METHOD AND DEVI CE FOR TRANSPORTI NG A MOLDED OBJECT The
present invention relates to a nethod and a device for
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to t he preanble of the independent patent claim ThIS
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silicone hydrogels (SiHy) as well "as based on
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and/or Cr%SS||nklng ?nd thepreferred method of mass
production, a starting material, e.g., a prepolymer
solution containing water, is introduced into a female
mold half, the casting mold is closed by the respective
male mold half and then the starting material 1is
polymerized and/or crosslinked photometrically with the
help of UV light. The mold halves mask the UV light in
the respective areas which are outside of the areas
required for contact lens production. Cyclic mass
production of contact lenses is described in
WO 98/42497, for example. Suitable polymers formed by
photochemical polymerization of suitable prepolymers
include polymers based on polyvinyl alcohols (PVA) or

silicone hydrogels (SiHy) as well as based on

polyethylene glycols (PEG).

After polymerization and/or crosslinking and then
opening the casting molds, the contact lenses must be
removed from the mold halves and brought to the next

production station, e.g., the coating station, the



openi ng the casting nolds, the contact |enses nust be

renmoved fromthe nold hal ves and brought to the next
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t hecl eaning station or the bngpection station. To do

so, it is typical to use vacuum gripper, which are

robotcontrolled and with the help of a vacuumgrip the
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above and in particular are a 1ft the no
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mold halves and transport them. It may also happen that
after the contact lenses have been lifted, they cannot

be removed from the grippers easily.

The object of the present invention is to propose a
method and a device for transporting molded objects, in
particular ophthalmic lenses, specifically contact
lenses, that will not have the disadvantages mentioned
above and in particular are able to 1lift the molded
objects, e.g., contact lenses based on silicone
hydrogel (SiHy), that are adhering firmly to the mold
half, and transport them away from the mold half, then
deposit them again without sticking to the mechanical

grippers.

This object is achieved with the help of the inventive
method as characterized by the features of the
independent method claim. Advantageous variants of the

inventive method are the subject matter of the



deposit them again w thout sticking to the nechanica
grippers . This object is achieved with the hel p of
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of the independent nethod_chaim Advantageous variants
of the inventive nmethod are’the subject mat t er of

t hedependent thod.cl.ains. _This ect s achieved. in
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possible fluid. Depending on the starting material
used, ethanol, water, nitrogen or diethylene glycol
monoethyl ether is capable of reliably 1lifting the
molded object away from the supporting surface and is
capable of conforming to the requirements of explosion
safety in particular. Air may be used 1in another
process variant. In another process variant, the fluid
is supplied by means of nozzles, which may be
accomplished in yet another process variant in such a
way that the molded object is exposed to the fluid from
the first nozzles in the area of its edge. Acting upon
the molded object with fluid in its edge area allows
reliable 1lifting of the molded object away from the
supporting surface. In another variant of the process,
second nozzles act upon the molded object in the area
between the edge area and the center of the molded
object. The fact that the molded object is acted upon
with the help of the second nozzles in the area between

the edge area and the center of the molded object may



way that the nol ded object is exposed to the fluid
fromthe first nozzles in the area of its edge. Acting
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allows reliable Iifting of the nol ded object away from
the supporting surface. In another variant of the
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In another ©possible ©process variant, a flexible
transport line is used. To do so, a flexible transport
line made of plastic, in particular polyethylene (PE),
polypropylene (PP), polyethylene terephthalate (PET) or
polytetrafluorcethylene (PTFE) may be used.

The inventive device for transporting a molded object,
in particular an ophthalmic lens, specifically a
contact lens, from a supporting surface on which the
molded object is situated to a destination comprises
means for exposing the molded object to the action of a
fluid and a transport 1line, designed and arranged so
that when the fluid acts on the molded object, the
molded object is lifted up from the supporting surface
and 1s transported to the destination through the
transport line. Due to the fact that the transport line
always leads to the same destination, it is possible to
omit the complex robot control required for

conventional transport by means of mechanical grippers.



in particular an ophthalmc |ens, specifically a
contact lens, froma supporting surface on which the
wondidadssebhj ect is situated to a destinati on cOPQI/EBBSS/053462
means for exposing the nol.ded_object to the action of
a fluid and a transport liné, designed and arranged so
hat when the fl ui on t%e nol ded obj ect, the
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i nventive device are described in greater detail bel ow
with reference to the acconpanyi ng draw ngs, in which
fhe segstéfPalle method and the inventive device are

described in greater detail below with reference to the
accompanying drawings, in which (in sectional

diagrams) :

Figure 1 shows a Dbasic diagram of an exemplary
embodiment of an inventive device placed on a male mold
half, such that the molded object in the form of a

contact lens still rests on the shaping surface,

Figure 2 shows the basic diagram from Figure 1, in
which the contact lens has already been lifted up from

the shaping surface,

Figure 3 shows the basic diagram from Figure 1, 1in
which the contact lens is already in the transport line

and is being transported further to the destination,



di agrans) : Figure 1 shows a basic diagram of an
exenpl ary enbodi nent of an inventive device placed on
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formof a contact lens still. rests on the shaping

surface, Figure 2 shows the basic diagran1fron1Figure
é., in mhl h the contact |ens ha al rea een |if
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already in the transport line and is being transported

thet hedet ot Hehdest PRt LEANFPGUFel4, shows a concrete
exenpl ary enbodi nent of the inventive device, which

can pick up a contact lens fromthe male nold half and
Fignspobt shbysFagueeebpshews caboexesplkany ehbodhwentive
of the inventive deV|ce like that in Figure 4 ,
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concrete exenplary enbodi nent of the inventive device,

which can pick up a contact lens froma male nold hal f
and transport it, and Figure 7 shows another exenplary
enbodi nent of the inventive device, which can pick up
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on the supporting surface 1 (here: the shaping surface

of
Figure 7 shows another exemplary embodiment of the
inventive device, which can pick up a contact lens from

a female mold half and transport it.

In the basic diagrams in Figures 1 through 3, three
steps of the inventive method can be seen. First the
molded object is in the form of a contact lens CL on
the supporting surface 1 (here: the shaping surface of
a male mold half of a contact lens mold). The contact
lens CL is lifted up from the supporting surface 1 by
the action of the fluid on the contact lens in the edge
area. Figure 2 shows the contact lens CL on its way to
the transport line 2 after having been already lifted
up from the supporting surface 1. Figure 3 shows the
contact lens CL at a point in time when it has already
entered into the transport line 2 through which it is
transported to a desired destination (e.g., to the next
station in an installation for manufacturing contact
lenses). On entering the transport line 2, the contact

lens rolls up (like a cigar).



a male nold half of a contact lens nold) . The contact
lens CL is lifted up fromthe supporting surface 1 by

wo b@sacisson of the fluid on the contact |ens iPCTL/ER2008/053462
edge area. Figure 2 shows_tqe_contact lens CL on its
way to the transport line 2 after having been already

.fted yp fromthe su rtin urface 1 . Figure 3 .
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are arranged 868 that they act upon the molded object at
its edge while the nozzles 302 are arranged so that
they act upon the contact lens in the area between the
edge area and the center of the contact 1lens. The
housing 33 surrounds the insert 32, has an opening for
passing the transport 1line 31 through it and has
terminals (not visible) for the separate control of the

feed lines.

In production of contact lenses, the casting mold is
opened after the casting operation and the subsequent
polymerization and/or <crosslinking, and then after
optionally releasing the contact lens which adheres to
the male mold half, the head 30 of the inventive device
3 is placed on the male mold half 4. Then a fluid is
supplied through the feed lines 320 and 321 to act upon
the contact lens in its edge area with the help of the
nozzles 301. In doing so, the contact lens is lifted up

from the shaping surface 40 of the male mold half 4 and



they act upon the contact lens in the area between the

edge area and the center of the contact |ens. The
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passing the transport |ine 31 through it and has
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and on entering the transport line 31, the contact lens
rolls up like a <cigar. Then the contact 1lens 1is
transported together with the fluid flowing through the
transport line 31. It is also conceivable, although not
necessary, to additionally apply a wvacuum to the
transport line 31. For example, the fluid may be
supplied at a pressure of 0.5 to 4 bar for water and
0.5 to 4 bar for ethanol. Alternatively, nitrogen,
diethylene glycol monoethyl ether or air may be
supplied as the fluid with suitable pressures
accordingly. The transport 1line 31 leading away may
have a diameter of 2-8 mm, for example, in particular

approximately 4 mm.

Figure 5 shows an exemplary embodiment of the inventive
device 5 by analogy with Figure 4 for transporting a
contact lens, said device having a head 50, a transport
line 51 and an insert 52 arranged in a housing 53 with

feed lines 520 and 521 for the fluid. The head 50 has a



After lifting the contact |ens fromthe shaping

surface 40, i.e., on its way through the funnel -shaped
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contact lens rolls up Iike cigar. Then the contact

lens is transported together mrth the fluid fl ow ng
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Figure 4 for transporting a contact |ens, said device
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the insert 52 and has an opening for passing the
transport line 51 through it as well as having
connections (not shown here) for separate control of

the feed lines.

Figure 6 shows another exemplary embodiment of the
inventive device 7 for transporting a contact lens,
said device having a head 70, a transport line 71 and
an insert 72 arranged in a housing 73 with a feed line
720 and 721 for the fluid. The head 70 has a funnel-
shaped area 700 which comes to 1lie above the convex
shaping surface 40 of the male mold half 4 and whose
tapered end opens into an outlet designed as a
connection connected to the transport 1line 71. The
transport line 71 then runs through the insert 72 and
the housing to the destination. The head 70 carries the
feed lines 720 and 721 of the insert 72 further, the
fluid being supplied through said feed lines to the

nozzles 701 arranged in the head. The nozzles 701 are



nozzl es 501 and 502 arranged in the head 50. The
nozzl es 501 are arranged in such a way that they act

WO pas/11dss6 cont act lens at its edge, while the POREP®SS/053462
502 are arranged in such a yay that they act upon the
contact lens in the area between the edge and the

center aof .the contact Ieng. Th housinqé53 surrounds
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Figure 7 shows another exemplary embodiment of the
inventive device 8 for transporting a contact lens,
said device having a head 80, an eccentrically arranged
transport line 81 and an insert 82 arranged in a
housing 83 with feed lines 820 and 821 for the fluid.
The head 80 has a funnel-shaped area 800, which is also
arranged eccentrically and comes to 1lie above the
concave shaping surface 60 of the female mold half 6
and whose tapered end opens into an outlet designed as
a connection connected to the transport line 81. The
transport line 81 then runs through the insert 82 and
the housing 83 to the destination. The head 80 carries
the feed lines 820 and 821 of the insert 82 further,
the fluid being supplied through these feed lines to
the nozzles 801 arranged in the head. The nozzles 801
are arranged in such a way that they act upon the edge
of the contact 1lens. The housing 83 surrounds the
insert 82, has an opening for passing the transport

line 81 through it as well as connections (not shown



separate control of the feed Iines 720 and 721. In
this exenplary enbodi nent, there are no other nozzles

wo bas/1o68¢ d act upon the contact |ens in the aPE€BEP2008/053462
bet ween the edge and the cepter of the contact |ens.
Neverthel ess, the different nozzles 701 can be

ont ed separately in t ge area throu
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Franspor% Pi ne 81 thefl runs Fﬁroug he®insert 82
and t he housi ng 83 to the destination. The head 80
carries the feed lines 820 and 821 of the insert 82
further, the fluid being supplied through these feed
lines to the nozzles 801 arranged in the head. The
nozzl es 801 are arranged in such a way that they act
upon the edge of the contact |ens. The housing 83
surrounds the insert 82, has an opening for passing
the transport



line 81 through it as well as connections (not
shownhere) for separate control of the feed |ines 820
wa@nahsB82Bs6 I n this exenpl ary enbodi ment, there PCEPEPD08/053462
ot her nozzles that could ac{, upon the contact lens in
the area between the edge and the center of the
contact lens. Nevertheless, the different nozzles 801
can be controlled separately in the edge area through
separatgrfieed | ines 820 and 821 to allow individua
lifting operations to be perfornmed, depending on the
material and the lifting behavior of the contact
ens. spor
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2. The method according to Claim 1, characterized in
that the fluid used is ethanol, water, nitrogen or

diethylene glycol monoethyl ether.

3. The method according to Claim 1, characterized in

that the fluid used is air.

4, The method according to any one of Claims 1
through 3, characterized in that the fluid acting
upon the molded object is supplied by means of
nozzles (301, 302; 501, 502; 701; 801).

5. The method according to Claim 4, characterized in
that the nozzles (301, 302; 501, 502; 701; 801)
comprise first nozzles (301; 501; 701; 801), which
are arranged in such a way that they act upon the

molded object in the area of its edge.



nozzl es (301, 302; 501, 502; 701; 801). 5 . The nethod
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particul ar pol yet hyl ene , pol ypropylene
through 7, characterized in that the supporting

surface from which the molded object is lifted is
the shaping surface (40; 60) of a female mold half
(6) or a male mold half (4).

9. The method according to any one of Claims 1
through 8, characterized in that a flexible
transport line is used as the transport line (2;

31; 51; 71; 81).

10. The method according to Claim 9, characterized in
that a transport line made of plastic is used as
the flexible transport line (2; 31; 51; 71; 81),
in particular polyethylene (PE), polypropylene
(PP), polyethylene terephthalate (PET) or
polytetrafluoroethylene (PTFE).

11. The method according to any one of Claims 1
through 10, characterized in that the molded
object to be transported is an ophthalmic lens,

specifically a contact lens (CL).



(PP), polyethylene terephthal ate (PET) or

pol ytetrafl uoroet hyl ene (PTFE) . 11. The net hod
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characterized in that the_ ded object to be

transported is an ophthalmc | ens, specifically a
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nol ded object, in particular an ophthalmc |ens,
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through the transport line (2; 31; 51; 71; 81) to

the destination.

13. The device according to Claim 12, characterized in
that the fluid is ethanol, water, nitrogen or

diethylene glycol monoethyl ether.

14. The device according to Claim 12, characterized in

that the fluid is air.

15. The device according to any one of Claims 12
through 14, characterized in that it comprises a
head (30; 50; 70; 80) which 1is provided with
nozzles (301, 302; 501, 502; 701; 801) and has an
outlet, which is connected to the transport line
(2; 31; b51; 71; 81) through which the molded

objects are transported.

16. The device according to Claim 15, characterized in
that the head (30; 50; 70; 80) has a funnel-shaped
area (300; 500; 700; 800) whose tapered end opens



outlet, which is connected to the transport |ine (2;
31; 51; 71; 81) through which the nol ded objects are

wo c@sapsse ed. 16. The device accordi ng to O ai Pe/EP2008/053462
characterized in that the_head (30; 50; 70; 80) has a
funnel - shaped area (300; 500; 700; 800) whose tapered
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18. The device according to Claim 17, characterized in
that the nozzles (301, 302; 501, 502; 701; 801)
comprise second nozzles (302; 502), which are
arranged in such a way that the fluid emerging
from them acts upon the molded object in the area
between the edge and the center of the molded
object.

19. The device according to any one of Claims 15
through 18, characterized in that means for
separately controlling the nozzles (301, 302; 501,
502; 701; 801) are provided.

20. The device according to any one of Claims 12
through 19, characterized in that the supporting
surface from which the molded object is lifted is
the shaping surface (40; 60) of a female mold half
(6) or a male mold half (4).

21. The device according to any one of Claims 12

through 20, characterized in that the transport



t hrough 19, characterized in that the supporting
surface fromwhich the nolded object is lifted is the
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a male nold half (4) . 21. fThe device according to any
one of Clainms 12 through 20, characterized in that the

transportline ; ; ; . 81) is.designed as_a .

1 oxi DRBSt {Bnsport St ndli 23 1) ThE devitBcaoce: & nacrible
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particul ar pol yethylene (PE) , pol ypropyl ene (PP) ,
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nol ded_obj.ect to be transported is an ophthal mc | ens,
speci Fi dal Py"d9€oftabt 2F&ns - (€R) particular polyethylene

(PE), polypropylene (PP), polyethylene
terephthalate (PET) or polytetrafluoroethylene
(PTFE) .

23. The device according to any one of Claims 12
through 22, characterized in that the molded
object to be transported is an ophthalmic lens,

specifically a contact lens (CL).



