Met hod and apparatus for detecting presence of an
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package. The nethod for detecting the presence of an
ophthalmc lens, particularly a contact lens, in a
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Under certain circumstances, empty packages may appear in the process. Without checking
the presence of a contact lens in each package, an empty package may be delivered to the
customer, which is considered a serious quality issue in a competitive market situation.
Empty packages in the process may be recognised by chance or by spot checks, with the
result, that either the whole batch has to be rejected or all the contact lens packages of the
batch have to undergo manuai checking. Both procedures involve substantial costs and
effort.

The following technical solutions are known for detecting the presence of an ophthalmic

lens, particularly a contact lens, in a package:
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EP1050470 A discloses a method and a device for detecting the presence of an ophthalmic

lens, particularly a contact lens, in a package. The method uses a spectroscopic process.

Packages containing a contact lens have a characteristic change in their measuring
spectrum compared with a package without a contact lens. By evaluating the spectra, it is
possible to determine whether or not there is a contact lens in a package. The method is
suitable for checking already sealed packages with the packages remaining intact.

EP1057730 A discloses a method and a device for detecting the presence of an ophthalmic

lens using electromagnetic radiation of a characteristic resonance frequency of atomic

groups within the object (e.g. a contact lens), in particular using near infrared radiation (NIR).
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predetermined procedure to identify the object as a lens or as not a lens.

The invention is therefore based on the problem of providing a reliable and simple testing
method with which it is possible to detect, at low cost and a with a limited logical setup,
whether an ophthalmic lens, especiaily a contact lens, is actually present in a package. Such
method should be reliable for wet, slightly wet as well as for dry lenses.

The invention solves this problem with the features indicated in claim 1. As far as further
essential refinements are concerned, reference is made to the dependent claims.
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A “detection system” in terms of the present invention comprises an emitter for
electromagnetic radiation of the respective wavelength as well as a camera.

A “camera” in terms of the present invention is a detector for electromagnetic
radiation of the respective wavelength. e.g. a x-ray camera for electromagnetic radiation in
the x-ray spectrum or a CCD camera for electromagnetic radiation in the visible spectrum.

A “line camera” in terms of the present invention is a camera, wherein the detector is

a linear device, with a line resolution of preferably 128 pixels.

Surprisingly, it has been found that the combination of a x-ray detection system and an
optical detection system allows the reliable detection of the presence of an ophthalmic lens,
particularly a contact lens, in a package. In particular the use of an x-ray detection system

improves the detection of “wet” contact lenses compared to methods known in the art.
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As shown in FIG. 3 the detection systems are preferably arranged above or below the tool
holder 4. Further, as schematically indicated in FIG. 3, the detection systems are moved
back and forth over the packages in the tool holder 4 in a scanning type motion. Ina
preferred embodiment, the tool holder 4 is stopped for lens detection in the measuring area
of each of the detection systems. More preferably the detection systems are moved by the
same actuation means in a simultaneous scanning type motion.
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As is also evident the packaging appliance is advantageously equipped with & sensor 12,
which detects when a tool holder 4 mounted with the package 3 reaches each of the
measuring areas. The sensor 12 records when a tool holder 4 leaves and/or enters the
measuring areas. Thus, it is not necessary to incorporate series of stoppers or other
synchronisation measures.

Of course it is also possible to design the checking system independently of a blister strip

consisting of five blister packages, and to undertake individual detection and processing.
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The method according to the invention may be used to detect the presence of an ophthalmic
lens, particularly a contact lens, in a package, preferably in a blister container, prior to
applying a film or after applying and sealing the film. Most preferably the method is used to
detect the presence of an ophthalmic lens, particularly a contact lens, in an open package,
i.e. prior to applying and sealing the film. In a preferred embodiment of the invention, the
presence check is performed before the package is filled with saline solution, i.e. with the
“dry” package.

In a second general aspect the invention is directed to an apparatus for detecting ophthalmic
lenses, particularly contact lenses, in a package, particularly a blister package, wherein the
apparatus comprises a x-ray detection system for detecting an ophthalimic lens and an

optical detection system for detecting an ophthalmic lens.
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ey ESREIRTREA LBl I R RLET0) BT oy
detectidni systenpdetetts @n cmhthdhylcﬂéns second systemin a second
position. The nethod according to the invention may be
used to detect the presence of an ophthalmc iens,

Moreovpr there uiagrddyvantagenisiiche & eprmusmrrﬂoatfpanﬂc&m detected malbeing

cont ai a filmor
empty tSPFe%UPOJ'&%W 'W&”&%’S“Egﬂ thg ?Ifﬁ?qr?q %%%%st pref er abl y
the nmethod is used to det ect the presence of an
ophthalmc lens, particularly a contact lens, in an
open package, i.e. prior to applying and sealing the
Exampleém In a preferred enbodi ment of the invention, the
presence check is perfornmed before the package is
filled with saline solution, i.e. with the "dry"

The follBRlsa8ss chitied cHEEPREy gﬁéb%rnﬂile aeReefectdtEusiny 8 r@hemg Sevice
directed to an apparatus for detecting ht hal m

according HxRIE. 3 gamprising g,flﬁ} detsiction syStemyds amI qpti alﬁ%@ g\/IS camera)
and a sB8drd deibatiohsysteR] With & k-rRpicfneraiRIr8Y BarhB@):appar at us

conprises a x-ray detection systemfor detecting an
ophthalmc | ens and an

Example 1: “Dry” lenses in open packages with “dry” empty packages randomly distributed.

50% “dry” empty packages were produced, i.e. not containing a contact lens (CL) in one of
the five blister containers of a blister strip (e.g. a situation as shown in F1G.1). All blister
containers were “dry” blister containers, i.e. not containing saline solution. Further, the “dry”
empty packages were not containing any saline solution or any drop of water.

“Dry” lenses for the purpose of this test are soft contact lenses prior to hydration or “slightly
wet" lenses with a water content of less than 30% by weight or a lens which is wet only on
the surface.

The “dry” empty packages were randomly distributed among the tool holders. An evaluation
was made by making a comparison between a manual inspection and the combined results

of the contact lenses detected by the two cameras.



optical detection systemfor detecting an ophthal mc
lens.In a preferred enbodi nent, the x-ray detection
WG BT /e8286DNPri ses a x-ray line canmera, wth a PCTIEP2007/050332
resol ution of preferably 128 pixels. Preferably, the
apparatus further conpri seg_a sensor for detecting
when a package enters and/ dor | eaves the neasuring area
of the detection systens. Mdire preferably the
apparatus conprises an el ectronic eval uati on neans,
whi ch is capabl e of conbining the results of detecting
Test redifisophthal mc Iens in a package by a x-ray detection
— —systemand the results of detecting an ophthal mc |ens
in a padd8gemieya an dptaycametet eddnyal isspacton  apembined
rejecting the package if neither the optical dg&,%gtém
system nor the x-ray detection system detects an
CL presgpht hal 66 | ens. Mor388ver, ther 866my advant ageously be
L not eQérﬁVi sigon for the  package detggted as being eggpfy to
€ automatically renoved fromthe packagi ng appl1ance.
total Exanpl es#00he fol | owi4Rf tests cadbPed out by way of
exanpl e were effected using a checking device
according to FIG 3 conprising a first detection
The tesbsrsvarthail thia peeseope pteintach lemsas (s\de®dedral ajateati1Q0% by the
. e =
combinfEH U ne Gty s St B hothy Fodfef Bl 1 Wik RIS the one nor
the othgraakegebadnotmdtidey thesasencepefcklage SThedastduitlyer shows, that the X-
i i % " drv" desy wa
ray carfrgbioh Bl natprvic donsBIFL eRRERRORY, pEy BlcReySfi rar
lenses. fThe eotmbinstien otthathed cemsrasfthes enabdasdaultfree detestion todbe made of
it I on hown in F1G 1). Al blister containers
Contad\?%nlﬁégindér){/)aa%g?'st er containers, i.e. not containing
saline solution. Further, the "dry" enpty packages
were not containing any saline solution or any drop of
water. "Dry" |lenses for the purpose of this test are
Example @f tWetl teraes il epesgsachages witho"dny canaity packages saridghy gistributed.
wet" lenses with a water content of |ess than 30% by
wei ght or a lens which is wet only on the surface. The
50% “diytl embtyeparkygesawéregesdweed gi.a. anticoritainidp st aontact keds 4obnig one of

e et s F unR T S R S RO ) A it
containesmura édryt Blistdrtcontainers, i.e. not containing saline solution. Further, the “dry”
empty packages were not containing any saline solution or any drop of water.

“Wet" lenses for the purpose of this test are soft contact lenses after hydration with a water
content of at least 30% by weight.

The “dry” empty packages were randomly distributed among the tool holders. An evaluation
was made by making a comparison between a manual inspection and the combined results

of the contact lenses detected by the two cameras.

Test results:

VIS camera X-ray camera  manual inspection  combined
consistency
CL present 360 360 360
CL not present 40 40 40 100%

total 400 400 400



of the contact |enses detected by the two canmeras. Test
results: VIS canera X-ray canera nmanual inspection
wa@ eovhiosess consi stency CL present 360 390 360 QRCTIBP2007/050332
present 40 10 40 100%total 400 400 400 The test shows
that the presence of contagi lenses is detected at a
rate of 100% by the conbination of the two caneras.
There was not a single case in which neither the one
nor the other canera had not noticed the absence of a
The test shmsvs tiiakthe gsesenge pheantadidenses isdatested ada mfe hhEG% by the
comblné’l]io(?\r@ ﬂ"{@%djceﬂﬂéra t'ﬁ*@r&'%ag ABEA §ﬁ1§l@t E@W\Lvﬁéh hefherhe/ o one nor

ages W "'ense e conbination o
the otherwamem he@memcslcew@ @tn:amae@,f g lgns 1 Therteet fudiher@hown, that for the
f i e | i

spemﬂcﬁ%%{gﬁg%eoﬁsofgﬂw @gﬁ gh@[&}%ﬁ ;\htgso? V\&ﬂf‘ﬁﬁt gﬁ/ "'%?}g%eh €amera alone
would ppevidencansistent desulty f@flmn’cv ba@l@aes 50% "dry" enpty

packages were produced, i.e. not containing a contact

lens (CL) in one of the five blister containers of a

blister strip (e.g. a situation as shown in FIG1).

Exanofld, 8. s FPER SRl L gl bR Shet A Erisea
"d{y" enpty packages were not contalnlng any sal i ne
g/ & f i
s0% B i aegfYofd 8Blod B ot ey 785851, B one o

the fiverb}isteacwrdammstdﬁ agbligter etripdegt elsttuaifonas SIhewstin BE34 byl blister

g dh r ¥ . .
contar it LY PSR SL SBBE ooy
“wet” emawqadoyagmkwerg cantagrmaup ©otd0gdohwetera nanual

Dy 1ep§EL Pt hgjc[‘u Q% ddfgr)ﬁjs ?‘%gg ”So‘?t 60‘?1?&& e_%s%’ge g@é}% BOH=AEH or “slightly

2Nses
wet” Iertsamth avatay cardengrod lase e SO%meghmr a derisi which is wet only on
the surfagd’™>" stency
The “wet” empty packages were randomly distributed among the tool holders. An evaluation
was made by making a comparison between a manual inspection and the combined results

of the contact lenses detected by the two cameras.

Test results:

VIS camera X-ray camera  manual inspection  combined
consistency
CL present 360 390 360
CL not present 40 10 40 100%
total 400 400 400

The test shows that the presence of contact lenses is detected at a rate of 100% by the
combination of the two cameras. There was not a single case in which neither the one nor
the other camera had not noticed the absence of a lens. The test further shows, that the X-
ray camera alone would not provide consistent results for “wet” empty packages with “dry”
lenses. The combination of the two cameras thus enables fault-free detection to be made of

contact lenses in a package.



CL present 360 360 360 CL not present 40 40 40 100%
total 400 400 400The test shows that the presence of
w@onragassd enses i s detected at a rate of 100% bYT/EPmE07/050332

conbi nation of the two caneras. There was not a single
case in which neither the 10121e nor the other canera had
not noticed the absence of'a |l ens. The test further
shows, that for the specific test situation of only
"dry" packages with or without "wet" |enses each

Example anbwet” &dnsae innpanchaokagasdetc’'oet’i st paciemek randemly distributed.
enpty packages. Exanple 3: "Dry" lenses in open
packages with "wet" enpty packages randonly

50% "weli” strptyopdckege @86’ pretilicesinipe. ynop ecritaigng aveantagh teopgd(€epin one of

e oy a5 2R Sy BB ST o hboh o £ Pyl

contamenstwmefdm” biistes frontairiens, FeGudt)cont@liringosalise epiutemthoweyes the

o en ; | ster. cont | not contai ni ng
wet erggtly pﬁgk%sd’ﬁ%ﬁon% T n@héﬂ'ot\g%erenpty packages
“Wet" lamgee for tind pmrpbmgoﬂxplsttestw@soﬂ caftastddrees after lyydratemseth a water
for, the pyrpose thls test are soft contact |enses
Conte”tﬁ?PBlFagtMEYngg' "slightly wet" lenses with a
The “wataémptyGaokagts \mérelraamniljn distrib0fedamovey thhttoa hokietse As evaluation
iLch is wet o 0 he surfac The .
was mafa oy A & PePaNRed ROVERTE Piof e e e BB R bined resuts
of the cbatadigessesAetented bptheawowamenssde by maki ng a conpari son
bet ween a manual i nspection and the conbined results
of the contact | enses detected by the two caneras.
Testreshftgt results: VIS canmera X-ray camera nanual
I nspecti conbi ned ¢consi stency CL p 360 39 0
CL not @gfémerio 1 IRy W/’“toF’é"‘f”“ﬂ[}’BSE&F&"ﬂooc‘f‘Wg'”%g
t est shovvs that the presence of contact | ensescossistency
0
CL presint ECtedi @l a rate of;,100% by the,
CL not present 10 40 40 100%

total 400 400 400

The test shows that the presence of contact lenses is detected at a rate of 100% by the
combination of the two cameras. There was not a single case in which neither the one nor
the other camera had not noticed the absence of a lens. The test further shows, that the VIS
camera alone would not provide consistent results for “wet” empty packages with “wet’
lenses. The combination of the two cameras thus enables fault-free detection to be made of
contact lenses in a package.

Example 5: Mixed sample set in an automated preduction line

In a set up as described in examples 1 to 4, a mixed sample set of 1040 packages was
tested under realistic conditions in an automated production line, wherein in the mixed
sample set 123 no-lens packages were randomly distributed. All packages were either “dry”
or “wet” packages, i.e. not containing saline solution. The lenses were either “dry” lenses or

“wet” lenses.



conbi nation of the two caneras. There was not a single
case in which neither the one nor the other camera had
woedo7ngassced t he absence of a |lens. The test fReT/AR1007/050332
shows, that the Xray canera al one woul d not provide
consi stent results for "wel,’ enpty packages with "dry"
| enses. The conbi nati on of %he two caneras thus
enabl es fault-free detection to be nmade of contact
| enses in a package. Exanpie 4: "Wet" | enses in open
packages with "wet" enpty packages randonly
Resyltsdi Stributed. 50% "wet"” enpty packages were produced,
—1.e. not containing a contact lens (CL) in_one of the
The restiits weis) vesified by orangaliesrection of all 1040 mackagssp Te cgmbigation of the
two canHrbe Btk O %@.{léf*ﬁé’é"@u 435 Ea-@négoac@ges Bt S 9 7 GRBkRGHith 2
wer e ry I ster contalners, 1.e. not contalning
contact deisipnesenb(aonsistencHdOR¥ebr , the "wet" enpty packages
were containing up to 100 m of water. "Wet" | enses
for the purpose of this test are soft contact |enses
after hydration with a water content of at |east 30%
by wei ght. The "wet" enpty packages were randomy
di stri buted anong the tool hol ders. An eval uation was
made by maki ng a conpari son between a manua
i nspection and the conbined results of the contact
| enses detected by the two caneras. Test results: VIS
canmera X-ray camera manual inspection conbi ned
consi stency CL present 390 360 360 CL not present 10
40 40 100% total 400 400 400 The test shows that the
presence of contact |lenses is detected at a rate of
100% by the conbination of the two caneras. There was
not a single case in which neither the one nor the
ot her canera had not noticed the absence of a |ens.
The test further shows, that the VIS canera al one
woul d not provide consistent results for "wet" enpty
packages with "wef |enses. The conbi nation of the two
caneras thus enables fault-free detection to be nmade
of



contact lenses in a package. Exanple 5: M xed sanple

set in an automated production line In a set up as
walewensdsed in exanples 1 to 4, a m xed sanpl e BEL/EP{007/050332

1040 packages was tested under realistic conditions in

an aut omat ed production line, wherein in the m xed

sanpl e set 123 no-|ens packRages were randonly

di stributed. Al packages were either "dry" or "wef

packages, i.e. not containing saline solution. The

| enses were either "dry" |lenses or "wet"

| enses. Results: The results were verified by nmanua

Clalmsﬁ nspection of all 1040 packages. The conbi nati on of

the two caneras detected fault-free all 123 no-Ilens
packages and all 917 packages with a contact Jens
present (consistency 100%.C ains 1. Method for

Membs%ﬂd%at.hs e £12885R AfanHphHalthiBMA¥ BakiBMEry a contact lens, in
partlcu ar | y a contact 'ens N a acka e,

a package draraderised in Hat tner@casm'agc@eplsedcfﬁée@éanqeoqf an ophthalmic
|eH£ RAFHASphtal ABteRBAY HakdFh Gnd QA an xRy ABtRRGA Sttem.

detection systemand with an x-ray detection system

2. Method according to claim1, conprising the

following steps: first checking a package for presence

of an ophthalmc lens with an x-ray detection system

Methed agprsdioorig clsdm d. pRIBRIERIRY thefollomingetiers:of an
@P?%Eghg]cc écﬁéb% e bes@ﬁ‘cé)&tdncrﬁiht%%%thﬂltﬁ %8 RQH?/ d§tect|on

ding to claiml or 2, further conpri
Systasn; sth%’p)daﬁﬁk'ﬂg(ﬁﬂﬂ PAGKGOS fos Prasenre of T orhmkalpllers ngh an optical

de?éét% gtl@ e for presence of an ophthalmc lens with
an xn%g ggt ection system and of the checking said

package for presence of an ophthalmc lens wth an
optical detection system whereby presence of an
ophthalmc lens is given if either one or both results
Method eccpdingdaciainf! R, 8pihensempiisingthe step of: et hod

Cﬁ'ﬁ&ﬂlh 'tﬁkgretsgltéjgﬁng %Eé‘%(r % id ﬁé@c’a for ptr@se%ce of Bn WBhtRBimic lens

ep ck age 1s cnec sequen y by
wifeae stray detegtianesstermand ef thaehpeldnagrid pgchagstforrpr@wce of an

oﬁﬁﬁ@mﬂﬂéhg Wﬂﬂ an optical detection system, whereby presence of an ophthalmic
lens is given if either one or both results detect presence of an ophthalmic lens.

Method according to one or more of claims 1 to 3, in which the package is checked
subsequently by the two detection systems, while the package is kept in the same

position.

Method according to one or more of claims 1 to 3, in which the package is checked
simultaneously by the two detection systems, while the package is kept in the same
position.
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5. Method according to one or nore of clainms 1 to 3 ,
in which the package is checked sinultaneously by the
wo w7 deasert i on systens, while the package is KBQL/EP2007/050332
the same position.6 . Method according to one or nore
of claims 1 to 3, in vvhic4the package i s checked
subsequently by the two detection systenms, while the
package is checked by the first systemin a first
position and by the second systemin a second
Mpthod taicoerding.to App ar etonss of @ialmseTt toc, imyhish thenpaakage is checked
sdb%g ll?e?ﬁl ltllié %@ét!e%/tlo‘ﬁ@g \Aﬁ%rpg'cﬁaqaehg%ﬁgﬁ\%r@a the first
systﬂmm 3 first aosmcrraa}ndjiat téletseomnobwt@mrf@se@@dm iy an
ophthalmc I ens and an optical detection systemfor
detecting an ophthalmc lens. 8 . Apparatus according
to claim?7, in which the x-ray detection system
C
ARG e ebchnb Bbpnalile RATES Baruier (ROAGE! Lfadts A Plckde,
pammmm mglnmmachagma\ttagaen mmpsraawtmpmmmraymtecﬁon
W,
33 5t 3n b Rrg St PHpRRectif sydbin b AldEcing
aranphﬁhdnmbnsc eval uati on neans, which is capabl e of
conbining the results of detecting an ophthalmc | ens
in a package by a x-ray detection system and the
results of detecting an ophthalmc Iens in a package

Bl BB e T, P P B0 e o

linehmameraay det ection system detects an opht haI mc |ens.

Apparatus according to claims 7 or 8 further comprising a sensor for detecting when a

package enters and/or leaves the measuring area of the detection systems.

Apparatus according to one of claims 7 to 9 further comprising an electronic evaluation
means, which is capable of combining the results of detecting an ophthalmic lens in a
package by a x-ray detection system and the results of detecting an ophthalmic lens in
a package by an optical detection system, and rejecting the package if neither the
optical detection system nor the x-ray detection system detects an ophthalmic lens.



