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WD 2008/ 012152 PCT/ EP2007/ 056302 Met hod and devi ce
for singulating ophthal mc | enses The present

w0 neosiilen relates to a nethod and a devi ce f OPCT/EP2007/056302
singul ati ng ophthal mc | enses, particularly contact
| enses. The nmethod and the device are suitable for
integration into an 5 automated production of
ophthalmc | enses, particularly contact |enses. In the

T e

are transported through the production process in each
case in separate positions on a production tool or on

separate carriers. A preferre t hod. for praduci )
The GEREHaTr T CPRES, o PRtk 4 § otedet Srehads SpRftepmc tonses.
partié@laf @bREHERhEA! TROINERS Z&d HRNIQHcChRSRithBIKI 188 ifgration into an
suitabl e prepolyners in casting noulds. These casting

autompigH grsodmcBore pf ¢nhthabnzslenses qastiutaylynenlags lcagasef er abl y

pol ypropyl ene (PP) or polyethylene (PE), but also
In tipokyown bocthdds (RCprodndng alphétahyicelvas@r @phitchkklat eontact lenses, the
. ..(PET),) for one- off use, or glass and/or quartz .
indnidig 1 Gt EnPERed O R N REAUBQ BFYCEY PoPdffterase in separate
positiR¥nld ;8dudibR 1 e oRBYPRA0 BRiERl POl ymeri zation of

sui tabl'e prepol yners, are polyners based on 15

i I . il e I t .
A oA B, SRS, A ] R AR Bl s v
photbddteniicedvwolyretrivadsen drheosaskinggfnmoutdatle prepolgtiedeth assting moulds.
such, or alternatively on sujtable tool rriers,
These Hagtigh m%@sp%rso%@ﬁli Blastlr setiwg meulds, e erie Polypromiene (PP) or

polyPhPEHE IPIONb @GSty dafeRgicR Pa§ &nd {)(519&1191@&6‘[%{)ﬂ1‘[ﬁ§1@[6 (PET)) for one-
position to another defined position relative to the
off usespeaztass vedioe geart2¢asting arwubldstionmuétlpnec Psederrechpalymers, resulting

set-up necessarily requires.th t he process be
from i BRI TR ceap T eRe e ulfbls BPPAYERS g based on
poly¥idk1 AlbsmR 1S @Ak Ré Qlicade hiyBFogSRabtallsoBHR kEPSN Pdlyethylene glycols
i ndi vi dual production steps. Tine separation (1.e. In
(PEG@he production process between different production
steps, but within the sane production |line) requires
In thk &ngen snathalyetha cesimganowdhirg lguided we buahf of digirsdtively. on suitable tool

.Spati al ,separation (i.e. jn.the production process
carrigy aatenhr PERURToBloBr s ber il dR TR PiGEPTEe takes place
frombinkfdRHBEY pRitRAUS tahOet ddTRSY pb QA F@RivERS tHerBiR@Vd leAdd
storage of many separate lenses in their respective

In aﬁoemtﬁrg:é‘tr@hﬂ iprPJé@,@, GRIRLE %E&?ﬁﬁy&%ﬁuiﬂ’&o%@itﬂg process be managed

opht enses 1| ncreasingly Ire high
cyclispliyc i Gdriszlechblpoidhyc tsi mqudels f@esme Iseparstigrher édrospatial separation of
il’ldiVS&l%lié &?gqb ugtﬁ(i)rp stggsr.]}’i"in%g %eepsara{t%ns(e gt iini%ileI ¥roﬁﬁa%rnalgrgcetslg 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
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

once or at just one site and to correspondingly charge the production devices with
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steps, in order thereby to make the investnents for
hi ghly speci alized producti on devices just 30 once or
wa@roogsiisone site and to correspondi ngly char geCcT/BB2007/056302
production devices with WO 2008/012152
PCT/ EP2007/ 056302 2 internedi ate products from
several sites. Mreover, it is also desirable for the
production steps to be easily separated in terms of
mter{r{?gﬁtep‘b%gg%t? qu)orllltl Eg{eﬁgl s1£egr M?)% 3@% ﬁ‘h 4 gls{) f%%%lé’ lf(érngh% 5produc‘uon
stepd to Hescakityoyapataoai m(lﬁdmﬁshﬁ] tn’ne; 1h emmerﬂ@rtblmmrbﬁbltlye flexibility of the
contact I nses Can(g htly stacked in large 5
pro aﬂmm%th%i fqr pregdugingy § CPilgRicH in a suitable
contai ner. For exanple, several hundred ophthal mc

It is knovse thag aphthelmye korese paticalady paigel Ipsgei @n bediehtly agked in large

auarlfib o el AR U Tlalh PO Shufl e v o ophinalmic

lensd’src)m bAsprkdl i@am dthape Hquidethr icsarhplatwandr, 8i Hgul tabe Owith hdiameter of
st.acked_ ophthal m c Ienses fron1th|s hlgh density

appreyipisly 49 F’é’il an¢ (et el approxigiglyd 0 i gh- densi ty

buffer within the neaning of this 10 description is

A preblepnBiak agisast isithelr off singiHateng Sevdacked cphthabmic| lepssa drom éhls hlgh-
t t

gy 3ERENEE b ORL e RORERAS LMt ot L v o i

descripti@r is awaitelfle comainar ini wigichsevepal contaet ldnﬁs afetidkad very tightly in a

i ngredients, salt solutions or buffered solutjons, for
storagg alﬁ‘b’rl% Syiiabie starseepiapsooererdng dis &l%sd&crlpéwan@re water, water
r : S p
conte\il\‘lﬁlﬁg rLeh b glgoge Zc%l%lfé{:eﬁ tmggg é[(b:e’septg rs@lggé%snt&g %%lﬁ?t%g solutions, for
exangnidsdlmewhi ch there are one or nore openi ngs through
whi ch an under pressure can be applied in order to suck
the contact |lens onto the attachnment surface, and
t hrough whi ch an overpressure can be applied in order
EP 1490208 BR&RcIbAR, HAMDGthed (BIMSs, o ¢ rgﬂ%i ,Remptitiag APber head which has
surface. The gripper head i ncl udes channel § that
an alggshmest suslagefaila @otasplens ard it whigh éhaip atchusie. or prgre @genings through
n f..S vV
Whlcglzaglnll(f‘nﬁlglg)?%%ltn‘% ﬁ be ag)}éﬁ&gl{ (5 gr {g)hsglﬁlﬁ 21:1482061?%& tl%% Cf)nto tl&e attachment
surfe@é i e@;ld&hrolngﬁdfhmht anl @eﬁi‘reflshﬁb @nochppleppsstal e rél@ase the contact lens
hieve a reliable suctioning of the contact

| ens
fromo H%eo atiachment suraent Theuriape Wedh inghudss ddrprds dhpte comiect several
I e t [ ol
oper e e A ek PR LML ERFEN B ey Benines wit
the agthal the nhatﬂmelsqirdmdeduartkﬂc gmppeir beqah $ss bh éhe dnerhahdh possﬂmsto achieve a
. yeason, .for e cont 25 to be reli
I‘ella@]ﬁéeptfl(?né% pgth&cgeglat H$ 8n1é) 8.4{‘[391]%&}11‘[ Wé?’?e vghen an underpressure is
applRYEEREEIBUEntast RAP!it &detioned onto the attachment surface at several sites

simultaneously, and, on the other hand, it is possible, for the same reason, for the contact lens

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 element (71) with a body portion (72) and a head portion (73), a vacuum source (81)

connected to a central passage (82) extending through the body portion and connected with a
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US- A- 6143210 di scl oses a further vacuum gri pper design
for pick and place operations in the manufacture of
we eosaciist enses. Said vacuum gripper (FIG 7 OPCT/EP2007/056302
US- A-6143210) conprises a xozzle elenment (71) with a
body portion (72) and a head portion (73), a vacuum
source (81) 30 connected to a central passage (82)
ext endi ng t hrough the body portion and connected with
/ 5 044 QRE3
nozz?ea%@géggs?gg;gﬁvﬁlhgﬁ@sﬁ% g e % @?S%m t{ggn)%ﬁlg h@%cﬁg;rface (74). Said
grippeo iz patibdady degigadec (dhisindSaicdntagr lbﬁ)spﬁbml the mold section in which it
particularly designed to releasing a contact |ens from
was iRKlep] d section in which it was nolded. 5 Gippers
known fromthe prior art (e.g. EP 0 969 956 Bl, EP 1
490 209 Bl1, US-A-6143210) are able to grip severa
ophthalmc lenses at a tine froma high-density
Grippers kapwn [bigm t’mIWiOir Artdn. g EH @pﬁﬁ&i 9i6cBhEErH1é|490 202 Blohls-4r6143210)

r ht hal nse Thi,s er ef
are oPRG PR Seh el bR Rad B obchene Behgerde Mlep ut only in an
unspSANE MRS i benwes mbletdphtHa@niensRRs hf h ein@d, TRRI tA&cRfre 8RAIts in the
or nore ophthalnlc | enses by means of a conventiona

technyegl mp@%lemp(ﬁ siggulating grexephtlilnid lessss aberdidg jusgpeeidic gripping of one or
ans of a vacuum
more 6&%11% N lg%e§ Sgg’?eaﬁslgl) Cégggdt%n?&%{p can be renoved from
a vessel (11) conprising a suspension of seeds in
water, wherein a turbulent flowis generated by

ot on of a padd| e agltator pture qrifice
US- z{é‘é? S dipdoss aislevics ST tagulafing %ﬁ%{léﬁ Wherpipdin mes g 2 vacuum
grlpl?eQ@f’f’) %dl@ldﬁﬁ%@eds](@2?&2@1%tr%ﬁ1099@fr9ﬂnsacvé§§eq 1 grkohg‘)%smg a suspension

le in . 8,1. 62-65). It has now be
ofﬁthﬁnlwmdevwﬁsnnaﬁmmmkmnﬁowmbg@uﬁdedbvwemnvm9§@EMdmthgmﬂm:The

capuiy i 1o3) of b ERoperion” B gr EtoRid b ARG 16 D00% of a seed

diam@RA{alidbl el @GO Sxarhpleih 0B san %L’f&? such that these
| enses can be renoved singly fromthe turbulent flow

inthis 20 vessel by neans of said vacuum gri pper.
Description of the drawings: Fig. 1 shows a schenmatic
f
It hagS ﬁg&zv\g‘égrpfsoﬁhhe ‘rfrl%tt 9 éieflg% lr:(gtg g$ﬁ§ H%ul?;ﬁl ae%| ess?e?a/[i: ;1%] tPtgt)allent flow and
a specERaby adapeal dicogmte@ippbies istivbid foo BeparaMmlg(di’le ©0ﬁioa¢ oyshthalmic lenses

several contact |enses and jn which there is
fromquegnpbgs quho%at these lenses can be removed singly from the turbulent flow in this

vessel by means of said vacuum gripper.

Description of the drawings:

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

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,
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Fig. 3a and Fig. 3b show schematic representations of
a vacuum gri pper according to the invention for
waRegiast ng contact | enses fromthe turbul ent péT/@P200936302
2008/ 012152 PCT/ EP2007/ 056302 4 Fig. 4 shows a vesse
with a spray device according to a preferred
enbodi nrent of the invention, 5 Fig. 5 shows a vesse
with a spray device and a systemfor delivery of
contact |enses from below, according to a
particularly preferred enbodi nent of the invention,
Fig. Bi ghovs shawsl avitteat spaay dogiedrentortinp ®i agutfatred@mbodiment of the
contact |lenses froma high-density buffer by means of
inveRiqn, qui d-fill ed vessel according to the invention
whi ch contai ns several contact 10 |enses and in which
there is a turbulent flow, and by neans of a suitable
Fig. \iasdmwmagveismewith Eisgnay ]deivis“e ang chenehi orrdepreyeart@niaohlenses from

a cont ai ner sevyeral act lenses 2 are
beloy aifpElit, Bryparsighy el SEPAGerf PRU G RREE > ©s
schematic representation of a liquid-filled vessel 3
~ which contains several contact |enses 2 and in which
Fig. 6h;ép‘ers pdesh atrgngamhant forf Jiggulating qeingpct Eamnﬁjorﬁiaghlgl&ldemnmbuffer by
mear}se%fs %Shc*u%% ?mlg(? V%%SI%E émg Qerthg %[1\@6% ulhe}(t:ﬁ il ntgfr)lg se%e(‘Nal contact

lensds@h@$SwhRGIth&@B s a wﬂbdlau iog:, aﬁdvby Sneafk @fni smﬁtgleld viteiw gfipper.
the vacuum gri pper from bel ow. The vacuum gri pper 4
has a suction surface 5 which, in the enbodi nent
~ shown, has four holes. Fig. 4 shows a preferred
Fig. énb@oHChern@tlcofepsﬁswetgts@l oBawontaingr tluriiwheeht sdvicelvcppiagthlenses 2 are
stackgg%egs %Iﬂﬁyl in naest&)ﬁtge 21881 aglga% nuIS o€ ﬁ%ay‘[%lrjrleegretégrrg%[&%c:ofa a liquid-filled
vessdlewhich bomainb EQueh caglaiidsisen? ape i WHish thet € RS ARk Sow.
nozzles in a particularly preferred enbodinment) into

Fig. Bah End/ERS b siBw %Vie’w‘g Wrd vabamp gﬁ%&?r%ﬁﬁngﬂﬂﬁ{g‘ <§)%§act lenses from a

hrough-openings 8 (the vesse n a particul arl
turquméffbxv\r g, érib@dlsrcbnne\bémgs s@e@q)rgnwtillag iga 3biiggecnlargodaicw of the

area t hr uid can flow i nt
vacuftit B B9 el oW il el ey P SlicBuideg St which. in the
emb&IThedi iRk, Bfs fBuMessel 3 with a turbulent flowin the

liquid chanber 9. Liquid is delivered through an

Fig. @@H@ﬁs% AR fdrdaentd dihER oA vRRRLE AfithGORdnt @owaiﬁ(ﬂhé:ﬁ(ﬁhm chamber
hen flow through adm ssion openings 7 (designed as

9. Luqmzdzﬂs e’@hwreé thrangh ewladmisgionpinef K rré@l ae rpodamesndyiti (heed can then
1 e ves .3. The l.i ULp 8hanb Q. Conprises

ow t ‘ﬂ%‘n a m1ss10n openmg ( es1gne as nozz ¢s 1n 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.

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
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
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openings 8 (the vessel 3 in a particularly preferred
enbodi nent bei ng designed as a sieve in 30 one area)
wo beosoghismhi ch liquid can flow into an outl et PCT@PHD7/056302
Moreover, a container 1, ims which several contact
|l enses 2 are tightly stacked in a storage liquid, is
connected from WD 2008/ 012152 PCT/ EP2007/ 056302 5
underneath to the vessel 3. By neans of an upward
' I A |
und FRAET B e VoL 3 B Hhdls B am pBGaAEREAGhen AIRERREIEIS the contac
lensdsheyreag@dtdlepresqedbiyita the liduid bbhabdr 9,1 wheranhkycar faken up by the
singulated. Fig, 6 shows a test device for singulating
turbylesH dlowt andesqa bs Spgglted: ni gh- density buffer by neans 5
~of aliquid-filled vessel according to the invention,
Fig. Qishowsa fest BeNienfor Singwlating gonfpctrpnses figm & highrdepgipy buffer by means
LaC. r r S; :
o VAT SRRk f VS BARR: I, O APRETLFSY meams ora
suitaglel yapewm (géipperl T @fisdt Bp) dricad @scostatt-loixes bye @ippad,uitpoint A, by
gripper with small suction surface) and are pl aced, .
a Coraieng%naﬁ £ripperi(Af o f FENRIHSEdest #flr P, PN @ aGHET IZERPCT Y ighsmall suction

surfaétt)t d ag%?{lﬁ%s&, aijiﬁ‘ﬁh{ B, inld e (Rsel &R theluPiBGN How. After a short dwell

prefer to 10 seconds), a vacuum gripper Wt
time dptalehstsustdond, pfagablidcom 16 sdrdanden a vacuemsgriypeqguetht small suction

step, .frompoint Ct oi.nt D .through.t vessel, with, .
surtigh 6Pt it Bt NiePoriy bl e poi 13 e Therebsbl with the
turbul&® (fdw &t oﬁ@moagrti;f) h @B&tabl leRP ethe S &htdcd €ond @{p?ed closes the small

suction surface of the gripper in such a way at no

suctipy srifase of et granpet snsich ¢ veayi thple furtherhdontast eps is gipped in this step.
vacuum gripper then transports th ripped ntact . .

The Y0 g iR g dhir nCEIPReY Sopdd Pty Frfiyhiges it there into

a furRs $6dscl. The vdaaum! §tippdrpRns’ RUSHNSMESUEp@Eht Ciaf@SatrRs out steps C
point C and carries out steps C15 to E until there is

to E pigtif theghisrng Bridiet snpéo §e igpppeil innthe vessgbadid thojtyrhulepteflow. In the
simp?]iﬁgﬁ) lt'els? Eét-@ D! ford h[ﬁe sé?thmh&flﬁlf grié_[g;czt\?/iﬁ?gﬁl?@ sﬁ‘&%%urface then
ere, € sanme vacuum gri pper w I'T"suct’i on
returBsItd paigt Aherrddrad yingslatothpaicrt o drmmorederisct Gscsiabgud seps starting
the next one or nore | enses (see above steps starting
fromiogh/boi nt A). 20 The device according to the
i nvention and the nethod according to the invention
for singulating ophthalmc |enses, preferably contact
| enses, are set forth in the clains. The device
The alcvioe dicagrding thehé¢ nremtiovnrandr dfcenabilod eaoplingds the invention for

) essel ith one or e dm ssi on openi.ngs,7 that
sing Ftthalioly eSS R o BT e PRERMR AR et

vessel, and a acuum.gri r nmeans of whic )
The idﬁw%iaa%%ﬂmsotﬂtL\éetheélﬂglégg%%@é?ﬁy s%mpré%?s\ﬂeaewlogwﬂb 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

vessel.

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

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



10

15

20

25

30

25 vessel. The vacuum gripper 4 is designed in such a
way that the suction surface 5 is small. A snal
wageasioonissurface is particularly preferred thapchaB2onese3o2
or nore holes, and a small ®uction surface with one
hole is very particularly preferred. The suction
surface of the vacuumgripper 1is small, such that the
first contact lens 2 that is gripped closes the
cl jy: r ' t 0
that G4 ABRCRERE T2 of 168, GRSy 20 SV KC bafip T Phbrably of 1% or
less, @€ slicgdiamesr af thudérisahatasitd e gripfod2BOEd Odn2ddd Zens diameter of 15 mm, a
PCT/ EP2007/ 056302 6 that has a di ameter_ of 10%_or :
suctipg gur ac&rw]:éﬁélg}ngptgfof@é & 115é§g1’ 1S F]j)é(?f?]il‘%di|$élpp9n surface designates the
gripﬁgza%ﬁ@@gﬁffa‘% whs© Hia(tjﬂe?e%sis d&inddNs Gk a?i?tth@{t Bholehfeds@Pfh suction

Is to be gripped. For a contact |ens dianeter o

actioh5Imthe ease fict suwwhos wnffacewith tdme chodi, ghe tdeamaddr @ Hhetsoction surface
1.5 i.s preferred. . Suction surface designates,the

corrsgpengep 1% Butreo Sl e o si e dnue i MERG R et iy holes the

diamkhe of 8lel i8Sén SRMRE QoREPBAIWO e BGIk@HIa @feld &lklosidy all the holes
the case of a suction Surface with one hole, the

(see Higad®k er of the suction surface corresponds to the
di aneter of the hole. In the case of a suction surface
Conwsintibnad egrgrpets el esynly heippdisamithea laxfget dvetismictiiface. From a vessel

surface corresponds to the di er of a.circle : :
cont a8 arg niict R mofbucer il P lfees e Sighicl & Brcssigp with he aid
of suh laRRRYpSr. 3L ErglB B Ynallsi PRLIISN Wirtde dhdt HaOE dSEId AT 20% or greater,

surface. Froma veSsel 10 containing several contact
prefdrany e, SWét olegreaterapatitdlatle ryelsrablye ofriQipedt Suealgnerclative to the

. step-wWwith the aid, of. su a,gripper. "Large" : :
iR M’ A8 op BinB 18 15 R Flw suhBfeitn symvgptionat eripper
has BO%ffett Bheht Glrst copiRt @makrpped d68% Arcl@eard Sliction surface, with the

particul arly preferably of 80% or %reater, relative to )
resulf faat, Hpangvesscheontpaingespyciahgontaet kepsasemgre gadoneTematact lens is

. I ion surface of a conventional gripper has
gnm%ﬂégg ?g%' that the first contact |ens gripped does

not. ¢l ose .rhe suction syrface, wi,th the 15 resul.t .
A vl o St sl Rl B, SiheesoR, ARtk pieferred. in
partifilia Filhe]-§HAPe € O8saC Onk &R $ndrs oudTdviRahviefl BECaHt RPassilned to the
vessel shape with the fewest possible (or no) dead

one eipaeERdyssiaiy encauigar Jugh grasfemgcseeny of the iguiddn|thg vegsel is possible.
Ina %@ﬁqagi&?&gge%gﬁﬁg&meg %{%neﬁtgor%bgdui&‘f@n enings are designed as

ver can bé assigneé one or nor
nozzRANTES 0@ od pedtt REsflovelich ot drllbwk apd dewgidtinahe titken of one or more

o . liquid in the vessel js possible. 20 In_a particul arl i
indivighgly ef?‘F%hé’rﬁ’B%‘&g?re% ¢ RePHEBRY P ETEdnEagdent. the “vessel is

desigMRE ! st iRbRe HE5hIn&Evas

The through-openings in the vessel wall (or the part of the vessel designed as a sieve) are
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
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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nozzl es. The one or nore outflows or overflows are
designed in the formof one or nore individual
wo beoswghisppeni ngs, or, in a particularly prefePCEEP2007/056302
enbodi nent, the vessel is tesigned at |east 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
eni
prefeitrgﬁlg ldgﬂ%lﬁeilasﬁl egggvc gr\}@glaﬁ&?% aggy 1%;2@) %(g/nng)g trtlllegfes?% g@all. The part
of the padstlabalbd¢signge aeakicoé 1stﬂ1efetd’m|t§othg hewo@gmnartngshe Vddecl.
t hr ough- openi ngs can be nmade so snmall that a | ens
Mor&R8f)ahe §8&aPR EdnTRUEA W11l 2etuftulid gtbw, apentnaSwayl iRt one or more
through openi ngs have a di aneter of 'ess than 2 mm
lensqgr(@pebeag]age(bfn Itelkys MepRs of] a mvergmabgﬁppqijbgrdm yneans of a vacuum
grlprgﬁgflt%r aSQIIIEMI S%Etl&egiﬁ%a%gan 0.5 mm The smaller the

-'openi ngs € 30 greater the nunber of these

S‘“mePEs §%‘%h&§$eaﬁ] %qf %8’%52%:6 1?18‘\:/%&*2@% éﬂgpeéfﬁf"f*g%%c%\i%‘%q grippers, for example

gnpﬁew@uﬁ: an%e Qhiction@uHh QUL BrocAesibRASS a ARKibn AlirfAREhMESS &ldiameter of
2008/ 012152 PCT/ EP2007/ 056302 7 preferably

20%d@sg@n@6 prsfesabdy e &50%p & t greaiprarnaytiqytaskye pstirirgblyi poft #0%6 0mp greater,

rela‘u?fg St{) glﬁe %}g%g%t oy\ﬁ{e lensTt!ﬂgt BQ{; be %&9&[] %{0 S lotﬁ/é% |g%1p8¢f‘rs in the form

as a sleve ower
ofaﬁeherue'&selladld\dzréemzsebnceﬁ\mblevessel is conf| gur ed with a
turbulent flow, in such a way that one or nore |enses

In aﬁ leteﬁﬁtlpé Pe&Orrd chiboBimdiead s’mgH déhsRP ERE |c@ﬁﬁ&in1ﬂg IsBR@4] stacked
by nmeans of a vacuum 5 gripper with a snal

lense§ut§t casmceled flache Seicl diire undawenthi dival hlghdp@seﬁysblaﬁf@ furthermore
comlgtjls%g% 1§té/19€vh%cr H R RSJa?ea"unc%éf‘ﬁ%é“&&&r{jﬁ’&%Essfn_nJ B0 nfARBF hich one or

a large suction surface

mordefscg vat &6 itir@iuctd ﬁamaufdfeﬁeethtiht@tthh asssal \di‘[ﬁﬂ&i @rbubdnt flow via an
20% or greater referably of 50% or greater,
uPWEHﬁrWQV@meﬁ‘r‘P ﬁh‘i)P’éE’é‘r ably of 80%or greater, r eI at i ve
to the dianmeter of the lens that is to be grip
In angdiee peaferrest mbodgmﬁlypéﬂﬁsveml tsrf:gufp@ﬁdrwnm mayadfweqe Vdrﬂcla allows the
lens én ?Ve l@)dlr %o L ogugrrle?ﬁt Jig 1%‘[ g eeﬁsTliens am ?elevﬁceegcgln tb[ae:/c?es%gned in the

fonn&ﬁ\oeé ak nkrasddsioh @fiérﬁﬁgsl aﬁsrasﬁgémacaredeﬁ e tbg: yRBS @tssel, preferably
from underneath. The high-density buffer furthernore
in the orst P f IPBPISINAZIghiRaFGuiaTlyEBleEd At Fing & nefzeskad dhe edge of

the veSS3P Qe %ggglﬁé 1}}5@ NSuiQb1e B&J@ﬁgﬁ’ﬂ? fd? rﬂurs]ﬁ[iﬂg €hd 1%1%:, %&tnﬁﬁ? ﬁrelpper into

be Iintro rom undern Into esse
the vessehelge nt casésomhare alaaomerdton thpwasssk] moviedvedifficodt tyhsarface forces.
pi st on.
The device according to the invention is suitable for integration into an automated production

device for ophthalmic lenses, in particular for contact lenses.

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,

by means of a vacuum gripper with a small suction surface, from the turbulent flow.
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I n anot her preferred enbodi ment, the vessel is
equi pped with a spray device which allows the |ens on
wo besguiipper to be flushed off into the vessel PCT/RB2007/056302
spray device can be designesl in the formof one or
nore adm ssion openi ngs arranged at or over the edge
of the vessel, preferably in the formof one or nore
nozzl es, particularly preferably as a ring of nozzles
[
In a?’&?f%lg%f g&?ﬁdﬁi{enfgf ttlfé Hle -(g 'Ia‘no‘?@ lﬁ% ﬁdgr\résl(ﬁ 1a'll§'] pI%ced into the
vess€l rwigdp eie tuﬂiutb:nt tfloer h/}eﬁﬁeﬂls, OfGl gonvleﬂtlmﬂs gappdrerr &y means of a vacuum
pl acenment |n the vessel is e difficult by surface
grlpnea rEids 2 yHall geciione swéacsr a\rhaé]? ?%IS% are; Hwen%ei%rﬁtqu{)y means of the

turbﬁéﬂttfﬁm end 9fc IIC{HO%Q({ fdi Hudlg/t ﬁ’oﬁr{hé"%ﬁgp%f glegl?sggiug LhQRim gripper

device for ophthalmc ens In partic
with@entallctictiensedce.25 The invention further relates to a
nmet hod for singul ating ophthal mi c | enses,
In artdnl&rr ap@éfefréd enhbbyimenephtiat mafosexer@l mberisess iare #itially transferred
ans_of tuyrbulent flow and renoving
into rh?d\feweél u\ath the dyrdrlent Hewn hynacans &) cagyentiongkgiggpeg or by means of a

Vacuﬁﬂlc Y rV!JI ar nfMllt Fior rﬁﬁh{afes %ﬁlbl?n?r%% fa Cﬁleanﬂféhed 8ff from the

ent ow I n e vessel 1s preter ab generate
gr1p1h>y anéan@ bt el d»ly means sy alevicop€hd ngs or more lenses are then

sepafnfdy i b hsctsru % T o Sgereh HBRHEUER from the vessel by

meaﬁé&ﬁ%%wmgﬁﬁﬁer\%ﬂha anslMaldiion Weira@n surface, fromthe
turbulent flow WO 2008/ 012152 PCT/ EP2007/ 056302 8 In

Ina rHElﬁzu% %@e%m Lt dahﬁet'ﬂsa d, or%}ﬁe nsgg.oe[rﬁ retnﬁoeved from a

enses a e I ace nto t vessel wt
hightdanbtyl mufter fcontairibyg sm/araﬂ; statkal lcemsw,elm imemad ofgr cqpentiaral gripper or

b ns of a vacuum r with smal | suctio
by nlpd S8 vagHe PP BHToBLn 3w Fayr o uTat ang or Bz gto the vessel
w1thttll§ tultb‘d[ekﬂplfﬁ)w drb %%a’%ﬁh@d Ay nlc8AP Ve Ghd RElbViAY ﬁ'olVYaﬁc[ A8 removed
he vessel by neans of a vacuum gripper 5 w

mdl\sdmﬂllly fgue theoressliby arcens ¢fre wagotherippetef il a emalé m@nrmrface
of the nethod, one or nore lenses are initially
In artotteen phercukdy prefeoed bebvdisset ofwht mdthel, bue buhent lchkavare removed

ans of onvent i onal i pper.  or by nmeans of . a
fromv%@rﬁhE r’j”élfff%W?Wa‘é“%ﬁﬂVF%i b Kesh 03 Ryemeds; gl conventional

gr1pﬂe§ Qe by n@éﬁs 5L DadubiSh B P iith fal KRN R0 rPRE ar@RendfQ into the
he vessel by neans of a spray device. The one or nore

Vess¢1ezwsleﬁleamé>uteme ﬂowo a@ef,rb&had etf qum tiecagspret andento tidovdseditby means

of a %%geaxg?e %Ee{e/sae&)g y @g%i,s %qﬁ% uélglél vfg‘ Elgq %{rglf{gr%ovedy individually
fromSHE @& byl eds @aﬁwh&mhagﬂlppe@ w‘wmﬂl sihediurert, of the
met hod, one or nore | enses are renoved from a

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,
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

considerably longer, depending on the requirements of the method.
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hi gh-density buffer containing several stacked |enses,

by neans of a conventional gripper or by neans of a
woawswmnigzi pper with a small suction surface, POUERZ®7/056302

pl aced into the vessel 15 wth the turbulent flow, are

separated by neans of the turbulent flow and are

removed individually fromthe vessel by neans of a

vacuum gri pper with a small suction surface.

The ?e'ﬂ?(h)a?f;f e ﬁéns (‘f%n?[ﬂeyvegsre? eerffe%%deogb[ﬁg iegig 'B%:mg suél&tﬁ by underpressure

onto hh@ittadbﬂnsmtts)drfbw cﬁf&he emtlﬁi @ippgr, aed ércdkresioadk ﬁﬂbrh&qﬂea) the mode
by nmeans of a caonventi onal ri pper or_ by nean
of OR%mmﬁf@in@Pn% M GHAPITS SLRSPENV R AL, vearh %akeS place cither
X
o HENEARL CPITEAS, M P eSTRle ! Db, LB S, e
ﬂothsthdby nmeans of a spray device, are separated by
means of the turbulent flow and are renoved
The 'tip @Miedmhhm grippomnis teiteeess etatidaryreams tafbukny A6wWWN in a preferred
per wwth a small suctjon_surface. |In another

emb?fam@mc {8 BPYSH Pong By Fh@duréﬁiﬁaaﬂ%ﬂheomov%eq&é@rﬁb@ thgerbulent flow
per BRSO Bl SRORL o O LB o ADLRLDL o i
m1dd1@ of the wessd ab,a pdift mme thendthadedge dfithnt vestdle The Sisst Ipoimit lphmcularly

turbul ent, f] ow by neans of. the war.d no nt o
prefieily SPOR PRI B ENTUNGBPOT b Hopat b SUPPRel dhgpcudin erpper i

held @%@ﬁa@fm ttlﬁleet&wlg’rﬁl 5, thi sqwip?éfgraﬁfy%(ft QIRY &6l the middle of the vessel,
individually fromthe vessel by meéans of a vacuum

but mriippaty picldrably sitral II’OIBUN‘[WW therddgeef tihecawedid thermiddle of the

Vess?cif Tiil‘éelglilgeg%gli dlent'ht ngtllri/ Et e{ggcrélutglg g%pl}geg etpler? Lo thle shape and

dimePgibhs 6 R V¥sdr &f Bicatityildat SIOGOAMStionoWaY @k, thé Aesighvel the vacuum
time can al so be 30 consi derably | onger, dependi ng on

grippokein agfifiulas ab b tipfof fievasumogrippD ThooR Pty ofimmersion is preferably

Shgh?qE/Er%%§7é§f ?E% %HT@%MHEEHS§LGQ1UIPe lens fromthe

vess sucked by

d rLess nt surface of th
suitdfi GRSt BT SERGe HsT Fef it i g or more
disinf®éag 1@§re&lB@t§ adaltod1@fon€ @R ‘%ﬁﬂ'&ﬂe@ RBIut¥AE Y@l €4lFhe, and organic
The renpval fromthe vessel takes place either from

solventye [orj graingle dhanol.om t he vessel when enptied or
partially enptied of liquid, preferably 5 fromthe
liquid. The tip of the vacuum gripper is either held
stationary in the turbulent flowor, in a preferred

Exammdlesli rent, is noved along by the turbulent flow The
novenment through the turbulent flow preferably takes

In a RbaGeorakén GontapAbikes tak tveRgpratiucd e b RbnVREbNn N ABtoBGGR] production
of the vessel t hrough the

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

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

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



10

15

m ddl e of the vessel, to a point near the other edge
of the vessel. The first point particularly 10
w@eeBeiabty corresponds to the inmersion poi nt POI/EPTI®7/056302
vacuum gri pper. If the vacuam gripper is held
stationary in the turbulent flow, this is preferably
not done in the mddle of the vessel, but
particularly preferably at a point between the edge of
Wate¥ H)eat\{ga%§§)3 %ntq hte%?lt 'ﬂl}gq)egsepév ! RfhedSR EElleS1 J&iewith through-openings
rsiron é@ th > the vacuun16r|pper
thﬁeﬂ&mdﬁimmUBheh&@hpmuﬁmdmgﬁWﬁEﬂSW@%SW@idﬂhenﬂe?heﬂpwamnugqmt
turbulent flow cgnditions and on the design of the
mih% 8@Wﬁ1§”@ﬁ“ﬁé@N@6P99ﬁﬁﬂt|kh@5¥ of the tip of the
vacuum gri pper. The depth of immersion is preferab

In a §yst gtﬁp, befween k ansl 1(blggscis avese siioduend inedhe ﬁﬁ’éle]smﬂf’%(éées@@ﬂ with the
aid otflaev lggippéuAtft%P Ll @h(%rjt ﬂ&%ﬁl ?1{ﬁen(5ttg 80% Sg‘o%ﬁg) iy tfl@ t&r&ﬁen‘[ ﬂow one

tur b

indivddhsil mérSCzItl Agnienghe dﬂrﬁmteﬂ freal the mibuleno ﬂ5womtb uﬁé arde df a vacuum
. solutions, for, exanple saline, and organlc sol vent s,

grippes r(watkathsece SEROHNG S 2OClEvep Rediamelsr 1) 4B gpEy giopresponding to

diameR? bf tHRQNERGE sukGRSES1 Slﬂﬁh FarRf P GR o Rp@ate packaging container
conventi onal automat ed pro Uction method Were pf aced

(one pyntamanperdénsg.crhiesttp oas kepganed) petilsthemetversaotlest left tidb grip.| Fhereafter,

e be with a 0 nmat el 5 mm .
a f@?ﬁi it‘]’ éﬁglﬁﬂseafwggplpg%?qu{l 1’}9 %afgﬁ‘leq??b@egoﬁ sg%tvvlth the aid of a
meh§ﬂ§ﬁ®er25 were stacked in a storage liquid (water).
The l'aboratory test was conducted with the test device
0 :
Tho ALk 2nbBich! GoreGinal)tnedlRh foPBEHeEh o Rns using conventional
automhticd hn@th(bdisr Imagest dah iof ewadsmylenmnﬂlem‘ wsgevel aISIHIglEZileS‘[eBCG of the

di anet e arranged in a.rin rnatl
vaculoiPRen G i o oS 838 GriMIH g eN o4 G (sriror [ Bpurbuler
ﬂow‘@@splﬁéyﬂ%ngﬁﬁ@ﬁ Bh&dginthenfattepel - shaped 30 vessel had a

hei ght of cm and a maxi mum di anmeter of 4 cm The

vessel was fllled wi th WO 2008/ 012152

PCT/ EP2007/ 056302 10 water to at least 2/3 of its

hei ght. The vessel was furthernore designed with

t hr ough- openi ngs which extended to 1/2 its hei ght and
t hrough which water was delivered. The flow t hroughput
in the | aboratory test was between 0.9 and 1.1 1/ mn.
In a first step, between 1 and 10 | enses were

i ntroduced into the funnel -shaped vessel with the
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5 aid of a vacuumgripper. After a short dwell time (5
to 10 seconds) in the turbulent flow, one individua

woews/oai1sa ti ne was renoved from the turbul ent PET/ER2007/056302

with the aid of a vacuum guipper (with three suction
hol es, each with a dianmeter of 0.8 nm correspondi ng
to a dianeter of the suction surface of 1.5 nmm and
transferred into a separate packagi ng contai ner (one

Ckﬂﬁﬁgtainer per lens). This step was repeated until

re was no lens left to grip. Thereafter, 10 a
further 1 to 10 I enses were introduced into the
funnel -shaped vessel with the aid of a vacuum

gr DeieE for KiuRia k dehiMEInGe Ndndés) ElhfanerliRdfbynaldsyel REEKSE: or more
for the presence of a |ens using conventiona

au@cbwml@@ opgtirgsdhthal gredlesigaed togsnemicsy bl fosnindgis vessel, and
% VR uﬁl % n@ ?'4”93( ?néaﬂssto?%ﬁcﬁ)fmchaﬁualv(gﬁutﬁﬂiﬂlg:r [RES 2 can be
|ng ens, or renovi han one
| eft‘movﬁ:d dmnﬁ hie: vessddybledriicteriZedfihahatf t;he vatwage geippen Atiodesigned in
packagi ng contalner WD 2008/ 012152 PCT/ EP2007/ 056302 .
115Ueha ey thet thesyeiion susface P higs P diamierofhtOfarhdess, preferably of 5%
| CHSIES: oPIBIURALAL] 3EE hRIMESIR! 2 fhatlshf pe afpfLa Tor @
adm ssion openings 7 t are eS|gne rate a
turbulent flowin this vessel, and 5 by a vacuum
gripper 4 by means of which individual ophthalnic
ses

cripSie aroiad fn ORETatob Rty PR BB sy sgipppish bgs o smal

| Nsuchiblf Buracd&ywiihahe éthrﬁor%%ldsoﬂeﬁe‘#ﬂﬁﬁﬁ 8mall RA&iod surface with 1 to 4
di aneter of 10% or |ess, preferably of 5% or |ess, of

t heeoles, arwsicelaris prefprabbiphireall sicion ayréace withancitole o be
gri pped. 10 2. Device according to Caim1,
characterized in that the vacuum gripper 4 has a snal
suction surface 5 with one or nore holes, preferably a
S nﬁb{fics aedording seibhi@ o thel ffrécedlingocldimshaliaescterppad tin chalt alid yessel 3 is
era snall suction surface with one hole. 3.
%1 sgewf Wiy degensdet g@fasttlﬁ AN AEEE @R AEVR ai ns,
characterlzed in that the vessel 3 is 15
funnel -shaped and is designed at |east in one area as

a sieve. 4. Device according to one of the preceding _
cl Bevse a@dmadlag tepng etitherprededingt dempeglseict@ized in that the vessel 3 is

confi-gur uch a t hat one nor e _opht hal m ¢ o
o sl H AR Ynd SEoRBabo BRE ondBrdrid Bisge in it by
gr in?&%rof@coﬁffer&oﬁﬂc‘gﬂﬁﬁbﬂéﬂ dIRBkacHrh Brigp &Rt a SMEM k@fion surface.
surface

Device according to one of the preceding claims, characterized in that the vessel
comprises, as the admission openings 7, a spray device in the form of one or more

nozzles arranged at or over the edge of the vessel.

Device according to one of Claims 1 to 3, characterized in that a high-density buffer
containing several stacked lenses and comprising a piston 12 is connected to the vessel
3 from underneath, by means of which piston one or more ophthalmic lenses can be

introduced from underneath into the vessel with the turbulent flow.
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20 5. Device according to one of the preceding clains,
characterized in that the vessel conprises, as the

wa@dens®silen openi ngs 7, a spray device in the fpCVER{007/056302

10.

one or nore nozzles arranged at or over the edge of

the vessel. 25 6. Device according to one of Clains 1

to 3, characterized in that a high-density buffer

cont ai ni ng several stacked | enses and conprising a

piston 12 is connected to the vessel 3 from

under neat h, by means of which piston one or nore
ntrodﬁced f.r om under ne

limc |le at h
n}a%lnflog 8@%%%8% Pﬂﬂt&l?@m% l].ﬁnSEﬁ & ?,ra?tlerdwd Q%s aratmg several lenses
209181 Qekddl B3 ahk BPARBUIEMHERP dnd fetnokingVRdR@dhal @hses from the vessel

si ngul ati ng ophthal mc | enses, characterized by

sebagennegl & sgana) gripnes ewith ¢ gmall peefi susiacenchipggcigrized in that the
f/gi; %‘Hllgrﬂtﬂow &Vvh@o&f;&%gxa&aea B?!m aﬁé@% r[ e&%‘%&e apﬁ%msfog%penmgs
sumﬂimnhmwm&aﬁ@vumhbkﬁﬁkeﬂ¢ﬂﬁdxmd bﬁakmhmef5vhunbmgeppmrwnha
flow in the vessel is generated by nmeans of one or
motBalhehe 188 syiRcs papmAbS urbWemt low-t hat t he i ndi vi dua
| enses are renoved, by neans of a vacuum gripper wth
a small suction surface, fromthe turbulent flow 8.
Met hod according to one of Claim7, characterized in
t hixtethddeaccendmgatio dns adfleint @dchayactetzed hre thag tie tomiomg is effected by

sucked .under sur onto the surf ace

¢ U bR GRTB Rt et Famg S o Bl vacuum
ei igder RBE AP ob qieebaﬁﬁlﬁhl ﬂ[ﬂ?ér)élﬂhé‘r Eé\@% ha1d biatiemry fid shw tuBllent flow
bei ng noved al ong by t ur bul en | ow. 9. ﬁ%
acedradiggores deee by theltubpsnyllayid 8, characterlzed in

that one or nore lenses 15 are, in a first step,

renmoved froma high-density buffer containing severa

stacked |enses, by nmeans of a conventional gripper or

of Methodcacuondgry topee ofidlhing % amd B, chaeictoized suthhaom; oamdre lenses

aBa?reNé}a% &%st;gttg]gr 1%9:?1}%@\6/ 3?(%1%11 @W]gtgnéglgq?hé b qbr”oc%gt[alrfulng Vgeveral stacked

c hf%ﬁ?e%t & k&l Joh%ntlogm g}@&so&ff BB §r1gﬁer%ﬁ§é tMall suction

buffer containing sever al | enses connect ed
f r amfagededneaplhcadantortbe vessslseith thomerbolennidow. | enses are
i ntroduced into the vessel with the turbulent flow by

nmeans of the upward novenent of a piston under the
stacked | enses.

Method according to one of Claims 7 to 9, characterized in that, by means of a high-
density buffer containing several stacked lenses and connected from underneath to the
vessel, one or more lenses are introduced into the vessel with the turbulent flow by

means of the upward movement of a piston under the stacked lenses.



