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1. Field of the Invention

The present invention relates generally to the
field of manufacturing ophthalmic lenses, especially
molded, hydrophilic contact lenses, and more
specifically to an apparatus and method for degassing
deionized water for use in inspection. and packaging of
contact lenses.

2, Description of the Prior Art

The molding of hydrophilic contact lenses is
disclosed in U.S. Patent No. 4,495,313 to Larsen; U.S.
Patent No. 4,640,489 to Larsen, et al.; U.S. Patent No.
4,680,336 to Larsen et al.; U.S. Patent No. 4,889,664 to
Larsen et al.; and U.S. Patent No. 5,039,459 to Larsen
et al., all of which are assigned to the assignee of the
present invention.

These prior art references disclose a contact lens
production process wherein each lens is formed by
sandwiching a monomer or monomer mixture between a front
curve (lower) mold section and back curve (upper) mold
section, carrfed in a two by four mold array. The
monomer is polymerized, thus forming a lens which is



in a hydration bath and packaged for consuner use. U S. Patent Nos.

5, 080, 839 and 5, 094, 609 di sclose respectively a process for hydrati

contact lenses and a chanber for hydrating contacts |enses forned M EW a05
nmononer or nononer m xtures disclosed in the forgoing patents. The process
di scl osed in these patents S|gn|f|ca3tly reduces the thruput tine by
hydrating the l|ens and releasing thelens fromthe nold cavity with

dei oni zed water and a snall ampunt of surfactant without any salts, so
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is made does not occur during the hydration process.
When deionized water is used, the final step of the
process is to introduce buffered saline solution into
the final package with the lens and then seal the lens
within the package so that the final lens equilibrium
(ionic neutralization, final hydration and final lens
dimensioning) is accomplished in the backage at room
temperature or during sterilization.

U.S5. Patent No. 4,961,820, also assigned to the
assignee of the present invention, discloses a final
package for a contact lens, wherein the package is
formed from a transparent polypropylene blister and a
foil laminate that is heat sealed thereto.

' While U.S. Patents 5,080,839 and 5,094,609
contemplate that the entire hydration process and
transfer to final packaging may take place in a fully
automated fashion, and while the chamber and process
described in the foregoing patents enabled automated
handling of the lens during hydration, suitable
automated equipment to prepare the lenses for inspection
and to handle the lenses at high production rates to
implement the methods thereof in a fully automated



2 0 MAY 2005 -3 apparatus was not readily avail able or taught by the
prior art. SUVWMMARY OF THE | NVENTI ON Recent devel opnents in the inspection
of contact |enses produced in accordance with the foregoi ng nethodd [ MA% 2005
enabl ed automated | ens inspection, as taught in U S S. N 994,564 entitled
"Lens Inspection Method and Apparatus", assigned to the assignee of the
present invention. Further, recent de&relopnents in the hydration and

aut omat ed handl ing of wet contact |enses, as taught in U S. S N 258,556
"Aut omat ed Met hod and Apparatus for Hydrating Soft Contact Lenses”, also
assi gned dppdhetasswaseadm tdmipresevailabbat bontaught dyaldled aut omatic
robotic h Pd ingrgf | enses during hydration, and prior to the inspection
t her eof e “A0tomated | ens i nspection system It is an object of the
present invention to provide an automated apparatus for handling and

preparing contact |enses EgimhRYPEE TR INvERPridtther an object of the
present invention to provi N autonat € apparatus for handling and

preparing contact |enses for inspection and packagi ng wherein the | enses

are inspect edpapdRaciAgebpded’® SAMEhEALhspectlion Sf Wddteican object of
the present invention to,  provide for transLer of the |ens begﬁﬁgg carriers
with degh®3e@saRdogdicst Add IRFR/FIRRCE AL FP 506 ERF e IHIR NS fiereof in

the aut oniié CehABR@E itdmaned lénssifspebetioan aly etugit tire present
vent on e sPhovils SRV SELoly! SR G AL SR IR Iy Peve
aut onat i cAppasatnspectdasaigned to the assignee of the present
invention. Further, recent developments in the
hydration and automated handling of wet contact lenses,
as taught in U.S.S.N. 258,556 "Automated Method and
Apparatus for Hydrating Soft Contact Lenses", also
assigned to the assignee in the present invention, has
enabled automatic robotic handling of lenses during
hydration, and prior to the inspection thereof by the
automated lens inspection system.

It is an object of the present invention to provide
an automated apparatus for handling and preparing
contact lenses for inspection. It is further an object
of the present invention to provide an automated
apparatus for handling and preparing contact lenses for
inspection and packaging wherein the lenses are
inspected and packaged in the same carrier.

It is further an object of the present invention to
provide for transfer of the lens between carriers with
degassed and deionized water to facllitate the
inspection thereof in the automatic inspection means.

It is further an object of the present invention to
provide a device for removing air bubbles that may have
formed on the surface of the lens prior to the
inspection therecof in the automatic lens inspection

system.



system 2 0 MAY ZOOS -5 lenses fornmed by lathe cutting wherein the
hydrogel is mintained at a dry state while the desired optical surfaces
are cut and polished. Further, the apparatus of the present i nventiloMAnigs
al so be used in consolidating spin cast |enses which subject a liquid
mononmer to centrifugal force in a nold which has the sane shape as the
desired optical surfaces of the |ens.-BR EF DESCRI PTI ON OF THE DRAW NGS The
f oregoi ng objects and advantages of the present invention for an apparatus
and nethod for degassing deionized water for inspection and packagi ng

whi ch may lersesrecruadi by lLatlhescobtiby eherskin ek ihydhegertiswith

ref erence ' t9~the I e i scription of. the preferred
enbodi rrent@,ﬂx?gigﬁg?ngtc%n?% C%?%%ewwgzighl‘éﬁgcg%eﬁﬁa%ﬁnodn&% ngs, wherein
li ke elenBiffagee ABS| guht@adppol dshefdeal Fretdeence mumpmdsatdidr oughout

the severabe vigusprag8nt Ni Mk AP ol 882 shSpaN JsiBL{ i ¢ Vview of a contact
lens <carrier which serves_as both_an”inspection carrier, and a portion of

the final TUMActdPehRIpSRkRgE2SE yaREeS WEigh isstiimat @ Viismid an
i nspect i Onnor@fidt eto Usell E DfhgaDSPeEteaifl Hr Abhlyy fi dheLontact .1 ens
carriers illustrated in Fi h the automated |ens 1nspection

1t
system Fiiie FTRE 2] Bﬁgg‘ﬁr%ﬁ%‘ﬁgirgggéi:?ét suR faqqsuaf fheng ans.

conponents of the deionized water degassing system of the present
invention. Figure 4 i t.al eyvatign view illustrating in section
t he degas vacuumtanksB@I i QM%ME&

The foregoing objects and advantages of the present
invention for an apparatus and method for degassing

deionized water for inspection and packaging which may
be more readily understood by one skilled in the art
with reference being had to the following detailed
description of the preferred embodiments, taken in
conjunction with the accompanying drawings, wherein. like
elements are designated by identical reference numerals
throughout the several views, and in which:

Figure 1 is an isometric view of a contact lens
carrier which serves as both an inspection carrier, and
a portion of the final contact lens package.

Figure 2 is an isometric view of an inspection
carrier used to transport a plurality of the contact
lens carriers illustrated in Figure 1 through the
automated lens inspection system.

Figure 3 is a diagrammatic illustration
illustrating the components of the deionized water
degassing system of the present invention.

Figure 4 is a detailed elevation view illustrating
in section the degas vacuum tank used to degas the
deionized water.

Figure 5 is a schematic view of the mechanical and

fluid flow devices used in the present invention.



Figure 5 is a schematic view of the mechanical and fluid flow devices used
in the present invention. 2 0 MAY 2005 -4 It is further an ObjeCtaPDhMV?mﬁ
present invention to provide an inproved nethod of inspecting nol ded }
contact |enses wherein the lenses are inspected in deionized and degassed
water to mnimze the formation of air bubbles which would create false
negative automatic |ens inspection dat&- It is further an object of the
present invention to provide an inproved nethod for nmanufacturing soft

contact | enses wherein the lenses are first nolded in disposable contact
nmol d franes, Q&réﬁb§QiﬁP?ﬁs%%c?Eaean°§e§5§sBHEéﬁ&tdéﬂMﬁ%&&PWwRQH and

t hen pack@&@@#ﬂd@ an sla:hpf@vé@l tiét R84t 8fenakbectiagt mdR deN S8R dkLd oni ¢
neutralizitlon of the pol ized lens tq occur in.the final package. It

i's furt heleB%SGh"&ar o t BRERE ArAVEACPSATES proficdenifed #¥oi ng
met hod of de@&mfeaptwue'}g Wtrhlﬁlﬁﬁm&Olthdatbeﬁ\aS:tleJﬂ =i arledmuustgles_@lef ective

| enses from.,the |i | e ense riqor _to _packaging. It is another
obj ect of”@ﬁéhpﬂﬁggﬂ QWﬁ&ﬁ§ gﬂf§8 ASEsVIYE P8foﬂﬁ§d§b51 of the contact
lens in dega@mmilanuﬂakaonlzed water and to provide for the autonatic

removal of the e|0n| ma egnf8%5 Qwi.ng, 4 @%%e%%e%% tth?ﬁgﬁi q%IIy, It
0

IS an obj ect OF t e p sen I iven to prov ¥ the
cont act | pmwoedder @mn tm@erMamebhOQt foiromany fialed uirisyge cic fon st ation with a

bubbl e bl Q-0bE A, s oRNeLAE 1ubAes hat; AUl i depyi se create
fal se negative automatic lens | nspection report
disposable contact mold frames, hydrated and inspected

in degassed and deionized water, and then packaged in a
saline solution to enable the time consuming ionic
neutralization of the polymerized lens to occur in the
final package. It is further an object of the present
invention to provide the foregoing method of
manufacturing with a consolidation step for removing
defective lenses from the line of inspected lenses prior
to packaging.

It is another object of the present invention to
provide for inspection of the contact lens in degassed
and deionized water and to provide for the automatic
removal of the deionized water following inspection
thereof.

Finally, it is an object of the present invention
to provide for a transfer of the contact lenses from the
hydration station to the inspection station with a
bubble blow off station to remove air bubbles that would
ctherwise create false negative automatic lens
inspection reports.

While the invention is described with particular
reference to molded contact lenses wherein the lens has
been molded between a first and second mold half, as
described in U.S.S.N. 258,654 "Consolidated Contact Lens
Molding" it is understood the present consolidation

apparatus is equally suitable for the consolidation of



VWhile the invention is described with particular reference to nol ded
contact | enses wherein the lens has been nol ded between a first and second
nol d hal f, as described in U S.S. N 258,654 "Consolidated Contact ZEN4Y 2005
Mol ding” it is understood the present consolidation apparatus is equally
suitable for the consolidation of 2 ®MAY 2005 -6 Figure 6 is a plan view
of an articulated robotic transfer head having an adjustable array of

convex lens carriers positioned inmediately above_a _hydration. carrier
havi ng a pl ur Ai9Yyref6 cbht AcPlARNEEEW REr BNN3L CRFYdAE SF HOFLLC

CrOSS-Se(‘t&iaQ{%Pékd K& 29" REVREG Cani hliysEtablenaeralheft isfex Déna wet
contact lens from the concave Iegs hohding surfaﬁg_of a hydration carrier
to the coramsdews dPRGLsLPRadelBFeERAtELYi BRPYEed FPYBSAT T ransfer head

Figure 7(Q)rifed K4988gSECHLARaBNEydbagtanmatic leinsesstutedroimof a bubbl e
bl ow of f nmechanj sm for rfnnving air_bubgLes fH@ﬂ&f%%éé%&é@ -l enses that

mi ght ot herwi sEl9¢F8ar 21 at §e2nEHIEPVETTIr SRS FéiS i hspectTon resul ts.
Figure 8 jpsL@siagieanati ehandrpasteal bf ar @ss- cosdtdan s Lrew of the
articulated robotic _transfer.,.head_j pan 4410 i ewed from
above. Fi"’é’lﬁ EFTFIVE Ej?ﬁaé%%f‘ﬁg gkgfégr%t ?)gl ?y%?sig%glés%cﬁgﬁgﬁ¥

i |l ustratiwmrciofé thevaxt hollangdsnoiaciec oft thesBart isaddR 596 prapoviéw in a
closed|m§¥%ﬁé¥%raﬁeahlIustrated frombelow Figure 10 is an el evation and
side view'ot an apparatus used for filling package carriers.with degassed

. . p
and dei oni zed Bagerei A (BecdFdanEEORET HeHhd OPp PRt (BT bFresent
i nvention; 1 R geE-Er 1dni S£aaPaubbakl ¥16WoST£Ss aeidham ieleviadt ofemoving

air bubbles from the contact lenses that might otherwise
create false negative automatic lens inspection results.

Figure 8 is a diagrammatic and partially cross-
section plan view of the articulated robotic transfer
head in the expanded position, as viewed from above.

Figure 9 is a diagrammatic and partially cross-
sectioned illustration of the articulated robotic
transfer head in plan view in a cldsed position, as
illustrated from below.

Figure 10 is an elevation and side view of an
apparatus used for filling package carriers with
degassed and deionized water in accordance with the
practice of the present invention.

Figure 11 is a partially cross-section elevation
and end view of the apparatus illustrated in Figure 10.

Figure 12 is an elevation view of one of the degass
manifolds used in the degass vacuum tank illustrated in
Figure 4 of the drawings.

Figure 13 is a cross section taken along section

line 13-13' of Figure 12.




and end view of the apparatus illustrated in Figure 10. Figure 12 is an

el evation view of one of the degass manifolds used in the degass vacuum
tank illustrated in Figure 4 of the drawings. Figure 13 is a crosqr§@%EP®m
taken al ong section line 13-13" of Figure 12. 2 0 MAY 2005 -7 DETAIL )
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention was
designed for and is particularly adapted for use in the post hydration
processi ng section of an autonmated contact |lens production facility.
Contact |lenses nolded in an automated production line, such as that
described in co- pending application U S.S.N. 258,654 entitled
" Consol i dat e (DEBALRE] SR TE OGNy OF [THE JPREFERRED EMBORDIMENIS st em as
described in U S.S. N 258,556, entitled "System for Handling Contact
Lenses During Hydration"; and automatically inspected as described in
U S.S.N 994, 5Bhecpriesant "IuRny HpetdforeReOnsH 4RE 2RFpdSatus" are

parti cul aphy,pealued daghies propanse LAVeRti 88scPRREHEEBATI ON PROCESSING
The present I nvention envi'sions a nultl-ggé ose dlspgsable | ens package
e

carri er WAFEReEEARGHFHAE PN Rt t2VERS i AGPFASHectfSn t hereof, and
serves aspaodpeklicen fafciery i natoprakagl agsabt moldespaet aan. A suitable
package carrier 20 is iJlustrated in _Figure and.s fo frominjection
mol ded or 2BREPAREES P ﬁﬂ%&t%%ﬂ%heﬁ?cﬁa?grggﬁg gﬁgﬁré%g%gfﬁbf%%ylene and
i ncl udes peplanar apgidarddw@idry ¥ eftan§ul 26By6Shapedibdse nenber 34 having
an angul a, dependi.n t Qe reqf. formng a first
f1 ange nen%épsgﬁ&a%téﬁ\%gdti%g ﬂéﬁ%%ﬁolé&ng ; ﬁ?grgggd Qh '

hydration system as described in U.S.S.N. 258,556,

entitled "System for Handling Contact Lenses During
Hydration”; and automatically inspected as described in
U.S.S.N. 994,564 entitled "Lens Inspection Method and
Apparatus”" are particularly benefited by the present

invention.

POST HYDRATION PROCESSING

The present invention envisions a multi-purpose
disposable lens package carrier which transports a
contact lens during inspection thereof, and serves as a
portion of the final packaging after inspection.

A suitable package carrier 20 is illustrated in
Figure 1 and is formed from injection molded or thermal
formed plastic sheet material, such as polypropylene and
includes a planar essentially rectangularly shaped base
member 34 having an angularly depending wall portion 38
at one end thereof forming a first flange member and a
pair of registration flanges 33(a),33(b), one of which
is visible in Figure 1, at the other end thereof which
are used to align the package carrier for robotic
handling. This package carrier is more fully described
in copending application U.S.S.N. 995,607, entitled

“Ophthalmic Lens Package also assigned to the assignee



pair of registration flanges 33(a),33(b), one of which is visible in
Figure 1, at the other end thereof which are used to align the package
carrier for robotic handling. This package carrier is more fully déesEMabens
in copending application U S.S.N. 995,607, entitled "Ophthalmc Lens
Package al so assigned to the assignee 2 0 MAY 20U5 of the present

I nvention, the disclosure of which is incorporated here by reference
thereto. Registration notches 31(a),(B)y are provided on either side of the
base 34 to cooperate with registration pins on various support pallets

used in the processing and packagi ng . operations to register the package
carrier arRf '€ QEESéhE”{W¥ﬁn%hgﬂliﬁBeo%HﬁQ%ﬂ§ﬁﬁﬁ.° gﬁ@%ﬁhf+%n1the center
of the packagsrpsrar €avhdye 36y i Néegrehby ot d herriqiswbachons of an
essentially sem-s rical, configurati.on, generally in copformance with a
curvili neal%’%ﬁé%% %pf:%\} ' %ht%ﬁ? ﬁg’é‘ﬂgl?ﬁgt hé esh%i%lhé]el s> d%\%?ed to be
stored therss B4 nta sesperhcondi thoneghislteratimeT gehs nom vanitdabl e sterile
aqueous solution in n Wyl t t : ' | - Pat ent No.
4,691, 820 TFRAET iR g%ggﬁhgéﬁéig%agéFgﬁggé%?ﬁﬁﬁ?g%g$ négw% l&%e pr esent

i nvent i on,opdma i s osor eeol s chhbepPagkiagcorqporaiew anrkensbforef erence

thereto. T | ' rRe- el e 1 | anar base
menber 34 %I‘gragéo%{}lg??mn]f a‘%yé%gegﬁ%tﬁglnéht_ ?%ﬁfh of cav?{%/égg??and

provi des fof Gt feackageeht afcCalittpadkaddt@andely i HPTeRDPEREFEHR with

dependi ng i adess 33f adn (HIsORc i §PEYI ablnt -GYHd Wik ot RyugaEibans, as
wi Il hereinafter be described. Depend n%aflan 3Sis also wused in the
final packHJtTfofY tHe o7 papne E&Sbe I heoitd ﬁr Y gTfRRFi Py Bf

gener al | y caesgonteshapest shoges @Richhiich addpreadbsedoenstyradsi st in

therein in a sealed condition while immersed in a
suitable sterile aqueous solution in a manner similar to
that described in U.S. Patent No. 4,6%1,820 to Martinez;
which is assigned to the assignee of the present
invention, the disclosure of which being incorporated
herein by reference thereto. The height "h" of flange

, .
member 38 dependin anar base member 314 is

38 depending from the p
complimentary to the height or depth of cavity 36, and
provides for self alignment of the package carrier in
cooperation with depending flanges 33(a), (b) on
specially configured pallet carriers, as will
hereinafter be described. Depending flange 38 is also
used in the final packaging of the product in
cooperation with a plurality of generally "chevron-
shaped" ridges 32, which will subsequently assist in
supporting the cavity structure of an inverted and
superimposed package carrier when said packages are to
be cartoned for final distribution.

The cavity 36 mey also include a plurality of tick
marks 37 which are used to assist in holding a contact
lens in the centered position in the cavity during the
removal of deionized water at one of the post hydration
processing stations. The package carrier is also

equipped with an annular flange 39 which is used for



supporting the cavity structure of an inverted and
carrier when said packages are to be cartoned for final distributgpﬂg%

cavity 36 nz.y also include a plurality of tick marks 37 which ar

assi st

in holding a contact

superi nposed package

The
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lens in the centered position in the cavity
during the renoval of deionized wateg-at one of the post hydration

processi ng stations. The package carrier is also equi pped with an annul ar
flange 39 which is used for 2 0 MAY 2005 -9 heat sealing a foil |am nate

cover inhghtekeh ipiPd dRopl bemimhte seserfdn thelawntacgprdende daring

final

di stribuytion. ut-out 35 |s used to facilitat gripping the
f1 ange 3Beﬁﬂﬁtﬂﬁeﬁﬁﬂ#¥éhfmﬁgﬁ Fﬁ8k88§eﬁen$t a%%ﬂgf€%f3+aninate i s renoved

by the cgpsumebuitddise Aheuteosr Basésneskd 3 fdcolimatedes a snooth

pl anar

surface 34 (a).fo _proyide it ahl o) r vacuum
gri pper s IBAPPAES LT %#ﬁ@gemﬁbcﬁnﬁagﬂ egﬁgéégggqgﬁggzé%%r SY g package
carrier gubicRgowarisils kamfjeatef ist remoyedatiworbheArcomspeeri ba vaerier for
transporthgglthe package <carriers through the automated | ens inspection

systemi§

Fi%trated in Figure 2. The inspection carrier 10 includes a

first and sec@ade overtioén) 340pbFoofingduidases PR cPLABREI ve the bow 36
of the pagkagecajf|gf agd rﬁwf&bd% a0 QRH 1A erfd SémPat NzbQe EBe aut omat ed
c

| ens

[ nspection syst em -

(0]

regi stration notches 31(a),(b) in the package carriers

the operation.

An inspection carrier for transporting the package
carriers through the automated lens inspection system is
illustrated in Figure 2. The inspection carrier 10
includes a first and second row 10(a),10(b) of cavities
40 which receive the bowl 36 of the package carrier and
provide an optical sight path for the automated lens
inspection system. E£ach of the intermediate
registration pins 41 engage a package carrier on either
side, with the end registration pins 41 (a) engaging a
single package. These registration pins engage the
registration notches 31{a), {b) in the package carriers
and provide for precise registration of the package
carrier in the longitudinal dimension of the inspection
carrier while a pair of hard edges 42(a),42(b) provide a
reference point for the downwardly descending flanges
33(a),33(b), which together with pins 41 register the
carrier package against rotational skewing. The
inspection pallet 10 is further providea with three
registration openings 43 on either side of the pallet
which are used to transport the pallet through the
automatic lens inspection station and to lock the pallet
in place during loading and unleoading of the package
carriers. The inspection pallet is further provided
with a pair of grooves 44(a), 44 (b} which provide a

the internediate "re istratign gins 41
engage aveSSMIYSTIPREEF SR EhendpPresi fddey (hith BaY PegHEEFal

41(a) engaginipcrt Siidl Saprelgageartiese duagirsd radr Doupi ssagagage the

on pins



and provide for precise registration of the package carrier in the

| ongi tudi nal di nension of the inspection carrier while a pair of hard

edges 42(a), 42(b) provide a reference point for the downwardly descgﬂme%mﬁ
flanges 33(a),33(b), which together with pins 41 register the carrier l
package agai nst rotational skewi ng. They-inspection pallet 10 is further
provided with three registration openings 43 on either side of the pallet
whi ch are used to transport the pallet through the automatic |ens

i nspect i opostiatiiven canic tiot cak dherhabbet rainzppirac medivanign aagitng and

unl oadi ng_qf_ t he pa e carriers,, The_inspection |l et_is further
provi ded” BiRGT 5 8 0 SFOR0EES2508) LATERE CRTOR TSN dF P £ B av 2005
-10 positiaueoyEampd dreren Ovepdetdonr agspent. MAC ipariirs mft kdtantyddices and t hen
renmoves t@g | Nspect | I he _a tic |lens. inspection system A
pair of sl ﬁé§1§§:éé§& d?%%%%%H%%engngégggPﬁﬁﬁg‘ \ﬁ%ﬁﬁ%P%%Q%ending
fl ange nefiaend3s meEmbdre Phckhgeheapackrg20 cagsiield @x.rated in Figure 1, the
pol ypropyl ene lans; ; G ILLS 2? Sgj a qual. ypucpgse. Fhslae tPpLOVi de a
carrier for the |nspg%{|on d? he Féﬁg by ‘t he a%@%ﬁg?ééhhleﬁ% |%s%ection
system af@rsdcuinld0 SR Vi dead pHEPeSEacl &ifret .t e foumtiqgmckagi ng of
the lens fQrridiStadbURON 49 8RE; R EORBUNELS:s FHESS P c&@rriers
are nolded in predetermned array, typically in a“4 X 4 cluster of sixteen
package caffifer@SRACTIIY SYSEPR; aRE FEFOPEdYir 6@ BF@Mid®ction nold by a
robotic wearpRicleais: e porkagpaeabyieks o20 tiet Ll fdaced on an
|nspect|o§.p%IL t 10 at a.$qélet Ioadln% statlo%: I n thegfreferred
enbodi nenf* g%%ﬂﬁ&ﬁﬁ?%%f TRrYsg, EORGRHEGS . These package

carriers are molded in predetermined array, typically in

a 4 X 4 cluster of sixteen package carriers per mold

cycle, and removed from the injection mold by a robotic

transfer mezans.

The package carriers 20 are then placed on an

inspection pallet 10 at a pallet loading station. In

the preferred embodiment the package carriers are molded

in a 4 X 4 array to maximize the gfficiencies inherent

in such an array for molding, but are transported in the

inspection pallet 10 to form a 2 X 8 array. The loaded

pallet 10 is then moved by conveyor to a deionized water

injection station 16 illustrated in Figures 10 and 11,

wherein each of the package carriers transported on the

inspection pallet are partially filled with degassed and

deionized water. The inspection pallet is then

transferred by a push conveyor to a lens loading area

where it may be batched with a second pallet to provide

a contiguous loading area with thirty-two package

carriers, each of which has been dosed with degassed and

deionized water.



in a4 X4 array to maximze the efficiencies inherent in such an array
for nolding, but are transported in the inspection pallet 10 to forma 2 X
8 array. The |oaded pallet 10 is then noved by conveyor to a de|o?g%ﬁﬁ ‘
water injection station 16 illustrated in Figures 10 and 11, &4En
of the package carriers transported omihe inspection paIIet are partially
filled wth degassed and deionized water. The inspection pallet is then
transferred by a push conveyor to a lens |oading area where it may be
batched with a second pallet to provide a contiguous |oading area with
thirty-two package carriers ) s.been dosed with degassed
and deionized water. 2 0 MAY—280% FONEER WATER DEGAS The present
invention utilizes degassed and de|on|zed water with a snall anount of
sur f act ant thetﬁ$n as.an |ns EIOH dia fordghe Aut c Lens

i)

I nspection Syst dBEEFFBEG 1 SR %ﬁﬁf?ﬁi “Ihen n? dei oni zed
water'is uﬂeﬁomnzeﬂewpaekagethcarBmaiﬂuaﬁquﬂt|mf|@mrﬁachymmophob|c
atiraction polueenast DR ¢ALLAEE: LaNHAN (G L akesoRlc fheLarrier that
formthe réecessSes may occastonally prevent enses F'om novi ng or
sliding cohpﬁ;metyonnﬁﬁsme descrdadped gredbi®erSithed? pbsit4 ons. For exanpl e,

in one known me@ﬁ%nlpoata%hﬁeaseete&e Jéer?ébe&”Eﬁe|¢£%k e Nydrogel
nmononer, which_is polynerized.,in the presence an I ner ent such as

boric aci F¥S¥ bR %@W deSELFHAEN RrUMYAnSRhGRiNAL Yragsion Peqwren ner t

di luent fi¢hs wnmecspaﬁesma the Rygdrregeals |enscliréngri ool v i zati on,

and the dléuent ) subseguentl exchan eq_for dei oni zed ter during a
hydr ati on the recesses may occasionhally prevent the lenses

from moving or sliding completely into the desired,
predetermined positions. For example, in one known
process, contact lenses are formed from a liquid
hydrogel monomer, which is polymerized in the presence
of an inert diiuent such as boric acid ester, as
described in U.S. Patent No. 4,495,313. The inert
diluent fills up the spaces in the hydrogel lens during
polymerization, and the diluent is subseguently
exchanged for deionized water during a hydraticn
process.

After this hydration process is completed, small
amounts of the acid groups may remain on the lens
surface. When the lens is placed inside the recess of
the lens carrier, these acid groups may cause the lens
to stick to the surface of the bowl of the carrier.
Without freedom of movement, the lens might not move
completely into the desired predetermined position. 7
When this happens and the lens is subsequently inspected
using an automatic Lens Inspection System, the lens may
be rejected for being ocutside the field of view, or may
otherwise be erroneously identified as irregular or
imperfect.

In application U.S.S.N. 258,266 entitled

“Surfactants as Centering Agents for Optical




g;fgeszuAitﬁ; tP;s hydration process is conpleted, snall anmounts of the
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stick to the surface of the bow of the carrier. Wthout freedom of
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inspected using an automatic Lens |nspection System the |lens may be
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may polyoxyethylene 20 sorbitan monooleate, more common
known as Polysorbate 80, or tween 80 or tween 80k". It
has been found that the addition of tween 80 at a
concentration as low as 25 parts per million parts of
solution allows the lens to move in package carrier 20
without sticking. Larger amounts of the surfactant may
be used, and for example, the weight percent
concentration of the surfactant in the solution may be
between 0.01%. and 5.0% The surfactant may be mixed in
any suitable liquid carrier, such as deionized water, tO
form the desired solution.

Preferably, the surfactant concentration in
solution is in the lower end of the above-given range,
and for example, the surfactant concentration may be
_below fifty parts per million parts of deionized water.
Using the surfactant at this lower ccncentration helps
to avoid, or to reduce, any foaming or bubbling of the
surfactant in the solution and helps to reduce
subsequently the surfactant concentration below a
predetermined level.

Degassed water is preferred to the prevent the
formation of air or gas bubbles when the water emerges
from a pumped high pressure fluid line into a low
pressure (atmospheric) environment. When deionized

water which has not been degassed is used, small air



be used, and for exanple, the weight percent concentration of the
surfactant in the solution may be between 0.01% and 5.0% The surfactant
may be mxed in any suitable liquid carrier, such as deioni zed mazﬁr A0
formthe desired solution. Preferably, the surfactant concentratio Mgy e
solution is in the |ower end of the above-given range, and for exanple,

t he surfactant concentration may be ..helow fifty parts per mllion parts
of deionized water. Using the surfactant at this | ower concentration hel ps
to avoid, or to reduce, any foam ng or bubbling of the surfactant in the

sol uti on apgdraldes ny restugein StReegueRbby bBeosur tast ashscqreentration
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||| ustrat eq e Qs i3 Pidlausesdsi s 91di.20r 3HBLLCq Ll ushiAlion of the
degas nodule, while Figure 4 1s a detailed cross sectiondl “an l%vat i on
view as théllysfass ign i Lhe pdedas zeadwdeer whilpr Bigdes ghdsugh i nput

line 112 f gema3 16 QiR It iofUr 884 WNLGHLMBY view as the
degass unit 122. Deionized water is provided through
input line 112 from a deionized water source, which may
be the same source as that used for hydration. If drawn
from a container, an air blanket in the deionized water
tank or an optional pump 114 may be provided.

The deionized water then passes through filter 118
in order to remove extraneous particulate contaminates
that may be present in the water.

The deionized water is then provided to the inlet
121 of the degas unit 122. Within the degas unit, the
deionized water is divided among a plurality of tubes
124 arranged in manifolds, and then recombined into a
degas unit discharge 126. The degas unit is operated
under a low ambient pressure typically from 4 to 25 torr

"which is provided by vacuum pump 128. This vacuum pump
is aﬁtached to the degas unit 122 by line 130 and
discharges the excess air from the degas unit by way of
line 132.

After the deionized water exits degas unit 122 by
discharge line 126, it passes through line 136 (a), (b)
through a precision dose pumps 140 into manifolds
138{a}, {(b}. The manifolds are used as a common source
to supply a plurality of nozzles individual contact lens
package carriers at the dosing station 16 and the
robotic transfer array 102 mounted on robotic transfer



be the sane source as that used for hydration. If drawn froma container,
an air blanket in the deionized water tank or an optional punp 114 may be
provi ded. The dei oni zed water then passes through filter 118 in order to
renove extraneous particul ate contam nates that may be present in t%@ﬂV?W“
wat er. The deionized water is then provided to the inlet 121 of the degas
unit 122. Wthin the degas unit, theisadeionized water is divided anong a
plurality of tubes 124 arranged in manifolds, and then reconbined into a
degas unit discharge 126. The degas unit is operated under a | ow anbi ent
pressur egtypkaakloy .fr amed pummpb 140 ruseddi th psmpréﬁﬁdéégﬂ?sﬁgbﬁﬁﬁ%punp 128.

This vacuum punp _ i s attached t. ag-dniet M122 Bymbisng F133 d&and
di schar g881PRa 288 &8s & FCtWEWPﬁ%éﬂﬁeggg %ﬁ?tbby yB m line 132. After

t he dei omegggfmgt erm@q [t Oyagas Bayt New Bprkdi SOR&r @é’el Meuntgs ¢ passes
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dosi ng st at | on .16 fpggg 4r ansf aeianiaedl 62 texuscddi e obot i ¢
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ce 100. The t he
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Meteringg Irg‘gbt,mq/sgﬁ Bays g\teyre}zfpﬁc_};) thatvarie mvenfdd 1ing drive units
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dose thecpackpgshowscép 1deeEbforedhei ngsmastilion f5iGF@Mon and | ens

sticking, to ?ﬁf@éﬂﬁgeéééléénﬂ Surg 4, there is shown in greatex

| detail the monomer degas unit 122. The degas unit is
comprised of a pressure boundary consisting of an outer
cylindrical wall 144, a top plate 146 and a bottom plate
148. Defined within the bottom plate 148 is a port 130,
which is connected to vacuum pump 128, as illustrated in
Figure 5.

Top plate 146 is attached to the cylindrical side
wall 144 by means of a flange 1350 and an O-ring 152
which is compressed between the flange and the top
plate. Compression of the O-ring and attachment of
plate 146 to flange 150 is accomplished by bolts 156
that attach the plate to the flange.
Passing through top plate 146 is the water inlet

line 121. This inlet line passes through the top plate
146, divides within the chamber 144 {a) by means of a "Y"
connector into two or more lines, preferably of equal
length to provide equal back pressure resulting in equal
flow through each branch. Each of these lines is
connected to a silicon manifold 160. arranged within
the degass tank are are two to ten silicon manifolds
160, each manifold having ten tubes which are permeable
to gas. In the preferred embodiment of the invention

six manifolds are provided. Manifolds 160 are arranged



water on the sealing area of the package) and to pronote the proper water

| evel for the inspection system Turning nowto Figure 4, there is shown in
greater detail the nmonomer degas unit 122. The degas unit is conprised of
a pressure boundary consisting of an outer cylindrical wall 144, dMﬁY TR
plate 146 and a bottomplate 148. Defined within the bottomplate 148 is a
port 130, which is connected to VaCLiL%r‘Q punp 128, as illustrated in Figure

5. Top plate 146 is attached to the cylindrical side wall 144 by neans of
a flange 150 and an Oring 152 which is conpressed between the flange and

the top plate._ Coppression_of O . t-ac ate 146 to
flange 150%i% %%E%gg??sﬁgglgg gggtgg’lgéggt ﬁgﬁtg' tlgech e (g% afggt o the

fl ange. RemsiYiel maongbotds phahecvasectedhdnnwastesriasnl et |ine 121. This
inlet |line passe t a 6 VA : M 1 i hamber
144(a) by rreaﬁgt’%f}‘lgwgﬁglq%ﬁﬁeg{eg?lei %?ot%\%odg%’arsoﬁgﬁwnieg,H%‘tflggggabl y of
equal | engtéh paiprofi delegmablbgkie p6dsd@le whdsill tsuRPPRt gl flow
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mani f ol d %.rpi‘??gﬁbggﬁ\%?%ﬁ%nﬁat%hghgegassIpt ank ar gec_are t\/\%g?g ?gﬁ silicon
mani f ol dsThel gdeledrhbhariksoltd 7Thddiengtt ERet BGRSMHEH dRRY peeneable to gas.

In the pre{gsdsdegmpodinmeBb ¢flahbe ha¥eNtiian hatiger@mmdpl dsgare provided.
Mani fol ds 160 are arranged Z O Y 2a95 . -15 in a arallel-ser.lgl array,

with mul t9pieh seEePend Be FRPaPreck 8Rf BRFg st if Tonmett et filseries. The
i nternal &igpwidrenef bbheotegasckni t The Flvet edth e Poow ©bpdel rin bl ocks

167,168 whi b supporf DL theiPatlokd QP Ig AL 1 he g5 pgrmeabl e
returned to the top for the second array with tubing
member 290 and from the second tc the next parallel
array via tubing number 29%2. The degassed water is
finally returned to top outlet via outlet piping 244 to
discharge line 126.

During the time of residence in the silicon
manifolds, dissolvéd gasses migrate out of the deionized
water through the individual tube walls of the tubes in
manifold 160, drawn out by the vacuum generated by pump
128 and communicated through chamber ocutlet 130. As the
water approaches the top of the chamber it is
essentially free of dissolved gasses.

One of the manifolds 160 is illustrated in Figures
12 and 13, wherein Figure 12 is an enlarged and partial
elevation view, and Figure 13 is a cross-section taken
along section line 13-13’. Each of the manifolds
contains 10 individual tubes or lumens 288 arranged in a
3-4-3 array, as illustrated in Figure 13. The
individual tubes 288 are mounted in manifold mounting
blocks 224 (a), 294(b) which include integral sealing
members 296 to seal the manifold to the delrin mounting
blocks 167, 168.

Statics mixers 170, one of which is illustrated in
Figure 12, are provided in each of the tubes in

manifolds 160 to increase the efficiency of mass



The delrin blocks 167,168 of the degas unit may be suspended fromtop

fl ange 146, via hangers 282, 284 which suspend the top bl ock and hangers
286, 288 which suspend the bottom bl ock. The flow path is fromtof@ Mpwigs
and the water fromthe first parallel array is returned to the top for the
second array with tubing nenber 290 and fromthe second to the next
parallel array via tubing nunber 292.17he degassed water is finally
returned to top outlet via outlet piping 244 to discharge line 126. During
the tine of residence in the silicon manifolds, dissolved gasses migrate
out of theedpilatiore®@2tatan 4 brofightelre 2200 vindlialn tate-wabd scof14he t ubes

commun cat hESugT SR VBLL PP A58 VALY R TR I RpBHRcHRR e 1 op

of the ch®&A%er it is essentially free of dissolved gasses. One of the

mani fol ds 160 ig, idddist fgéiiéékggggggso 1Eh%n%e%3, wherein Figure 12 is an
enl arged and partial elevationh view, an I gure 95 A'%r oss-secti on
taken al GfdFeR9D¥atere W3-8k B3Ehisf priessmamifed de tdont ai ns 10
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bl ocks 29&Fa)t® R4(b) Wf FEIRIEEE VAFESr &S wéghdrpwmditem 196 to seal
the mani f dled cira. Zelte wided reamiking 1 Ogbybl-oeksel®t Hhdh, St aldgLs mxers 170,
?ne of_mhka@&qa%lfi trate 'g Figgre 12, are provi%g in each of the
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-17 regul diyride20 then deiorfid¢drweer andoanwel peldceiscaldpeams,
one of which provides a water supply for the hydration
apparatus described in U.S.8.N. 256,556 entitled
"Automated Method and Apparatus for Hydrating Soft
Contact Lenses” referred to previously.
A bypass system including bypass valve 234 and
shunt conduit 236 is connected into the system by virtue
of a pair of conduit T’s 238. In normal operation
bypass valve 234 is closed and the deionized water
proceeds through T 238, shut-off valve 240 and inlet
tubing 121 to the Jegas tank 122 of the present
~invention. Deionized and degassed water is piped from
the degass wvacuum tank 122 through outlet conduit 244
and valve member 246 for use in supplying the deionized
and degassed water to the lens transfer nozzels and the
inspection packages in accordance with the present
invention.
Sample ports 248 and 250 are provided for drawing
test samples when desired. The use of flanged service
connectors on the inlet tubing 242 and outlet tubing -
244, and the provision of inlet and outlet valves 240,
246 and the bypass valves 234 enable tﬁe system to be
bypassed through shunt 236 for servicing of the degass
vacuum tank 122, and thus maintain continuous operation

of the production line, even during servicing.



actuated sol enoid val ve 224 having a qui ck exhaust vent 226. In the nornmal
operation of the device, the deionized water in tank 216 is pressurized
with a blanket of air maintained at 10-20 psi, and preferably at?2 f34A¥s05
The deionized water is withdrawn fromthe deionized water tank 216 by
virtue of conduit 228 through filterlB30 to a first manifold T 232 which
di vides the deionized water into two process streans, one of which

provi des a water supply for the hydration apparatus described in U S. S N
256, 556 enti t | Ad retAutcontst teich dvies tasin aspP b a2 22 us sf promMyidiest iwidg ISef t
Contact L s cref ent pr.evi S y m_i ncludi.ng bypass
val ve 234§§§1§ ogﬁufr‘{t%lcﬁﬁ%' Zi\éﬁzf)és)%:%%%é%%%ﬁéi %?% tahg saygfft\iean% 13 virtue of
a pair of288ndoi St 123 ghe rbrsid ilopeieni onbingpassava@erdZB4 i s cl osed
and the Lonize : tdr h 45323 S s eff.qval 240 and
inlet tu |£%gg12%3%%%?13%%%??;&@1%%@&4%%égg;}egg%tﬂlier?\llerﬁfﬁon.
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through oyl ehecgi%@én@%v@fwid@.l VEDEE{RE nd#al 0bpdsa dibs URMe/i Ny the
dei oni zed and dégassed water to the |l ens Iransfer nozzels and the
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248 and 2§0gakeecl Wdtdad S\05p Iy v Ngean €S £ Spopked whet -dFH red.velhe use of
fl anged servi ce_ cannectors. ](;ta he inlet tubing 242 znd .out | et tubi' ng 244,
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operation P+the pro ngl I'ne, even during” serviclng.
These two valves isolate the distribution system and
prevent steam from entering the degass vacuum tank and
the deiconized water tank during sterilization of the
distribution system. A one-way check valve 264 is also
provided to ensure that neither deicnized water nor
steam enters the system during sterxilization of the
distribution system.

" The output of the degas system is split wvia a first

T 266 and a second T 268 to provide the three primary
systems of the present invention with degassed and
deionized water. Pressure gauges 270 and 272 are
providel to measure pressure in each of the major
systems. A pair of metered precision pumps 140 (a) and
140 (b) pump the degassed and deionized water to the
lens transfer nozzles illustrated in Figures 6-8 to be
used in the transfer of lenses from one system to the
next. A third precision metering pump 140{(c) is
provided to pump the degassed and deionized water to a
manifold 178 and a plurality of nozzles 174 as further
illustrated in Figure 10. These nozzles provide
precision doses of degassed and deionized watexr to
palettes 10 filled with a plurality of inspection
package carriers 20 previously described and illustrated

with respect to Figure 1.



2 0 MAY 2005 -18 Arecirculating steamsupply 252 is provided with a
shut-of f val ve 254, a pressure gauge 256 and a filter 258 to sterilize the
di stribution tubing on a periodic basis. as described in U S. S. N 232482005
entitled "On- Line Steam Sanitization", also assigned to the assignee of
the present invention. During normal operation, the steamsupply is

I sol ated fromthe deionized and degassed water supply by neans of | ocked
shut-of f valve 260. During sterilization, the steamsupply is isolated
fromthe degass chanber 122 and the deioni zed water supply tank 216 by
virtue of tnangéeky | Ghlesd \stlamsi @6RixeFheseet madeableselgamgt a e

di stributti syst I f ering,the .degass vacuum t ank
and the %§?%n¥§e§qag%§erfaﬁﬁfgir?%%ﬁs e??ﬁ%Zaéloﬁrgg Fﬁg E i stribution
system AKohéowayncheol Anmie6415. al so provided to ensure that neither
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di stribution %éstenl The out put degas syste first
266 and alSeE€dHE Fubsas & % Iﬂﬁes@méécbrﬁnm yOfs%ﬁ@mmf Nde present
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are prov tQ nmeasure ressure In each of the major systens. A pair of

met er ed p#chQVoﬁoﬁﬁﬁﬁg PAOMBDALARE - MB- (b) punp the degassed and dei oni zed

water to the t‘has.appmfters rhpszz-:l:.eﬁamd;éalSééatEQtl8aEh9M&ﬁ§f@1% tigde used
in the trgng{g 28 Ienge% fromo e systemto t{he xt. A thlrd preci si on

met eri ng Pup-1 ST ovi PP ?ﬁelﬁﬁﬁés &3M8RETd&Eoni zed wat er
to a manif&f dtQ78/ar‘1dwa.tm mranagemeanozﬂhes di4masetubther/a i ldrest r at ed

in Figurea19alfh€ﬁ§cﬂﬂéége%ﬂmfyeégk to 1/32nd inch, with a
preferred thickness of 1/32 inch, having a 80 durometer
hardness.

The header tubes at the top and bottem of the tank
may also be made of a silicon, or may be made of an
impervious material. They are of the same length in
order to avoid pressure differences which could result
in flow imbalances. The header tubes are then connected
in a "¥Y" fashion to provide a single degas unit outlet
126,

Figure 5 is a schematic view of the mechanical and
fluid flow devices used in the present invention. As
illustrated in Figure 5, the deionized water is supplied
from a recirculating supply line 202 through shut-off
valve 204, filter 206, flowmeter 208, and an
electronically actuated air-operated valve 210 which
provides for electronic control of the deionized water
supply. A one-way check valve 212 and the manual shut-
off valve 204 provide isclation for the recirculating
deionized water supply in conduit 202. A supply line
214 may provide a small metered amount of a surfactant
such as tween B0 as was previously described.

The deionized water is stored in a holding tank 216
and is pressurized by an air blanket provided by a
supply system through conduit 218 having a pressure



preci sion doses of degassed and deionized water to palettes 10 filled with
a plurality of inspection package carriers 20 previously described and
illustrated wth respect to Figure 1. 2 0 MAY 2005 -16 transferg[ﬂh 05
static mxers are made of Delrin, 1/4 inch in dianeter and 6 inches 1ong,
as produced by Koflo, Inc. of Carrigyqlll. The preferred material for the
gas perneable tubing 1is STHT tubing produced by Sanitech Inc. of Andover,
NJ from Q74780 nedi cal grade silicone rubber manufactured by Dow Corning
of Mdland, M h r ' ngesl eac I fQl 60
contains ten taggsée gg% ha$?%g§§%ﬁ?ﬁner |an%$%%§o€ @3?§ﬂht§a%ﬂ%' wth a
preferred28fne® HREHERePOSt L34 #hPresswie seneinibss 8vitrbeRl2to 1/32nd

inch, with facigf §ﬁﬁ1§d1§l@i GlHESh AxHd @k ineh, faviRde 2n8Qsdyr onet er
har dness. The header tubes at the top and bottomof the tank my al so be

made of aPQFRi@dFK, 2B ARY BEDREFSST IHLORIRARG WHLRY nePefi 8F21ithey are of

the sanme ﬁg@@édﬂ.i NAs Ok Hal ch@ eV P ilassliy e whd fedences MBrgR1q9ul d result
in flow inbal ances.. The header. tubes are then con Q%Sed in a "Y' fashion
to provi BALRERRGRE BBgds COniS GUietY 1A SMe At cred; CAGULTRBNER ¢ view of
t he mechantgal andnotinaildopleaw tderi ces amsedl i amddres ps£s@atondged i on. As

illTustrated in FLogure 5. the deioniz ter,is su i ed rom a
recircuIaY?%%rsg%p#?SFFﬁgegofggﬁ%gﬁbﬁg%vwﬁéx%? O€a$€tl§62,LFgFFer 206,

f1 owret er1 208inanbe adegebec gt c&And/ vt qulep riopeiatad val ve 210 which
provides §oipRl8Gh! BE GRRLHO! Olcddlfh A8 N ZEH MBS sma1l -

amounts of water during normal operatiomn.

PRE-INSPECTION PREPARATION

The present invention 1is particularly adapted for
use in conjunction with the invention disclosed in
U.S5.8.N. 258,556, entitled "Automated Method and
Apparatus for Hydrating Soft Contact'iénses“, assigned
to the assignee of the present invention, the disclosure
of which is incorporated herein by reference thereto.

As illustrated in Figure 6, a hydration carrier 860
emerges from the hydration apparatus to a transfer
position having a plurality, e.g., thirty-two contact
lenses therein, with a single lens carried in each of
the convex lens carriers attached thereto. An
articulated robotic transfer device having an adjustable
4 X B array 102 of convex lens carriers then positions
the array over the second hydration carrier 860(a) as
illustrated in Figures 6 and 7(a).

As illustrated in Figure 7(a), a single contact
lens 8 is carried within the concave lens carrier 861
and is positioned immediately below a convex lens
carrier element 104 mounted on the 4 X B array 102. The

concave carrier 861 includes at least one port 862 for



supply. A one-way check valve 212 and the manual shut- off valve 204
provide isolation for the recirculating deionized water supply in conduit
202. A supply line 214 may provide a small netered anount of a suﬂﬂhMﬂhmm5
such as tween 80 as was previously described. The deionized water is stored
in a holding tank 216 and is pressurlé%d by an air bl anket provided by a
supply system through conduit 218 having a pressure 2 0 MAY 2005 -19 The
degass vacuumtank 122 includes a vacuum gauge 280, a vacuum port 130, a

pressure sensiddNe t£he 2824 béﬁg@gﬁgloguggg%%%eagg an exh%%%% 132, which

exhausts both alr]§ﬁ% ﬁ§¥ expressed nized water to a dra systen1 As
i ndi cat ed pE&E CEIBiex Q@@mt4sam®rﬁhﬁlyenﬁaﬁntaﬂmedfdMLﬁ tie 25 torr via

the swit chedpAGHM tHBLugH 28 chAnAO] r@ﬁsoeseaahep I sa%ueraggaat of

dei oni zed meter S expressed t hrou i con 160 in
t he degass SnPresn® Mt urs D 49 -|EhaChdpépWPagm%GGﬁpwwﬁhch i s capabl e

of handling1sfe ImarfinAIY Sared dwﬁﬁﬁrgyit?goﬁoﬁﬁﬁkaﬂﬁﬁhgt' i1 gPRE- | NSPECTI ON
PREPARATICN The resen nvention is icularly adapted for wuse in
conj unct i off MR F5cERE etPPHe BhS suyfagsgofsgheentit| ed

" Aut omat edcbfht'iamé amhs Wﬁtﬂ&el&ﬁer&t@raSlngsSBETstCQ'lD_@%ttrlaQEaei

assi gned h SI e of e present in t.he discl osure of
which is |ncghp%r§fed eréﬁﬁl y‘?g TehRESt ﬁgEePEE AdaptegdstPated in Figure
6, a hydr aehgadearfrlivard 88upleimarged6 4 rimrtéd bydraki andapgddat ug to a
transfer Eﬁé'h'Qﬂsh%W£H¥fidHl”fﬁd Hof es%hé§hélégﬁvconta0t | enses

therein, with a single Iens carried I n eac ex"lens carriers
attached t fepsestesih to a fluid conduit 874 which supplies a

transfer fluid for the transfer of the contact lens 8
from the concave lens holding means 861 to the convex
lens holding means 104.

In the embodiment illustrated in Figure 6, and in
particular for the transfer of contact lenses from the
hydration carrier 860 to the robotic array 102, a
pneumatic fluid transfer is desired, and thus conduits

74 provide pressurized air to the cOuplihg members 864
which in turn supply the pressurized air to fluid
coupling 863 to the channel passageway 866, and the port
862.

As illustrated in Figure 7(a), the contact lens B8
is still wet having recently been hydrated and flushed
in the hydration station. Further, the lens has been
hydrated with deionized water having a small amount of
surfactant therein which may be advantageously employed
to promote the handling of the wet contact lens by
centering the lens within the concave surface of lens
holding means 861. When the air pressure lines 874 are
actuated, a puff of air will emerge through the port 862
and lift the contact lens upwardly from the surface of
the concave carrier and into engagement with the convex
lens carrier element 104. While the lens will adhere to

element 104 with or without the surfactant, the



articulated robotic transfer device having an adjustable 4 X B array 102
of convex lens carriers then positions the array over the second hydration
carrier 860(a) as illustrated in Figures 6 and 7(a). As illustrated msy 505
Figure 7(a), a single contact lens 8 is carried within the concave |ens
carrier 861 and is positioned imedi ately bel ow a convex lens carrier

el emrent 104 nounted on the 4 X 8 array1402. The concave carrier 861

i ncludes at | east one port 862 for 2 0 MAY 2005 -20 introducing a fluid
bet ween the surface of the concave lens carrier element, and the lens S.
The flui dusfasuppti edtshrbeglsuafaltanmd 866 aumivexnt catheéekrower side of

upper pl aj Qgg?e 6 fluid. nlfold and a
plurali t% % upst%cr}lgl %ndwg E'O%%%e@c ors%w%:ﬂ%% RYt ¥hE 35095 t he
surface @&&rﬁﬂr&@neaVenBena odr tther deliamdmes 8éitas @adtthblustrated in

Fi gure 6s-g¥b&$&iﬂ gggg ok 1%6 fy \pt ed, t ep fe UI couplings
58° 7 5. “EAER S

864 fornmed on the URDersi array ese
coupl|ng§$sﬁeﬁxﬁm@beeﬂotQoélﬁPQMdagﬂhnﬂﬁ QH31QWm%ﬁnggprnes a transfer

fluid folitdieds 8nshr w9Etnt Re1C8NtACLS e &eﬁg %t%‘ﬁsﬁ%cave | ens hol di ng

means 861 to the convex _|ens hol ding neans ) e enbodi nent
i | | ust r aCed 95T A RArBr6Ci8Rd LERNSESE i cul ar for the transfer of contact

| enses fromt fmfc@ydtaahgﬂe%abrfl @he8GQr d e ropdt benaekay1ifenea
pneunat i f|UI tra desi_red,, and th%f conduits . 874 provide

pressuri 28 ‘ai't ?or? EC&SUEFFHSEﬁ&ﬂ&§¥%Q%S FOSHhiBRVER Fﬁ?na§ﬁﬁﬁl9fthe
pressuri iethsss to 4| ubdbbteuplliong cdE3 tsxatherchamneh passageway 866, and
the pqrtméﬁg%old arrangement similar to manifold 860 with a
plurality of cup members 106 one of which is illustrated
in Figure 7B. Each of the cup members has a concave
surface 108 of approximately the same configuration as
the convex surface of the second lens carrier element
104. While a concave surface such as surface 108 has
been found to be desirable, a single jet device will
also provide the same function. The concave surface 108
also includes at least one port 110 defined therein for -
admission of pressurized fluid through a central
passageway 109 formed in the cup member. The use of a
small amount of surfactant in the deionized water
promotes the transfer of the lens from first to second
carrier elements, but also enables the formation of
small air bubbles 105 in the layer of deionized water
which coats the contact lens 8. By subjecting the lens
to a jet of pressurized fluid, the small bubbles 105 are
migrated outwardly and dissipated prior to the transfer
of the lens to the inspection carrier. Removal of the
air bubbles is desirable to avoid false negative reports
from the automatic lens inspection system which is used
to inspect the lenses. While pressurized air is used in
the preferred embodiment of the invention, deionized

water may also be used.



As illustrated in Figure 7(a), the contact lens 8 is still wet having
recently been hydrated and flushed in the hydration station. Further, the
| ens has been hydrated with dei oni zed water having a small anount Zdf MAY 2005
surfactant therein which nay be advantageously enployed to pronote the
handling of the wet contact lens by centering the lens wthin the concave
surface of lens holding neans 861. \B¥mn the air pressure lines 874 are
actuated, a puff of air will energe through the port 862 and lift the
contact lens upwardly fromthe surface of the concave carrier and into
engagenent with the convex PAGRRGE: {ARRLER DOFING 104. While the lens will
adhere to elenent 104 with or without the surfactant, the 2 0 MAY 2005

-21 surfactant wets the surface of _the convex carrier elenment 104 and
pronot es adhediorrashelesdrbhedi PRGALIBE “ihB IBFPSEE oS IFTHIS the

dei oni zeg,ater Eibd ed SWaERENEENEe8hBBEANERHI & BERSSURGid mdhe transfer,
It 1s desirable tQ position each OE.the onvex .carrier elements 104

Wi thin 13RIt TehsPYo2eRSHFB LA YdPF eRFeGAE 1P e 8OSE 1F HIETRT . After
transfer 1ofp tdie d ensidhipetiheacenvasséhgnmentatidid 16t hevtriadiotis transfer

devi ce then no th rra f . lLensges to_a. "bubbl e _blow off" station which
includesqerHﬁﬁ% dfhf?ﬁﬁéEESHtlgi%ﬁﬁ&Fefolﬂaﬁ oﬁ&‘86 Svith a plurality
of -cup nerherst rifednin oFighrehlis Bl kubbeat belti wolveyos 78 (dach of the
cup Ue”b%{a%i*}{ag; £ ﬁ:{?agg bé?ﬂEEa?Qr}Q@FOEH@pﬁﬁgébg@i%lry JdEr SAIeY
configuration-as € convex surface of the Second lens carrier elenent

104. Wi Ifeam cdre packageacarsael asadanpgaasea08hdd l vssradtrmdino be

desirabl & @& NGl &d efndedbeentizbl watee BEQYhEe skhe ita® d unciion. The

concave surface 108 . .
pneumatic stop 170 having a paul 171 is used to hold a
series of inspection carriers 10 upstream of the dosing
station 16. When a new inspection carrier 10 is to be
loaded, the pneumatic stop mechanism 170 retracts paul
171, allowing the inspection carrier 10 to be carried
into the dosing station on conveycer 12(a). A separate
set of jaws mounted on another pneumatic locking
mechanism engages the inspection pallet iO in a similar
manner to hold it securely in pesition for package
dosing. A plurality of dosing nozzles 174 are mounted
on a horizontal reciprocating beam support member 176
and are connected to the F.M.I. precision dose pumps 140
by virtue of a plurality of tubing members 178 with a
separate pump for each nozzle. Each of the nozzle
members 174 terminates in a sixteen gauge teflon needle
having an ID of .045 inches -.048 inches which is
suspended directly above the package carriers 20, and
more particularly, above the bowl member 36. In
operation, a pneumatic cylinder 180 which is fixably
secured to support frames 181 and 182 reciprocates
carriage member 184, vertical supports 185,186 and the
horizontal mounting beam 176 to enable the teflon needle
tips to be lowered into the recessed bowl 36 of the

package carriers 20. The tips are reciprocated



al so includes at |east one port 110 defined therein for adm ssion of
pressurized fluid through a central passageway 109 forned in the cup
menber. The use of a small amount of surfactant in the deionized Tﬁiﬁ¢2m5
pronotes the transfer of the lens fromfirst to second carrier elenents,
but al so enables the formation of small air bubbles 105 in the |ayer of

dei oni zed water which coats the cont;g?_l ens B. By subjecting the lens to
a jet of pressurized fluid, the small "bubbles 105 are nigrated outwardly
and dissipated prior to the transfer of the lens to the inspection

Feports Pronvardly obd Hee ity FRY IO G 1L tsed o
i nspect t Heglagissst anfhidesl grrisssdr vasdrails iinjessed rchere nraigh red y
2005 - 22 PACRACE ToAR I ol R A s “ael: iy Zhy B4 1€enect 1o
Fi gures 3wighd the dasimeckdaraee. i pnevgassed ol imdesgdsunis 122 and
di stribut gdehy edldfalddy e es&ﬁhoeugg%i&g_ S 76l 4 F&%Q&‘ oni zed
wat er dosing station 16, whichis_ nore fully illustrated in Figures 10 and
11. As i FPusthfdt &g Foh ipn evaadlas ser Hfeltthe pariiage I¥myiehaving a
oadi ng ares 11 (LT ust e el b e oare T e e Helin S e are a0 ng.
Station 8IREEIRR, A 195 M N0 Rab PRy SR Ad OFs A ARAFISH Hong a
series of denspdcteidovaray i ertnde upst ceanonl dhemesiHithg sﬁ?%i@nnse%ﬁén?/\gﬁqn a
158 | oEPEERRD e e Aadeded IRIRURIL 0P ZEChen o
: bubbles which may generate a false negative inspection
signal. The inspection carrier 10 is then advanced out
of the dosing station 16 to the end of conveyor 12(a)
where it engages a push conveyor, which pushes the
inspection carrier 10 across a stainless steel platform
to the lens inspection loading area.
While 2 X 8 and 4 X B arrays have been utilized in
the post-hydration processing section of the present
invention, it is understood that a véfiety of array
configurations could be utilized in the practice of the
present invention.
The 4 X 8 array of the hydration carrier B6&0
illustrated in Figure 6 is different than the 4 X 8
array of package carriers in the lens loading area
formed by a pair of pallets 10. The 4 X 8 array 102
mounted on robotic transfer means 100 is adjustable to
accommodate the first 4 X 8 afray in the hydration
carrier 860 which has 30 mm centers between lenses, and
the "bubble blow off" station 70, and then expands to 30
X 50 mm centers, which is the dimension of the third 4 X
8 array at the lens loading area formed by a pair of
inspection pallets 10 as will be hereinafter described
with respect to Figures 8 and 9.
As illustrated in Figures 8 and 9, the 4 X 8 array
102 is illustrated in an expanded configuration in



into the dosing station on conveyor 12 (a) . A separate set of jaws
nmount ed on another pneumatic |ocking mechani smengages the inspection
pallet 10 in a simlar nmanner to hold it securely in position for7pagkags
dosing. A plurality of dosing nozzles 174 are nounted on a horizontal

reci procating beam support menber 176 and are connected to the F.M Z
preci sion dose punps 140 by virtue of, a plurality of tubing nenbers 178
with a separate punp for each nozzle. Each of the nozzle nenbers 174
termnates in a sixteen gauge teflon needle having an ID of .045 inches

. 048 | n%ﬁg%e@'ach d%a §Uéafp9§9eél esﬁﬂguége%nt he, RaGkage garriers 20,

and  nore rtlcular®% above in “Gperation, a
pneumat i Freylannhef Y80 WhFtudes FF%EEYth§e€QﬂM$R(i%ﬂﬂnﬁﬁ#rﬁﬁénes 181 and

182 reci RNQeRIASs 10@4raggqrémm@@éz,18&eszé@ableaalwlwpwép%c]@&olfifi and the
hori zontal nounting beam176_to enable the teflon needle tips to be

| over ed FAgOnafe & Atdstd bBWPN36tBE FRBLSFadkEFe Yartherdr Dty afR tips are
reci proc#egd #1hiM\Ycd@9Ding 2nedbunnasdhywhant apRy=yd redridyi &0

mcroliters of degassed and dei oni zed water is injected therethrough to
partial | $&Ri 99 t‘fl'ha*e BRNFORS. PEFT_F 1PReCBOTETSr 860 - I | dd'® \AEFRY he® desi red

dosage, pRRleRI CaytifEErdBO 1sneacbrakedmand s heo-adpracath sepport beam
176 i s raise tefl on_needl| es freﬁ_ ft ac carriers 20.
fates %ﬁh i

The use BFRET cAitS: FhanbosrRleReearE arF Eor spl ashi ng
in the ddsinegrofmenizexeghdset?ands deuonededowatrerc it agn t ati on or

Sp! ashi ng 1 aﬂrﬁ%rxlxe?f‘d?ﬁf?déh? 89! 259edRA' 195 A AL 1P I%glr mation of air

bubbl es enerate a fa sé negative inspection The
|nspectuérllel@trnae?e%msFm@ﬁeaﬁlvan&eﬁn@umatlc chuck 196, 197 is

positicned on either side of the array, and upon
actuation draws the outer most elements 190,193
cutwardly as illustrated in Figure 8 along the guide
rods 194,185. Each of the outer most arrays 190,193
also carries a pair of internal sliding stops, one of
which is illustrated in Fiqure B at 198 which draw the
inner most linear elements 191 and 192 outwardly, with
linear element 190 drawing linear 191, and linear
element 133 drawing linear element 192. Compression
springs 199 also assist in separating the linear
elements of the array.

It should also be noted that the array 102 is
rotatable about turntable 103 to provide for the proper
orientation of the array when transferring lenses from
the hydration station to the lens loading area, the
turntable 103 is mounted on first and second articulated
arms which enables complete three dimensional movement
of the 4 X 8 array between each of the various transfer
pointé which the robotic transfer device serves.

As illustrated in Figure 7A and 7B, each of the
convex lens carrier elements 104 also includes an
interior conduit 110 terminating in at least one port
111 which may be used to introduce a £fluid between the

convex lens carrier element and the contact lens 8.



of the dosing station 16 to the end of conveyor 12(a) where it engages a
push conveyor, which pushes the inspection carrier 10 across a stainless
steel platform to the lens inspection |loading area. while 2 X 8 and 4 X §
arrays have been utilized in the post-hydration processing secti oh0dA t/He
present invention, it is understood_%gat a variety of array
configurations could be utilized in the practice of the present invention.
The 4 X 8 array of the hydration carrier 860 illustrated in Figure 6 is

differ entwﬁé}@%ﬁ@eaéréyg%o@r KAy s RACKALE SASF | ERs ﬂ:I‘u?Q?ihg”Efl oadi ng

area formed by a pair pallets 10. The 4 X 8 array 102 unted on

robotic themsferr redRseiclears sadURabiie tEnsictoddbddt arefe £hest 4 X 8

array indheaPydiehbans aanr-iten &6k Wi dadaso 391 1gh CEALRT scbehween | enses,
and the "bubble blow off" station 70, and then expands to 3Q X 50 mm

centers, SAEHKi seRReCAFFERS S Sette 1H i 4 an g2 8FPGY25E%t he | ens

| oadi ng geacips nedrbyez pai rirnfediatsqloettlon pabe b, 1@nasawshlalhe

her ei naft er descri bed Lt h Qﬁ§pqptd%€¢£g$$res 8 qu 9. As ilJustrated in
Fi gures &%y, PREAAXLY 30t ndf | $37 r 32 OF heRAZERpanded

confi gur atater | hs 2pOmpad 2Q0 P reciis ikirgudaes B9 gnanpas cbd D apeedugtinf i gur ati on
in Figure The r i t b 5 nye n arrier

el enent s clcg‘}ld%l]é p]r'géi. gés%%ggg?#%g% vﬁ#%%%\lg%rggt% éﬁ%}gu?gg 6 and 7.

Al ong t heqrrgrercarnaest 104¥e tar e rawl fhurcd | uhe Rathbigageasrbers 864

which engage coRguht SehB63 @ dheiefich W St 1 20 CRAEL ST 8n8B9esThe array
Is made of four separate_lines or elenents 190-193, each of which carries

ei ght CorVEBITERT | @F sTRE4 Lepgciriginqife T1sking the development of

small air bubbles from dissolved gasses in the deionized
water that might otherwise "seed" on the contact lens 8.
After the lenses 8 have been transferred to the package
carrier 20¢, the 4 X 8 array 102 is collapsed by
actuating air chucks 196, 187, (Figure B} to return the
array to a configuration that matches the configquration
of the hydration carriexr 860.

When a pair cf inspectiocn carriers 1C have been
loaded at the lens loading area, a second servo motor
actuated push arm transfers both pallets from the lens
loading area to an overhead double axis transport
carrier which singulates one of the inspection carriers
and picks up a single carrier 10 for transfer to the
automatic lens inspection station, as more completely
described in the parent application U.S.S.N. 258,557
entitled “Autcomated Apparatus and Method for Preparing
Contact Lenses”. _

While the invention has been particularly shown and
described with respect to the preferred embodiments
thereof, it will be understood by those skilled in the
art that the foregoing, and cther changes in form and
details, may be made therein without departing from the
spirit and scope of the invention, which is limited only

by the scope of the following claims.



| i near menbers 190-193 is nounted for reciprocation along internal guide
rods 194 and 195 as nore fully illustrated in Figure 8. A pneumatic chuck
196, 197 is positioned on either side of the array, and upon act %ti n
draws the outer nost elenents 190,193 outwardly as illustrated i ﬁﬂ@um@ 8
along the guide rods 194,195. Each of the outer nobst arrays 190, 193 also

carries a pair of internal sliding stops, one of which is illustrated in
Figure 8 at 198 which draw the inner nm88t |inear elements 191 and 192
outwardly, with Ilinear elenent 190 drawing linear 191, and |inear el enent

-193 drawi ng linear elenment 192. Conpression springs 199 also assist in
separating tpe~impear elenents of the array. 1t should also be noted that
the array 102 Is rotatable about turntable 108 to provide for the proper
orientation of the array when transferring |lenses from the hydration
station to the |lens |oading area, the E}Lurnta}ble 103 i s rmHnted on first
and second arti cullat éd aweTBedMbokicSHABICEAPRAGHYT Br @uigmadisally ARwerBimt”
movenment of the 4 X 6 array between each of the various transfer points
whi ch t ﬁﬁckaeiﬁ%tdoﬁtau RASdsan adeniactdesefabasationsfarilinubaving anjanauriiglens RFPeSHEN
7B, each of "the convex lens carrier elenents 104 also includes an _
interior ' ' ! bAtadt leheasd g@Reatend first sibhalfor eachdgfetteve
used toStPﬁgl?%L%]eé%Qﬁglmgb%@% \é/\de}gant he convei | ens carrilgl el ement and the
cont act Iensf.cfs. 2_q I\/AYanCi)S(g]§°-_ -25 Wien the array 102 is positioned over the
pl ur al i tapSoRIS RRIREAHBEFITReFenent s 20 at the lens | oading area, the array

e ements 10T 193 ale Sbl o0l Rutrt a8 AR Rhaa'H 1R ¥3NsfePBP s £ 1drs FFom 2

ocessing station to a package load station, said robotic transfer head also having;

N pr

(i) a plurality of contact lens cariers, each of said caimiers defining a
convex lens attachment surface to receive a contact lens and 2 means for introducing 2 fluid

between said contact Jens attachment surface and said contact lens, said lens being retained

thereon during transfer by surface tenston;

(i) a robotic transport for moving said transfer head from said first

processing station to said package load station;

(b) fluid supply means for supplying at least one fluid to each of said contact lens
carriers and said means for introducing a fluid, wherein said contact lenses are transferred to said
package load station by said .robotic transfer head, and deposited into packages at said package
Joad station by an injection of said at least one fluid which breaks the surface tension between

said contact lens attachment surface and the contact lenses carried thereon; and

(c)a controller for tracking and identifying each individual contact fens inspected,
said controller including means for storing any first signals identifying individual contact lenses
determined to be defective and generating a second signal in response thereto to discard any

individual contact lens identified by the inspection station as being defective;



package carrier 20 inmediately there below, and a snmall anount, nominally
300 I, of degassed and dei-onized water is punped by precision dosing punps
140 through conduit 110 to transfer the contact lens 8 fromthe gqpnme@g
carrier 104 to the bow 36 of the package carrier 20. Again, the use o
degassed dei oni zed water enables transfer of the lens w thout risking the
devel opnent of small air bubbles fron1gL§soIved gasses in the deionized
wat er that might otherw se "seed" on the“contact lens S. After the |enses
8 have been transferred to the package <carrier 20, the 4 X 8 array 102 is
col | apsed by a_ct-xg)t%&ql g tolﬁpgﬁg%oﬁt?@{iné—%?ein\{e_%tigﬂbﬁgsaﬁd af Rasteinarfluid beween
array to a configuration at matches the contiguration of the hydration
carrier 860. Wien a pair of inspecti,on carrier A -l dicatastifie
ans. | osol neriardans BUSBEBALS SRR G e AT pUOH PR R fridsefEREieptesy
pallets fromthe lens |oading area to an overhead doubl e axis transport
carri er sahipetkagiengul at es one of the inspection carriers and picks up a
single carrier 10 for transfer to the automatic |ens inspection station,
as nore conpletely described in the parent application U S. S. N 258, 557
entitled "Autonat ez. Appaitaiiaszdantoetrhodfappartuspardagped do mlaiey L L whids" |
Wil e the invention has been particularly shown and described with reﬁpect
to the prefer ' ndahen@ekencrdtedd likhtmisendeics i odidediad thhasgh the
skiIIed%ﬂﬁkfﬁéﬁgg%gpﬁﬂggﬁpﬁilforegoiﬁg, and o%hgflchahges in form and
details, may be made therein wi.thout t. fe 1 SdtEmtinantthe @S
of the ﬂ?ﬂ?éﬁ?i%&a EWEER %F%aFt.%“teé%”%%ﬁqﬁ@ﬂ%‘y””?‘ﬁélz@gﬁiﬁﬁ‘% the fol | ow nqgm9
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acceptable and to generate said first signal if said lens is defective.

3. An automated robotic transfer apparatus as claimed in -claim 2, which
further includes a consolidation apparatus for consolidating lenses determined to be acceptable

afier said defective lenses have been discarded.

X . . ‘
4. An automated robotic transfer apparatus for automatically packaging contact

lenses in a contact lens fabrication facility, said robotic apparatus compnsing:

(2) a robetic transfer head, said head facilitating transfer of said contact lenses
from, a processing station o a package load station, said transfer head also having;

(i) a plurality of contact lens carriers, each of said carriers defining a
convex lens attachment surface to receive a contact lens and a first means for introducing a fluid
between said convex lens attachment surface and said contact lens, said contact lens being
retained thereon during transfer by surface tension;

(ii) a robotic transport for moving said robotic transfer head from said

processing station to saié package load station;



VE CLAIM 1. An automated robotic transfer apparatus for automatically

i nspecting and packagi ng contact |lenses in a contact |ens fabrication
facility having an automatic |lens inspection station which opticzll 200
i nspects each contact |ens and generates a first signal for each gf tﬁ@e
| ens, said apparatus conprising: (a) a robotic transfer head, said head
facilitating transfer of said lens froma processing station to a package
| oad station, said robotic transfer head“8so having; (i) a plurality of
contact lens carriers, each of said carriers defining a convex |ens

~attachnment surface, ;o fFecel 1 l: - ; fEQ8 firptimedyci ng a
fluid between sai G))glélﬁ(fg@f)wﬁggas&gﬂ gﬁﬁ#&ﬁ%‘%éﬁrﬂfqﬁg%ﬁ%ggl d contact |ens,
said lens being retained thereon during transfer. by surf tension. {ii)
a robot iEharpiBre bt IR I 28 F IS bﬁ&*ssl“ plﬂ%?ﬁ'“ﬁrséaiﬁogégggﬂ‘diprdggéém oad
processing station to said package |oad station; (b) fluid suppl ans for
suppl yi rgatitn Yressd rahosic tianifer hendeanshdeppsitedi iatoquskages 2t 814 Pagkage il adsiaiRy by
said means for introducing a fluid, wherein said contact |enses are )
transf ergeddcfonat thid BRekagr ghoad Sisamear whicis biedks tleatifect reanishetirsadaid
and deposited into packages at said package |oad station by an injection
of said al, Lenst A0edliideallion B etz 1he cavichasaetension between  said
contact Tns” attachnent surface and the contact |enses carried thereon; and
(c) a controller for tracking and identifying each individual contact |ens

inspected, said control h’ﬁ{leri PP%&Qh%cﬂﬁ%ﬁﬁﬁ’i&gé&gyog&i@ﬂ%{nsfﬂo&?bosﬁii&nﬁéS

identifying indivi d1°%¢ ac enses et erm né e defective and

generating a second signal in response theret o.discard .any_. Jndi.vi

cont act Yasheebogs ﬁ’iai“ﬁ%ége%ya’?%é’“faﬁ‘éﬂﬁé@FFtb% stfsé’;éi fj)uﬁd g’%‘ OB% g‘qglggﬁ?té{é?%&\éé g‘%ﬂl{?v
MAY 200" -27 (d) said controller also controlling the injection of said at
| east onarfsfarisdiheniese kensesdp d2idanicia@ss| ens attachnment surface and the
contact lens to thereby transfer said contact |lenses to said packages. 2.
An automated rebotic transfer apparatus as clainmed in claim?1, which
further includes afi-i Aspatimaed mbats tansfer YRPIEATYR 8<Camedghtclym éaf%hi chis
directed through the lens to a pixel array to generate an el ectrical )
si gnal whiefin saipconesdettet aedetaeped meani divayhaend Bitbcdract Aensepradrs arasErEsd in
generate said first signal if said lens is defective. 3- An automated

robotic jrahsf@hdRRR@R3LsSacARae!Rd FRsfirvfebMatn]gnses whsah phfrakityhefrcontact lgdes
a consolidation apparatus for consolidating | enses determ ned to be

accept ab!:;ﬁﬁers.

6. An automated robotic transfer apparatus as claimed in claim 5, wherein said
packages at said package load station are also arvanged in a corresponding array to facilitate the

wansfer of contact lenses to a plurality of packages at said package load station.

7. An automated robotic transfer apparatus as claimed in claim 1 or 4,
wherein said contact lenses are arranged in an array of concave carriers, and are wetted with a

solution having a small amount of surfactant therein prior to transfer to said plurality of contact

lens carriers.



after said defective | enses have been discarded. 4. An autonmted robotic
transfer apparatus for automatically packaging contact |enses in a contact
| ens fabrication facility, said robotic apparatus conprising: (a) a robotic
transfer head, said head facilitating transfer of said contact |edhdeday 2005
from -a processing station to a package |oad station, said transfer head

al so having; (i) a plurality of contactn%gns carriers, each of said
carriers defining a convex |lens attachmént surface to receive a contact
lens and a first nmeans for introducing a fluid between said convex |ens

at tachment sur facegand, saiidh CONtaGtc LigiFer apahieontasinddnsidiei hg wheatnined
t hereon during transf'er by surface tension; (ii) a robotic transport for

novi ng said robotic trapsfer head, from said. [ Si t &l ANadIRsivAIoE the
package skdaetasi wews o Suz’P EIQIW‘%@?"{ ?e?éé‘(%‘)l%qolégg%Zh%‘g?ayénggﬁgn? or
supplying said fluid to each of said first neans, wherein said contact

| enses apetatr Rnsdsapnededntamiewicd T ®cessi ng station to sai d package | oad
station by said robotic transfer head, and deposited into packages at said
package load station by an injection of said fluid through saig first
means whi ch br eaksyt hansutdnaed tabnsi oranifet spmamtusasicl 2ot BxCIREhS %58t achnent
surface and the contact lens carried thereon; and (c) a con{lrolll er f_ﬁr
automati cal | | I ¢h ol hina cltdoa isping tstatipag tillossich paclkage dviiobot i ¢
transferw‘fl.‘“é%\éS%g‘{]n%iﬁ%%twglt’?%qﬁj aotion of said flaid thr ough said first
means to thereb r apsf er ,sai - . > to said packages. 5. An

aut omat SeF8H ‘P%lecoébrug%yfog?ajlggﬁgngtgﬂ?ﬂggtdcﬁ%gﬁﬁ%d inclaiml or 4, wherein
said contact |lenses are arranged in an array, and said contact |ens

carriers are arranged | S oLlER0dhG AN & dd ihodeint e ikans o

of contact |enses o 24 y of cont ens carriers. 6- An

automated robotic transfer apparatus.as clained i § 0 P 116 0% Ak €
packagesapparaas Biree ks s 3Pk s TR R3] tggl e’g{r %&%@W ]ﬁ@ awc%%r fﬂgs pa(s)g%di nz

array to facili-tate the transfer of contact |enses t hur | it {
packagesfal laganate pachadoal e eatihbish is FCORPl ’Eﬁdg 'ége %BE £ @eetnr}%%ﬁg ged and
apparatus as clained in claiml1l or 4, wherein said contact |enses are
arrangedgdafeqan array of concave carriers, and are wetted with a solution
having a small anmount of surfactant therein prior to transfer to said

plurality of contact lens carriers. 2 0 MAY 2005 ) _ ofw
11. An automated robotic apparatus for automatically transferring an array of wet

. . - T orising:
slippery contact {enses 1n a contact Jens fabrication facility, said robotic apparatus cOmpnsing

(2) a robotic transfer head, said head facilitating transfer of said array of contact

lenses from a processing station to a package load station, said transfer head also having;

(i) an array of contact lens camiers corresponding to said array of contact

i lers in sai - fini < ] urface to receive &
lenses, each of said carmriers in said array defining a convex lens attachment s

contact lens and a first means for introducing a fluid between said convex lens attachment

surface and said contact lens, each said contact Jens being retained thereon during transfer by

surface tension; and

(ii) a robotic transport for moving said robotic transfer head from said

1 ! ] stati el T at said package
processing station to said package Joad station, wherein an array of packages P g

T iy
load station are arranged in an airay corresponding 1o said array of contact lens camers 10



-29 8. An automated robotic transfer apparatus as clained in claim?7,
wherein the surfactant wets the surface of the contact lens carrier to
pronot e surface tension adhesion of the contact |enses to the contact |ens
carriers. ~_. An automated robotic transfer apparatus as clainmed £i Mhailth |
or 4, wherein said apparatus further- includes a package dosing station to
fill each package with a precise dose of buffered saline solution prior to
sealing. 10_ An automated robotic transféf-apparatus as clained in claim?9,
wherein said apparatus further includes a package sealing station to heat
sea] a plurality of sai gckages to f.Ql ], DAt t.1 kdiR3Hack #2830ad
equi | i bripeiare tl&c‘éﬁ%fﬂ"iogﬁg aé‘fag é’?c?%%allghsgg Loaésal elg% ggc 'zla%e azlafﬁ%la%seaa%gd.
11.. An automated robotic apparatus for automatically transferring an array
of wet dtigmpery contact lenses in a contact lens fabrication facility,
said robotic apparatus conprising: (a) a robotic transfer head, said head
facilitating transfer of said array of contact |enses froma processing
station to a packagg flie@eumsiiaticans fos aigblyingneifidiuithéacrchiodsailddushigeansi ) an
array of contact lens carriers corresponding to said array of contact

| enses, \$$§ ino%aiosgxir%( GRSt &% Ferksks Sk dnderay freef daid p@cassimyutation tersaid package
attachnent "surtace to receive a contact lens and a first neans for

L oduc 28 stk by S BT IRE SR R0 RY depitieRthaGhmtay STihbiaes andisal d

cont act P&hS§ htact | ens being retained thereon during transfer

by surface tension; and (i.i) a robotjgc transport .for. ' ' '
t r ansf erpaskage o2 52980 BY 3 peeL %gsaéci é‘[llld(%ﬁ] °t's" § %?I‘d%bgc@fégggﬂ%gédgg {Cg:% ?%dr]]&

wherein an array of packages at said package | oad _stfati on are arran ed iiQd
an arr aytheanrfespenspngetieesgneh sté 596K |SBmIACRMPY LT iagt P1dNg cpptas! lg iyt
2U0U -30 facilitate the transfer of said array of contact |enses to said
array of jepekageseraby saisderpackagey dfcadtacsientdssn saigByray of packesppldPdmeans f or
supplying said fluid to each of said first neans, wherein said array of
contact lenses are transferred fromsaid processing station to said package
| oad station by saie) mebhntibeaitmaséaly doeadllingnie pdeposiingdnd serossmeiariday
of packages at said package |load station by an injection of said fluid

through %@;thof)@oxﬁgétq'erfsiei flio BRARSH¥PbERinkhaakef pidkegeur f ace tensi on between
each said convex | ens attachnment surface and the contact |lens carried

thereon to thereby transfer said array of contact |lenses to said array of
packages; and 12. An automated robotic apparatus as claimed in claim 11, wherein said contact

lenses are arranged in an array of concave carriers, and are wetted with a solution having a small

amount of surfactant therein prior to transfer to said plurality of contact lens carriers.

13. An automnated robotic apparatus as claimed in claim 12, wherein the

surfactant wets the surface of the contact lens carrier to promote surface tension adhesion of the

contact lenses to the contact lens carriers.

14. An automated robotic apparatus as claimed in claim 13, wherein said
apparatus further includes a package dosing station {0 fill each package with a precise dose of

buffered saline solution prior to sealing.

15. An automated robotic apparatus as claimed in claim 14, wherein said

o . N . RN . :
apparatus further inciudes a package sealing station 1o heat seal a plurality of packages to 2 foil



(c) neans for automatically controlling the positioning and depositing of
said array of contact |lenses into said corresponding array of packages.
"12. An autonated robotic apparatus as clained in claim11l, wherein said
contact lenses are arranged in an array of concave carriers; and Zaf®Af 2005
wetted with a solution having a small anmount of surfactant therein prior
to transfer to said plurality of contact lens carriers. 13. An autonated
robotic apparatus as clainmed in claiml2Z-wherein the surfactant wets the
surface of the contact |lens carrier to pronote surface tension adhesion of
‘the coptact |ENELSHEO &GO RA isl 2BSm BRI @RSy thbdens/Mis Db P PRiLDd @RDL i C
appar at us as Pai'ied i n CI§|n113, wherein said apparatus further includes
a package dosing station to fill each package with a precise dose of

buf f er e82&ed-i ne sol uti on prior to sealing. 15- An autonated robotic
apparatus as clainmed in claim14, wherein said apparatus further includes
a package sealing station to heat seal a plurality of packages to a foil Z
0 MAY 2005 lanmnate so that final lens equilibriumis acconplished after
the | ens has been packaged and seal ed.



