WO 2007/ 082859 PCT/ EP2007/ 050332 Method and apparatus for detecting
presence of an ophthalmc lens in a package The invention relates to a

nmet hod and apparatus for detecting the presence of an ophthalmc |ens,
particul arl WR2WEMR2EYt | ens, in a package. The net hod f oPCHEPOTNINGP2 he
presence of an ophthalmc lens, particularly a contact |lens, in a package,
is characterised in that the packager is checked for presence of an
ophthalmc lens with a x-ray detection systemand wth an optical detection
system whereby presence of an ophthalmc lens is given if either one or
bot h cangygs detect presence of . an ophthalmc |lens. .Qphthal mc |enses are
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t hen packaged and subjected to heat sterilisation at 121C in an autocl ave.
Under certain circunstances, enpty packages may appear in the process.

Wt hout  ghpnthkini@lenédscard USSAN pRaced irfa FaRhgSfor bidRyeidnd9araranBpsrk e, an enpty
package may be delivered to the custoner, which is considered a serious
qual i ty PESSETiRACkRGSS AR89-F2Ilpe Diistpikackages, ApiRter. Packags spnsistsiol gelestity ¢ he
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i nvol ve sgomaihé@nti al costs and effort. The follow ng technical solutions are
known for detecting the presence of an ophthalmc
In particular, contact lenses that are produced in large unit numbers, for example disposable
contact lenses, are sealed into blister packages. Such contact fenses are preferably
manufactured by fully automated so-called mould or full-mould processes. The contact
lenses producadin this manner are moulded parts usually having little mechanical stability
and a water content of more than 60 % by weight. After manufacture, the‘lens is usually
checked:for defects, then packaged and suhbjected to heat sterilisation at 121°C in an
autoclave.

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 allithe contactiens packages of:the
batch have to undergo manual checking. Both procedures involve substantial costs and
effort.

The following technical solutions are known for detecting the presence of an ophthalniic
lens, particularly a contact lens, in a package:



| ens, particularly a contact lens, in a package: W) 2007/082859

PCT/ EP2007/ 050332 -2 EP0885734 A discl oses a nethod and system for
verifying the presence of a lens in a transparent package. The net hod

conpri ses t WO B8l noving the package into an i nspeeCrEr2qoeso832on, and
conducting a |light beamthrough the package and onto an image plane to form
an i mage of the package on the imge p#gne. The met hod further conprises

the steps of generating a set of signalfs representing the imge on the inmage
plane, and analyzing those signals to deternine whether a lens is present
in the package. This analyzing step, includes the steps of searching the
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w t hout a contac e -spe
ophthalmic lens, such as a contact lens in salme solutlon in a container using a source of

electromagnetic energy in the ultraviolet range located relative to the container to direct
ultraviolet electromggnetic energy at the container and a detector disposed relative to the
source which is reflected by the lens and the container and a processor for determining the
presence or position of the lens in the container responsive to the reflection of the ultraviolet

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 compareda with a package without a contact lens. By evaluating the spectra it-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).



possi ble to determ ne whether or not there is a contact lens in a package.
The nmethod is suitable for checking al ready seal ed packages with the
packages renmai ning intact. EP1057730 A discloses a nethod and a device for
detecting t mwo moeerswe of an ophthalmc | ens using el ecpto/iRgdehioss2

radi ation of a characteristic resonance frequency of atomc groups within
the object (e.g. a contact; lens), in particular using near infrared
radiation (NIR). WD 2007/082859 PCT/ EP2007/050332 -3 EPt109011 A di scl oses
a method and a device for registering the presence of an ophthalmc Iens;
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systens require a rather conplex

There are several draw backs to the methods known in the art for detecting the presence of
an ophthalmic lens, particularly a contact lens, in a package. Optical detection systems, in
particular in the ultraviolet or visible range of electromagnetic radiation, are suitable to detect
slightly wet or dry lenses very reliable, but often fail to detect wet lenses. It is particularly
difficult to differentiate between a drop of water and a:wet lens in a spackage Temperature

logical setup for rehable detection, as for.each abject image found in the total package
image, values for a plurality of parameters have to be identified and analyzed accordingto a
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 itiis possible to detect, at low cost and a with a limited Iogical setup,

method should:be reliable for wet, sltghtly wet as well as for dny lenses.

The invention solves this problem with: the features indicated in claim 1. As far as further
essential refinements are concemned, reference is made to the dependent claims:



| ogi cal setup for reliable detection, as for each object imge found in the
total package image, values for a plurality of parameters have to be
identified and anal yzed according to a predeterm ned procedure to identify
t he obj ect a®0 200b/e828590r as not a |lens. The invention is taempbonesdbmsed on
the problemof providing a reliable and sinple testing nethod with which it
is possible to detect, at low cost and,a with a limted |ogical setup,

whet her an ophthal mic tons, especially a contact lens, is actually present
in a package. Such nethod should be reliable for wet, slightly wet as well
as for dry lenses. The invention solves this problemw th the features
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concerned, reference is made to the dependent clains. WO 2007/ 082859

PCT/ EP20Q7/ 050332 -4 Further details and advantages of é{ﬁr\},e i nventi on may be
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enbodi nent of Wme@eakdrlg device according to the invention. FIG 2 shows a
schematic il]ustration of apn enbodi prent of a checkjng deyvice according to
Lhe 1 nveri®dn. Shanga sshemats lusteatinm Rkan emiqdiient oLs BrFkie devise afeariing to

enbodi ment of medheatiorng device according to the invention. A "contact

| ens" ref tq an object that can be placed on,or within a arers eye. A
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not be the casaccoAlingtorthainventons can be a soft lens, a hard lens, or a
hybrid lens. A contact lens can be in a dry state or a wet state. "Dry"
state refers to a soft lens in a state prior to hydration or the state of a
hard | ens undAr‘cattant fge” @fers tearcajelt thad oan bé pated @t artvathired eearet'seye. #oft | ens
in a hydr
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the art. of ahpurienscuridar stoeageiongse tenditiops|"WMet sitate fefersite a soft lens in a hydrated
state. Preferably a wet lens has a water content of more than 30%, more preferably of more
than 45%, most preferably a water content of more than 60 % by weight.
A “slightly wet” lens in terms of the present invention is a lens with a water content of
less than 30% by weight or a lens which is wet only on the surface.
“Saline” is a term generally known in the art: In particular “saline” is a solution of salt
(e.g.NaCl) in purified or distilled water, mimicking the tear fluid. “Saline” preferably is
buffered saline, most preferably phosphate buffered saline (PBS).
A “detection system” in terms of the present invention comprises an emitter for
eléctromagnetic 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

particularly a contact lens, in apackage. In particular the use of an x-ray detection system:
improves the detection of “wet” contact lenses compared to methods known:in the art.



(e.g. NaCl) in purified or distilled water, m mcking the tear fluid.
"Saline" preferably is buffered saline, nost preferably phosphate buffered
saline (PBS). A "detection systenf in terns of the present invention
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wavel ength as well as a canera. A "canera"” in terns of the present invention
is a detector for electromagnetic radiiation of the respective wavel ength.
e.g. a x-ray canera for el ectromagnetlé radiation in the x-ray spectrum or
a CCD canera for el ectromagnetic radiation in the visible spectrum A "line
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a x-ray

In a preferred embodiment as shown in FIG. 3, a complete checking apparatus according to
the invention comprises both, a first:detection system with a x-ray line camera 6 and an x-ray
appropnate lens 11, and a light source 10.

The optical camera preferably is a CCD camera with an area resolution of 768x1024 pixels
at 30 fps. The light source preferably is a LED condenser illumination. Most preferably the
light source is a LED condenser illumination with integrated flash mode. The x-ray line
camera preferably has a line resolution of 128 pixels.

As shown in FIG. 3 the detection systems are preferably arranged akove 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. Inh a
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.



conprising a x-ray line canera 6. Further, in a second part, the checking
device | of FIG 1 and FIG 2 conprises an optical canmera not illustrated
here, In a preferred enbodi nent as shown in FIG 3, a conpl ete checking
appar at us aw©Omo0i/sgssso the i nvention conprises both, a PCT/EP200B0ERI ON
systemwith a x-ray line canera 6 and an x-ray source 8, as well as a
second detection systemw th an opti c_aé_camera 9, optionally an appropriate
lens 11, and a |ight source 10. The optical canera preferably is a CCD
canmera with an area resolution of 768x1024 pixels at 30 fps. The |ight
source prefer apl_éy_iﬁ_s a LED condenser illum nation. Nost preferably the
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pCT) EP2oR PRt Best ile IERE BPRalif B 0 b P Aha aPr B nged i n o
way t hatstofpey. scan the sanme package sinultaneously, or they nmay be arranged
to scan the same package subsequently, preferably in two different
measuring areas (one for each detection systen). To allow the both systens
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al t er nat phoertaintysah ive @chievereinregpectaf theonersurenent kesys have to be stopped in
the two different measuring areas each by a stopper. The repeat rate of the
measurenents in respect of a blister container is advantageously very high,
so that Thfechesking devies is agyastageabsly eavicredwithranjoteorstad elesteonic avaluglions way, a
hi gh degmggns. Through an intersection, the checking device can be connected to the machine

control of the packaging appliance, not illustrated here. However, it is also conceivable for
the evaluation signals from the checking device to be passed directly to a PC control unit of
the appliance (not illustrated here).

Preferably, the software for control of the checking devices and evaluation of the signals
from the checking devices allows to process the results of measurement from both cameras.
If one or both cameras detect a contact:lens, this means that a contact lens:is present in the
package. If neither the optical camera nor the x-ray camera detects a cohtact lens, this
means that no contact lens is present in the package. Said package can than be rejected.

As is also evident the packaging appliance is advantageously equipped with a senser 12,
which detects when a tool halder 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.

consisting of five:blister packages, and to undertake individual dstsction and processing.



of certainty can be achieved in respect of the neasurenent results. The
checki ng device is advantageously equi pped with an integrated el ectronic
eval uati on neans. Through an intersection, the checking device can be
connect ed t ovg fve7/omePni ne  control of the packagi ng appli apegp2009650332
illustrated here. However, it is also conceivable for the evaluation
signals fromthe checking device to be,passed directly to a PC control unit
of the appliance (not illustrated herg Preferably, the software for
control of the checking devices and evaluation of the signals fromthe
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In one preferred aspect of the method according to the invention the package is checked
subsequently by the two detection systems, while the package is kept in the same position.
In another preferred aspect of the method according to the invention the package is checked
simultaneously by the two detection systems, while the package is kept in the same position.
In a most preferred aspect of the method according:to the invention the package is checked
subsequently by the two detection systems, while the package is checked by the first system
in a:first position and by the second system: in a second position.

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 contactilens, 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 part‘ucularl.y a blister package wherein the

optical detection system for detecting an ophthalmic lens.



package for presence of an ophthalmc lens with an x-ray detection system
and of the checking said package for presence of an ophthalmc lens with an
optical detection system whereby presence of an ophthalmc lens is given
if either omo mo7/4808de results detect presence of an ophebaprr@7b®s2. | n one
preferred aspect of the method according to the invention the package is
checked subsequently by the two detegé[on systens, while the package is
kept in the same position. 1In another preferred aspect of the nethod
according to the invention the package is checked simultaneously by the two
detection systens, while the package is kept in the same position. In a
nost pr efer prefgrrad geeedigent, the cHet oSt oraRiseR @ XAy dne FARerehWithhaickage

is check%rem§ﬁq,g?,@érgblpy239&e|gy\o detection systens, while the package is
checked by the first system in afirst position and by the second systemin

a second position. The nethod according to the invention may be used to
det ect t hRIPAIN S Sppatatad fUPIABE EithpHsEs a kEMbRr fdP Ablebiry vi¥drya padkagé amtbrsl ens, i n
a package, ?refer&beL% in a blister container, prior to applying a filmor
after apPMdPTiRRvER 8734AQY ArRE of thedeiaqion SYMEP®r abl y the method is used to

detect the presence of an ophthalmc lens, particularly a contact lens, in
an open package, .. i, e. prior to applyving . and sealing the fjilm lna preferred
embodi me e ErAbY, e BRRAraS comprioes, AaalrranE pUARtlon TRATEWHEHIEPRRE | he
pac kage b&dﬂp{idi@nm&édmuﬁaf @m@éﬂag!autobpmalgjic lens w&d package by &kyray ﬁﬁé?ﬁ@g& In a
second gener al ect the invention js directed to an apparat r

det ect | ngySEmERGR Esuith SF detecting 2n qRbBlNG (o7 i package R 86 opica! detection.ge
parti cul aystem anbiréjsdting tispackgge if nhitheethe dptieal dafeptioredystencoonihie sesy a X-ray

det ecti og t%%[St emtf or eget[sect iﬂgh%% q‘?ht hal mc | ens and an optical detection
syst em f SFCHRN SFPRFCRHLIROREIFNE €0 s Wo 2007/ 082859 PCT/ EP2007/ 050332
In a preferred enbodi nent, the x-ray detection system conprises a x-ray line

camera, Yy Line resol ution . of. pref L Vi ixels . Pref bly, the
appar ai ublolhvdh, et el 88 otideBupbe Bofiy ik toling PRk Sebd BuRIE X | 0
and/ or | esptydo béeutematically nemoveddfront thepackigingapplianceyst ens. More preferably
t he apparatus conprises an el ectronic eval uation neans, which is capable

Examples

The foliowing tests carried out by way of example were effected using a checking device
according to FIG.3 comprising a first detection system with an optical camera (VIS camera)
and a second detection system with a x-ray line camera (X-ray camera).

50% “dry” empty packages were produced, i.e. not containing a cortact lens (CL) in one of
the five blister containers of a blister strip (e.g. a situation as shown in FIG.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

of the contact lenses detected:by the two cameras.



of conmbining the results of detecting an ophthalmc lens in a package by a
X-ray detection systemand the results of detecting an ophthalmc lens in a
package by an optical detection system and rejecting the package if
nei t her the voptdozes2sset ecti on system nor the x-ray det epcirmpr20yssnass det ect's
an ophthalmc |ens. Mreover, there nmay advantageously be a provision for

t he package detected as being enpty tgQ be autonatically renpoved fromthe
packagi ng appliance. Exanples The fol'gévvi ng tests carried out by way of
exanpl e were effected using a checking device according to FIG 3 conprising
a first detection systemwith an optical canera (VIS canera) and a second
detection systemwth a x-ray line canmera (X-ray canera): Exanple 1. "Dry"

| enses i Re@p&upackages with "dry" enpty packages randomy distributed. 50%
"dry" enpty packages were produced, i.e. not containi ng a contact lens (CL)
in one of the five M% ﬁ@gfacont)é“i"ﬂé?a@eﬁ a"l?PP@t"’éﬁPe%t% p eEYedy sit uation
as showmn in FIG 1). Al blister containers wer e "dry" blgoRéisengont ai ners,

not ntai ni ng saljne solutign. Further he "dry" enpty packages were
not cont ;‘?- %ny sgﬁéne sol uti:gg:b or any d?%é) of water. "Dry" |enses for

t he pur pmmopﬁregénts est are sof4p cont act | apses prior to fppey ati on or
"slightl¥ |wet | ens wth a wat cont ent && Iess than 30% by wei ght or a
| ens whi &¥is wet on on the s ace The4 enpty packages wer e
random y distributed anong the tool holders. An eval uation' was made by

'he. cont 00 HSLHIcHS ol i Eregersp o AEpctiPraan 8 caleefst 2uath Sty ind o 15 ©1
PCT/ EPZQ%%&E&&BZM the&onambrafseEhére was YibfS siagie caseXinwhjchawitherstheane adr
'18528(:56 &ﬁ)er cam%ra ha%ono% 'ngﬁc%g%){e absenger gtsaelens %‘ﬁ tg’s??uréuer showsn&tat e g@ent 40

ray camera alone would not provide consistent results for “dry” 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.

Example 2: “Wet" 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 FIG.1). All:blister
containers were “dry” blister containers, i.e. not containing saline solution. Further, the “dry”
empty packages were not containing any saline selution or any d-rop of 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  manualinspection  combined
consistency
CL present 360 360 360
CL not present 40 40 40 100%

total 400 400 400



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 other canera had not

noti ced t hewabmenesessof a | ens. The test further shows, tket/epie7ds50332ay
canera al one woul d not provide consistent results for "dry" enpty packages
with "dry" |enses. The conbi nation of‘}he two caneras thus enabl es
fault-free detection to be made of contact |enses in a package. Exanple 2:
"Wet" lenses in open packages with "dry" enpty packages randoniy

distributed. 50% "dr packages were produced, i.e. not containing a
contact I @@1@93'(@%’9|“T'?t§ﬁd3"e§ﬁncet°ﬁ§°'ﬂ?‘if@“5ﬁ s dgtectedrat a|rﬁfer°§ 189%pying st er strip

(e.9. a sbrhblRdtiondf fhe twhe¥Metdd. There Was ndd subé;é §ééérm v@;%trfértﬁ&rtﬁe Bﬁ‘é for dry”

blister containers, i.e. not ni ng ;sal1ne solution. Furt the "dry"
oty pal RS SRS oL Bost fHarAPSaRGE Gl & 97t a6 st 1BoEsoty NGt SpUSr wat or

et | eamc&w s‘tdaaorpufw&irpfpabkagss Wak or aiifous Oldt” IeRGdsaRich camersalgiet er
hydr ati on le Bﬁr of .at | east 30% by wei ght. The "dry" enpty
packagesW\R}éF’Qr"r"QqchH?'?em r§§ql§s tERPEREAG e tool hol ders. An eval uation

was made by meki ng a conpari son between a manual | nspection and the conbi ned
results of the contact |enses detected by the two caneras. Test results:
VIS canera X-ray canera manual inspection conbined consistency CL present

360 360 E&émglk 3ntiry’péraseein optd phtkades With Yvet! oinply phokage Garkittnly\@sRi6(Xéd 082859
PCT/ EP2007/ 050332 -10 The test shows that the presence of contact |lenses is
detected at a rate of 100% by the conbination of the two canmeras. There was
not a si Bg¥ewetsmptyrpackages wese pludncdd) ee. okbcamtaining A eontabldensc@i ircorieand  not

noticed E%%v@%ﬁs%"cc%n&gne@s J)feapﬁisteTgﬁipt(gﬁF a EiWawr? Ls ?t%%h Ftleqs f{li%rlistlépe
containers were “dry” blister containers, i.e. not containing saline solution. However, the
“wet" empty packages were containing up to 100 pl 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 “wet” empty packages were randomly distributed among the tool holders. An evaluation
was made by making a comparison between a manual ingpection and the combined results
of the contact lenses detected by the two cameras.

Test results:
VIS camera X-ray camera  manual inspectien combined
consistency
CL present 360 390 360
CL notpresent 40 10 40 100%
total 400 400 400

lenses. The combination of the two cameras:this enables fault-free detection to be made of
contact lenses in a package.



specific test situation of only "dry" packages with or without "wet" |enses
each canera alone would provide consistent results for enpty packages.
Exanple 3: "Dry" lenses in open packages with "wet" enpty packages randony
di stri but edwo 2009828t * enpty packages were produced, i.ecT/HPkoo¢osssy Ni Ng a
contact lens (CL) in one of the five blister containers of a blister strip
(e.g. a situation as showmn in FIG 1). @II blister containers were "dry"
blister containers, he. not containing'saline solution, However, the "wet"
enpty packages were containing up to 100 pi of water. "Dry" |enses for the
purpose of this test are soft contact |enses prior to hydration or "slightly
wet " | enExampie Ah'VWetivgnegs io oper packeged withs'weli emgy)padkagesetagtemiy disiitlutads  whi ch
is wet only on the surface. The "wet" enpty packages were randonly
distributed anmong the toot holders. An evaluation was nmade by making a
conpar i s&f%pwethedntypasisadnsiware srasiueadhe Qeticantiainiog aisontaat iprss(@LY) & ongfoft he
contact henaedidet RalRtbrdYr 4 BRidr YRip 8 98k SfustidiPad shcwHihtFIG, 1147 thg@Rr & X-ray
canera manual 1 nspection conbined "consistency CL present 360 390 360 CL
not pr esé&pntainers wereyainy dijster esttainerage. ngcontgmingalinesaiutioRollewetestthe he
presence «pdy @rﬁﬁw%&kﬁ%}ggm;é@tﬁqﬁ@%@qo@tw sfwabke of 100% by the combination
of the two caneras. There was not” a single case in which neither the one nor
the ot herVehiRoses fatheirrassiof thistestare spfkeantact fpnses pitaidydratien Wik e WetRr t her

shows, t Raftehts® atfeadt JDULHWEGhtal one woul d not provide consistent results for
"wet" empty, packages wth "dry" |enses, The conbinatjon, of the two cameras
thus enaBnbVet-aely pAgtags HEEs raroTls BRIHEd G Tho RPLERIceTs ALSvalAtar
package. wdOmiae by GkingS ¢UTPdrBabetive&D3 ManudbiipBttondnd theéomibiessresulisn open

packages wi.th "wet" enpt kages randomly distributed. 50%"wet" enpty
packages %Fémﬂf\é\@d‘iﬁs@af’e?’e.céamg& W&@3% % g a contact lens (CL) in one of

Test results:
VIS camera X-ray camera  manual inspection  combined
consistency
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
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 alens. 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 production 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 autemated 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.



the five blister containers of a blister strip (e.g. a situation as shown in
FIG1). Al blister containers were "dry" blister containers, i.e. not
contai ning saline solution. However, the "wet" enpty packages were

contai ni ng wo d007/080850pl of water. "Wet" |enses for the ppePepRDéseii S test
are soft contact |lenses after hydration with a water content of at |east
30% by wei ght. The "wet' enpty package % were randomy distributed anong the
tool holders. An evaluation was made 5y naki ng a conpari son between a
manual inspection and the conbined results of the contact |enses detected
by the two canmeras. Test results: VIS canera X-ray canera nmanual inspection
conbi ned consistency CL present 390 360 360 CL not present 10 40 40 100%
total 40Q.4f9 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 si Hf esdisyere Merfled by manuatiespection of 38 1049 packpges The comhiration ¢fe not

noticed fPaearbrRtetachd Bat-RES all T2End-RAS £ék"a?é‘se£nc§$lpgﬁ ,pdcRadestih &1 S canera
al one woul d not provide conS|stent results wet " enpty packages with

"wet" | eantasklengpeesert{eansistensn 189%he two caneras thus enables fault-free
detection to be made of contact |lenses in a package. Exanple 5: M xed
sanple set in an automated production line in a set up as described in
exanples 1 to 4, a m xed sanple set of 1040 packages was tested under
realistic conditions in an autonated production line, wherein in the m xed
sanpl e set 123 no-lens packages were randomy distributed. Al packages were
either '"dry" or "wet" packages, i.e. not containing saline solution. The

| enses were either "dry" lenses or "wet" |enses. WD 2007/ 082859

PCT/ EP2007/ 050332 -12-



Results: The results were verified by manual inspection of all 1040
packages. The conbi nation of the two caneras detected fault-free all 123
no-1l ens packages and all 917 packages with a contact |ens present
(consistency 100% . 13 CLAIMS 1. Method for detecting the presence of an
ophthalmc lens, particularly a contact lens, in a package, characterised
in that the package is checked for presence of an ophthalmc lens with an
optical detection systemand with an13%-ray detection system 2. Method
according to claim1, conprising the follow ng steps: first checking a
package for presence of an ophthalmc lens with an x-ray detection system

t hen checki ng said package for presence of an ophthalmc Ilens with an
optical @iAIMS on system 3. Method according to claim1l1, further conprising
the step of: conbining the results of the checking said package for presence
of an ophthalmc lens with an x-ray detection system and of the checking

System  Tuner Msyost KECAREEHR 1 shieehaf ch bl o, PBHcER om0
blot h results mﬁdﬁﬁﬁdﬁn@riﬂsemk agé, catr?raméﬂdﬁedlinitlaatltbels;:f\cl(?agel\lbtdrt:\edkeltfogr ding to
claiml, in i ch the, pac e i.s checked subsequent. t he t! etection
Syotens. whi | BeSRRCHGLRA GBS I i Fr oBLreL cigetien syetmeaneilf gt

according to glray getdetidnmsysfngh t he package is checked simultaneously by the

two detection systens, while the package is kept in the same position. 6.
Met hod according to claim1, in which the package is checked subsequently

by the two deprefddstcdiitdfPolai | BniphiSingak& flBwing stépacked by the first
systemin a first position and by the seCond systemin a second position. 14
first checking a package for presence of an ophthalmic lens with an x-ray
detection system; then checking said package for presence of an ophthalmic

lens with an optical detection system.

3. Method according to claim 1, further comprising the step of:
combining the results of the checking said package for presence of an
ophthalmic lens with an x-ray detection system and of the checking said
package for presence of an ophthalmic lens with an optical detection system,
whereby presence of an ophthalmic lens is given if either one or both results

detect presence of an ophthalmic lens.

4. Method according to claim 1, in which the package is checked subsequently
by the two detection systems, while the package is kept in the same position.

5. Method according to claim 1, in which the package is checked simultaneously
by the two detection systems, while the package is kept in the same position.

6. Method according to claim 1, in which the package is checked subsequently
by the two detection systems, while the package is checked by the first
system in a first position and by the second system in a second position.



7. Apparatus for detecting ophthalmc |enses, particularly contact |enses,
in a package, particularly a blister package, wherein the apparatus
conprises an x-ray detection systemfor detecting an ophthalmc |ens and an
optical detection systemfor detecting an ophthalmc |ens. 8. Apparatus
according to claim7, in which the x-ray detection system conprises an
x-ray line camera. 9. Apparatus according to claim?7 further conprising a
sensor for detecting when a package ¥hters and/or |eaves the neasuring area
of the detection systens. 10. Apparatus according to claim7 further
conprising an el ectronic evaluation means, which is capable of conbining
the results of detecting an ophthalmc Iens in a package by an x-ray

det ecti o. sysApparatui foheletexting taphttfalrdietIensésngpartm:uladph:tohwqtrilmsleenm an a

package by an o caI ete ti [ in t he ack e if
nei t her the op# 8‘6'?736ﬁ%'§€e¥ re)A ﬁ}fy %‘%r%tb'?lcff PNGE R m det ect s
an opht hal m Cxlré‘ﬁ?detectlon system for detectlng an ophthalmic lens and an optical

detection system for detecting an ophthalmic lens.

8. Apparatus according to claim 7, in which the x-ray detection system

comprises an x-ray line camera.

9. Apparatus according to claim 7 further comprising a sensor for detecting
when a package enters and/or leaves the measuring area of the detection
systems.

10.  Apparatus according to claim 7 further comprising an electronic evaluation
means, which is capable of combining the results of detecting an ophthalmic
lens in a package by an 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.





