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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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DESCRI PTION OF THE DRAWNGS FIG 1 is a front view of the servo
subassenbly of the present invention; FIG 2 is a side view of the
servo subagesupioial FIG | in conjunction with a di p t@AkeBoe oy
extraction tray; FIG 3 is a front vigw of the servo subassenbly of
FIG 1, in which end-of-armtooling (EOQAT) is extended. Unless
defined otherwi se, all technical and scientific tetns used herein
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DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of the servo subassembly of the present invention;

FIG. 2 is a side view of the servo subassembly of FIG. 1 in conjunction with a dip tank and an
extraction tray;

FIG. 3 is a front view of the servo subassembly of FIG. 1, in which end-of-arm tooling

(EOAT) is extended.

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.



A "macroner” refers to a nmedi um and hi gh nol ecul ar wei ght conpound or
pol ymer that contains functional groups capable of undergoing further
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cl osed:; Medium and high molecular weight typically means average molecular weights greater than
700 Daltons. Preferably, a macromer contains ethylenically unsaturated groups and can be

polymerized actinically or thermally.

A “polymer” means a material formed by polymerizing/crosslinking one or more monomers,

macromers and or oligomers.

“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,



b) dispensing a specific anmount of a silicone hydrogel |ens-formng
material into one of the male and female nold halves; c) mating the
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t he vacuusedsy deguesentrinyention oppprisse ¢ shiconescoptainingmagromem swi t ch (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 ac Q t n f . n
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2007/ 073936PCT/ EP2006/ 012542 6 I n another aspect, the invention is

di r ect edId éheasper€, thinsgfiod3 diesctddte antetvafor roddcingpdotitastlerss, comprising
conpri si a% at | east one syringe (20); at |east one vacuum cyli nder
(30), whEF&FRS8%i d vacuum cylinder is in fluid connection with said
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of armt 00|ciomgu(n§pgo'receive each other such that a mold cavity is formed between the first and
second molding surfaces when the mold is closed;
b) dispensing a specific amount of a silicone hydrogel lens-forming material into one of the
| male and female mold halves;
¢) mating the male and female mold halves to close the mold;
d) curing the silicone hydrogel lens-forming material located between the two mold halves,
thereby forming a molded silicone hydrogel contact lens;
e) 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;

f) transporting the mold halves to and from a reservoir containing water with a temperature

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.



Preferably the nold halves are transported fromwells on an
extraction tray (100) to a hot water source (120) and back to said
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various processing techni ques, such as actinic or thermal curing.
Exanpl es of suitable processes for formng the nold hal ves are
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been provided as one embodiment of forming a mold.

In general, a mold comprises at least two mold sections (or portions) or mold halves, i.e. male
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



Preferably, one of the female and male nold halves is subjected to a
surface treatment, such as, for exanple, a corona treatnment or a

pl asma tregig thhellke prior to its use in order,

nol ded cont act&%ens to adhere prefereptially to one part({%l)lzgdr%ﬁ’%rzgiud
hal f when opening the nmold. Such pre-treatnent is for exanple
described in US 5,894, 002. A speci fic amunt of a pol yrreri zabl e

Iensformn S.t C i.spens i nt.o hal f

by means V810 P Eb et Tidntti e 10astpRBE URR B e xRy B SRl on

~and the I;micdssb§focfcﬁﬁﬁltg thd holditedsfarecdisuiosed in US 40t medus @,460,534;

sufficieg}éé rgpgi&y% the lens in the nold cavity. As the

nold clo 4@? ﬁ‘g@@yrrerizedlensforn‘ing material is

pressed to an overfl ow praovi ded on t mal e mol d hal

SubsequeniTyally aHanaisradsinon ig theat thecnt &or aR §tgtmake molds bo

I ens-for B}dagcxﬂEE@tftéc@ienb& PO &HmpR, ?(291%@1% %ieklh@dsubﬁ‘as} 5@y§ﬁ§lem
orm ng

well how to cure a | ens-formng rial For exarrp e | 'ens-

mat er i al pPlypropYEeePed and palymemyémbtmlameﬁﬂ’ivﬂ%a eargbe usey asaetllasiothsy  at
| east i n L0 {& @ Ao UV h?htltﬁﬂ fs%ﬁ"s h Ssaq‘ﬁk}t%’gﬁé thermal treatment

(e.qg., healngln an oven rma’ ens actinic curing, at

| east Ol tg]p,)on@%kﬁae;}&%ﬁ{l%%n aie' r%&ﬁ'%%fv%?fs shﬁ’e&@ﬁyaa‘:&irﬁk& angk%ugﬂ

(e.g., e regron o SRR
at | east a4, Iﬂnﬁ‘ qxalhylmar carald teeatreers -of @ phismng treatrent @lthe hikd, baoﬂ teris ukoinmrdey

[ ans- | or TNty TEES fanvact oo e BB PaRA g e ofb RS i Gpening

advant aggRusold. rStICh@rd’-@é‘dﬁﬁSﬁt i$ ﬁa&xmﬁﬁleaestcheedm lus 5,894pened, the excess
pol ynerized | ens-formng material then remains in the overfl ow of the

fenal e malghedifib hmowhiiof 8 pblyhefioit@tehs-Feisn dgadmemn RypiRal gissed R o

hal f can be renmpved and further processe ether with nmale

hal f. Sufrseadgmald half bypacans pha ﬂ@p@g@ﬁéawaw ug W@dﬂ?lﬁﬂlelfas wﬁpe %rha
hal f andnﬁfcf ﬁm%kéa TRE E'pe'aﬁ%c mnd/&ﬁ R defifed B Ibd SekrkRASIRERPIRIy FInORE 1e9§ in

the two d halves. I'n a preferred nethod, hot water is dispensed
over t hetheamydd aavityoAs the méld closess anjoxeess nlgpwmnénmil lensaforaingtmpateriablsds

ens verBue0/ 8 el RS R S R ABET 200 PP oo éhe
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2006- 020g&6tdh skllled in the art knows well how to cure a lens—formmg material. For example, a lens-

forming material is subjected to actinic irradiation (e.g., UV radiation) at least in the region of
the lens forming cavity or thermal treatment (e.g., heating in an oven) to form a lens. For
actinic curing, at least one of the mold halves is transparent to the actinic radiation (e.g., UV
light) at least in 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



In another preferred nethod, the nolds are transferred to a hot water
source and are immersed in or exposed to the hot water. Because the

t enper at ur yat er i s higher than 60C, preferably
70C, nore gr ceip)era hi gher than 80C, gnost preferably fﬁ%ﬁ%g@oﬁgw

100C, traditional transfer nmet hods, such as 3-finger nechani cal
gri pper or tweezer-type gripper, for removing the nolds may fail.

Accordin he esent . ,nvention a,vacyum system be dto
F anstor dad B IdiF aBher e Thol PER S e BrrBontB pel iR Sriviceh B ot Wsh e,
such as h@HerifX aioRd Balf) elpOhs d@tisbeddh phetldBkpubfishe@ PRt Application J00GYHREE8.
according to the invention may include plastic syringes coupled to a

mechani Cal arRedet! tHrreaQnaaaB R iolds GreMRAhSTERdd toa oA Gkt sourfe &dre immersed
enbodi ment of t present invention, the nechanical actuator my be

an air c¥i ‘?Wﬂ@?sed ft BeBPEWRAYT- 2 vacuum cylinder in fluid connection
with said syringe. An assenbly of the present invention is shown in

FIG 1, Bmusczthaﬁr@nnr@re@f they wateryis fighprcthan @P°§ePW€Ff%QJbB§'§éWBP'}/7QL°@; more

Subasse
cyli nde?mzf . a pi c tg%{dw;i%é%’g{( p&p?ﬂbﬁpﬂcﬁ?gwg;n?oend o tlcgfralmtr%ngo i ng
( EQAT) 6MethBliGsuch asi3efisges nizabancab Eyipped of tweptenctppagrippentfberemoving the

corrponentsl Subafsi%enbly 10 preferably may be positioned over an
extractlgwc{s 0 and/or a dip tank 120 and is adapted to nove

bet ween ction tray 100 and dip tank 120, Ex on.tra 0

cont a ns NIk (e greibes ayentiR s YD el s UsbA 4 et [uods o and
base cur wgnovekitsmolRefromrd g vagisource) sithGas far, example Sl evatdralip fayk. after
curing but before exposure to hot water, subassenbly 10 is positioned

over t heAHden;hﬁﬂyW&Suﬁkﬁ Bystdie hevoedifig & thé frivestibn hdyeinoiatiélplakted syeifigek10
are preferably in g ??Rractlontraryraﬂgthat is located in a

speci fi cCP 10 8 eckate pHEFOBREeBIAS mm%aveﬁwgln Bee ?fa@odlment of
proper |yt iteatiohdmBéaKRal akbhfitor Inﬂiy%%n a9 HhdER PreRfablyvacuum

present invention, proper positioning may be ensured my using one or
mor et r agylipdergs flugbconnestion wittesaid syxinge.cyl i nder 40 | owers t he p&p head
50 of subassenbly 10 so that the end of armtooling (EQAT) 60 is in
cont act Hiniassemblycofithe present nyent@icis shaymn iadilGi b Flgd@ andFibduum cyl i nder

ther eby. Eab e e SpASRERTUD. SR PEa B Sy 30380

cyl i nder cAidend®i, zdaxic cplinder 40 tdwickhdpl plazdp&P) head SAcamdpnd fof pabtopling

585;?8;2&%@19"5%@6 | dygglﬂl\égs ]ly 10 pll':lcnetv%(f\l;[ othervc\igmponents. Subassembly 10
preferably may be positioned over an extraction tray 100 and/or a dip tank 120 and is adapted
to move between extraction tray 100 and dip tank 120. Extraction tray 100 contains mold

halves 110 and may contain wells for front curve or base curve molds.

Referring again to FIG. 2, more specifically, after curing but before exposure to hot water,
subassembly 10 is positioned over 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.



Once servo subassenbly 10 is positioned over dip tank 120 with nold
hal ves 110, Z-axis cylinder 40 | owers nold halves 110 into the dip

tank 120 fQp 86 03RREOPriate period of tinme. In one enbggh e
i nvention, nol /hal ves 110 may be di pped into the tankql:‘élor?ﬁi,%06)%I252&2h

approximately 2-5 seconds. In another enbodi nent, nold halves 110 may
be di pped for approximtely 3 seconds. |In one enbodi nent of the
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enbodi metft preferabhelopierssapld halvge 110 bask ina ppsifipnsaad seleasgs thpe te HiecrBactiona
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operator can determ ne and correct the problem In FIG 2 and FIG 3

the entijpng )éﬁxb@dlh{éﬁﬁ&rth@gﬁséx@ sventiih, farPpeenBé Ahf bd fkcked vi¥¥acuum
2007/ 073936 .. PCT/ EP2006/ 012542 10 I n accordance with the invention,

af ter disvishes 189 thatansasire thengeaergtedfvacyunelevelnl thesvasiern deyel is sufficienat f or
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I nvent i O@leases 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.



11 Cdains |I.A nethod for producing contact |enses, conprising the
steps of : a) providing a nold including a male nold half

havi ng a fyoSho@sadkng surface and a female nold hal f hawifgeR0sR¢LNd
nol di ng surface, wherein the mal e andyf emal e nold hal ves are
configured to receive each other such that a nold cavity is forned
between the first and second nol ding surfaces when the nold is

cl osed; j i i f i |, gone dr.ogel
ena t or i pe5oRiaRs P BRTRARCR JBFRHbGnP BB e Roldhalt isiBils PYELIAS
c) mati ngray fe fomlher peovessirggyach aspfod exemiple sxtravtioh,dydratibe, suefhek; treatment,

d) curing the siljcqne hydragel | ens-faormn terjal 1qcated, between
e o sfliEn olss A% et sk v e oot e deBice Wy g e o
cont act pRifdity of contact Rhsdseina maidhig uéddan nank gro'bwsm{;.t efaiRl rapdste liRz@l e
nmol d hal ves, with the silicone hydrogel contact | ens adhered on one

of the nHfsribsingeFapublishrdpatent application No. 2803-p83488% t i ng t he nol d

hal ves to and froma reservoir containing water wth a tenperature
above 60& igprdessdead thataymeghod pfithe invgationstag bp pesfergred manually or automatically

under control of a computer. A person skilled in the art will known how to automate a method

of the invention.



are transported using a vacuum system conprising at |east one syringe
(20); and at | east one vacuum cylinder (30), wherein said
vacuum cylinder is in fluid connection with said syringe (20) and
extends to generate a vacuum force vialkaid syringes (20). 2. The
met hod of claiml, wherein said vacuum system further conprises at

| east one yacuum switch (150) designed to neasure said vacuum force;
at | east M5 axis cylinder (40) attached to a pick and pl ace head
(50); and at |east one pick and place head (50) attached to end of

Shm L0018 O R RS B b SR o ™

a) providing a mold including a male mold half having a first molding surface and
a female mold half having a second molding surface, wherein the male and female mold
halves are configured to receivé each other such tha;t a mold cavity is formed between the
first and second molding surfaces when the mold is closed;

b) dispensing a specific amount of a silicone hydrogel lens-forming material into
one of the male and female mold halves;

c) mating the male and female mold halves to close the mold;

d) curing the silicone hydrogel lens-forming material located between the two
mold halves, thereby forming a molded silicone hydrogel contact lens;

e) 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;

f) transporting the mold halves to and from a reservoir containing water with a
temperature above 60°C

characterized by, that the mold halves

are transported using a

vacuum system comprising

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 geqerate a vacuum force via said

syringes (20).

2. The method of claim 1, 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) aftached to a pick and place head (50); and
at least one pick and place héad (50) attached to end of arm tooling (60).

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

temperature of from 90°C to 100°C.



