﬁgé‘%og\ ag&@?fp%?élant pol ystyrene

and an V\?t tigeghrehbecioiowe mehvah wixa owidizey agent fa&mfxééigherew th, the

wetting force, of said nold _materlal ' i-be vitt heoequation: 10
F =211 pc&?vdngvﬁef"é’q?c}‘iafh‘e’e\ﬁé%"faicr’lfg)e%ﬂ(}%ctcej%(?f%r Fﬁ’eqﬁgﬁ hal fql is the

surface tensmplexf ediceri bred wameinationp thenaes -peri meter of the nold
material al the . Iep8gUs.aPehBEMTLS! Ainlthes digetiatl yoi smeodad in the

water and O is gyna c contact angle, wherein the cont angl e of said
nol d mat gr im@terdalesonsharuisng anmrp;]résérnﬁts& Al gg%/ere used to make
one of the ,@thahves tBnthet NDéfsessesdid riodd maltiemdalhe cont act

| enses, it was fouynd that fewer |enses i haviengmbligcdef ect s
descri bed KOMPAEIITPOFHEEYTENR 2P eas%ﬁétle‘tnl\?g]{a?gﬁci s further directed to

the nol d halff a2wetedpy aganvf adhizedevhexpwitilat ithe WehtIDFoEETREIf i s
part of the mld asseablyce20d) t BEIRS Midsd bl @5LMthe equation:

10
F = 2y, pcos ©
where
F is the wetting force of the mold half
v, is the surface tension of distilled water
15 p is the perimeter of the mold material at the

meniscus when the mold half is partially immersed in the
water and

@ is dynamic contact angle, wherein the contact
angle of said mold material is less than 100°.

when these materials were used to make one of the
mold halves in the mold assembly for making the contact
lenses, it was found that fewer lenses were formed
having the defects described hereinabove. Thus, the
present invention is further directed to the mold half

20

comprised of this new formulation. This mold half is
part of the mold assembly, and therefore the present
invention is still further directed to the mold assembly
comprising said mold half comprised of these
formulations of the present invention.

30
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invention is still further directed to the nold assenbly conprising said
nol d hal f conprised of these fornulations of the present invention. 30
35 1 JUL 2005 -9 More particularly, the present invention is 1 dr f 4Bl Jefs
to a nold half useful in the production of a contact |ens by the

pol ymeri zation of a polynerizable cormposition in a nold assenbly
conprised of said nold half and a second nold half, said nold half

conprising 5 an integral article having a central curved section defining
a concave surfadqren reorhiculaglyacEhgnBreseRt r LYY EM i'f edge, at | east

the central 3pordi&n 1 Atmolleasl foueeehlsahderonsradusiidacy and said

convex Qur ace having the dinensions.of the C f 10 desired
swel | ed or TPRYRIY étf%rﬁyaé:g‘q &n yf"8rf55abi"813u$:§d£ ﬁggnil)s"g?ﬁ'zﬁ%ﬂll% assenbl y

and bei ng sebdped @iidy isfmeotrvlandssevhi pucedpsbsedef tsid fiFldke of said
contact |ens orned b I RiZabh@n 1 § @1 @Y dandt issirgonposi ti on
I n cont act %\ﬂ%} %Ef %ercf%g]ggmlasldo%tgﬁél %115 accept abl e, s.air{:l article
havi ng am; ammulredrtaingert iicdee daanngi at fenkBal Uy i1 S circul ar
ci reunter eh&dé@inﬁ@ea ash BXfee Rdirkd cbher et etk near fdameandiar mal to the

[

axis of said concave surface, said articl al i : y
triangul ar ¢HECWRkRRATHA 31, €598 Bltaﬁgaﬁgrﬁg? ?%Rté%{lﬂé ﬁgﬁ%%ﬁ(ﬁﬁindi ng

fromsaid féasenesaifl sarid donchsei syriachi andssabBcCIMEHity effective

to transmt _heat theret h Lt Rgt PEY 1 ArvOreexmpplied to
separ at e sa?‘ﬁrtarir%(fedr}haa‘ﬁf’q %g% dgglggts%}% ggsgﬁg D and Z%ld :%&4&4(? bei ng
i 0

conpri sqd tMt&M@lﬂzﬂ@ﬂralu@UﬁﬁﬂﬁgeﬂoﬁFaﬁt!ti%??roi)? pol yirer

in said mold assembly and being sufficiently smooth and
contoured so that the surface of said contact lens
formed by polymerization of said polymerizable
composition in contact with said surface is optically

15 acceptable, said article having an annular flange
integral width and surrounding said circular
circumferential edge and extending therefrom in a plane
normal to the axis of said concave surface, said article
also having a generally triangular tab situated in a

so plane normal to said axis and extending from said
flange, said article having a thinness and rigidity
effective to transmit heat therethrough and to withstand
prying forces applied to separate said mold half from
said mold assembly, and said article being comprised the

mold material comprised of a thermoplastic polymer

e admixed with an additive or anti-wetting agent as
described above.
The mold assembly preferentially comprises at least
two pieces, a female concave piece (front piece) and a
30 male convex piece (back piece} forming a cavity
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adm xed with an additive or anti-wetting agent as described above. The
nol d assenbly preferentially conprises at |east two pieces, a fenale
concave piece (front piece) and a 30 nale convex piece (back pieck)UL 2005
formng a cavity 35 1 JUL 2005 -10 therebetween, and when said pieces are
mated, at |least 1 one piece having a¥d-ange thereabout. Mre
particularly, in a preferred enbodi nent, the nold assenbly conprises a
front nold half and a back nold half in contact therew th,_ thereby

defi ni ng anthsrehetwetmg and shery a3 PHECREcATe At ed pd?ynkFdShabl e

conpositionohg Sakle CRAN g 14 £ therbBpsatd nabge hal ves, the front
mol d of wihi c has a‘centrgﬁ curved s ctgﬁn with a £ ncggfasurface, a
convex surfBRECARELAT 1Y riy| 3PS LetE e FERPAAFEBY g PRNEPET n the porti on

of 10 sai d ggBemNEy StbHFERséd  Briontt meiltihhaaf dapdl gribackatdld conposition

has the curyature of the fraqnt curye o] ; o0 be produced in
sai d nnlduaé§£gb}? Rt ﬁﬁd+€éntﬁ§egﬁ% tﬁé?ﬁéfﬁfﬂénéurfacg ofua

contact lenenciosimg dycapal yyretiezabietwesn, sand poPGHEReTHIARLE 5 _
composi { Fon LSO AGE 4 tdh I IHYT 36CcbAcaet | Gathysasdagslabl e, said
front nold a avi ng ‘an annul_ar Iange |ntegral mntg and §#rround|ng
sai d circulhalves  cihe dixant MCIEIGE HRITEXPRAIRNGERHER 21 TBMTT a pl ane
normal to thecexd® wth exteitiave suefasei daf bangex shifaceOande back nol d

has a central_curved section wth.a nc f , S Sgirface and
circul ar c?+5?##%ﬁeﬁﬁﬁ%ﬂm St Rte £ %’tﬁégﬁggéigﬁgo Sggyd,co vex

surfaceiiph sabd actnoavéd saifhqeolipmeonzaskewibhpsaidi BALYRSEITIR* Tur vat ure
of the back, GHINE; Ofor AL dfNatPe of the front curve of a
contact lens to be produced in said mold assembly and is
sufficiently smooth that the surface of a contact lens
formed by polymerization of said polymerizable
15 composition in contact with said surface is optically
acceptable, said front mold also having an annular
flange integral with and surrounding said circular
circumferential edge and extending therefrom in a plane
normal to the axis and extending from said flange, while
oo the back mold has a central curved section with a
concave surface, convex surface and circular
circumferential edge, wherein the portion of said convex
surface in contact with said polymerizable composition
has the curvature of the back curve of a contact lens to
be produced in said mold assembly and is sufficiently
smooth that the surface of a contact lens formed by
polymerization of the polymerizable composition in
contact with said surface is optically acceptable, said
back curve also having an annular flange integral with
30 and surrounding said circular circumferential edge and

25
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25 be produced in said nold assenbly and is sufficiently snooth that the
surface of a contact lens formed by polynerization of the polynerlzable
conposition in contact with said surface is optically acceptabl e} J4laiZdh
back curve al so having an annular flange integral with 30 and surrounding
said circular circunferential edge andl-35 1 JUL 2005 -11 extending
therefromin a plane normal to the axis of 1 said convex structure, and a

general ly triangular tab situated |n a plane normal, ta sald aX|s and
extendi ng ertandiaial thexedxomhar 8i RLamR ROk &7 it §7dS oPfsaid  back

mol d hal ﬁl N R hdie stirueitii-er eahiak @@hgerao]flyt herighdulemt tabl d hal f. The

i nner cave surface of the front | Lhe utgr surface of
t he cont actsitatedin & ﬂsré‘neoﬂPEF‘ e§<asur )glf:ge ot the t?ase%m)l d hal f

defi nes t heerdminerids wiage, ohhehemonhaoccomem strudruzesef §§dF the 10
edge. In tﬁﬁfﬁ‘ assel ?I]%ﬁfectop‘@% %Qetg ck; POkkeHerdtiarlf e ofoletienal f or

both is co € nove or nmu atlon of the present invention.
However , 5i tEnantt h@lldadﬂallinl d half that is preferably conprised of the

novel 15°f or mul a4jeon ot E%nla&eéegﬁrféky@r&f Othe vitidrer troddf k@Mt curve nol d

is conprised of a thernoplastic_mater tha Gl Rulehe
addi tive ord&fdnEsnhegenterTRYITaFReC t)a%l% él} nventsllel(gl?ilst is also directed to

the base nhitexc etpiviesedurfasai dfnvhel bdge rmﬂﬂai it deiNmes &h&cifical ly,
t he present, i nvent QN s ofd'tHECESH*'59t 1_&% dePSSe i 3t 41985bri thehe
product i on JFF

ntact T'ens by the polynerization of a polynerizable
conposi{poredge.said nol d assenbl y, said nold assenbly

In this assembly, either the back mold or the front
mold half or both is comprised of the novel formulation
of the present invention. However, it is the back mold
half that is preferably comprised of the novel

15 formulation of the present invention, while the front
curve mold is comprised of a thermoplastic material that
does not contain the additive or wetting agent. Thus
the present invention is also directed to the base mold
comprised of said novel formulation.

More specifically, the present invention is
directed to a mold assembly used in the production of a
contact lens by the polymerization of a polymerizable
composgition in said mold asgsembly, said mold assembly
comprising a front mold half and a back mold half in
contact therewith thereby defining and enclosing a
cavity therebetween, and a polymerizable composition in
said cavity in contact with both mold halves, wherein

said front mold half comprises a first article of
thermoplastic polymer transparent to ultraviolet light,

20

25

said article having a central curved section with a
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conprising a front nold half and a back nold half in 25 contact therewith
t hereby defining and enclosing a cavity therebetween, and a pol ymerf'n]z@bigs
conposition in said cavity in contact with both nold hal ves, wherei afd
front nold half conprises a first article of thernoplastic polyner
transparent to ultraviolet Iight, 30%%id article havi ng a central curved
section with a 35 1 JUL 2005 -12 concave surface, a convex surface and a

circular 1 circunferential edge, wherei.n_th ortj aid concave
surface in €OAFAYE SH¥iPB cﬁﬁ%r?’r?é‘r FYEBRES %%&rp%s#??%ﬁiigs the curvature

of the fHONEigeiNMEeHéntiaT @dgs! Whereinotbe pevtieedt aidd nol d

assenbly, and 5 is sufficientl th. fasw©f a contact
| ens f or medSBYEPOT yidt az%ﬁi’tfhé/o %rsgggd%gpyr&rg??z%%@é%o osition in

contact wi t bompost simd dras itheprirvatiye gEcEpeabFent s8¢ it st® article
having an a f i RHcald Wit Ba@aOmaLid r aswetitoly s e ci rcul ar
ci rcunf eren?%gée%g%%%gt%%endi n thﬁr ef rgm in_g Rlange r}ggr{@ctt o the
axi s of $ai s cembiielentnooiy 5ogénafaffy PYTafgul ar_?a situated in a
pl ane nornmejed® £SAEH DY palitheitzandongofr eaidapdlynentzablis sai d back

nol d conprised of,an inteqgral_arti QY BPrRaLEN & dbpEikaE, Section
with a concaYEPRt4Fe 12 g:o otﬁ'%é:x nglltj:?if gcg:e and acireular circunferential

edge, wheraeceeptabl®rti on of said convex surface in contact wth said

pol ynerizabl e ¢ i £4,00¢ hasildle &ufiMabuaa ahndDathtlamgk curve of a
contact lens to be produced, in said..nold aasggp&glgpd Is sufficiently
or me

smooth 36 tHateg¥Rl Wil AR FUITFoMBHRE: SPifs by pol yreri zation of

circumferential edge and extending therefrom in a 'plan
normal to the axis of said concave surface, and
generally triangular tab situated in a plane normal to
said axis and extending from said flange;
15 said back mold comprised of an integral article
having a central curved section with a concave surface,
a convex surface and a circular circumferential edge,
wherein the portion of said convex surface in contact
with said polymerizable composition has the curvature of
»g the back curve of a contact lens to be produced in said
mold assembly and is sufficiently smooth so that the
surface of a contact lens formed by polymerization of
said polymerization composition in contact with said
surface is optically acceptable; _
said second article having an annular flange

= integral with and surrounding said circular
circumferential edge with and surrounding said circular
circumferential edge and extending therefrom in a plane
normal to the axis of said convex surface, and a

30 generally triangular tab situated in a plane normal to
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sai d polynerization conposition in contact with said surface is optically
acceptabl e; 25 said second article having an annul ar flange integﬂdULﬁm%h
and surrounding said circular circunferential edge with and surroundi ng
said circular circunferential edge and extending therefromin a plane
normal to the axis of said convex surfkte, and a 30 generally triangular
tab situated in a plane normal to 35 -1 JUL 2005 -13 said axis and

extending fromsaid flange wherein the cqnv surface sald back nold
hal f cont aceaidhaxigj aRanexreniing fg@gbseﬂﬁsgﬁan??o‘ﬁﬁeﬁ%‘a ﬁfﬁjf; sai d back

mol d bei ng eEARELSEErLic@ P shimtividkalmoldotpl Esednbachst Hes nopl asti c

pol ymer m xed with an, additive a i a . The nold assenbly
with the ba§érEH?‘§%rﬂBFﬂafm%‘gg%poyoﬁal'?lhg%%gl:iygﬁsgeﬁgygadi tive of

pol ypr opyl ene/ adghid visack pod }é theriere /osopriiggdagéna Bpld materia

pol ypropyl ene/ vwetting_ ag icORS 1vhedS8dmiRedbki tly &of t cont act
| enses. 10 THY Fl%ﬁ@ %‘fé%‘%‘%’% entE?cE)ln ?% g’tﬁiel | further directed to the
process of sddibgveohs descxbed SRE-utilizing this nold assenbly. That

I's, an inproved prOCRSSaf LEsdsTY REt1A thenbase kervef mokdamade duRssenbl y

conprising a front nold half,and a back nol ' dherewith 15

t her eby def PAi ﬁﬁeaﬂﬁlléﬁEY’ﬁ%‘F?/ga‘{Fwet Yt ﬁggg’ggtgé/&é%?eygﬁggﬁ%%t aining in

sai d cavit ypalpsatyrené zwét eing e (droPALYPEORYAEPSANERE$B9 AP hal ves;

said front | d hal f I S fol I§ofel ecftacthtenppsasti c pol yner
PR R F 0TS b TR Mgy ofact

t ransparent Vi , 20 said article havi tggl curved
secti on 1@ t FhascobbavRreseRhcEvericdiy &8 s"ﬁ'r“flé(c uﬁﬁg‘e’é ng]r:%ﬁ g‘rg

‘the process of making soft contact lenses utilizing this
mold assembly. That is, an improved process for forming
a contact lens from a mold assembly comprising a front
mold half and a back mold half in contact therewith
15 thereby defining and enclosing a cavity therebetween,
and containing in said cavity a polymerizable
composition in contact with said mold halves;
said front mold half comprising a first article of
thermoplastic polymer transparent to ultraviolet light,
oo Said article having a central curved section with a
concave surface, a convex surface and a circular
circumferential edge, wherein the portion of said
concave surface in contact with said polymerizable
composition has the curvature of the front curve of a
contact lens to be produced in said mold assembly and is

25
sufficiently smooth so that the surface of a contact
lens formed by polymerization of said polymerizable
composition in contact with said surface is optically
acceptable;

30
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circunferential edge, wherein the portion of said concave surface jn
contact with said polynerizable conposition has the curvature of thél 2005
front curve of a 25 contact |lens to be produced in said nold assenbly and
is sufficiently smooth so that the surface of a contact |ens fornmed by
pol yneri zation of said polynerizable -t&fposition in contact with said
surface is optically acceptable; 30 35 1 JUL 2005 -14 said back nold
hal f conprising a second article of 1 thernoplastic polymer_trapsparent
to ultraviol et |&ghd, baski dobdthal® gpmAnigiRdcentesrrupYEdci&cPfon with a

concave Si:rEﬁ@?moﬁlﬁ@ﬂi(@xpél%é’a?et%ﬁx@ﬂtcl’tloaﬁllt&laﬁ"iu“éer enghal edge,
wherein t'he portion of said convex 5 surface I.n contactw%% h_said

pol yneri zabFaidofpbirieoRaviag 3 e U est SERELRRC rfe of a
contact | ensohBavlesprodueedai ol smifthcas sadbly camgularsufficiently

snmooth so that the surface o cqnt l.ens y [&at i on of
sai d poIyneF?ESB?gefﬁﬂ%bgft?%%gﬁn g%hf%%tpkgigggapg 38??a525?§§
optical | y; asuepaael &n conhtaet withe sud @elymerdgabde SaMBOBAEK Tl d

contacts = tfgsCincuntpyentidl o£daR YacklictirieoBE BDLEnbakt; 1end the front
nold hal f is clanped agail nst, the back ggéd hal f ;. 1%§%§d thgtg | ymeri zabl e

conposi t i onP@nBEPEEsd Ho| S imatd GF ¥ BPEcafi A EUri hg
condi tions smbbthubdrenael e | suitacndft ke coathctulessi foswpdrhyed from
oot SR TRERARERE ) i S M Ahe feREGL R shcse, o (e
i npr overent contact with said surface is optically acceptable,

wherein the convex surface of said back mold contacts

the circumferential edge of said front mold half;

and the front mold half is clamped against the back

mold half;

15 and the polymerizable composition undergoes
polymerization under precuring and curing conditions
with ultraviolet light and the back curve is separated
from the front curve and the contact lens during a
demolding process and the front curve is subsequently

»g sSeparated from the contact lens, the improvement

comprising utilizing a back curve mold that is comprised
of the mold material as described above.

As described herein, the use of the formulations of
the present invention modifies the surface chemistry of
the back mold by enhancing its wettability. In
addition, a formulation of the present invention
facilitates the release of the mold from the polymerized
polymer comprising the contact lens and the front mold.

Another aspect of the present invention is directed

25

30 to a process of minimizing and/or preventing chips or
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conprising utilizing a back curve nold that is conprised of the nold
materi al as described above. As described herein, the use of the -1 UL 7005
formul ations of the present invention nodifies the surface chem stry of

25 the back nmold by enhancing its wettability. In addition, a fornulation
of the present invention facilitateslghe rel ease of the nmold fromthe

pol yneri zed polynmer conprising the contact |ens and the front nold.

Anot her aspect of the present invention is directed 30 to a process of

m nimzing aodlor; rprﬁa\ée@dd%glc%hueﬁs%y%tﬂgﬂn QQSnoms:du@arlsedn t he
contact lens by utilizing a ngrlsed styrene or
pol ypr opyll et RRINMSLSEaR 1Pxt ﬁé’lYEHEIP fgRe d%‘%’EJr’F above in nold

rel easing gidicive/ editritled hapetihaboes pietmalfd t:fu-iqarae:s@t i nvention is
directed to chess of mni an es or puddl es
in the cont BPOTESI- %ﬂﬁggeﬁogél%h ?f&:?rrpépltds é}ﬁ:l a ther nopl astic
mat eri al admveertmrt hsaldle‘l'eteeﬂl ve anpuecess of wminimigingemd/ ok d

t her nopl S ah isNQ P e JEH DR O MERN D and sai d nol d
hal f bei E és&ffl cre ﬂr?a}hoti% i B{Ma%%eﬁg t(')!Iienam C*f cont aJ10t a};gl e when

i mer sed | ﬁlqﬂdile?rlngoﬁ méé Bﬁlfe%mp’ﬂ‘\%e‘ﬂ) y be more
readi |y ungffestiaqd alammae skihl af énfédreie tarmurtt rceff e eredgingei ng had to

ther cof & ARG 22dan FIREEPBR AR ET R TRESEE Bl Iy B Mo ke
el enent s alwld@slom'étem bynddemdcfaqﬂdéﬂ@%rﬁ@%rﬁéﬁaﬁ@leﬂﬁ u@tbut the
several ; i g hatledW Gyhaid cAchbhodct 265 PN wHerl NG Yol water

of 100° or less.

The present invention may be more readily
understood by one skilled in the art with reference
being had to the following detailed description of

15 several preferred embodiments thereof, taken in
conjunction with the accompanying drawings wherein like
elements are designated by identical reference numerals
throughout the several views.

Figure 1 is a flow diagram of the continuous

oo process for contact lens production, including molding,
treatment and handling of the molds and contact lenses
in a low oxygen environment.

Figure 2 is a top elevational planar view of the
production line system constructed accoxrding to the

o5 Ppresent invention.

Figures 3 and 3{a) are respectively, a top or
planar view and an elevation of side view of one
embodiment of a first (female) or front curve mold half

molded pursuant to the present invention.

30
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20 process for contact |ens production, including nolding, treatnent and
handl i ng of the nolds and contact |lenses in a |low oxygen environnF .
Figure 2 is a top elevational planar view of the production line's t 8B4
constructed according to the 25 present invention. Figures 3 and 3(a) are
respectively, a top or planar view apd_an el evation of side view of one
enbodi nent of a first (female) or front curve nold half nolded pursuant
to the present invention. 30 35 1 JUL 2005 -16 Figure 3(b) is an

enl ar ged detaiIFqgugepgngogsogn énfgf?gdadgﬁiﬁl bifgur pasréiandoéi(a) are
respectivegx a top or planar view and an el evation or side view of one
enbodi meht FdOurg $d@dnd (male) or back curve nold hal f nol ded pursuant 5
to the present imyerkison. affiigu(£) Sare wmedmse ivelyeaf tapecuf p8andrd hal ves

i ti t.ed | St d. i : | gt ' '
Formil ot O3 Svhandaer; POBHeT A" Ra e 1350 oF; grfcChbpaihelt Y| e

di agr am of at lsecondt dmalehngt ebackl cureves mclsk dalénmpddedt: PEREUEBF| d- vapor

and sol Ld+lj guid. i aces.fignsolid imersed in a probe |iquid.
Figure 7 igoéqgghggg%gégd?ag?an%of t he net hodol oqy 1@ ﬁflthe pr esent
i nvention used FéInE8shr &staPrBMIETVe fHFPME OFi ful'e 8-¥"8chematic of

the vari ougcRafiaieker SuppSro&d eind nieyi dthaeddinaat padgee.
comprised of various formulations, as described in
Example 1.

10 Figure 6 is a schematic diagram of the contact
angle and the surface tension at the solid-vapor and
solid-liquid interfaces of a solid immersed in a probe
liquid.

Figure 7 is a schematic diagram of the methodology

15 of the present invention used to measure the contact

angle.

Figure 8 is a schematic of the various parameters
in determining the contact angle.

Figure 9 is a typical water wetting force trace.

As described hereinabove, the mold contains an
internal additive or wetting agent. In other words, the
additive or wetting agent is thoroughly admixed with the
thermoplastic polymer. This provides a substantially
uniform distribution of these internal additives or
wetting agents across the surface of the mold resin and
decreases the probability that they would be retained on
the lens. The polystyrene/additive,
polypropylene/additive, polystyrene/wetting agent or the
polypropylene/wetting agent compositions are prepared by
processes well known to those skilled in the art. The

20
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Figure 9 is a typical water wetting force trace. 20 As described

her ei nabove, the nmold contains an internal additive or wetting agdntl 208
other words, the additive or wetting agent is thoroughly adnmixed with the
t hernopl astic polymer. This provides a substantially wuniformdistribution
of these internal additives or 25 wetfi’ng agents across the surface of the
nol d resin and decreases the probabi I|ty that they woul d be retained on

the I ens. The polystyrene/additive, e/.addi ti
pol yst yr end/RHAWING BFATEHT S ﬁt‘—f*emBH'gb‘?% n"'e?%l’t S é‘l\é%r?t conposi ti ons
are prepareshiy tie HoreRIaeions! bfknhwnpr@selttosm’\&lnﬁ:dc&d usimge art. The

35 1 JUL 10003'7 ,ﬁﬁléﬁn%'gogf %hgdagggyéeagx % sethq{&w%pjy}l gyes used to

1 make the B résent 1 nven u5| ng pol ystyrene and
an addi ti vel saexempdaayplead Heme%alllftapp%l@%&ﬁ)lféw A% is equally

appl i cabl e rﬁrﬁpa%‘ztl%%p@)rfakhgnétﬁértf@rrﬁﬁihﬁflcfﬁ 88l alHeoRpreslenthe present

5 inventio he polystyrene and the additive are m xed together by
t echni ques YR 4R -one skilled in the art. In one nethodol ogy, the
pol ystyrene is Q@ﬂ@@b&?@dy\ﬁehé thé thediddieivd mmt hixedotdgether

pr edet er m ned a t of e 10 d f ar ed
£800hL T 4P; YUk R S B0 AR Bk

t oget her, REG¢ & pol ystyrene, the nelted
pol yst yrenmea&n@dﬂi@ga'ddﬁhﬁvﬁowétYh%@ﬁ akfi SRR (B’(jét%é?‘,e such as with

an extruder,ggahi;cla furhhgtnekNySEAS X 68 ﬁﬂﬂiéﬁ/@:—:ﬁ(ﬁ&pmﬁw Bife thiext ure can
then be 15 repelletlzed in a pellatizer natlvely the, ystyrene
may firso BEdHEivVEdapd P@P‘HFFEEE%I?%‘?I m’p’fﬁ‘%/et[ And En z’a‘?[g‘kt i ve added
to the nol tighheated to melt the polystyrene, the melted
polystyrene and the additive are then again mixed
together, such as with an extruder, which further
intermixes the two components. The mixture can then be
15 repelletized in a pellatizer. Alternatively, the
polystyrene may first be melted to form the molten
polystyrene and the additive added to the molten
polystyrene in the mixer, e.g., extruder, and mixed
together and then repelletized with the pelletizer.
oo Alternatively, the additive can be compounded with the
thermoplastic material directly in the molding machine.

The amount of additive added to the thermoplastic
material is a mold releasing effective amount, while the
amount of wetting agent added is a wetting effective

pp amount. The mold material comprised thereof is to be
transparent to UV transmission, especially of from 3 to
5 nm up to wavelengths of 300 nanometers. However
these amounts preferentially overlap. More
specifically, when present, the additive or wetting

30 agent is preferably present in an amount ranging from
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pol ystyrene in the mxer, e.g., extruder, and m xed together and then
repel | etized with the pelletizer. 20 Alternatively, the additive ¢AdUb&ils
conpounded with the thernoplastic material directly in the nolding

machi ne. The anmount of additive added to the thernoplastic material is a
nol d rel easing effective anount, whilkeé8the anount of wetting agent added
Is a wetting effective 25 anobunt. The nold material conprised thereof is
to be transparent to UV transni ssion, espeC|aIIy of from3 to 5 run up
to mavelen@mbmtob 368 tansheutr§% (efelerelatict taddifts preferential Iy

overlap. o %@ﬁ%&&ea&xerw?n &&&sfﬁcs%e peraaddilyl vangingetrong 30

agent is pre era resent 1 n_an am) ranging from 35 1 JUL 2005 -18
about 0. OS%bP@ta@oGl* 59 aRPRF 7 ePhit f‘(’/e"’ o the 1 thernoplastic material,
and nore prefer apkke’ ABYENGoiHEDAaL BhNsItsEl dotwn ahidifler®2n3% (w w). These

nol d formul ations sol d|ff e J he

formul at i oﬁ’rﬁ’?g&miss Bébgn\é\gﬂ % %cr’]n?"gfﬂ) &gﬁﬁet/d;li% dte?’%(raﬁgbj ective is
to reducg hglossthehebjettiver nuIétthm Qh]ettttzlétﬁ i e re@l’fé’lenopl astic

mat eri al t%@légd PhENnYeh! EBInagerton e 1 hreobieatiere s Lo educe

puddl es, réont curve no for med of the therrmple §t|c gaterial
with wetti fiermoRdasticCRatasiat ENIEER with WRFOE%R&ESS i s 1o
facilitatermal @brjgbease igoabtheddle@q;udm,t heherdimbntf Gurveamodd utili zed

for at |east Qne of, t Eﬁ fég{la!ggy ddie PAGK P hide tiingt he

t her mopl astc ﬁﬁ'{“gfll 8 t k1% ised herein, reference to the
"wettingg fagemlat Dnntherotberrpb@md; of the ok eqFiMee 1t

facilitate mold release from the lens, then the mold
formulation utilized for at least one of the molds,
preferably the back mold, is the thermoplastic material
with additive.

15 As used herein, reference to the "wetting
formulation" or “composition" refers to the meld
material comprised of the thermoplastic material (e.g.
polypropylene and more preferably polystyrene) and the
wetting agent, as defined herein . Alternatively

oo reference to the "mold release formulation® or
"composition" refers to the mold material comprised at
the thermoplastic material (e.g. polypropylene or
polystyrene) and the mold release agent. Reference to
the "formulations" or "compositions" of the present

25 invention or equivalent expression which does not
specify 'mold release’ or ’‘wetting’ refers to both
formulations.

The mold formulations of the present invention may
comprise either the backcurve mold, the front curve mold

30 ©F both. Because of their surface curative differences,
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material conprised of the thernoplastic material (e.g. polypropyl?gﬁn%ﬁ?
nore preferably polystyrene) and the wetting agent, as defined herein®
Alternatively 20 reference to the "nold rel ease formul ati on" or
"conposition” refers to the nold material conprised at the thernoplastic
material (e.g. polypropylene or polyst3tene) and the nold rel ease agent.
Reference to the "fornmulations" or "conpositions" of the present 25

i nvention or_equival ent expr.ession whi ch_do not ,specify 'nmold rel ease'
or 'wetti ngth?g’f’%?'%“?% %t‘%hef%r%lfgtrf:&g.g gﬁ% ﬁWébg‘glf?ﬂﬁ{ﬁi ons of the
present iyventéepfaseyis cbifférsmteifioer thhe backberR@MADtaht tdwaver ont curve
nold 30 or, ca 0 j I r i i nces, 35 JUL
2005 -19 tﬁg&\%\gﬁ&%g ?galﬁ%oﬁr%#qgﬁgtg Fﬁ%%%%%%%%e 1l interface

i s differencompoisedaf dthe moldviretesialcaf vehe | presenlc L IVGNE 1Ot ef erred
that the backcurjg fife LSURIdSRMsOkhbberaDlgwBieréténdd Wila peesent

invention. In_the discussions that follow, reference.w./ll. he made to
t he backcéur®de Hefes ,bélﬁhcég%"q'n&‘iogﬁf’ﬁﬁftﬁnfﬁ 8 ‘ﬁﬁaarr%g q:tchet?lee

di scussi onscariterasgral dhe ssppliiscalzisd ohe arbeefuahly cappkicaie tdve use of the

backcurve is fo il lustrati LPQSES.¢ T, ] f%ﬁsibility of a
nol d mat eri%ﬁeféﬁontlcfl{fsvg'i r?ﬁ%hgﬂgagégu?\f/eghngl%dg@g&%d%?:st e tendency to
form hol esilinstiratgors asrposeses, the inventors devel oped a nodified
wetting method t®, RASIEMNeheetELabibil Ve pfof thendBE ktdtiers dI0Ifbr Thi s

met hod neasures the wetting for C?@ bet ween thﬁé%)r obe wectti r%g[ﬁoi&%‘ui'd (D. 1.
wat er) aAd W% ¥hdhm Fol@ SuFPaF B YeF | YRR SSdiERshi p.
holes . in the contact lenses, the inventors developed a
modified wetting method to measure the wettability of
the backcurve mold. This method measures the wetting
forces between the probe wetting liquid (D.I. water) and
15 -the backcurve mold surface defined by the relationship.

F = 2y, pcos 8

oo Wwherein
F is the wetting force(mg) of the mold half being

measured;
Y, is the surface tension of the probe liquid, i.e.,

the water;
p is the perimeter of the mold half at the meniscus

{cm) when the mold half is partially immersed in the

25

water; and
8 is the dynamic contact angle in degrees.
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F = 2Y, pcos 9 20 wherein Fis the wetting force(ng) of the nold half
being neasured; Y, is the surface tension of the probe liquid, i hﬁe
water; 25 p is the perinmeter of the nold half at the neniscus (cnjjukg
the nmold half is partially imersed in the water; and B is the dynamc
contact angle in degrees. 30 35 1 Jit02005 -20 A schematic di agram of
the experinental set-up is 1 given in Figure 7, while the various
perimeters are schematically depicted in Figure 8 A sanple (901), such
as the backcurva, schesaspendicayranerdfi el yexpnrémﬂm:abbaean‘éb ®02). The

pr obe llqub$vén(%83¥i%§¥§hva' Hfﬁé”thé a3 g%ypﬁéhﬁggekg hpgerse the

backcur vk tirn orce between the pr l'tquid and the backcurve
as the probehemgtidalty hdemicted sied Figurgedsured by the nicrobal ance which

i s recorded on g g5REPEdeso05. sxﬁsl’l rRC @ hef bhbRcuevE| ngsf suspendsda 10
function of di stance travel ] ed by the g@t% rreEhscus b&99 %ug yer the
backcurve ¥GFELERLIY ofhdimeFoRR AR 40 hat e EpBERRTr veT Wetting force
trace is gi(yes) | nshtiyuae wdket n itshisi owdy, rafieedataeiwhepseabh®e neasur ed.
The prObe ngHlﬁrﬁgat + eL5§¥¥1:%'?gg%et%%§ﬁeEﬁSEﬁe ﬁ?obé B nliquid

or sol vent as a knhown surface tension preferre %grobe l'iquid
is water, mﬂchhﬁahacwwqﬁﬁettl'@nsﬂréh‘?eofllﬂlﬁ%lﬁyh%én%n?%&s C-2 From

these neasyegsRPES. by hen€ Wi EbaaR@cR which is recorded on a
recorder 905. A trace of the wetting forces as a

10 function of distance travelled by the water meniscus
(904) over the backcurve surface is obtained. A typical
water (backcurve) wetting force trace is given in Figure
9. In this way, the value of p can be measured.

The probe liquid that is used to make these tests

15 is a common liquid or solvent which has a known surface
tension. The preferred probe liquid is water, which has
a surface tension of 72.75 dynes cm at 20°C.

From these measurements, the contact angle is
calculated.

20 The inventors have determined that a backcurve with
a water dynamic contact angle less than or equal to 100°
produces contact lenses with significantly less holes.
It is more preferred that the contact angle be less than

" or equal to %0°. It is even more preferred that the

o5 contact angle be less then or equal to about 75¢.

Thus, mixing the appropriate wetting agent with the
polystyrene or polypropylene making the mold half
thereof and measuring the contact angle in accordance
with the above procedure is an easy test to determine

30 the feasibility of using the mold half in the process of
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cal cul ated. 20 The inventors have determ ned that a backcurve with a

wat er dynam ¢ contact angle |less than or equal to 100 produces contact
lenses with significantly less holes. It is nore preferred that tHeUL 2005
contact angle be less than or equal to 90. It is even nore preferred that
the 25 contact angle be |l ess then or -equal to about 75. Thus, m xing the
appropriate wetting agent with the polystyrene or pol ypropyl ene nmaking
the nold half thereof and nmeasuring the contact angle in accordance with
t he above maddiedurcenitaicanleasyst baving adedecmearmBEadveraasithi ity of

usi ng thg _@3%1@%1 a1 gt gg.t g&gggg_g.of 35 -1 JUL 2005 -21 neking contact
vin n

| enses h g a decrease ency of 1 forming holes or puddles. The
wetting agents U¥€dwektiRg poesbat usedein g REeseNt flavenddoive

\mem' cal Sa a%ec %u?%alcgbhblﬁgﬂéstchéﬂi{:a%§ ! ?édéh fegﬁr%ﬁax%rcaswsf,a@?mt-ts_ vvh: ch

en m xed wi e 5 nold material to for e backcurve, .effectively
changes tR& FdagﬁpFQCBrcﬁEﬁ?@?F?n%%dﬂﬁ 5’3’@’%\6’3 e (’-fi’.e Preferred
wetting mgewids mbhaerdag udbi Formdthe ebadiecwetd, g fageritvel ynchankleg used in
the plastigparpaihhat r3LE B8kl QKLY 4 '}*E?%%rfm%ypr% laydg c5he noni oni ¢

10 surfactants, cationiC Surfz and “ani oni'c surfactants. Especially
preferred are sBrefestrefaveltingiagertontthati myelotidicsgchareatbss. The

preferred wéﬁh‘iﬁg?‘é@eﬁi:s?rﬁéﬁﬁalﬁ{e«%@d%Qﬂﬁ $Alalst iQf afic@akhataci d. They
include 15 ammonpnium salts and netal _salts thereof. "Mtal , stearates” as

used her ei A¥Sr BOFhEOKEE aFOoShppanys They jinclydey EenBORLREESI s i nct ud

al kal i et eshgfaatantspecationic surfactants and anionic :
' surfactants. Especially preferred are salts of fatty
acids containing 16-30 carbon atoms. The preferred
salts are stearates. .
Stearates are salts of stearic acid. They include

15 ammonium salts and metal salts thereof. "Metal
stearates" as used herein are the metal salts of stearic
acid. These metals include alkali metals, alkaline
earth metals, ammonium salts, Group 13 metals, Group 14
metals and transition metals, such as Group 12.

20 Examples of the metals include zinc, sodium, calcium,
lead, barium, cadmium, aluminum, lithium, and the like.
Examples include HYTECH RSN 248D, PETRAC CP-11LS, PETRAC
CP-115G, PETRAC 22, SYN PRO CALCIUM STEARATE PG, SYN
PROTYPE 114-36, WITCO F, WITCO EXTRA DENSE G, WITCO FP,

25 COMETALS SODIUM STEARATE, SYNPRC SODIUM STEARATE ST,
WITCO HEAT STABLE, INTERSTAB ZN-18-1, PETRAC ZN-4, MATHE
CALCIUM STEARATE, MILJAC CALCIUM STEARATE, WITCO CALCIUM
STEARATE, MATHE SODIUM STEARATE, WITCO SODIUM STEARATE,
WITCO T-1, COAD 20, 21, 23, 26 Usp, 27B, 27D, 27F,

30 HYTECH RSN 1S31, MATHE ZINC STEARATE S, MATHE ZINC
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earth netals, amoniumsalts, Goup 13 netals, Goup 14 netals and
transition netals, such as Goup 12. 20 Exanples of the netals in_cLﬁﬂe
zinc, sodium calcium lead, barium cadmum alum num Ilithium 1%
i ke. Exanples include HYTECH RSN 248D, PETRAC CP-11LS, PETRAC CP-115G
PETRAC 22, SYN PRO CALCI UM STEARATE PG,_SYN PROTYPE 114-36, WTCO F

W TCO EXTRA DENSE G W TCO FP, 25 ALS SODI UM STEARATE, SYNPRO SODI UM
STEARATE ST, W TCO HEAT STABLE, | NTERSTAB ZN- 18-1, PETRAC ZN-4, MATHE

CALCI UM STE¥paa TEMAsEACMEA ik Ul ot EARSTIA TR WIQRCAZENIVsTEARARATE, MATHE
SODI UM STEARATE, W TCO_SCDLUM, STEARATE, W TOO T-1. . C%D 20, 21,23, 26

USP, 27Bl FIBSTOLUBE;q SYHPROIAREN FEEHRO \fy 1ETEARRTELSZIRRTHE Z1 NC
35 JUL 200%5testtSTBARARETE6S:2 M NI 71 NC SSEEARATE KA. TCO ZI NC STEARATE,

1 PLASTOLUBE, SY\R ' 0 inc Stearate 8),
W TCO 42, WT@@f@aﬁ%?ﬁgggs%gé%gﬁﬁr%d%g%’ie ?ng agents are
oxygen comaait@ing ngnamésesusnchsastehigndaded sertapyyYafithess, 5
hydr oxyal k\Hydr@hd/adky120LPESaty  Smind £ {i &Y, dErReabyl amiifet tiited with
al kyl groups contalnln%,l-ZO ca{bon atons which a ast _one of the al kyl
groups subSRskiEgtegy Whthr akky eﬂﬁP%ﬁﬁuQQQEﬁ5?lEﬁhéﬁ? nebhPBunds,
especi al | y atwaisewhdeh agnbaasitn ane fafl eche Bidyll gxocopslBubsygtutednt ai ni ng
am nes are.,de ' [ Lk . A ' Chemi cal
Technolognglégﬁ%gggf §?§7§§a§%§, b1§§§§, Eth%b ?E%Pg'of whi ch are
i ncor por at egpeyialdyvequaterngryiampeniu® dudblates. t cFKABPYSEnPhe are of
the foryyl dxygeRl@chehifidg &hfhes are described in Kirk-Othmer :
3 "Encyclopedia of Chemical Technology," Vol. 22, p.379-
381, (1983), the contents of which are incorporated by
reference. Preferred hydroxalkyl tertiary amine are of

the formula

15 |

where R,, and R,, are alkyl of 1-20 carbon atoms
containing a hydroxy group and R;,, is an alkyl group of
1-20 carbon atoms. Examples of quaternary ammonium
salts are described in Kirk-Othmer, Encyclopedia of
Chemical Technology, Vol. 22, pp. 383-384 (1983).
Examples include ARMOSTAT 410®, manufactured by AKZO,
{ethoxylated tertiary amine), ATMER 163®, manufactured
by ICI Americas (N,N-BIS- (2-hydroxyethyl)alkylamine),
CYASTAT LS, manufactured by CYTEC (3-Lauramidopropyl)
trimethylammonium methylsulfate, LAROSTATE 264A,
manufactured by PPG (Soy Dimethyl Ethyl ammonium
Bthosulfate), and the like.

20

25
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where R' and R12 are al kyl of 1-20 carbon atons containing a hydroxy
group and R10 is an al kyl group of 20 1-20 carbon atons. Exanples of

quat ernary ammoni um salts are described in Kirk-C hner, Encyclopedﬂdumfwﬁ
Chem cal Technol ogy, Vol. 22, pp. 383-384 (1983). Exanples include
ARMOSTAT 410(r), manufactured by AKZE23-(ethoxylated tertiary anine),
ATMER 163(r), manufactured by ICl Anericas
(N,N—BIS—(2-hydroxyethyI)aIkyIaninQ% 25 CYASTAT LS, n%nufactured by CYTEC
(3 Laur ani dopr of{iBer €XaFeLRs| afmBFe tin st MATHIMS.AgERFRRAETATE 264A,

manuf act Ereﬂj_ébéfl?@x(ei%e%ﬁet hyl Ethyl ammonium Ethosulfate), and the
like. 307 35 1 JUL 2005 -23 O her exanples of preferred wetting agents
are 1 listed hereinbelow Surfactant Supplier Antistat A21750 Pol yccm
Hunt sman 5 Ar misfraftacRi@tAkzo, Anpacat Ar nostSuppdlies Akzo Arnostat 475
Akzo Atnmer 16 Il Lic enstat 122 Ch Feaknl22/ 60DC Chemax
Chenstat 182 Chgﬁ%@g% Erggggngzz Schering %g??F#% Egﬁhnine AS650 Hunko
Antistatc KN 32ymossatcal01l5 Atner 1002 | CRKERMPRE3fnL  Cyastat 609 Am

Cyanamid Cyast atrmbatA® 4&ygnani d Akzo

Armostat 475 aAkzo
Atmer 16 ICI Americas
Chemstat 122 Chemax

10 Chemsat 122/60DC Chemax
Chemstat 182 Chemax
Eurestat T22 Schering Berlin
Kemamine AS650 Humko
Antistatic KN 3-V Chemical

15 Atmer 1002 ICI Americas InL
Cyastat 609 Am. Cyanamid
Cyastat LS Am. Cyanamid
Cyastat SN Am. Cyanamid
Cyastat SP Am. Cyanamid

20 Burestat 66 Schering Bedin
Larostat 96 PEG
Larostat 451, 477 PPG
Markstat AL-12 Argus
Markstat AL-26,AL-48 Argus

o5 Neutro-Stat A (Conc.) Simco
Addaroma IN _ Merix
Aristac M & 2M cDC Infl.
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Cyastat SN Am Cyanam d Cyastat SP Am Cyanam d 20 Eurestat 66 Schering
Bedin Larostat 96 PPG Larostat 451, 477 PPG Markstat AL-12 Argus-1 Jy 2005
Mar kst at AL- 26, AL-48 Argus 25 Neutro-Stat A (Conc.) Sinco Addaroma IN
Merix Aristac M& 2M CDC Infl. 30 35 1 JUL 2005 -24 Surfactant Supplier
1 Antffog/ Antstatic MCG Morix Antist-ed4-AS, 50059 Ferro Antistat AS50098
Ferro Antistat HTA Hitech 5 Antistabc Agent 575 Houghton Angstatic
Coating 1412 Coatl tg Systems Aritistatc Spray Price-Driscoll Atnmer 1 90
| Cl Anericas Anericas 10 At nB4PREDEX At nul 124 Hunko At nul
84 Hunko yThe addmt,g @&_;V.;ﬁ-ﬁg;ﬂd’tltc_hﬁc@r esent ipyekion are materials that
are known or commerci Iy avai | able. 15 They_are al so known rel ease
agents. Pr ef er r RRERNERG AR 5045 si | cones, EATHR waxes, fatty acids,

pol yet hyl ene amhthirsyat emsos®ees, m neral wearroxi di zed waxes and the

like. As used hepein, the term"silicones” igea figrm

5 Antistabc Agent 575 Houghton
Angstatic Coating 1412 Coating Systems
Aritistatc Spray Price-Drisceoll
Atmer 1 920 ICI Americas
Atmer 8505 ICI Americas

10 Atmos 150, Atmul 124 Humko
Atmul B4 Humko

The additives used in the present invention are
materials that are known or commercially available.

15 They are alsc known release agents. Preferred additives
are silicones, amide waxes, fatty acids, polyethylene
and propylene waxes, mineral wax, oxidized waxes and the
like.

As used herein, the term "silicones" is a term

20 applied to a range of materials based upon a silicon
oxygen polymexr backbone with a carbon containing side
chain of hydrocarbyl groups containing 1-6 carbon atoms.
More specifically, it consists of a polymer having a
structure consisting of alternate silicon and oxygen

o5 atoms of the formula:

i T I
*0-?1—-——-0-?1——0-?1
R — R —'n R
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20 applied to a range of materials based upon a silicon oxygen polyner
backbone with a carbon containing side chain of hydrocarbyl groups
containing 1-6 carbon atons. Mre specifically, it consists of a-pglynms
having a structure consisting of alternate silicon and oxygen 25 atons of
the formrula: RRR 0- S O- Si 0-S RRnNnR 30351 JUL 2005 -25
wherein each R may be different, but'ﬁ?ﬁferably the 1 sane and are a
hydrocarbyl group and n is an integer ranging from20 to about 1500 The

nol ecul ar wei ght of the silicone 2 t

inclusi ve. The stHSCHeLIRly& \'7'8? @ﬁgﬁ? %(E‘:qé 321%;5';8 elpe% pr ferabl y 22-24
M/ m or dynsamie dmd itk td mydxtdtrarbyﬂl gronpsansdm ehplan dhfegeise by the
present i ”Ve%ﬁe%o%a S Y $ 0 a%hﬁia&ls)éo' Nefhe J@Fé/c@raﬁr S«Péh.@]r&, dreat

resi st ant y I nert, calorless and odor] ess. termsilicones
i ncl udes antigy Bt HegonehnaRgess EFPRoRBC0 1800190 e 594“? e wax. Exanples
i ncl ude ABI LYWy S8Q0. anthe %&QleoheéZha{ze%eerde a1 Fack) Mer8He6,, SF1080,

SF18- 850 DOW CORNING 200, 230 NTSTI 0 Jm STIK M 55,
si | i cone SweBEFEGTARNY (ﬁ%’r@t4hlm8‘2h'e ﬂVﬂé?‘H is<I|1I |(g%lne Hn e like. 15 As

used her ei rslnmafﬁammﬂ:empaamﬂeﬁohausngrhehe fprengnt RIEMA Sther ei n R,
s a hydrocarg&hjﬁ%c@n& RLEENH? bRs, aaf@'%?é wRight ranging from

about 200 to e. There i be cog) t'e salturatlon in R
or there nayeﬁ)@feﬁnq:eﬁleﬂﬁﬁéléxr BBRYEar BBRCHLRHS

The term silicones includes among other thlngs, silicone

10 ©il and silicone wax. Examples include ABILWAX 9800 and
9801, L-42, L-45, NM-1, VISC-10M, SF96, SF1080, SF18-850
DOW CORNING 200, 203, 230, KANTSTIK 406 NOO, KANTSTIK M-
55, silicone wax (steroyldimethicone), dimethyl
silicone, and the like.

15 As used herein, amide waxes are waxes having the
formula R,CONH, wherein R, is a hydrocarbyl radical and
R,CONH, has a molecular weight ranging from about 200 to
about 2000 g/mole. There may be complete saturation in
R, or there may be at least one carbon-carbon double bond

oo in R,. The amide waxes preferably have up to 40 carbon
atoms, although it is preferred that the amide waxes
contain from 12-30 carbon atoms. The amide waxes also
include higher fatty acid amides, that is, fatty acids
having an even number of carbon atoms, ranging from 12-

o5 30 carbon atoms. Examples include CRODAMIDE ER,
CRODAMIDE OR, CRODAMIDE SR, CRODAMIDE 203, CRODAMIDE
212, EURESLIP 58, KEMAMIDE E, PARICIN 285, PARICIN 220,
PETRAC ERMIDE, PETRACKSLIP-EZE, PETRAC VIN-EZE, PETRAC
SLIP-QUICK, ACRAWAX C (1,2-

30 ethanediylbiscoctadecanamide), ADWAX 280, EBS WAX,
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20 in R. The am de waxes preferably have up to 40 carbon atons, although
it is preferred that the am de waxes contain from 12-30 carbon atogns. The
ani de waxes also include higher fatty acid anides, that is, fatty!'dei d&s
havi ng an even nunber of carbon atons, ranging from 12 25 30 carbon atons.
Exanpl es i ncl ude CRODAM DE ER, CRCDAM DE OR, CRCODAM DE SR, CRCDAM DE 203,
CRODAM DE 212, EURESLIP 58, KEMAM DEZE; PARI CI N 285, PARICIN 220, PETRAC
ERM DE, PETRAC SLI P-EZE, PETRAC VI N- EZE, PETRAC SLIP-QUI CK, ACRAWAX C
(1,2 30 ethanedi yl bi scoc an de) 0, 1 JUL 2005
" 26 HOSTALURSFALUBRKRAC) h%@?ﬁ&gm&%(d%m p@@éﬁ B2 SPENSE
047, ER 1 ORUS2BRSE2DA7KENAM DE, B205, 212 KAMAMIN®: Hhi $,(Skear am de),

ol eam de, erucanide, .an ' ﬂngl ofe Sl GaC1 dnar eneROD ACI D,
stearic aci ?‘yagnangl%hgshg%é’?ll“i%ﬁ/'et y en@isea'ndE propyl ene axes as used
herei n arelikexes of |ow, nediumor high density of polyethylene or

pol ypropyl ene, @:ﬁ%ﬂﬁ?&%vgkyfabé‘yi 28 4Wd QRIS , Ot ealra@gaBgd] r om about
5000 to 200, Q00 g/ npl e. Exanples of 10 pol yet hyl ene wax i ncl ude EPCLENE
C- 13, CH4and the &ike. C 18, E- 10, N-10, N-11, N-21, N-34, HOECHST WAX
PE 190, STANWAKolga€hiybhenti krd pxepgles ofaxesopd asedivherein aEPCLEN
15, and EDCLENE E-43P, andy e ke g Aisk WBXGR 3ueRyasnEl Beral vas,
e.g., Mntan Wwax ~157can al'so be used. ntan wax_contal ns three portions,
the wax poPPlyRropPitenesi reppeetbrelnd haw ngs shAL ePAE YR Ithe wax
\f\f%)onfg; ehnYPAbARr¥AXabsu® §Hb WE 200, doang/edlen (EXGmBI6E efter (62- 68
" 10 gpgtfgleghylene wax include EPOLENE C-13, C-14, C-15, C-17,
C-18, E-10, N-10, N-11, N-21, N-34, HOECHST WAX PE 190,
STANWAX, and the like. Examples of propylene wax are
EPOLEN N-15P, and EPOLENE E-43P, and the like.
Other waxes such as mineral was, e.g., Montan waX
15 can also be used. Montan wax contains three portions,
the wax portion, the resin portion and the asphalt
portion. The wax component of Montan wax is a mixture
of long-chain (C,-C,,) ester (62-68 wt%), long chain
acids (22-26 wt%), and long-chain alcohols, ketones and
o0 hydrocarbons (7-15 wt%). The resin portion is
approximately 70 wt % terpenes and polyterpenes and 30
wt % resinic acid and oxyresinic acid, while the asphalt

portion is believed to be polymerized esters of

oxyresinic acid.

25 Oxidized waxes are alkane hydrocarbons {paraffins}
having a molecular weight of 100 - 2000 g/mole. They
are capped at the ends with either ester, carboxylic or
hydroxy groups. Examples include carnauba wax and
Rosswax, such as Rosswax 100 and 1343 and the like.
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acids (22-26 %, and |ong-chain al cohols, ketones and 20 hydrocar bons
(7-15 wt% . The resin portion is approximtely 70 wt % ter penes andJUL 2005
pol yterpenes and 30 wt % resinic acid and oxyresinic acid, while the
asphalt portion is believed to be polynerized esters of oxyresinic acid.
25 Oxi di zed waxes are al kane hydrocarbons (paraffins) having a nol ecul ar
wei ght of 100 - 2000 g/ nole. They are capped at the ends with either
ester, carboxylic or hydroxy groups. Exanples include carnauba_ wax and
Rosswax, such assRdefimed]berand, 1gkAcernl t¢rtanskare3dydszgcariyl 2005 - 27

As defined fg%eigﬂbgﬂ§&§§%9%ge§ég£§%aéqmamgﬁggarm@i?hk egt evs eb gl ycerol

havi ng almotecular . 2000 g/ nole, Th ¥ Lncl ud
monogl ycer 29, afimgilgcer They inptu@e| YSLsGeFdses ?Iﬁgyﬁﬁrfg?Fy aci ds of
triglyceridggs E@iﬁrgﬁ#@%rﬁ%wdﬁné’ﬁﬂﬂhﬁ GL08; R0Hs 82, 5 907, 919, 1042
and 1042 K, and thé Iike. Al cohol estenﬁ%gﬁgbgﬁﬁ%gb%googggrb982atons, and
i ncl ude sudi¥igdycegddss-| Ba™aHes gty N “Coipl éx“esfers are

copol ynegs o@f7 ,0ga@Ni copbosplale42 et exrsd s Ag ke .nol ecul ar wei ght of

200-2000~g/ nol GQ#PE,Q&PQSFQ{JMW%J% AR Gramkd €gai vatives and

fatty acids. Ex i nclrade FX-9 and Q an the |iKke.
Conbi nat | orinefludiee sudhi speeies | as BRI hamd e t&e BKEnds i ncl ude MOLD

EASE PCR. MOLD Wofh b 33cBAs 4T @Spolbindis I caabll phodphicel i ke. It

|5 proferred thal Ehg o0, 0801 O, DANSi I S0t §holiandi ng 1rom 200
10 which contain glycerides, organic acid derivatives and

fatty acids. Examples include KANTSTIK FX-9 and Q, and
the like.

Combination of the additives listed hereinabove or
blends include MOLD EASE PCR, MOLD WIZ INT 33 PA, INT 38
H, INT 33 UDK, and the like. It is preferred that the
combination have a molecular weight ranging from 200 to
200,000 g/mole.

As defined herein, hydrocarbyl is an aliphatic,
cyclaliphatic, or aromatic moiety containing carbon and

15

oo bydrogen atoms, having 1 to 200 carbon atoms. The
hydrocarbyl moiety may be straight chain, or branched or
cyclic. If cyclic, the rings are preferably fused. The
hydrocarbyl group may be completely saturated or
partially saturated or completely aromatic or
25 conjugated. The hydrocarbyl moiety may contain at least

. one double bond. It is preferred that the hydrocarbyl
group contains 1-100 carbon atoms.

The most preferred additives are SF 1080 Silicone

0il, Int 38H Ester Complex, Kantstick Q Ester Complex,

30 FC 430 Ester Complex, ABIL® Wax 9801, Silicone Wax
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As defined herein, hydrocarbyl is an aliphatic, cyclaliphatic, or
aromatic noiety containing carbon and 20 hydrogen atons, havi ng 1 to 200
carbon atons. The hydrocarbyl noiety may be straight chain, or ?r]ﬁGEd or
cyclic. If cyclic, the rings are preferably fused. The hydrocarbyl

may be conpletely saturated or partialdy saturated or conpletely aromatl C
or 25 conjugated. The hydrocarbyl npiety may contain at |east one double
bond. It is preferred that the hydrocarbyl group contains 1-100 carbon

atoms. The ppsiapyef@imathaddid), vegg—.- @r5e5SEll@88n§l bitpne-45 1, Int 38H
Ester Conpl ex, Kan stl ck Q Ester ter rrpl ex,

ABI L(r) \xPOBaMaxyi§ i dode G\MB@W%’%L ?ﬁﬁggec%m{%flga’ryl di et hi cone),
SF 96-5 Sily Ql)f@t)aéne 2042, Fcl 4Acnamaxer) CBmpleR, SF 18-350

et hanedi Ib s: oct ad na I F t |l e SF
18.350 i | FEbREOTS |01 ?Sq%é ‘dlﬁ%tﬁ’tly ?ggﬁéﬁg’mﬁ?ﬁmﬂ%ﬁ %éogn?ce;(yl

di met hi conejcetBC- qnmtmqwm)bav\ﬁéfxlﬁﬁd RazBayhaz ‘Sa’ioﬁn THREHOME preferred

addi tives. af §o SF HABGnold | iR Add additiva8HaEst SF mmlmlm sti ck Q

Ester Conpl ex FC 430 Ester
Exenpl ary &l 5% ortbH Fatsde %%rgﬁﬁt#mﬁ%ta%&’? oIfI kﬂ add| tives
or wetting Rgeqds Edtdihednpdiesated AbGlawaBufBsl ADDLIPNE %ZUJI\FI' BY WEI GHT

ﬁi:\rll‘_\é\_ﬁ(uz{g%l 105#&%%41'%0%%]3%1%91% 111515&@9195@?!&:1&%@? lRe Q 0. 25%

following additives or wetting agents in the indicated
10 amounts.

ADDITIVE AMOUNT BY WEIGHT
ABILWAX 9801 0.25%
ABILWAX 9801 1.00%
15 FC 430 0.25%
KANTSTICK Q 0.25%
KANTSTICK Q 1.50%
SF 1080 0.5%
SF 1080 0.25%
20 . AXEL 33 P/A 0.25%
AXEL 33 P/A 2.50%
AXEL 33-H 0.25%
AXEL 38-H 2.5%
GE 1080 0.5%
25 GE 1080 0.25%
CYASTAT LS 0.05%
CYASTAT LS 0.50%
CYASTAT LS 1.00%
ATMER 163 0.50%
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SF 1080 0.5% SF 1080 0.25% 20 AXEL 33 P/ A 0.25% AXEL 33 P/ A 2.50% AXEL
33-H 0.25% AXEL 38-H 2.59 GE 1080 0.5% 25 GE 1080 0. 25% CYASTAT LS
0.05% CYASTAT LS 0.50% CYASTAT LS 1.00% ATMER 163 0.50% 30 35JY[12098L
2005 -29 The conposition of the present inventionis 1 utilized to

repl ace articles of manufacture whereiit  pol ystyrene or pol ypropyl ene is
normally utilized. In one such application, the conposition of the

present invention i s%. O%e%lttqoﬁog@rkﬁg %hﬁﬁ\ﬁerﬁi‘lcﬁa sigpar abl e two

part nold assenbly ut the repara soft contact |enses.
The ol d 4 sut thimed seul J(Efplacel @a‘§t10ﬂ-ﬂ§ pfe@%ﬂfacﬁléﬁ%tl"é’emave pi ece

and & ral e SOMYERRLED S (MIAGERIERL| LY nbhes PhPtYERIL sethon much i eces

are nat ed, east ange t hereabout @h | east ({ne of the
pi eces is eRmpIIdte ARFL G 1IGBp &SPt FBWPBFl?h%“p‘?% T BiEition. In

ot her wor ds;npsidi ol ik adpieyear toneompk ilsdah fmosd laprofsed of the

conposi tion of t resent inventiaq en ¥ half is
conpri sed ot R H3RT Tg‘nLgf aﬁﬁgmb\/\f sen JFlzﬁv&;e]frl[rgén the other nold

hal f is compepaedion aft Ferfitopbasaict b@h?ﬁ%r tPee Peldovsml |y

comprised of at least two pieces, a female, concave
piece and a male convex piece, forming a cavity
therebetween, when such pieces are mated, with at least

10 one flange thereabout. At least one of the pieces 1is
comprised of the composition of the present invention.
In other words, both mold halves or one mold half is
comprised of the composition of the present invention.
When only one mold half is comprised of the composition

15 of the present invention, the other mold half is
comprised of a thermoplastic polymer that is normally
used to make mold halves for contact lensesg, as
described hereinbelow. It is preferred that the base
mold half be comprised of the composition of the present

»p invention.

A preferred mold assembly is depicted in Figures 3
and 3a, which illustrate respectively top elevational
and side views of one embodiment of a front mold half 10
useful in the production of a contact lens by the
polymerization of a polymerizable composition in a mold
assembly comprised of two complementary front and base
mold halves. As indicated, the mold halves are useful
in the production of contact lenses in that lenses can

be made which are immediately ready to wear, and in that

25
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used to nmake nold hal ves for contact |enses, as described hereinbelow It
Is preferred that the base nold half be conprised of the conposition of
the present 20 invention. A preferred nold assenbly is depicted 00
Figures 3 and 3a, which illustrate respectively top el evati onal J‘ ée
views of one enbodi nent of a front not#half 10 wuseful in the productlon
of a contact lens by the 25 polynerization of a pol ynerizabl e conposition
in anold assenmbly conprised of two conplenentary front and nol d
hal ves. As bngwealed, lensesotan Heg wadewdighiepgrd R PﬁeSﬁ%ﬁ%‘gtuon of

cont act &fnqﬁ?dkatéaﬁtt569§6§e &P tdeed@de which are inmediately ready to

wear , hat 2005, -30 unsyel ens be. made

whi ch need to bePlhBPrel aﬁ.%Wé&ﬁ%ﬁ%%fﬂFﬁebetﬁ§a5§opk ga ﬁ%?%hgugh as

i ndi cat ed ahayebetbemﬁfﬂﬂédrmﬁctHEuﬁrehéntw&prmelaompnused b% the present
formul atl onprbkokSeaPLRLETIA] Hhat Wi o 1Ak 78] dehpbimdd o dormed of a5

sui tabl e thEF P ake pol yner I'S I CI ent transparent to
uItraV|ouytsbnghbleoth¢rmmplaﬁtﬂﬁaﬂﬂhmmertH@Féhh%éu@ﬁfﬁ}FheF Hht to pronote

the SUbsequ@?&ns?&féﬁq@r155%l@fhxﬁfol%tsQfﬂgh‘éoﬁbaﬁllbﬁnirr&ﬁﬂﬁi@s of
suitable materials 1 ncl quHgo yal efins such Eunl and hi gh

density pol FBeRSHRFRUIR Y e pFH@PGSlﬁBecﬁﬁgFﬁﬁ%?g t her eof ;
pol y- 4- met hgbpgwéeiat bertl oPad yesifier @mta@théensw t Rehwpheseefal s are

pol yacet al rey?%ﬁé @§I¥§£rylet E%&ﬁe % é%ﬁ%k?hgeégé§|59”f§w nylon 6,

nyl on 66 anf"™h Fopla sters and_15 varjous fluorinated
mat er i alip swedivm, téved fhimk idensidy P01Y6thYlene. polypropylene,

including copolymers thereof ; poly-4-methylpentene; and
polystyrene. Other suitable materials are polyacetal
resins, polyacrylethers, polyarylether sulfones, nylon
6, nylon 66 and nylon 11. Thermoplastic polyesters and
15 various fluorinated materials such as the fluorinated
ethylene propylene copolymers and ethylene
fluoroethylene copolymers may also be utilized. Other
materials that can be utilized for the front mold half
are described in U.S. Patent No. 4,565,348. The most
op preferred material for the front mold half is

polystyrene or polypropylene.
The front mold half 10 defines a central curved

section with an optical quality concave surface 15,
which has a circular circumferential parting edge 14

o5 extending therearound. The parting edge 14, shown in
enlarged detail in Figure 3(b), is desirable to form a
sharp and uniform plastic radius parting line (edge) for
the subsequently molded soft contact lens. A generally
parallel convex surface 16 is spaced from the concave

30 surface 15, and an annular essentially uniplanar flange
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et hyl ene propyl ene copol yners and et hyl ene fl uoroethyl ene copol yners may
al so be utilized. Oher materials that can be utilized for the iquEngId
half are described in U S. Patent No. 4,565, 348. The nost 20 preferre
material for the front nold half is -pal-ystyrene or polypropyl ene. The
front nold half 10 defines a central curved section with an opti cal

qual ity concave surface 15, which has a circular circunferential parting
edge 14 25 pxtandidnddeseanding. ridéapayt ougwadbly HExomsikdn in  enl ar ged

detail in Figure 3( S i.r apl f ARG uriform pl astic
radi us pd—rt?‘g’g{"’}‘f%b%sec?&é% q'%grm ?hgléﬁﬁslgé@é%tl | ded soft contact |ens.
A gener al | ytheansld elofcamtetiond f @fethe fenewee et FiasR thve cdrifave 30

surface 15, gnd & 1@53a0t L8k ¥iMehHl slof |ERgErcE cukvalL 2005
-31 18 is fornmed exten |rlc1%rad|ally outwardly from surfh%)ces 15 and
n

he
16 in a pl afeowes mAITVeleOfeAdCOBEAFY +81° t FR R&iRT LJfcer'%tbgt ion) of the
concave surfagft kp1dMal£coasdvesssufAteiditt hnssudwrhlisuaisithes of the

front curve  (power curve) of n cﬁﬁ%iﬁ%nﬁ)ﬁn’f he 5 front
mol d hal f, Uil S R ioéfﬁélntcf’?%sa(ré\rgoﬁﬁﬁ%u%_ t%%?o}btephe surface of a contact
| ens for mecibya peilymenriizabilen compogipdey it i AHact dhfdsit®n in cont act

}Mst gegrgne?ﬁvéﬁ%ali%hﬁfne sll%'?ggiy{cgelegp%@giﬁrﬁiﬁgyhcﬁm nggym f]Ene)lc'?i C:I f
to transni thHehthalfeds Hesdghedr HISFE| é ERIPRYS R Mhandug)r ying or ces
appl i ed, 0 arkPRAIAlE tyh@ fifelct ifval tof teanshit nivtat ddvaratiiranat ng
derol di S, FIAUES A AN 4i3hsthhShEgLfg T ESPELS | P 1i o
separate the mold half from the mold assembly during
demolding.
Figures 4 and 4(a) illustrate respectively top,
15 elevational and side views of one embodiment of a
second, or back curve mold half 30. The back curve mold
half is designed with all of the same design
considerations mentioned hereinabove with respect to the
front curve mold half 10.
The back curve mold half 30 is preferably formed of
the composition of the present jnvention. The back
curve mold half 30 defines a central curved section with

20

an optical quality convex surface 33, a generally
parallel concave surface 34 spaced from the convex
surface 33, and an annular essentially uniplanar flange
36 formed extending radially outwardly from the surfaces
33 and 34 in a plane normal to the axis (of rotation)} of
concave surface 34. The convex surface 33 has the

25

dimensions of the rear curve (which rests upon the
cornea of the eye) of a contact lens to be produced by
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15 el evational and side views of one enbodi rent of a second, or back
curve nold half 30. The back curve nold half is designed with allj ﬁﬁf
sanme design considerations nentioned herei nabove with respect to t é '
front curve nold half 10. 20 The back curve nold half 30 is preferably
formed of the conposition of the presant invention. The back curve nold
hal f 30 defines a central curved section with an optical quality convex
surface 33, a generally parallel concave surface 34 spaced fromthe
convex 25 suhbapgsad3moBMcth#lf anmd drs esféntiaht iy usnpdtnagueh L 36
formed extending radially ou rdl.y -f u iAW in a

pl ane nor%nfﬂfogPﬁgaﬁﬁi%y(%ﬁé%ﬁ§é§ﬁ an gg?§9@8§cgggﬁgﬁ¥?§%% 34. The convex
surface 33 hésat helyneniziliies amposd tiesr 1BuFQBLRGRI ¥HER SR% upon the 30

cor nea of tPﬁrﬁéﬁ% E%”éF(%EEfE3115?%%cE9taﬁlar@dﬂﬁgﬂyby T3S Haskdl 2005 - 32

t he base no nd is suffjiciently snooth such th t ur face of
a cont act I@ﬁédfbﬁ¥%dp%yd%ﬁﬂ%ﬂﬁ§'W?épiGntiéPnﬁsﬁorgﬁg}?§%£¥éo3%3%@gition in

contact W thot Bansiif agdat xiRirevpirionghl yaptdépt abderigidity. The base-
nol d hal 7 is_designed with.a thinn t ypi I tL@nsm t
heat t her et ﬁFg‘ﬁﬁﬁgY%ptr%llV}]:a{lr?c'faﬂd;#%sfﬁyg épkgg%l%%g%gem%gﬁé% prying
forces appl tke holddpslfifron khenvioddhasrembém REIRG| EBREIHFy duri ng

denol di ng. The nphd hal ¥es1Mes3Q odel Berareyahbial Iy atgidmyulanbs 26, 37
integral with the flange which project from 10 one %? . of f{@hflange-
The tab 37 exbent& 1D %Wﬁ?ﬁ?ﬁ%ﬂﬂiﬁﬁktﬁgtf@?ﬁgﬁhVEﬁcsu%p fes nol t en
t her noplgst beet #idé hef nifel, flamgeal sTheetibes 7t Awtends akgl €€ (e. g., 45)
web sect Onfnjzgc‘:t::g:?or]; Yor r’g{(%;[ RISy r%;‘?1pfp|1qﬂ/sofrlo'fl.anp@fflé!f‘ﬁ:’f»}:ﬂlast:i.c to
the mold, and also defines therein angled (e.g.. 459)
web sections 22,38 for smoothing the flow of the polymer
wave front and thus to avoid jetting, sink marks, weld
15 lines and other undesirable flows which would impair the
optical quality of the mold half. The mold halves 10,30
also define small circular projections 25,35 which serve
as traps in the molding process to immobilize small
plugs of colder polymers that may form at the injection
og hot tip between cycles.

The reactive monomer mixtures (polymerizable
composition) which are polymerized in the mold assembly
comprised of the two mold halves include copolymers
based on 2-hydroxyethylmethacrylate ("HEMA") and one or
more comonomers such as 2-hydroxyethyl acrylate, methyl
acrylate, methyl methacrylate, vinyl pyrrolidone, N-
vinyl acrylamide, hydroxypropyl methacrylate, iscbhutyl
methacrylate, styrene, ethoxyethyl methacrylate, methoxy
triethylene/glycol methacrylate, glycidyl methacrylate,

30 diacetone acrylamide, vinyl acetate, acrylamide,
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wave front and thus to avoid jetting, sink marks, weld 15 |lines and other
undesirable flows which would inpair the optlcal quality of the nold
hal f. The nold hal ves 10,30 also define small circular prOJecthﬂﬁ.ﬂ@SSS
whi ch serve as traps in the nolding process to imobilize small plugs of
col der polymers that may format the i3j ection 20 hot tip between cycl es.
The reactive nononer m xtures (polynerlzable conposition) which are

pol ymeri zed in the nDId assenbl y rlseg of t es |nclude
copol yner s P¥REKY O zlred'&?y AEENBFYRG t?h‘f—?tEI\'Zk\e‘t)ri;{)"-Il nd on\eé ‘or
nmore co nomwmczh:m %dmﬂrmw&thybldcrglgterommacm'%ﬂ%te rret hyl

net hacrylate, . v rralid eacryl am de, hydroxypropyl
met hacryl ateﬂd |dso k&i "& %@?’ Ilaf?l H’E%f/rene et hoxyet h g met h%cryl ate,

met hoxy triet hﬁm@%momﬁaéﬁwat éom@@§b¢%ﬂ¢3 e
di acet one 8ﬁ{>ﬁ AT e Mo .2GC10aEC318CEY | BaF6len, BT Fatbdt mn5 -33

hydr oxyt ri met hyl ene acryl ate, nethoxyet hyI et hacr ryli,c acid,
net hacr ybi & é@y %437 fébrltﬂrsﬁ"& Rachyrl a?@ Ushd %ﬁ“?ﬁ/thy am%%%e(%ﬁ?’%
acryl ate. Ryefigiret pd WIRr,i whkikh dnopodeét amimgdrames dvisghosesd ofi @ U. S.

Patent No. 4,495, 313.t.0 [ a(q@g, Lar sen et
al. and U. §dllyzﬂ gn‘tz 31838’13&&3 ? h ar s’g:\% é?t II‘%fls lﬁﬁgﬁge
anhydr ous i metdmaryld c p@lﬁmﬁzabpélmﬂ@bmlﬂl@%rw &ter of

acrylic acigle O JiRiiadadie ashéraaé ﬁoﬁpéy;kwmlacﬂdalacohol and a water
di spl aceabl e ester of _boric acid an a é drox c%n'%ound havi ng

pref er ab0y P&t Ylbé’éjéftoxyl FPAPSRPA BABLPS. P such
conposi ti ongydrdxalll eaethpay. dp&miyaeemeatlm <bf1esﬂm:h |cmlmqaitelsm@r Wi th

followed by displacement of the boric acid ester with
water, yields a hydrophilic contact lens. The mold
assembly of the present invention described herein may

15 be used to make hydrophobic or rigid contact lenses, but
the manufacture of hydrophilic lenses is preferred.

The polymerizable compositions preferably contain a
small amount of a cross-linking agent, usually from 0.05
to 2% and most frequently from 0.05 to 1.0%, of a

s diester or triester. Examples of representative cross
linking agents include: ethylene glycol diacrylate,
ethylene glycol dimethacrylate, 1,2-butylene
dimethacrylate, 1,3-butylene dimethacrylate, 1,4-
butylene dimethacrylate, propylene glycol diacrylate,

25 propylene glycol dimethacrylate, diethylglycol
dimethacrylate, dipropylene glycol dimethacrylate,
diethylene glycol diacrylate, dipropylene glycol
diacrylate, glycerine trimethacrylate, trimethylol
propane triacrylate, trimethylol propane

30 trimethacrylate, and the like. Typiqal cross-linking
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water, yields a hydrophilic contact |lens. The nold assenbly of the
present invention described herein may 15 be used to make hydrophobic or
rigid contact |enses, but the manufacture of hydrophilic Ienses-ﬂsng%5
preferred. The polynerlzable conpositions preferably contain a snal
anount of a cross-Ilinking agent, usum%%/fron10 05 to 2% and nost
frequently fromO0.05 to 1.0% of a 20 diester or triester. Exanples of

representative cross nki.ng agents incl ud y&ole i acryl ate,
et hyl ene gl $EBRET| WY ¥3H9§%3 2566 Fsﬁgﬁfy’d#%%%hacrg%ate 1, 3- but yl ene

d|nethaCQyIatnylénzbalny3Mnaa£umame@hdouyﬂatbonﬁsepylene gl ycol dlacrylate

25 propyl ene gly, t | at e,
dlpPoperene g?yéﬁ? &gﬁgﬁﬁacrE%g%%%omgbgagybﬂgyﬁ@herglﬁ? dIB65 ¥

| et ene col di acry{ a/t
di pr opyl eneintineds ammku%n.eusg!a}éérr ﬁﬁ@mtﬁb%ghéc%%‘?é t 1Y r@t hyl ol

propane trigeryl ft&a ggdﬂggjnedﬂal staneyﬁﬂcélléﬁémpbégle&esuahmlthe li ke.
Typi cal cross-ljnking 35

34 .agents_u not
necessar i3 yS2FA¥S R 4%ﬁﬁﬂd%\ﬁ9urfy'tﬁ?Fgﬁﬁgﬁll AR #3#5% dgﬁ%uble bonds.
The pol yrrerigcqmcﬁp;cbrpmatnmmtgenalzabhylabbotyrmimd% dmesn ysual ly

from about 0 f r cal exanpl es
b Cnuan e e 0 rr(sfwégﬁ?cq ;%urg sﬁmsﬁ@hﬁa{)eféﬁﬁﬂ@é sddl p

per.ox] de, . benzo roxi de,. isopropyl
percarbonaimﬁtéhkﬂﬂkﬁ%ﬁﬁnﬁﬂﬂhﬂﬁaFPPPea&ﬁdtkﬁo%hkered%&réga; &ch as the
ammoni um pe&ﬁ.éﬂiﬁﬁ e.L:.S;{KB um1 vrahdbileyl iight cosbécatonnbeand ¢he | i ke.
I rradiation Vi si b

radioactliovér ﬁﬁﬁ/%ﬂ eb@“@%%ﬁ%ég e’k %i %yz€$f§?E£§y’ 2g¥?ga?|$g
reaction, qpﬁlym&ﬁjgaumdﬂ1nﬂagta@dltppnlgnally with the ad tlon of
a polymerization initiator. Representative initiators
include camphorquinone, ethyl-4-(N,N-dimethyl-
amino)benzoate, and 4- (2-hydroxyethoxy)phenyl-2-
15 hydroxyl-2-propyl ketone.

Polymerization of the monomer or monomer mixture in
the mold assembly is preferably carried out by exposing
the composition to polymerization initiating conditioms.
The preferred technique is to include in the

op composition, initiators which work upon exposure to
ultraviolet radiation; and exposing the composition to
ultraviolet radiation of an intensity and duration
effective to initiate polymerization and to allow it to
proceed. For this reason, the mold halves are

25 preferably transparent to ultraviolet radiation. After
the procure step, the monomer is again exposed to
ultraviolet radiation in a cure step in which the
polymerization is permitted to proceed to completion.
The required duration of the remainder of the reaction

30
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a polynerization initiator. Representative initiators include
canphor qui none, ethyl-4-(N, N-di ret hyl am no) benzoate, and

4- ( 2- hydr oxyet hoxy) phenyl - 2- 15 hydr oxyl - 2- propyl ket one. Polynefﬂﬂﬁlﬂﬁﬁ
of the nmonomer or nononer mxture in the nold assenbly is preferably
carried out by exposing the conpositihgn to polynerization initiating
conditions. The preferred technique is to include in the 20 conposition,
initiators which work upon exposure to wultraviolet radiation; and

exposi ng t he, comEsint) Yo bRcewthiA¥EObRper Rfkmia Ly dformramynt ensi ty and
duration effective tQ initiate polynerization and to allowit to

proceed. 1Fci?°]t§ﬁ‘|‘%r3r7@ﬁ@n,c°[“ﬁé’sﬁrﬁﬁﬁnhal ves are 25 preferably transparent to
ul traviol et radizg iigidicAtledr att Beepr Do8Ir in sFEgyre He b MENAMETagai n

exposed to ultraviolet, radiatioR_i ; [ {10 4 £
pol yrer i zatPoA" GO RS St 6%?8 %%%E(?gﬁ%loérr%l%e? i%}}\ml%hgdr@go ired

durati on ofthdefrearniondse mbldhbaléatni oFdeBo-BsremoNg HFFESLV can

readi |y pe pacartaigieds expgsi d@nidldued r ans db1pekydeuszabEect
conposi t Porr.” As i ndificated at ste in Fi ngpamer or nmononer

108 ur t
mxture i s @ed@ele@merEzasions tF?EP‘FFI RAGS of ‘E:ﬁ‘é&%q% 2crve mold half in
order to refmwsrell $30lawedds tgesEsrmation ofnpvedowdrkes ewhsn jthe

Femmved to BB AE FIFRLEan [Epnahe FELFEL SR hig S g e
expel | ed f rum tphanr dlimel whiighhsyhppiessihe HilliezHifm %9 ne which’
suppl i ei t %JJLHtépiﬂeeath@:si:ﬂeQEEOHBt 8ibibhRospI@spheN,i pressure
subat no 8her| c N, 15p_res,sure

of the filling and assembly chambers.

The contact lens are prepared by various techniques
known to be skilled artisan, except at least one molad
half is comprised of a formulation of the present

15 invention. For example, they may be prepared by the
direct molding of hydrogel contact lenses, which is
disclosed in U.S. Patent Nos. 4,495,313 to Larsen,
4,565,348 to Larsen, 4,640,489 to Larsen et al.,
4,680,336 to Larsen et al., 4,889,664 to Larsen, et al.

oo and 5,039,459 to Larsen et al. Another method is
schematically depicted in Figures 1 and 2 as will be
hereinafter described in detail. Also see U.S. Patent
No. 5,540,410 to Lust et al.

In the description hereinbelow, the procedure is

o5 described in which the backcurve mold is comprised ?f
the formulation of the present invention. This is just
exemplary as the front curve mold or both the bhackcurve
mold and the front curve mold may be comprised of the

instant formulation.

30

35



of the filling and assenbly chanbers. The contact |ens are prepared by
various techniques known to be skilled artisan, except at | east nﬂphﬁi
hal f is conprised of a fornmulation of the present 15 invention. For
exanpl e, they may be prepared by the _igi_rect nolding of hydrogel contact

| enses, which is disclosed in U S Patent Nos. 4,495,313 to Larsen,
4,565,348 to Larsen, 4,640,489 to Larsen et al. 4,680,336 to Larsen et

al ., 4,889,664 (@, L6 dicydl eagg @E‘doﬁe,@éﬁ@l&@%ﬂ& d;mﬂ&ertmtesal Anot her
method is schematically depi.cted

n
her ei naf t]ert%sfc‘F‘P%cF‘%Wed&O&idi ang Eﬁcgeﬁu’a’% m‘%;‘feﬂﬁe S&i‘@ 410 to
Lust et al 1rij1edtm3rdemrd1|@igl davieeei nbet ovs pzhﬁeprmxbdlm ithe 25 descri bed

i n which t\k/L‘ghback(iurvtelcn}[)na erltaioggp g PI'%%E fﬁﬁeﬁsoréﬂﬁ deon of the

present in exenpl a front curve npld or both
t he backcuramnpowmitdcandft Itémf p@nseonrmvm%pfhaﬁpﬂ)eﬂ’t?orﬁﬁqkséﬂ’léif t he

nstant Lol Aldieddn el sobh 8908e1186s Fox ebfdidiencs ease of

operatlor§and cycle tinmes, 1 the front curve nold an rve nold are
made usi ng r§iRtadtalon HidyisHg faEGi aEe2 YRIFR havs eer@ég%{&l%et

t her nopl aStﬂLﬂ.lf?ﬂtvﬁrtllﬂavfaerabhe bk9gén| #nsibalslée him td'm’qa:tsncxamr@f t he
present inventi c&nrJr Qs th t%aﬁk glgd ? |‘§oﬂ§ox/é ]]‘?q.hetdﬁq:d‘ r:ggdcg,fceoel | ets
ur

or particles of i Vel ace area ave eqU| | brat ed
ful ly with fanddiy aﬁﬂr@e@qlg@s médl pares | dirert ky nﬁfﬂ’ferlé Wik

met h0d0§89ya§§1ﬁ:1®e% Is%pg%%lcgaegu&eupé 0guer ad W | fraues;methdrengsnol d parts

directl that i's wthou
in consequence no need to dissociate the part from

unneeded polymer material on demolding, and the lens
mold parts may be directly collected by automated
robotic means for delivery to the transport means. In

15 any given cycle, any number of mold parts may be
prepared but for convenience of handling, typically 8
lens mold parts of concave or convex configuration are
prepared in a given cycle and transferred by automated
robotic means to a pallet of aluminum or stainless steel

no in which they are received and supported in a regular
spatial array adapted for further operations.

It should be understood that at most stages of the
continuocus process, inspection means are operational to
effect rejection of parts against reference criteria;

25 hence, following injection molding, inspection,
generally visual, employing photoelectric means, for
example, for such defects as haze, mold defect as in
configuration due to improper material feed and the like
may lead to rejection of a part and thus disposal. To

30 maintain the continuity and consistency in line
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10 associ ated support structure such as a franme; there is in consequence
no need to dissociate the part from unneeded pol yner material on -1 UL 2005
denol ding, and the lens nold parts nay be directly collected by autonated
robotic nmeans for delivery to the transport neans. In 15 any given cycle,
any nunber of nold parts nmay be prepared but for conveni ence of handling,
typically B lens nold parts of concavé or convex configuration are
prepared in a given cycle and transferred by autonmated robotic neans to a

pal l et of alum nym or stainless steel 20.i heh th cei ved and
suppor t ed Pﬁe£aFéaﬂFagen§5§if3éla a"fkfoglye g&&;ﬁ]g\gﬁaflgr O;ru?tg%gégoégr ations. It
shoul d bg ueder sbDadpahas willuse estpejdedif rome theoAinRusadlpyeess,

i nspecti on Jneans e_pperati l . f t ' dopa@t . paghsnagai nst
reference 8}??8??%? Qg %e%%%?g?dP%gﬁﬁﬁéﬁﬁﬁfgﬁﬁggﬁunnﬁaing insgection,
general | y oifsbhe, pahbebyi aonbibt ool WEGUS Bagafoder BHMOgX ahBF e¥*For such

defects as-ﬁaﬁg 180! grgek 86 A% | qualG¥Y icgmitabiloprdeeduwesnpr oper mater i al
feed and tﬁe, Lﬁe may Iesgéto rejection of a part and thus disposal. To
30 mai nti HtEhéezEBat PRt €99antF i%tency in line 35 1 JUL 2005 -37

oper ati ons generhé| yppankohe fmt dramymtimgrndaltrenspbriingndeRl d parts
will be expell.ed.f ' | .o\ i gakeGlesn any one
Boigggggnk%@ﬁtllhﬂé@g%@f% iR 1 da3ERKeEY mebnd e y

| ens nol d par ts contain a unlgge bar codg nunber for

use in pahhnd means fgr a¥rcetEing FROMALA PIrEEedifed SYBPPITzi ng bar
code Scannsmasgaﬁbaﬁpa&%éwe fof dEmivigh@nangivoaabier iomgmenhs nol d

t f t he, dt t t t . d q .
parts Tromine, mohdelo (he Lansport,many gkudes chand means for

horizontally operating transport means.
As illustrated in Figures 1 and 2 injection molds
#1 and #2, shown at steps 101 and 102 in the flow
diagram of Figure 1, mold respectively front curve and
15 back curve lens mold parts or sections; they may be
located in tandem as shown in Figure 2 or to shorten
exposure to the atmosphere still further, they may be
located in a common plane intersecting a bifurcated
transport line, even perpendicularly oriented thereto in
oo the same plane.

Robotic means 103,104 are provided adjacent the
mold registry and engagement station for receiving
concave and convex lens molds, respectively and
transferring said mold part to a low oxygen environment
at a high production cycle rate, as noted at step 105.

In the course of or following complete degassing of
the lens mold sections as indicated at 106 in Figure 1,

25

the pallets containing concave and convex lens mold
sections are ordered into interleaved relation and

degassed when enclosed in feed conveyor such that

30
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subassenbly capabl e of sliding and pivotable novenent 10 required for
transfer of the nold parts to the horizontally operating transport! Hitaligs
As illustrated in Figures 1 and 2 injection nolds #1 and #2, shown at
steps 101 and 102 in the flow diagraggof Figure 1, nold respectively
front curve and 15 back curve lens nold parts or sections; they may be

| ocated in tandem as shown in Figure 2 or to shorten exposure to the

at nospher e sitidnlatied @i pmbheymaRyebfect adatied dperatdoenon pl ane
intersecting . a bifurcated .trans I_line,._.ev per pendi cul arly oriented
theretoih1££5?qﬁ9§a§§W§ngléﬂé9 ?gg%:? %ﬁiﬁ%?o 3,104 are provided adjacent
the nold regi sthhe aeduengageneonveye i vh ingludies Fh&g concave and

convex Ieng,{{gqu%ta‘%gggtggg%&l,y4@nps A @SRl Tairkid preisBuiBkddpaverto a | ow

oxygen environment I'gh production cycle rate, ai noted at step
105. | n tH&scentdzeolengthovith 3y Tk Qo€ dEFIVEPAETETY the 1ens nol d
sectionséa%ikggbggpedTﬁg AR6uhP &F GUe-dgen tilke npal kcetisicait aihi ng concave
and conveéx | ens nol d ections are ordered i i nt.e relati on and
30 degasse@QWHEnSBHE?BiEdt?nu?%eﬁu%%ﬁV% gh%%vp%%tbkgggﬁgf.§%05 - 38
aut onat ed edfieprenelyayxeltdet thdcatmagmreats wader theePPR§AGERAENt into
ol ding 1 e13kla3R3 ABCRBAHEGLOY. CONY DI it daEnudupgenhne | nterl eaving

station 40 TS enclose nd pressurized over. ifs entire |length &Ath an

i nert gas, SUSHPURAPARY| §eGURARE IR TPV RRu i SO TRPIEgBRPE ROt
Criticaéo hensbRblE BUbARD! Sré cdégasdess taseriiddleatietr agestpped8ére to

effecti el%ngéggggg Ehe at nosphere under the operating

The concave lens molds are filled with the reactive
monomer composition at step 107 and the concave and
convex lens molds are placed into registry and urged

15 into complementary molding relation. The filling and
assembly zone 50 surrounds a portion of the conveying or
transport means 32, which delivers to the zone pallets
concave and convex lens mold sections, respectively, and
at the terminus of the zone carries pallets of paired

oo and filled molds to the procure zone. The filling and
assembly zone illustrated in Figure 2 at 50 is defined
by a geometrically appropriate, transparent enclosure,
generally of rectangular cross-section, formed of any
suitable thermoplastic or metal and thermoplastic

o5 construction.

As illustrated at 107 in Figure 1, the concave lens
mold sections are filled with degassed monomer
composition from step 108, and then transported to an
assembly module optionally having a vacuum chamber

30 formed intermittently within the nitrogen tunnel in
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conditions experienced. In the nitrogen tunnel surroundi ng sequenci ng
conveyor 32 the freshly prepared 10 Iens nold bl anks are degassed! i 7005
indicated at step 106 in Figure 1. The concave lens nolds are filled with
the reactive nononmer conposition at df 107 and the concave and convex
| ens nolds are placed into registry and urged 15 into conpl enentary

nol ding relation. The filling and assenbly zone 50 surrounds a portion of

the conveyi L0k if P08 AMCIPANRE nothlsCh deLhyghsa! @i ERoaMAs. pal | ot o

concave and convex ens D ctlons respectiv ai the terninus
of the zdhem@b¢r$%%t¥@ﬂ$eﬂﬁ;WﬁTQQﬂaﬂeélzenaﬁEtfﬁﬁﬁeﬁndﬁﬁﬁ%ngo the procure

zone. The fiéliffomNtsuds IeHY )théO'%%ablthb‘étﬁléﬁ@ﬂei’nccﬁhﬁtbléﬁtfoxﬁtléo I's

defined by trlcally appropriate, transpa t encl os £, general ly
of rectangu?%?ébﬁ SRR S F@Fﬁﬁ& Fu5%§ce§u9%a€?%e¥?ﬁﬁ?ﬁ) Y&tic or

metal and theldogpasions 2ndensileasti partfslly | sséled doy athed 07 in Figure

conposi ¢ Por gty B RS Eas HTReCEASL boffled! per BRREREEN BIOTEN 1 ¢
optional |y eR&h ref a‘:hﬁacllm wdfbeecsdonsr nell i PRSI + IS W%‘%‘H‘? n the

nltroggn tU{}H‘eﬂ'eléhse%ﬁ 11111@5 2908 maB8dWibTd is:ﬁaaflsé?@m&g}lens mol ds are
engaged with. convex sections jn vertical, alignnment a mat i ng
relation, StATFIIER tt%é:ﬁeﬁ’(‘ffe V&enﬁﬁﬁhé?nto%o:’srﬁ? "‘g]{]spa?-? appea{éoet ween

t he OpticahrSunkanE$umheﬂhe respective nmold sections and at | east

parti al h§| seal e%‘&ﬂchh%fg'sa Sengegeat eﬁetrn&c@g;s&fﬂw Q48 fHdiPkne

peri phe ly in eac secti o present, 't he vacuum
. Tens mconower is precured at step 109 in the precure

module 60 of the present invention. The process of the
procure invclves clamping the mold halves in
registration and then precuring the monomer or monomer
15 mixture to a gel like state.
Following precure, the polymerization of the
monomer or monomer mixture is completed in curing tunnel
75 as indicated at step 110 with irradiation.
In the cure zone (75), the monomer/diluent mixture
20 is then cured in a UV oven whereby polymerization is
completed in the monomer(s). This irradiation with
actinic visible or ultraviolet radiation produces a
polymer/solvent mixture in the shape of the final
desired hydrogel. In addition, the cure zone also has a
o5 Source of heat which is effective to raise the
temperature of the polymerizable composition to a
temperature sufficient to assist the propagation of the
polymerization and to counteract the tendency of the
polymerizable composgition to shrink during the period
30 that it is exposed to the ultraviolet radiation.
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I's released. Then, the mated nold is passed through nitrogen to the
precure station, an integral part of the nitrogen tunnel. 10 Fol | oiJiy 2%
assenbly of the nold parts, the incipient |ens nononer is precured at
step 109 in the precure nodule 60 of the present invention. The process
of the procure involves clanmping the4fsld halves in registration and
then precuring the nononer or nononer 15 mxture to a gel |like state.

Fol I owi ng precure, the polynerization of the nopo nnno m xture
i s conpleted in Atkenghe mdiymers za8 iPRIPESFESS at 8 s?@bpofﬁ'be rEﬁ{

i rradi ationgyd mdNfesWe tzweno(lashxet bEpEEﬂee&rdﬁirimgrn demoldiag 20 is

then curéd in a Woven ereby polyperizati n the
mononer (s) . SHR sl‘??"f’zﬂﬂvwh tefrt ggf‘?nile gﬁ%l %Jrzé&gr % ravﬂl ol et

radi ati on pdsmdm:eﬁolai lmilﬁ/rmr/ icrbmewhmhxmreswubmtsﬂrrdfﬂé’ of the final
desired hydrg " AU EhﬁeﬁEESnéﬂnéhﬂséh@a@r&l@%rﬁptﬁm of heat

which is effec |vetora I'se e nper at ur e, of theﬁ%l mer | q:[q_r
conposi t igreurye maldmwlaas @r§uPﬁPél ERt foSiRSIeMP ‘é&fh‘g <h of the
pol yneri zatd o Anfbd Qi Qitysaet ofthe tendency of the polynerizable
conposi tion to shrink durln%f?ﬁL gerlo 30 th 1S &£Xposed to the

2 59 Brfa tieats

ul traviol et radiBg3oH pol yneri zati on
process is d:mnﬂmstxmia]t leecpahstivo bél tbe béated meld pely®&IHarated during a

demol ding SR d xﬁi{;“ﬂd‘gcﬁeh%o%%tra%nﬁﬁélyﬂe{fhﬁhiéﬁ sénDftd red  curve nol d

hal f 10, fro I'S subsequent renoved. It shoul b Intloned
that thaof romtansl widdk m2spackre tRoFBehaFbes - ar TRYSET oo o gaf e nol di ng

and then force breaks the polymerized lens/polymer mold adhesion
and assists in the separation of mold portions. The
greater the temperature gradient between the surfaces of
the mold portions, the greater the shearing force and
15 the easier the mold portions separate. This effect is
greatest when there is maximum thermal gradient. As
time continues, heat is lost through conduction from the
back mold portion into the lens polymer and the front
mold portion, and then collectively into the surrounding
o environment. The heated back mold portion is,
therefore, promptly removed so that very little enexrgy
is transferred to the polymer lens, avoiding the
possibility of thermal decomposition of the lens. The
heating may be accomplished by techniques known to one
25 skilled in the art such as by steam, laser and the like.
The process of laser demolding is described in U.S.
Patent No. 5,294,379 to Ross et al.
If the heating step is hot air or steam, after the
heating step, the back curve is pried from the front
30 Curve and mold in the mold assembly, as indicated at
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di scarded or disposed of. Heating the back curve | ens nold creates
differential expansion of the heated nold polyner relative to t he “d L €805
| ens pol yner which shifts one 10 surface with respect to the other. The
resul tant shear force breaks the polynerized | ens/ pol yner nold adhesion
and assists in the separation of rml'd”p‘ortions. The greater the
tenperature gradi ent between the surfaces of the nold portions, the

greater the shearing force and th Si t | POrg anseSepar at e.
This ef f ecPtFR 14t eat¥stOMk t‘%g‘reé ?‘gsﬁﬁxﬁhﬁnﬁ%ﬁgrﬁ%l gradi'ent. As time
conti nues, ohetfraredsind lpmuigly dendeeti andf tloen ek HHOKE nol d portion

into the | f ' d then collectively
SQﬁ% ﬁ%dél/ ér:egpzc.g{%rf&%s 1%;2 r’ﬁrom_lrfﬁiélg PRELE Ofurvd

into the sur envi ron heat ed ﬁ(ﬂck nol d portion is,

t herefore, pron"‘{iwygﬁrﬂéﬂﬂtﬁiiéw sesenl 168, Of| the | BRI PRA IS P ansferred to

t he pol yrre%lggfﬁuu@\gd A Physipasisiybprit yhefbdieramtvelesdnposi tion of

t he | ens. e heatin e acconplish chni to one 25

skilled 5 nhehe %Qté’é‘ﬂ‘gﬁr@ %fngt &%Bel gggg gnd‘r't’jfehéelﬁwf}?L{"gcf'th e process of

| aser denplehsgndsd des phyEedali yUeSposPaeanh mtasqugl@rasm to Ross et al.

[f the healingelen S0l oy ph oS EBRMboRlegintdoo eatydimesicap,  the back
e e fr

curve is pri rom ont 30 curve_and nold in the nold assenbly, as
i ndi cat ed stat3m fqUbyfggsions pfsthp 1988eft ofNe REOGIIEPURERE® t he
heating i spbutSfider] Qirdfflngr edntpolPesi agndst Lisvesl, aswl e back curve
Che ol s iy, Jedt, sty iadc hephbbRrarty B AEEEREIR ol

curve half 10 without destroying the integrity of the

lens formed in the lens mold.

After the mold assemblies have been separated in
the demold apparatus 90, each pallet containing the
15 front curve mold halves with an exposed polymerized

contact lens therein, is subsequently transported to a

hydration station for hydration and demolding from the

front curve lens mold, inspection and packaging, as

indicated at Step 1i2.

20 In the processes described hereinabove, when the

base mold does not contain the additive or wetting agent
therein, many lenses that were formed were unusable
because they contained defects, such as chips or edge
tears or holes, i}e., voids in the center of the cast
lenses. Without wishing to be bound, these defects are
caused by two different mechanisms. The chips are
caused during the demolding process and were noticed

when the base curve was separated from the front curve

25

using the prying mechanisms described hereinabove.

However, when the appropriate additive is present in the

30
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5 half 30 fromthe front curve half 10 of each contact lens nold to

physi cal |y expose each contact lens situated in the Ilens nold for-1 jy 205
conveyance to a hydration station for hydration of the | enses. The prying
process occurs under carefully cont[?%l_ed conditions, so that 10 the back
curve half 30 will be separated fromthe front curve half 10 w t hout
destroying the integrity of the lens forned in the |lens nold. After the

ol d_assemllgs liaye bagfoss gﬁ#a{§ckdé‘i11tt@te@e%ﬁdtﬁépaéékuéu99e each

pal |l et contarning t curve nold halves with an ex tf
pol yner i zedsconrgceapéhy remeeed; iAS sFSStént FPeEPafiiho?T8E 10 a

hydration skauien &ﬁéthﬁeéatd)@nl@m diatedidug ihgohehdembldimg curve | ens
nol d, inspection, and kagi i_ndi.cat ed 2,080 In the
processes G&SEri bﬁdwﬁggﬁi ?ﬁ%%ckm% he sﬁga%tatg dgﬁéés n%t contain the
addi ti ve ofroatt rugvageng thdelens, w?arqh Is¢ayes inhghewbrent or med were
unusabl % 98%859 &P@M?ﬁe%féﬁﬁ% : %oxﬁlBCh 1%31§hbe§1@{reedgleattears or

hol es, i~ e center e cast Hses Wt hout wishing to
be bound Fh@sédéétw@sllar'éhe cla%Fé'%&Wec WPt F\eéré & AAEHPRns. The chips

are cause@o%égngeweeﬂe@m di étts RIRL ase aﬁdseweuevaotlEeﬂ when the base
curve was seg ited fromthe front curve umggdthg PL X, |sms

descri bed fi& ShotfRen P S0 e he & réprla |t|ve is
present insthengB$ foJthe 2005 merti tm@lerc@rlv@f Géﬁnﬂénﬁg h%""F‘é%ﬂ i tated

and th§$asheﬁUExso?a§lm@ £25idded KB ek peayatgreaﬁét tﬁaere are greatly

reduced 1 nstances ens dampge during the degol di ng L€Ragi N Which the
back curvePFessBparaf cbh¢ raff tthgre weakens the vierid

between the polystyrene and the lens material, making it
easier to separate the back curve from the lens and the
front curve mold. Thus, there is less stress on the

15 lens surface during demolding, making it easier to
separate. Thus in a prying action between the lens mold
halves, as occurs during demolding, the lens will slip
more easily from the convex mold half. Consequently,
when the back curve is made up of the mold releasing

209 formulation of the present invention, gseparating the
back curve from the front curve and the lens has become
facile. Consequently, less stringent conditions are
required for demolding than that used heretofore. In
fact, in certain embodiments such as with ABIL WAX 9801,

25 demolding occurs without the temperature gradient thus
eliminating the necessity of heat in the demolding step.
Thus, using the compositions of the present invention to
separate the back curve from the mold assembly, lenses
can be demolded in good yields right after the demold

30 tunnel at lower temperature, such as about 60 to 70°C,
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front curve and the lens, which stays in the front 5 curve. Wthout
wishing to be bound, it is believed that the additive in the back™ tiltlv&0
nodi fi es the adhesion forces between the |ens and the base curve. For
exanpl e, when polystyrene alone is used, it adheres very strongly to the
polymeric material of the lens; howeygf, 10 when the additive is added to
the polystyrene, the presence of the additive weakens the friction forces
bet ween the pol ystyrene and the lens material, making it easier to

separat e thgebaalicuvus £ﬁ9fn dhe dans and tmemonaomatenwp omad. Thus,
there is less stress on the 15 | ens surface gr §g g Ig+ ing it
t thadrerg ol d

easier td ©&égSFupke ?ﬂﬂ%el?PéPQﬁiu%ﬁf &6 8R
hal ves, aSOQQ§ur90dp§1ngakauﬂahdu;hdIBaHeen@eubkhbslhpren@re easily from

the convex nold h@l;%j?%u?g IOﬂ O%ﬂ%a&&%”ttoh?hga%ng%é!fd' s made up of the

nmol d releasrng bl resent 1nvention, separating the
back curvelncvﬁashethedmettanguPﬂuﬁba:mélﬂeW§tﬁ§§a%ecoF€es?aC|Ie

Consequeﬁt bxtthﬁ§sa§&ﬁt§%1m®ﬁé %&%1anseatﬁeqabmpduﬁ@§ dere! di ng t han
t hat used heretofore. In. fact, in certain nment s such as with ABIL

WAX 9801, SBedahbruylated anineas FﬂghFhthuﬁgﬁﬁ8?£¥u?@ma?dﬁ“ent t hus
el i m nat i ngoinpEeRes eand t yhofstheatid malthe,daeskdihgdshepeinThus, using the

conposi tions of ipﬁogéegfgﬁﬁéguggﬂq %ghﬂd sgpasat pe§ hevbacknstrve fromthe

nol d assenbly, enses can "good ylelds right after the
denol d 30 thaneriainabvieelysiyrans mrePOslN@h’Oas’ gpsurodd {b-90Cc, 35 1 JUL

2005 {j The addlativesoihaladita addedete itheagehtsmavesi al lowat 1
B FOPLISaft Sl IS 1SR, 0RRLE BORiA 52 S0,

high energy area. For example, the mold surface when
composed of polystyrene has a mold surface free energy
of 42 dynes/cm. A heterogeneocus polystyrene or

15 polypropylene mold surface with small portions of high
energy surface area caused local non-wetting and voids,
which in turn led to lens holes. The lens hole problem
was a problem of prior wetting between the reactive
monomer mix and the mold surface.

50 When the wetting agent is added to the mold

' surface, it significantly improved its wettability. The

surface became more homogenous and the high energy
surface area was significantly increased. As a result,
using the mold material wetting formulation of the

o5 present invention instead of the typical formulation,
lens holes were reduced significantly. For example,
using zinc stearate, as the additive in a polystyrene
back curve mold, the lens holes were reduced from the
typical 10 to 15% to less than 2%.

30
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Wetting agents, when added to the lens nold increase the wetting of1thesnps
nold material. These 5 wetting agents include the anti-static conpounds,
i.e., the alkoxylated am nes and the quaternary ammoni um conpl exes and
the stearic salts, described herein. Wthout wishing to be bound, it is
believed that the original polystyréﬁé'or pol ypropyl ene nold (i.e., 10
the nold wi thout additional wetting agents) was a | ow energy heterogeneous

surface having a small portion o L gh, flE e rt8R chRermeyagBtec the nold
surface when c 8§35’0%np8?§¥t%?%€%’ﬁaseaéﬁﬁcisurface ??ee energy of

42 dynesfcmatiriefleisgedmonedpei vt giteheyr v Wektida1Sy FE6HY 8Ke nol d surface

with small porti;0Rs ehehi-gBulDRg Wostd daCeriedn Hadtes pidt] ondly aon-wetting
and voi ds, ichinturn led to |l ens holes., The Lens hole problem was a

pr obl em of MHLERMEL NAGeBePhebtP e TeERETVYSokSYer nix and the nold
surface. 2@oWkemitharMpt thageafen) tlse adstechdto kemsesohdvesurface, it
significantly inproved.its westtablli e f acscheeanenbeke
honogenoﬁslgﬁ5°§ﬁg Hﬁﬁﬁdghergﬁr %ﬁ%ﬁ%%% areélag% gﬁbﬁifican?ly i ncr eased.
As a resul wereupireparhd wbhdinbnera HachkawvRy SBWHRIEEE 84 of the 25

present inéﬁ?&hﬁgﬁ% stgad ot iiectypiHmdtd (igndnd Weittingeagehol es were

n 8 pol ysAfr BRECTBEDE BAT9LAREPYE, (HHE INRRIIONE TRFE Fedhahorrom the
typical 10nha 338mieitesslyhdes2%hoBis. 3Lehns) Pudtiies aredalis@ever, in many
\f\gfffhgi’éggﬁ‘ﬁ‘,@ﬁi&?ﬁtwe{ﬁﬁﬁé‘éﬁ | Coode il el Het AR efhowelBrei ther a
the amount of chips and tears were decreased, with lens
yield improving 7 to 9%. Although such result may
indicate that zinc stearate may also act as a mold
releasing agent, further experiments show that the zinc
15 stearate is not acting in that capacity. In a study
measuring demold forces at various temperatures between
contact lens and the polystyrene mold, the results show
that there was little or no effect when zinc stearate
was used. The major effect on lens demold {(or lens
o0 release) was due to the higher temperature.
Observations of lens demold operation during production
did not show any de-mold difference between molds with
and without zinc stearate addition.
Similarly, a backcurve comprised of Abilwax, was
o5 not wettable in accordance with the wetting test as
described hereinabove. It produced, as expected based
upon the teachings herein, contact lenses having
significantly less chips and tears. However, as shown
in Example 8, under the conditions therewith,
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additive, the resulting contact |enses have not only a mninum of holes
or tears, respectively but concomitantly therewith, the contact |ehdlés?ii5
have 5 inproved yields. For exanple, when the contact |enses were
prepared utilizing a backcurve conprised of polystyrene and It zinc
stearate as the wetting agent, as deggl.i bed hereinabove, the resulting
contact |lenses had significantly |ess holes. Lens puddles are also 10
significantly reduced. Concomtant therewi th, however, the anmount of

chi ps and tgafisonel fhtdeer %ﬁ%@ct\/\ﬂlbhsbgnﬁheyé qbﬁbdua:&d)\hmnb les8%

Al t hough s;thﬁ; sult may indicate that zinc stearate may al so act as a
mol d relead? agent, further experinents show that the zinc 15 stearate
is not acting irntleats daddeiatyd to ahst odytramaswhengnademil@xf or ces at
various tenper S P n e he \plaifayr ene mol d, the
results sh%veelﬁé%%tﬁerqgm@glslt tg? gggmg }gé a@ﬁc‘% when zi nc ‘stearate was
used. The r#}lessefinddcassd éﬁstbénﬁpﬂt{@)ﬂr’l diie WERCEaERAIES #&€ due to the

hi gher t §RARALI18 wéggggrpggbgﬁga?gslens denol d operation during
productlon did _not sh om1an¥ de- d dlfferencecﬁgﬁfvé_ nolds with and.
wi t hout zinc st da¥aP&eiga BHen§$ﬁ?I%§I@pr%iﬁﬁﬁ: donpri sed of

Abi | wax, wakesc2G bedt byethabEeliowiang of Hansteratiinte tehempdtetsi.ng t est as
descri bed hergiaghoye. 3 ttWBQ“Gﬁ&er?é oS Patke At LuattpRa! Boe! eachi ngs

herein, contact |énses havin Icantly |ess %Pﬁ tears.
However, a$eoR§scrAbedakpl élé‘-‘sﬁﬁ%l’é‘? e Hﬁf?d}ttﬁoé‘ns ef@ki R, 30 35 1
JUL 200%0 4micoreopkt aft tiie soetact lewneasiomhere produced having | ess
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1 holes. Unless indicated to the contrary, the nolecular weights are in
units of granms per nole. Mreover, unless indicated to the contraryy| t/hg
percentages are 5 given in weight percentages. The present invention is
nore specifically described by the followng illustrative exanpl es.
However, it is to be understood that “Bhese exanples are only described to
illustrate the invention, but not to 10 limt scope of the present
invention. 15 20 25 30 35 1 JUL 2005 -46 EXAVPLE 1 1 Franes were

mol ded on a 60 -ton Nestal from t HELRMEEERate fornulations Iisted
hereinbehOM/in Talame s2weire maldeddamce &9 t+tdrhalgztade duroa dhscribed

her ei n. ed her d | , | Let .

cont ai ned §38§§e %%IgoﬁmPv %%v}fgg&?lgﬁ?gﬁﬁe&%d51nd2gpg?eg tﬁereln The
mol d halveaomandangﬁpwusbdtbe phecedure clasd Hereds -dedéri bed

her ei nbel oy %eshseat ﬁe&elhenénmﬁom earEdnire accehdapgeiwkth the
procedure describ herein. frame paraneters are presented in the

fol | owi nf cpgﬁpéne§5a Qgse2501@0halves (cavities) arranged
depicted therein. The mold halves were comprised of the

various formulations described hereinbelow and contact
lens were prepared in accordance with the procedure

described herein.
10 The frame parameters are presented in the following

Table.
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35 -1
202 5
. 576
. 142
. 250
. 811
. 888
. 816
SF1080

OO0 h~hwWh

0.677 0.396 0.459
0.450 0.578 0.693

JUL 2005 -47 TABLE1 1 FRME ANALYSIS CGI G3 G CG1 |11 UNTSMAN

(Pol ystl | ene)

COOoONP~D

. 368
. 311
. 381
. 879
. 187
879

(Sl

OO, F,OPR

.172 PN 0. 543 2.796 1. 91 20 |1 UNTSI

FRAME 11 RADILS 8.441 1.417 8.461 8.441 PlV Q,giﬁ 05
.191 FRME 12 RADIUS 8.448 1.457 8.4.17 1.4.19 PIV 0. :
.916 10 FRAVE 03 RADI US 8.439 8.461 8.418 8.402 P|V 0.931
142 | | UNTSMAN2021PVDF “(*F61 yst yrene) FRM E. 11 RADI US 8. 872
.175 PIV 0.633 0.537 0.395 0.633 15 FRAVE 02 RADI US 8. 879
.177 PIV 0.821 0.631 gégﬂg_g.551 FRAME 13 RADI US 8. 859

I AN 20210. 2225%

cone oil) FRAME /I RADIUS 7.855 1.861 7.871 7.13% PIV 0.561

0.724 0.214 0.900 30

10
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C-1 c.1 c-6

HUNTSMAN 102 :

{Polystyrvene) .

FRAME FI RADILS 8.447 g.447 B.461
Py 0.357 4.576 4,368
FRAME #2 RADIUS 8443 3.457 8.417
PIv 0.891 1.141 4511
FRAME 1) RADIUS 8.449 8.461 8.448
Piv 0.958 4.250 2.5,

HUNTSMAN 202/PVDF (Polystyrene)

FRAME . FI  RADIUS 88712 3.381 8.879
PIv 0.65) 0.357 0.595
FRAME #1 RADIUS . 8819 8.8as LY
[ A4 0.021 0.631 0.549
FRAME 13 RADIUS 8.859 B8 21379
Prv 0.545 2.196 1.9

HUNTSMAN 202/0.2225% SFI080 {Silicone 0il)

FRAME 21 RADIUS 7.85% 7.861 7.8
Piv 0.564 0.677 0.196
FRAME R RADIUS 1.857 1.862 7.869
Prv 0.856 0.450 0.578
FRAME 11 RADIUS 1.85% 7.861 1.870
PIv 0.5719 0. 0.214

FRAMVE 12 RADI US 7.857 7.862 7.869 7.134 25 PIV 0. 856
FRAVE 03 RADI USFRAMEBANALYYS 7 170 7.831 PIV 0.579

Cc-3

Y
1.9

8975
0.65]

gan
0.551

5.7
1.9

7.958

0.1459

1.854
0.693

1.858
0.900



35 1 JUL 2005 -48 1 PINAL ANALYSIS C1 CS C.6 CG9 |1 UNTSMAN 20210. 5%
SF1080 [ski-;cone 011) 5 FRAME 11 RADI US 7.858 7.857 7.865 7.157 - PUNL 2505
0.526 0.557 0.442 0.5f0 FRAME 12 RADIUS 7.856 7.859 7.861 7.154 P1V 0.621
0.428 0.555 0.449 10 FRAMVE 13 RADI US 4®L. 856 7.862 1.961 7.154 .339 0.332
0.318 0.334 15 20 LEGEND: C-1 cavity ONE of the pallet 25 C 3 cavity
THREE of the pallet C6 cavity SIX of the pallet C 8 cavity EIGHT of the
pallet P/V peak to valley roughness, an interferonetric nmeasurenent PVDF
pol yvi nyl_jdene fluoride 30 35 1 JUL 2005 -49 In table 1, P/Vis a
roughness;L measurenent, wherein 1 mNAAWMNALYSWDer is a better result. The
C-legend refers to the cavity in a frane so that the data as presented
elimnates cavity variations. As e€an readlé be segp from%he data in

Table 1, in 5 all cases, when t pdﬁ%gdﬂéml neupRias SF 1080 was present

in the mold, the P/ VONEMAN TERS TP T
. 7.858 nsw - 7.868 7.153
° FRARNE R mmus 0.526 0.557 0.402 0.5¢0
- 1.856 1.839 1.867 * 7.884
FRARIE T2 #vmus 0.621 0.428 0.133 0.449
1.8% 1.861 1.867 7854
0 FRAMED) 'r‘ﬁf”'"’ 0.539 0.3%2 0.318 0344
15
20
LEGEND:
C-1 cavity ONE of the pallet
25 C-3 cavity THREE of the pallet

C-6 cavity SIX of the pallet

C-8 cavity EIGHT of the pallet

P/V peak to valley roughness, an
interferometric measurement

PVDF polyvinylidene fluoride
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| ower than in its absence. Thus, the data clearly show that the franes
using a nold containing the additive produced snoother |enses ¢%2%§0
25 30 35 1 JUL 2005 -50 EXAMPLE 2 1 Franes manufact ured fron1sanﬂ
candidate formulations plus a control, indicated in the key to Table 2,
were prepared on the Acuvue Pil ot Ien%ét manuf acture |l enses in
accordance with the procedure 5 described in the present specification.

The results are esented | Table 2 ABLE 2 £cts TOTAL
SET # CHIPS CHEB ?E%%AND B s&o‘“ﬁél‘;g#‘“%‘ g‘gﬁ%@rﬁ 10 21.50
15 111 17. 4012w2@ #hembar| Vs 18.18@:&10&‘&&&1&0 TheqCidegend uyefens v 11.50

830, 17: B0sB0 MLl 281 P9 13- Q0 bo Yl Hhe5BaBalls3grebentes. 00 15. 00

eliminates cavity variations.
As can readily be seen from the data in Table 1, in
5 all cases, when the additive, such as SF 1080 was
present in the mold, the P/V valve were significantly
lower than in its absence. Thus, the data clearly show
that the frames using a mold containing the additive

produced smoother lenses.
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Xl 21.60 5.40 27.00 25 XIl 27.50 10.00 37.50 30 35 1 JuUL 2005 -511
TABLE 2 (CONT.) KEY I HUNTSMAN 202 ps 5 Il 0.51 GE SF1080 |11 013281 65
SF1080 1V 1.01 ABILWAX 9801 V 4.01 ABILWAX 9801 VI 0.251 3M FC430 10
VIl 2.51 AXEL 33 WVIIIl 0.25%AXEL 33 |X 2.5% AXEL 33 X 0.25% AXEL 38 15
Xl 1.50% KANTSTIK Q XII 0.25% KANTS¥BB-Q 20 As can be readily seen by the
data in Table 2, the total anount of edge defects (chips and tears) is
lower in all cases and significantly |lower in many cases when the
additives is present. 25 30 35 EXAMPIEE@ -52 EXAMPLE 3 1 In this set
of _exper [ Tent s, g3 -5lddya}asaEoartst o (Sanidl WRlmidat edeml ding of

di f ferent- conpounds plus a standar ol ystyre .as base curves.
fép%ulatiogs plus a contré&f)laﬁiégte in gﬁe iey to

Table 2, were prepared on the Acuvue Pilot lens to
manufacture lenses in accordance with the procedure
5 described in the present specification. The results are

presented in Table 2.

TABLE 2
10 $ of Edge Defects TOTAL
SET # CHIPS

CHIP TEAR | AND TEARS

I 44.50 1.90 | 46.40
II 20.40 1.10 | 21.50
15 111 17.40 2.20 | 19.60
18Y 13.80 0.00 | 13.80

\J 14.10 2.20 | 16.30 |
VI 11.50 6.30 | 17.80
0 VI 22.50 15.00 | 37.50
VIII 32.50 5.00 | 37.50
IX 5.00 15.00 | 20.00
X 10.00 10.00 | 20.00

XI 21.60 5.40 | 27.00 |

25 XII 27.50 10.00 | 37.50 J
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The |l enses (14.0 Acuvue formul ation) were processed 5 on the WK Maxim ze
lab line in accordance with the procedure described herein using_w%ﬁrgmk
deposition and 30 sec Wpre-cure under wei ght. They had additi onal

m nutes of Wcure without weight at 60 in the sinulated tunnel. The
frames were kept thernostated in 10 apioven with hot air circulation 1.5C
prior to denold, transferred to an alum num pallet kept at the sane
tenperature and denol ded i nediately after the WK |ab denolder mark 1
whi ch sinul ates the novenent of the nmark 1 denolder at present installed
in the Maximze 15 pilot line at Vist coNdam was appl i ed.
Movenent® 3.5 deg 0.5 sec fast 6.0 déghgﬁbigzc s|6a)2o 15 deg 4.4 sec

sl ow (end fast) } - S were inspected in
a stereom croscope at 10keYi mredijptely after _denol di Broken BC fl anges,
lens lift, mssingZ5 renses and & g€ grdedy Results fromthis
denol d i nspection Jare shown.in T - —qxcept those with

br oken flLanges, e hydrgted in ¢isuiGE eF10BOI M zejprocess: 5 mins at
70C, 0.05% Tween 8O T T DL-wat er, Tollogﬁp QX ﬁonins in D1 30 water +
storage overnight Jin buf tEted salji$he?d% & FEIOP0 008 53 The | enses were
i nspected for visdal defeciy in g 1.oDadiawaRg9sbe stakon pilot line

standards. The c@mdrtTons—are Tfdicated 1N IaBIS 3. |5 TABLE 3 MATERI AL %
CH+ TR HO v 4.0% ABILWAX 9801

Vi 0.25% IM FC4130
10 VII 2.5% AXEL 33
I VIII 0.25% AXEL 33
IX 2.5% AXEL 33
X 0.25% AXEL 38
15 X1 1.50% KANTSTIK Q
X1I 0.25% KANTSTIK Q
20 As can be readily seen by the data in Table 2, the

total amount of edge defects (chips and tears) is lower
in all cases and significantly lower in many cases when

the additives is present.
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Pol ystyrene 20 3 Pol ystyrene/ GE 1080 0.5% 20 3 Pol ystyren

1% ' a 2 Polystyrene/ ABI LMAX 9801, 4% 10 2 10 Ayg.yvarve géAglknﬁx 98;;9
1 run was performed Key CH - Chips NO - Holes 15 TR - Tears 20 A@L ﬂ
clearly shown by the data, a preferred embodinent in this runis the nold
of polystyrene with ABILWAS, i.e., s$%i cone wax whi ch produced contact

| enses having significantly less chips and tears therein than when the

| enses were conprised of polystyrene 25 alone. 30 35 1 JUL 1505 -54 1
EXAMPLE 4 1% Zinc stearate (Znst) E¥BYEEd with pol ystyrene to produce

baCkCUngg”D|dsinTQﬁiQOBEQCéf|éﬁ?fﬁﬁmﬁﬁﬁﬁv pr epadgdwae gondudéede with the

pr ocedur descri bed 5 herein. e_anopunt I Il yi
were nmeasHCe@VARYAEBHAR cAeWP 2T ¢ fﬁgF%%ﬁggegﬁmﬁgggggsg?ggrémasy;gggd.

IgreiStr;gkifgahedcpadystyﬂenandbtb&sewanﬂﬂﬁ§- are indi cated hereinbel ow.
The lenses (14.0 Acuvue formulation) were processed
5 on the WK Maximize lab line in accordance with the
procedure described herein using vacuum deposition and
310 sec UV pre-cure under weight. They had additional
four minutes of UV cure without weight at 60° in the
simulated tunnel. The frames were kept thermostated in
10 an oven with hot air circulation & 1.5°C prior to
demold, transferred to an aluminum pallet kept at the
same temperature and demolded immediately after the WK
1ab demolder mark 1 which simulates the movement of the
mark 1 demolder at present installed in the Maximize

15 pilot line at Vistakon.

No steam was applied.

Movement : 3.5 deg 0.5 sec fast
6.0 deg 3.0 sec slow
20 15 deg 4.4 sec slow (end fast)

One side was preyed apart. The frames were
inspected in a stereomicroscope at 10 x immediately
after demold. Broken BC flanges, lens lift, missing
lenses and tears were recorded. Results from this

25

demold inspection are shown in Table 3.
2ll lenses, except those with broken flanges, were

hydrated in simulated Maximize process: 5 mins at 70°C,
0.05% Tween B0 in Dl-water, followed by 3 mins in D1-

30 water + storage overnight in buffered saline.

35



30 35 1 JUL 2005 -55 TRIAL ADDI TIVE HOLES YIELD 1 Control 23%67% 1 1%
ZnSt 2% 85% added Control 23%58% 5 2 1% ZnSt <2W 84% Control 62%/85%05
1% ZnSt 16% 78% 10 As clearly shown, the back curve nold conprised of

pol ystyrene adm xed with Zinc stearate showed significant reduction of

hol es and significant increase in |egs_yields conpared to those of the
control. 15 EXAMPLE 5 Various surface active anti-static agents indicated
her ei nbel ow were adm xed with pol ystyrene to produce 20 backcurve nol ds.
The contact |enggs !‘@ﬁ@e@rwﬁ‘@ﬁé ethdpectae Fclandeuailt Hefbetpr dmealur e

descri bed herein,and t ampunt of Ies measur.ed .and ared wth the
control 1wRERePAIRG E]Eiﬂl Y’r%‘éa]f%n lR‘]e]t? &% giﬁﬁdgrg?e i ﬁglggat ed

her ei nbel owonddtidAs 3be liddicHH in JTable 3.

5 TABLE 3
MATERIAL % CH + TR s HO
Polystyrene 20 3
Polystyrene/GE 10HC 0.5t 20 3
Polystyrene/ABILWAX 9801, 1%v™° 8 2
Polystyrene/ABILWAX 9801, 4% 10 2
10 .

Avg. valve of 3 runs
only ! run was performed

Key

CH = Chips

HO = Holes
15 TR = tears

20 As clearly shown by the data, a preferred
embodiment in this run is the mold of polystyrene with
ABILWAS, i.e., silicone wax which produced contact
lenses having significantly less chips and tears therein
than when the lenses were comprised of polystyrene

25 alone.
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BACKCURVE ANTI STATI C AGENTS MANUFACTURER COVPOUND MOLD HOLES - MATERI AL
ADDI TI VE NONE 13.5- 17.2% LAROCSTAT 264A(r) PPG Soy Dinet hyl 0.5% 5%U|5 205
LARSTAT Et hyl 264A Ammoni um Et osul fate LAROSTAT 264(r) PPG Soy Di net hyl
1% 2. 6- LARSTAT 3.6% Et hyl 264A(r) 10 Ammoni um Etosul fate CYSTAT LN(r)
CYTEC 3-Lauram do- 0.5% 2.3% propyltegh= LYSTAT LN(r) nethylul ammonium
nmet hyl sulfate 15 CYSTAT LN(r) CYTEC 3-Lauram do- 1% 16.1- propyltri-
CYSTAT LNe 21.6% nethylul anmonium nethyl sul fate ARMOSTAT 4106 AK20

Et hoxyl ated 0.5% 10. 7% Tertiary ARMOSTAT Am ne 410 20 ARMOSTAT 410(r)
AK20 Et hoxylated it 3.9% Tertiaryﬁfiﬂgg§r§T Am ne 410 ATMER 163(r) 1Cl

AVERI CA N, N-Bis(2- 0.5%1.0- )
1% Zinc stearate (Znst) was mixed with polystyrene

to produce backcurve molds. The contact lenses were
prepared in accordance with the procedures described

5 herein. The amount of holes and the overall yield were
measured and compared with a control wherein no additive
was added. Three trials were conducted, and the results

are indicated hereinbelow.
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hydr oxyet hyl ) ATMER 163(r) 1.3% al kylam ne ATMER 1630 I Cl AMERI CA1 N 2005
N-Bis(2- It 0.8% hydroxyethyl) ATMER 1630 1.3% 25 al kyl am ne ZI NC
STERATE 80 SYNPRO ZI NC STEARATE 1% ZI NC 0. 7- STEARATE 7.5% ZI NC STERATE
80 SYNPRO ZI NC STEARATE 2% ZI NC 2. 8% STEARATE 30 35 1 JUL 2005 -57
EXAMPLE 6 Fol |l owi ng the procedures of 5I,f;xarrpl es 4 and 5, the follow ng
materials were used to make the backcirves and the |enses were produced
in accordance with the description herein. The results are indicated 5

her ei nbel o Wﬁ[ﬁt eri al

Vi sual Audift s Tamaal, Audits apBaairver vel Mat éidiss used t o PiBHUWce e Lenses

4 95% CL1%|95% 9% — 10 Hol ¢S5 HOl €S I—(LZOZI%g (ba<e res#ﬂ% ﬁFA 15.7
' ._5% SMASTAT

4.5 produdftion) HCC204 (FeREbsin

LS/ HCC204 D.7 8.5 1.7(1. 615 Oz:936¢ CYASTAT Lg% HCCZOZHO\I OBQ%O. 4 7 1.0 15
1% ZnSt B/ HJC204HON 0. 3 0f{58ded 1.7 DQW566D (base resin, productjlon) 6.2
1.3 6.5 2. DOWG66APRO [base resin, 4.3 1.7 9. 2 2. proglblgt I on)
Control 23%
> 2 1% ZnSt <2% 84%
Control 62% 35%
3 1% ZnSt 16% 78%
10 As clearly shown, the back curve mold comprised of

polystyrene admixed with Zinc stearate showed
significant reduction of holes and significant increase
in lens yields compared to those of the control.

15

EXAMPLE 5
Various surface active anti-static agents indicated
hereinbelow were admixed with polystyrene to produce
50 backcurve molds. The contact lenses were prepared in
accordance with the procedure described herein and the
amount of holes measured and compared with the control
wherein no additive is used. The results are indicated

hereinbelow:
25
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0. 051 CYASTAT LS/ DONMG66APR 0.5 0.6 1.7 1.6 0.25% CYASTAT LS/ DON6GGA
0.3 1.81.6 20 1% ZnSt 8/ DOMG66APR 0.6 0.1 1% Znst 8+0. 05& LAROSTAT O

SR

0.3 0.7 264A/ DONB66APR Pol ystyrene base resin nmanufactured by Hunst man
b Pol ystyrene base resin manufactured by Hunstnman
c Pol ystyrene base rBsin manufactured by Dow Chem cal s.
25 30 35 -

Chem cal s Corp.
Chem cal s Cor p.
Pol ystyrene base resin manufactured by Dow Chem cal s.

-58 EXAMPLE 7 1 It Z| nc stearate was m xed w_th
produce bad¢RTurve DI e cont act |

2005

1

d
UL

Wi th the, progeaures  de gﬁl teMﬂc@mR
nodi fi ed> fhe %5 y| el rle 1 ndi cat ed
54 (t) 62 (L (' ) ode | Temmeallure naorn
Pr odudi on/ §ont rd 31% 36% 34% 30% 1SZaSI added 710 73%16:1% 729/0515
her ei nabové, the | enses nade using 1%|zinc__stearhte nolds| d#hddr thhe above
wi de tenpe £af 3008 9gave abgut the samRLbingh yiebds |1nh addit |||on t hey
gave |os holes. Thus, thejzinc steargte nodified rmmigm‘a | ows a fwi de
range of “vdlriations in curiing conditidrh9 and dp nét*%affect the fi ens
yields. 2
Etosulfate
LAROSTAT 264°% PPG Soy Dimethyl 1% 2.6~
LARSTAT 3.6%
Ethyl 264A%
10 Ammonium
Etosulfate
CYSTAT LN® CYTEC 3-Lavramido- 0.5% 2.3%
propyltri- LYSTAT LN®
methylul
ammonium
methylsulfate
15 CYSTAT LN® CYTEC 3-Lauramido- 1% 16.1-
propyltri- CYSTAT LN® | 21.6%
methylul
ammonium
I methylsulfate
ARMOSTAT 410° AX20 Ethoxylated 0.5% 10.7%
Tertiary ARMOSTAT
Amine 410
20 Q| ARMOSTAT 410°® AK20 Ethoxylated 1% 3.9%
Tertiary ARMOSTAT
Amine 410
ATMER 163% ICI AMERICA N, N-Bis(2- 0.5% 1.0-
hydroxyethyl} | ATMER 163% | 1.3%
alkylamine
ATMER 163°% ICI AMERICA N, N-Bis(2- 1% 0.68%-
hydroxyethyl) | ATMER 163% | 1.3%
25 alkylamine
ZINC STERATE 8% SYNPRO ZINC STEARATE 1% ZINC 0.7~
STEARATE 7.5%
ZINC STERATE 8% SYNPRO ZINC STEARATE 2% ZINC 2.8%
STEARATE
30

35



30 351 JUL 2,905 -59 EXAMPLE 8 1 Various soft contact |enses were 005
prepared in accordance with the above procedures utilizing a back #g$é
hal f made of either polystyrene or polystyrene and additive as descri bed
her ei nabove. After the nold 5 halves were pried apart, the percentage of
holes in the contact |lens produced by-that nold was determ ned. The
results are tabul ated herei nabove. 10 %ype of Material of Holes 1.

Pol ystyrene 5.4 2. Polystyrene 3.8 3. Polystyrene 1.8 15 4. Pol ystyrene
3.2 5. Polystyrene + It 0.1 Abilwem@A3% 6. Polystyrene 4 it 0.5 SF1080

20 7. Polystyrene + 3%0.9 Axelwax 33 RD 8, Pol.ystyren I .2 FC430
9. Pol ysiyrene FollewimgsthesPrReedrkessrt AXARIRS ?ﬁ@\/\%'ukg‘ér t hese

condi tions,siheransematckesalshebes used e maiteadsthd daskeeveshergack nol d
cont ai ned t%rtla IlrtlatnesregaLve%gdbgflogl?é:eéoin Balscécfjégnc?eo%th the
description herein. The results are indicated

5 hereinbelow.

Hole Counts of Lenses Made using Various Backcurve Material

Visual Audits Tunnel Audits “
Backcurve Material used
to Produce the Lenses % 5% CL %
Holes Holes
10
HCC202H1Y* (base resin;
production}
HCC204HON® {base resin) 8.6 2.3 7.0 3.1
0.25% CYASTAT LS/HCC204HON 0.7 0.5 1.7 1.6
0.5% CYASTAT LS/HCC204HON 0.2 0.4 0.7 1.0
15 || 13 znsts/AcC204HON 0.3 0.5 2.0 1.7
DOW666D° (base resin, production) 6.2 1.3 €.5 2.1
DOW666APR® (base resin, 4.3 1.7 5.2 2.7
production)
0.05% CYASTAT LS/DOW666AFPR 0.5 0.6 1.7 1.6
0.25% CYASTAT LS/DOWEGGAPR 0.3 0.3 1.8 1.6
20 1% ZnsSt8/DOWE66APR 0.6 0.1
1% 2nSt8+0.05% LAROSTAT 0.7 0.7 0.3 0.7
2642 /DOW666APR
* Polystyrene base resin manufactured by Hunstman Chem%cals Corp.
* polystyrene base resin manufactured by Hunstman.Chemlcals Corp.
¢ polystyrene base resin manufactured by Dow Chem;cals.
¢ polystyrene base resin manufactured by Dow Chemicals.
25
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-60 The above preferred enbodi nents and exanples are 1 given to _ n
illustrate the scope and spirit of the present invention. The entJoWianéP&s
and exanpl es described herein will nake apparent to those skilled in the
art other enbodi mnents and exanpl es. These ot her enbodi nents 5 and
exanples are within the contenpl ati on-sd-the present invention.
Therefore, the present invention should be |imted only by the appended
claims. 10 15 20 25 30 35 JUL 2005 -61 WHAT IS CLAIMED IS: 1. A nold
material constituting a nold hal f EZAMPLEe7in the production of contact
| enses, qaid mol fy FRICTLELCAMNIS RO YStHT BBEySOfrafe LS| NG
effectiv anount of a wetting agent adm xed therew t t he wet 11ng force
of sai d nol Hradees | RAckAIRE JEs ﬁ-begh@ycpﬁéacEqﬁjﬁP?o‘Hér% BreRAreftos B
where F is {hesdebtadited 0fteh afhd rdtelatreal BeScribefihkeseidace tension of
distilled water IS the perinmeter of the nold . erLal meni scus
when the nofBECERFEhe ‘Bﬁ?fﬁ%lq%}“‘?ﬁﬁ?&%gﬁ i ﬁrfahré'ga\%vgiéé' a?dh%r?s dynani c
contact angytelddesed nindiscaoni dereiabgllowef said nold material is |ess
than 100. 2. The nold material of claim1 wherein the

Yieids

Curing Tunnel 43 (°C) sarc) | 6200 69 ("C)
Zonc 1 Temperature normal
) operaling
Production/Control % 6% % 3on
1% ZaSt sdded "% n% 6% 2%
15 As shown hereinabove, the lenses made using 1% zinc

stearate molds under the above wide temperature range
gave about the same high yields. In addition, they gave
low holes. Thus, the zinc stearate modified molds
allows a wide range of variations in curing conditions

oo and do not affect the lens yields.
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additive is an anti-static agent or lubricant. 3. The nold material of
claim1 in which the wetting agent is an ethoxylated am ne, hydroxy ahkyl
tertiary am ne or quaternary anmonium sul fate, stearic acid or salt
thereof. 4. The nold material of claim3 wherein the wetting agent is
et hoxyl ated tertiary am ne, N,-N Bistg9-hydroxyethyl) alkylam ne, zinc
stearate, (3- Lauram dopropyl) trimethyul amoni um nethyl sulfate, or soy
D net hyl Ethyl Amroni um Et hosul fate. 5 . A nold half useful in the
production of a contact |ens by tB¥AMRIB/®erization of a polymerizable
conpositjon in @ag?égﬁaﬁgggbggngggpriégggéﬁwéy@ braphdeahahf and a second

a

nol d hal}, sai d no . conprising an Integral _article av%ng a central
curved secticgprddatenvaghatentb@e Rrgepures YsivdZ1i8dr fat8%8nd a

circunf erepihal ngdgemadt beasithde SERidtRlrep@ dropodysayrénd kn@105 - 62
| east one of said concave surf$ce and said cogégx gﬁrf%gfdhaving t he

di nensi ons 28gitA¥epaEkIeTFIEPY 9?ﬁ§1Qé§ﬁW%ed Ffed™8r "tunsSwel | ed cont act
lens to ?ehﬁﬂeéucedreiprseﬁdapmtu.aﬂ&em@rpemmagbebﬁghgméSitnehh¢y snoot h
and contoured_s hat th i a or e by

pol yner i zaFP’o’gang FSLSP ]c:)‘sdl?r%ér%%Iga%gﬂﬁgci%%oghfhgggﬂﬁgct n?\nﬂt h said
surface i srepuital Aye tebehrted drexdinphgMs-cl e havi ng an annul ar fl ange
integral width and surrounding said circular circunferential edge and
extending therefromin a plane normal to the axis of said concave

surface, said a*%%glg dﬁ*f?rbﬁyi”g a generally tri oo sHoled situated in
saf

a pl angy nor nal axls and extending fromsaid flange, said article

havi ng a thinnfss ﬁET&£i§4£“éy 5.4
2. Polystyrene 3.8
3. Polystyrene 1.8
15 4. Polystyrene 3.2
5. Polystyrene + 1% 0.1
Abilwax 9801
6. Polystyrene + {t 0.5
SF1080
20 7. Polystyrene + 3% 0.9
Axelwax 33 RD
8. Polystyrene + 1% 1.2
FC430
9. Polystyrene + 2.0% 0.4
25 Axelwax JIBH

As readily shown under these conditions, there were less
holes in the contact lens when the back mold contained

an intermal additive.
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effective to transmt heat therethrough and to withstand prying forces
applied to separate said nold half from said nold assenbly, and—sﬂhdme|d
hal f being conprised of a nold material conprised of a polystyrene

adm xed wth a wetting agent in accordance with claim2. 6 The nold half
of claim5 wherein the contact angle®f the nold material is |l ess than or
equal to 90. 7 The nold half of claim5 wherein the metting agent is an
et hoxyl ated ami ne, hydroxy al kyl tertiary am ne, ternary amoni um
sul fate, steari @hgchbowe PseﬁﬁrﬁmkﬁﬁﬁpdlwﬁnFﬁeaﬁélGxﬁ P e8t2tfaim>5

mhereln # 219%Bt98t11§89£€h£% Eﬁﬁféﬂﬂpé FRkespakitSofeshet hnesent equal to
h I Caimb wh %nﬁhe agnunt Sg%lﬂ@&tlng agent

present fr dBVERE595t 0 BHE (SIRHd 1Wﬁ?tsTﬁ? FA"RAFF SFSEFArm 9 wherein the

anount  of hegklihngidyensker eoentertange thosem 6ki%ied 2n5bevady. 11. The

mol d hal f of  cl ai 5vx/nerent te 0]
tertlaryanlﬁg h#ﬁb%?%?ﬁn %fﬁloxﬁgﬁkﬁlga g%ﬁhgtﬁg?n§M§?§§$%?%?

(Lauran1gopndpykampleaeahqlwdQhwnnﬁhﬁNQﬁﬂ?ﬁwpléﬁFpﬁt@f bhe EB?sﬁ?$ethyl
Et hyl A”WDQhQQhE?BHSU|fﬂéféf&réth%PQQESEQQ j3veAtiohdshsskdbby used in

the production o confact lens b the pol ymeri zation of a polynerizable
conposi ti oRimAtsdi aniy| By alsie ARen §'fof"§ -assenbly conprising a front
nold half and a back nold half in contact therewith thereby defining and
enclosing a cavity therebetween, and a pol ynerizabl e conposition in said
cavity in contact with both nold hal ves, wherein said front nold half
conprised a first article of thernoplastic polyner transparent to -
ultraviolet |ight,

i5
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said article having a central curved section with a concave surface, a
convex surface and a circular circunferential edge, wherein the paortion
of said concave surface in contact with said polynerizable conﬁEQUkﬂ%ﬁ
has the curvature of the front curve of a contact |lens to be produced in
said nold assenbly, and is sufficientb¥-smooth so that the surface of a
contact lens forned by pol ynerization of said polynerizable conposition
in contact with said surface is optically acceptable; said first article
havi ng an aWhifTad St CARAZMED] d6egral with and surrounding said circul ar

circunferential edge angogdtREEkPlat hesafdididiha aphdld haQEndgort o t he
axis of said concave surf general |y triangul_ar taq situated in a

ce, ,and
pl ane nor maPS€oinshPg Bf?guﬁhﬁo%x?éwﬁﬁqﬁf??(ﬁﬁQ§ﬂﬁd'ﬁa 481 d back ol d
conpri sed ofaaarialegoapriasinglpolhstyrena aehtamiwetirivngd efdecitaveni t h a

concave SUrLaceer ArCONYEX: FHET 68n @kl fld GHldleniith UEHRY Gltkdngede.

wherein the portion of sal X surface 1 n contac sai

pol yner i zabEeresnpéspaidnmabd maeexinl Reing desanibashdly thtve of a
contact | engghacenproduced in said nold assenbly and is sufficiently
snmooth so that the syrface of a contact |ens formed by polynerization of
sai d pol yneri zation cdnpo Y1855 ¥ contact with said surface is optically
accept abl e; wbard Eetsntharwettindaleree oof dhrulmald tedde integral with

and surrounding sai di £iydll frfdd QEHAANLIFakigdge 1wt hadae surrounding

1

said circular circynferential edge apd .extendjng.therefrgm.in a plane 1
Jul 2005 -64 norRalSt BPEhBERXTELOF %gi'ﬂh% "giﬁef- ; a%h hg‘"

meniscus when the mold half is partially immersed in the
water and
® is dynamic contact angle, wherein the contact

~angle of said mold material is less than 100°.

2 The mold material of claim 1 wherein the
additive is an anti-static agent or lubricant.

3. The mold material of c¢laim ; in which the
wetting agent is an ethoxylated amine, hydroxy alkyl
tertiary amine or quaternary ammonium sulfate, stearic

acid or salt thereof.
4 The mold material of claim 3 wherein the

wetting agent is ethoxylated tertiary amine, N,-N-Bis(2-
hydroxyethyl) alkylamine, zinc stearate, (3-
Lauramidopropyl) trimethyul ammonium methyl sulfate, or
soy Dimethyl Ethyl Ammonium Ethosulfate.

5 . A mold half useful in the production of a
contact lens by the polymerization of a polymerizable

compogition in a mold assembly comprised of said mold

half and a second mold half, said mold half comprising
an integral article having a central curxrved section
defining a concave surface, a convex surface and a
circumferential edge, at least the central portion of at



generally triangular tab situated in a plane normal to said axis and
extending fromsaid flange wherein the convex surface of said back nold
hal f contacts the circunferential edge of said front nold hal f;! HhiZlback
nol d being conprised of a nold nmaterial conprised of a polystyrene

adm xed with an wetting agent in accordance with claim$S. 13, The nold
assenbly of claim 12 wherein the cont &¢t angle is less than 90. 14. The
nol d assenbly of claim. 12 wherein the wetting agent is an ethoxyl ated

am ne hydr ox \ t & td Ay ¥Y q r ngmyd g sidf ate, stearic
acid or sal%/eﬁéérdélo .OegLéa?h&é m%§V§$§gﬁg’f‘§éo m%l alm 12 wherein the
wetting agerfuifaca Hewing éde dimeasjonni ak, the Npagks (qurve of the
Pydrogelt h%"é@éi@écﬁ@d&?ﬁeﬁi R ?h?%éiléd &n&%@&r%ﬂs{jg (ﬁiély@Aroduc_ed

ri met hyl ul anmoni u yl sulfate, .or .soy J nium

Et hosul f at e.*"1 3% é“% il G 9n8f£’®?‘%$n‘?‘i ’vﬁeﬁ'\'/"éﬂ%’t ot AFEct angl e
is less tharcartaguwal dsco thhauthéSeurfide dhiesaind dcarssartblherns C aim 12
wherein the ' IS . pr t _EN ' rom about " 0.05%
o 556 (il vy orne by Belymied BE3ER oF (R IR M AHANEDAS O 2P g agent
i s present iGPTREALTION dAgicegtResnvabbusaid sufaemcift PHRAMMMY) . 19 In

an inproved FHREREH1E0" sheMaReid1 60RARELA AN IR E1kige assenbly
conprising a_front .nol nol d. hal f i.n contact therewith

t her eby def’i“r’fie]%a&na’igﬁ&alﬁgfingﬂgrg‘éggf?kgt%’r%bce’t%gﬁr and containing in
sai d cavity cdrguimferentdbale edgepasdit epvending diitermdf rwint ins & ¢lawled hal ves;
sai d front m@f%aﬂakg %ﬂgpQ&i%ngfasgiaséoﬁgéééﬂéhfface, said article
- also having a generally triangular tab situated in a ‘

plane normal to said axis and extending from said

flange, said article having a thinness and rigidity

effective to transmit heat therethrough and to withstand

prying forces applied to separate said mold half from

said mold assembly, and said mold half being comprised

of a mold material comprised of a polystyrene admixed

with a wetting agent in accordance with claim 2.

6 . The mold half of claim 5 wherein the contact
angle of the mold material is less than or equal to 90°.
7 . The mold half of claim 5 wherein the wetting

agent is an ethoxylated amine, hydroxy alkyl tertiary
amine, or quaternary ammonium sulfate, stearic acid or
salt thereof.

‘s . The mold half of Clain{_; wherein the contact
angle of the mold material is less than or equal to 75°.

9.. The mold half of Claim s wherein the amount
of wetting agent present from 0.05% to 5% (w/w).

16. The mold half of Claim ¢ wherein the amount
of wetting agent present range from 0.1% to 2.5% (w/w).

11. The mold half of claim ; wherein the mold
material is ethoxylated tertiaryamine, N,N-Bis(2-
hydroxyethyl}alkylamine, zinc stearate, 3-
(Lauramidopropyl) trimethylulammonium methyl sulfate, or .
soy dimethyl Ethyl Ammonium Ethosulfate.



t her mopl astic polymer transparent to ultraviolet light, said article
having a central curved section with a concave surface, a convqx]iﬂréﬁce
and a circular circunferential edge, wherein the portion of said J
2005 -65 concave surface in contact with said polynerizable conposition
has the curvature of the front curve 8f-a contact lens to be produced in
said nold assenbly and is sufficiently snoboth so that the surface of a

contact lens foryed D Qi¥ﬁ§ﬁh&ﬁ Qa gf SatHe POLY¥ABEE ZADI &E cONpoOSi tion
in contact with éng sur ace is ?I F : ?abl sai d,back nol d hal f

acc
conpri si ng eerERGhd e iRy Ehs quﬁ@@ﬁéﬁﬁ iPpco go?yH%fYT?ﬁﬁgﬂ%rent to
ultravi ol et oyt it idaiih aldid heldausegmplgensasd woldessswdion with a

wher oi n hCEABE PR Rah . ORUR, fachr PRt Rogk fald MR FEeR, 5 *o®

pol ymer i zabcbmwmmetrmtma;shemta@ycdﬁ\ianmnﬁ andt gechagin i@ ve of a
contact | enlé"n %i%lﬁ?ééfd Na3d 4 peh é§§%3§h¥ é&dp¢§1§i6xﬁlment ly
at t%e surface o

snmoot h so t a contact ﬁﬁ gef é EE ner|zat|on of
sai d poIyne$¢¥%b¢%¥kkﬁwkﬂnQQQﬁ?qQ1Wl&BnPSEP WP atYeEur S5 optically
acceptable, whesgia ﬁﬂflﬁltcm@( heurf eempef seai d baekt nardicbatefts t he
circunferenti e said front _nmold h ty{@he half is
cl anped agaﬁ?ﬁﬁmQéE%%) P?ﬁﬂﬂfﬁuﬁﬁansgﬁ e?ke o $ﬁ%$§%é e Cg%%05|t|on
under goes ﬁﬁﬂ@ﬂ&xungma(hawnnyma mestaplnguanedc BRFRECROWHFRi Bns  with

ul travi ol etebi c%\f e ANg-ANG backdivese sus raeRaratied chkemlahe front curve
and the confact lens during a denol di.ng rocess. and %h {&ont curve' is
subsequentI?lrcumferentlal edge, wherein the portion o© a

concave surface in contact with said polymerizable
composition has the curvature of the front curve of a
contact lens to be produced in said mold assembly, and
is sufficiently smooth so that the surface of a contact
lens formed by polymerization of said polymerizable
composition in contact with said surface is optically
acceptable;

gsaid first article having an annular flange
integral with and surrounding said circular
circumferential edge and extending therefrom in a plane

normal to the axis of said concave surface, and
generally triangular tab situated in a plane normal to
said axis and extending from said flange;

said back mold comprised of an integral article
having a central curved section with a concave surface,
a convex surface and a circular circumferential edge,
wherein the portion of said convex surface in contact
with said polymerizable composition has the curvature of
the back curve of a contact lens to be produced in said
mold assembly and is sufficiently smooth so that the
surface of a contact lens formed by polymerization of
gsaid polymerization composition in contact with said
surface is optically acceptable;

said second article having an annular flange
integral with and surrounding said circular
circumferential edge with and surrounding said circular

circumferential edge and extending therefrom in a plane



separated fromthe contact |ens, the inprovenment conprising utilizing a
back curve nold that is conprised of the nold material of claimij, 20 .
The process of Caim 14 wherein the contact angle is |ess than_Jr“%dﬁ%
to 90. 21 . The process of Caim19 wherein the contact angle is |ess
than or equal to 75. 22 . The process -&#&-Cl ai m 19 wherein the wetting
agent is present in anounts ranging fromabout 0.05%to about 5% (wWw).
JUL 2005 -66 23 . The process of Claim19 wherein the wetting agent is
present in noomal sto aviwe rayxis off ARdd cOnvex; FuriBEe 2"89f(ww). 24 . The
process of %é&ép%gl Whet Sidhidie @l isiciRiteidngnageplane aormahokyl at ed

am ne, hydroxy_a YY tertlary,aniqg, or g@?grnary ﬁggg@bu&kgulfate, or
stearic aci @adf ¥%i$ amd pHreidfng 'fﬁ@‘ﬁ?g agPecarm erein the
nmol d nat erpghves hRxye abLddial tharny awilde halfNcBnsggts the

hydr oxyet hyl ) al kyLam ne [ t earaf. el ' r.opyl)

trinethyl u|8¥rﬁ8ﬁ¥%ﬁ¥%¥%@f "'rslfﬁ‘?sa?e%sa%l% %Sf(t e %gqgth | Amyoni um

Et hosul fate. 26-saidheaqiol moldtkeing esmpyigied oL & WH’iléhX‘Fﬁsrlﬁgtti ng
agent is presantikogagpultSol Pighikhd ramiskaiwith Gnloeativy aaeny. 27 .
The nol d mat_erlaf o? d ai méh. I'n, which the wetting agent is present in
anount s r angPnBCFPEARBCY 08t %i%ﬁ%(éymo. 28.. The nold material of Caim
3 in which the ,dynanThecmmlaoassﬂmbkyiQﬁIQ&ﬁimrnu1Wheﬁﬁ$ﬂthFb about  90.

contact angle is less than 90°.
14. The mold assembly of claim . 12wherein the

wetting agent is an ethoxylated amine hydroxy alkyl
tertiaryamine, quaternary ammonium sulfate, stearic acid

H

or salt thereof.

fs. The mold assembly of claim j,wherein the
wetting agent is ethoxylated tertiary amine, N,N-Bis(2-
hydroxyethyl)alkylamine, zinc stearate, 3-
{Lauramidopropyl) trimethylulammonium methyl sulfate, or
soy dimethyl Ethyl Ammonium Ethosulfate.

16 . The mold assembly of Claim 12 wherein the
contact angle is less than or equal to about 75°.

17 . The mold assembly of Claim 12 wherein the
wetting agent'is present in amounts ranging from about
0.05% to 5% (w/w).

18 . The mold assembly of Claim 17 wherein the
wetting agent is present in amounts ranging from about
0.1 to about 2.5% (w/w).

" 9. In an improved process for forming a contact
lens from a mold assembly comprising a front mold half
and a back mold half in contact therewith thereby
defining and enclosing a cavity therebetween, and
containing in said cavity a polymerizable composition in
contact with said mold halves;

said front mold half comprising a first article of
thermoplastic polymer transparent to ultraviolet light,
said article having a central curved section with a
concave surface, a convex surface and a circular

circumferential edge, wherein the portion of said



29. The nold material of Caim!23 in which the dynamc contact angle is
| ess than or equal to about 75. -1 UL 2005

-65-

concave surface in contact with said polymerizable
composition has the curvature of the front curve of a
contact lens to be produced in said mold assembly and is
sufficiently smooth so that the surface of a contact
lens formed by polymerization of said polymerizable
composition in contact with said surface is optically
acceptable;

said back mold half comprising a second article of
thermoplastic polymer transparent to ultraviolet light,
said article having a central curved section with a
concave surface, a convex surface and a circular
circumferential edge, wherein the portion of said convex
surface in contact with said polymerizable composition
has the curvature of the back curve of a contact lens to
be produced in said mold assembly and is sufficienﬁly
smooth so that the surface of a contact lens formed by
pelymerization of said polymerizable composition in
contact with said surface is optically acceptable,
wherein the convex surface of said back mold contacts
the circumferential edge of said front mold half;

and the front mold half is clamped against the back
mold half;

and the polymerizable composition undergoes
polymerization under precuring and curing conditions
with ultraviolet light and the back curve is separated
from the front curve and the contact lens during a
demolding process and the front curve is subsequently
separated from the contact lens, the improvement
comprising utilizing a back curve mold that is comprised
of the mold material of claim 1.

20 . The process of Claim 1? wherein the contact

angle is less than or equal to 90°.

21 . The process of Claim !? wherein the contact
angle is less than or equal to 75°.
22 . The process of Claim wherein the wetting

19
agent is present in amounts ranging from about 0.05% to

about 5% (w/w).
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23 . The process of Claim 19 wherein the wetting
agent is present in amounts ranging from about 0.1% to
about 2.5% {(w/w}.

24 , The process of claiml19. wherein the anti-
wetting agent is an ethoxylated amine, hydroxy alkyl
tertiary amine, or quaternary ammonium sulfate, or
stearic acid or salt thereof.

25t. The process of claim ;9 wherein the mold
material is ethoxylated tertiaryamine, N,N-Bis(2-
hydroxyethyl)alkylamine, zinc stearate, 3-
(Lauramidopropyl) trimethylulammonium methyl sulfate, or
goy dimethyl Ethyl Ammonium Ethosulfate.

26/ The mold material of Claim 1 in which the
wetting agent is present in amounts ranging from about

0.05% to 5% {(w/w).
27 The mold material of Claim 26, in which the

wetting agent is present in amounts ranging from 0.1% to
2.5% (w/w).

»g.. The mold material of Claim 1 in which the
dynamic contact angle is less than or equal to about
90°.

29. The mold material of Claim !28 in which the
dynamic contact angle is less than or equal to about

75¢°.



