.14 AUG 2003 CONTACT LENS TRANSFER AND MATERI AL REMOVAL SYSTEM FI ELD OF THE
"I NVENTION 5 The present invention relates to a nethod and apparat us i gig 2003
transferring wet plastic objects, such as contact |enses, fromone statlon
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I nvent | preserdiiehosres a final package for a contact |ens, wherein the
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is polymerized to form the lens. In one type of process, the lens is removed from the front

curve mold during a hydration step and then washed by the application of a hydrating
20  deionized (DI) water to remove processing chemicals, e.g. diluents, from the lens.

Sometimes, when deionized water is used in the hydration, the final step of the
process is to introduce a buffered saline solution into the final package holding 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 package at room

25  temperature or during sterilization. U.S. 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 plastic material such as polypropylene and a foil laminate that 1s
heat sealed thereto.

The transfer of soft contact lenses during manufacture has been a significant

30 problem. The lenses are small, are nearly invisible and are particularly hard to handle when
immersed in the fluids commonly used in the manufacturing process. Accurate and reliable
transfer of the wet lenses from one location to another or to a final package are often

necessary during the manufacturning process.



necessary during the manufacturing process. 1 14 AUG 2003 As apparent from
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one station, such as a nold or hydrating bath, to another station, é
a package, and at the sane tine to renove or reduce the anpunt of the
hydrating liquid and other material present on the lens fromthe hydrating
process. s U S. PaAeappadmt Sp6the fGBgoing nteldentistsA\fior eneipparayypatansfer watd

Met hod for Preparing Contact Lenses for |nspectjon and Packaging", also
assi gnedenses {1981 Q88 SEAYQB, S0t ed wémy Higbathnto aRlbrosRioh, ghatit ar m

for t ra’b%ﬁl?arété,; | 2tk YhAk n¥e %f et E of FQhAE thd %Héﬁﬁﬁff tﬁ?@};@%ﬂ?i’éé gnguid and

pr ocessi ng on to a second processing station. e Vi Cce

I ncl udestitenr matetal pieabrit@nahe kyis Abmohatgdraimpracdss| ens carriers. The
speci fication of 78,331 is herein incorporated by

U S. Patent No. 10 5,578,
refefence. U.S. Pdi{-&ntaigst No. 357857, enikiledn' Altemated Anprsauppnd Methed ifgrhee

of this | ] ' ' € «C . fem
corpri SRRk SRR ol £6r13GR-Ah At BRRLRL T A ISt gn A0 bt et ST YR
1970 pagﬁéﬂenti avatioabYiscREEy » pstvtie iryfof efapsfeming. a phirdity Ratseitcoact lenses
5,706, 634, which also is owed by the assignee of this application,

di scl osdmwn1 B figst poereasng blanan tor apsprd pigesssng sidtiooh Thempbotiredevicednelydss anens
transfer ,su ce onto which the ens._is _secyred vi ur f i The
dewi ce. cARNabRSFTHPf LOHE chifer, R taltadc THsChetlsfafioh i P PR NRov e
frogyt hg £/maexs h@bm ihéapsiatt byutfange Wwhen an amount of dei onized water is
ejected fromthe device. The '634 patent is hereby incorporated by

reference. Howevdy.S. Fatenhd¥o.of.541heMe whitlertise seawned thy Menwssignesfolt this

b rundopiAit fFRes 3h Sor e p® RapErorb Uy AT hnfiChol 8,70,

cont act chga& dndarabRf sy 5610a@ Ién3ed. T ‘900 passt iS PeRbY eficoPporaied biytreferdnite a
| ens onto_the packaﬂ}iéldqjéduri ng |l ens transfer. BRI EF SUMMARY OF THE
| NVENTI GRS 2BateriNg. v nwhich@dsede pwaed by the aspignog eHisaapplicgione diselosesor

o S T o LS 1A EF o A0 o A D MG e,

this islaghs sacarbdoyia udadedtemgorn Tiodevadeatiae transpbab the hs &a kecord dskationpi ck
up and |Later release the wet object. The probe preferably handl es the wet

J
obj ect J&FAdgpspissiemoyed fiomn dhsgeRnves lensdtsanstes sunfaee wWHSR aBribessh i dedpnized
probe cigales gjected from the device. The '634 patent is hereby incorporated by reference.

However, neither of these patents teach the removal of the hydrating solution or other matter,
20  nor are they capable of performing the function of transfer and controlled matter removal. In
addition, prior contact lens transfer systems fail to address splatter of liquid from a lens onto

the packaging during lens transfer.

BRIEF SUMMARY OF THE INVENTION
25 The invention is concerned with the withdrawal of excess or foreign matter
from a wet object, such as a contact lens, and/or its packaging prior to being sealed in a
package. In preferred embodiments, this is achieved by providing a hood around a probe
which is used to pick up and later release the wet object. The probe preferably handles the
wet object using positive and negative pressure. The hood encompassing the probe creates
30  suction to control matter during deposition and matter withdrawal or removal.
In one respect, the invention is directed to a method and apparatus for
transferring a wet object, such as a contact lens, dunng and between various steps of

manufacture and packaging. One set of these manufacturing steps is disclosed in U.S. Senal



30 suction to control matter during deposition and matter w thdrawal or
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rel ocated over the carrier or package.” Alternafively, the vacuum force
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relocated over the carrier or package. Alternatively, the vacuum force supply can be shut off
20  after the probe has been positioned over the cammier or package. Preferably, the hood is
pressed against the carrier or package, holding it in place, and if a package, the hood is
designed to protect the sealing area from splashing. Once in the proper location, one or more
short, controlled pressure pulses of liquid or gas, preferably air, are supplied. At the same
time, preferably a vacuum is applied within more than one passage designed within an
25  opening from the hood assembly. As a result, the contact lens is ejected from the probe into
the package by at least one pressure pulse, and any residual washing solution or other
material on the lens or packaging which is displaced from the contact lens by the pressure
pulse(s) or movement of the lens off the probe is drawn into the passage of the hood by the
vacuum. This results in rapid placement of the contact lens into the final package without
30  excess matter on the lens or the package. The vacuum draws away any excess matter which
becomes airbome during the ejecting step, and preferably the vacuum also removes any

matter in the heat seal area of the package to provide for successful package closure.



t he package by at | east one pressure pul se, and any residual washing
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nozzle to release the object and to displace any excess matter from the object, and creating a

20  vacuum within a hood disposed about the nozzle to draw away the any excess matter.
According to another aspect of the invention, an apparatus for transferring a
wet object from a first station to a second station is disclosed. The apparatus includes a probe
having a reciprocating barre]l with a passage for communication with a positively or
negatively pressurized fluid. A nozzle is affixed at one end of the probe for transferring the
25  wet object from the first station to the second station, the nozzle being in communication with
the passage. A variety of nozzles of different sizes and shapes can be affixed to the probe. A
hood is disposed about the nozzle and is connectable to a vacuum source. Upon application
of the pressurized fluid, e.g. gas or liquid, the wet object is released from the nozzle, thereby
causing excess matter to be gjected from the wet object which is drawn away within the hood.
30 In a preferred form, the hood inciudes spacers which depend therefrom and space the hood
from the station that it contacts, for example, a front curve mold for a contact lens or a contact

lens package. The spacers limit movement of the hood and ensure that an inflow passageway

is available to cause air to rush over the station (e.g., the seal area of a package) and thereby



having a reciprocating barrel with a passage for communication with a
positively or negatively pressurized fluid. A nozzle is affixed at1 oﬁlﬁ end
of the probe for transferring the 25 wet object fromthe first st atl# t281

t he second station, the nozzle being in comunication with the passage. A
variety of nozzles of different sizes and shapes can be affixed to the
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one posi objest. to another and to renove excess liquid or other matter from

the lens surface dW}upt%c} cn:?ect is to provide a probe to transfer a wet lens from one position
to another and to remove excess liquid or other matter from the lens surface during the
transfer.

20 Yet a further object is to provide a method and apparatus for transferring a wet
object which prevents contamination of the heat seal area of the package. In this design, the
hood fits over the package to prevent contamination of the heat seal area.

Another object is to provide a probe which has a hood which prevents the
pickup of the containers at the first and second stations.

25
BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages of the present invention will become apparent
upon reference to the following specification and annexed drawings in which:
Fig. 1A is an elevational, cross-sectional view showing a lens being picked up

30 by aprobe;

Fig. 1B is an elevational, cross-sectional view of the probe shown depositing

the lens into a package;

Fig. 2A is a front view of the front end of the probe nozzle;
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15  contact lens. The barrel 12 is surrounded by and slides in a sleeve 31 whose lower enlarged
end defines a hood 28, which surrounds the lower end of the barrel 12. The barrel 12 and
sleeve 31 reciprocate in a stationary mounting block 20.

The hood 28 defines a passage 30 for a vacuum. The hood 28 is connected to
a vacuum B. The hood 28 surrounds the sides of the nozzle 40 attached to the lower end of

20  the probe 10. The hood 28 and sleeve 31 are spring loaded by a spring 16 within a casing 17.
The casing 17 preferably provides equal distribution of the vacuum within the hood and
around the probe 10. The spring's 16 upper end engages the mounting block 20, and its lower
end engages a seat 19 on of the hood 28. As the probe barrel 12 moves down under control of
the external mechanism, the hood 28 also moves with it by the action of the spring load

25  provided by spring 16. There are opposing stops 29a on the hood sleeve and 12a on the
barrel to limit motion of the two relative to each other.

The nozzle 40 at the lower end of the probe barrel 12 1s in communication
with the central passage 14. As shown in Figs 2A and 2B, the nozzie 40 is of generally semi-
spherical shape (although other shapes can be provided) and has a plurality of perforations 42,

30  preferably 0.28 mm to 0.41 mm in diameter, and more preferably closer to about 0.41 mm in
diameter. The nozzle perforations 42 preferably are arranged in concentric rings, as shown in
Fig. 2A, over the entire nozzle surface area including having holes which permit the vacuum

to engage the edges of the lenses 24 for optimum pick-up. The nozzle 40 preferably is of a
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| ower e probe 12 is in conmunication wth the central
passage 14 As shdiwaltemafivgemBadiamdts2fBe hobd 2§ omrbeustd with thke ngerles al | y semi -

her i al th d h I I
of " berf GlestTigHan 45 g aueRed i, POLINGb 81870 i D armt or - and mor e
preferably closer g;ﬁgewoi%té}%raﬂg}%ﬂ Dwetl R ESm a RS saqaﬁlt@ae@cromrsahbﬁns 42

preferably are arranged I n concentric rings, as shown in Fig. 2A, over the
ent ime niderz) idustwt'rﬁ/akyetfarorbﬁect 3¢ weti Imgirbgel corgadtdetrssSMnd:hg Pk, ithe leth 62 veacuum

D cf o7 aRF9 4N BEVRFE MPIATRs SR ARt Y IR MarbAELire b sorlees It Lhape
to ge”errﬁblBBSOQﬁHfo%Fhiaﬁ‘ué &%mie@s%letrﬁolﬁ%ét&msé grqugp[z THE P14 56 alsprReh

concave surface of l'ens. The nozzle nay be made i nt erchangeabl e so as
to acc onmgetamt e trapjoeothsr type df holdersnthokl the denamdhilshepgssub@stedrtalalhydrationnoz zl e

g erel ot pdtnE e TR DA At P Ascraebed SpirnilsBs e

supplsi edhé Mofiigh the perforations 42 in the nozzle 40 via the barrel 12
and the central passage 14. In alternative enbodi nents, the hood 28 can be
used with the nozzThesvetdeascy ipéaibe removed foay heamild SAend yamsfemed wra sacpad

250 UGB Rof AP FaaRS0 g L S BB i O,
a wet, Mhsbeag® depoyifedC t[hlse:laﬁ b®Zhe fintul ph¢kagd Ahichtietd Bhepenad |b$ a consumer.
The package well 62 has a surrounding lip 63 which defines the heat-seal area of the package.
20  Also, before, during and/or after the deposition of the lens into the package well 62, liquid
and/or other residual material on the contact lens and/or within the package can be removed
in a controlled and repeatable manner by the lens transfer device of this invention.
To remove the lens 52 from the mold 50, the probe barrel 12 is preferably
moved in register with the lens 52, and downwardly moved to preferably contact the lens 52,
25 and to slightly compress the spring 35. At this time, the vacuum is applied through the barrel
central passage 14 to pick up the lens from the mold 50 to be engaged against the nozzle 40.
The pickup vacuum pressure can be in the range of about 0.06 to 0.15 barr, for example. At
this time, the hood 28 is positioned above the front curve mold 50. Preferably, the hood 28 is
resiliantly biased by spring 19 against the front curve mold, and pins or spacers 70 on the
30 hood 28 engage the front curve mold 50 to prevent the mold from being picked up by the
suction from the nozzle 40 as it picks up the lens 52, and as the barrel 12 with the attached
lens 52 is raised by the external mechanism. In an alternative embodiment, the vacuum(s)

within the barrel 12 and/or hood 28 can be used to remove all of the liquid from the first



shown in a concave nold 50, called the front curve in the manufacture of
contact |l enses. The nold 50 can be of plastic or of a reusable nol dU’r
material, e.g. quartz. The nold 50 also can represent a tray or oth AQ@/E@
of holder to hold the lens while being subjected to a hydration bath or

ot her processing stage. The hydration bath al so can be carried out while

t he | ensstatson fromshitihtherensds réfhevedetn pahisulss? i & ptogedsan mdmadvibd ffonbenvdie nol d

50 and trapsferred to second tation, which in Fig. 1Bis a age 60
avi ng amelRiSOgse et Rpsaneqitat oss. 83 vediinbeisis’s pipinadne ictmpiSiToed.
Thi s canl.elaFﬁ lgygg,ithaﬁ@gng%pgﬁggg}amdph Is to be opened by a consuner. The

package we as a surroundi'ng lip 63 which defines the heat-seal area
of the package. 2Uhéhdditiobef Bwesn 80 pbliygoramd/SONFaftaaufattaeedideplidiIpecialtpf t he

|l ens intg the package well 62, liquid _and/or other residual material on
the dont ﬁbﬁmmgsatdﬁg? 3P0 ppmnsnd prsErabiy RegR PeaYIoHke {aéh't%fgthei RRCElsAt 1ol | ed
and repe ~ 1. C LS t4.on. T
oot R R Fandlt Ll B RS AS BBy b a2 1O N
moved i MpdrRgmaher OdhersurfactahBos ofidr proeessthpvupens dhy beradded to chepliqii@r abl y

contact the lens 52 25 and to sl ightly coeg&ress the spring 35. At this
time, the vacuum i Shapp! icByS? hesoingnbeasdemarqdeiion dhy st staemsapbis iabe o pi ck
up the | : t ' i

o ckup vIREMETARE piale WU, PRAEFARARAARPLASK 26 AR BlBe Bip e
exanpl e. oWk thd prckadei 60 or the @adicgd i2Boval yndsi thie pashe. dihovie atdwenplishad bganye
nold 50. Preferably, the hood 28 is resiliantly biased by spring 19

agai nst ganyentendl mgehapsthpl d, and pins or spacers 70 on the 30 hood 28
engage the front c ' | by
the suction from ?ﬁ%ﬁ%%gz%g% ?Kl)i gs‘%@%@?ﬁ%ﬁ%%h% tﬁéﬁg&g ,b@grﬁga gé;s‘%ﬁ?ga
barrel 1&heu the nbhde afthahdkeds ahdths packags areait adted Yistdnee epdre pneferabbchani sm

In an al native e diment, the vacu within the barrel 12 and/ or
hood 20 deimitis Sl 0 5. Parioire A TR PrERBO 4 ML APBRREISN O DEAvash
2003 st af.i [ ' j b : s in
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of this invention, may inprove |ens transfer
(Fig. 1B) and the mold 50 (Fig. 1A).

20 At this stage, the vacuum flow in probe passage 14 is stopped, if not stopped
earlier. Preferably, compressed gas is then blown, for example, as one or a series of several
jets or pulses, through the probe central passage 14. The jets or pulses may range in duration
from 0.3 to 2.5 seconds, preferably 0.3 to 0.7 seconds, with a 0.5 second off-time
therebetween, and may be pulsed one to three times, for example. The pressurized pulses can

25  be, for example, 20 Ib/in, 1 to 1.5 barr. In and around this time, including shortly before and
shortly after, a vacuum is drawn around the perimeter of the probe barrel 12 through the hood
28 within the passage 30. Preferably, the vacuum is drawn in the passage 30 before the
vacuum in the passage 14 is stopped, and more preferably, just before the vacuum is stopped,
for example, 0.5 second before. The vacuum within the passage 30 can be, for example, 0.12

30  to 0.20 barr. The compressed air drives the lens 52 off of the nozzle 40 into the package well
62. It also drives liquid, and any other material, from the lens surface, and the vacuum drawn
through the hood passage 30 captures this blown off material. Preferably, the strength of the

vacuum in the passage 30, under the hood 28, is greater than that of the jets or pulses



performance. O her surfactants or other processing agents can be added to
the liquid. The wet |lens 52 has now been renoved fromthe first statmoiuga@gh
is to be deposited into the package well 62. Either the nounting bloc

with the probe 10 is noved to over the package 60, or the package is noved
under the probe. This is acconplished by any conventional mnmechanism The
nozzl e isanyesed ixough anazldéw&mr @b;pamag@lt% @emw@géoma@d}melmcmwdmd

when t he.,nozzl e th the I a 6< e at_a fi xeg4d| st ance
et e fraed ot anp T by e st B OB iR PhssRerRE 2401 of or el y a
gap of QI?GQEI‘}PE\'V@@'I ﬁle)’vagwﬁn ’?ml'*ég)ta 8814 Aot iy BR&A! IRuADFomNRe RAE5OM: @fsot he

package well | ower of 'the hood 28 is resiliantly biased
agai nst drdves paedrag;&hppmklagmhpd?» by sdaheres bbthepiacisage threpgictesnfi®y as shown in
3, which also grow des a sr@ce between the.l ower end of the hood and

thg Bac A5t aysgd angyinto the passager 0 to gry pranpigiainig AR dryJe ORBERENSHE el 2| e
40 and ttl&;fpa%&ﬁﬁé feff’e@t%; E&?gﬁléﬁﬁwth Qfidstofl, 9 thikF) nddat mPHRJArglyS%e( Fig.

1A) . st age, vacuum flow in probe passage s stopped, if
not st opgrads netadrhweinto Eheqfaes@blm parwprmsemgas'usksoﬁd\eor dthevambitor gas

exanpl e, as one or a series of sever | et's, or pul ses, thro h the probe
central fpaReugae he hopdds wighepackase hﬁé\gehrt%@élowrpaaiﬁgw% A 3 to

2.5 seconds, 1R Eg%zf?:g/?tpéa%n 9%5&& %r%sé:%%ﬁ?ﬁeﬁetg‘ﬂtmél %gé;‘frg?'ﬁh§§ Pif L' e

t her ebet ween, se one to e
pressur |Pza‘drabm afer tbarransIEr ibeomplete, trcamgil i fill20 whith/ 4 yffdred ml&tu’:m saclras | n and
around this tltma, I ncl udi ng sh rtly before and shortly after, a vacuumis
drawn as®ififd P¢iREs (Be PATkRER IS GRledhe probe barrel 12 through the hood 28

Wi thin the passa%ré@mﬁ é’ R efe{ A%, haEQ%umﬁfewnnhps@é@Mhlganéﬁaﬁ ARSSRY 30

before the vacuumin t passage 14 iIs stopped, and nore preferably, ] ust
bef ore twed inaloapackage 61 armlphcj lip 58 (arowﬁahq:)ctcm,ca\(h 5o ldeido idtheresioedin thisevapacuum

cormpr os SR Poa7D il ey eBkREghe BB SHon st 8 eeokthe o BB T ilge

vel | 62 thd fofd 510 yEf pe¥sBit ahh%hs@l,of%nqh@ﬂgh %hﬁﬂo%hﬁrag&baysf'?ﬂcﬁ&x%& the Pens
surface, and thé vacuum drawn through the hood passage 30 captures this

bI own of7P. it bobdis depgatdiogirbyent consarminatipmofitheheatiseal apercefithe Package, Bassage
der .t he hood 2 th t h 4 AUG
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and thetpasdeRge. | ip 63 are spaced fromone another by the stop-pins 70
wth inflow passagirelz Yavr? alsterzgtwe embodiment, the front curve mold 50 can be sucked ciear of
20 its contents, the lens 24 transferred, and the mold cleaned (e.g., by injecting mold cleaning
solution delivered by the nozzle or other device, with the solution removed simultaneously).
The vacuum established within the passage 30 and compressed gas pulses from passage 40
can then be used to dry and clean the front curve mold 50 once the lens has been transferred.
Fig. 4 is a schematic diagram of the air/gas control system for the probe/hood
2s  assembly. These are two vacuum sources A, and B and one compressed gas source C.
Vacuum source A and compressed gas source C communicate with the probe central passage
14, either to apply suction or gas pressure. Vacuum source B comprises a high-mass
regenerative blower 88, which applies a vacuum to the hood 28 through passage 30. Vacuum
source A is controlled by a two-way valve 80 which regulates the compressed air source 83
30 feeding the vacuum ejector 86. Alternatively, an alternate source of vacuum could be used,
e.g. a regenerative blower. Compressed gas C is provided by a compressed air source 87
controlled by a two-way valve 81. The vacuum in the hood 28 is controlled by a two-way

valve 82. A Programmable Logic Controller (PLC) can control each valve and the assembly



t her ebet ween, the vacuumin the passage 30 not only draws liquid fromthe
lens 52, it also draws air across the package lip 63 or seal area qf;' Mﬁ ]
package through the inflow s passageways 74 and into the passage 30 to ?29”
or maintain this area dry to better ensure that the package 60 is
effectively heat sealed with a lidstock, if this is needed. Inportantly,

the | enmovéméitin 8peoperll inedisbquenas sagscdbed pavibisdy.| Ywoigauges hmomtdrn- r ush of
air or other ambient gas fromoutside the hood 28 and the package 60
t hr ough prsssurasfappliedteTmsssesnlsamds0 effhe arobs 10dgad £8 agssmbhy Sa49ety eam of

positive_pressurge applied .t he..l.ens. fr. t bly,
S rer t nEoo e b PRuCg pl A el Wb E pRERRESE, péersbl Slopliha ¥
sol uti ongeegBlek tdithe FAL. | GRugeBf MsEItdrh eaduank@gRe héods pesfadblyRuppleinglfbatibathe
hood 28 has a circunferential size which generally matches the_ well _in the

package ®ChaRHCt Kuge 83 bas the caprbilithof svmitaues HsisuStsw. todriermiie by leng S2is s
way, the stﬁg ﬁi}?ns 7 4? Ifl readi |y engage the heat-seal area 63 of the
package BG*&hg" e"qz?% IR % he nold 50, yet pernit an in-rush of air
t hrough the infl O‘A’FB@PE@%%E?rJg{‘axﬁﬁteWﬂcédi@n@d»rﬂﬁ mafhfer tdlenthslamdieasure
designed to prevent contam nation of the heat-seal area of the package, by

maki ng t thet ibe poaretsais eperating withia tiessabsd peremsterseandythaidhe Malvereandhape of the

heat - seal area of the package. .ln _an t er nat.i v j . e front
Curve: oy e isoteR g araipl oPiedly’ THBRIohDURTEOSt e Rnge bFC

transf er pRehribdd PafahiRRtdFOLh ¥d RANESY (e PILC tdiiertiTy 8¢ bnghorDleflses 5@ arm i3 50,
solution delivered by the nozzle or other device, with the solution renoved

si mul t aneiays 2P to by markedcfouremoyabbl i shed within the passage 30 and

conpressed gas pul ses_fromp age 40 ean
the front curve m%&"%aglﬁélegfegtgggleoﬁéz Oﬂ-@g&éégﬁgttc?gﬁgt?@?err tggntg@%(ggﬂ s ?dé a
schemat i g1 ghP8IY, aBweil ak AR cRcirbBagnetio)danglor puainearicidrivet BE thar cdoeprbcadet the5
assenbly. These are two vacuum sources A, .and B _and on,% onpr essed gas

sour ce probyathrieenswlietis progipamed ip peidemythg epcalion desca E‘gﬁh?ﬁl’ﬁi'ﬂglee with the
probe centr 4, either to apply suction or gas pressure. Vacuum
sour te Bp%’gﬁggyrﬁ@ggg%ﬁﬁpg'-nass regenerative blower 88, which applies a
vacuum t o t he hoodTR8 ptdasurized fipaissade ad0an Meadigas a mdfareksaling soloben pol | ed by

a two-way. val ve 80 whjch regul ates the conpressed air .source 85 30 edin
e vac i GALERT e iaud LT RSt OIS BHUGF PRI RBTREY BF Vet Eoul
be used, corftacdter, fof 71@}:1 Mtk Rdal WRIBAEASS thedass Qote%fm@#m@dmmhea

conpressed alr source controlled by a two-way val ve 81. e vacuumin
t he hoode@Bodimentstchodoating ban e addoed tethe lenslag an 8erosol spraygpr parteth adiquishi ¢

Cont 5(? ' \% ic I?:Ir_ncnat%(sle ?ro%ot% rnglzzlc:e 26 UvitYl%.l gvag d%pndlg }'e Sas&of ﬁn%qgr}/s from the probe 10.
Alternatively, the coating or another additive can be added as part of a separate processing
step, for example, after the lens has been placed in the package 60.
The lens transfer method and apparatus of the invention works effectively over
a wide range of lens designs, including monofocal, multifocal, and toric lenses. In addition,
25 the lens transfer method and apparatus of the invention provide a highly efficient controlled
method over previous techniques with the ability to successfully transfer up to and exceeding
99% of the contact lenses.
All patents, applications, publications, and the method mentioned herein are
hereby incorporated by reference.
30 As used herein, the term "excess matter” refers to any foreign matter or
material which has not been prescribed or specified for a particular object such as a contact

lens or contact lens package. For example, “excess matter” in the case of a hydrogel contact

10



9 14 AUG 2003 novenent in a properly tinmed sequence as descri bed

previously. Two gauges nonitor pressures applied to passages 14 anq43mﬁpﬂm3
t he probe 10/ hood 28 assenbly. Gauge 83 nonitors both pressure and vacuu
that is applied to the wet I ens 52, preferably supplying feedback to the
PLC. Gauge 84 nonitors vacuumto the hood, preferably §Upﬁlyi8ﬂ f eedback s
to the Hews hazsngehgiophilic coptingdpsludasiany waternishne splptign. depchalile didvant gr

d ' if al . 52 i . | 0f : PLC
can e drogesRmeienisacor e B FRER b A e A afa BiPhial HELRREeesfilE, "o e

process is operati$geciid RhfrddlofSe ihbatdionarayneieria ofadr bed of the diaadingsfoand
vacuuni pressure sources are operating correctly. eration outside of the
range ofcon@ememmsomishes eadirfaatuteanay bawprhingtbyith ofier fastures ig aceordansstwily one

or nore |enses.52, | ds 50 r trays,20 . : I

mechant cif iantt A REnae cumsinelt BTpERkehOudh RS sKOK hifekTand e o
81 and 83end&d We indBd@wWRhAGhE QEPEBEMeGlaimam or pneumatic driver 88 that
reci procates the probe. The controller is programed to performthe

operation described above in the 15 properly tined sequence. The
pressurized fluid can be air, an inert gas, a buffered saline solution or
distilled water as a liquid or vapor, and may include a coating nateri al

for the surface of the contact |ens, for exanple, a coating nmaterial which
makes the | ens nore hydrophilic. In one enbodinent, such coating can be
added to the lens as an aerosol spray or part of a liquid 20 which enmanates
fromthe nozzle 40 wwth a gas during release of the lens fromthe probe 10.
Al ternatively, the coating or another additive can be added as part of a
separate processing step, for exanple, after the |l ens has been placed in

t he package 60. The lens transfer nethod and apparatus of the invention

wor ks effectively over a w de range of |ens designs, including nonofocal,
multifocal, and toric lenses. In addition, 25 the lens transfer nethod and
apparatus of the invention provide a highly efficient controlled nethod
over previous techniques with the ability to successfully transfer up to
and exceeding 99% of the contact |enses. Al patents, applications,
publications, and the nethod nentioned herein are hereby incorporated by
ref erence.

11



30 As used herein, the term"excess matter" refers to any foreign matter or
terial which has not been prescribed or specified for a particul ar object
fﬁch as a contact lens or contact |ens package. For exanple, "exceds AUG 2003
mat t eWHAT Iishe aaseEpfisa hydrogel contact 20 14 AUG 1003 | ens having a
hydrophilic coating includes any water, saline solution, |eachable diluent
or processing ¢hetrimedloddor trivefdriike amib)eht fresy dolrsopotihen 1censecand a
particul ar stage of processing. Specific features of the invention are
showPasHI0BneOHPIH1BE DV OF RS dr awi ngs for  conveni ence only, as each feature
may be conbi ned, w th.ot he i i s the invention.
Al ternative enbg)ampﬁcgc ]'E%UF\’M&P P%gélﬁoglzggﬂgft?ggﬂLoﬁq?ﬁﬁggogaF1 led in the art and
are intended t%)%&ec&iﬂ%'sﬂd%ﬁje‘d’i frbinkaldoz3RoRih @fpréfeneddafling.to dketorkt AUG
2003 WHAT IS CLAFIMED IS: 1 . A nethod for transferring an object froma
firstpopdientémwh to a second position, conprising the steps of (a) picking
up an object fr a first position with nozzl e;. (b) .ejecting said object
from sai d nozzl é?]ﬂlat“ﬁ“%afi?%g%?’fcfﬁfnﬂtﬂi %”Poc‘aé (gjé%céﬁ\)d“ﬁ{)@?cto%e%;m%ﬁ&w( c)
dr awg, %té?}"@y any excess matter from said object which becones airborne by
step ? ). 2. The nethod of claim1l, wherein the drawi ng step comences
before the ejecting step and wherein said any excess matter is drawn away

fromand external to_said_ nozzle. 3. The ﬁft%od.of claim 2, erein said
drawi ng step i st-accohpt Mehed alglampe SdherHp B ERETEER X0 cuum 4.

h " of . . . ! e o !
The ﬂ?ettj[]&gm st&l %ﬁﬂ%cremf@%ﬂ} SRkd rﬁét?%?}é’ﬁfaﬁ%daxuyufrgm'd?ﬁ 488520 HSRAtI Ng

mat er1 al’ speci r obj"ect, and erein sai'd drawi ng step draws away
any nexaess coating material. 5. The nmethod of claim1, wherein said object
is a contact |ens. :

3. The method of claim 2, wherein said drawing siep is accomplished by

a hood which communicates with a vacuum.

4. The method of claim 1, wherein said pressurized fluid includes a
coating material specified for the object, and wherein said drawing step draws away any

excess coating matenal.

5. The method of claim 1, wherein said object is a contact lens.

6. The method of claim 1, wherein said object is a contact lens and the
packaging therefor.

7. The method of claim 5, wherein said pressurized fluid comprnises a gas,

a liquid, or an aerosol.

8. The method of claim 5, wherein said contact lens i1s 1n a mold half in

said first position.

9. The method of claim 5, wherein said contact lens 1s in a reusable mold

half in said first position.

12



6 The nethod of claim 1, wherein said object is a contact |ens and tHe
packaging therefor. 7. The nmethod of claimb5, wherein said pressurize U&¥M]
Rluid conprises a gas, a liquid, or an aerosol. 8. The nethod of claijmb,
wherein said contact lens is in a nmold half in said first position. 9. The
met hod of claim5, wherein said contact lens is in a reusable nold half in
said first position. 12 14 UG 2003 10, A nethod for transferring an object
froma first container to a second container, conprising: (a) locating a
probe having a nozzle adjacent said object in said first container; (ib)
creating a vacuumgn S@'n%%?o'r%aﬁﬁe. SR €t B S r it Q0B 1O 2bind )
deactivating said vacuum providing a pressurized fluid in said nozzle
to reI@ﬁﬁgnﬁgE@nghﬁgg; therefrom and to displace excess natter from sjaid
obj ect, whereby said object is transferred to said second container; |and
(e) creating a véuocatimgtapmbahihongladospesédceaticard data mead fasitcontiiaey, away
said excess matter. 1 1., The nethag of claim 10,. m@erein sgid ?bject is a
contact |ens. 12(b)creaiingst YRSHUBHIN SRIEiNeRAIE 10 AT5W 8910 @Pifg! 1he8d BRRRI%i onal | step
of spacing said hgod, from sai.: nd container by about 0. 3 mm to about
0. 7 mmoprior to& tdgﬁc‘("ea)“.”g%?g Rt hod of ol aim 10, including the

addi tional step af) ResidtiLnpREsurizad BultioiazhR Hiz2M akRgsashi@eatt Batedrdi r st
contai ner to being adjacent said second container prior to step (d). [14.
The mebphoddoblack akeast Matiehéosi seid abjdctobiherebyiseidaobjeddng tensfermedbtoannsd sai|d
first container. is a front curve nold, said second container is a package
for aSEdLEePraRdsandn  said hood is spaced from said package to provilde

air flow across gaai.tkpagkageuyhien iiahhood dspdbed Mdut 8AH8zzle to draw away

said excess matter,

11.  The method of claim 10, wherein said object is a contact lens.
12. : The method of claim 11, including the
additional step of spacing sajd bood from said second container by about 0. 3 ' mm

to about 0. 7 mum prior to step (e).

13. The method of clairh 10, including the additional step of positioning
said nozzle from being adjacent said first container to being adjacent said second container

prior to step (d).

14, The method of claim 10, wherein said object is a contact lens and said
first container is a front curve mold, said second container is a package for a contact lens, and
said hood is spaced from said package to provide air flow across said package when said

vacuum is created.

15. The method of claim ]0; wherein said object is a contact lens and said

first container is a reusable mold. : ‘ ]

16; The method of claim 11, including the additional step, prior to step (b),

of providing a fluid containing a surfactant in said first container.

13




X5. The method of claim 10, wherein said object is a contact |ens and said
first container is a reusable nold. 16. The nethod of claim 11, including
the additional step, prior to step (b of providing a fluid containi n]dv Al 2003
surfactant in said first container. 13 p w 14 AUG 2003 17. The net hod of

claim1l further_co I Si he addjtiponal step.after . said.locating step
of : resiliently!Bi a%&”?@%‘ﬂ} %@@l’bi LRt g o B cedd iR St?ﬁéhﬁ’ét hod of
cl ai r?a?d ]Iocgturﬁt%]er?fonpri sing the additional step before said providing

step 0 residien y biasing said hood agai nst said second container. 19.

Appar at us for_tféﬂ%ﬁmﬁ;/'bié@ﬁagaé?ai@m&fetagfafr@m%EBj%@lt. station to a second
station conprising: a) a probe having a passage for comrunication with a

pressurized fluid; b) a nozzle at one end of said probe fiat transferring
said object fromsaid first station to said second station, said nozzle
being i n conmuni&at i She Wethed Sfalampalshistyer camprsmp by adcdpuebdepbsiare t he
nozzl e,, sai Lé hoqd bei ng connectable to a vacuum source; whereby application
of 551?15] IB%] Stk ‘fluid rel eases said object from said nozzle thereby

causi ng excess {iffcally bAsh B PRIRG IR oAb aGkneRal d excess mat ter
bei ng drawn away wthin said hood. Z20. Apparatus as in claim19, wherein

said hood includes at | east one spacer which depends therefrom and engage
the first and séond stations to Hpparetns fbi tratsfermpg emebieco fronhe finsod. 21.

Apparatus as in %Jpai m 19, wherein between said hood and said second station
i s atf"ANeRdP LHREOHHEATMYCIBRIEPS 1 ow over the second station when said

vacuumin said gz a probe having a passage for communication with a pressurized
fluid; ‘

b) a nozzle at one end of said probe for transferring said object
from said first station to said second station, said nozzle being in communication with
said passage;

c) a hood disposed about the nozzle, said hood being connectable to a
Vacuum source;

whereby application of said pressurized fluid releases said object from
said nozzle thereby causing excess matter to be ejected from said object, said excess

matter being drawn away within said hood.

20.  Apparatus as i claim 19, wherein said hood includes at Jeast one
spacer which depends therefrom and engage the first and second stations to thereby limit

movemeni of the hood.

21.  Apparatus as in claim 19, wherein between said hood and said second
station is at Jeast one opening for air flow over the second station when said vacuum in said

hood is drawn.
22.  Apparatus as in claim 19, further comprising a controller which is

programmed to contro] the vacuum comnection to said hood and the application of pressurized

fluid to said probe.
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hovod is drawn. 22. Apparatus as in claim19, further conprising a
controller which is progranmed to control the vacuum connection to said
hood and the application of pressurized fluid to said probe. 14 14 hudlU6 7003
2003 23. Apparatus as in claim19, further conprising a passage for

communi cation with a vacuum source in said probe. 24. Apparatus as in claim
19, wherein said fluid is a gas._ 25. Apparatus as in claim19, wherein said
hood is resiliehtly BiPRa@sHien claygild, T BYRPETNS 3tAES2LE {5t and second

st at | . 26.. The. net hod of claiml erein said creating a vacuumw thin
a hog%gﬁ's%‘f)m%%lﬁeggc‘burm5?“’?%%%%‘%15%\}9%\/i ding step. 27. The nethod of
claim. 10 wherein said hood conprises spacers which contact said second
contai ner during said creating a vacuumw thin a hood step. 28. The net hod
.of claim 13, wibtei nAppirdiusias st claontl&j whereinssaad finldds hgdak.. 15

25.  Apparatus as in claim 19, wherein said hood is resiliently biased when

said hood contacts the first and second stations.

26. The method of claim 10, wherein said creating a vacuum within 2 hood

step commences prior to said providing step.

27. The method of claim 10 wherein said hood comprises spacers which

contact said second container during said creating a vacuum within a hood step.

28. The method of claim 11, wherein said first container is 2 mold half.
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