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After mold separation, the lens on its respective mold half (male or female) together is
subjected to extraction with an organic solvent, e.g. isopropyl alcohol (IPA). This is done
because the lens, in particular silicone hydrogel lens, is difficult to be removed from the mold
half due to a strong adhesion between the lens and the mold half. It is believed that this strong
adhesion is due to the tackiness of the surface of a silicone hydrogel lens so produced. If the
lens is removed from the mold half by force, the lens can adhere to itself (curl) and further

lens handling can be difficult and/or the lens can be damaged.

After the extraction, the lens, still on the mold half, is equilibrated in water and then removed
from the mold half. However, the lens may still adhere onto the mold surface. Thus, in

processes known in the art (e.g. WO-A-98/07554) a solvent mixture is used to de-block (or
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hydrogel lens-forming material into one of the male and female mold halves; mating the male
and female mold halves to close the mold; curing the silicone hydrogel lens-forming material
located between the two mold halves, thereby forming a molded silicone hydrogel contact
lens; separating the mold into the male and female mold halves, with the silicone hydrogel
contact lens adhered on one of the male and female mold halves; transferring the molds to a
hot water source, placing the molds in a hot water source so as to reduce adhesion between

the lens and the lens-adhering mold half; and removing the lens from the lens-adhering mold

half and placing the lens in a tray for further processing.
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Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Generally, the nomenclature used herein and the laboratory procedures are well
known and commonly employed in the art. Conventional methods are used for these
procedures, such as those provided in the art and various general references. Where a term is

provided in the singular, the inventors also contemplate the plural of that term.
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“Molecular weight” of a polymeric material (including monomeric or macromeric materials),
as used herein, refers to the number-average molecular weight unless otherwise specifically

noted or unless testing conditions indicate otherwise.

A “lens-forming material” refers to a polymerizable composition which can be cured (i.e.,
polymerized and/or crosslinked) thermally or actinically or chemically to obtain a crosslinked
polymer. Lens-forming materials are well known to a person skilled in the art. In accordance
with the invention, a lens-forming material comprises at least one silicon-containing monomer
or macromer, or can be any lens formulations for making soft contact lenses. Exemplary lens

formulations include without limitation the formulations of lotrafilcon A, lotrafilcon B,
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above 60°C using a vacuum system.

The vacuum system preferably comprises at least one syringe (20); and at least one vacuum
cylinder (30), wherein said vacuum cylinder is in fluid connection with said syringe (20) and
extends to generate a vacuum force via said syringes (20). In a more preferred embodiment,
the vacuum system further comprises at least one vacuum switch (150) designed to measure
said vacuum force; at least one z-axis cylinder (40) attached to a pick and place head (50); and
at least one pick and place head (50) attached to end of arm tooling (60).

The hot water preferably has a temperature higher than 70°C, more preferably higher than
80°C, most preferably from 90°C to 100°C.
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and female mold halves. The male mold half defines a first molding (or optical) surface
defining the posterior (concave) surface of a lens and the second mold half defines a second
molding (or optical) surface defining the anterior (convex) surface of a lens. The first and
second mold halves are configured to receive each other such that a lens forming cavity is
formed between the first molding surface and the second molding surface. The molding
surface of a mold half is the cavity-forming surface of the mold and in direct contact with

lens-forming material.

The first and second mold halves can be formed through various techniques, such as injection
molding. These half sections can later be joined together such that a cavity forms there

between. Thereafter, a contact lens can be formed within the cavity of the mold sections using
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light)%l? feast'id the region of the molding surface. Thus, at least the polymerizable lens-
forming material in the lens forming cavity is polymerized. It is also possible for any
polymerizable lens-forming material in the overflow to be polymerized. This is advantageous
in the respect that, when the mold is opened, the excess polymerized lens-forming material
then remains in the overflow of the female mold half, while the contact lens adhering to the

male mold half can be removed and further processed together with male mold half.

Subsequently, the mold is opened and separated into a male mold half and a female mold half,

with the molded lens adhered to one of the two mold halves.

In a preferred method, hot water is dispensed over the lens and/or in the lens-adhering mold

half after the molds are separated and is allowed to penetrate into interface between the lens



the nold. Such pre-treatnent is for exanple described
in US 5,894, 002. A specific anmount of a polynerizable
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FIG. NaépiveheErvioSubhsseaBEer). SviBisséhBlyl NAa e shAngdd@0, vacuum
| ens-adhering nold half after the nolds are separated

cylindend0; zraxik cylind¢r 48, ppick andplace (ép) hvad SPaansl andirafaan teeling
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Appl i cation 2006-0202368. I n anot her preferred method,
to moye Betinsery §xtErcaion iy 08 apd din wnk 10+ Exfeactien tay 1 0@ copfgins mold

halve?%ﬂ) A:Eﬁﬁﬁf Eghthi &%Jls?ﬁpﬂﬁﬁldclfr% hﬁles@ Eﬁrv difs. Because

e tenperature o e water 1s gher than 60C,
et BEELEE M W BT G5B BB RO ot vt
subasangtsly 10 @pdsitidrRd Siver the mold halves 110. Before such action, the molds halves
110 are preferably in an extraction tray 100 that is located in a specific position, such that end
of arm tooling (EOAT) 60 may properly orient over mold halves 110. In one embodiment of
the present invention, proper positioning may be ensured my using one or more tray stops 130.
Next, the z-axis cylinder 40 lowers the p&p head 50 of subassembly 10 so that the end of arm
tooling (EOAT) 60 is in contact with mold halves 110. Once contact is made, a vacuum
cylinder 30 preferably extends to generate vacuum force via the syringes 20, thereby
capturing the mold halves 110 via the EOAT 60. The Z-axis cylinder 40, which controls the
p&p head 50 is then preferably retracted with the mold halves 110 now intact.



met hods, such as 3-finger nmechanical gripper or
tweezer-type gripper, for renoving the nolds may fail.
waewondiong t o the present invention a vacuum SPGT/EP200&§12542
be used to transfer the nolfs to and renove the nolds
froma hot water source, such as for exanple a hot
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Oncefsewmﬁbase&ﬁmyl mseseymbﬂ&i S ay @ik o S tglxﬂa@%amyﬁh@% axis
to a nechani Cal aCtuator to generate and mamintain a
cylmdméﬂ Uowers majd dabyeb 89 imda theatip tank 20cfeeat appropnuté perjod of time. In

h | t d
one <iybgih P g Aot g1 s Ji HChectibl 88 i s o
approhalelyY-5 e&%ndé\nn@ﬁmeb&ﬁbwlmtehﬁ nﬂﬂ&ﬁﬁ%s uwlﬁaj: be alplpéd for

showmn in FIG 1, FIG 2 and FIG 3. FIG I cts
apprognatelygsaerdsnbi gnelgnb&limantsafithe yre&@lt my?ntlm,l eidip tank water

vl AR S ol R BRI Bl RS R e o o
mamtéﬁ%ﬁ)terﬁ&np&’aﬁre Zt Spredbtefihinad s@pdihy 18 this BmediﬁﬁnWtﬁchbath may
ot her conponents. Subassenbly pr ef er abl

autorrmgaliy maatohe aigr level ﬁlsr@tlgfmt ﬂw&ystim@néww%cﬂutcanmoelly refill

water r%%gedr’“}x elr%healggﬁﬁ%%ﬁ%gee@i{ e%tl\gﬁoq?}rlgéxtoj{)g’fg&ﬁlgﬁht of time, the

Z-ax15£:¢}ﬂinaeﬂ’141) mfaﬂalh;alraaees thd ﬁ"noimtiam@syl Iofndraitiie dvplthik 120rand the servo
front curve or E curve nolds. Referrijn gagalnto

subaspqrebly 10 tragsporisibemrbagktq (eir grigatal pesitionyindhie cxigron tray 100.
exposure to hot water, subassenbly 10 is positioned )

Referava to FiGe 3xafter thamald halves 1Hbare captytrstby-the %&AT Hfcz-axis cylinder

40 pr%g%gﬁ' llaneYSerﬁPléigi%tl\gééelilﬁrbgir:lglglg%})%/sﬂx&saaﬁlldq'éltegs%g Eﬁe tg tﬁ@%xtractlon

tron, suc
tray 160d of arm tooling (EOAT) 60 may properly orient over
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signifying that part pickup was successful, the servo subassembly moves to a dip tank 120.

Part presence may be checked again via vacuum switches 150 after the dip operation to ensure
the mold halves 110 remain captured by the EOAT 60. Specifically, part (mold half) presence
may be checked by measuring the generated vacuum level with vacuum switches 150 (shown
in FIG. 3). If the vacuum level is not sufficient, the z axis cylinder 40 lowers the p&p head 50,
releases the vacuum (and therefore the mold halves 110) by retracting vacuum cylinder 30
and the z axis cylinder 40 retracts. Operation may be suspended until an operator can

determine and correct the problem.

In FIG. 2 and FIG. 3 the entire system described rests on a base plate 140.



one enbodi nent of the invention, nold halves 110 nmay
be di pped into the tank for approximately 2-5 seconds.

- WO pooaiemvber. enbodi ment, nold hal ves 110 may bePdi/ppa®de/012542
for approximately 3 secondd? In one enbodi nent of the
present invention, the dip tank water |evel and
tenperature may be controlled by a re-circulating hot
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extraction tray 100. In sonme enbodi nents of the

present invention, particularly when base curve nold

hal ves are used, dispense valves 160, shown in FIG 3,

may deposit a small anmount of water into each of the

well's on extraction tray 100 while the p& head 50 is
in the down position. This procedure keeps the |enses
hydrated whil e the de-bl ocki ng operation proceeds for
subsequent | enses. Front curve nol ding does not
require this additional step, as the nold half serves
as a cup to hold an anmpbunt of water against the |ens
follow ng the dip process. In one enbodi nent of the
present invention, part presence nay be checked via
vacuum swi t ches 150 that neasure the generated vacuum
| evel . If the vacuum level is sufficient, signifying
that part pickup was successful, the servo subassenbly
noves to a dip tank 120. Part presence may be checked
again via vacuum swi tches 150 after the dip operation
to ensure the nold halves 110 renmain captured by the

EOQAT 60. Specifically, part (nold half) presence may

be checked by neasuring the generated vacuum | evel

wi th vacuum swi tches 150 (shown in FIG 3). If the

vacuum |l evel is not sufficient, the z axis cylinder 40

| oners the p&p head 50, rel eases the vacuum (and

therefore the nold halves 110) by retracting vacuum

cyl i nder 30



and the z axis cylinder 40 retracts. Operation may be
suspended until an operator can determ ne and correct
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descri bed rests on a base pglate 140.In accordance with
the invention, after dislodging fromthe nold half,
the lens is placed in a tray for further processing,
Claimgch as, for exanple, extraction, hydration, surface
treatnment, sterilization etc. As used herein, a tray
Is intended to describe a device which can hold a
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hy demgpetatice abact 60°Ensirgrbrescadmaiystome of  t he mal e and
femal e nold halves; f) transporting the nold halves to
and froma reservoir containing water with a
t enperature above 60C using a vacuum system 2. The
met hod of claim 1, wherein said vacuum system
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at least one syringe (20); and

at least one vacuum cylinder (30), wherein said vacuum cylinder is in fluid connection

with said syringe (20) and extends to generate a vacuum force via said syringes (20).

3.  The method of claim 2, wherein said vacuum system further comprises
at least one vacuum switch (150) designed to measure said vacuum force;
at least one z-axis cylinder (40) attached to a pick and place head (50); and
at least one pick and place head (50) attached to end of arm tooling (60).

4.  The method of any of the preceding claims, wherein the hot water has a temperature of

from 90°C to 100°C.



10.

at | east one vacuum cylinder (30), wherein said vacuum
cylinder is in fluid connection with said syringe (20)

wa@pe7exvends to generate a vacuum force via saPCI/EP2006/012542

syringes (20). 3. The nethdd of claim2, wherein said

vacuum system further conprises at |east one vacuum

swtch ( 150) designed to neasure said vacuum force;

at | east one z-axis cylinder (40) attached to a pick

and place head (50); and at |east one pick and pl ace

head (50) attached to end of armtooling (60). 4. The
thod of any.of, the precedi | ai N8, wherein the hot
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systemof claimb5, wherein said nold hal ves are

transported fromwells on an extraction tray (100) to

a hot water source (120) and back to said extraction

ay (100). . 7. The systemof claim®6, further
ﬁi’ﬁaﬁ?ﬁﬁ)& claim 2y st 33id modd ﬁ@@ss 3rg értanscmétegé@m wglls gn an
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claim6, wherein said en tooling (60) contact
the nmol d hal ves and via vacuum force noves the nold
hal ves to and froma hot water dip tank (120). 9. The
systemof claim®6, further conprising a dispense valve

(rh6 8y stefl P ERE 160 fightep e&?gﬁiii% vakuuhi &vivbled 61 J0 ti are adapted to

extraction tray (100). e system of any of the
preaswel theggeaprtadsvasun® forcewher ei n said systemis
adapted to be used in high noisture or wet

envi ronnent s.

The system of claim 6, wherein said end of arm tooling (60) contacts the mold halves

and via vacuum force moves the mold halves to and from a hot water dip tank (120).

The system of claim 6, further comprising a dispense valve (160) adapted to dispense

fluid into wells on an extraction tray (100).

The system of any of the preceding claims 5 to 9, wherein said system is adapted to be

used in high moisture or wet environments.



