WD 2008/ 012152PCT/ EP2007/ 056302 Met hod and device for singulating
opht hal m c | enses The present invention relates to a nethod and a
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an 5aut omat ed production of ophthal mc |enses, particularly contact
| enses. In the known nmet hods for producing ophthal mc |enses,
particularly contact |enses, the individual |enses are transported

through witngs dcidvite RIRGIAGGAHNGRRR (efisseparate positions on
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product i vices. It is therefore desirable in many cases to

spatiall¥ separate the production ) ) )
n the known methods, the casting moulds are guided as such, or alternatively on suitable tool

carriers, through the production process. Each transfer in this production process takes place

from one defined position to another defined position relative to the respective lens.

20 In an automated process, this set-up necessarily requires that the process be managed
cyclically. Considerable outlay is required for time separation or for spatial separation of
individual production steps. Time separation (i.e. in the production process between different
production steps, but within the same production line) requires large storage areas or a high
level of logistics. Spatial separation (i.e. in the production process between different

25  production steps and/or between different production lines) requires the transport and storage

of many separate lenses in their respective containers.

The complex methods for producing ophthalmic lenses increasingly require highly specialized
production devices. It is therefore desirable in many cases to spatially separate the production
steps, in order thereby to make the investments for highly specialized production devices just

30 once or at just one site and to correspondingly charge the production devices with



steps, in order thereby to nmake the investnments for highly
speci al i zed production devices just 30once or at just one site and to
correspondvonglogoisy ge the production devices with WOpCT/EP2007/056302
2008/ 012152PCT/ EP2007/ 056302 2 intermedi ate products from several
sites. Moreover, it is also desirable for the production steps to be
easily separated in terns of time, in order thereby to increase the
fI exibility of the production nmethod for producing different |enses.
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several eedmgvedindl ) of the openings with the aid of the channels
provided in the gripper head, it is on the one hand possible to
achieve a reliable suctioning of the contact |ens onto the attachnent
surface when an underpressure is applied, since the contact lens is
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di scl oses a furt vacuum gripper design for pick pl ace
oper at i omsrfica, 4ndghrough which an overpressure can be applied in order to release the contact lens

from the attachment surface. The gripper head includes channels that connect several
20  openings to one another. Through the connection of several (or even all) of the openings with
the aid of the channels provided in the gripper head, it is on the one hand possible to achieve a
reliable suctioning of the contact lens onto the attachment surface when an underpressure is
applied, since the contact lens is suctioned onto the attachment surface at several sites
simultaneously, and, on the other hand, it is possible, for the same reason, for the contact lens

25  to be reliably and specifically placed into a container when an overpressure is applied.

US-A-6143210 discloses a further vacuum gripper design for pick and place operations in the
manufacture of contact lenses. Said vacuum gripper (FIG. 7 of US-A-6143210) comprises a
nozzle clement (71) with a body portion (72) and a head portion (73), a vacuum source (81)

30 connected to a central passage (82) extending through the body portion and connected with a



manuf acture of contact |enses. Said vacuumgripper (FIG 7 of

US- A-6143210) conprises a nozzle element (71) with a body portion
(72) and ayhemadoestion (73), a vacuum source (81) 30ceoneeivetodssnza
central passage (82) extending through the body portion and connected
with a WD 2008/ 012152PCT/ EP2007/ 056302 3 nozzl e head passage (83),
which fornms an opening (75) in the nozzle head surface (74). Said
gripper is particularly designed to releasing a contact |lens fromthe
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vacuum gripper is suitable for separating one or nore ophthal mc

| ensés from one another, such that these | enses can be renoved singly
fromthe turbulent flowin this 20vessel by nmeans of said vacuum

gri pper . US-A-4181241 discloses a device for singulating seeds (12), wherein by means of a vacuum

gripper (21) individual seeds (12) can be removed from a vessel (11) comprising a suspension

of seeds in water, wherein a turbulent flow is generated by rotation of a paddle agitator. The

capture orifice (55) of the probe (52) has a dimension of from 40% to 200% of a seed
15  diameter (as disclosed in the example in Col. 8, 1. 62-65).

It has now been found that a device comprising a liquid-filled vessel with a turbulent flow and
a specifically adapted vacuum gripper is suitable for separating one or more ophthalmic lenses
from one another, such that these lenses can be removed singly from the turbulent flow in this

20  vessel by means of said vacuum gripper.

Description of the drawings:

Fig. 1 shows a schematic representation of a high-density buffer,

25  Fig. 2 shows a schematic representation of a liquid-filled vessel according to the invention,

which contains several contact lenses and in which there is a turbulent flow,

Fig. 3a and Fig. 3b show schematic representations of a vacuum gripper according to the

invention for singulating contact lenses from the turbulent flow,



Description of the drawings: Fig. 1 shows a schematic representation
of a high-density buffer, 25Fig. 2 shows a schematic representation

of a |i quivdp bdokbhRgsavessel according to the invention, yorepoeosssanrns
several contact lenses and in which there is a turbulent flow, WO
2008/ 012152PCT/ EP2007/ 056302 4 Fig. 4 shows a vessel with a spray
device according to a preferred enbodi nrent of the invention, 5Fig. 5
shows a vessel with a spray device and a system for delivery of
contact |enses from bel ow, according to a particularly preferred
enbodi nent of the invention, Fig. 6 shows a test arrangenent for
si ngul at Figg 4cgntact veseseshfa epran davigh-adending yo uprctarredyenrhodimeenpfof ghe
quuid-fillﬁd vessel according to the invention which contains
several EORTEEt 10l enses and in which there is a turbulent flow, and
by neans of a suitable vacuumgripper. Fig. 1 is a schematic
representation of a contajner 1 n which several contact |enses 2 are
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contact lenses 2 and in which there is a turbulent flow 15 Fig. 3a

and Fig. 3b show two views of a vacuum gripper for singulating
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t he odi ment . shown, .has. four holes. Fig. 4 shows . referred
ot mefrenrnd FUEEEn g APy CR Bl pialor S ReR i Eresher
20 9. Liquid is delivered through an adm ssion line 10 into an
annul ar conduit 6 and can then flow through adm ssi on openings 7
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vessel 3. The |iquid chanber 9 al so. cqnprises through-openi ngs 8 h
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11. 25Fig. 5 shows a particularly preferred enbodi nrent of a vessel 3

withya terbyl et rib! MHR dWd&iews of a vacuum gripper for singulating contact lenses from a
turbulent flow. Fig. 3a is a side view (cross section), while Fig. 3b is an enlarged view of the
vacuum gripper from below. The vacuum gripper 4 has a suction surface 5 which, in the

embodiment shown, has four holes.

Fig. 4 shows a preferred embodiment of a vessel 3 with a turbulent flow in the liquid chamber
20 9. Liquid is delivered through an admission line 10 into an annular conduit 6 and can then
flow through admission openings 7 (designed as nozzles in a particularly preferred
embodiment) into the vessel 3. The liquid chamber 9 also comprises through-openings 8 (the
vessel 3 in a particularly preferred embodiment being designed as a sieve in one area) through

which liquid can flow into an outlet line 11.

25  Fig. 5 shows a particularly preferred embodiment of a vessel 3 with a turbulent flow in the
liquid chamber 9. Liquid is delivered through an admission line 10 into an annular conduit 6
and can then flow through admission openings 7 (designed as nozzles in a particularly
preferred embodiment) into the vessel 3. The liquid chamber 9 also comprises through-
openings 8 (the vessel 3 in a particularly preferred embodiment being designed as a sieve in

30  one area) through which liquid can flow into an outlet line 11. Moreover, a container 1, in

which several contact lenses 2 are tightly stacked in a storage liquid, is connected from



liquid chanber 9. Liquid is delivered through an adm ssion line 10
into an annular conduit 6 and can then flow through adm ssion
openi ngs #vddasiopied as nozzles in a particularly pref@biﬁﬂumwm%yn
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enbodi nent bei ng designed as a sieve in 30o0ne area) through mhich
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Wi th one or nore adm ssion openings 7 that are designed to generate a
turbulent flowin the vessel, and a vacuum gri pper by neans of which
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singulating ophthalmic lenses, preferably contact lenses, are set forth in the claims.

The device according to the invention preferably comprises a vessel 3 with one or more
admission openings 7 that are designed to generate a turbulent flow in the vessel, and a
vacuum gripper by means of which individual contact lenses 2 can be removed from the

25  wvessel.

The vacuum gripper 4 is designed in such a way that the suction surface 5 is small. A small
suction surface is particularly preferred that has one or more holes, and a small suction
surface with one hole is very particularly preferred. The suction surface of the vacuum gripper
is small, such that the first contact lens 2 that is gripped closes the suction surface 5 in such a

30  way that no further contact lens is gripped in this step. “Small” designates a suction surface



25vessel . The vacuum gripper 4 is designed in such a way that the
suction surface 5 is small. A small suction surface is particularly
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desi gnediAs patishI@VE prefi®d embodiment, the one or more admission openings are designed as
nozzles. The one or more outflows or overflows are designed in the form of one or more
individual through-openings, or, in a particularly preferred embodiment, the vessel is

designed at least in one area as a sieve.

The through-openings in the vessel wall (or the part of the vessel designed as a sieve) are
25  designed such that not all of the through-openings can be closed at the same time by a lens.
This is achieved either by the number or the spatial arrangement of the through-openings. The
through-openings can be made so small that a lens cannot escape through these through-
openings. The through-openings have a diameter of less than 2 mm, preferably of less than 1
mm, and particularly preferably of less than 0.5 mm. The smaller the through-openings, the
30  greater the number of these through-openings that have to be arranged in the vessel wall in

order to ensure a sufficient throughput of the liquid. At least part of the vessel wall is
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a spray eRvd kfseMiiche lto@VeRd e hRReAR h8hOVdsRP&ithttRe RebIdd 8RR kA
into the vessel. The spray device can be designed in the form of one

or nbre HOWIESMYRMEHOAthegasteltr anged at or over the edge of the
vessel , E)r eferably in the formof one or nore nozzles, particularly
pr ef er abltyangéhes prefggpd smbrdinent shearestchis cauigecdwitipasprey dedeavhicirpléows the
spray deyheen i SHipbeRl iR ARMRAGE HAYLRN QL o ushl evbOGd BNRSEOMNE
gripper into the ssel, e.g. In cases ere piatenent 1 n the“vesse
i s made thrifdfent br ingresadnfisea dpeniogsarranged at or over the edge of the vessel, preferably
in the form of one or more nozzles, particularly preferably as a ring of nozzles at the edge of
20  the vessel. The spray device is suitable in particular for flushing the lens from the gripper into

the vessel, e.g. in cases where placement in the vessel is made difficult by surface forces.

The device according to the invention is suitable for integration into an automated production

device for ophthalmic lenses, in particular for contact lenses.

25  The invention further relates to a method for singulating ophthalmic lenses, characterized by
separating several lenses in a vessel by means of turbulent flow and removing individual
lenses from the vessel by means of a vacuum gripper with a small suction surface. The
turbulent flow in the vessel is preferably generated by means of one or more admission
openings (preferably in the form of one or more nozzles). The individual lenses are removed,

30 by means of a vacuum gripper with a small suction surface, from the turbulent flow.



The device according to the invention is suitable for integration
into an automated production device for ophthalmc |enses, in

parti cul arwéqgos/@pjjgzact | enses. 25The invention further PC?AEﬂioeﬁos‘«sﬂ)za
met hod for singulating ophthalmc |enses, characterized by separating
several lenses in a vessel by means of turbulent flow and renoving

i ndi vidual |enses fromthe vessel by means of a vacuum gripper with a
smal | suction surface. The turbulent flow in the vessel is preferably

gener at eg, ?X) r{FERANS el o @Rt Ur tﬁpgx‘ﬁt Ei”ln?es %3 ﬁée?%?e {6 }jﬁ?&éh Xntbghe

the formof "one or nore nozzles he |n enses a renove
30by neamsssdfwith ﬂnatrmhmegrﬁlquby mgRtshofz mbﬂtloseﬂcgrip(par gunfaems of pontiune
turbul ent .fl ow. 08/ 1215 CT/ EP 087/ 05630% 8 In g p{)ef erredf h
enbodi nmeRtPI5T ‘YIH‘e ansé’i‘ 18’Pne5“ POeOTAC SREBSTRr BT ATHATY 9V gl gt the
into t heuumsaelﬂdm fufdl ztrlaeerhWeblihcﬁwﬂuéﬂlyoﬁ\bIbythﬁa%M b9fm@ne onNy @aduuanNglipper
gri pper or ans, of vacuum gri pper with a small suction surface,
whi ch® | eﬁ’ét@é“a}a SEGHIOR SWd3FSr at ed by means of the turbulent flow and
are renmoved individually fromthe vessel by nmeans of a vacuum grlfgper

Swith a Shatothes peafergid Gupadapent of fhegmefpd ong OaMOrs kases mso gtk Tagslerpd

et hod, Q@ tHarve8Rl %uh%%?b@én% ﬂbwgy Rbdn¥ o%%@ﬁx‘?e%ﬁ&?a@' hBISeQ ok B¢ n¥e%§§@1* a
Wi th the turbul ent flow by neans of a conventi onal er or

means of V@puu@cgrmwgwqbpfersm@hl shctipnsyyefpee, sihdehi tenses are é@@ whed hffl dhe
are then glfléﬁé:? Qﬁ&i Efthé (Igs%lt%r e sp&ee{ sﬁgf gk\{]h % on\ée&srﬁcl{regé(rbs@%résthgg

a spray one ofr ense Osepar a
of the t Sﬁplamlt@rﬂny fnleam rtble arrbulmﬁrﬁnmdnd mdirvmdtmﬂ lhlghvfdu@lrhy flom bheszsabl by
means of a va uum er Wlfl mal.l suction surface. In a

parti cul 3??%? taevla‘é é’%‘g& ‘fcuf’?léu fhod, one or nore |enses
b ff | stack
Menses, By REHALHG MEEshGERYTRRIO IR BHOR 6Pt by HEdHS o S REq i

gri pper wghhieasi§ifter Sai€dihiap sewkdl dGekedABEEeA S Mtaas 86a icBiwRniifiRl ¥esRebr

15 with the turbulent flow, are separated by neans of the turbul ent

f1 ow andParEapeppy ageuum gripper with a small suction Surface, and are placed into the vessel
15  with the turbulent flow, are separated by means of the turbulent flow and are removed

individually from the vessel by means of a vacuum gripper with a small suction surface.

In another particularly preferred embodiment of the method, one or more lenses are removed
from a high-density buffer containing several stacked lenses, by means of a conventional
gripper or by means of a vacuum gripper with a small suction surface, are transferred into the
20  vessel with the turbulent flow, are flushed off from the gripper and into the vessel by means
of a spray device, are separated by means of the turbulent flow and are removed individually

from the vessel by means of a vacuum gripper with a small suction surface.

In another particularly preferred embodiment of the method, one or more lenses from a high-
density buffer, containing several stacked lenses and connected from underneath to the vessel,
25  are introduced into the vessel with the turbulent flow by means of the upward movement of a
piston under the lenses, are separated there by means of the turbulent flow and are removed

individually from the vessel by means of a vacuum gripper with a small suction surface.

The dwell time of the lenses in the vessel prior to separation is 1 to 10 seconds, preferably 2
to 8 seconds, particularly preferably 5 seconds. However, the dwell time can also be

30  considerably longer, depending on the requirements of the method.



individually fromthe vessel by nmeans of a vacuumgripper with a
smal | suction surface. In another particularly preferred enbodi nent

of the netwedysegsor nore | enses are renoved from a hipghsgsiasbisyo?
buffer containing several stacked |enses, by neans of a conventional

gri pper or by means of a vacuumgripper with a small suction surface,
are transferred into the 2 0 vessel with the turbulent flow are
flushed off fromthe gripper and into the vessel by neans of a spray

devi ce, gﬁ?y&f&ﬁf &ttﬁéjleﬁé’ frgﬁ]atﬂi\)f/&%eégﬂgfeg#éﬁ Ryl &Nend B ‘?P(% &@gedat{\meunﬁ@rgpe\éﬁge

i ndi vi du romthe ves a’vacuum pper

smal | suotiodie gtackimee surfave aﬁme rvewupagtippeu laad ityoqurspblais feprimmie th the mode
of the netho nses from ens ffer

cont ai ni RbOSEYiSPAT oS sEREt! FEREEEaRE  DeelPi PP Vet H@hples giter
the vesseglom theJigatde of omoddc@shel When thptiadesS@litiallyt dmpitiee of Uighid| preferably
fl ow by ?eggg ff t he upward novenent of a piston under the |enses,

are s%pa‘@ ifeife by nmeans of the turbulent flow and are rennved

individually fromthe vessel by neans of a vacuumgripper with a
smal | sudt R o6 diepeeam rpheids G held pakogy Pk Rl o gtk a/eskard

prior toe&%%ﬁéﬁﬂ Qdv2d hidh@ b%%étﬁ%lb@l§ﬂo\9rﬂfeq{1&t%hbém2th£d%g§ t&%%ﬁféﬁb flow
particul arly eferably 5 Seconds. However, the dwell tine can al so

be 3000n@rﬂcﬂ@ﬂ‘db ltakes plagrerlongieprth diarineaha phiet nesg ane @c}ge@f thegfesseh ghrough the
hod.
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in principle to the eraLion of c nvent.i onal . vac
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l'iquid, preferably fron1the uid. The tip of .the vacuun1g$|pper IS
ei t her hePwelstlae iigmersjon ferthef i BRio6 ke ffwwnognppieh depepipe ticegfiape and

embodi MeRtmersRndBY 84 RLLNGnNe fuddd R @d?lhmfohé))ﬂﬁd cTrh heMRYiEABN the vacuum
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st ar 1 b ng gaivpea, ipaiarticulseaf therie efdbe vafuumhgrippes Jbk depthod irghetstoa ipprgdiredly
of the V§ﬁ€nq’par Eh% 1% s RO %u@fzedrh%%{eah'ﬂ@sﬁﬁég br §d9G.Q7 the vessel. The

first poin

Suitable liquids in the vessel with the turbulent flow are water, water containing one or more
disinfecting ingredients, salt solutions or buffered solutions, for example saline, and organic

solvents, for example ethanol.
20
Examples

In a laboratory test, contact lenses that were produced in a conventional automated production
method were placed by means of conventional grippers into a test tube. In a test tube with a
diameter of approximately 15 mm and a length of approximately 10 cm, 500 contact lenses

25  were stacked in a storage liquid (water).

The laboratory test was conducted with the test device according to Fig. 6, and, for
singulation, a funnel-shaped vessel according to Fig. 4 was used into which water was
delivered by means of several nozzles (diameter 0.8 mm) arranged in a ring formation at the
upper edge of the vessel and in which a turbulent flow was thus generated. The funnel-shaped

30  vessel had a height of 5 cm and a maximum diameter of 4 cm. The vessel was filled with



1 0 preferably corresponds to the i mrersion point of the vacuum
gripper. If the vacuumgripper is held stationary in the turbul ent
flow, thisvoseogoeher ably not done in the m ddl e of thepyessnbioidsih
particularly preferably at a point bgyween the edge of the vessel and
the m ddle of the vessel. The inmmersion depth of the tip of the
vacuum gri pper depends on the shape and di nensi ons of the vessel, on
the turbulent flow conditions and on the design of the vacuum 15
gripper, i AGHL i ENetl
Trmor a1 on s PR A EC ST AL HeRegle EnfBEMT eleBRElin FRG SRR
sur f ace whichlkeatehdegiid d/2 iBuicighbhmsd thiapgh ddidhrwatérevasels BedredaiThé flowehroughput

turbul ent_ £l ar e ter, ter containing one or nore disinfecting
ingredieﬁyé?E@Qﬁ%”%%%ﬁ??ﬁﬁgﬁﬁpOéﬁ?ﬁé?%%“@olutions, for exanple

saline, and.organic, sol yen for exanpl e ethanqgl.. 20 anpl es .1 n
abor ai ofy® PELHED. PEnR] Hheng koNnare e gD 4B B o Popohven Fofre
aut onmt eﬁlidpif@du&hﬁqoglrilfﬁ%’g hokr wehert plvalt éthe gy td@(ﬁ%o%tfs) GonY ﬁﬁbi%léméﬂow, one
grippers.int test tube. In a test tupe with a dianeter o

appr oxi rrﬁ’tdéWS&;*aﬁéenﬁnﬁt AnMe WA AEPRY Gt TP SR M PrRIEE I oW oy iiEnifie g0k pgrim
llenses 25Mgie (RABCKkRE dubtich BbRE agen lWifth diidv@tens o.8The,! &Q@ﬁ&h@i&ﬁ to a
test was conducted with the test device according to Fig. 6, and, for
si ngul at figmetes of thp Aedtion Rerfsd of &S samn) anddmnsfened g Ficgarair paelegingedniomen
whi ch water : i e I i

mm arra(ggﬁ&?%ngﬁ%#ﬁggngﬁée onggﬁg%;%ﬁﬁgﬁegeggééi%ﬁs%ﬁégggéggfggﬁg’
i n who chadutther buteeh® Iédsesvwersintrhdieced emerthe dehnelFslepédinesst]- stiapedaiddof a
vessel had a height of 5 cmand a nmaxi mum di aneter of 4 cm The
vessel wWaE'FTIE"8Ewith WD 20081012152PCT/ EP2007/ 056302

The packaging containers were finally checked for the presence of a lens using conventional

automated methods. In a test run of over 500 lenses, there was not a single instance of the
vacuum gripper failing to remove a lens, or removing more than one lens, from the turbulent

15  flow for placement into a packaging container.



10 water to at least 2/3 of its height. The vessel was furthernore
designed with through-openi ngs which extended to 1/2 its height and
t hrough which water was delivered. Thg, fl ow t hroughput in the

| aboratory test was between 0.9 and 1.1 11min. In a first step,
between 1 and 10 | enses were introduced into the funnel -shaped vessel
with the . 5.aid of a vacuumgripper. After a short dwell tine (5 to
10 secondS¥ ™% the turbulent flow, one individual lens at a time was
removed fromthe turbulent flowwith the aid of a vacuum gri pper

(wWith three sugéth@dfodeineslati@AsThtiMirhid 1ehsed @Y RIRIprisihg CheSstdPabof:
corresponding to a dianeter of the suction surface of 1 5 nm and
transferred intoplacisgpelitbalmiqlariea () ngfoéoissssl B&r (one cont ai ner per

| ens). This step I epe NHLL 1 her e e ri
Thereafter, 1 0a° urttlhgpa ?'Ht oelli{oﬁ{“gn%e@eavee\régéig?rbgdﬁgaedé (lf)f:ﬁ) ﬁoé)toﬁeﬂupre
funnel - shaped veabwksiov ¢fentnfge(Bi d of a vacuum gri pper. The packagi ng

containers were finally.che d.for t resence  of | e usi ng
conventional aut %eﬁﬁﬁagﬂg%toﬂgtg‘glm? %’nﬁesgg)slfy PERS 8? thSJ‘érgu}gﬁt&fq“é nses,
there was not -a giot@hg d Rehan glpdr (HNGitly 26ubdoh GiirfRP €3) Hadink iaiGark&er of

renove a lens, or 0rermvigtg nore than one | ens, fromthe turbul ent
15f | ow for pl aceh®aor |est of the paprisy Phige epthalpyelenses {2); @dai s 1. Met hod

for singulating Qphthald ?:#é\?@\?a@sler[sgs) g%?ﬁﬂ?{ﬂf%ﬁmehhﬁov%tb?%ee&g:of said

pl aci ng ophthal mc | enses Into a vesse generati ng
turbul ent flow ivacutme gvippsdh).(3) by neans of one or nobre adni ssion
openings (7);

2. Method according to claim 1, characterized in that the removal is effected by the
lens (2) being sucked by underpressure onto the suction surface (5) of the vacuum
gripper (3), the tip of the vacuum gripper (3) either being held stationary in the
turbulent flow or being moved along by the turbulent flow.

3. Method according to claim 1 or claim 2, characterized in that one or more lenses
(2) are, in a first step, removed from a high-density buffer containing several
stacked lenses (2), by means of a conventional gripper or of a vacuum gripper (4)
with a small suction surface (5), and are placed into the vessel (3) with the

turbulent flow.

4. Method according to any one of the preceding claims, characterized in that, by
means of a high-density buffer containing several stacked lenses (2) and
connected from underneath to the vessel (3), one or more lenses (2) are introduced
into the vessel (3) with the turbulent flow by means of the upward movement of a

piston under the stacked lenses (2).

5. Method according to any one of the preceding claims, characterized in that the
step of providing a vacuum gripper (4) comprises providing a vacuum gripper (4)
with a suction surface (5) having a diameter of 5% or less of the diameter of the

ophthalmic lenses (2).



separating the ophthalmc |lenses (2) by nmeans of the turbulent flow,
provi ding a vacuum gripper (4) with a suction surface (5) having a

di aneter of 10% or |ess of the dianet of the ophthalmc |enses (2);
and renoving the individual |enses ( fromthe turbulent flow by
means of said vacuun1gripper (4). 2. Method according toclaiml,

h terjzed i ff '
stoked by-undev Bl BirrEn SR B b PR SHESHRE AT S ot PR DB
gripper (3), t? dfiphovading b&am&ugtﬁmgf (4 Re#pfisks é)@dxiuﬂlﬁg abewmga Mpér (4)
stationary in the turbulent flow or elnahnnve | on

turbul ent 1 oOMBIISAVHIAGEHING CCHEHA gripBerdPhhaing ensuqﬂoausmfzce (5) with onc
characterized g %&ﬁﬁ%e@?f‘efé}ﬁlg%rsﬁct oaNaARc(with Me8o ol h@le@' rst step,
removed froma hig en uf fer containing several stacked | enses
(2), by neans of a conventlonal gripper or of a vacuum gripper (4)

with a snall n 5), and are placed into the vessel )
W th the ur balEheE ReeBiing o e has, e 3 By e S e 2
precedi ng cl aiseep, ofPaidCthe obE@alniio ldnbet (2) blyo aBansl G camptigh paandhg ¥
buf f er contalnlng several . st acked | enses and cgnnected from

under neat h t o Yefg! (P8 Sduth jsdynnelshapg a%wélchéﬁé%%gne P kA 11 Q¢ BigacRa
into the vessegl.,(t3) wth the turbulent flow by means of the upward
novenent of a piston under the stacked |enses (2). 5. Method
according to any one of the preceding clains, characterized in that
the step pf pr n vacu e Vld ng..a
vacuunlgrfppegaﬁh3& &%ﬁh gﬁc |%ﬁ3§§&?ék e?ﬁéqﬁlné ﬁmﬁm dlpgm%¥w5@6
or | e; s of t hetdghi dmpiodig b obhtﬁalﬁﬁhldﬁéés@)llﬂtﬁﬁ&eﬁe]( @) comﬁﬁseg pld&’ﬁighhmé
according to any one e prec ai ns racterl ed int at
the step of proVIYF r@g@afi%lﬁ dﬁrﬂﬁeb g’r %4‘5"5%@ % EF APy B(Z/F‘cﬁoﬂbe“&"na
vacuun1gr|ppeggﬁf%xggg@&ug§§ngggﬁhgypg a vacuum gri pper (4) having a
suction surface th one or nore holes, preferably a suction
surface with one to four holes. 7. Method accordlng to any one of the
pr ecedi ng, cl ai t f th
opht hal m99C | enl\ggﬂslmf 5%0%§%Ed %r\f}goﬁfpfﬂt ?g)précggm cgzgrélg ?’}%%a%%nggi &181 theI
(3) which is fstﬂpmﬂp-le&lmg)ted oamﬂawn tdnsésq 2 aso gmeﬁe]a@) baapfﬂses Iﬁlud‘nﬁg affea
as a sieve. thod aﬁpor one of recedi n cIa
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characterized tPEn PR (2 BYe“{}P“a%lgﬁlﬁp‘?rh‘E Y35 EipRgs

into a VeSSG'1ﬁ§msGPHEﬁh§Q§v@é%&HQQbﬁH%f@ﬁeHP&@KQ&Bknﬁhﬂhﬁﬁh%ﬂ%@@v&Q)
into the vessel (3) by nmeans of a conventional gripper or by said
vacuum gri pperthg adge ofthepssssbd)according to any one of the preceding
clainms, characterized in that the step of placing the ophthal mc

| enses (2) into a vessel (3) conprises flushing off the | enses (2)
fromthe conventional gripper or fromthe vacuum gri pper (4) by neans
of a spray device in the formof one or nore nozzles arranged at or
over the edge of the vessel (3).



