METHODS. DEVI CES, AND SYSTEMS FOR MOVI NG WET OPHTHALM C LENSES DURI NG
THEI R MANUFACTURE FI ELD [ 0001] The present invention relates to

nmet hods, devices, and systens for producing ophthal mc |enses, such
as contact |lenses. Mre specifically, nethods, devices, and systens
for noving wet ophthal mc | enses are descri bed. BACKGROUND

[ 0002] During the manufacture of ophthal mc |enses, including contact

| enses, such as hydrogel contact |enses and silicone hydrogel contact
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partially crosslinked materials fromthe polynerized |l enses to

produce washed pol ynmeri zed | enses. Washi ng steps can incl ude
cont actigygr phe pol yneri zed | enses with al cohol or other organic

sol vents, contacting the polynerized | enses with aqueous _|iquids that
may or riB80Llhot combeiesent insHien islates & peheds, deyigr aRsSysEnS fO5 RISAVERS ons
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packages, suc 11 ster packages. I'ch aré subsequently seéale

Wi th seahdving witepnpthaimicdprpesared¢sciibedd. | n sone processes, the washing
is perfornmed in the package, and in other processes, the washing is
performed with polynerized | enses |ocated in washing trays or

carri er BAGKAROUDAAI steps may include inspecting the |l enses for
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manual |y, Fn a conner €i al- nanufacturi'ng process, ny steps are

aut omat edlynStikédAEiées 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 alcoliol 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



[ 0004] New et hods, devi ces, and systens for producing ophthalmc

| enses are described. The present nethods, devices, and systens are
useful in effecting the transfer of wet washed | enses from |l ens
carriers to | ens packages. Wth the present methods, devices, and
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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.

J



BRI EF DESCRI PTION OF THE DRAWNGS [0010]FIG 1 is a schematic view of
an exenpl ary ophthalmc |ens packaging system provided in accordance
with aspects of the present invention. [0011]FIG 2Ais a schematic
view of the transfer nodule of FIG 1. which 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. [O0013]FIG 3 is a schematic partial front view of
an end effector located at an end of the pick and_ place robot o

. . end, | G
2. [0014P#3E 4 i ElG 3pes ssherpatiowartip] &opt gwpfgp fepranlgeae A e pIrt o
the end giif S&LAe Rbot of FIG. 2.

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

[0013] FIG. 5 is a cross-sectional side view of the pickup head of FIG. 4.

[6G16] 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
carrying 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 exempiary 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 ophthalmie 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
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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 ophthalmc | enses in accordance wth aspects of
the present invention. [0017]FIG 7 is a perspective view of the
transfer tray of FIG 6 froma 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 showi ng details of the interior of a cavi
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conveyor pmgééld?n 8 ‘Bresent packages include, but are not limited to, silicone hydrogel contact
lenses having the following U.S. Adopted Names (USANSs): lotrafilcon A. lotratilcon 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 USANs: omafilcon A, ocufileon A, ocufileon B, ocufileon
C, ocufileon D, ocufilcon E, methafilcon A, and methafileon 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 2
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



carrying 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. DETAI LED DESCRI PTI ON
[0023]FIG 1 is a schematic view of an exenplary ophthalmc |ens
packagi ng system provided in accordance with aspects of the present
i nvention, which is generally desi gnat ed 10. Broadly speaking, the
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[ 0025] Referring now to FIG 2A. an expl oded schenmatic view of the
transfer nodule 18 of FIG 1 is shown, which conprises a pick and

pl ace system 20 for picking up ophthalmc | enses and placing themin
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as further discussed below. The pick and place system 20 conprises a
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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.



packs 40. An additional enbodi ment of the present systemincludes a
pi ck and pl ace robot 46 that can nove al ong an x-z plane, x axis,
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pl ace robot 46 to raise and lower its end effector 62 when | ocated at
the first working envel ope or the second working envelope. This in
turn allows the robot to apply a vacuumto the end effector to pick
up a plurality of ophthalmc |enses or deactivate the vacuumto drop
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W ngs 63edrefeMUokdlignah, pil'hiléh producesilegs pwbm‘e droys aval thtyeﬂueémedrewu&dg smiﬂér
pi ck up head's_di stal and

P P e oot srsaaimeR e bk B ch Bl B i s okl £
spaced fggs) one an@icharal bérel 88 Bendralld sins fyneft@tinatigl frembbalinkeenttheaheadsd

right angle to on not her

exanpl e? O?H?‘ﬁého"ﬂ‘s \%]@;Ir%th{: ﬂﬁhm56¥g‘g\f%%°tm§heﬂlggq%ﬁﬁ%lpe%?rat%dcgﬁ SBsaﬁgh as,
for exagplkds thio¥eh e MBSsectidh oTAR fQUFRaRESBENIN orichmbudings:, anle weguadl by
spaced from one anot her. 100 1] The n s 68 ar ¢ for%rgd with a fécﬁgg

70, whi distahard ot caperl for Brgedusecty ! H‘Cwmat& FRIDE e s REas
secti on adifss ARRA e&@@éﬂc@@;ﬁnﬁ@ df@lﬁeaieﬁﬂﬂal bher Fhetvare tpenihgs Bt eadedichor e
is incorporated on the u%r surface 78, of

t | ueade o UB AR SBERARE IEISTKGH 2 KEHBMSAUGT 15 5VRP ‘F‘ﬁtroéﬂéeacégtrﬂé?rétggt 38 fyrther
proj ect igpguskdasndah eFH%Q@ﬁfél bér@ B® ﬁﬁ&t@fns Bd HEdewdH héddbGo tiﬁ)p,h}raﬂ/hy cfvradisl part

of the end effector 62. However se.arran i i.ch

©hr eade o F 5518 TS STIAEETUFSEU! B 6he PRI ReLaess i e
threadeqiarbgr;@d@ﬂettemmp@gmgﬁﬁdlﬂlbafak 80 is possible. as well as other
connect i ng for connecting the p

connect ¢¢0 %H] oc k Tpitherfarerpplg shavat ip K- f5r B kllr%ee“éeﬁ‘PF ?Re“%n%ﬁ@a&%ﬁ"é'a‘&f SHefed

pr esent aloﬂyﬁﬁto'uf%l:‘penﬂlgg%gbw&ﬁ w’%‘@?ﬁﬁtfoﬂﬁr étﬁlﬁetﬁ;@tﬁtﬁl@ aﬁ%sﬂﬂe FAhowd irand
each w ng i ncorporates a pluralit bores 81- ach

5, ﬁ radl g} %3
havi ng ﬁlwﬁxélﬁH@ of Rt 4t@ﬂ‘i"i‘ilh’a%“e“"idﬁ"°‘étﬁé€ﬁ‘|1 Bés prepidediby frming adin Wizt g‘ﬁred
to prodyge, Qﬁgﬁtebc‘ﬁ% ﬂ?é @@SA'sr e Qntr}l E%:?)HMH& $OieRRARtOn BRAINBG URa NeR G 1@4
to pick up an ophthalmc Iens, urther di scussed bel ow. fi r or
ext er i orecgisehitemg tBgngy n@a@pe@@gs&ﬂo@hed@&f pstardigl haresdly Prgt P‘ét§6 of
the wing.68 @ﬁlﬂm@ 98 &F QR forPreds B LSk BEes FPBB LG BParkSof RCAEIEH hadddiGna
central %ore I'n one enbodi nent, three radial bores 81-83 are
formed iat sela@ftan@ﬁlﬁlj come i comtasanifh he sutanast g phthedmicds o Mt tiegher
di aret er, exhﬂhm%ﬂgl’hg%n%%m&m He\Gs R BelBhC AS hd@Ghelet, B AMESrecess™ or
generallg |'ar vacuu he exterior openings 84 so that a
si mi | ar “feesse¢d” afe underatrpd/ o mran aww Both o effst frerd thsryam gengishplARe 9FicentP®ns
fromall e enbodi ment, the bores generally decrease in
di ameterf I%@%Fﬁjgmg@cﬁ&mst bore 83 towards the i nner nost bore 81



bore (not shown), where the pickup head 64 connects to the header
connector bl ock 80. and extends through the intersection of the four
W ngs 68. In one enbodinent, at the termnal or distal end 94 of the
central bore 88, a reducer 96 is incorporated to provide a |large
pressure drop across a central exterior opening 98 of the central
bore. The exterior openings 84 cooperate to pick up an ophthalmc

| ens when a vacuum source is supplied to the central bore 88, as

further discussed below. The central borge 8 %31 unct i on 'r‘fi ﬁe‘ﬁ L{
header {®3he pl vhlse soynde Pataicat-ay ey BFIG3" is PR oIS P hetEch ¢ he
central hgfegleouﬁag érﬁ:ihéfl}@d Iﬁ"@l%nb%d@eh! Hﬁ%ufef’méﬁ‘a}éénufkst‘m BBhe Ak 9aies b9
di anet er an t h gest

radi al bore. &r I'n the exanpl e shown in
FI G 5, atehsized hrdagacss se thiabwheyskaielge hee réckéqaéhe|09fﬂ§ﬁa%fe16ma‘%oo% lehfe
out er pes!:llqﬁs K% 1?@0&@6@?&1&1‘1\@‘09@ e&@g 0&&&%51‘ &ﬁ@?%b&%ﬂ@@ﬂ ONRusah€ outer
possi bl & shown 1n 4, centrally, an undercut
area 10@pémngs8dwiltinet boyporhpletel 1eb:ieqi ppcomzd by the pehthatmisrlensyhep Facuyg ps
W ng 68. L r E%&Hﬁa i8feG8
100, it aPphe?Iece'%ge 5][11;9}%%9@@]{.9&%6”42@ btr)r@s'}{ﬂtg@%ﬁ?rrye ngt@leofq i nner  most
radi al hot esti@liuidddreund|thelass duking & pick ﬂabp%@m as@n@@r @Iéﬁugasébiﬂaw bt eas
and surfa u qquge d
ol t afROuery ROHE e St hofboM Rl ) 48 PLELUDARAG B ROk o e
as with ﬁbhﬁh@mﬁrpeﬂpim msftmﬂopdﬂhahﬂue loné a@mda'@ covesedfhyrthihlens. dioyetersasd
bel ow. her e o
under st E?cfe‘ftﬁ?ﬂ%eélﬁlg ref es%éﬁg%%orm% {n%fﬁ%&gm hgqﬁﬁ%ggﬁé@g th@c%ﬁgdor
cont our b@fhe@bﬂérﬁt&meiﬁiceﬁf e lesis mhext sncigon is pRdiss ] A soh.dhisannd posphbt i al

cut - awa V|e FIG 4 is_an o out er
peri phe griglss O’? H‘“SﬁcéEde%t?B'aﬁaE)é C%({]ﬁo'% IJelg[r?g‘?rbns amﬁ"%ﬁ}%@ 84 Of the
four wi agam@&saﬁ&psatizredfahdhqnldmckrspmmigaarem@medtdneoqm ckup head 64
pi cks u ophthal m ¢, |.ens 9 e
From t RBEE er - odB B0 BFose Y S0riF o BBRsRPhbR Y adnchbolRASRREE,
openi ngsid8&alvidd oftak obﬁoempgsaselwmsﬂefeedndemm Towndditon l@}FIGh% each

ophthal m c | ens, acu S ap p head

04 t o YRS TECInE A Bt plops HEPRP oBfhechist Dot Bork B AL E KT

3_uct i on cgdamuﬂs@mah :nuﬂhdhet fadizl s Thebypegs apqmngklfupar@qbes !atﬂsmd [frogsthé eigg her
i scusse n_.an t t

aro o 2 BT e BT R oy AP bl f %5%9%%%19’8%‘%9%;

per i phebith&dndfo 4 ax;ﬂﬁﬁ Itifel @ draimg 8 $8ndn this cobedimedt. bycatsh ¢he bypass

Hovever, as:c{; h?: gﬁlﬁ en h@en rrllg 8gc§ :o§cr eci%sc%gtgctt,\r tﬂ@lé F%m’ta@@efﬁe have

openi ngSPEURes P4 g theg gr aﬂpé'a CTARR DY ed b ar|

sur f ace opén dniethhenabletie pickug hdadmo dmwapzpj ﬂmds anelsheslueh Actdrdnngils aaxraépect

p033|bly articles fromunreacte arti acte y
D" ar auibt BRAFSBy PoRECBaH e POpEn R SBe PR ML RPO TS TRRETRER T
out er OREMHN Beaﬁﬁ orfiRuRE edsuk a Bahmord 80G6 daﬂ‘m(bplahaémhdehsrmdlth,e remaining

pIuralltles “of ss openi ngs 104 are.incofporated al ong, |
106 of ' aHEbwH! i BRMGL RO Papdioaiert ey e ff| e B,
FIG 4, 1eaaehihRass Seepiopaaldddad frthediedsal ehgy. e prathhal ptdvedut er
most radi aI bore 83 and i s i communi cati.on W|th tlagPradLal%%ore The

bypass Speiiings Wsarsierd [ pgEds BRERSSBA PR 1FRs JEINEA BY SHFTOE SKEORE ¢ he

pi ckup RE&shR&rRRE aloRs & PRg SHHPE il B WiRENA difRteat ieOGtaipeﬁin&I ammg/aﬂaljhd @ne
orthogonal to a plane defining the cent

embodi mEFAVideBEERIIBUS IFEatH PERERIS PR AM RS ei%swﬂgmg‘ lﬁ‘é\ue .!-}Fﬁdrl%l?‘wo‘ﬁ’é‘ﬁfﬁwad

98 do n‘&{) IBQH@a bdht&f?&i &1{%& pw;;slﬁrﬁsdee BSd §4pddas ormiaheNerRAVR wHpeR: Pedsor
t hat ena ? i ckup to draw away fluids and the |iKke.

Accor di reys ?Hﬁﬁﬁﬁg ¢a@F°FH% present invention is a pickup head
conprising a plurality of openings, a subset of said openings being
configured to suck a common surface of an ophthalmc |ens and the
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[0038] Wth reference to FIG 9 in addition to FIG 6, the cavity 108
has an opening 110 defined by a perineter having a nmulti-sided clover
configuration, such as an eight |eaf clover configuration. As shown
in FIG 8, which is a cross-sectional view of FIG 6 taken along |line
8- 8, the cavity 108 tapers radially inwardly as it extends toward
the cavity base 114. Thus, the interior surface 112 (FIG 6) of the
cavity 108 is both undulating and tapering. Internally, a cylindrical

interior section 116 (FIG 8) is forned by, a generaIIy square or
per pendil@37hr . i . WithaderencaperdeiFiGual 3 PerspeCtiv el R dragiid JGK sulepetagifT

the t ape)? ggav?a%ﬁﬁﬂ ﬁ:gox‘agnck D& %.f%)\él:rg ¥t th@‘pr%%? In@dHiibA ks owR &S hreabusnal |

section rmn base surface di sposed adj acent _the
gener al Id;sc@quaweh wédrénce wdilGoh ﬂﬁlt&‘me%tEﬁé* J%‘éﬁ“&‘ﬁe%i@ﬁ?‘mr?ﬁl% SIP¥ns 90

|s plac eghtlssgm?cqgnsgg f('?tllp&ng %‘ﬁ%ltebs%ﬁ: &%801' at\bﬁhi'n% gtt@ﬁ :S\?Jh 49 QS'%“&E t &E‘a

cavity i sits centra
i nsi de tcdslﬁbmarmtlydlatmg/mectmgbmdr Ahaugh rébets|cn pheragsantbliesma0is: lr:i?clel()each

filled \ém #ﬂ?}ﬁefﬁup@ l'raﬁ'rlug Wsd ?WRHH]% ol %'f 91@ 't17a§sq r‘@%g & o deodRnP lﬂﬁcement

of the enses therern. c lens is placed
in one ef;hthéimmiansbi a:emanmailysrandfesretido thha'alhs&trttrem'vdh tlterpestefa;\nlétﬂy sufege P15

sel f-al ned by the, structu |nter|o
shown i h?slglc@,&%u}ﬂ{ge Penpig g f @1% Felw e?iﬁ 34 m b\é@ulnjmeﬁ aactﬁergrﬁ%élﬁsstég 0
fits agaiarsil blr@ apATOFEIAR pohptobglemu“amepmbﬁelm@dﬁt Comrbamsa Fraecs) ot he

transition with the bottem 114. | ' L r
of the. SOERLRENT R aar o raoasBUl o 6% i S RRE) ARy bR I SEARRASR
opht hal Bblﬁerh}ﬁﬁtﬁd [ ‘siofeb;petﬁﬁc‘any,ﬁhmyfa@}maaa leogth & ahépsvidiniV atlosimoitdd Githran

for a spherijc t t, t

squar e %E'Jﬁln)é d:ﬁ.}fl&lﬁs C?I. weﬁg%oatlrénﬁd ﬁg‘moqpe le%gl %nddp%w%lrhainglrﬁée?r%{ Ilh]gl%%
di amet eembbditbg, 1P hehadepem ftoans sitbetafitéatly h)latla'tu@p&llsur@wﬂ'éﬁﬂ intap equiadli spreed
smal | tol eran

nresel i ;N
Cransf eP’at"i‘eéﬁﬁ’B%HﬁH it g R PosRiReT e b By Ruge
sai d cayinble @&t GAflRIGRNENS asd fgh Bay auaﬁu.lnaztalmosﬂ@.{raﬁe halddhe@ostap@r!tmg

f t hat . L d t
The. ophEHERRPLTT SRR RisdrR ARV aisa MER Ot e B daie o pukhl’; o°,

syst em e@fpe bShagnvayl X8 array of cavr ties on a transfer tray, a | x8

array of | ckup s .on an effecto ; o
cavitiedd ﬁ] an i N@gﬁf‘?‘?% fo e?@ ?ﬁj%ﬁ gtd %@ngn[ge %“)% Xn gpe maé(laot
cent er s 4éfineti be a paNbéteERiving atheti-sidédodaket camfigurhiiven. mrchrasirem_itt Iiﬁagl(;lov,md

t he spaci bet ween .t wo p ads are ene al | :
within Gorg‘g TguRtipn. ﬁﬁﬂﬁ“ﬁ%h@é?ﬁ@ 8,085 Bdi'ta View éf g{g.ve g?a}%\r/rlgalsrltr% l\}v“eg;f
the trayg BécAhyfbSraphs rollls iemily bdieedtdmy tohasl taacamy eﬁsepéact |mes3he wal |
120, a recessed outer

a stack
(G " JaF Autios bt GHEhaE: ca 108 sk pae SoRRFUR SRR &«
suppor t AnAtiRe intédo? ¥ecBién PIEACES ) haoeed tiva QﬁmmyaqﬁtraMleendwmsrfeer

trays 34. Al so_shown are four reggé areas 126 fﬁ@med alg ?” gl
| engt h apn-tapered- vl 1 §uhicleis disnosad BFow dhe fansred setipl PR cAVEY + A SHysiantiglly
align ”egﬁl hef1fal Wéﬁ sRALL tr@ng IR Hakd Sarfade) 114Té/@krjb§4d| aflj abdife tHelo@iksal Brisquare
arrange

in a planar arrange nufacturing.line, t hat
each tréi‘?“is%"tiaﬁiﬂh%éﬂ’ﬂm éﬂ@ﬁ%gﬁ@rahmct'%% ‘?cﬁ “’sotnﬁ tgﬁc%'ﬁleéi@ﬂ Bt her .
I n some; ém?gbﬂ?&mo?therc@ﬁtyté axstufRYo Renshaleked tmrttsﬁﬁceﬂfrai@'aﬁsm&héﬁer
Pl uraI|t| es of ribs 128, "130 are incorporated to Brovr de added

st r uct ugaHityr {RyPrgiepipodingnE rhatlwéﬁefﬂre@rw%ﬁra ERphglep tith g sudicientrmount s

ribs 13 Heot P cERANSEthe BHRARR 1R BErkA! VARY b Yphitld clenq s
surfacesgel%lhged\?\JJ/hElQtyl ng% tOpcPal(;:nger I’Ilg Ellt28 aree pr0\}-|lded to copnnectn the1

out er pe}apcrdem@ne vrarhtr eavities it sinks tq ibg betinar of therayigeand ihidf-avigntd byt wel | s
or cavi %Qﬁhgfn?ﬁ;'ﬁp QU sr.ggace?‘l A%rglaﬁsﬁﬂ]ﬁqulés stahe 9ttf1@¥erﬁﬁé1g B of §e

about 1 tray vmdt nm w de, d the tray
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dei oni zed water, or an other aqueous solution, such as a saline
solution, including a contact |ens packagi ng solution. Ophthal mc

| enses 90 are then manually placed in the cavities 108, one | ens per
cavity with the base curve (posterior surface) up, to formtransfer
ready trays 134. which is understood to nean trays with ophthal mc

| enses placed therein. The trays nay be placed in rows of one-stack
high or in stacks of nultiple trays, such as five-high or integers

t hereof. [0042] The stack of transfer ready trays 134 are then npved
over t o dphtaliniaiess %rfitsragbmserhg Ber{rit@of the squack Wil seerfontld drspohe wapsivoRr
using a r _other :
process VH&VY‘B%&{Q% Bt ﬁf]]ﬂ g ue! perngnc? cehsr% ﬁgﬁmgﬁg%g ﬁpﬂl UQI%QQHQ?&%M is O}
cont i NUQYSnR baT®S diamedr of thasihtiabniu smelistabout i &b spo fir atidve lgsankshboyf 14.0

transfer r 3 t he tr.ans I r

{aken ¢ GvBASaeEhHnes oo Rio R e DR 81 M solbRY fulfRHBlon Fatou
second \gor iinfig alBue a3 &k tager fhan Kicrigameper b’ythe behtlpilok lemd ptiboe a:hgrmmm &rm

46 so as not to disrupt the contin rocess. [0043 C

ol ace 1 ot aISoBROt " FBeHO) B BERBERCT R 1 LR AEs
58 and % hﬁalﬁ%@%dni\é@folﬁhétgnaﬁ e@aﬁﬁh:d d:aihtameaexedsmﬂn&ﬁqg aeqdiéane sufive apl £k
and pl ace ro

ot 46 noves alon% e X-z coor e %% fove h I}cﬁes
Second VERRPHGHAISIARPBV R SRKE AREPiET bERR LIRS r RIHIE Iaey
pl ace 1 Qh@tnefEntidagRent OMRE §re§eli’lf3m€é'h@o@fsfa%$§t@ﬁ C@Rpr(sﬁig@&xs arrang c@itialonng
they axis towards the tray 134. The p |cﬁ%é heaqf \é q§|Qg nunber ed
and spadenstey &g E@ﬁ&ﬁﬂpmcﬂ?é’ﬁ%%a‘é%“dt cigngpdd B eBokAV PR P ay
134, ar gytQmekedndith %etsbﬁzlr&aﬁéh{rdeﬁ!&x cé\tﬂdedttﬂ'ﬁ of théeavitles bthe et abyed
in the cavitiés to pick up “t he op es 90 h&?ncurrentlﬁ 1
t her ewi e tpster tw-*fg’hmdy%@ﬁa%bqtﬁ%eﬂﬁwe RGEI drare gl e I B
cavitieg,gdnpy@cuumis applied to the end effector 62. which pl aces

t he header connector bl ock 80 under vacu and cuu
each of [#038] cent Q- hisadottan bePichEe WYy HF‘%F&Y@ Otﬁ:igué L3 ‘f’ﬁ’ﬁ?gflﬁ 't h

ref er enggs By dr Qe%&r voall 129, zhfeé‘eswd%l&téppé?m watt 187, and oWk atdatiod t he

cavities of the'transfer ready tray 1345 vacuumis generated and.
causes &FifegRiome therehadvgenonhg agiing agpad 24 HePRieurgdde Fippor oG B Hsh *

pi ckup g%@gd inbBGH t%%ﬁga Q&/ckto@?raﬁferr QUFs 3451 NEBhb L are Bt Trdc@.@edaarr&sfl [J.dS | Ed
to a etermned level with liquid, the liquid is_ s

t he vac dermed Tleag fhedengih qﬂfé‘&déﬁ%lhiﬁeé%seér?ﬂeaﬁ &360&? FPémF‘le‘ﬁg@é“ta‘B ﬁlécfvi}*?“
pi ckup rfl?&;%lettgyfb EG tl'? eTWﬁ&a]lS' KiMirak 410 aMAGEAT aﬁ:ﬁéﬂa} arfiRBdrhe@6lin aThe
Vv

appl i ed uum al so extracts the dei oni zed water out qf th
tray. | maon@cebbiicnsih that ¢pgh F@b'(ﬁt’idlﬂ‘@“F gchp 3r‘ﬁf’h’?ié‘d3€t”§ SiREkFE o8t Bt t y

towards ohg? Th'sBfe aagooﬁlhanpluf‘emgs ﬁl@ﬁsbsst&ﬂecﬁ&ﬁtkp ageabmotme Phﬁlﬁ%otbmfs ore
the liquid is conplet %ﬁé enpt | fromthe cavities such, residual

|i quid ri@§. 138 pwiincorperat o«pmcte.aé@edétreﬁuram%qhtwé éﬁﬁ%ﬁsé@rﬁ‘é&‘i@?" 62 is
retract y QRNMNRALITECredi @RE/E WlGhIfRRE B A O
t he endgﬂ%%&Q Tﬁiﬁﬁh E1ﬁfﬁ¥p§gﬁgszﬁgo45] /th rggerence now t o ﬁiG
4 in additiledre loztgeFminsl’)@ areagmtmlﬁé t@ﬁ@nefftﬂt‘?@ﬂiiff peimgtes Walls F0c | Zdoshihey n
fromtng,LLansh@in tﬁ@\g%lls o %, Iae%o@ﬁ»q E’@Yeﬂa%\{ﬁén Letectd e frhy P}é%lw%bﬁtg
area 58, vacuum ap to ea causes excess id

t he surflame lngh,ttltaera@p’hdmaﬂ abpct 34émsn F«@ieb@dﬁhﬂ,ﬂ@édeﬂgﬂﬂé)&l@jwt i%é“@&lﬁr al
openi ng 98 f 114 is ab
Consequen lw)%}?q eﬁtﬁ'%’mep 1 %ﬁylngﬂgw %gﬁ?é\?uﬁ%E’th%@%o%ﬁt&ﬁg&%&g@p%aﬁ% 4 s out
renoved 1858 mib.he ophthalnlc Iens by the vacuum at the central openlng

he b bef I
i eﬁovgf’ﬁ@ofﬁgn'ex ieog%la%uo &‘é{‘%e.ﬂ ?q%ﬁ%d:l;gl%n%lnga euﬁ&e?gt?cﬁa«ﬁ%ol Dﬁ
packagi rjep4apl ut i ofhe théwmfomainrbmpctfoumodaicamseer Uayﬁbaﬁfafr@ﬁléwfsmrqdr’ﬁé
POt o il gl Bht iy RO BT o R SR e SORL b A be

I qul Suc 1 onlt ze
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[ 0046] Referring again to FIG 6 in addition to FIG 4, because the
cavities 108 are structured to center the ophthalmc |Ienses 90 within
each cavity and the spaci ng between each cavity is known, the robot
46 can be programmed to pick up the I enses with repeated accuracy.
However, in the event an ophthalmc lens is msaligned so that it is
of f-centered when picked up by the pickup head 64, the bypass hol es
104 and the central opening 98 on the pickup head allows the hol es
and opening to suction excess transfer liquid away fromthe | ens

sur f ace ds@nizbdidatei ominl dihen ajueaisfsetution, Bechos avhlae istlytiarf inchiding achuatgst ys

sol ution. 0047 Ref er 0

opht hal RAE: g‘@ﬁ§ guog, cg{ pb 113 ‘dyvﬂ 3&816%%1 i anuﬂgﬁ'f % D at}éeecraﬁ % ?}08 e levs
ret ur ns pbeab/itewith e base@uki f@}@)s&t’xﬁr&suff&e) up, to ﬁar:prtmgsfammlql trayst I34awhich is
coordlnate t hat enabl es the P CKU£ head g ) §h£03|t OE q Qyer

al i gned upfarioadHe mear frpysedthpphihpinyilensgp Pé?e rtkﬁ‘é%k ATV HP ReP BT S er
packs 3QQvs &Fdnb-btiskisRéAA stadkslok ﬁiultﬂ;% traﬂ‘] @udﬂ aks ﬁberuob acksgat ehendled

al ong the conveyor nodul e 14_i ns i nf ee

pre-fil @424t h pHeriaRk olEmnsEs 6 ‘“v&?é’ﬁ b’fa%%@&“ Plﬂ?’fé{f’éﬁr ‘86'2:?3%3“#6" et e

The pi ckgafedspl ﬁﬁeP) ro Rt spdedi Vel RQIS adGhVeval terh @r bler iosnRy, e@bhah onbakihe
y coordinate to | ower the pickup heads in correspo d| n@ blister

backs. F@mﬂhﬂﬁé@?e%sheayrﬂeéléﬁﬁllﬁé‘éwl%e?wltai]Pé“"EBWF%FET ASATINNEUS RyECspsAyd
above t 'a%almshééd% Rkt tﬁe@eacwmwmfer&eatdyru@eﬁmfﬁ the ltramermdaerewm@re
stopped. The lens can remain attached to the g@ie up head

sur f ace ntusthsi t@iﬁnm enehigeufisipnt grsksefitraye i a8q aveable 2ty seepad b"oéﬂl&p&r?‘?e@d

surfaceg, @aﬂﬁ 6B ahiER e disupiiRicodiines m&rsg t he
packagi ng r&f %véﬁﬁé d ?a?es%dgrgtﬁgck C Cont actll nlggt)gt he Ile v the

packagi f#43bl ut i oﬂlerpe%(tilp@ ElaquOP%éél'%ngQ‘B’éI“ﬁ% 1O TRpYE SR Yhﬁﬁfsf HakN& kup
bl st 2Pq§g§§% f‘%@éc 3 fhglefta SO LPACKBGNAY sSRkhid 08 plRaal fifkeirtbot he

anot her enbodi nent, durin di schar ge
oper at i owyes di@l&dh@kapoom@a@e Baneisdo e eedoph BOkNG A3t °I‘ ?T\Bé?aé%fe‘kfé?ddﬁ W he

surface, # d’rﬁeﬁq%!ﬁagla@em%w ALhONSwBS HReRd VBB (FIct.urAed) Abkg thepees
turned o e | ens separates fromthe pickup head 64 and

floats tovadsshbon b»fh Fhe pieuptiendsiér-s. paipg nunered 3¢ 6??@%533 GPERFSReRAIng
i ncor pOrd%EaEQ I EQTRL RS oq)ﬂhé’\frzhﬂlﬁvz% toflel eld':rﬂg tHeREvilds 198 8Fd Matke M

packaglng S6T Gt on and/ or provi means to avoid sucking out all or
a porti contghed ineheraviieg® mg:kslelﬂllﬁtqw palnfig BaEF BY-GLonrarra iy We b a5 phigdile,

packagesg 4Q. tﬁ@é@k Q(i]saareol%@krr_?_ﬁ 1?:'? e 'clmﬁ:égvﬁacmls 2B9lidued Inecheekrdisr e

reflective cro covers 136 are placed over d|e
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lens per enﬂra?gc%gse% of the eight pickup heads 64.
[0044] With reference now to FIG. 5, as the pickup heads 64 are lowered into the cavities

of the transfer ready tray 134, vacuum is generated and causes a negative fluid flow {e.g., gas
and/or liquid) into each pickup head, indicated by the arrows. Since the cavities are filledwo 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 ligquid 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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[0051] I n view of the disclosure herein, it can be appreciated that
with the present trays 34 the ophthalmc | enses present in the liquid
in the cavities of the trays 34 remain centered or substantially
centered in the cavities. Tins self-centering is effective in
reducing variability in lens position within the cavity and thereby
reduces the potential that the pickup head will inadvertently m ss
the lens during the pick-up process. Ideally, the centering of the
ophthalmc | ens provided by the cavity results in zero msses by the
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transferred, ,As LR
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t he nunber of detected defects that are false positives (i.e.,
resulting fromthe contact between the | ens and the sidewall, as
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[ 0055] Al t hough the disclosure herein refers to certain specific
enbodi nents, it is to be understood that these enbodi nents are
presented by way of exanple and not by way of |imtation. The intent
of the foregoing detail ed description, although discussing exenpl ary
enbodi nents. is to be construed to cover all nodifications,
alternatives, and equivalents of the enbodinents as may fall wthin
the spirit and scope of the invention as defined by the clains. What
is clained is: 1. A nethod of manufacturing an ophthalmc |ens,
Conpri sijoto] In anothereribedidiengdaing ojehdisthives epelating, thapickuy bEadnie o

liquidinawell of alens carrier that th I '

under st 6%13?%%[](}0”&[%{“%5&??’;‘3? %’ﬁ@?ﬁ ‘ﬁghetpﬁgkz\%@? ‘E?@ﬁ%% ? ?8% V'gl ﬂ'leu %{/]\% Iuln?ed

ES I gg _a.to\r{;ﬁﬁ%{csﬂﬁneﬂ:oﬁﬁ.(thld{caplhﬁajﬁiic lens separates fronimbw piekut Heed évednd floats tpihek up
ead w e.wet lens fixed to a f. havi. . . .t h

e A0, S e A A g

recei ve gichQisiPhack M padiasing edlesmiandof frovidib neanso dvoihsutkieg vatallloens

pick up head into the cavity of the blister package,
wher ei n PPRIENREIE Pekagingsqlei8- carrier includes a sidewall portion and

bot t om sgiyshpce | NEIGONS Stvs WetbllstbRckigelemdabh Wil 4 peRblasil tger B33, 450

center the ophthalmc lens in the well, or
reflected by the reflective cross-hatchings. The foil covers 136 are placed 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 hasa
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 1o other pickup heads used to transfer wet hydrogel lenses can be attributed fo 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 noving, 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 renoved fromthe wet | ens
by a second set of holes recessed fromthe surface having the

curvature. 2. The method of claim1, wherein the step of
rel easing the wet Iens conprises releasing the wet lens into a volune
of packagi ng sol ution. 3. The nethod of claim1l1, wherein the

| ens pick up head conprises spaced apart w ngs, each wing conprisin
an end sherfasleeingdiqpidi &i g 11h18tta1¢d/@1d30énmllpﬁt?fmﬂ\émaﬁam?\ﬁéP%llmd“c% %@Sﬁerff-dst

t of hol f
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cl i’;u m 1 quu\ihﬁgarbdﬂletsMaisS(bm, .oThusgh cﬁasllusg alﬂh anbﬂhmﬁ:ré.ﬁbe @W? oflilytion of the
rel easing .t he i
curve 0113 skagng Lthlgti js 413/[: ﬂlg\eﬁﬁesuﬂmw 91 1%*16: r%ﬁl'sfgr &ﬂh& lg by Wity 88 $6m

alm1, wherein
the si dfﬂlevl/@dsltrapomnhahe pitsetrhsysteve] donpongpes a&égroaessuntﬂtﬂmﬁalbigtoawmam the
tapering surfac i.n_cen I
e sl o5 b SSba FolP oGS G5t T B8 i bEORR 1 PRI ot
opht hal ghBodigBss, tmﬁﬁfolaamm theapablodingrignides atoand 16 gnQsnsplbgmams 1 inOym
pl anar uppe a plurality of wells depending

fromt hé"’l‘é‘&l%iﬁﬁﬁlaﬁeftﬁd BrahaP s EA sur face, wherein each wel |

i ncl udegygaspi devatih pRiphdsem pitReh fealkodnt ovays itid gossbie o admﬁfﬁcﬁvew detiet he

sidewal I portion structured t t |
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7. The Qpid-hatiiophtsisc RAdE bArbefangtrtddind a bmar;;ecmﬂmmeaivctemmt a

portion ll(glglrdrrl)l’[ tlhg glslstéar%ack 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
biister 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] Ouce in the biister pack cavity, the lenses can be inspected manually or
automatedly using cameras and various computer software programs configured to detect lens
defects.
[0055] Alithough 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 ail 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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undul ati ng and tapering surface. 8. The ophthalmc |l ens carrier

of claim®6, wherein the bottomsurface is curved. 9. The
ophthalmc lens carrier of claim6, wherein the plurality of wells
conprises equally spaced apart 10. The ophthalmc lens carrier

of claim®6, wherein the plurality of wells each conprises an opening
and wherein the opening has a nulti-sided clover configuration.

11. A wet I‘ﬁg EI ck p head useful in the manufacture of an

opht hal m ¢ fids e ¥sing: a flange having a generally planar

surf ace; a pI urality of wings depending fromthe flange and in
contact with one anqther at an intersection, the w ngs each

conpri si ng lan erfimsthof 9€ mapeiieiTing HyoRhbalREdenseFRIMMISHTS | e for pi cki ng

up @ curved surfiaggagh B RRIRAR £ d Wine SRNENR SHA AGALAATRIGS) I

a plurality of end opéni ngs ormed thereon ereln a bypass
openi nigati te btinddicdansat uhdragioodinde afwdt bansii ngs and is recessed from
t he end opening .aim11l,

wherein the fl aﬁagoxggwlvge&engﬁro%%gPvegblrsflgg elﬂge\?F é‘pthﬁ? daded nore
fornmed therein ahiovandMhk evet RheFAE dp BoddewiliOhEBE: Ieheﬁgemto a surface having a

curvature of the wet lens pick up head toward a blister package having a cavity to receive the wet
lens; 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
formed at the intersection and is in communication with the plurality
of end openi ngs. 14. The wet | ens pickup head of claim 11,
wherein each of the wings has at | east one bypass openi ng. 15.
The wet | ens pickup head of claim 11, nmade from a stainless steel

mat eri al .

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 of end
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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