1 SYSTEM AND METHOD FOR TRANSFERRING HYDRATED LENSES ON AN AUTOMATED LINE
BACKGROUND [0001]Traditionally, contact lens production processes include each lens being formed
by sandwiching monomer or monomer mixture between a front curve (lower) mold section and back
curve (upper) mold section. The monomer is polymerized, thus forming a lens which is then removed
from the mold sections and either packaged dry or further treated in a hydration bath and packaged for
consumer use. [0002]Recent developments in the hydration and automated handling of wet contact
lenses, a 1 ratls-for Hydrating
Soft mm:ﬁ?&?@é&@ mm %ﬁ%@%ﬁm ,-and prior to
the inspection thereof by tHeIEINOHNDNNANs BN AT EkiENKY a number of automated

systems have been designed to transport a hydrated lens from a lens hydration pallet or bath to the
primary packagisma@é%&l?e sterilized, stored, and delivered to a consuming patient.
Traditionally, th transfer apparatus includes a number of transfer elements including
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suckers configured to create a lens retaining vacuum which is used to maintain the lens
on the sucker during lens transfer to a primary package. Typically, a traditional
primary package will include a preformed polypropylene member or boat that will
receive and contain the contact lens and a specified quantity of packaging saline.
During the traditional packaging process, the boat is charged with a measured quantity
of saline to which is added the polymerized contact lens. Once the lens and saline are
placed within the boat, the package is closed by heat sealing a laminated foil to the top
of the package.

[0003] However, traditional systems and methods for transferring hydrated contact lenses to
a primary package have suffered from a number of shortcomings. Specifically,
transferring an at least partially hydrated lens from a lens hydration bath to a primary
package often resulted in the lens inverting, slipping, sliding, or otherwise moving on
the sucker apparatus. Consequently, the subsequent placement of the lens into the
primary package is less than ideal. In particular, when the precise placement of the lens
into the primary package is critical, traditional systems are not adequate. Consequently,
traditional lens transfer is typically performed manually or with a dry lens.

[0004]  An additional shortcoming of traditional lens transfer systems and methods is that
once a lens is securely located on the sucker transfer apparatus, surface tension
between the lens and the sucker transfer apparatus will assist in maintaining the lens on

the transfer apparatus. However, successful removal of the lens from the sucker



2 transfer apparatus has to completely overcome that surface tension. Consequently, traditional
systems often eject a blast of air and/or fluid from the sucker transfer apparatus to remove the lens.
Often, partial retention of the lens occurs due to the presence of surface tension between the lens and
a portion of the sucker transfer apparatus. Alternatjvely, if sufficient air and/or fluid are forced upon the
lens to remove the lens from the sucker transfer apparatus, there is a potential for damage to the lens.
Disclosure of Invention [0005] According to one exemplary embodiment, a method of transferring a
contact lens to a %:nmary package includes transferring both the lens and an intermediate transfer
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member is sealed in the primary package with the contact lens.

[0006] Additionally, according to another of many exemplary embodiments, a system for
transferring a contact lens to a primary package includes a contact lens and an
intermediate transfer member associated with the contact lens, wherein an automated
lens transfer device is configured to couple the contact lens and the intermediate lens
transfer device for placement.

Brief Description of the Drawings

[0007] The accompanying drawings illustrate various embodiments of the present system
and method and are a part of the specification. The illustrated embodiments are merely
examples of the present system and method and do not limit the scope of the claims.
The summary and other features and aspects of the present system and method will
become further apparent upon reading the following detailed description and upon
reference to the drawings in which

FIG. 1 illustrates a process of manufacturing contact lenses, according to one
exemplary embodiment.

FIG. 2 illustrates a lens transfer apparatus, according to exemplary principles
described herein.

FIG. 3A illustrates a method for transferring both a contact lens and an intermediate
transfer member to a primary package, according to one exemplary embodiment of the
principles described herein.

FIG. 3B is a perspective view of an exemplary intermediate transfer member,
according to one exemplary embodiment.

FIGS. 4A through 4D illustrate the insertion of a contact lens and an intermediate
transfer member to various primary packages, according to various exemplary
embodiments.

[0008] Throughout the drawings, identical reference numbers designate similar, but not

necessarily identical, elements.



FIG. 3A illustrates a method for transferring both a contact lens and an intermediate transfer member
to a primary package, according to one exemplary embodiment of the principles described herein.
FIG. 3B is a perspective view of an exemplary intermediate transfer member, according to one
exemplary embodiment. FIGS. 4A through 4D iIIusérate the insertion of a contact lens and an
intermediate transfer member to various primary packages, according to various exemplary
embodiments. [0008]Throughout the drawings, identical reference numbers designate similar, but not

necessarily identical, nts. 3 Best Mode for Carrying Qut the Invention [0009]The present
disclosure detailsﬁﬁ%‘iﬁ@gﬁﬁrﬁgg?é'ﬁyﬂgt ‘{Féﬁfréﬂafgaﬂeast partially hydrated contact lenses
using an i6detrhediblie prasesiiedi snlmioe deMidy ens hediicallyy tleenpgre sentrspdeifidati dendgacriddbs methods
and systems for theuseiehardniermediate fransiermamben iR apsiss anat sast Raitiplyhydrated
contact lens from a hé/dratig .be%th oy an other hocatio to a glrsiga%( packa%gﬂ%{.v%here#f] the transfer
member is dlspoé’éﬁs, 3‘5’8& &}ﬁﬁ IR 14 ‘fgggf BgF 8ﬂ§/%@d§r\§fg tontact f&nd il 5?3?? 3??/ package.
[0010]As used intthesficsembspecificafiymmadinstmartipibe hididtedesmsachis e frampy ivdrstion
bath or any other location to a primary package, wherein the transfer member is
disposed, along with the at least partially hydrated contact lens, into a primary
package.
[0010]  As used in the present specification and in the appended claims, the term "primary
pack” shall be interpreted broadly as including any contact lens case or packaging that
receives a previously unused contact lens. Particularly, as used herein, the term
primary pack shall include any contact lens packaging used to house a previously
unused contact lens prior to delivery to a user.
[0011] In the following specification, for purposes of explanation, numerous specific details
are set forth in order to provide a thorough understanding of the present system and
method for transferring an at least partially hydrated lens. Reference in the
specification to "one embodiment” or "an embodiment" means that a particular feature,
structure, or characteristic described in connection with the embodiment is included in
at least one embodiment. The appearance of the phrase "in one embodiment" in various
places in the specification are not necessarily all referring to the same embodiment.
[0012]  As mentioned previously, the transfer of a contact lens directly with a sucker or other
traditional type of transfer apparatus provides a number of adhesion difficulties.
Particularly, when an at least partially hydrated lens is transferred from a lens
hydration bath or another location to a primary package, the lens is often inverted,
slips, slides, or otherwise moves on the sucker apparatus, thereby reducing the
likelihood of a repeatable transfer method. Similarly, complete and consistent removal
of an at least partially hydrated lens from a traditional type of transfer apparatus is
difficult since the at least partially hydrated lens often remains adhered to the transfer
apparatus due to surface tension. Additionally, there is a potential for damage of the
contact lens due to contact between the transfer apparatus and the lens itself.
[0013] The present exemplary systems and methods incorporate an intermediate lens
transfer member that eliminates contact between the lens transfer apparatus and the
lens itself during transfer of the at least partially hydrated lens to a primary package.
Consequently, problems associated with surface tension, contamination and potential
damage to the lens by the lens transfer apparatus are eliminated. Additionally,
according to various exemplary embodiments disclosed herein, the exemplary

intermediate lens transfer member may be disposed, along with the at least partially



pack" shall be interpreted broadly as including any contact lens case or packaging that receives a
previously unused contact lens. Particularly, as used herein, the term primary pack shall include any
contact lens packaging used to house a previously unused contact lens prior to delivery to a user.
[0011] In the following specification, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding Of the present system and method for transferring
an at least partially hydrated lens. Reference in the specification to "one embodiment” or "an
embodiment”" means that a particular feature, structure, or characteristic described in connection with
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2-hydroxyethyl methacrylate (HEMA) or copolymers of glycerol monomethacrylate
and HEMA, or methacrylic acid and HEMA. The lens may also include a handling tint,
for example, an anthroquinone dye or a copper phthalocyanine pigment. Following
polymerization, the contact lens may be subjected to hydration and other processing
steps, such as quality inspection.

[0016]  Once formed, the lens may, according to one exemplary embodiment, be hydrated
and packaged. According to one exemplary embodiment, the lens is first placed in a
hydrating bath or hydration solution (106), where the typically brittle lens is hydrated
to add pliability and reduce stresses within the material. Once hydrated, the lens is
transferred to its initial packaging (110). As used herein and in the appended claims,
"initial" or "primary packaging" refers to the packaging in which a contact lens is
placed and in which it is transported to the patient or end user who then opens the
initial packaging to access and wear the lens. Consequently, initial packaging is
distinguished from any subsequent storage container that the lens may be placed in
during the time it is used by the wearer for cleaning or storage.

[0017]  Asillustrated in FIG. 1, the packaging (110) may also include a quantity of hydration
solution (106) that is used to maintain the hydration of the lens and is also used by the
wearer to wet the lens when the initial packaging is opened and before the lens is
applied to the eye. In addition to any such hydration solution, the lens is typically
packaged in a quantity of saline solution (108), also referred to as packaging solution,
to maintain the lens in a moist state prior to initial use. The saline solution (108) may
also contain a suitable buffering agent such as phosphate, borate or bicarbonate and
may also contain a very small amount of a surfactant, such as poloaxamer 407 or
lauroamphoacetate, to prevent the lens from sticking to the packaging.



[0014]Referring now to FIG. 1, an exemplary manufacturing and sterilization process for contact
lenses is illustrated. As shown in FIG. 1, the manufacturing and sterilization of a contact lens may
include a mold (103) where the desired lens is produced. According to one exemplary embodiment,
the mold (103) may be produced from any number_of suitable thermoplastic polymers including, but in
no way limited to, polypropylene, polyethylene teresphthalate, or polystyrene (102) that may be shaped
as needed through a mold tooling process (101). [0015]A monomer mixture (104) may then be injected
into the mold (103) to form a hydrophilic contact lens. While any number of known manufacturing
methods 4y be useats 8RR GdlTibdIens PACkEHIM T DAE SRirAIaRE BbaITARH Spin casting
is used to form theferoromer into e desine thiensshd patinathésholed sidhensnofodrbidl7mixture is then

polymerized eithe{ thetmally SrPORIAHAS BiceNYnBRIeRY fArMing habulens(Adnled he material used
may include, but is in.no w Iwr:#ed to Z-E%drox%/egg] E‘Et ac%\éeéHEMA or co olgg;ers of glycerol
monomethacryla “ang }A(fo ]l%uéﬁ‘ilath, deigand’ R? REHAVPAISES AU dE ™ handling
tint, for example, withamtheayunaonpadkegnga copper phthalocyanine pigment. Following polymerization,

the contgobligns may-hseEHRieaiRDbiesbyciatiap aNehethel, e ¢essHagKsieRS sHsvasIg Waibinspection.

[0016]Once formed, .the lens may. accarding.to one exemplar. bodiment, be hydrated . and
tehﬁlze(l sSuc ain atrea me]lljgl .an auto%an;ﬁZ ?2 nce Sterili ed, t?‘lﬁ (%?a%ll%%dbath or

packaged Accordslng to ohe exemplary embodiment, the Irst placed in'a

hydration solutiode{t0B3Y Rhese et o5t Ien ST otk parsdiner sfarprbising AakePRidtce stresses
Withi.n the materiqia&ﬁgzg( hysjr'al'laiﬂsdhmtﬁpysﬂsdmg&s(m@ddﬁthﬁasimiﬁahmagkﬁgﬁem(ddl_@)ﬂ rAlgtH&ed herein
and in the appe”i*e%qeg!ae'.g.{sf&ﬂ@igﬁ«!‘a{?& 18 E.Y@Imqm&%lfﬂa%}%&b%gﬁ kagigiR Which a contact

lens is placed and in which it is transEﬁrted o the patient or end user who then opens the initial

packaging to accBEIY {0eshpRing Y o dRserplay sy [RabkYMomE RENEEIRShed from any
subsequébiitbrageheentampotiast ilhe ters! mdjl Gel placbd imdempg ¢t estinflo v -snagedcbss the wearer

for cleaning or stqragend 004Alfvs Wesialgddin e l.thepaskagindichl $haayRlsadnghyde a quantity

of hydration soluti?tn gl(JtG\zlﬁhat IS usedﬁli to maint?ln th%hhgldtratlc%n OJ the lens and is also used by the
wearer to wet the'[ens when & SHit 1f)lacc élbr%%éofé%lpenlé BhGveforé the lens is a plied to the eye.

In additio¥481dny SiehhWueatidns bRt ane Jaeeniad grans halckay de ed BuErtigcTsafline solution
(108), also referréchtopagipbyekadingdskutidomto maiivaisutihen senisyiirai ondisthstatepprion ¢o initial use.
The saline solutiqaLOR) MAN-aIFP faRRINASkiabic brlieripa-saeot el @nRhaanbaieaorate or
bicarbonate and may alsg contain a A’ﬁ%s%m%%ﬁ{?H“&‘}a%’fd%e%‘érf%%‘ar%ts'e%"h a3 poloaxamer g07 or
lauroamphoacetate, to prevent t &'léns from stic ing {0 the ac’:f<a ng. e[é%ﬁ% 3 describe above,

the lens and packaging 4lle drectisdalify pracabesPL e itany r&torad B BEdH he boat is then
sealed with a substraladsstkaasiokél a7y Atconding to bne exeptyplarnerdiyoctimButiratsl foil (107)
includes a laminated. alumdiaudnieitcanfigeragia fermalseal withsthenooadyanaipeusatsappisiure loss

from within the prisaary, RaGkRgIGN 0P PGB R8N CoRIGSE M FXS3B I aFH TFHPch AR W
packaged Iensessﬂlaofgl(g§4 eirg (E)o%pled to a rotating means (not shown) which rotates the support
through 90 degrees in the horizontal plane. Extending downwardly from the support
(252) is an array of regularly spaced fingers (258), the tips of which are hollow so that
a vacuum may be drawn there through. This vacuum is used to securely hold the at
least partially hydrated lens and a transport member during transport. The fingers
(258), which are hollow so as to form a conduit through which the vacuum may be
drawn, are coupled to tubes (262), at the support (252) for the purposes of supplying
the vacuum pressure to the finger tips.

[0022] According to one exemplary embodiment, the rotating shaft (254) is coupled,
through the rotating means, to a mounting platform (251). The mounting platform is, in
turn, mounted to a dual axis motive means. Track (253) includes the horizontal axial
component along which the mounting platform translates. During operation, the
assembly is positioned above the lens hydration bath. Once the sensor elements have
determined that an array of lenses has been at least partially hydrated, the manifold
(252) and fingers (258) are lowered by the dual axis motive means in order to retrieve

and translate the at least partially hydrated lenses.



sterilized, such as by treatment in an autoclave (111). Once sterilized, the packaged lens may be
combined into a carton (112) or other container referred to as a secondary package (113). The
secondary package (113) contains a quantity of identical or related lenses, e.g., for right and left eyes.
Once in the secondary packaging (113), the lenses are ready for shipping (114), for example, directly
to the customer or wearer. [0020] The entire process illustrated in FIG. 1 can be implemented as a
flow-line process with the exception of the autoclaving (111). Obviously, a flow-line process is most
efficient when operated in conjunction with automated devices. [0021]FIG. 2 illustrates an exemplary
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of an Inte[rdB?gj]lat According to one exemplary embodiment, the present exemplary system and method
eliminate a number of disadvantages of the prior art. Specifically, according to one
exemplary embodiment, the present system and method avoid pinching the lens
because the lens is never contacted directly by the fingers (258). Additionally, the lens
is prevented from folding, by virtue of the shape of the intermediate transfer member.
According to one exemplary embodiment, the intermediate transfer member is a
convex shaped disc. Moreover, positioning of the lens is controlled by positioning the
intermediate transfer member (300). Consequently, the lens (310) and the intermediate
transfer member (300) may be positioned without dealing with the surface tension and
other issues associated with a hydrated lens. This exemplary method eliminates many
of the situations likely to cause damage to the lens or likely to move the lens into an
unfavorable position or loosing the lens, as are currently present in traditional lens
transfer systems and methods.

[0026]  FIG. 3A illustrates an exemplary transfer finger (258) having a convex head,

according to one exemplary embodiment. While an exemplary head shape of the



lens transfer member eliminates contact between the transfer fingers (258) and the lens, thereby
eliminating the above-mentioned issues present in traditional methods. Specifically, according to one
exemplary embodiment illustrated in FIG. 3A, the adhesive properties of an at least partially hydrated
lens, such as surface tension, are beneficial in that7they help to secure the lens (310) to the
intermediate transfer member (300) during transport from the lens hydration bath (320) to the primary
package (330). As shown, the tip of the finger (258) including the hollow lumen (260) contact the
intermediate transfer member (300) and secure the intermediate transfer member, and consequently
the lens (310), tthé‘Bg?rfé’&ﬁ?éﬁ%EiH%}}lﬂsé%?gH‘Ecﬂﬁ’e HhBH PREREGENCEdof B B8ERY blaced
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(258). AdditionallyHhgalans isteeventadsiean ildiogpiny, virug.atingshapemd the.intermediate transfer
member. rdi xemplary embodiment, the intermediate tran ember is a convex
Shaped d0 Hhore e B G R BB I T SR ot
member (300). COMSBERINAY SO0y AtsariRBcthtdsaeRrEtrdAsiarsdiainar{800) may be
po;itioned withouhdaaﬂn@w;mmssﬂﬂ&cﬁlsem&mmmmrmlgeﬁcaﬁsgmatedin/gltbwihydrated .Iens.
This exemlary meihath RUTVRA!3S Ak RhG Alyaioun IkRIkdR CAYPRARIARS 19 Homlens or ikely to

move the lens into an unfavorable n or loosing the lens, as are,currentléﬁpresent in traditional
lens transfer systSth<BAPHILERJIS OB 2BTE RS AN AvRTRNY HYeEReM IR 1 SREMRsHEIYD58) having
a convex head, acchrdimgrtofen®eserplapyopribedime HtatWihjlelan exeriplary dpead dkape of the 7

transfer finger (238)dsullustiatedyitd & 136y, a8y (RMXReRRYead-shanes eRfigureste cruple the

intermediate transfcelru Qgearﬁlbe& ng){?ggutr)g u&(ﬁgé Aoql 'ltignallen\{v?ilne acuum ¢o IéngAgystem is
described herein {87 €858 %flexp anation on ys anysnumﬁesr’ BF cousp‘mg means may be used to couple

and de-couple th&itérnsedibeexeansfey miemisdias tradxamgigey (PARsfarYiperdeadliimaiiding, but in
no way limited tofunechanisabatiaehment systampaciastonpiitanpating ieatuiesinard the like.
(0027]F1G. 38 ilusirates a0 sxamplancinieimeriale HasiRLmeRst (390). aggnding o one
exemplar embodi ent, As meritione ,tﬂle exemplar mterm’eé)late transtérmember %’OO) may
assume AMARLMOEAGHLINIJe S SHENGE FR PET R I0TFRRP B ir A BB it 4 BB pHpylene disc,
foam such as pol§xényilaiy oo (RVUAY foznyfeanioilbten BB fike. AHGINGBdH s atesban dxemplary
intermediate transfgiireesbese(3OMmiheéoontehancanveXpalypeapylanrgisednakmayralso be used

as a spring disc sjughue, ARG LG (3B ha sxamelaryriainedisigdienster member may
include any number of features such a%orlflc S, | rotru&l?ons, lobes, and the like. @e; {‘?@&tloned, the
| iyt

exemplary interm{é&‘f&f "Bnls ey MSMBARS §or OV o RGBT AT HUHELBISARS P&dulting
primary package itGHSSiRERIBIStARS NES SResp i ofitety hehispauie dhigraxgdagibsitiore vrbRen disce hydration,
solution storage, arthiiiaryiken B8] paradoitj¢iiGoasswntiaganienurbbeerofAddajpasalr, comprising
different materialgc{hRigxan Rk ISR diRte draRsianmemRer3a0) mayalsenalids any number of

features or receive ar%{3 g#(?gaer of treatmentsfio J?Clhtate the S}(_[n [taneous ttlilansfeflr of the intermediate

m receive a surla eatment 1n order to 1ncrease the surtace ener.
transfer member (300 hatieast partial y%yéra&egqens. ccording to one exemplary”

embodiment, the Shi8friaehtietrapRTe (300) e RHENER IVIAGBIOMS 1EERKSESTBr any other
feature that may fadilitateneyplinbeohtiienediate transfer member (300) will facilitate or enhance the

functional adhesion of an at least partially hydrated lens to the surface thereof. Any
number of surface treatments may be performed on the intermediate transfer member
(300) including, but in no way limited to, corona discharge, flame treatment, plasma
treatment, or any other similar known surface treatment.

[0029]  Further, while FIG. 3B illustrates an exemplary intermediate transfer member (300)
as a disc having a convex shape, any number of intermediate transfer members may be
incorporated by the present exemplary system and method including, but in no way
limited to, a polypropylene disc, a foam including a polyvinyl alcohol (PVA) foam, a
foil, and the like. Additionally, the intermediate transfer member may assume any

number of shapes and/or sizes including, but in no way limited to, a flat disc, a curved



exemplary transfer finger (258; FIG. 3A) to the transfer member. Additionally, according to one
exemplary embodiment, the surface of the intermediate transfer member (300) may receive a surface
treatment in order to increase the surface energy of the transfer member. According to one exemplary
embodiment, an increase in the surface energy of the intermediate transfer member (300) will facilitate
or enhance the functional adhesion of an at least partially hydrated lens to the surface thereof. Any
number of surface treatments may be performed on the intermediate transfer member (300) including,
but in no way limited to, corona discharge, flame treatment, plasma treatment, or any other similar
known surface trélétsc‘r‘n%}ﬂpfééﬂﬂbﬁﬁﬁéﬂ il e SRS TR A AR AR RSN ST iﬁﬁ?ﬁ?é(%\te transfer
member (300) assandisgivaviorgzegolvekaphaeiagilaiamider wéiate sédietd trahafdetmbmbers may be

incorporated by thelysrssMRXEIPIAY SYSteM and-methad baalidiag: b irsonway,iigeisd to, a

polypropylene di%?:s?‘rigég%ia &i%ﬁé{%&\ﬂ%@%&%WWM%& f»%('; ANging, ke, gdditionally,
er m for sizes mcléhdlng, but in no

the intermediate transf er may assume any number of shapes an
way limited to, a fRACHRSEA &I RFY DB IIEEENSqIB L FrdlisEFSa sphere, a hemisphere, a nippled
member,[00HHy numibenobsyhatmetricht praseegesamphap agdnanitigiél atasiel oncambeatgOduifaces. Further

details of pO'YPVOM&QP?ng{%Pé&%Q&E RAMESUBEHALES fMad oaJaved i b Brifaky Nai 286,526, U.S.

Pat. App. Nos. 10/781,321,; 60/832,324; and 11/404,200, which references are inc rated herein b
roferonce in their SATHATLE 1990 HAHEHNEND BE0R THENBFES0H SRR Thar U transter

member (300) is,adctmidinly tts opeptexemibiapyimayaditkegst Wikedl yudfsposedidnmsendingry package
(330) and is eithafsraleshMbundheoiinRai packager wththeeppiark ensiGHLAxomaliannatively, is
coupled to the primary package with a surface of the jptermediate transfer m r an the internal
o of the e e e e R e )
receiving an at lek8t pattianmydpdidestqdisie BaDfaneeaRshteAte aratsdimmisrarmouhiye ME80),
according to varieusheXermpkary embodiments. [0031]FIG. 4A illustrates a lens (310) and an

intermedigjg3 ffansfaEMeMR&LA00) ReiIDe RigGRd AR ek Rf R RUBSHRIRTISFYRG HARD) that is
peelingly sealed on an opposin sfe b af0|ln(141(g). Af() p wn, pla .enient féhe intermediate transfer
member (300) wil i AP e kA4 s?l%sc[rrétez;%ﬁs R 5 B PR 310
According to the MBsRatetPbkbbIAs SBavBbaiatemeiacBnbrrsrediatsritansiedraelranife? member
(300) is critical tovprbirethtingifitecleifiged bpthe s damag €4oDivelldiis(BdOhmsds ibcompd$ssed into the
relatively shalIogl\/&ilr:&@@%ngW@@qu@ﬂiﬁt@df&g@ﬁgwpEmmméﬁb{kﬁm&%ﬁemﬁtmqm%%@aea/igeal for th; .
present assem o ther | '[1 e 405 I‘IIrln1 I i | strr alré =Y re provide
e, bt anp e 3 e R R B R e A 00 g &
Substrate," whicH 12 ASACE ROTRIGH Ut Aty e reit BS/ Yehatkearifises ety s mEcsmplary

lens (310) and thexgimlangdistentrantsfagthod misad¢800) thepptacddwithitheushficéetiefimé thby the
substrate membes(A0Q) pivtieHioitok otherhadrieHay eranay ghendbe iparnsarantyseaded to the rear
portion of the subgijgis JereRy sSaYMINRAISIRANLERR GHPaRddrapsler merpher (300) within
the defined orific Z.Pgubsequ ntH, %%:cess 10. contact Ie(pﬁ gBl(i)Phtiy tIhe lens wearer is hieved by
peeling back foil ROV 60T IS R I A A AR TSRS S RGP REFTA00) and the
contact lens (3109%¢1ap Bt Be(HlAtaedithe iskemedipisdpriisamoahatdgeonae elages Mitdnbagrate
(410). As illustratedfineFdé&ind@b e eniss (BiOmamddh@ doje amebliateitranster brerido&ry(3@Yymay both
be disposed on the.foik(dMaaasiareshardnhinenshane) snax tienae Rlrses, varihelens and
transfer member,ewhergl rth?%sa 2t %Ir?iqr%n& rrega%%g (f%ﬂ%t\gvgg%ﬂh%ndé%lﬁg&noa}ﬁ/%y, the single foil
(410) may be doubled batk upon itself and sea ednalong the edges to create the sachet type primary

package. FurthertiBisAE S b @CkEhD RIS ASHRBH P AL RE YR At Sealfigsiehirsad NRFSEE in FIG. 4B
can be found in back foil (410).

[0032]  Turning now to FIG. 4B, the intermediate transfer member (300) and the contact lens

(310) may both be placed in a sachet type primary package made of a foil substrate
(410). As illustrated in FIG. 4B, the lens (310) and the intermediate transfer member
(300) may both be disposed on the foil (410) and another foil (not shown) may then be
placed over the lens and transfer member, where they are sealed and prepared for
sterilization. Alternatively, the single foil (410) may be doubled back upon itself and
sealed along the edges to create the sachet type primary package. Further details of the

exemplary primary package and sealing method illustrated in FIG. 4B can be found in



9 U.S. Pat. No. 7,086,526, U.S. Pat. App. Nos. 10/781,321 and 11/404,200, which references are
incorporated herein by reference in their entireties. [0033]Further, as illustrated in FIG. 4C, the present
exemplary systems and methods may be used to place an intermediate transfer member (300) and a
contact lens (310) into a primary package that does not compress the lens. Rather, as illustrated in the
exemplary embodiment of FIG. 4C, the intermediate transfer member (300) may form a top or bottom
of a boat (430) containing solution (420) and including a foil opening system, as is known in the prior
art. Specifically, as shown, a traditional boat m%e formed with the bottom surface removed, thereby

leaving a protrudiig vt &%53’.()&@%\”@1%@1 ik Bl ARt oy Rifd the contact
lens may then berglereec:waithimthep pratdibng nigl i ¢&36) ccautieig ah@¢ntsrmediate transfer member to

be COUD"?gb@%}he RrQikging iRl dARPd, MdDiscexRmplaty @A) R iniermaialetansier

member (300) may then be securely coupled to the protruding wall (435) formjng t ottom surface of
e bost. Omce inEHE SRS B TSy A BRI o R by AR AN B (330)
may be transferradinwitly arcligathediats peirrsfapiereiiode(8a0hbarioHgHedttpkealing member of
the boa;,I such ase?emlmwrﬂsd‘s&iﬂgwb&rﬁ@, mg?%m&iﬂﬁgﬁw:@ﬁsﬂwsﬁ@ﬁ@eﬂg@dﬁr}é%%mi 50)
Intermediate transfer memhper an ns m e sed.In raditior. oat

followed by 2 radiO Gl B e 1 e e R B R e
illustrated in FIG. SY&CHh@tiakamy ik HinBFHe300) InsstisalyidssieVap dodEinptbeat B Béttom or top
of the boat (450) f&athetyithehintetmeaciatedeansievahahebary (2aGhangitensdidg Oath@ 35%. inserted into

the boat (450) in g,desired prisniation dalowedMthe PAcEmARt & tatienay srsugh s foil

substrate. The substrate may then be sealed to the boat (450), hermetically sedaling the transfer

member and the EHET3ROPTHYSBEAHHER iR IS Jre SuRrasditmis ieamerRat iy system and
method incorporatenplrdritetimediaitaliegs tlh(ETeY. Inembercihataglimimatbm eantheibetwabn¢he lens

transfer apparatug.Aod thelens aR)f a9nR&abe Ml AIORIBASIASIRC[AIRA WD whifacs fension,
contamination arg?) I|%(llltent1|lal dama%e E) the 'ﬁQ%g’ .t e lens trar&sfﬁer: a(HBarat 43 rgv .?]Iltrlrlnnated.

[0036]The preceding 3§§cﬁ8ﬁgﬂrﬁa%r aé%rcl)fﬁresen e rbcﬁlyl/nflg ifisirs and Yesenbe emBbdiments of

the exemplary syRidrts dirdlenetAbids Altesnaby shtemtrad (31 0eexhbeyaveiarad Wiitathe systems and

methods to any prgeise i disgiosacnbamoo)erificationgang valmianensser pogsieain light of the

above teaching. such as a polymer or foil substrate.

[0034]  Additionally, as illustrated in FIG. 4D, the intermediate transfer member (300) and a
lens (310) may be disposed in a traditional boat (450) followed by a traditional sealing
member (not shown). Specifically, in contrast to the embodiment illustrated in FIG.
4C, the transfer member (300) illustrated in FIG. 4D does not form the bottom or top
of the boat (450). Rather, the intermediate transfer member (300) and lens (310) can be
inserted into the boat (450) in a desired orientation, followed by the placement of a
barrier layer such as a foil substrate. The substrate may then be sealed to the boat
(450), hermetically sealing the transfer member and the lens (310).

[0035]  In conclusion, the present exemplary manufacturing system and method incorporate
an intermediate lens transfer member that eliminates contact between the lens transfer
apparatus and the lens itself. Consequently, problems associated with surface tension,
contamination and potential damage to the lens by the lens transfer apparatus are
eliminated.

[0036]  The preceding description has been presented only to illustrate and describe
embodiments of the exemplary systems and methods. It is not intended to be
exhaustive or to limit the systems and methods to any precise form disclosed. Many

modifications and variations are possible in light of the above teaching.



10 Claims 1. A method of transferring a contact lens to a primary package, comprising: presenting a
lens transfer apparatus; providing an intermediate transfer member; engaging said contact lens with
said intermediate transfer member; and transferring said lens and said intermediate transfer
member to said primary package with said lens transfer apparatus, wherein said intermediate transfer
member is disposed between said lens transfer aggaratus and said contact lens during said transfer;
wherein said intermediate transfer member is sealed in said primary package with said contact lens.
2. The method of claim 1, wherein said intermegdiate transfer member is removably coupled to said
lens transfer apparatus during said transferrin AM)ens 3. The method of claim 1, wherein said
intermediate transfer member comprises a foil. 4. The method of claim 1, wherein said intermediate
transfer member comprises a disc. 5. The method of claim 1, wherein said intermediate transfer

member CompriSeRAYLAT &SI AFHIAET ERAIAT 3 PHRERS PSS IRMREYREe transfer member

comprises an afguaieiadridess transfer apparatus;

providing an intermediate transfer member;

engaging said contact lens with said intermediate transfer member; and

transferring said lens and said intermediate transfer member to said primary package
with said lens transfer apparatus, wherein said intermediate transfer member is disposed
between said lens transfer apparatus and said contact lens during said transfer;

wherein said intermediate transfer member is sealed in said primary package with said

contact lens.

2. The method of claim 1, wherein said intermediate transfer member is removably

coupled to said lens transfer apparatus during said transferring of said lens

3. The method of claim 1, wherein said intermediate transfer member comprises a foil.

4. The method of claim 1, wherein said intermediate transfer member comprises a disc.

5. The method of claim 1, wherein said intermediate transfer member comprises a foam.

6. The method of claim 1, wherein said intermediate transfer member comprises an arcuate
surface.

7. The method of claim 1, wherein transferring said contact lens with an intermediate

transfer member comprises:
coupling said contact lens to said intermediate transfer member;
coupling said intermediate transfer member to said lens transfer apparatus;
translating said lens transfer apparatus to said primary package; and
dispensing said contact lens and said intermediate transfer member into said primary

package.



7. The method of claim 1, wherein transferring said contact lens with an intermediate transfer member
comprises: coupling said contact lens to said intermediate transfer member; coupling said intermediate
transfer member to said lens transfer apparatus; translating said lens transfer apparatus to said
primary package; and dispensing said contact lens and said intermediate transfer member into
said primary package. 11 8. The method of clalm1 wherein said contact lens is coupled to said
intermediate transfer member by a surface tension. 9 The method of claim 7, wherein said

intermedite tragife MERAEL IS FOURIRH (R A JSRLRORTRIAADRIAIYS.AY; BNe Al NARH O 2

mechanical interference. 10. T e met alm 1w e|n said intermediate transfer member
comprisegabetby shEaseifaarPbackage. 11. The method of claim 1, wherein said intermediate
transfer member comprises a top of a primary package. 12. The method of claim 1, wherein said
transferring said contact lens with an intermediate transfer member to said primary package

comprised:  prEAEERY A dutidithte YherRBe HEntiHgc AR Gifus s merahssaiceuplsiatdithember
includes rdsaninstyifappaanasafitsichariieionamber peclablyseatedtacaid front surface;  disposing
said contact lens and said intermediate transfer member into said orifice from a back side of said
substrate member; and

10. The method of claim 1, wherein said intermediate transfer member comprises a bottom

of a primary package.

11. The method of claim 1, wherein said intermediate transfer member comprises a top of a

primary package.

12. The method of claim 1, wherein said transferring said contact lens with an intermediate
transfer member to said primary package comprises:

providing a substrate member defining an orifice, wherein said substrate member
includes a front surface and a first barrier member peelably sealed to said front surface;

disposing said contact lens and said intermediate transfer member into said orifice from
a back side of said substrate member; and

coupling a second barrier member to said backside of said substrate member

hermetically sealing said contact lens and said intermediate transfer member in said orifice.

13. The method of claim 12, wherein said coupling a second barrier member to said
backside of said substrate member compresses said contact lens and said intermediate transfer

member in said orifice.

14. The method of claim 1, further comprising treating a surface of said intermediate

transfer member to increase a surface energy of said intermediate transfer member.

15. The method of claim 14, wherein said step of treating a surface of said intermediate
transfer member comprises treating said surface of said intermediate transfer member with one

of a corona discharge treatment, a flame treatment, or a plasma treatment.



coupling a second barrier member to said backside of said substrate member hermetically sealing said
contact lens and said intermediate transfer member in said orifice. 13. The method of claim 12,
wherein said coupling a second barrier member to said backside of said substrate member
compresses said contact lens and said intermediaf transfer member in said orifice. 14. The method
of claim 1, further comprising treating a surface of said intermediate transfer member to increase a
surface energy of said intermediate transfer member. 15. The method of claim 14, wherein said step
of trealingea suriage. AL IRIEHAAARTRRPIERTEMAGH HPRISES GAHAg;saId surface of said
intermediate transter member with ohe of a corona discharge‘treatment, a flanme treatment, or a
plasma treatmeptesaing apetiasefsTapaMStasiing a contact lens to a primary package, comprising:

presenting a |e?&%ﬁ?{ﬁﬂ%ﬁ%&ﬁi@ﬁgﬁ@%%ﬂ@;?rmediate transfer member; engaging said
contact lens with said intermediate transfer member; and transferring said lens and said

intermediate traf¥Fa¥ RSB SPRPSHIT DI P R HY e LaRITeRE T sf8 apparatus, wherein said

intermediate transieferiambed isndisnosad heimednsaidlsls iransée tappamihegiddaig contact lens

during said tran fFr' wherein said in ermedia&e transf(?r member is re easeg. fromcfaid lens transfer
with said lers t{aas (& a%par tus, wherein said imtermediate, transfer member 1S 1Spose
apparatus and deposited into'said primary package with said contact lens.

between said lens transfer apparatus and said contact lens during said transfer;

wherein said intermediate transfer member is released from said lens transfer apparatus

and deposited into said primary package with said contact lens.





