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Claims

1. Method for an automated in-line determination of the center thickngfs (55) of an
ophthalmic lens (5) in an automated manufacturing line for ophthgfmic lenses, the
method comprising the steps of:
- providing an inspection cuvette (2) comprising an optical)f transparent bottom
(21) having a concave inner surface (210) and containing/the ophthalmic lens (5)
immersed in a liquid, and positioning the inspection cuyftte (2) at a first inspection
location (800) of an inspection module (1) of the autg/hated manufacturing line;
- providing an interferometer (3) comprising a light source and a focusing probe
(30), the focusing probe focusing light comigfy from the light source to a set
position (310) of the ophthalmic lens at the genter of the concave inner surface of
the optically transparent bottom of the ingPection cuvette, and the focusing probe
(30) further directing light reflected the boundary (510) between the back
surface (51) of the ophthalmic lens
reflected at the boundary (500)

lens and the liquid or light rgflected at the boundary (502) between the front

d the liquid on the one hand as well as light
tween the front surface (50) of the ophthalmic
surface (50) of the ophthalrgfc lens (5) and the concave inner surface (210) of the
optically transparent bottgfn (21) of the inspection cuvette (2) on the other hand to
a detector of the interfgfometer (3);

- determining the cghter thickness (55) of the ophthalmic lens (5) from the signals
generated at thg detector by the light reflected at the respective boundary
(510;500,502)

ophthalmic j&ns (5).

at the back surface (51) and at the front surface (50) of the

according to claim 1, wherein the step of determining the center thickness
(55)0of the ophthalmic lens (5) comprises

In case the ophthalmic lens (5) rests on the concave inner surface (210) of the
optically transparent bottom (21) of the inspection cuvette (2), selecting the signal

22



WO 2014/049050 PCT/EP2013/070063

generated by the light reflected at the boundary (502) between the front sugfface
(50) of the ophthalmic lens and the concave inner surface (210) of the
transparent bottom (21) of the inspection cuvette (2) as well as jhe signal
generated by the light reflected at the boundary (510) between the Jack surface
(51) of the ophthalmic lens (5) and the liquid;
- in case the ophthalmic lens (5) is floating at a distance abovefghe concave inner
surface (210) of the optically transparent bottom (21) of the igpection cuvette (2),
selecting the signal generated by the light reflected at the oundary (500) between
the front surface (50) of the ophthalmic lens (5) and theflquid as well as the signal
generated by the light reflected at the boundary (51f) between the back surface
(51) of the ophthalmic lens (5) and the liquid.
Method according to claim 1 or claim 2, whegfin the step of determining the center
thickness (55) of the ophthalmic lens (5) cgfnprises

- counting the number of signals geneéited by the light reflected at the respective
boundary (510;500,502), and
- for a counted number of two sjgnals, selecting the two signals for determining
the center thickness (55) of thefphthalmic lens (5),

- for a counted number of tffree signals, ignoring the signal corresponding to the
light reflected at the boupfQary (200) between the concave inner surface (210) of

the optically transparegh bottom (21) of the inspection cuvette (2) and the liquid,

dentifying the ophthalmic lens (5) as having an unacceptable center thickness if
the determined center thickness (55) is outside a predetermined range of tolerance
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around the predetermined set value for the center thickness, or

- identifying the ophthalmic lens (5) as having an acceptable center thigkness if
the determined center thickness (55) is within the predeterminedf/range of
tolerance around the predetermined set value for the center thicknesgf and

- removing the ophthalmic lens (5) from the manufacturing Ijie in case the
ophthalmic lens has been identified as having an unacceptabjf center thickness
(55), but further processing the ophthalmic lens (5) in the /hanufacturing line in
case the ophthalmic lens (5) has been identified as havigy an acceptable center
thickness (55).

5. Method according to any one of the preceding claighs, comprising the steps of:
- providing a plurality of inspection cuvettegf(2), each inspection cuvette (2)
comprising an optically transparent bottom £21) having a concave inner surface
(210) and containing an ophthalmic lens ) immersed in a liquid, and positioning
the plurality of inspection cuvettes (2) At the first inspection location (800) of the
inspection module (1);
- providing a plurality of focusing probes (30) corresponding to the plurality of
inspection cuvettes (2), each g the focusing probes (30) focusing light to a set
position (310) of the ophthalpfic lens (5) at the center of the concave inner surface
of the optically transparegh bottom of a corresponding inspection cuvette (2), and
each of the focusing/probes (30) directing light reflected at the respective
boundary (510;500,202) at the back surface (51) and at the front surface (50) of
the respective opffthalmic lens (5) to the detector of the interferometer (3); and
- determining jhe center thickness (55) of each ophthalmic lens (5).

6. Method gf€cording to claim 5, wherein focusing light to the set position (310) of the
ophthgfmic lens (5) is performed sequentially for the plurality of inspection cuvettes

(2) Sy directing light from the light source of the interferometer (3) via a first
using probe (30) of the plurality of focusing probes to the set position (310) of

the ophthalmic lens (5) contained in a first inspection cuvette (2) of the plurality of
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ophthalmic lens (5) contained in a second inspection cuvette (2) of the
inspection cuvettes, and so on, until light from the light source of the jAterferometer
(1) is directed via a last focusing probe (30) of the plurality of foglising probes to
the set position (310) of the ophthalmic lens (5) contained iff a last inspection
cuvette (2) of the plurality of inspection cuvettes.

7. Method according to claim 6, wherein sequentially focySing light to a set position
(310) of the ophthalmic lens (5) for the plurality” of inspection cuvettes (2)
comprises

- providing a plurality of deflectors (414, 41, {13, ...,41,..4, 41,)) corresponding to
the plurality of focusing probes (30), the i
deflectors (414, 41,, 413, ...,41,4, 41,)

between an active state, in which the

ividual deflectors of the plurality of
ach being capable of being switched
spective deflector (414, 415, 413, ...,414,
41,) directs light coming from thgf light source of the interferometer to the
corresponding focusing probe (3Qf and in which the respective deflector (414, 415,
415, ...,41.4, 41,) directs light geflected at the respective boundary (510, 500,502)
to the detector of the intgfferometer (3), and a passive state, in which the
respective deflector alloyt the light coming from the light source to pass to the
next deflector which is

of the light, and

the active state and which is arranged in an optical path

fching a first deflector (414) of the plurality of deflectors (414, 415,
n) from the active state to the passive state after determining the
center thickfless (55) of the ophthalmic lens (5) contained in the first inspection
cuvette (Z), switching a second deflector (41,) of the plurality of deflectors (414,
41,, 44, ..., 41,4, 41,) from the active state to the passive state after determining
the Lenter thickness (55) of the ophthalmic lens (5) contained in the second
pection cuvette (2), and so on, until switching a second last deflector (41,.) of

the plurality of deflectors 414, 415, 413, ...,41,4, 41,) from the active state to the
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cuvette (2) with the last deflector (41,) being in the active state.

8. Method according to any one of claims 1 to 7, further comprisingfhe steps of
- after determination of the center thickness (55) of theOphthalmic lens (5)
contained in the inspection cuvette (2) or after deterpgliination of the center
thicknesses (55) of the ophthalmic lenses (5) conjliined in the plurality of
inspection cuvettes (2), moving the inspection Luvette (2) containing the
ophthalmic lens (5) or the plurality of inspectigh cuvettes (2) containing the
ophthalmic lenses (5) from the first inspecion location (800) to a second
inspection location (900), and
- at the second inspection location (900) g€rforming an in-line optical inspection of
the ophthalmic lens (5) contained in thefinspection cuvette (2) or of the ophthalmic
lenses (5) contained in the plurality g inspection cuvettes (2) for the presence of
other deficiencies.
9. Method according to any gfle of claims 5 to 8, further comprising the step of
individually adjusting eaclf focusing probe (30) of the plurality of focusing probes
so as to focus light cg/hing from the light source of the interferometer (3) to the
corresponding set p#sition (310) of the ophthalmic lens (5) at the center of the
concave inner sprface (210) of the optically transparent bottom (21) of the

respective insggction cuvette (2) of the plurality of inspection cuvettes (2).

10. Method
perforgfed in an automated manufacturing line for manufacturing soft contact

cording to any one of the preceding claims, wherein the method is
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11. An automated manufacturing line for manufacturing ophthalmic lenses (5, for
example soft contact lenses, the manufacturing line comprising:
- a production module for manufacturing ophthalmic lenses (5);
- an inspection module (1) for inspecting the manufactured ophthalrigfc lenses (5),
the inspection module (1) comprising an interferometer and a plugllity of focusing
probes (30) being arranged at a first inspection location (800) agd being capable of
being optically connected to the interferometer (3), for insgfection of ophthalmic
lenses (5) being contained in a plurality of inspection cuvepfes (2) corresponding to
the plurality of focusing probes (30), each inspectionfLuvette (2) comprising an
optically transparent bottom (21) having a concgfe inner surface (210) and
containing the ophthalmic lens (5) immersed in a ljjuid,
wherein in operation the inspection module (1 performs the method according to

any one of claims 5 to 10.




Claims

1. Method for an automated in-line determination of the center thickness (55) of an ophthalmic lens
(5) in an automated manufacturing line for ophthalmic lenses, the method comprising the steps of:

- providing an inspection cuvette (2) comprising an optically transparent bottom (21) having a concave
inner surface (210) and containing the ophthalmic lens (5) immersed in a liquid, and positioning the
inspection cuvette (2) at a first inspection location (800) of an inspection module (1) of the automated
manufacturing line;

- providing an interferometer (3) comprising a light source and a focusing probe (30), the focusing
probe focusing light coming from the light source to a set position (310) of the ophthalmic lens at the
center of the concave inner surface of the optically transparent bottom of the inspection cuvette, and
the focusing probe (30) further directing light reflected at the boundary (510) between the back
surface (51) of the ophthalmic lens and the liquid on the one hand as well as light reflected at the
boundary (500) between the front surface (50) of the ophthalmic lens and the liquid or light reflected
at the boundary (502) between the front surface (50) of the ophthalmic lens (5) and the concave inner
surface (210) of the optically transparent bottom (21) of the inspection cuvette (2) on the other hand to
a detector of the interferometer (3);

- determining the center thickness (55) of the ophthalmic lens (5) from the signals generated at the
detector by the light reflected at the respective boundary (510;500,502) at the back surface (51) and
at the front surface (50) of the ophthalmic lens (5),

- wherein the method is performed in an automated manufacturing line for manufacturing soft contact
lenses.
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