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OPHTHALM C LENS POST DEMOLD PROCESSI NG Al D FI ELD OF
USE The present invention generally relates to systens

wo evositmspect i ng ophthal mc | enses, and nore  PCT/US2006/017461

particularly, to processing aids suitable to

facilitat r ' ' t ] on

2 hi gh spedaTHaTTic BRI LR IRE Tt SN D
Contact | enses have been used comrercially to inprove
vision for many years. The first contact |enses were

made of hard materials. Al though these | enses are
currently used, they are HELGFUH e for all patients

due to their poor initial confort and their relatively
Thsprpseniaabitian genewsllyxgigiento systeas faeipspasng apkthalmie keases, and

el d ise to ft, cont.ac hased upon .
DR G5 G 8l PR b PR ol R olifn of opttiatmic
lefdes 68 alhagespabd atontatydeangesioBablihd.t y and are often
nore confortable to wear than contact | enses nade of

hard materials. Autonmated systens have been devel oped
for produci ng ophthal m c%‘%&.@@&ow in particular,
contact |enses; and, for exanple, one such systemis
di scleeertilonses Isvepgen usqd comnpaegalinty inguets §sien &rgnany years.

V. : ;
TR B L BB AR . B ORI e cumenty
uské, they als nof suitaherfopalbpaasdine anm thepamioa gaidhl woinfiay tndthgir
dj rect _.human i nyol venent. | n aytomated systeps, )
IS AN @TRFOULY i @SFR; Ealer JevripanaRis iR (e flgrgave rise to sof
QRHERNs, TUsBE LRy ROEL1 A CALMIAGY ex&&ﬂﬁ&bb?ﬁl%daﬁ NThese lenses
rare occasions, a partfcular lens may contain sone
have diglilenoxtgen pamakability andiaeiogien mdre pemfrotbledb eveahtian contact

sone pr.ocesses dampge the |lens, such as, for exanple,
18’[5%%??8“58@5?@@%#% " lens nold portions. For this

r eas ofutoRRHdNFEtEinG hb NSRS del&lopdisPepioddciBe bphiBaBat ®nké, and in
the consuner and deficient | enses are renoved fromthe

Rai Ot eantasy dansen; serd, far @mple, ane piesh sypfpmy ig discloaddiini§S. Pat. No.
f : th L

SRR Sl IR S Bt g o

instusceptheaneymay behidldéde rimated iftbenthefiyolag fiumfxe Hiaetsed, and

| epses. . . .
pac{gaged without any direct human involvement.

In automated systems, ophthalmic lenses are typically made with a high degree of
precision and accuracy. Nevertheless, on rare occasions, a particular lens may contain
some irregularity; and, in addition, it is possible that some processes damage the lens, such
as, for example, during separation of lens mold portions. For this reason, ophthalmic
lenses are inspected before sale to the consumer and deficient lenses are removed from the
automated system to be certain that any lens sold is acceptable for consumer use.
Although manual inspections are possible, automated inspection systems have proven very
efficient at identifying imperfect lenses.

Automated inspection systems can include, for example a transport subsystem for

moving the lenses into an inspection position, and an illumination subsystem to generate a
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Aut omat ed i nspection systens can include, for exanple
a transport subsystemfor noving the | enses into an

WO p@paetsBHN position, and an illum nati on subspCI/EAWE017461

generate alight beamand to direct the |ight beam

through the | enses. An imagi ng subsystem can generate
light beany pndsioghepctthe dighitaam ‘i%n@lgbéh@a@tl%ﬁd Poriiaghg sybsystgr can

%hglja{e :Ps%@g?f g‘%@i@éﬁg‘?‘bﬁ efélégﬁ é)%ﬁﬁonls PR h?ggan?transmitted

rocessing s roces ose sugla
thongh dielgndes, aad prpeckekan guutsdstpnhag paotess Ehései signaly ascedrdmg to a

subsystem can inc|u a light source to nerate a
Bre m%%a&rﬁraﬁa%%g? ﬁf%e?ﬂ&nosubeﬁsﬁﬁm Fat inpltgh ¢ LBBESPGe(A sonerate
AP BeLRhhy a UIHRsEF {8 hith ik @a&%ﬁhagg}%mgﬁ&qmm

cross section of the light beam The Il i
astdss fhetteams caase drosstseetion efdhetghtédbehmn$hadberbitiont subsysteuscan

FoRRoRISE smp 1B RESA SR TR Bl p iege planc,

apaitd focul a oAt oTfthd Mght bEREOntd) ARRallRidtah Modt 66 thé HB&Je plane to
background pattern on the i nage pl ane. Aberrations In

fora ajdiffirer backaouan PritIn eatke imaggplanst idvhgrpiiensdn the light beam can

B0 UL S (13U D LRSS, ERLGREPL e i s
pathe £ 600,83 hevidcinys. inddrpometiibgnsicesne heretgused f or

exanp].e by defegts in the |lens, suych as holes in the = |

| ens, W%gnwa@%eﬁgmﬁdéﬂx %fﬁnaﬁ@_éy Jrieehen (ergorchin ples in the
1&&{@1&1@%&%&@% le@8Sof AP fint BF bOBSpIRRRAPERELETHRI ABbrrations
au d 1?rperf ect n

onat ed i nspection nmeans and an i l'ens ca
dan bp delsetetl Py nujossiasinspdotiey meansadndranadipariect ieng cah bo ptoperly
causgd by conditions in the presentation of a |lens
TBRS¥Y s ot herwi se physically intact. For exanpl e,

f ol | yévpereh \BERA B ma A1 e dRYed BV NnHRAIAE th Q¥ Pkesentation of a lens
itself for sone ﬁortlon, or an air bubble may have

thetdoatervisppraticaln ntrdatior ereple dellayinghydefonfa lepgmay have
B8 R SR 005, TP LRSS By BT Sl P e

tAbkns at otopadiiseldnd YF dsdvftcadisanay dlkaifad be osgliteied by
whi ch 45 ot herwi s}eﬁﬁgh sically suitaple for use.

guignagieq WRRCtiPBAL @ét dgtertaan |ab@4twn§awé&maéwgé%i@pﬁ@ated
Bha&tish dedwaRd i@&tﬁ%@&é%}%ﬂkﬂgichﬂxﬁ Suithbf A5 use MR EdereRBENE pically

therefore are netho systens for mnimzing
resuliany agoedliengpeivg disnardbd andedminisging line lyiehdsl es on t he

rgg; gélﬁgtdlﬁ f}?ef@gg ghdﬁé%fgﬁ%% %{eﬂ*ée #rg 31%?/ % errtlshf%r Irnrfrcflhqglﬁg %nv%];rranted
rejections by removing air bubbles on the hydrated lens and to also decreasing the

incidence of lenses folding over upon themselves.

SUMMARY

Accordingly, the present invention provides improved methods and
apparatus for processing an ophthalmic lens. The ophthalmic lens is contained in
a lens receptacle, such as, for example, a front curve mold piece, and exposed to
a processing aid solution comprising RCO2CH;CH0(CH,CH»0)x CH,CH»0-.CR
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SUMVARY Accordingly, the present invention provides
i nproved net hods and apparatus for processing an

wopiwbhaisei c | ens. The ophthal m c | ens i s cont aPeiEUSI006/617461

I ens receptacle, such as, for exanple, a front curve

g@ﬁﬁ?egece and@%ﬁ%ﬁééﬁ to.a pr Ciﬁékﬁgegégbﬁgégtkén

@WH%@HZ?%EEB ng[si @ﬁﬁ}zgggém?g, (acﬂngW ﬁé@%%lgspected in

ﬁh@lar@ﬁgce@tacl@wmae@utcpmﬂt@ leeam&n@@ﬁpn glevisewi TiHe prigcessing aid

e he processing aid
sof“'(gglﬂéﬁﬂwlsn E’?}Seé | nség%?gﬂ“ﬁ?‘x&%%m halmc lens. In
sone &ksfé sabédmehiRethe &S ré&?ﬁbleaﬁélﬁdésfmhbﬂd artit@édito fashion

part utilized to fashion the I ens, such as or
Eledp suchepst fo graraples i) Ct‘}r‘f%m?l Prrfe Thedeiscan bpexposed to the

Ei‘l&g&gr%ea{lg s&lﬁﬁo@ rfef%ﬁ{pﬂ‘% b?ﬁ %Jﬁfﬁ% Rend B g@ é&ﬁ?&f or depositing

rsin ens i ion or 0S|
tﬂtsohﬂioutuno:nthe i¢rs. (The ldnsmsay b'éftapbmdsto lf&yprbﬁssﬁn@ aﬁlesdhitmn for

el OB R Pt S S TR e RS e, e
gfoﬂgg%%{gﬁg? I§g#ﬂ%&f&@@§ §6ﬂ%1@étfbnstﬁ|ﬁ@®m ) OE%H;{&I@ZO)X
§5bGH,60CR 9wt 50 0Ppyim SAA @pinandtin ethee minbodimentss thetphesessing aid

RS BB R I T e BT DAE RO 04GR of abont

19@@mﬂpﬁ00®pm&one speci fic enbodi nents, the step of
exposing the | ens to the processing a|d sol ution
i ncl uffeforaiRssifici s adunsite thepeue! xppsing te Iggs to the processing aid

i
LT ey e,
CELERLQsCR ico nmmeniramgprt dfabber®. ppontsi0d ppnotrhen cavity in the lens

enbodi nent s, roc ssi ai d sol.ution,includes
5998%*@"]96%1%*1“%5 e StBE%BP’i Qpbadlinents, he ARCESg i folution

AR CE2EHR 00 G Rt CHR IR SRt rabs oBO DM € 0

500 ppm and about 10% of a perfluorinate aliphatic
R6IQOHL CHr0 @O D) a6 HeCi@ICR dftaboneSeppm itm §ehpprornd about 10% of

Ehggﬁ@ﬁggﬁaggh Sﬁ%%n‘_the lens with an automated |ens

S include directing a |ight

t hr oughaidiieer lagpest 60tk pFd¥e@nvention, the step of inspecting the lens with an
automated lens inspection device can include directing a light through the lens to form an
image of the lens on a image plane and analyzing the image with a computer processor to
determine if defects are present in the lens,

Still other aspects of the present invention include an improved method of forming
an ophthalmic lens in a mold part by depositing a lens forming mixture into a cavity
formed by two or more mold parts wherein at least one of the mold parts is transparent to
polymerization initiating radiation and the cavity comprises the shape and size of an
ophthalmic lens and exposing the mold parts and the polymerizable composition to
polymerization initiating radiation to form the ophthalmic lens. The mold parts are
separated such that the formed ophthalmic lens remains attached to a first mold parts. The
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i mage of the lens on a inmage plane and anal yzi ng the
image wth a conputer processor to determne if

waledoeaessare present in the lens. Still other BPEPEL1086/017461

of the present invention include an inproved nethod of
form ng an ophthalmc lens in a nold part by
cepduilmicrignsain| tepnErst motd Wgt isiexpesed t¢ ms«du’aorc siviable tb oause dhe lens to

br)é g%&&%gﬁ?f%% r ancg%ar en %[5%11{’/16 r°|S S%W%P%F‘?‘fg 31‘{1%%““0“
rmmlm@@mmmmm@ﬂ@mm@e@ogm wﬂ&a@g c@ﬂﬂrﬁésZ(Squals) at

f an o al m and ex 0Si n
s Bt e S e L B Gkt g Ry ESi )20 (CH2)s, for a
ithd bEAIANE oM A0UMAA0P SEENe ophthalmic | ens. The
| d" parts are separated such that the forned
0 p ht hafmbadiments indwds sensaforaotpadixire 4t inchidesalhgdrogel formulation,
arts. .Theo | ens . i he first_ nol
REER 84 1 SRR AireBieogut paBrleon A daFabond, Pahlson . genifileon A,
rnelgnsm A rpmyrhmnfdnasgtawméo@k @%ﬁ seRdiigddat i onal Iy

exposed to processing aid sol ution conpri si ng
I@meqztgf%h@pm @@@Hl%mcbldas aEnapatisas! automated

%@%ﬁ-ﬁ%i@ﬁﬁe&%ﬁ%gﬂ( ‘:]'31(1( %3 for a tine

peri od of between 30 and 2400 seconds. Enbodi nents
include a lens formng mxture that includes a
hydrogel fornul ation, such as, for exanple,
acquafilcon A, balafilcon A Ilotraf lcon A etafilcon
A, genifilcon A leneflcon A polymacon and gal yfil con
A, and senofilcon A Still another aspect of the
present inventi on PESCRIZEION P& BHE HRAFNGSomat ed
control systens for inplenenting the steps of the
ifiGe hillwtrateDESlak FATd goivn OF arl hifprioRAVIehSTR sfrdction bystem.
illustrates a block diagramof an inproved |ens

IRIG PR diliisavtes aproned fFluGindidnl dod Sinbgihg subsyReyed

illum nation and i magi ng subsystens. Fl 3

IHIGUS IIhateRs an ceniRvaiphiaRMcNals i isich 8RS b%hs%@ctg@)(ccl%?dmg to the
i nspected according to the present invention.

iPrgsgRltipYenéiona si de vi ew of the ophthal mic |ens of F|g
3. FIG 4Aillustrates a magnified view of a portion
M Gahilbistrates amidalvicey of the behibplniib #nsiof FigeAs of Fig. 3.

FIG. 4A illustrates a magnified view of a portion of an outer annulus of the ophthalmic

lens of Fig. 3.

FIG. 5 illustrates a lens package that may be used to hold an ophthalmic lens to be

inspected according to the present invention.
FIG. 6 is a side view of the package of Fig. 5.

FIG. 7 illustrates a pallet that can be used to carry a plurality of lens packages, such as
those illustrated in Fig. 5.

FIG. 8 illustrates method steps that can be used to implement some embodiments of the

present invention.



FIG 5 illustrates a | ens package that nmay be used to
hol d an ophthalmc lens to be inspected according to

wo b@operssent i nvention. FIG 6 is a side view PET/UR®06/017461
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package of Fig. 5. FIG 7 illustrates a pallet that

can be used to carry a plurality of |en ackages, )
Ttlh S4Hustraiss editionaiinethedistrps fplpan o Ustbio Tplentent mbodiments of

i . hod steps that can be used to inpl t
SRR enh : "5 e

s of the present invention.FIG 9

i rates. additional tho 2 :
I b R T N R
FdiGhe pResédtimishfigies a prior art nold assenbly which

can be utilized in some enbodi nents of the present

| PeNY i Bftratel @nebdork|didbPdrh FBRlife EGhYSHelitsGf AW @ABRent invention.

i ncl udi ng conponents of the present invention. FIG 12

| Fldish riﬂﬁs@t%te@.afc%ﬂfr{)l@érltﬂt 0512 Bt uﬁl?iédkhf? c?’x}i%'ie)ﬁét?o%qxziiﬂ?some embodiments

conjunctron w some enbodi nents o presen

i ofthe present iDERAGLED DESCRI PTI ON OF THE | NVENTI ON

Accordi ngly, the present invention includes systens

and met hods for providing a processing aid that

facilitates thBETASPEDIDESCRIPTHON OB MHEIN'ERNdEON

Duri ng manufacture of ophthalmc | enses, chips, tears

and ot {R_@éorgﬁgly; tilge pRsdht |imti®mﬁndr]:ﬁled aysemedntynethods for providing a
speci al i zed 1 nspection systens that create an imge of
chioRessmgidivgt Baiitsfowthe speqiipn pd OR]!‘@‘H{ Ci%\ﬁ'ﬁnt er )

proc esﬁ%n% gxaﬁﬁf%tu@&r cfp%ﬁ#a%ﬁ: 1esB8 st 38 ahflSther defects in a lens
anal ysi's 1ndicates are defective can be physically

seqr ekt atkd yospegiobzed iesyeelion systemsahat cieate axiamgeof esdhdens and

lan }fl'lzteo}_qa . Slgqée%llﬂ} g@ﬁ%@ﬁ%@g&% SRSt gggxg%t%ng.giegsaeg that the analysis
agRERR R E1d8iR c TBY b ﬁhd%?ﬁaﬂ? RERBELRY frbM8sdod $8REd, s@dh as, for
e

system anal ysis to be defective due to one or nore of:
abxaniplbbliesn srompied solrdt siseatest tozacke o EmiePt 424hbdaBs. bei ng

fol ded,jover onto it.self. Suc - :
ot RS ol B SR PRS- AEL By BRYEcinea
afiR ih§Jetenes steAcanndistg bedefdotvpdesie e onuwnt o air babbles on the

pglgr(f:’aig Solfgx enas“agd 3qgnslbrg:?nrgof\éled%d Ioggrpoelﬁct) iitgeqf. Such false defects can have a
significant effect on manufacturing yields unless they are relieved.

According to the present invention, a processing aid and improved inspection
system can include a processing aid solution dispenser and a transport subsystem for
moving the lenses from the processing aid dispenser into an inspection position. In
addition, the present invention can include an illumination subsystem fo generate a light
beam and to direct the light beam through the lenses. The system can further include an
imaging subsystem to generate a set of signals representing selected portions of the light
beam transmitted through the lenses, and a processing subsystem to process those signals
according to a predetermined program. The illumination subsystem can include a light
source to generate a light beam and a diffuser to form that light beam with a generally

uniform intensity across a transverse cross section of the light beam. The illumination
5
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system can include a processing aid solution dispenser
and a transport subsystem for noving the |enses from

W0 b@opessessi ng ai d di spenser into an inspectiPOT/US2006/017461

position hi addition, the present invention can
include an illum nation subsystemto generate a |ight
brshsyistendl carofidiheeipeludh @ lensgssenigzie favus a@hmdmeoﬂ tbe §glgt. beam onto an

ggq%g? t em C Eor%qlé Ifa]ler qc! gg}ﬁe@%ﬁ ﬁxgl (@‘g? &c 8 S;t)oelrrlrt] m front of the
Afiagb pme @cf fotnlihal diffbdr bb@@g%ﬁrfd%&gﬂnt dlﬂﬁe tRs@ghnd he

| enses, and_a processing subsystemto process those
si gnal ElGckiiugirates anexemplasy srasespingaid gispgsand amha lens inspection

'Jggllém NAtG r ﬁpﬁ%%gs%m CAdaf g&#sgxdﬁm%h{dgg{g% - 0L atelec?ro mechanical

nerate a eam an
| degtues teaalmcupetbﬂ]e af aglanms&kﬂng apnedetsrminedtdens bf Hproeessidg Soltion onto

tra Se Cro ection of the |ight beam The
.%ni irflw&ﬁ%mﬁ@@?wwﬁﬂ%wm 178 e&ﬁ@/ 1gclpdess a transport
%ﬁ@@@ny 13,%nf 1Hl§tﬁﬁ1aﬁmﬁ’ Sddst Bmals, Mﬁnig‘l@ﬁb?ﬁs@éﬂl Q@taﬁd Q rocessing

i mage pl ane, and focus a portlon of the” |1 ght
cﬂub@ys’a:nf %Q;aFICp di zﬂso illpstfates repefet mlaehanmgéz ﬁiraﬁBOYlog fr@ccmad lenses,

Bt R Plnc2 R BRER e Bk 2 don] ALY Ofpalets 30,

audh Pall@rs® daN HPRE EdreRadyRl € Btok of 2R Yhdldgys. processi ng
ai d di spenser 5 includes one or nore electro
nmecharfhecardiag ta waes engadimentp abihe potsenidrywitisneptiargo inspection by the

%xﬁsdiﬁgéf&%rp ?}%tc%?? tﬂé l%rc:gs%ﬁl%sa'l@glts?%séﬁté g @%&Q%% gx%cessmg aid

PeRe™ Spectt on syst
gsehmoalolnyo mp’mlhahdeslﬁn@s twisnsipaid proudsingtagincliRiondincludes

RoOguaRn B ER:biodl i RdeShr e e 4

8 SCTEA 0, ELCE A TR L2, KO0 i procesing i

niegpieaser Srnag inclmﬁcfoaemlurhah ptuylp a@hd palloti@h@ad'.{ﬁot iBagtated), wherein the
ens

et SR srans 80sBRE R i ol el aRienE pmadgguate o

| AyRAHS Beculdté @folifts bﬁﬁ@@@stsingrmbyomm fo@ash bHB 8&isé N some
system 10, the processing aid di spenser 8 dispenses a

FI thg erosessingiaishdisprnsersgh bh spalrelleddiyseepmputer processor and
%%%%%ces& ng aid solution includes
CH20) x CH2CH22CR, where R incl udes at
I east Ianfmg)@/nh tKél-'}ﬁGEez@ﬁ?Eﬁ?&(ﬁéﬂ%m&%?:ﬁfﬁ:(@&ﬂf@kﬂnplanﬂrecﬁng a flow
o] x(CH2)3.. The processi I spenser
S rShdn piere 89 shpien i E%Fg‘ srcholdka g ORQ£AR iop. The
'ﬂrbéé%&ﬁ@ﬁﬁ%luti‘@ﬂ%&ﬁ'1§‘d1§15b%séﬁlﬁﬁb Mcﬁ\éb%ﬁhﬁlb FerR B fdfe?, %'aﬂ thelude, for

aid solution to the dose head under pressure adequat
fegample one or more of: an aqueous PEG 150 distearate solution or a solu‘non that includes
RCO,CH,CH,0(CH,CH;0)x CH,CH,0,CR, where R includes at least one of :
CF3CFy(CF2),CH,; CH3CH,(CH2)CH;, and Ry[Si(CH3)20],(CH2);. In some
embodiments, the processing aid solution can include a concentration of the PEG 150

distearate of about 50 parts per million (ppm) to 500 ppm. In other embodiments, the

processing aid solution can include a concentration of the PEG 150 distearate of about 25



di spensi ng accurate anounts of processing aid solution
to each of the |lenses. In sone enbodi nents, the

w@e@eassshg ai d di spenser can be control | ed byP&EI/US2006/017461
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conputer processor and executabl e software. Dosing
with the processing aid dispenser can, include, f

erartplaboutdioPe ppin Poaes qrehpdimeniy GEbRIL0 Welide 8 91oRGS o’ig%laid solution

olution into . J,e 3 h | . Th
iy e e N L AR S A
opht hah Bl ofhenembadients, dming can incdele, fayrexemplepbre gmgore of |

or nore of:. an aqueous PEG.150 di ' or.
lEShaRR PR B A SO R SR Pt Ot s Al in a strean,

%%%E%%ﬁ@ gﬁ%%}%%%&%%&%_h& !p?(gﬁgsi tﬁ% ;éf()l(%ltj'on introduc‘ec.i in the
R0bi4 Tty 3 Acterdingiy iresdudembodimentshdospizoea deiludy depgsiting

ol uti on can i I ' .
e@y@gﬂml@n@ﬁl%ﬁgﬁ&@gﬂ%&ﬁ;@@?&%ﬁ}r ﬁ%lﬁbglggféﬁ \%1?%88 includes at
RER ol o0t CESIFOSIOFBNC ST, CHREHD)ATIES ShdByESi(CIEN2 a1 (0B12); in
can I nclude a concentration of the PEG 150 di stearate )
ﬁé)%@ Rpm into a

@anﬁom ?@ﬂut betwbeus0 N e PRNPPIBEHELBHES BPHER

al so incl]ude a_.pr Y i ' LOCH

SRR BRSSP, AR t EBELISER o ccamo
Sttdck cotvesnseasladi nent s, dosi ng can include, for

exanp one or nore of : jn]:uroducti on of..th

le, : :
pr 0c eSS IhrEPCRTSBIIRFEA Cil BRI ABSSETUE Fig 7 fidora G solution &

. _ . . S< 1 .
e
i gftartoftmdle t6 one biorflimary il & the porand sefewsriel thepmgounit pf hydrophilic and
sonme_enbodi nents, dosing .can include depositing
DERARBEIS MU RICS TN 3ch o7 "CH2CH20)
R T
IRodphllcHENSinaphilicsegments ineh Balestleapolarseguiyhse At egnmercial

ppm.t.a .500 ppm or, ab i
A RRSR R0 B30 L ROBP ML g 1 some
| RS, IRGRIIIRE iscal@ltéhtbdis sthture watheleoleeuld ankinaibars it is

| en ld. Still f h i
pﬁraézsyégtgd h@e@ ,ulgom ﬁX&JB;‘ﬁlt@lqe’l%]ﬂ Egag?sgtlg:gggqtl iltgg %ﬁgprgti%g?f, 1—a1LB numbers have

S oo | i e A o ) o _
AL ARl 0 B0 g ) it il
oguicaiitraions mad WMIK pdctrbseophie Irathe pagsentrinyentions rsfarense to the HLB
bR B st SMchASBREhlE T et o5 presen

Referring now to FIGS. 1 and 2, in some embodiments transport subsystem 12 for

conveying a lens from a processing aid dispenser 8 to an automated inspection system can
include a conveyor belt 32; and illumination subsystem 14 with a housing 34, light source
36, reflector 40, and lenses 42 and 44. Also, in some preferred embodiments, system 10
imaging subsystem 16 includes camera 46, and camera 46, includes housing 50, pixel array
52, shutter 54, and lens assembly 56. Computer processing apparatus can include an image

processor means 60, operator interface means 62, and supervisory computer 64; wherein
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Bl ock copol ymers, which are surface active, are
classified by the ratio of the hydrophilic and

wO ophisBi c segnents in eh nol ecule. A |l arge neob®s2006/017461

commerci al enul sifying agents, such as surfactants,
have been assi gned a HLB npunber. In so

menﬁmpccrsgordawm 08¢ @ Ofcapinchislestorigs eda C? tsfﬁ% fack Means such as a
u!lr?d n: 8Lh i s cal cul ated based upon
Et%r I?SQFI nu? %rcatl on data. Alternatively, HLB
nu rrbe r@enbﬁ‘l/lg, thaspoe wabisysitmd 20y potvided torstdve @gnulgtugle of ophthalmic

¢l oud points,, gas.c t I

SreenbRs o AR RR 0 P Ba sy P HOT et Selefipoed 72 n
igen d[!llﬁﬂmna'h%fl SLRNSRm Q1 ik Peovilldd 8 Rkt W ight Béum and to direct that
according to the Structural approach. Referring nowto

@S, thrbugln thedensenmouing thraveh iedprsingneseppesition, Sehsysiem 16

12 fo conv yi a lens,f [
(ﬁeggé{?gérse‘rga bgng},s rg@g%e%l{lég{nlﬁ‘l@ a?‘l? Zo% pggéo?lg%xereof transmitted
A6l 8ach iAEHRERY Qénsbﬁidf th&;?fralis&dtythd;semgmatsno precaisnestubsystem 20.
14 wth a housin ght source 36 flector 40,

divdsystons 89 reppiven g"%ﬂ Slgmﬂii érom sbgysin Ap é?‘i?’foéasses those signals
eargp o@{nﬁgta n@%@%@ﬂi}?ﬁ%ﬁﬁgi?&ge gh' ?ﬁﬁé&t@dﬁeﬁ@ shB'éSJsféﬁﬁ‘@O generates a

I ncl ude ousl ng 50, “pi xel
Eﬁigrﬁhrﬂﬁ;atlﬁ@ bt Teast oﬁécominmbri afitbe kesemd witlbibe e@bn@me@t of subsystem

proceSS|n ppar can_ i ncl ude an SSOF

e e S R e R
Ufeﬁﬁer%‘lssﬁ%&%fe%f‘@ﬁﬁﬁm@f@&essor means 60, 62, 64
|nc e storage nedia and interface means such as

a m)nl Waith refecbnos egain t(pElG dewrb’éyor@ﬁé%ﬂfl tipnsporpyibpistem 12 is

sub em 12 is provi

g O3 & DRIL,Qr JHorg, ﬁaéx qu;mg Q{}% fﬂ;}é{lggdﬁkéo%ﬁqhgﬁe t ;Ifor movement
aarbtﬁﬁﬁaﬂ ARIRRS bhBNORY 5f Bidte Hi8feds A1Ag @M cafinedizdita aEhﬁblddnve means
['11um nation subsystem 14 is provided to gen

I Gnghshorg@ém wiate ths iller end, theseb b Srove s Qﬂpgﬁyqrﬁ)@ |agﬂ)§g§ha’c endless
11%&\% ggeften{b%% 4k IJﬂ zﬂﬁ 1§ @p%?ﬁg& s PMaPREdes 72%re 1%\9!9&%%&&% system

nera a set S representing the Iight
bER a2 Siodildohtimsous lme sxdmamm]ﬂsacmmmummmmxeo u‘glltﬁreamly, though,

ted | d
piovestiy Suntyal s SRS b B0 Bl i
i g‘gkfr?éésanfdﬁﬂ RHABY ShEMAS nﬁ%e@fo@g@@ﬁ@s vreoseis enihsbelow

I ng t a predeterm ned program For each
| msqpeng wthsystars 16subsyst em 20 generates a si gnal

i ndi , g >
iM_nt kcﬁt-\‘{gsn g}pg%mq%ﬁﬁ%mo ﬁ% B%Sé%pls?tf tﬁ? %Eeérlﬁ & C Josglg@ tl‘haﬁl gf{)uﬁs of lenses are
' Hls el 1h,cyéle§ﬂﬁu&§ye%p@rm 9gansatesiess. The datvelying sysitinngilizes a

whet her each
mechanism, referred to as a walking beam mechanism, where pallets are pushed by an arm

attached to a linear slide. The slide extends to move the pallet forward. Upon completing

the slide's stroke, its arm is retracted and the slide returns to its starting position to begin

another pallet transfer. A complete pallet transfer occurs in three stages: a start and

acceleration stage, a constant velocity stage, and a deceleration/stop stage. It is during this

constant velocity stage of movement that lenses are under the cameras 46 and are being

imaged. Preferably, an entire cycle takes approximately twelve seconds, and the resulting
8
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i nspected lens is suitable for consunmer use. Wth
reference again to FIG 1, conveyor belt 32 of

WO e@aaps8E subsystem 12 is nmounted on a pair, PCT/DB2086/017461

of pulleys (not shown) that support the belt for

nove ar.ound an endless S l e
BB RS SRRl e i LeetdhaRgfoan G abty.
tsﬁlg'léjﬁﬁfe@c%?@bééﬂzllé »@Mh a@dnetttﬁﬁgf%p ¥ind mé\@ut:h@ aCHBMBIAAE velocity

belt ‘around that endl ess pat Preferably, the drive

tefare rdaghing dheacasebra 46 ﬂmfhcontmn@e@ tiva constanispesd vnkit ol e lens images
i% ﬁm 10 u Cﬂ snoot h, continuous or substantially
ht P R Ehne Al ternatively, though, |enses 74

may ben ﬁﬂ&iﬁdn anylsﬁﬂﬁjieéjettbf ot@lecsinstiemish022 mag be employed in
di sconti nuous or stepw se nmanner, and in Bartlcular

SRR l@nqu#@ryblwemﬁI@we@% sreontrollsddyy aamirplier 245 and fgparticular,
Ao h %9 3 aj‘ﬁoml ﬁh%@ﬁgﬁl sorhRdh IIE?I@? Iixotts{?ﬁable the
esli gn o "he Sy en1 |s such "t hat groups o

aoeatrolis pethied maohmrymh a2 t¢ reatovedhe ﬁa&:ﬂmgﬁjhatvmmhﬂ lets from the stream

LLPRGE VG PASMIS TN LB e 4h6 I er g PGP pLbvgtem 10,
A BcPIRReD A0 BhiriRd Eﬁr@ﬁ%}ﬁtﬁg ?rﬁf)éc@mﬁ s&ét@ﬁebry ﬁa'ﬂletg 80, ddMroller 24

slide extends to npve t f of war d
mww@nmw@amhm 2ltp cmnsvemrﬂb the, packageahaning lmeQSrtb@th@Me been

de retyrn start 0si ti
6%83 1 fﬁ? hg Pn%léﬁ ﬁfg Ji tglgﬁéage a rge(%{ 1}}%({.1& gmprg?y %gsed that removes a
twiaNepallet BOELSSteN 10 i @8e ﬁli}algﬁ‘éhn tBe il is add unsu1table
accel erati on st a% ia constant,  vel ocity stage
gty

decel dragingmrBvGEns i GEresivet hﬁélgahbqaﬁ“gtrwr@ﬂ%tha%hﬂhe lens 74 in
6L 85408050072 TR FURP L4 P SERIEK PO i vam.
cWith @efe&lnestoamp}SoX ian&ﬂ;ejn)(elt amly\ﬁé is érspméd msaxiﬁ:balrteea housing 50,

ey AT EORE DY kel giiey 5o PSRy SUnbriS ol gl tude of light
%héo% SANCH B BRINS: me& bt geﬂa:ﬁitingta rteg@eﬁxteeaectﬁ@ euﬁraﬁ having a

pallet 1s at a constant velocity before reaching t
aamntadetﬁroanmom}mlom pasessnting ﬂnatmtcmnis’tQi rhnghslpe@dnm tibat sensor. As
a t he S been ca addi

oo iait e B RO e B SR FRAR RS A 280 aranged in.
Qﬁi@ﬂo@ﬁ%ﬁdi o aSpedn@ifindier on@Js@rnawamﬁm{mr smna;ae i tﬁat gnd may
controlled by controller 24; and in particular,
coORsFiH| approximytelycng aaillionggela prranesthis apE g S MeRlY é)OQQw%tlurrms and

0

SORASETIE0% sSHROE nSesOP st B o BEL G pnd notaton used
fitepgin tdfigtto @inels of the array.

Preferably, the capability of the vision subsystem 16 exceeds the resolution
necessary to classify all of the specified conditions for which lenses 74 are inspected. For
example, a camera may be used that is capable of resolving 0.012 mm objects. With
1,048,576 pixels in the imaged area, covering a 14.495 mm field of view, each pixel covers
0.01416 mm of linear object space. Thus, a lens condition, such as an exira piece or hole,

covering exactly three pixels at its largest diameter would be no more than 0.0425 mm in



of packages noving past the reject mechanism In the
preferred operation of system 10, in which | enses 74

wae@ecazarssi ed t hrough the inspection system by Pel/U81086/017461
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the packages having lenses that fava.been det oyt ned
szebBharefous, thevvision Aysien hat the epgebildy P& jggteqﬁqgec@ﬁgwpgmnlaﬂer than
e RSB Bl AR BB PRl AP R
e e TR e

ST fisbhy PF5e] 4HaY garheidrerssses igsp gl aspyRicto o pledetermined

%?%gﬁ?ﬂch%dfo@ﬁh il &E&ﬂ, Rﬁﬁgﬁﬁfwat Rast@fe cenGaoh 6f ik GBpected

( prxel array 52 is disposed inside canera
Henssé. MgorBGpedficadlyt the ebrshiamdgmatrfron themixelmsey) S2afcagen? are

is preferably conprised of..a | ti e I A :
BTk SRR SRS oo AR e o i
[RHRRCY g4 fiBhESHCH ipBx el UF £rRfit 52Niatd @spectingond digdital data value, and
proportional to or representing the intensity of |i. hh
istareidnt dasmvalhast wAmery lopaliondiay migAeffsnpssociated with the address

gr lg%,elgi%gll té?tteghegeljajceggﬁe QSEEQE%HMOT pi xel s, of pi xel

arranged 1rn a Iformgrid of a given

nunberpreferddyySubtdigieantMizngso capdofedrto exardiniat, ortceatrolghe dperation of
gﬁ% consi st of approxinmately one ml|ion gi xel s

st 14andoldy SRSt SPUTEO 16 aP AT 20 GRSl gorated n
Z%o%c%}gatﬁ%hﬁ%og%ém of Iléél'éc;st TRhEgh sPAEMI10NTOklaBomtel 84 the pallet

and notation used herein to refer to pixels of
t dngera thedyspePliaf meak pallet depsaralotebisliistpyessnce: kpoy iregetyang this signal,

subsystem 16 _excee the r | uti

L Piaposer OB ForpRs s gBg preuRe Digkarr BG Yopeylsls palet and then

| ﬁg&%@thgé‘a REfts, PRREESIS %o bstA theEXBO RO rolRr ddTiiedu@yisbsy computer.
used that is capable of resolving 0.012 mm obj ect

, A S.
WA thepatiaig;opligugsimeiag plang Hie GORERHOB ahakasecshe dsigely @ package and

14. 49 field.of. vi . ' . G 1. .
T g B0 B AR e B b e

as aln Bpbl ﬁac@iivlﬁigai Mckhl%ﬂ dtece Sigedl] thg iexgcproyessingdgrdware initiates an
pixels at its |largest dianeter woul d.be no nmopr.e.than .
01.11@3@253%@ gl precessgs dheigice to ths oyt syhsre %mn&zﬂf ﬂ%}ésui)l‘h]g made. As

c ti L ' a '

BB ol L ane i i panesoty
ainfenmtionys dered aptitthe dtartRrf dosessst pylet b sipéchetitne pesults are reported. If a

recei ves the.signals fr I magi b

s’_ﬁ?@@ftfl? 1&%@(&;1@%—&%@} ?@%@Pegﬁg B}?aglapégéég rs]%xé‘grs %oes not properly
S §&B@laSallBC AR hirther Fallef @4RFRE MenEdwBd Otfeafackage detect sensor
di scussed below in detail, to identify at | east one

csigodls b dateotf for paehi qulpﬁg@g]@td)ackages found on each side of the pallet.
Even more specifically, the image processing boards determine when to image the

lenses. Using fiber optic sensors, as the pallet traverses below the camera, each package
edge is detected. Upon the detection of each package edge, the strobe fires, and the camera
images the contact lens. The image acquisition is initiated by the image processing board
by transmitting a grab signal to the camera. After the strobe firing, the stored image is
transferred into the memory of one of the processor boards--referred to as the master
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| enses. More specifically, the electric signals from
the pixel array 52 of canera 42 are conducted to i nage

w@r@eassss neans 60. The processor neans 60 COPOUEUBH06/017461

each electric current signal fromeach pixel of array
52 into a respective one digital data value, and
shreeassort-m tamaenyeily 9é thet cazens eripgrQupcmat@rprms,qn geiarmmes which

PRGBS 0 A S BLE b o e

20e irBagd GRrettP beng dedeyed! Om&ﬂn@ﬁélg)r@éesﬁ‘&@ﬁﬂe@ﬂs v&Hé@e the image should
oper ati on, of subsgt?terrs 14 and 16 so that ?ht source
u

éz? Rreceseqdy tfedning dechasiowssqrs whjshrod thegn should acquire the image data
?_llxéqﬁhé g‘}sm? n‘glgt‘é?ﬁﬁ)@& {3{ al%c?ﬂx% orZ 4}%%1Q5p%§ggré Cx%/ds b8l vesults for
afraemmmepal | et sensor detects its pr esence Upon

;ﬁ;elov SRt} ol %gggggné% afspxggﬁgc?fﬁgtr %?rgz\sp;sagaﬁl gl? Q;?lf\)@{tlcgﬁ@arch vectors are
tﬂ'&&tfaﬁ? %‘?at‘w’/@fsécf1 ‘Tﬁ@ser Rotdd San B E&B Ehﬁf e&&hl k&@tﬁxc&!@ Jlglegch other

controller and he supervi sory ter.
caadithelpsatiopoad] aﬂgveamwg suﬁethgbmegmd the cbalc klagsefosmd $othe four

dc%%ge% %%%Fage and generates a signal. This signal

alens is in the proper position to be

| ﬁg:%kﬁ%@@%&% ke TRl b egRts Msde s getsmained tobe
andsiag 0ﬂﬁ§§&§1t‘i§l%pbﬂﬁ&9ﬁ1dtf9rtﬁé}%1&%ﬁﬁ WiBbRed Ipéfe% fBiokind, the
deci sion is made. {)art of the inmage capture,

simegpeoqrdingles that prigially deteetad fhetlenstdrerdtained arl_deﬁusther processing is
pc%ﬁﬁﬁ&e%: information is stored until the start of the

nex allet, at which tine results are reported. If a
remeest | S not recei ved-whi ch m ght happen, for

exanple, if a sensor does not properly detect a

pal | et Vitharfersgcs pow feFigs ) f-cndiddn as pesddhessin “lens oigkads to any

I f
D e T ok AR ah oP bR T T LR ARG A may
Exrevidemptecaé paciction al nay belesmetig qun egaesls) the té@ﬂﬂéﬁ@can referto a
deter éx\ggentouraeth | enses, Usin flber optic
SBhest s wlaplens.&tveripaleas-ogulap mseily QPiiealdnsrer g other similar
eRGte Iﬂ%ﬁ@gﬁhﬁ:ﬁ%lbﬁm%h‘%&te@ dr mUBOR A 8nAR %ﬁ Wh'lé?lrlel)/@ physiology is
each package ed the strobe fires, and the cane
|Cf¢at@@tgcaﬂ1u@nhampgéqg IleﬁSOIOTDW@ﬂlOMagnp@lmglelpm onis

|n|t| [oces
transm’t %ln{%o é‘gg P a %Eegfté’ ARPOFtS S]flfé V@ﬂﬁté’rog Wpﬁs {84 sigpsof ophthalmic
dénseb@4.fuch ag), fot HangilgcettatiTeses Whidh'1aRs b gehd iy RélRbw, semi-

ry of one aof the processor boards-referred to

t
SBherfa) ke deih o8 Jeoul BN DA CHRSGE 76,494 86, arFdiog ke Fagms a central
PG BHP 7TIRME! pdRERS 5 He AR PhNE54 Wl £lle o substantially uniform

thickness; however, typically, the thickness of the lens can gradually decrease over the

annulus 74c immediately adjacent the outside edge of the lens.
In some preferred embodiments, lenses 74 are located in individual packages or
carriers, and these carriers are held in pallets 30 that are transported by conveyor 32

through the inspection position 72. Various types of lens carriers and carrier pallets may be

11
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where the i mage shoul d be processed, informng the
sl ave processors which of them should acquire the
i weed evithatyateny Yhand F1GP deendoudlustTite awamice B2 thad vwydorused to hold a

ok L K965 LASLISHRES) B 05 BB b v 2

hor i zo@#gder 8D thchRs ¥ Siilistidiall$ PRSI IHERIRES 3ARd formed within this
potentjally traversed. These vectors can be spaced

apjarar faghparfaeh 1§ bare e5Topess Foewbivhot sricaymuherheewed fomohe top of the
Oéarﬁ%f. Avrgéz;hagﬁ e lefis FHENoEAA ; téﬁ@iﬁ/ 2y B Qacfxlrlgrrg? kK. a@irdga?g‘ferably, the
In the an mage. a |l ens |

f oun our corners o _
nlobs fsdulyl setimeged inyd sofutimnlcompaising wmehé carsier dahity | Boferdbdy, the

d i.ned to b i ssipg. Thi It is reported and .
GHRNGF OB 3 oigar b i e the Dig 1S of Syt T gphthalmic

| IBRY®4 %ﬁ_@écﬁtﬁ@@hﬁ So tidAlvher b Wkl pHedEntevich 86| RO Surfaces of the
are retained and further processing is continued.

LesmderP2Rhatrorna the et tandwto centdli the 1@ atlthe dntlomAf thascavity due to the

gﬁégegg&gigw£lens" refers to any ophthal m c device 74

resrdas™n or on the eye. The ophthal m c devices

74 mayWinthaefegico 8 Figab, £aiké@RdrtiaNthe terffYelefofRmBRbikre" 90 refers
For exanple, the termlens can refer to a contact

| lefMIXIHE PhBREATRIS thalitan reaghor Ay cwisdsto form papphthalmie lens. Such a

OB SRR 0,80 08B 00 SRR N,
phugl o UdGhlotlere ashiitts, phibiomid atheredta(ystsgand sther aiditive} one might
%ggg{ arg&mggag&%]%]\éing o~ 'aé%%Eé%&%gwg.?oépgggeﬂgfsduitta&e lens forming
oRRies MeGeb@bel tnofé ful@‘iﬁl'llJE?Pat.f 6. f&‘@ﬂdﬁgﬁ) & %htcﬁ{;% monomer mix

| enses which have a generally hollow, semi erica
sinelpdingicress digking agewtrand awitlatogc k.S (af. e §,776,66A (as80,

3‘%;91?5&2@?@?@’8@%&%&”&@@%@{%@0 L !sglg 1 Ztgz{}gr);;adﬁ%i ﬁgdpﬁ No. 5,512,205

S(ab s bedpblyahdrplusthbmnierishitek REGSding eMBY BikerstanBiigi8hioys).
the thickness of the |ens can gradually decrease over
t he anfEPws emhodimentyipdreleyedlinabmatcan inslusigtadpesethaidgmade from

itid € ela8%ners or hydrogels, such as, for example, silicone hydrogels, fluorohydrogels,
including those comprising silicone/hydrophilic macromers, silicone based monomers,
initiators and additives. Lens forming mixtures, or soft contact lens formulations are
disclosed, for example, in U.S. Patent No. 5,710,302, WO 9421698, EP 406161, JP
2000016905, U.S. Pat. No. 5,998,498, U.S. Pat. App. Ser. No. 09/957,299 filed on
September 20, 2001, U.S. Pat. App. No. 09/532,943, U.S. Patent No. 6,087,415, U.S. Pat.
No. 5,760,100, U.S. Pat. No. 5,776,999, U.S. Pat. No. 5,789,461, U.S. Pat. No. 5,849,811
and U.S. Pat. No. 5,965,631. Further polymers that may be used to form soft contact
lenses are disclosed, for example, in the following U.S. Pat. Nos. 6,419,858; 6,308,314;
and 6,416,690.
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In sone preferred enbodi nents, |enses 74 are | ocated

i n individual packages or carriers, and these carriers
wae@ohelsgs i n pallets 30 that are transported bRCT/US2006/017461

conveyor 32 through the inspection position 72.

Various types of lens carriers and carrier pallets may

beus e YWl 0§ pen-EmitkeE exanth e 1s@8e pBfeml 160y ﬂyp@ﬁs‘mauiw include

d t

bl oy o6 Il 2 sb RSB Reiien K itioon 4
donufilcod Apasikfiges A3Zendfid¢on £ rsxﬁ&mb hohredels. a
substantially planar first surface 84, and forned
m’tEin this planar first surface is bow or recess 86,

is concave when viewed fromthe top of the
carrier. A respective lens 74 is located in cavity 8
of eadtefeminging tgFig dfda pragrasn abinysxeppdary @rndd il 80 fqnawphthalmlc

SERTRS %te@ag@fyé Pabt £ rdaﬁ' gndnﬂfatc fred By fdrﬁ‘l'il}g the lens using a

cavity er e ra US O curvature,

dmm;tayt Iﬁﬁdll@O hzd]egﬁewach half hahepogdpiuwscafsistut with Whedesired final lens

e ophthalmc lens 74 placed therein, so that when a

Iéns 74 is placed in a cavity 86, the surfaces of the

carri @w@ﬁa& Rak nfdddg dOh:ﬁpl‘éQlW dontdif Q%ﬁt%aﬁqm itth eb@onfvex surface

|l ens at the bottomof the cdvity due ape o
tdewregnonils (o thowbadk ¢@V@ob¢1ﬁm8h®1 IEn@(baag makl pise)l ahép eéaopd part 102

or ik Fau E0e PO RS Bpmiirie Gt BTyl Sold picco)

owvlsx’epdren@sémg thesmaldk,ans fif o ibldgorfib 1 01 8nPfheGadébnd mold
i ncl ude E gmerl zabl e corrponent S ﬁﬂ nonmers), additives

PPERPRED Tovekieogethpicpnd aﬁt@cursﬁ g ferning PKEreR0 is placed in a
ﬁ*}'@ ﬁem@&gthgtcgﬁ%av@qg& I:J)IW% ce@ogﬁxt tﬁi&ﬁ 'p leﬂo'nP %ﬁe lens
opht n en

I'ens such as a con Faocdl
Sormiap nex tuens0 fsmubxerqgeﬂﬂ}b@mwe SDaﬁ@ clekel theéshsfornting mlxture 90 will

SO EhroR Ol TGt o dhs e fRee (P e - 02 are scperated, the
| dbddl 1B Cfotming-mixt 28 bo V\Hﬁ coﬁ’tn?u%% 88 ré B5orf mold o ion. The cured lens

prepol ymeri zation mxture | ncludi ng nononer s
ianil themold)are autgequnesily Ratted Noth BliGd@nROBin( éydeated) in order to release

epol r omer em,inclu ..crosslinkers .
TR [Fa oBrL e SRRt SR Bl $hiP Fespdhs abeRgnoming
teype can i ncl ude a lens that is made fromsilicone
el astorrers or drogel s, such as, for exanple
S| | i cobe rb@fébgcorwm%fﬁy@nl%@lhyh ket aemtn@ WiHolsas forming

bas 0 éé rﬁr%ﬁntgﬁéfrnlsvlafﬁ?@g{ ?%?galarl/né §¢ m&f‘d 1 1§§ oI t?egﬂgduced in the

ives . fens
moltl ussemblot 0Gafd is Gmﬁicamtly Ismbsthfamﬂrfommd s0aks thak ¢he surface of a

\%ﬁgmlggg fﬁ%‘o% polyylﬁgnyat%n of aheelgltls %})brmlnsg IZl%(ct)urg %%wh is in
contact with the concave surface 104 is optically acceptable.

In some embodiments, the front mold piece 102 can also have an annular flange
integral with and surrounding circular circumferential edge 108 and extends from it in a
plane normal to the axis and extending from the flange (not shown).

The back mold piece 101 has a central curved section with a convex surface 103

and circular circumferential edge 107, wherein the portion of the convex surface 103 in
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2000016905, U.S. Pat. No. 5,998,498, U S. Pat. App.
Ser. No. 09/957,299 filed on Septenber 20, 2001, U. S.

w@2006/124385 No. 09/ 532,943, U.S. Patent No. 6, OBGT/WSH06/017461

U S Pat I\Io 5, 760, 100 U S Pat I\Io 5,776,999, U S.
789, 461, 849, 81 nd U S
sapiachiith s Eatingmiye asp@rsynwéut e ﬁa&j @iy L ophthalmic

tend teft@p?&ﬂce ﬁ%éfq{olé FRSRB1, 210D ﬂ'd%§hﬁﬁ@l@ntl}fl %o%gnd formed such

exanpl e, 1 n t | ow ng
6h@0B; Skfice afid ophiAdle)i6 TS B;mwd;byo*&aqmn o plmetqf ﬂga lens forming

BTy Euriaett gifutof bick oSO LB SPUGID e B et ingty,thefnner

%ﬂb‘ﬁfel shffede 104 drah@frbfianold halfaion atteﬂh@sqne SuteBtirfuké bEMB ophthalmic
A, senofilcon A silicone hydrogels. Mlds Referring

et 4o whillg thel@lterapomvezgtlafﬁp@ﬂ 0hal thy dagn meld helfl @lﬁ@ﬁnq!sdhe inner
an.Qphihal %ﬁh&lﬁﬁ@ fd7ys illustrated. Soft contact

|"enses can manu actured by formng the I ens using a

two pdhtsonelpilef206d miethods efumhking hfoldaE00t anpmgrr@tib yhe present
consistent with the desjred final |ens 74.

|1eﬁe§1twa4 igechion g Bytized pearang tor g ts%hrtq% cweefﬁr»
. i Szxﬁﬁﬁ g5t ACSincRIdk %ﬁﬂ&“ﬂﬁn&&dﬁ%ﬁotﬁ@&&t&?@%@nﬁhd@ft for

I ens (back nold piece) a second part
veixampée: &ﬂblmngvchammnd tcwngorissporitisg.t o the front curve

o S PhE3 bt BBl PRk e P g o 101102

ISkvEREL, 15 BEAE dﬂé'sdrf@@&éﬂt@@leﬂ;&% TAnaybOpahtd Foged Meld part 101-102
and an uncured | ens formng mxture 90 is placed in

i the/otheslepesunien cihee @@ﬁe@uenaﬁdatb@ﬁm@th% of a@eemeﬁwds
t he m)Aéju rhte%egﬂlsl nsT %unﬁn%gk%ﬂfagg "ﬂl%ts f%e 0301 drérlistlr%%t is used to

subsequen curi ng, ens

nhaldurlend Qn\&binle eutbodichentgdhe Et&htsﬁrthdftel 0ol Gt @Qﬂiaiz@m;optlcal quality
As the_ lens nold portions 101-102 are s&pa ted

cislr%ae fimisl, wlgehindepatesteaitids geffigiently spap @@cﬁqétlaé 2 lens
ﬁ@@fagﬁbﬁe@ﬁ’}; ftle ?5'8 mé}?ﬁﬁg{ ﬁj’ca 1R ForRih &Qﬁnﬂﬂh@oﬁ‘t‘a@t with the

sequent tTea urd nmedium (hydr at ed)
[ mokdntgemrﬂaoe seipteally dcheptahle.eBultlmmsinfsommentvodsusnts the lefis forming

TR R O A Sk o PTEL0E SENEE S0 L M 00 o

r&'ﬁﬁ@d %%ﬁﬁiaré’ﬁtérﬁub@ Msciidfgivt@out limitation, spherical, aspherical and
cylinder power, wave front aberration correction, corneal topography correction and the

like as well as any combinations thereof.

Methods

Referring now to Fig. 8, some embodiments of the present invention include
methods of making an ophthalmic lens 74 comprising, consisting essentially of, or
consisting of the following described steps.

At 801, an ophthalmic lens 74 can be contained in a lens receptacle. At 802, the
ophthalmic lens 74 is exposed to a processing aid solution comprising
RCO,CH,CH,0(CH,CH,0)x CH,CH,0,CR where R comprises (equals) at least one of :
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m xture has the curvature of the front curve of an
ophthalmc lens to be produced in the nold assenbly

wa®eansss s sufficiently snooth and fornmed sucPCT/081006/017461
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the surface of a ophthalmc lens 74 formed by
pol yneri zation of the |ens form n}%gmxture which is in

c 6F QA CliRk GH:HEH £ nf Q&) E i and R Y1 BUCHa)20pA CHA)s| it 803, the

a . i t the - - | jece
SGERBAR, oy 8 O0E SERAEL TSI gy 19 0 Bl L5 s
sdescribediaboge and a8 the brocedsigr gdiolafiorecigcbehe@fdm the ophthalmic
extends fromit in a plane normal to the axis and

eXt®nding fromthe flange (not shown). The back nold

pi ece ROAAASHAY goeplngﬁgn Sy ggeri?géﬂt él’%d}%’lél aga 1%85';%@3&%16 can

surface 103 and cir r cir rentia
whneheienfot banguesta dams ofold hart ¢ Ohirewhish tiiedens WwiSformed by curing a lens

i pcontact with the.l.ens form i Xt ur as the . .
eIkl BB S SR ettt AerbsRtinveptipg can
paduitisRdy iftlidemembes FSBAaRS ¥n dSHhAREL lefs 34 ESEHERL | Wnsisting
snooth and formed such that the surface of a

opfeilyiof qreassistreraidhaipllowing stens. dt 90U eleos fariing wigure 90 is

f ' m j it hyt surface 10

BN AL ol AL I 8 R85 5 oMty o
cpart fle AL9(2ade 1ddoahirishrixture itexpbded thalpblyhibzizaedn Mesating

the. outer surface of the ophthalmc lens 74, while the
OO i AERET LRI RI9E BHitE0 T 18 PO A SRS iEIeing HyiRtuie 1AL 903, the mold

dedrtsn®@3 - 1028d BGFat&INf R t@{)élﬁﬂfoﬂﬁﬂé]ﬂﬁ% f%'h%g% B thed Yithin the mold
hi sonme preferred nethods of ‘'making nol ds
apastsr1dil nig2tis atdessilple e &¢ 004, the epitthaimic leng ¢ tsi axposwad!tdianglution
is.utilized accordi t o known techni gues, wever .
cSolihle Bl E IR B i by GBS Sh arruel it gDh ag which i
t R edUeacHATb UeH G seh R4t @ AH08; the 3bRihAEhic MrRMARYn be exposed to
turning, or laser cutti ng. }'&%8 cally, lenses 74 are

2

f PiveessH ad solutan thahiack 2 O Gt HCHoCH. @G CH,0,CR where

1R1- . Myl . rf.ac f S
A O R e e et e St
ORWSi (A diH2ace can be formed using a | athing

met hod, or other nmethods. As used herein "lens formng
surface" nmeans a surface 103-104 that is used to nold
aCoherg Syktemsone enbodi nents, any such surface 103-104
can have an optical quality surface finish, which

indicates that it is sufficiently snmpoth and fornmed so
that - aRFIBEEdt tediis Bl sttt gipsrane LRsfrytine some quahpdgments of the

Bprk @RS inheATB S iMRkEfehAlAd MiSRRERE M §htd1900 can include a

computerized server 202 accessible via a communications network 201 such as an Ethernet

network. A user can use a computerized system or network access device 206-207 to
receive, input, transmit or view information processed in the automated control system 200
and to control manufacturing stations, such as, for example the lens inspection system 10.
A protocol, such as, for example, the transmission control protocol Internet protocol

(TCP/IP) can be utilized to provide consistency and reliability.
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nol ding surface is optically acceptable. Further, in

sone enbodi nents, the lens form ng surface 103-1 04
w@amohazns8s a geonetry that is necessary to i npaPCT/US200é1¢17461

| ens surface the desired optical characteristics,

including without limtation, spherical, aspherica

and o kysteiercopendsvicakipeF7r antconipamicitd with tor auanated control

r ogr aph ection and.the |ike Il  as
RGPl REREL RO YR E AL FObIRY B8 WiPe b fiftPovs st access
devide 286-200 iayaifeedt WAt aftothied PoRsH @sttbrﬁ%()tah Hthe automated

i ncl ude net hods of nmaki ngxan ophthalmc |lens 74

ceBiipksystien200cwers iasinghyyendds snbe aptworl £01.oHowevei eianigmated

c%ilkélzbg/ﬁfeﬂu %glflgﬁl?gr&]ﬁ\gg}q g)}(f §snk£$ d8c9a} %Ss,“b systerns, such as

mepaamwmedlﬂidaﬁ(iﬁoodshﬁg apdibhddtabage lsémérs ﬂfht t&n exgeageshically

éo a EFOCGSSIH ald s I i on conpri sing
CH2Q2CR where R conpri ses
(equal s) at | east one of : CF3CF2( CF2) XCH2;

CH3 CHa{eGER:Xeb s anainelu by b %&%013 )n?éiﬁdi?/%@ h3serthpRBvice, such as a

the ophthalmc |lens 74 can be inspecfed at an
keveanid eredion mgm andmussy stipnt deyiesusichaes atdisplayieseniapd@r printer,

R R TR T e

sBhringriagORBtiRL af ﬁ‘lﬁﬁﬂdctaﬂbg) giovests, G@thlaﬁtﬁ},ﬁdzft@ﬁﬁ@bﬁﬁégegate data
can i nclude, for exanp a lens nold part 102 in

SHHFRE: B3 qsérfls.ﬁt%%reh‘éﬁsﬁe@lob’\gﬁ 2CGFYER & ba\qeéh%dfft@ Fopriiy available for
aegaﬁgnaﬁméﬂuhﬁg daﬂa%m Raticl Bod Rgrodi ment s, the

present 1 nvention can a nal I'y T ncl ude met hods of
maki ng an ophthal mc | ens 74 conpri sing, consisting
essentyipedally, anfaccess devins 286207 wolfl acdess froddtomated cetted system 200

Flog i FENER P ALLE R b e eI B AT E g tintsofoware
EANRL TR BedhidticBipertda tark@llandMagd QRTMIN S rb @RS, ﬁ&%ﬁh&gry browser,

m xture i s exposed to a polynerization’initiat
aﬂéf@r gthephost gpcest spdbvara i I setsrcasesi ata@re@ulablea)rwm sughas a Java™

rt 2 1
%ﬁs éplé?b? gg%féta#%de{ro@:th%geivert@g tgg'ﬁ%ﬁga} 10, 4C0qs3 %16\/19%'206 207 and
eﬁiea‘uﬁelﬁat\bhé $istent feessletlicp 206207 Q1 pa3f s atomendicbhteol shétem 200
904, e ophthalmc lens 74 is exposed to .a sol ution

Pé‘lﬁf?lﬁbl ?rdmplféreréﬂ.taﬁ@ns HeTwlsrrepiisiary spiviare fastallsd feqre agamputer
rEdd@Bledn SR, RRA s 2@ RONphi ch it

The invention may therefore be implemented in digital electronic circuitry,
computer hardware, firmware, software, or in combinations of the above. Apparatus of the
invention may therefore be implemented in a computer program product tangibly
embodied in a machine-readable storage device for execution by a programmable
processor; and method steps of the invention may be performed by a programmable
processor executing a program of instructions to perform functions of the invention by

operating on input data and generating output.
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remai ned attached foll ow ng separation. At 905, the
ophthalmc |lens 74 can be exposed to a processing aid

wa@eloati2ises t hat i ncl udes RCO2CH2CH2O( CH2CH2QO) x PCT/US2006/017461

CH2CH2Q2CR where R conprises (equal s) at |east one of

: CF3CF2( CF2) XCH2; CH3CH2(CH2) XCH2; and Ry[Si (CH

3) 2o f@rp pBbodiBenisolaisyaitained Ref datahapgcandw scoubbpd or otherwise
. L1 ust . : . ¢

ot D8NS RO it Sk B3RS TP IR

effuidnt atcesy®tpminf0daaand faclliste capatdsnp udcesd foatdtser ver
202 accessible via a communi cati ons network 201 such

as an, Ether net networ A user c use a_ conputerized
syst E =2 BE lﬁ‘é;f%? R CQE‘_E 38@\‘??"& EADRES ed mpqy&emce 206-207
ahdMetmarduFARE Mol profesy b&Ver 2@)&%&6%&1&%%%%3?&%&&& B€ihe present

“automated control system 200 and to contr
IvgRudm cThe ¢angrod erai00cnepdesiagiroesssorf3d 0, sichmp bre ptmmoteens

NN S ——
conaatatiol T&€ROHPY01C arhdx®ntthiicaRe deicBBOY bl be used to

consi stency and reliability. A system access device
copuntsates i cxynpiane wathe netverkid9d vath shescew depiver86-207 or a

PRUELS0E 390 B0 07 00 20 SLor e o

the server ss device 206-207 may

interact with the autonated control system 200 as if

t he dbepretsdr 3thisratio iB gemenmiaonetth astebggdeyi@3iot he storage
di n “@ﬁ{ network .201. However,. the autqmat ea contr?l ,

SYS1 SR D80 IS BRI BT B R SEEn o i e tuding
cSlabABASE FTiohYSd QOFge SAFesTE gC AORBER 1a¥€ 2R hAr8 AHRIBRES),

processing and/or database servers that can be
opféasd papge davicss, andpeseseepnduetongisowry dedcassnolbakRasiom Access

M PRTD e B BRI 00T I RRGRRIN 4T Tonse,

and a user output device, such as a display screen
and/ @he porageeleyicasd3d vart hiete adedgiahe3) Sifor Edrgrollind; thd Beycessor 310.
Tgerver cag(grl)s i n¢cl ude .one or nore dat abases

1ps

204
? BICREOH R G UE GorPed R ERaTh & Yo PRE iisicby operates in
alaRtRbE WehdRd &ﬁéé’l‘ft thv@Rti Q"c@%@&ﬁpfé?ﬂl@ Pddebiot 4 ﬁﬁ énag gt‘égerate

as a data warehouse, allows a server to have t
condeed sigpalavapperble orafiows qouipnesy invdded mufractfaciungg datiens to

. a al i cont r data. .Typj.cal ly, an access device
"ﬁ}g\gm%tfn%h%(‘? Stggsc%tgtbe Q’P?S?iﬁtl%%g & control system 200
The storage device 330 can store executable programs operatively functional with

the processor and data related to the manufacture of ophthalmic lenses.

Conclusion

The present invention, as described above and as further defined by the claims
below, provides improved processing and inspection of ophthalmic lenses. A processing
aid solution, such as PEG 6000, or any solution that includes RCO,CH,CH,0(CH,CH,0),
CH,CH,O,CR where R comprises (equals) at least one of : CF3CF,(CF2),CHo;

CH,CH,(CH2),CH,, and Ry[Si(CH3)20]x«(CH2)s, is applied to a lens in a ophthalmic lens
17



using client software executed at the system access

devi ce 206-207. The client software may include a
w@ewen2sshypert ext markup | anguage (HTM.) br oWBET/ISB06/017461

proprietary browser, and/or other host access

software. In sone cases, an executable program such
rasptacldaw afdermjo feriditptathe remyvdlof diohmbdasial dentamthichlens in the

server. 202 to the system access devi.ce 206-.207 a .
ohitie s recemacyRHiEh b OB Rai ok SBuRelbs e B heing folded
oPér ANhaMbNRLBE tEREBY BEilsHS ROUARANHIBGSPHT th&oPRhalmic lens 74.
i npl ement ati ons include proprietary software install ed
froma conputer readable nmedium such as a CD ROM The
invention may therefore be inplenmented in digital

el ectronic circuitry, conputer hardware, firmare,
software, or in conbinations of the above. Apparatus
of the invention may therefore be inplenmented in a
conmput er program product tangibly enbodied in a

machi ne-readabl e storage device for execution by a
progranmabl e processor; and nethod steps of the

i nvention may be performed by a programrabl e processor
executing a program of instructions to perform
functions of the invention by operating on input data
and generating output.Iln sone enbodi nents, data

contai ned in a database can be scrubbed or otherw se
enhanced. Data scrubbing can be utilized to store
information in a manner that gives efficient access to
pertinent data and facilitate expedi ent access to
data. Fig. 12 illustrates a controller 300 that can be
included in an access device 206-207 and the
manuf act uri ng process server 202, according to sone
enbodi nents of the present invention. The controller
300 includes a processor 310, such as one or nore

m croprocessors, coupled to a comuni cati on device 320
configured to conmuni cate via a conmuni cati on network
201 . The communi cation device 300 may be used to
communi cate, for exanple, over the network 201 with an
access device 206-207 or a process station, such as
the |l ens inspection system 10. The processor 310 is

al so in communication with a storage device 330. The
storage device 330 may conprise any appropriate

i nformati on storage device, including conbinations of
magneti c storage devices (e.g., magnetic tape and hard
di sk drives),
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opti cal storage devices, and/or sem conductor nenory
devi ces such as Random Access Menory (RAM devices and

wRead/ 1238y Menory (ROM) devices. The storage deeT/ts2088017461

can store a program 315 for controlling the processor
310. The processor 310 perfornms instructions of the
program 315, and thereby operates in accordance with
t he present invention. For @fﬁ@ﬁ!e’ t he processor 310
may generate control signal §perate vari ous

equi prent included in manufacturing stations to

i pl. enment net hod steps of the present invention. The
Whfriggleingdisce 330 can store executabl e prograns
operatively functional with the processor and data
rel atied to re of t.hal m.c, | es
Conellasi o HAPrERAARb S FuleRd ATolupRIE nssshod
cangriamgf urt her defined by the clains bel ow, provides
inproved_proggssing an? i nspection of ophthal mc

| ens&8NtaRIng heophthalynglensdip ignsseceragieh as PEG 6000,

or a I i . CH2CH20) X

CFQC%@%F%J%(SESE t&)a%%ﬁﬁgﬁsg%? % é%iﬁé%s; giﬂ%ﬂegast one of

RO 0N XTHE))« CH3CHZ04R wherdR camgrises (equals) at least one of :
[ ) I.S~appl | ed NS, i .a

e At TP re et o R Qe el e « ne

re ”Uﬁﬁépe@tﬁngl&hé 1o biRIerdecpRittSRith BE ahtBRRtddNedsNBspection device;

ophthalmc lens receptacle with a reduced incidence of

opht Falsivigdhe presessingpidedluiprs 5ond dle entshalmic kehensel ves

and thereby facilitates accurate inspection of the

ophthalmc lens 74. CLAIMS What is clained is: 1. An

i npraved riichedhaf ofulgiges sitivgeia thedphs RRatptadte t@figrises B@nold part

ngthod conprising: containing the ophthalmc lens in a

utibiped todadenbipdenSex posi ng said I ens to a processing

aid solution conprising RCO

2CH2CH2Q( CH2CH20O) XCH2CH22CR where R conpri ses

(equdl s) dthelnedbaed oidaiof 1, wICFSCER( BiF) DRbBsing the lens to the

PRSI0 WO HBCP BAGS SEBBTRIon TN s e SR Ra adn th

préte higRoRE¥hCe; rinsing the processing aid solution
fromthe ophthal mc |ens.

4. The method of claim 4, wherein the lens is submerged for a period of
between about 30 and 900 seconds.

5. The method of claim 4, wherein the processing aid solution comprises a
concentration of RCO,CH,;CH,0(CH,CH,0), CH,CH,0,CR of about 50 ppm to 500 ppm.

6. The method of claim 4, wherein the processing aid solution comprises a

concentration of RCO,CH,CH;0(CH,CH,0), CH,CH>0,CR of about 25 ppm to 1000
ppm.
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2. The nethod of claim1l1l, wherein the |lens receptacle
conprises a nold part utilized to fashion the |ens. 3.
wab@eretskdd of claim 1, wherein the step of expOBFUS06/017461
the lens to the processing aid solution conprises
subnersion of the Iens and the lens receptacle in the
procdssi nFhaimktlsm eftdlam 4, 4zvheifdile thesstdporf espoghgibmles to the

e T
R, DI ERE TR U PSRt 50

papouto vy the lamemmacleacomh@mﬁéherﬂ@@s of claim 4,
wherein the processing aid solution conprises a
concentrati on O RCO2CH2CH2Q( CH2CH20) x CH2CH2Q2CR of

about3. 25 IPEMbShDO 14, 7wherbia theplooessifg «id solmich comprises
wherein the step of exposing the lens to th

ab?lé@@s’s?%soéwwmm CSREIEAESn 96 B&Qz%é%%ﬁ%@ﬁzo)x
cﬁl@z@ﬁzdzek drAbautso rP%% abo?p%gg%p% ol g%é’é %%Q@Qﬁphauc

I'na‘concentratio pn1|nto a
noEstyty in the | ens receptacle containing the lens. 8.
The met hod of claim4, wherein the processing aid
sol ution conprises about 90% of a sol ution conprising

a concent ripeindihdd HCRiRREERM (GERGKLLdex taCld26hipERER Bbnt curve
about 50<£ pmto 500 ppm and about 10% of a

npadd picge pihBe@redesppatidsolwive d3eilitgies Tedering the dengfin Biediant curve
in the lens receptacle conprises a front curve

n%ﬂ&%ﬁ%?ece and the processing aid solution facilitates

centering the lens in the front curve nold piece. 10.

The nethod of claim1 wherein the step of rinsing the

procédsi n&"hsl%et%%ﬁ okalam ¥ phsrcimige éﬁ@ﬁpﬁ Hnsing ﬂ}eemgcessmg aid

ST PRSP 5 SR P A 01 e 9 o

redepiaclef. | nspecting the lens with an

11.  The method of claim 1 wherein the step of inspecting the lens with an
automated lens inspection device comprises:
directing a light through the lens to form an image of the lens on a image plane;
and
analyzing the image with a computer processor to determine if defects are

present in the lens.

12. A method for processing an ophthalmic lens formed in a mold part to
facilitate removal of wetting related conditions, the method comprising:
releasing said lens from the mold part;
exposing said lens to a processing aid solution comprising
RCO,CH,;CH,0(CH,CH;0), CH,CH,0,CR where R comprises (equals) at least
one of : CF3CFy(CF2)«CH,; CH;CH,(CH2),CH,, and Ry[Si(CH3)20](CH2)3, and
20



automated | ens inspection device conprises: directing

a light through the lens to forman inage of the |ens
worooa/121888e pl ane; and anal yzi ng the i mage w t PCHUS2006/017461

conmput er processor to deternmine if defects are present

in the lens. 12. A nmethod for processing an ophthal mc
rihging sfid proedssing zid fivhdsgpdtenst o facilitate renoval of

wetting related conditions, the nethod conprising:

releasing said lens fromthe nold part; exposing said

|l ens130 a r@@@%ﬁ%ﬁﬁi @Jgﬁrlzaﬁm fut & siﬁgfﬁﬁbgﬁﬂhﬁﬁlﬁc lens to a processing
RCO2CH2CH2(( CH2CH20) x CH2C2CR wher e conpri ses
aidethgaracpessing pid aspenise COMPLERBCR2( CF2) XCH2; o
5 CHBCH2(Crig) XChe g Reh S1p o) R Ol b SR S BBUTNA 361 ot
sai d processing al rom sail ens. : processi ng
salutoragpagrisingsR €O CEXCHZ(CH,@H, ORIUHAHIO; CREN S chnceatration of
apr ocessi ng aid, the processi E’l% ai d di spenser

R3pP PBHE: S0 RPEUNE A EY 3o F FORbFIYS B9khRIsFe §opfaining an

ofiBRBAS|NG between Im to 5 m of a solution
conmpri si ng RCO2CH2CH2Q( CH2CH20) x CH2CH2QR2CR in a
concent r atienspoft sybient fobPospipminHths Gbnp purve ntodd piccain & gosition
in.a front curve I i ece containin n opht hal.m c
10 whibh@nsbie e Relob R Cs ety i et e a3 B et
R@@gﬁ%@%@t@iﬁ@ﬁ@,{t&@ﬂﬁb@ﬁx&%&@b}vi@fj ahdes the
aut omat ed sol ution di spenser to dispense the solution
of RCCRCHETRtOeled cPRiTyber rit cpprdmeresithr positinningaef thy front curve
. C C, .
o080 B0 AR SRIIBL 0. DBEEReA b ety 0.0R sotuon
di spensi ng of the RCO2CH2CH2Q( CH2CH20) x CH2CH22CR

solution. _l14. The, processing ajd apparatus of claim 13
15 addi 5‘.‘-onaﬂ’%9p£°6ﬁi§mgs41§§9paaﬁumﬁ3%&% aqdidqredly copprising:

For rinsi o & Ra kSl s i ikt on
i nproved aenbiogd stfiof Gorminsggahe bpb whithl deianidedneatém a
nol d part, the
15.  Animproved method of forming an ophthalmic lens in a mold part, the
20  method comprising the steps of:
depositing a lens forming mixture into a cavity formed by two or more mold
parts wherein at least one of the mold parts is transparent to polymerization
initiating radiation and the cavity comprises the shape and size of an ophthalmic
lens;
25 exposing the mold parts and the polymerizable composition to
polymerization initiating radiation to form the ophthalmic lens;
separating the two or more mold parts such that the formed ophthalmic lens
remains attached to a first mold parts;
exposing the ophthalmic lens in the first mold part to a solution suitable to

30 cause the lens to release from the first mold part; and
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nmet hod conprising the steps of: depositing a | ens

formng mxture into a cavity forned by two or nore
wodod/1psi s wherein at | east one of the nold peeT/BS1086/017461

transparent to polynerization initiating radiation and

the cavity conprises the shape and size of an

opht hal mi expcsh}gthexq:}mem@ns htaiiﬂmlﬁaistpmldgaumcdaprwessing aid

7 aa SRBRE RO TR Ehb-bhRe Al Lk b R

tWO @EmPRER (Sflath) REKAS oBEI6D: @p@Fz{m)Immetctmmﬁz and

l ens remains attached to a first parts; exposing
t he BpyhiifainPel((@hDs.ifar 2 Amepieriad Of&ﬁfwe@hm and;24900 seconds.
solution suitable to cause the lens to rel ease from
the first nold part; andexposing the rel eased | ens and
t he fior st Thelighs pathin @5 avhRprat drdemdfoahihgemiktire Odmprises a
X(gtrrprl Si nq RCO 2CH2CH2Q( CH2CH20) X CH2CH2Q2CR where R

h lifg@atlatiqfual s) at | east one of: CF3CF2( CF2) XCH2;
CHGCHQ(CHQ)XCHQ and Ry[Si (CH 3)20]x(CH2)3, for a tine
peri od of between 30 and 2400 seconds. 16. The | ens of
cI ai av.15 Menm'thndtdfe:ldim@ Winareinrtlge lehx fumenginintniesesipases at

dr ogel for 17. ,The thod aof claim 15

1 te‘?n@%ﬁ qcﬂga Es‘fg?ﬂ'ﬁfii ﬁr%‘bﬂ’g E@ﬁﬁ%’ses at | east
one of: acquafilcon A baI afllcon A and lotrafil con
A. 18. The nethod of claim 15 wherein the | ens form ng

ni xt dPe cdhpmethns oficlaimast winreindhe leps Efrimjngomixure comprises at

Y Iy A

sédogildoans. form ng mi xture conprises senofilcon A 20.
The nethod of claim 15 wherein the surface of the
first nold part conprises an optical quality surface

finigg f oﬁﬂg%étﬁbdaot%mew%g héfke Eﬂihﬁﬁ{lf?ﬁ 1an{ urd < aﬁugses

| east one front curve an opht
sadoditdoncAir ve of an opht hal mi ¢ | ens.

20.  The method of claim 15 wherein the surface of the first mold part comprises
an optical quality surface finish formed in a shape and size suitable for at least one of; a

front curve of an ophthalmic lens and a back curve of an ophthalmic lens.

21.  The method of claim 15 wherein the solution comprising
RCO,CH,CH,0(CH,CH,0)x CH,CH;0,CR comprises a concentration of between 50 ppm
and 500 pPpm RC02CH2CH20(CH2CH20}X CHzCHzOzCR.

22.  The method of claim 15 wherein the released lens and the first mold part are
exposed to a dose of the solution comprising RCO,CH,CH,0(CH,CH;0)x CH,CH,0,CR
of between 0.5ml and 4ml.
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21. The nethod of claim 15 wherein the sol ution
conprising RCO 2CH2CH2Q( CH 2CH20) XCH2CH2Q2CR conpri ses

wa@:2@oenemwsi rati on of between 50 ppm and 500 ppnPCT/US2006/017461

RCO2CH2CH2Q( CH2CH20) x CH2CH2Q2CR. 22. The net hod of

claim 15 wherein the released Iens and the first nold
part 23r e hpbuwedfchim 28 odsrafn betmses 812umd ot vdapihiesphition

coaE Rr OB e OB AR GO FhRED Bp r g ffoaviy

aﬁerdmgjgafﬁohmesoﬁmonﬁhm dREEbWE ey,
RCO2 CH2Q( CH2CH20) x CH2CH22CR renmain in the nold

part cavity after any additional solution in the dose

f1 ows,away, &ﬁ’so‘éﬂ ﬁ&ﬂ&f%@gnﬂﬁ%@g%‘gﬁ{ha{rﬁ g%rﬁQnQQnold I;?art the

opht a]m I'n"a no
nichiedsdoepsisofg thelsppseft i ng a [ ens formng m xture |nto a
cavity fornmed pore, nol d parts,

by two er ei
| east  one dgpostt Hé an]'gpﬁpo&gmgsm}xéurp FHR §[9§(Y®h\l\? d gy two or more mold
pol yng#d %ﬁéﬂeﬁf‘a’c 'l&t'sﬁ (')r%tdf'?ﬂe B tfﬂs ‘?Qtrﬁ};é? ateR€o Y)hﬁéﬁzatlon

conprises the shape and S|zefano ham ["ens; .
ex pommgtmghedmmd atphﬂ]t: saut}dcotmmspmthjtmhapezemldl sgze of an ophthalmlc
conpm?smlon to polynerization initiating radiation to
f or m e ophthalmc |l ens; separating the two or nore

mol d part sxsasaly thbalold ﬁ'tsfﬁlﬂﬁﬁéjp&m%ﬁ@dbﬂﬂ Sorhid¥ftion to
remai ns attached to a first nold parts; exposing the

opht Relymegizpiéamsinitinting sadigtiogtto ey @pbthﬂbma legs} ut i on
sui tabl e ts aﬁ%&%&h@ R}?o J)lel? n%lpglase flsﬁ%é g)?rtn%% 5§1t1thalmic lens

nol d part; posi ng ens an
fi rsirenmhsiatrmhédtocnﬁrspmokblmﬁsng aid sol ution
conpri Si n% a HLB. of tween 8. and

0, for atinme . .
period of CHRASHgSHe §pit ﬁﬁlan% @1%@&§%I§n01§@aﬂmftsﬂﬁtl%smtable to
cont galsk @fe @ﬁ%@k&& &t (5 OB Abld Mgk, anPr 0CeSSi g

station utilized to process an ophthal mc |ens during
| ens f abr iexpasingthe tdlenscdlens ohd the fagtpaoldipas te o pprdessingaid

mor on@l‘"@%% ﬁ%ﬁ@f gﬁﬁ‘g{‘%ﬁ 45! & clil TSt Beriod of Between 30

nor e
and 2400 seconds.

25.  Automated controller apparatus for controlling a processing station utilized
to process an ophthalmic lens during lens fabrication, the controller apparatus comprising:

a computer processor operatively connected to one or more processing stations via
a communications network;

an electronic storage operatively connected to the computer processor; and

executable software stored on the electronic storage and executable on demand, the
software operative with the processor to cause the one or more processing stations to:

expose an ophthalmic lens contained in a lens receptacle to a processing aid
solution comprising RCO,CH,CH,0(CH,CH,0)x CH,CH,0,CR where R comprises
(equals) at least one of : CF3CF2(CF2),CH,; CH3;CH,(CH2),CHj;, and
Ry[Si(CH3)20](CH2)3; and
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a comuni cati ons network; an electronic storage

operatively connected to the conputer processor; and
wez@eurmBi e software stored on the el ectroni c BEDUSE6/017461

and execut abl e on demand, the software operative with

t he processor to cause the one or nore processing

st at mmapsctttioe leex pobe leas repshimblalwitican sriemated s mesgpestionalevice;

| ens receptacle to a.processing.ai d.solution

amﬁ@ﬁ%%ﬁ&fﬁ%@%%ﬁﬁ%ﬂ&ﬁ@Tﬁ@ﬁ%ﬁd?%wHaR

conprises (equals) at |east one of : CF3CF2(CF2) XCH2;

CH3CH2( CH2) XCH2; and Ry[ Si (CH 3) 20] x(CH2) 3; andi nspect

the lens in the lens-receptacle with an automated | ens

i nspection device; rinsing the processing aid solution

fromthe ophthalmc |ens.
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