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numbers, can be used. When the contact lenses have been produced, they are taken out
from the molds and are inspected so as to determine whether or not the molded lenses fulfill

25  the high quality requirements.

A

Each contact lens that has been found to be acceptable is transferred to a packaging station,
where it is placed into a separate contact lens container, to which saline or another suitable
preserving solution has been added. The container containing the contact lens is then

30 sealed, e.g. by placing a foil on top of the container and sealing the foil to the container.

A container suitable for accommodating a contact lens to be packaged is shown, for
example, in EP 0 680 895. Also, it is shown there that an arrangement of a plurality of such



contai ners can be provided in a packaging station. In particular,
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above-described molding tools are used each of which houses ten molds, and further
assuming that in the manufacturing line a total of sixteen molding tools are used, it is
generally possible with one manufacturing line to manufacture hundred and sixty contact
lenses having different properties (counted over all sixteen molding tools).
30

In the packaging station each container of a row of e.g. five containers must contain a
contact lens having the same properties as the contact lenses contained in the other
containers of the same row , since the containers of a row are connected to one another
(through the foil or otherwise) and are sold as a unit of five containers. It does not make any

35  sense to provide a row of containers connected to one another when the contact lenses in
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contact lenses of constant high quality are produced, so that mass production of such lenses
is only efficient if the manufacturing line can run for considerable time after the seasoning
effects have been eliminated.
30
Summing up, the advantages of mass production of contact lenses should be available for a
large number of contact lenses having different properties in order to efficiently produce
single wear lenses regardless of the properties of the lenses, so that in particular also users
who are in need of single wear contact lenses having properties outside the "conventional®
35 range can be supplied with single wear contact lenses. At the same time, the expense for the
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invention, as it is characterized by the features of the independent
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(see aboveproceshasrare heedp Fseviausly, thengctedime of the coupled manufacturing and packaging
process was determined by the slowest station in the contact lens manufacturing process.
Also, itis generally conceivable that the contact lenses can be manufactured at one site, but
lens inspection and/or packaging can be performed at another site, so that the contact lenses
have to be shipped from one site to the other site. Also, if manufacturing and inspection
25 and/or packaging are performed at the same site these processes can be performed at

different locations of the site.

In addition, the expense for the position control can be kept comparatively low. For example,
assuming that contact lens manufacturing is performed in a manufacturing line comprising
30 sixteen different tools with each tool housing ten molds (see above), then the position control
must only be programméd at the beginning of the manufacturing process in a manner such
that the control knows for each of the sixteen tools and for each position within the respective
tool what type of contact lens is manufactured at the specific position, and where the
corresponding intermediate buffer is arranged. Once this programming has been performed,
35 contact lenses having the same properties are always transferred with the aid of a suitable
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the invention generally is applicable for the manufacture of lenses other than single wear soft

contact lenses.

30 Further advantageous aspects of the invention can be retrieved from the following decription
of exemplary embodiments of the invention with the aid of the drawings, in which:

Fig. 1 shows a first embodiment of an intermediate buffer of the method according to the

invention,
35



of exenpl ary enbodi nents of the invention with the aid of the
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that is to say soft contact | enses having dlfferent properties (e.g.
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pr OdUﬁ&g in the rocess and sti retaining the advantages resulting

from s produd |on (see above). This is possible, since in contrast
to the known manufacturing |lines 25and processes for nass production,

prior to prgkagiaMBudh lie®\CheRFipfF of Mg iansf¥ect i on) the nol ded soft
contact lenses are transferred to respective intermediate buffers,

wi th one internediate buffer always containing only soft contact

| enses al | Fibdvi g etrhedimentef pleop eleanimsunit That may bejairangsd atthe intehef anont r ol
of thejgranuf act yidRddikleandtecessarily nust know for each nold in the
manuf acturi ng process the properties of the | ens nolded therein. This
can be inputted 30to the control of the manufacturing |line before
starting the manufacturing process, or can be tracked by any suitable

means (€. g, a%&&nw@nﬂh@ iREention2bRREMI& Ishbes a’?@ rﬁah@f&ct&r@@ irCkHoA Ihigh! way's
knows whi ch lens is to be transferred |nterrred|ate
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wat er B0 sSWO 98%248Daltchdy mefitwnsdbliove dfowaedr, doetnag o tbakndyen rsarwfaedmng
ther e' n. processes, a large number of different types of soft contact lenses, that is to say soft contact
lenses having different properties (e.g. base curve radius, diameter, optical properties, etc.),
can be produced in the process and still retaining the advantages resuiting from mass
production (see above). This is possible, since in contrast to the known manufacturing lines
25  and processes for mass production, prior to packaging (or even prior to inspection) the
molded soft contact lenses are transferred to respective intermediate buffers, with one
intermediate buffer always containing only soft contact lenses all having the same properties.
This requires that the control of the manufacturing line necessarily must know for each mold
in the manufacturing process the properties of the lens molded therein. This can be inputted
30 to the control of the manufacturing line before starting the manufacturing process, or can be
tracked by any suitable means (e.g. with the aid of transponders), so that the control always
knows which molded lens is to be transferred to which intermediate buffer. The intermediate
buffer may contain a preserving liquid, e.g. water or saline, so that the soft contact lenses
can be stored therein.
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chosen such that the soft contact lenses CL are stored therein one above the other. A piston
11a is movably arranged in tube-like container 1a so as to be able to move a plurality of soft
contact lenses (a small column of soft contact lenses, e.g. four to ten soft contact lenses) to a
30  position outside the container, here to a position above the upper edge of tube-like container
1a. In Fig. 2 only the uppermost soft contact lens CL is shown to have been moved to such

position outside tube-like container 1a.

As has already been mentioned above, a gripper 2 having a large suction surface 20 (see
35  Fig. 1) can be used to grasp the plurality of soft contact lenses CL. Regardless of whether



As has al ready been nentioned above, a gripper 2 having a | arge
suction surface 20 (see 35Fig. 1) can be used to grasp the plurality
of soft comoaamsobemses CL. Regardl ess of whether WD PCT/EP2007/005588
2008/ 000414PCT/ EP2007/ 005588 - 8 - the tube-like container 1 of Fig.
1 or the tube-like container la of Fig. 2 is used, gripper 2 is

| owered so as to grasp a plurality of spoft contact |enses CL, this
action being represented through arrow Ti. Suction is applied through
suction surface 20 for that purpose, and a pIuraIity of soft contact
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r espect i veamtheopisra@y iofisdficgntagt.lentas @lt er nati ve variant of transferring
t he soft contact |enses fromtube- Iike container la to 20l ens
isolation unit 3. is shown in Fig re, tube-like container la is
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a suitabl eFigad.ve (not shown in Fig. 3) as it is well-known in

An alternative variant of transferring the soft contact lenses from tube-like container 1a to

20 lens isolation unit 3 is shown in Fig. 3. Here, tube-like container 1a is connected to an inlet
which is provided at the bottom of conical container 30 of lens isolation unit 3. Also, a conical
sieve 31 is arranged near the lower end of conical container 30. Again, a whirled flow of
liquid is generated within conical container 30. The opening and closing of the inlet of conical
container 30 can be performed by a suitable valve (not shown in Fig. 3) as it is well-known in

25  the art. Tube-like container 1a containing the soft contact lenses CL is connected to the inlet
and the movable piston 11a is moved upwards so as to move a plurality of soft contact
lenses CL into the whirled liquid flow within conical container 30. The soft contact lenses CL
that have thus been transferred to conical container 30 and get separated (isolated) from one
another through exposure to the whirled flow of liquid, as this is also the case when the

30 lenses have been transferred to conical container 30 with the aid of a gripper (see above). A
nozzle ring 32 to which nozzles 320 are connected is arranged at the upper end of conical
container 30. The liquid — e.g. water — is sprayed through nozzles 320 into container 30, and
at the lower end liquid is drained and recirculated to nozzle ring 32 in order to be introduced
into container 30 again through nozzles 320 (see respective arrows in Fig. 3). Any impurities

35 that may have been introduced into the liquid are retained by sieve 31. Finally, in Fig. 3 a
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CL is connected to the inlet and the novable piston 1la is noved
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is applied through openings 400 in suction surface 40 and gripper 4 is moved through conical
container 30, as this is represented through arrow T5 in Fig. 2. Once an isolated soft contact
25  lens CL has been sucked against suction surface 40 and covers openings 400 of suctioﬁ
surface 40, gripper 4 is moved upwards as this is represented through arrow T6 in Fig. 2.
Gripper 4 with the attached soft contact lens CL is then moved to an inspection cuvette 5, as
this is represented through arrows T7 and T8. Once gripper 4 has reached the position of
inspection cuvette 5, pressure is applied through the openings 400 in suction surface 40 of
30  gripper 4 so as to release the soft contact lens CL from gripper 4 thus transferring it to
inspection cuvette 5. Gripper 4 is then returned to isolation unit 3 in order to grasp the next
soft contact lens CL and transfer it to the next inspection cuvette 5. Inspection cuvette 5 and
the way it works is known per se and is described, for example, in WO 03/16855. Cuvette 5
contains liquid, e.g. water, and once soft contact lens CL is released from gripper 4 and has



20i sol ation unit 3 and have been isolated in the whirled flow of
liquid in conical container 30 of lens isolation unit 3, gripper 4
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25 Once the soft contact |ens CL has been cl eaned the introduction of
further liquid through nozzle ring 62 is stopped while recirculation
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stored in A itisgosesivattedhat thagontact lersgp a@‘)@&?ﬁﬁ?‘g‘” etiededdusing F{‘ed'f“e they

manuf act ur gd st%tyatuii(hb iltémeastebae MBS RxEmFAH Dhes 4 Balk bithanufdtired contact
| nt er medi alt % b\\‘/l%s e’P !rla efc}%rrecﬂ}[\tg tl%eﬁigteélrmed e tfu?f?}é(él 1%{0 t&l%ﬂ%(%%%t%ﬂgﬂ 110 may

COITDI’I se e%seg N n e COI’]
cont ai Aer tottamd Oanavazpmensesaﬁl@mt@r retaiging memn@atrie%es win é@%‘km@"tamef 1

dlr ai nld ng therd \Jaiwl $b th&tem Jawk&ah bk S;t)éiﬁﬂgtﬁh aRkning- th%_ hﬁ.:d/f&inva]?s?;fza dohamtebe
Cl O0se aga nn r extrac ca | LAt o
Cubect R92t Tne Afe. o herii difbe@aodif an e Siius,r et ulfoanipg ich ihid
cont ai ner tubd-like cantpinediEbelensasade themetoied irctubealikesontaiget bfoca ﬁﬁld@?@““ed

cl eani ng ofmEXfehafdd £Mo Bdmpi@dSleatify & dXr&di6h bt Rd RBdefined dident.




CLAIMS 1. A method for manufacturing ophthal mc | enses, e.g. contact
| enses, in particular soft contact |enses, conprising the steps of
mol ding in a high volune manufacturint process a plurality of |enses
(CL) having different properties transferring the respective nol ded

| enses (CL) that have the same properties to a respective
intermedigtg ffer (1;1a) so as to store therein a bulk of |enses
(CL) having It e sane properties. 2. A nmethod according to claim1,
further conprising the steps of taking fromthe bulk of |lenses (CL)

stored i m one pOfethdg rbrth&SURARGOPRIHAINGE fereds, k89, BnRbUEALdst ¥ Hrticular

| enses (CL) having the sanme properties transferring the piurality of
| enses (O} cppfagt Ienses. Goawriaing 1¢ tieRof(3) isolating the I enses (CL) in

the | ens isol ati@bidwgiih o Bihh 3BRNE AaRIBGUMY poebat £RIUreifs of ChiesTl)
taking it fromthe lens isolation unit (3) for further processing.

3. A net hod accor iy ¢EErenteroResdiess urt her conprising the step of
inspecting the |ensfdrakeie répariveendiesnsiehssdl @L) dat bavetthé Sdme properties

met hod according to claim 3, further ising the steps of | aci_ng
the inspected |efls? (?ﬁ_pfcqvﬁt'gtegn?%ﬁ@ %&%Fﬂﬁ rSTar 1gs r%g’reée‘l‘&gu'?f"f
t he i nspected | elessdsgSLplesingitbeinainé prdpertiascept abl e, and sealing the

container. 5. A nethod according to claim4, further conprising the
steps of providing a plurality of |lens containers arranged in a row,

| Y :
pl aci ng &1 end* MANEY BECHIBY O FRM) T HENEBFRTATREOINDECPHE row, pl aci ng
a foil on top-oftakifg flofNthe GRIK &ilERES (CLNGorkRiih 0f®BE tieNEEEmaYidtaBgRstsi N
the row, and . , .
(1;1a) a plurality of lenses (CL) having the same properties

- transferring the plurality of lenses (CL.) to a lens isolation unit (3)

- isolating the lenses (CL) in the lens isolation unit (3) and

- grasping an isolated lens (CL) and taking it from the lens isolation unit (3) for

further processing.

3. A method according to claim 2, further comprising the step of

- inspecting the lens taken from the lens isolation unit (3).

4, A method according to claim 3, further comprising the steps of
- placing the inspected lens (CL) into a lens container for a single lens if the
inspected lens has been found to be acceptable, and

- sealing the container.

5. A method according to claim 4, further comprising the steps of
- providing a plurality of lens containers arranged in a row,
- placing a lens into each of the lens containers of the row,
- placing a foil on top of the lens containers, the foil extending over all
containers arranged in the row, and

- sealing the foil to the containers.

6. A method according to any one of the preceding claims, further comprising the

step of cleaning the lenses in the intermediate buffer.



sealing the foil to the containers. extending over all 6.A nethod
according to any one of the preceding clains, further conprising the
step of cleaning the lenses in the int®rmediate buffer. -13- 7. A
nmet hod according to any one of the preceding clains, further
conprising extracting the lenses in the internediate buffer. 8. A

met hod acgcor difenhdiddaBdcofdity & ahf@nBr SCREi fcdi®y BRimSMIgHIRIr cohfpRising
nmet hod corrgrl ses manufacturing in the high vol ume manufacturing

process pefingithe lengss in %%@r%?d'%tbéﬁ?rhan five different types with
each type having properties different from another type.

8. A method according to any one of the preceding claims, wherein the method
comprises manufacturing in the high volume manufacturing process a plurality of lenses
of more than five different types with each type having properties different from another
type.




