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with polynerized |l enses |ocated in washing trays or carriers. Additional
steps may include inspecting the |l enses for defects prior to sealing the
packa @@ﬁﬁgﬁﬁﬁéﬁqﬁolynerized Ienses are washed in washing trays or |ens
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SUMA comp051t10n containing reactive ingredients is polymerized to form polymerized lenses. The
polymerized lenses can be washed to remove un-crosslinked or partially crosslinked materials
from the polymerized lenses to produce washed polymerized lenses. Washing steps can include
contacting the polymerized lenses with alcohol or other organic solvents, contacting the
polymerized lenses with aqueous liquids that may or may not contain alcohol or solvents,
solutes, or combinations thereof. The washed polymerized lenses ultimately are provided in
packages, such as blister packages, which are subsequently sealed with sealing elements and
sterilized. In some processes, the washing is performed in the package, and in other processes,
the washing is performed with polymerized lenses located in washing trays or carriers.
Additional steps may include inspecting the lenses for defects prior to sealing the package.
[0003] When polymerized lenses are washed in washing trays or lens carriers, the lenses
must be separately transferred to the lens packages so that one lens is placed in one package.

Although these steps can be performed manually, in a commercial manufacturing process, many

steps are automated.

SUMMARY

[0004] New methods, devices, and systems for producing ophthalmic lenses are
described. The present methods, devices, and systems are useful in effecting the transfer of wet
washed lenses from lens carriers to lens packages. With the present methods, devices, and

systems, it is possible to improve the yield of a batch of lenses produced. For example, with the
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the art. In addition, any feature or, conbinati.on of features may be
speci f fAkM1pe g%&h?ﬂ]‘%dcrfl?t awl%%%@’%ﬁ ?Pé’ﬁ?éeg]fctl?‘HE' present invention. BRIEF

DESCRI fygooN OF TREBRAMDSEments of the present invention are described in detail in the

detailed description and claims below. Any feature or combination of features described herein
are included within the scope of the present invention provided that the features included in any
such combination are not mutually inconsistent as will be apparent from the context, this
specification, and the knowledge of one of ordinary skill in the art. In addition, any feature or
combination of features may be specifically excluded from any embodiment of the present

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a schematic view of an exemplary ophthalmic lens packaging system
provided in accordance with aspects of the present invention.

[0011] FIG. 2A is a schematic view of the transfer module of FIG. 1, which shows
additional features of an exemplary pick and place system.

[0012] FIG. 2 is a schematic view of a transfer module, which is a sub-component of the

system of FIG. 1.
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[0010]FIG 1 is a schematic view of an exenplary ophthal mc | ens packagin a
system provi ded in accordance with aspects of the present invention.

[ 0011] FI Gvo2Mt/s1@4schemati c vi ew of the transfer nodul eCofusEii@odzeévhi ch
shows additional features of an exenplary pick and place system [0012]FIG
2 is a schematic view of a transfer nodule, which is a sub-conponent of the
systemof FIG 1. WD 2011/031624PCT/US2010/047694 [0013]FIG 3 is a
schematic partial front view of an end effector | ocated @tp@n end of.

pi ck at¥1pl ace rbHot3 bR sEhanate PG IpEYEY of ansnd eherispectirya: Emm%ﬁh%
pi ckup Qﬁ%gdﬁp#m‘ﬁ% gr i bhe end effector of FIG 3. [0015]FIG 5 is a
side

Cross-Sectio vi ew of the pickup head of FIG 4.

[0014] FIG. 4 is a perspective view of a pickup head mountable on the end effector of
FIG. 3.

[0015] FIG. 5 is a cross-sectional side view of the pickup head of FIG. 4.

[0016] FIG. 6 is a perspective view of a transfer tray usable to transfer ophthalmic lenses

in accordance with aspects of the present invention.

[0017] FIG. 7 is a perspective view of the transfer tray of FIG. 6 from a different viewing
angle.

[0018] FIG. 8 is a cross-sectional side view of the transfer tray of FIG. 6 taken along line
8-8.

[0019] FIG. 9 is a partial blown up plan view of the tray of FIG. 6 showing details of the

interior of a cavity.
[0020] FIG. 10 is a perspective view of an infeed tray moving on a conveyor module and

carryving a plurality of blister packs.

[0021] FIG. 11 is an array of blister packs usable with the infeed trays of the present
invention.
[0022] FIG. 12 is a perspective view of another blister pack usable with the infeed trays

described herein.

DETAILED DESCRIPTION
[0023] FIG. 1 is a schematic view of an exemplary ophthalmic lens packaging system
provided in accordance with aspects of the present invention, which is generally designated 10.
Broadly speaking, the system 10 comprises a number of modules having a number of devices
and tools for performing, among other things, the function for transferring, moving, pushing,
dosing, centering, and sealing trays and packages related to producing ophthalmic lenses in
blister packages, such as those shown in FIG. 11 and FIG. 12. The system 10 is configured for
placing ophthalmic lenses produced elsewhere from a production line or a plant into blister
packages, also produced elsewhere from production line or plant and brought together with the
ophthalmic lenses. Ophthalmic lenses usable with the system of the present invention include

hydrogel contact lenses. A silicone hydrogel contact lens is a hydrogel contact lens that



[0016]FIG 6 is a perspective view of a transfer tray usable to transfer
ophthal mc | enses in accordance with aspects of the present invention.

[ 0017] FI Gvo20i1gn3as2per specti ve view of the transfer trayPofi/uUsSk@Go/067604 om a
different viewing angle. [0018]FIG 8 is a cross-sectional side view of the
transfer tray of FIG 6 taken along line 8-8. [O0019]FIG 9 is a partial

bl owmn up plan view of the tray of FIG 6 showing details of the interior of

a cavity. [0020]FIG 10 is a perspective view of an infeed tra ving on a
conveyoiOMBHET &SIHANCCOMRPPAY- éEXﬁmaf@épifﬁ Cofe %idif%e@wfﬁ% ?Sef[féétyff]qgﬁe g11 i s
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I nventi‘on. S” a perspective view of another blister pack

usabl e lhdel htviag iheffoBowingdy.s. Adopted Names (USANGs): lotrafilcon A, lotrafilcon B,
balafilcon A, galyfilcon A, senofilcon A, comfilcon A, and enfilcon A. A non-silicone hydrogel
contact lens is a hydrogel contact lens that is free of a silicone component. Examples of non-
silicone hydrogel contact lenses that can be packaged in the present packages include hydrogel
contact lenses having the following USANSs: omafilcon A, ocufilcon A, ocufilcon B, ocufilcon
C, ocufilcon D, ocufilcon E, methafilcon A, and methafilcon B, among others.

[0024] The system 10 comprises a plurality of modules each configured to perform one
or more tasks to place ophthalmic lenses produced elsewhere from a production line or a plant
into blister packages. also produced elsewhere from a production line or plant. In one
exemplary embodiment, the system 10 comprises an infeed tray loading module 12 for feeding
and moving rows of infeed trays containing blister packages configured for receiving contact
lenses. As further discussed below, the trays each comprise a plurality of cavities having a
blister package disposed therein for receiving an opthalmic lens. The system further includes a
transfer module 18 comprising a robot arm for picking up opthalmic lenses supplied by an
infeed transfer tray loading module 16. The loading module 16 may comprise a transferring
system for moving a plurality of transfer trays comprising a plurality of ophthalmic lenses to the
transfer module 18 for pickup, as further discussed below. Finally, an offload module is
provided 26, which includes inspecting. transferring, and sealing components for completing the
packaging process. However, the system is not limited to the modules expressly disclosed and a
person of ordinary skill in the art may modify the system to remove, add. or substitute different
modules to complete a packaging system for placing individual ophthalmic lenses into
individual lens packages.

[0025] Referring now to FIG. 2A, an exploded schematic view of the transfer module 18
of FIG. 1 is shown, which comprises a pick and place system 20 for picking up ophthalmic
lenses and placing them in individual blister packages 40 that are located in infeed trays 36. as
further discussed below. The pick and place system 20 comprises a robot arm 46; a motor 22 to
move the robot arm 46 and other pick and place components, such as belts, gears, connectors;

an end effector 62, and a plurality of pickup heads 64; and one or more controllers 24. As used
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trays 36 and the second working envelope is understood to cover a general area that is above

one or more transfer trays 34. Thus, as described herein, the pick and place robot 46 is
configured to move from between the second working area 60 to pick up a set of ophthalmic

lenses and the first working area 58 to place the ophthalmic lenses in corresponding blister
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In one embodiment, the wings are equally spaced from one another. .
[0031] The wings 68 are formed with a flange 70, which has an enlarged flange section
72. a reduced flanged section 74, and a shoulder 76 located therebetween. A threaded bore is
incorporated on the upper surface 78 of the flange 70 to threadedly engage the pickup head 64
with a threaded male stem projecting from the header connector block 80 (FIG. 3), which is part
of the end effector 62. However, a reverse arrangement in which a threaded male stem is
incorporated on the pickup head 64 and a threaded bore on the connector block 80 is possible, as
well as other connecting means for connecting the pickup head to the header connector block,

without deviating from the spirit and scope of the present invention.



its end effector 62 when |located at the first working envel ope or the
second working envelope. This in turn allows the robot to apply a vacuumto
the end evbeotiai162e pick up a plurality of ophthal m c | ensas2av/odmsact i vat e
the vacuumto drop the ophthalmc | enses into corresponding blister packs,
as further discussed below. [0030]Referring nowto FIGs. 3-5 in addition to
FIG 2, pickup heads 64 are shown incorporated on an end effector 62 for

pi cki ng up. ophthalnic | enses. In one odi ment, eight |ndividual pickup
heads 8)4@21 (Me%mﬁﬁe%’%éﬁ?ei‘eﬁ?“e@%‘? “@?@% g@%ﬁaﬁmﬁ)‘g% ég iHEBhGr st ed on the
end ef L eki I ght. -Gy il @1 hiRe@ Bhd Lckup
L AN
shoul dc@orguesipopeodiict heddnee pravhee oofacmawm tbicesble thetthekuprtend péto pichys a84 and

infeed trays .36, which carre to the nunber of .0 haim, ¢ | enses to be
:oi ckedOIB}Bh%g‘ﬁC fepsde %ﬂgﬁxea%m%?%ﬂggas 5 ﬁ‘fsf ﬂ%‘%"‘%ﬁ“&“@@g%g ré%@?%%ﬁh%f’ﬁ isgi ikup
heads ﬁ)?ﬁt{ggﬁ%%@%ﬂ% ?Pofﬂ@@@of HeWi3d 63 ahd@h 8lBad o lieGlorapehicOBPId 888 PR oAE gUAL €

end pro approxi mately natches a base curve p? an opht hal mc
| ens t cerftiatbdriet88t én ame apprdnientathecsiadi! berss 8 &-8f jare fahmed trheachivdike 6 witbad

pi cks up,the ophthalmc lens. ILn rticular enmbodi nent. the pjckup head
B nBRBIPR: W5 e SFE SRRy TTanE 2B R NGOTRs ORRAT Age Bl TRucls:

st gn V"K'ﬁﬁrﬂ ramlibyvdhenedileQndiot Bﬁexﬂhgfs‘&llé@ thaadisildilstabr enduangrekfise
longi ttidinal” axis (i.e., the end that contacts the contact lens). The wings
are prafapphdl gn tguahthylnsipdosdrdm elinoperengndh ke emhadimena thedwresgeatiety ed
enbodi nent are.at right angle to one another. . Howev \ i , such
as, fof“Eéanpt %‘?mf{ﬁ am @F%H{?F R s“(’)gorw%dshtghg 11“n§§%%d§t }}Oﬁr\é\ggﬁiﬁ gt’gazd, such
as, fofe@XABP Bore ldnveh, WH@SproliiceONSs pRVQGE BRIptand e fokdIPS aatlatiesyambier
spaced from one another. [0%31 The wings 68 are forned with a flange 70,
whi ch fiametan. &niumtlysdmbodmepat.dbe borenhdz cogstpridliznaeier akpigabeisisagihon 74, and

a shou 76 | ocat ed .t her ehet ween.,.. hre e ] : n the
Coner LiiBLCe Yo Tt Sl FIEARLEE 0y Ark MEBRS OS] B iGABRR Bl of 0
Wi t h apslareadaswiphtess @E picRkupheat dngnheasd the haekdesnneonnsotbB0ndck 80

(FIG 3), which is part of the end effector 62. However, a revers

ar r angexterds thipughihshnigraepti@uefdbe far &8ss i18 opp é@lbﬁ‘il)‘i@_ﬁlé at B tfrﬁ‘émg i°€kup
head o4iAdfol BF GRUCHPRLR s IR CGORNEG DR pﬁgvac@ NGRS bRk ure e |
as ot her connecting nmeans for connecting t pi ckup head to "t he heade
connect@bssH @alsal sntérhwwpeidey P&DLI thg cnoahbbhe B exitdricandersoop®t @bpehe tpr esent
invention. WD 2011/031624PCT/ US2010/ 047694 g)OOS_Z] Wth SﬁﬁeCi %$c reference
now t oPIEk@® an#phthaIsic IgscHheaiang BN isner o apes! 19 SRR RSC 87 3dHE bor es
81-83 gach DaNiing. TP SRAS hbRAR HBETEINSEL & vhAAPRAIBOS thel PIBrANOF 8Sradial
configured to produce negative pressure or vacuumto enabl e the pickup head
64 to poekSiys3am mptnttaldmant] thasentas béngrd8Hepizell shousdédinms|to@bous 4ftiest  or
exteriglr )opeaiag% 84 of . each orel'bs | ocated at the end profile 66 of the
wing 687" & Eetfr‘iléfmptpe Frest g Pening 86 is located along a central

bor e Sgnoshp one ﬁm?x@%%gi%,shém REFIRG, BHe (hRESteBbr Snales shari@alln sgredh

wi ng, 68 wth each bore havi ng?-ot he sane interior dianmeter. In another
exanpl elong e durrgsriahay $ 26 dadhowipeoblii oehey epi rdtons jars Negpiblga A e 1R he
exterigr openjn 4,50 t a simlar |eyel of. tive pressiy-e.i

applie 'eoerzfg?}ﬁlae ‘gﬁﬁghél W&Q‘[?}e AR URY SR go\p?é A ﬁaé&glgo fgﬁzgmé ﬁgg)dwﬁga r%ltﬂ% t he
bores ggpesdl dNeadieciease Anidicaneilpehin@oR tditiQiésan tGidehat ere8300.avar ds
the inner nost bore 81 due to a decrease in bore | ength, which produces

| ess prassssad &0y Gp inea morerReNBIZE 848 the ippgraresy kAl SRES Bér THisaMetehe | n

anot her e the.. \, t...di , 1d 6 t h.
[0033] S SR st e P AER O Friactih AL RS By AL B DR L FRE"

t he t hpeagdeditheobesl{ behe showmnct withehesurfiee pi ek ophthdade B4s eownkdtesothar t he
header cormor bl ock 80 and ex{ends t hr %%h t he %ﬁgt ersection of the_ four

wi ngs eeenings &l ﬂéfh’fféwsréén%s,m&mt%@u?%’fd Ryy- oF U é’Féﬂm*é AVGHS oFECE e OF

cent r al Dol &;-8fe uﬁ‘dérfigb@%r m&f dvhay! RGRLPBFRL f?{%n{ MeRRQ¥oEerA JidH08 cBR@EsUr €

drop across a central exterior opening 98 of the central bore. The exterior
openi ngfarddha depesratrectuce. pi ck up an ophthal m c | ens when a vacuum source is
supplied to the central bore 88, as further discussed below. The central
bore 88 functions as a vacuum header to the plurality of radial bores
81-83. In one enbodi nent, the central bore 88 is sized about 2.5 dries to

about 4 tinmes larger in diameter than the | argest radial bore.




[0034] In the exanple shown in FIG 5, the three exterior openings 84 are
equal |y spaced al ong the outer periphery 66 of each w ng, but other

conf i gur avpans/@i@4possi bl e. As shown in the exanpl e of PET@ES2¢10/0¢emptral |y,
an undercut area 100 is provided by formng a lip 102 at the inner end of
each wing 68. As the central opening 98 term nates in the undercut area
100, it is recessed fromthe i nner nost openings 84 of the inner nost

radi al bores 81. This allows .the central o ing 98 to suction,areas and
surf ack835In t he Qlsashewt mpatalput-ppay ﬁie@k‘ﬂgﬁ‘ﬁeégﬂ %ﬂofgﬁaﬁlﬁ&le%ﬁn‘gﬂ(ﬁ I“t%é%)eousl y
CONe i ' he f R0 n | Spehids 839 WetiBut mgotRer
openi nﬁg;ass’%g??bge? tp?ﬁ%ﬁe\?\nv %@'51%68&],{6 as fda}il?%etrhgg}?gegﬁr{sdsﬂe eltr)lelbow. As eusléd her ein,

t he woardsized eaeplatedan thatedesgbdpichuphendder sticon the oplthrimagdeys PP.ghe s of f set
fromthe sanme _general plane or contour. of .another item.,or structure. WO
2011/ OFLEPAPCH B 5E6T6 g@%g‘& 0[“&?6§§§‘7§J0§ @%’??HW“FW%&P%Q?R 3@%‘5’ g%a@“%i ew in
FIG 4,18 ) ' Qi Glrohasd 80 teuUiRithal ARY leRNERh Ruuhnis one
embodi 7 eﬁ%@%ﬁ%%%@e@%ﬁ@%?ﬁ%ﬁgs 84éof t he fouicrQI valngs 68 are siktlileldh and
pl acedapticd.h@hiswHens theeigivpkepd hé sadb@h lifi thk sutgpperiectephitthappitbalmehksno, t he

| ens perjphery.92 is recessed,fromt.he outer.ed 1 1t

openi nig¥ %ﬁt.lo’;l/'ﬂ'ﬁ‘é,s artngggﬁflggs %‘Bgﬁla@d% %%Hé&rigﬁlonﬁggﬁgglelé%%%fsgﬁ{f€§&g'h?{aI ded or
cover eghoer EhSo R ahddged 00 OpBEAgY L s RiZe8 aad plab&blso thhd theyadrk oswesdetie

pi ckup head 64 to both lift the outer perineter of the ophthalmc | ens and

suct i oftorhltbe digempeoipheryt Reofl teephdalmigyleas PP axd bpewyiseaddryi bh lengs Hpiiey Heps

di scussed bhel ow. .l n_anot her Qdi ne t er: s 84..;

oi zed Snaprotie o R PR s er st RS RRELPEReR AT

t he ophy fhalpakeribensta8oind 1d6 viruenatbriy apfled ensuckidiveikemd passiblye cent r al
opening 98 is recessed fromthe inner openings 84, it is noé1 seal ed or

di r ect PartidevEpmduisacieer pagialy irgctedupenareromay fe drasawney Sacersh i s
applied. As suc fl.ui i i , ypreacted or partially
react ecc’f)e%nﬁo%%?%Spneﬁ%}y%gﬁa?%f\?\%ﬂgﬁgg@{gpeﬁﬂ{@ ggénﬁg{eﬁgggni ng 98 irrespective
of whefoogé] t he olite@r copfedimgs, dnelideveitepasropeoings [ D36linewrpnaicdpoodianent ,

pluralities_of bypass openings 104 .are.incor at.ed al.ong.si wal | 106 of
one orSi%Wél_l\m%@gO%‘?r PPEHVIPEY @éeﬁfd@ rﬁgrﬁcéﬁpg{@ﬁ lﬁ&gfi‘?‘f)gﬁo tgfl‘—ql EfCh4, each
bypassb&ﬁ?@#&%ﬁ&%zﬂ@erR{eH%Qm 'ﬁRét‘gaetB heRakfer@fost hgiQubersm@atis fradi al  bore

83 and 1's 1 cormuni cati on w radi al bore. The bypass openi ngs 104
are t husnmeciestgedwith dmradiel ref Thebggisopahresgiod kupthhetedesad Haam thachide

enbodi e own, are |ocated al on .ane orthogonal el defini ng
t he cePFtOI%iﬂ g%%fxe/\‘lﬁ? Hﬁg"‘é%!’eqdré‘& fyddn Z}Fg%’gl?q%étﬂﬁt S%@%BU%% qcﬁ§5%§/0%l°§lsp3&%peni ngs
104 angx“tﬁcﬂg%n%%[?%%ne%ﬁg,in@gh@&MI HRiROTE Ththic @Mbagiment, acaust erDypust ace,

t hey open “ends enabl e the pickup head to draw away fluids and the
li ke. mooradilfglayd therreniraliopgeioe 98idoties coine Heerntach Vet 1B Susage. PigKise head

conprisin |lurality of .openin | J [ IRERIAISy bei
cont i g el Yo Ries P B aiGo g PaRk AL A, QREOLAIR BB i ng
number , ofhe $aischiGREMIDE S DeicRE B lcbaiprietgtapsulityi dopbhinbda sait possl bl y
suspended Solids froma tray cavity during a pickup operation, as.further
di scussetitgsibsng PhEZWiEd kUPICHELOPRUVTHEEC AbpEeRhthadmy lsps %n%rg? By Eo
provi de spaced .apar.t. ] i < kNt erior. [ i
e L et R Sl
avai | abhecdvayRiueni deicupeptiativeus faegatdiscasspd bslsut ehefidmptheed pestieilpt i on,
t he pickup head is al so underto provide a contour etd mg er Periéhery si zed
and shbgea it alsp sReaTsoRP HePPEEE spiced APthsyian 3roag ASHREH Y ABET8E SUsHOBpht hal mi ¢
I ens. e £ 4 WEYAR.L e s AWkttt & 6,
e

provide a continuous negative pressure. From the description, the pickup head is also understood

to provide a contoured outer periphery sized and shaped to form a spherical fit with the posterior

lens surface of an ophthalmic lens.



34 provided in accordance with aspects of the present invention is shown.
As previously discussed with reference to FIG 2, the transfer tray 34 is
confi gur edoto1ttsmgar ari |y store ophthal m c | enses fol | orCagISa01d@kmOST Ng
step, or a washing step, such as a hydrating step, or a conbination
hydrati ng/ extracting step. Although robots or other assenblies may be used
to transfer the ophthalmc | enses into the cavities of the transfer tray

in one_enbodi rreng)‘H ht hal m nses are nanua t ransf erred to.
transf B03¢F ay wi tHth Ii‘?gf ‘ﬁg §18V tBrﬁﬁSegrs‘? REGHFERE BFVE: ééifQBﬂPR/‘éa‘r% R ca{rﬁer
openi ngcl" Blovidag tff@é’dotd’ancg Q@thtagﬁéétsaﬂ tRRYreb fRLARSh f5AENA P\B@Eé@cﬁis&ﬁ IC

materi a such as NA(r) ‘pol ypropyl ene (Total Petrochem cals,
Cour bedmtssed:rr&ahccﬁex@ntﬂem K6l Qﬁhbpyhéﬁermesﬁ insonizgided & trrap@lraaut S8 a 4x8

| t t.e
spoci FoRPpee fenesitbiopaa BelsEsibh st A B M TR e MBP SR wi 1 a
pl ural &51%!)195&&%&&@& /Rkra¥¥ild Sepl 081 (1@)uiel n&%t%t%lgerta@ﬁmitﬁ@ghﬁy ‘adRdiséhe w dth

in a 4x8 array. ‘I'n on enbodinment, the wells depend from a substantially
pl anar trapperths optftbalmic @gsds mntarﬁh@equsttdsw YsdagichAnGR 0B BRGOIRENT: é‘h"gt h and

wi dt h. The cav es 108 are each si l.e wet
opht haP Pt alrflé%tﬂ”%tﬁ&feelétét%“%laéfags?‘éf%%R/%ﬁg“a fgtgt?%o\%# h (a%réa@ te%\ 8¥% ?d&%:ﬁg of
post er bk cLBRFaSHE fl@%e@t@tgb@ﬁte‘lﬁbfth alnd gay ®Nmal a6 lfdﬁ@’l@dﬁr‘:ﬁﬁ'é tidigopiatiar i or

| ens surface facing the bottomwall surface of the cavity. [0038]Wth

r ef er emeteriab smhas ATORMNYEI rolvrorderel (Gotag Peordepunals §0E@8V‘Pf§sﬁah°eéﬁém ng,
;L‘ ioaﬁefblhg’ﬁg@ 19 rgpt@?g Lk ez{ndrtéaté L{] t% %L\gserﬁ 'cgﬁﬁ/ &tfﬂvﬁff&t &g&iér% Eaﬁgérq’ﬁ’aﬁ@ uch

over config
Cr 0ss- s@fitrhpard. WiawspdcifidaGy, t@e txaken hat onggth henda wadthtWiand avnblded O8thtaaper s
radially inwardly as it _extends toward the av tli}‘/ base. 114._ Thus, the
i nt er i pluraily pheaiticspr cwtlelﬂ%yllgsﬁd@t@cé‘a@tetlgf 1798 s Vi i LHtRATEPT g ©8nd

taperi Qx%bodtﬁteﬁ{ nal s cﬁpgﬁﬁ BT gétixﬁt%l%rﬂié?{ar ﬁﬁ%tr 5@t 190G E@eq@h'sﬁa&@r Lmd

by a genera square or perpendi . non-t apered,

i s di spesed aheioahe tehetht-mderviddh. Séetchoiticof 08 dre eceaviized and csubguraahtq ta:t tiy
spherical wal l “section forni n% t he base surface. 114 Iﬁ ﬂﬁgosed,ag' acent c
gener afinglegyriapthaltis lens apd garnhpg a reqqfidng W%ﬁo%ﬂg‘%%t? QIMNE PPEREC9E™ s

pl acedgip, QB@tH%fophhﬁhﬁ@\{Ms' t@@n«lgg and DR anBERF 19k sE@Rkablin@fheti@ogavilty 1S
structureé to align the lens so that it sits centrally i nsi de t he cavity.

| n oneswfdvedi therayity.he | ens cavities 108 are each f| lled with a sufficient

amount _of _dei oni ter o) e
t her ei H)%}@\ﬁen an%@gh‘}t,\%a?r?ﬁeg :Fgﬂ ét“s ?@ealﬁ(h one ‘%Fl%é??g% ?ggéﬂls%ﬁos nks
t o t he by Dfertnh@erdRVink)a BAE- dt@edsc%xfer abhnedidy sidhes sheigtt waéclofert he
interior wall surface 112. As shown in FIGs. 8 and 9, the rrpher §

he

t he V@@@L‘M@Bl%@ﬂﬂ%ﬁ&i(ﬁ’ o4rdoa asprenastianal Yiewe 5046 e%@a% pe

peri rre uar e i t I

bot t om bia‘g 83"53% fog; tﬁp%%%adé oawrgrel%ﬁr?t & 't %Q@%d ng@rﬁd tﬂ?g&wtﬁg% géqtg?emv\%ﬁ%sect i on
i s abouiterlf soFmand 2t(HeG di)aimteecravaf 108 ttmtlntditaitatﬂng dnéingperiagaboerthalld.a5 mm f or
a tonic |l ens and about nm for a spherical Iens In anot&lwgr enmbodi nent ,

the di gﬂétdercaldﬂteﬂﬁéseaaaﬂ& (O 8xidpimes bys2 sHETAIYGARRT PHPEMBEHD!1S

| ar ger e t | t e

e PR 3TEL B RSP pb ettt e el
is a tepgnsikarwdll yticofopmis uhg basep;luctraed t}Hyts dfsposedi adjaesntftior gendrally sgnarar r ay,

d t h at 1 f
That § BPLFSCRY 1S Gr i e R B e ST BREC GronE ahdls G eE AL GRRt na m ¢
| ens.  Angthey enpeﬁm%l Estrttamea%aar&n hBYSREH e iSit@ cSHSNSMSRME Sing a

1 N8 array o cavitres on a transfer tTray, a ilx8 array of pickup heads on
an endcafifyedhone emhddimetix Shedent aayiteh 108 aictdaglk ﬁ&ihd milrarsme“ederttraayummer ein

tray, | ERENEPERERERTET ByPISEhaTt Hang SUFHE S Sriahs el g kel
gener akgia)feé e dMBhe daQitkdh btk Qo thO@b&tom BMhe[cBBGBOfd iSsel-aligned Heahé om
perspective view of the tray 34 of FIG 6. As shown, the tray has an outer

per i mestenctwalolf tkA0teriar weld evdent 1ddt évs shewh meFKFs. Rang 91the perpleera 92 oA ng
area 124 (FIG 6) forned therebetween. The stacking area 124 is configured
to support another tray _ placed thereon to forma stack of transfer trays
34. Also shown are four recessed areas 126 fornmed along the length of the
tray. The recessed areas 126 are forned to facilitate alignnent on the
palettes 32 (FIG 1). Typically the trays are arranged in a planar arrar
genent in a manufacturing line, such that each tray is adjacent each other
wi t hout bei ng stacked on each other. In sone enbodinents, the trays nay be
stacked on top of each other PIuraIrtres of ri bs 128, 130 are |ncorporated

o o r S



WO 2011/ 031624PCT/ US2010/ 047694 dei oni zed water, or an other agueous

sol ution, such as a saline solution, including a contact |ens packagi ng

sol ut i on.wophtingshérsc | enses 90 are then manual | y pl acedPcm/usholoavievs es 108,
ore lens per cavity with the base curve (posterior surface) up, to form
transfer reay trays 134, which is understood to nean trays with ophthalmc
| enses placed therein. The trays nmay be placed in rows of one-stack high or
in stacks of _rmltigle trays, such as five-high or integers thereof..

[ 0042] Tpishalmaelens PO fitsagsfst the egawpeter af de sguara MallSAER GV et 3 YIS PR e
transf er dule 18 (Fl r gl @) , | 09+ MY EY Or
Syat o 1 Y P hEsse 1 Fo e S el RARALG AR QR L8 QgiB RO

cont i NUQuHn PROGR HsarBdtertofind efhipdl@GeRss islabod lcladhininnfvousor koessl @ndt &t.¢art
is used to transport the stacks of transfer read Nsra s 134 to the transfer
modul emnsfor@gpberifakienpeln a0l cbedissnk t%‘i‘f“?"éﬁeéémgﬁ ks VaH SEHLs 4P0AT 51 ¢
avai | apl t ec ' v - hGXi . H
T R B aOn
pi ck afethpl Ageall ©heincd6 Thes. phagpanidie peesomvevdnebweentratséer friay sbmposiki ag
area 58 and the second working area 60,.1n an exenpl ary seguence, the rick
and pl ReElBbeavAE s foRRes 15128 'aif’?ﬁé%occ?ﬁﬁieﬁﬁ? AR R ] “at“c}‘@Hgﬂg%élg%e\%‘flﬁi ng
area 6 ' . ¢ . opRAfidend. hen
over o PR s o b o Che. 1 ay
134. TheopickubodimanisofGhd pi@serb @ivegtinuivheyedmandsipaged 38 ey oé sponel age

di stance as the cavities. 108 on the tra 4, are |lowered i.nto.the cavities
108 anGorIgr e |18 MR RORTAIASEoE 1 G BT P D B! b o &

opht halfi& 80888reflthe U b @R R R ks &Ml the biiestatigs i@fdebierapl ckup
heads are lowered into the cavities, a vacuumis applied to the end

ef f ect te tBRsfenhring hing tacescinp detvead éwvo pohnebeass bl grokradp timyare. waeiiimlahd
provi des yacuumto each of the central bores 88 of the eight pickup heads
64. [08447WTh reference nowto FIG 5, as the pickup heads 64 are | owered

into tfw3gpviti es1@f7 kshacttbanshgectieadywior te 34 oatGum is sgenertat edy and
causes a negative fluid flow (e.g., gas and/or liquid) into each pickup
head, hasincat@detipetdievadl 26ws recsisad euchpereneit Vel 1 &¢.and pisfaghing grea 124

pr edet ' level with |iquid the |iquid. LS, [
Decuunt IThe) et g restea e ckebilg ok Th i ERUO AR ph R
head, puMbediheteb tRlrmtd Qyck oittaRsiéaciyiB4StAlkd siappl dredourTheessydpiréasd 20acuum
al so extracts the deionized (D) water out o:. the wet tray.. |

enbodi frsmed atang tholsaeth4d st ogfiedrerserc et 2 foswed &amg%ﬁ%ﬂ‘%&ﬁ Py
ol ol STTHEs? B ! G THETL A PR e Ao AL B e R ey e
i n t henmaviatiuesg déviersualf thar edcheragnsladiideactarh oBRr ivgthoet earg gackaday efigtom t he
L;gé S W.g{iggr.t %@%%}7 a %ﬁ%ﬁ[@%%s@gg%} %;Zs?%gﬁé On ttct}aeoteeralxghs ot(?xgr, Olghl}atﬁ%&sp g)f{cn WP
128, 130 are incorporated to provide added structural rigidity and flatness for moulding
purposes. The short ribs 130 are provided to connect adjacent exterior cavity wall surfaces 132
while the longer ribs 128 are provided to connect the outer perimeter walls 120, 122 together. In
one embodiment, the wells or cavities 108 are about 27.3 mm on centers, the tray height is about

15mm high., the tray width is about 243 mm wide, and the tray length is about 129 mm long.

The well depth measured from the top surface 109 to the tray bottom surface or base 114 is about

13.57 mm.
[0040] The operation of the system provided herein may be understood as follows:
[0041] The thermoformed or injection molded transfer trays 34 are first prepared by

placing transfer solution in the tray cavities 108. In one embodiment, the transfer solution can be

10



[ 0045]Wth reference nowto FIG 4 in addition to FIG 2, as the end
effector 62 is retracted away fromthe transfer ready tray 134 and noved
over to twe2biwmstezwor ki ng area 58, vacuum applied to thecpiuskup/omad 64
causes excess liquid on the surface of the ophthalmc |lens to be sucked

t hrough the central opening 98 and the bypass openi ngs 104 of the pickup
head. Consequently, excess liquid present with the ophthalmc lens is
renoved fromthe ophthalmc lens by the vacuum at the central opening the
by passd@pmmdngsteb@{r en ethisehauyopt seddr. Aed & il iae BrlufiRie kiclurkinga FEHY NS of

t he excess I| c 0 I
P e e R S e e R T g

to be ﬁ&rc@\i@‘! whRGhd M@,E YuSenpdstdr] c@dm@yccl) upl thifogn trhesfaneartyttrof 184.anstlers ed
li qui d, such as deionized water, to con-le contact_w th and dllutg .the
pac kagum@rgmdmlmwnt{%@%ﬂ@éﬁéﬁmﬁdelﬁ‘@apﬁc‘%‘hﬂl@@ Bhg Fysdeiv hegHates I G 4,

becaus eOV\t« 2% O%Q\é{at(lix %IGhCPQ'QIh g{angSCEﬁn%Elg{G%%éE %ugﬁ ff% Bh’g 09 m& {Tl-lCIcéQlt enses 90

wi t hi n*% € spacin €n eac caV|ty|s Kknown, the robot
46 canjgwa2pr ogr amﬁaﬁ@oﬁlrahkfeu peqﬁt;leraive hye&'emiuﬁimnﬁpieat%d) the tandeymoddoever ,

in the event an ophthalmclen5|s m sal i gned so tha i s of E%‘%{fd
when pi&Kd&sblanrte). pr EWﬁO‘ﬁ%‘ﬂWBzﬂlsmgﬁéoﬁVp%s}W8%0 @4’“8% 1458 3 & hf

openi n -8 nﬂ% e& 'Q%SP Lk we ar&%ﬁgm?cluk %sh@r Dh@sp80ds Oﬂea'}'dﬂgn&f%s%#@cteb%ld

excess urd away rom ens surface so that it wll not
affecta t:;kte 1sasmbtcanrmtspormthetsimkp af:kamfmgeabl teetyls 0 A4 tq GOA7NFRef mpdilad Srféw to

ol ace %ﬁgﬁ?edta%elmetaefaﬁé S CEREHP S Ut ke A BB (s e bR E th
a coor ﬁir% by ﬁx@?:@ék%d??&egbﬁ&%%1m%%@%s G ‘&:)Qi}gﬁ%tﬂﬁ§ 'cédtﬁ’x'ﬂ@ﬁk Qyedssand

alined w cavi i ster packs or the blister packs
300, aﬁ)(MB] ust r affbelpick afil Glacg robibhé6 b prsglemHMGRanéﬁemﬁﬁedh%ﬁ@hQOM@

conveyor duI 14 |n5|d the i d tra s 36 and fi.ll e i ng
sol uti 82 §§ %‘Bldt‘h? {igrrep éﬁa “naé‘ er‘h% [25Y Seﬂ%‘"‘%r @i? PAH I%Ip 6 r?o g‘té 46
is thepged é%ﬁ’& gd ‘ct’ocot%?dlhﬁw sdvalomg stdd YvdRiak didaadoevkPa h@m&; e pasckup
heads I n correspondlng bl i ster packs. [0048] When t he pi ckup_head with'the

cont act34.ehle pisk hmtalﬁ@quoébb}/@thm@\f@qrs greandsaerior he” 1@&06&1 3leng thed aFf or
It ?] eOtSB 4% 8&@9 g p"lff e 181\1? n}g a%?ﬁfi g?i'n nﬁﬁx%@x%ﬁeiqd tsﬁ’actegﬁ cﬁﬁgﬁdgﬁﬁﬂgad by

ens surface” an up head

sur f acgistahb€ad @B sa@titanIsesh the txﬁ?%@l BKpvdrehehtd e tcheted] [Rad ihnttbe fihels
packagi ng solution in the blister pack. Contacting the |lens w

packagremaised Ut the paviesupricli 4 thaep GAip&sep el %%{?éﬁe‘i“?"’oﬁli’ﬁeﬁét rﬂféﬂ%ﬁf}‘head

pack. - OB 20s pFOaR A e LB TR bR O o TR L RGEREr. o e ghi  ng

the di seRargeecoperahiarontdeortilekd ireladviduanddthevilenscane Wbeid dfthwer ed
bel ow t he surface of the packagi ng solutions belore vacuumis turned off.
Once ta‘?fﬁ%b@ﬁﬁﬁgﬁﬁ@m@ﬁﬁﬁﬁéﬁkﬁ €38 p¢- separates fromthe pickup 11,.;1,1 64

and fl L}t 0t h%i%}@&&&&fn&\ht% €] §t£rthfpﬁfékup H&Hds cRRRC) @S5S raitohBe cavities
i ncorp rated in c Ination with over-filling the blister pack with

packagbfithesahsier madptrey 034, prowing nmnmemdsmﬂ@awemesﬁem yd G (akl- 287 a

porti on c? ];«1 flqr]ueld)pl?l?()kt%%h pgckag Ihlejatd dicated by the arrows. Since the cavities are filled to a
predetermined level with liquid. the liquid is suctioned away by the vacuum. The pickup heads
64 pick and hold the lenses, one on each pickup head, out of the wet tray with vacuum still
applied. The applied vacuum also extracts the deionized (DI) water out of the wet tray. In one
embodiment, the robot 46 is programmed to move directly towards the tray and the pickup heads
64 sucking up the lenses before the liquid is completely emptied from the cavities. As such,
residual liquid may remain in the cavities even after the end effector 62 is retracted away from

the tray with the ophthalmic lenses suctioned to the ends 66 of the pickup heads 64.
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[ 0050] FIG 10 shows the blister packages 40 each with a peelable foil cover
1 36. as reflected by the reflective cross-hatchings. The foil covers 136
are pl acesoavero3idre bl i ster packages after the opht hal mpcTiusp@oo4mo€ pl aced
therein, one | ens per package. [0051]In view of the disclosure herein, it
can be appreciated that with the present trays 34 the ophthal mc | enses
present in the liquid in the cavities of the trays 34 remain centered or
substantially centered in the cayities. This | f-centeri i s effective in
reduci HP49hr i abi Withrefsiencemongadilts o Wqﬁ!ﬁ‘?’hmtsiﬁg‘ ocaﬁit%‘%/e‘éﬂ%&tcﬂjégé}lﬂ@ reduces
the potentieglahhalt 65]@ aZ%tgtktléBd head W Llq LRAV&Sel &t Yirdvwtkihb @rdaggs duri ng
t he pi ck-up protess. eal ly, t)he centering of the ophthalmc |ens provided
by t heveamit appliesul ths pidkup eal (v sses dxgesshigupl akibp stidad oditle enbHiabvaders
yield of  100% in a batch of | enses bein ransferred. As.di scyssed herein,
the cald tgsusked theough hseenbekepPeaisot ﬁ}lﬁéﬁﬁe RASHORENAES 403 ﬁﬁﬂﬁlpé‘#ﬁuﬁg]eé%ni cal

si dewa| s ff AWMt d6Th @b FBASLIANC &lns iR nfed¥d k¥mOREBpIBalkhlc @
narromgé)n%ﬁaﬁéenﬁwg‘\ﬁ&%é%&%eS%‘ottolm O?Bt he cgvjltsy. The cavity h%s a

cyl i ndiedns &) tizotdcommsi tewantral dipspog 8t hetwemeninge befors keae Blaeksviatola Eisert he

bottom surface of he vity. The bottom surface of the cavity cahn be

def i neaaog"y n%’ﬁﬁl?ry?lc%(ﬁﬁ%ﬁf%és li’Wl‘ii‘ﬁ.mﬁ tihﬁgfl?lggélﬁ" %tr%%gpﬂ‘enﬁf}?agﬁ? %&3}%’%, by
provi dinghaaNaN YioP Exdil Al RgeCONhE 3 uBdid ealeklister E&kﬂ@ $sinkire effb@ively
portions of the sidewall act as channels along which a liquid can flow.

[ 0052] Aatdidlied ballinyifinghelantdet pf exetrrregiligkidps sleioptzeql gvagRsvioF68SI Bl e t o

pi ck up a wet. hydr | . Lens using, yacuum pressure w thout danmaging the
| ens, E%m%%ml}ho%gtcﬁ@%at%%% aglrn’v‘lslgl(ﬁ%ll%g transferred with the lens fromthe
tray teggep bl i sReferR@cksaidfo 1I0L B.in ThditiseduEed 4deerage thocdiges! @8sreonpar ed

to ot her pickup heads used to transfer wet hydrogel |enses can be

att ri betredured tq ¢ratqrshoedtipdmé lgesss §A vothin prehsrriimdiba aPach afft et 536 vacuum
pressure.does no ec : sive i i [ Lfagage to
T e G R S i

t he abioiwleyYer th the BBe agxpEBAIntit tuk & wisnliggdishehdtiein sffarentetdiewhenmiviald wpf
excess |iquid hel ps reduce contam nation of the packg in Ilqﬁlﬁpg@lag t he

bl i st eby grakckuprhsad AdriBpPyrass hales | Phandeiba caitil ABCRR” %F’% StRs

condi ti : ?%Qﬁ EGOH Cece SUCRsRS ilhia QRNRIRT ieYer@fsur¥R so that
2011/ oé@@i@%ﬁ%@&ﬁ% 47&%]%44“%1%(23l pacgkagi F\g Iliﬁquiad. “In the ?I Ist‘jrst rastoed}a
enbodi imenill,not hfearehe ovumilaitp ofithegfackdging shlwlanred with the lens attached to

the pickup head is.60 | A However,k it |s_.possib hat the anount of |iquid
2 evenMBhe T haReBaTe 1w LS 1hardal aRETE R Ba s TR e ehe’ bun
of di | ytd 0n fd NG BBEKAGERSd oGt Brst S0A%ROhireh 88Sit [sgsedrhin@dfwian t he
transfer of the lens and any residual liquid fromthe Tens tray. Wth the

pr esentomysherthatconpondutpickandeptsdrids e positipngdsovso aad dismed ovitdha eailiest he

osnol ar_fty of .the pac i l.i guid.at,.a val.u f,. t, 32 |.us/ m nus
0" mouri o AecUEr s o tra s e ol b RIS, L2 R B <
about 3 1RNERAL BUSNIE R ok MBIk B e ihhed hans3é snd predllteddvitnpaekinge

bli ster pack. [0053] Wth the present pickup heads and trays, it is p(ﬁssi bl e
to al seolsfiprehivpisyeddmugh adesingeneduley Thepilearbrlags roppit s ithanaictipaek i nce

t he original si tion of t ens....n. the. Lnay;cavi | o] e .

opht ha:bgillocwelr%(gglggb thgry ve r@r}%ﬁg fe;g?\regcgh 5 ‘nng\é{pa %?bl lgtég%rgﬁigcﬁmf%\g?reggr eg'dy

cont ai E048] | i qui dvihdn thbgicklip Béirwipiatk coamvidlynd o Iscaddeobuthblbéstopait then
that may result from placing . the |ens gn? liquid in thg%(%)l [ Et er ’ﬁaﬁk' The
cent er EACYUBhSEYNpT efler Abrergasederrednd Be fonf fa Syehalachet (e PISKIR et pack
cavi ti - . LN, i EQui : | R of
Come BateahorpE Sl ot AT ARE SRRAD ALy U OEPIE TR OE, TR Do

t 0 obt aitachad rethe didkep hempe tedn dipged iensthe padkdaginblsbsitien ipdefoliskar pavg. a | ens

i nspectjon procedure, and to reducr t he nunber gf etected defects that are
fal se Sostaciinghe dgnsgvith the pacltagHly serBioNTHE Jhihg dershetrdeirase rqnéﬂ)g PAndPt he
si dev. he?dszgﬁl%&ﬁ ihﬁé’ei‘&tdqﬁlthéjﬁcﬁ&éi%% %lu@&?}&ﬁg@)n the @?%@ﬂ fdge in the

blister pack cavit | enses can I nspected manual |y or



aut omat edl y using canmeras and vari ous conputer software prograns corigured
to detect ens defects. [0055] Al though the disclosure herein refers to
certain sweenfrsi@rbodi nents. it is to be understood thaCTiusese/ogTshodi ment s
are presented by way of exanple and not by way of limtation. The intent of
the foregoing detail ed description, although di scussing exenplary

enbodi nents, is to be construed to cover all nodifications, alternatives,
and eqU|vaIents ot enbodinments as nmay fall within the spirit and scope of

the i n{¥4f] on as Imafqthfwrrwdm@t clusingghe diwhapty epeat e hpoEkUShertigronts 94
Vhat & ﬁlei?sl arlreegotlhslowereg% {l(\:?)\g[ u%%% %é%]l({i"&g % Qq &P%&I’b@hﬁnﬂ Gaa{uﬁﬁs 15 U%I’ﬁ?‘d

COI’TpI’I OVI |ng an o ens 1n a vo

in a well ke airh&NSrCaE bhiRhalsc Ielaa&eﬁame@ﬂab\hmaé picleud Ieng 64 andfiders sé ted t o be
a wet lens; removing the wet lens fromthe well u3|naha wet ens pi.ck up

head: bottom of the blistefypyakn gl Hiherogrss npasrie iprROE s A s RinaHoT ‘Pﬂé 1 Qg P‘éﬁ% fixed
t O- a Stf‘xref‘b?ic er g \{\h\ggh ac(%\lﬂgl\ﬁ@tsg{uﬁm?tcm&’g r‘@@%du%gﬁrﬁ?&r@'t& F‘w (H@ SJ{@\% (gtg\ﬁ/ﬁ

bliste g a~ca 8 Y eckive ens; and rel easmg t he

wet Ieﬁ§n$ﬁ@6ukhggmgﬁmi§mammlck up head into the cavity of the blister
packa rein the well of the lens carrier |ncluzesa

si dewa QGSBbr ti onFHad Oo’(]a”*Pt"‘é fheshlistes packagecHheasBevid 3 eslahds Kiilroan 1-°%8t ti on
conf i gyt el @y SRNeBb & rORMRREDSC ThE RS ESVENE 0MRE bracQl over the blister

packages after the ophthalmic lenses are placed therein, one lens per package.

[0051] In view of the disclosure herein, it can be appreciated that with the present trays
34 the ophthalmic lenses present in the liquid in the cavities of the trays 34 remain centered or
substantially centered in the cavities. This self-centering is effective in reducing variability in
Jens position within the cavity and thereby reduces the potential that the pickup head will
inadvertently miss the lens during the pick-up process. Ideally, the centering of the ophthalmic
lens provided by the cavity results in zero misses by the pickup head and achieves a yield of
100% in a batch of lenses being transferred. As discussed herein, the cavity of the illustrated
embodiment has a wavy or undulating conical sidewall that tapers from a wider dimension at the
cavity opening to a narrower dimension near the bottom of the cavity. The cavity has a
cylindrical bottom sidewall disposed between the conical sidewall and the bottom surface of the
cavity. The bottom surface of the cavity can be defined by a spherical curve in the illustrated
embodiment. In addition, by providing a wavy or undulating conical sidewall, it is possible that
portions of the sidewall act as channels along which a liquid can flow.

[0052] Additionally. with the present pickup heads, it is now possible to pick up a wet
hydrogel lens using vacuum pressure without damaging the lens, to control the amount of liquid
transferred with the lens from the tray to the blister pack, or both. The reduced damage to the
lens compared to other pickup heads used to transfer wet hydrogel lenses can be attributed to the
unique bore design of the pickup head in which the vacuum pressure does not become excessive,
causing dimpling and/or other damage to the lens. Similarly, in embodiments of the unique bore
configuration with the ability to remove excess liquid during the transfer, the removal of excess
liquid helps reduce contamination of the packaging liquid in the blister pack, and thereby assists

in maintaining the predetermined conditions of the packaging liquid. such as the osmolarity of



wherein, during the moving, the wet lens is fixed to a first set of holes
in the surface of the wet lens pick up head and is retained to the surface
by vacuumwoand/msx@ess |iquid is renmoved fromthe wet | ereThR2@09¢em0nd set

of holes recessed fromthe surface having the curvature. 2. The
met hod of claim1, wherein the step of releasing the wet |ens conprises
rel easing the wet lens into a volune of packagi ng sol ution. 3. The

net hod of claim]1, vvherelnthelen |cku head d t
W ngs. thegerk i Tigsishpin 6F HHed AOSTab SN OIIGH AU G OB GHa R rbt 1 e

and whg) tg't}? tREaddch&t 0% épfe %a‘?ﬁ 86 Ll RGP & ‘é‘ss%]g t}%‘t'ﬁ{e%%tﬁﬂgf ar e
i PE

used to a vacuum during nmoving the |ens.
The rTEtulilﬁd 1@& e |1k Bhah, 60/ylderéi1u's tnh;ee slhspaxaﬂ enﬂbémmnnghct freouwstof kiéntsom@rtbfr i ses

releasing the le th I d h
e T oPasLrGigt igarys + or s e ORI Of A ikl T EhEogr S8 e |
portiof,.of,the Weid tlﬁ%ehl?ﬁ%teﬂp cHtﬂF’Hrlxé’&H 4 }ﬁaé%s%@p@@ pi@sislerth ageneinfeet i ve

in centering the wet l'ens in nophthalmc | ens carrier
usef ul osmbltam@ dfmlﬁmisakmgmghqmdana oght hakbriue JBEn@SHEdWminn@ m@spody Ofshber

Lo RS HReh Tk b HRASL YL {4 e LB g
f r om t Qﬁe§%q§@qg irabkod ﬁt@ﬂﬂ@lbhgt cksurface, wherein each well includes a
portion and a bottom surface in contact wth the sidcw il
[0053] With the present pickup heads and trays, it is possible to also effectively center
the lens in the recess of the blister pack since the original position of the lens in the tray cavity is
known. The ophthalmic lenses can be transferred into a blister pack that already contains a
liquid in the blister pack cavity to reduce bubble formation that may result from placing the lens
and liquid in the blister pack. The centered lenses preferably do not contact the sidewalls of the
blister pack cavities when located in the packaging liquid. By reducing the amount of contact
between the lens and the blister pack cavity sidewall, it is easier to obtain a reliable image of the
lens in the blister pack during a lens inspection procedure, and to reduce the number of detected
defects that are false positives (i.e., resulting from the contact between the lens and the sidewall,
as compared to actual defects of the lens).
[0054] Once in the blister pack cavity, the lenses can be inspected manually or
automatedly using cameras and various computer software programs configured to detect lens
defects.
[0055] Although the disclosure herein refers to certain specific embodiments, it is to be
understood that these embodiments are presented by way of example and not by way of
limitation. The intent of the foregoing detailed description, although discussing exemplary

embodiments, is to be construed to cover all modifications, alternatives, and equivalents of the

embodiments as may fall within the spirit and scope of the invention as defined by the claims.
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portion structured to center an ophthalmc lens in the well when the |ens
is located in a volune of liquid provided in the well. 7. The

opht hal mwol2eng3c@ari er of claim6, wherein the sidewal PCparseéton4monpri ses
an undul ating and tapering surface. 8. The ophthalmc lens carrier
of claim6. Werein the bottomsurface is curved. 9. The ophthal mc
| ens carrier of claim®6, wherein the plural i iy of wells conprises equally
spaced apart . . 185‘The ophthalmc lens carrier of claim®6, wherein the
plurality ofVhgeisidai@sers conpri ses an opening and wherein the opening has a
mul ti-sided clover confi auration. 11. A wet lens pick up head
useful in the manufacture of an ophthalmc |ens, conprising: a flange

havi ng a geher al Aynghahaf msurfheoeng an ophthadmpd nalcpmprishzwi ngs dependi ng

fromthe flange and.j.n contac ith t her. at, . i i h
wi ngs each conprP%?HéP%ﬁPQﬁﬁ%@%@#@ﬁ%ggg &%EPﬁBmgdgﬁgyég%ﬁé %%%éﬁg?égfgr
P cKi ng LR nGHANGH 1K §eRreloB RRNaLW ¢ | ens, the end surface

conprising a plurality of end openings formed thereon; and wherein a bypass
opening i s fornecnorvim thk eastene frenothe ted wainggsweldeispigledebedd from t he end

OPILNGS. ot sesr e i Bt R R R B S e MR A
a mal e .t breadadnbtechopitRdp hBRT ®@Ard a blister package having a cavity to receive the wet
fens; and
releasing the wet lens from the wet lens pick up head into the cavity of the blister
package,
wherein the well of the lens carrier includes a sidewall portion and bottom surface
in contact with the sidewall portion configured to center the ophthalmic lens in the well, or
wherein, during the moving, the wet lens is fixed to a first set of holes in the
surface of the wet lens pick up head and is retained to the surface by vacuum, and excess liquid
is removed from the wet lens by a second set of holes recessed from the surface having the
curvature.

2. The method of claim 1, wherein the step of releasing the wet lens comprises
releasing the wet lens into a volume of packaging solution.

3. The method of claim 1, wherein the lens pick up head comprises spaced apart
wings, each wing comprising an end surface comprising a curved end profile and wherein the
first set of holes are formed on the end surface and are used to apply a vacuum to the wet lens
during moving the lens.

4. The method of claim 1, wherein the step of releasing the wet lens comprises
releasing the lens in the volume of liquid in the well with a base curve of the lens facing up.

5. The method of claim 1. wherein the side wall portion of the well comprises an
undulating and tapering surface effective in centering the wet lens in the well.

6. An ophthalmic lens carrier useful in the manufacture of an ophthalmic lens,
comprising:

a body member having a substantially planar upper surface;
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13. The wet lens pick up head of claim1l, wherein a central bore is forned
at the intersection and is in commnication with the plurality of end

openi ngs.wo0 2011/031624. The wet | ens pickup head of clai m pCI/Ush@ompiTsoeach of

the wi ngs has at | east o ne bypass opening. 15. The wet | ens pickup

head of claim 11, made froma stainless steel material .

a plurality of wells depending from the substantially planar upper surface,
wherein each well includes a sidewall portion and a bottom surface in contact with the sidewall
portion structured to center an ophthalmic lens in the well when the lens is located in a volume of
liquid provided in the well.

7. The ophthalmic lens carrier of claim 6, wherein the sidewall portion comprises an
undulating and tapering surface.

8. The ophthalmic lens carrier of claim 6, wherein the bottom surface is curved.

9. The ophthalmic lens carrier of claim 6, wherein the plurality of wells comprises
equally spaced apart

10.  The ophthalmic lens carrier of claim 6, wherein the plurality of wells each
comprises an opening and wherein the opening has a multi-sided clover configuration.

11. A wet lens pick up head useful in the manufacture of an ophthalmic lens,
comprising:

a flange having a generally planar surface;

a plurality of wings depending from the flange and in contact with one another at an
intersection, the wings each comprising an end surface comprising a curved end profile for
picking up a curved surface of an ophthalmic lens, the end surface comprising a plurality ofend
openings formed thereon; and

wherein a bypass opening is formed on at least one of the wings and is recessed from the
end openings.

12.  The wet lens pick up head of claim 11, wherein the flange comprises an upper
surface having a threaded more formed therein or a male threaded bore formed thereon.

13.  The wet lens pick up head of claim 11, wherein a central bore is formed at the
intersection and is in communication with the plurality of end openings.

14.  The wet lens pickup head of claim 11, wherein each of the wings has at least one
bypass opening.

-

15.  The wet lens pickup head of claim 11, made from a stainless steel material.
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