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St eam SMIMN BB2ICT 5 Field of the Invention The present invention relates
generally to a contact | ens manufacturing arts, and, in particular to a
novel in-line sterilizer f | ens manuf acturi ng
system sterilization traﬁ%@gﬁ%&fi%gk%lele ng in- line sterilization
of packaged contact |enses noggaedd AppRettionsand with 10 increased
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while ¢ st ér ens sterilization; andflnal
packagi ngné afart@AGUARY system, 'Elt@nlizeadlertralymndmbémctf@rUeﬁormuf@ent— No. 20
5,555,504 entitled PRODUCTI ON LI NE TRACK NG Aheng %{A é/ C}iﬂ\lTRC]_ SYSTEM f or
a descr ilipe Sarization ehrackpeey contast leases SpTeRliEEEtY and Wi uct ion and

ﬁgcﬁﬁacpgc&%%a%r% gm Wth respect to lens sterilization,

ure hth c lens in an aqueous solution is sealed in a blister
pack and st erAlthZﬂHled pphthsineiacostaet ldnszroductb FEQ@@ﬁﬂeé age KBPWPt i ons of

ackaged contact | enses,and techni for their are
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t hat con ate e utilization of a conveyor I‘}Sﬁngt em for_ the conveyance
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structures, i.e., de-molding; subjecting the lenses to a hydration process;

transferring of the lenses to an individual blister package; automatic lens
inspection of the lens, e.g., while contained in their blister pack; lens sterilization;
and final packaging for consumer use. The reader may refer to U.S. Patent No.

20 5,555,504 entitled PRODUCTION LINE TRACKING AND QUALITY CONTROL
SYSTEM for a description of an exemplary prior art ophthalmic lens production
and packaging control system.

With respect to lens sterilizetion, a manufactured ophthalmic lens in an

aqueous solution is sealed in a blister pack and sterilized in a steam sterilizer.

25  Example descriptions of packaged contact lenses and techniques for their
sterilization are described in U.S. Pat Nos. 5,488,815 and 5,577,367.
Particularly, in commonly-owned issued U.S. Patent No. 5,488,815, an
apparatus is disclosed that contemplates the utilization of a conveyor system
for the conveyance of a plurality of trays, each adapted to house therein a

30 specific quantity of interleaved pairs of arrays of blister packages, which are
sequentially folded into paired interleaved positions, and then conveyed

through the intermediary of a transfer conveyor into a respective metal tray so



through the internediary of a transfer conveyor into a respective netal
tray so WO 03/074093 PCT/ US03/05946 as to fill spaces in the latter
arranged wo o3pewp3i ed rows and colums. The netal tray, wrcthuSiyoph@aced
into an upended position in order to be able to receive the interleaved
pairs of arrays of blister packages froma shuttle conveyor, upon being
filled is then tilted back into a normall.y horizontal . 5 oriiﬂtation and, if
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t o convegcéike theirdbriéadspairs of amaysaef blisterqiadkaiges diom patwililfes cont ai ned

therein into a sterilizi h er. h I in which the
arrays GPNEYSh Hpoﬁm%ﬂ®cg'ﬁgﬂgglt'lt8§ﬁ%\%lﬂ@o%{]'@%@&e@%&gﬂgﬁequent to the
st er il i zdn@RicVSh& iINAYSIRG BERhAHRITb6eh pfoduttivaaeqdireyeptsskipgong  procedure

is inplemented where the trays together with the sterilized arrays of
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unl oadi ng _ar.r angenent .i_n. Wi r d Andividual trays
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t he | atron apparatuses and techniques is that the blister
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i ncl ude erra I ng ‘equl pnent, I tional manufacturing

floor spateadiagdrramgeentin phichethe traysdaret unsigetadoand indidedealdrays t here has
been _a need, prior . to the inventiop, tp provi 1N -line sterilization
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30 Additionally, these prior art lens Sterilization processes provide for

st eri | | zspaaified euantities|of intatleaved paiks ahatieye oliPlisier prREGESS O B8 or to
Secondaré’dvanced in succession into a cartoner having open-ended cartons therein
adapted to receive the arrays of blister packages.

20 Central to the prior art sterilization apparatuses and techniques is that the
blister package array trays must be transferred from the manufacturing line to
the sterilizer which is in a separate area off-line from the manufacturing
stations. Thus, a major problem with that process is a potential for mixing
sterile and non-sterile product at the off-line area. Other problems include

25  extra material handling equipment, additional manufacturing floor space, and
added in-process product inventory. Therefore, there has been a need, prior
to the invention, to provide an in -line sterilization apparatus for a contact lens
manufacturing and packaging facility that obviates the need for off-loading
contact lens product for sterilization.

30 Additionally, these prior art lens sterilization processes provide for
sterilization relatively late in the manufacturing process, prior to secondary

packaging, i.e., placement of labeled lens blister packages in cartons, for



packaging, i.e., placenment of |abeled |ens blister packages in cartons, for
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for an automated contact lens manufacturing facility, an in-line sterilization
machine that inherently prevents the mixing of sterile and no-sterile product. It

20  would be highly desirable to provide for an automated contact lens
manufacturing facility, an in-line sterilization machine that sterilizes ophthalmic
lens packages without having to offload product from the line, and, that is of
irhproved design and capable of sterilizing a greater number of package
containing trays that can be achieved in current systems, thus increasing

25  throughput per unit volume. It would be highly desirable to provide for an
automated contact lens manufacturing process a novel tray for supporting
stacks of contact lens packages for conveyance in an in-line sterilization
machine that employs a temperature and steam pressurization sterilization
process in @ manner such that packaged lens are sterilized, in a more expedient

30 fashion, with virtually no package damage due to moisture, thereby enabling
acceptable packages to immediately proceed to a subsequent packaging

station. It would be highly desirable to provide for an automated contact lens



accept abl e packages to i medi ately proceed to a subsequent packagi ng
station. It would be highly desirable to provide for an automated contact
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tray stacking structure that carries nested arrays of blister packages for
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w t hout off-loading the packages fromthe manufacturing line. It is
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apparatus that enables increased throughput per unit volume. It is a
furtimer object of the prese@Qbjgctivestf the hvemlianvi de a novel process for
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invention is to provide a control system -and nethod for maintaining
i nf or mat theoughgudpenygnit yotumeet r acki ng of contact | ens packages conveyed on
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appar at us. ItRi'ssaMh%rtqu?&aqg?%g’i’es ltg@t%g&q&gr%?@%én O\ﬁe?\bgléteisgn to

provi de R stehlizingecorit&dtileng costagimgpatkisgdsdn sshevdl linihagtardialract | ens

contai ning 25 packages in an in-line sterilizing apparatus t@g t is designed
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cont ai ni ng,soft_ contact |lenses to be 30 sterili %d t hr ngm tanhl n-1ine

appar at udnded QHHHM 3MING oleiRRya %I@Qgé%reﬁ%ﬁﬁoﬁé' ions such'that, the

sterilization process provides adequately dry packages prior to their

secondar\y packaging which immediately follows the sterilization.

20 Another object of the present invention is to provide a control system
and method for maintaining information relating to the tracking of contact lens
packages conveyed on a novel transport structure for sterilization in a novel
sterilization apparatus. It is yet still another object of the present invention to
provide an in-line sterilizing apparatus for sterilizing contact lens containing

25 packages in an in-line sterilizing apparatus that is designed to inherently
prevent mixing of sterile and non-sterile product. With respect to soft contact
lens production, according to an aspect of the present invention, there is
provided a sterilization system and method for automatically transporting a
plurality of soft contact lens packages containing soft contact lenses to be

30 sterilized through an in-line apparatus, without off-loading packages from the
line, but rather, placing them in novel sterilization trays for transport through a

sterilizer under optimum conditions of temperature and time for enabling



line, but rather, placing themin novel sterilization trays for transport
through a sterilizer under optinum conditions of tenperature and tine for
enabl i ng WOWR00®»D74093 PCT/ US03/ 05946 i ncreased throughpar/USesieioesd n
dryness of said packages is ensured so that the packages may i nmedi ately
proceed for further secondary packagi ng. Advantageously, the integration
of the o ] Lk gl : fac ing |line
provi des p %%%écaa ré rug’f‘&llé%%ﬁ? d@{n%rs %Iogéé(daélgoé lér%@%-sggpgﬁeéldps?oo@%t. The
resul t i the patkddes mayusiedislyproomstfdriiertiséresddondapapeiagigg.ar ea wi t hout
goi ng through the sterilizer. The jnt eﬁrati on also allows conplete

tracki ng of t AévpREggeuslyhieugiparakion ehfierrrithalBieensieackageni ne
control| Ef[’eruiE&PwrthiHQBé?ﬁén&fQ&luthﬁ’iH&terH?Es %ﬂgéi@élo rBtiG? BPS ki
a erore unli o e s

sterilizatron cycle ading 'to condary packaging area. 10
Bri ef5 Deandinphi-sterilefprotactDretve ressilths gatehd preduest cannepinoak thepterllan vi ew of

a portion of the lens, production facjlity. including the various stations
i nvol vedp%'ﬁg'ﬂ%é&?%ﬂ'tgﬂﬁiﬂﬂmﬂgﬁ‘rweﬁltéﬂégj/r@éﬁfa b ngﬁ'iq%{aof‘é}js%ackages in
novel tr ébrowg'c?@ Qtﬁd&?(lr{g d)ﬂh%'dé@g@ét%u‘zddgﬁ%é%hs REAE B\PtHe t he

principles o Invention; 1 I gure I's a side elevation view of the

i n-1ine stashing ecentralleaténsurivg thatthediraduethvust gathretglt ki camplate el
sterilizer machine, apd.tray de-stacking stations; Figure 3(a) is a top

o1 an vi estestizgia R e PG BE b BB h R Rl s 20"of ¢ e
invergion;, Figure 3(b) ispaedBésirnRidndfars Diawiig@gw of the circled portion
100a of the tray 100 illustrated rn Figure 3(a); 25 Figure 4(a) is a side

cr oss- setigusadl is\a eanceptuahéomplasl viewnf alpwtionoé thealeasprofuetion E- E"

o bort1 ol Thellgit Bhe'tlondouatofs Hthvartuth [dilo B BRGERTRISHE 150
i Il ust r atemkairiindrbsteepdéiagesdh roveltray anie pnatiseit irlinabryriliggtiss pairs of

blister arrays 150 deposited in a respective cavity 120 of the novel tray
100;: 5 according to the principles of the invention;

15

Figure 2 is a side elevation view of the in-line sterilizer station 50 including the

tray stacking, novel sterilizer machine, and tray de-stacking stations;

Figure 3(a) is a top plan view of the novel tray unit according to the principles

20  of the invention;

Figure 3(b) is a detailed close-up view of the circled portion 100a of the tray
100 illustrated in Figure 3(a);

25 Figure 4(a) is a side cross-sectional view of the novel tray 100 taken along
line “E-E” illustrated in Figure 3(a);

Figure 4(b) is a front cross-sectional view of a portion of the novel tray 100
taken along line “F-F” of the tray 100 illustrated in Figure 3(a);

30
Figure 5 depicts the interleaved pairs of blister arrays 150 deposited in a

respective cavity 120 of the novel tray 100;



WO 03/ 074093 PCT/ US03/05946 Figure 6 illustrates the front el evation view
of the in-line sterilizer machi ne shown receiving a stack of trays froma
conveyor ;wb oBlogwe®e 7 is a piping and instrunentation di agremusb}/esvue at i ng

t he devices and operating paraneters for performng steamsterilization
according to the invention; and, Figure 8 is a side elevation view of the
| at ch mechani sm 175 that retains the 10 stack of trays at the tray
stacking station 25 of Figure 2. Detailed Description of the Invention and
Pr ef er 1 qelo Frebe dliRatSs thETRont BkRAtORVisws] tdes-ina sepilzsrahushiner sterilizing
opht hal m% | ens packages conprising a sterilizing chanber designed to
acconmodsowvrereseiving @ stackiof ipyis framm@ €onv8yariens packages; a nmeans for
transporting said ophthalmc | ens packages to said sterilizing chanber; a
means for subjecting a plurality of ophthal mc |ens packages to

appr gpriEgereSt /Y 4 blplr? aenineirahentdton diagrdnoiibstrating the ldeniceparikdages are 20
contained wthin said sterilizing chanber; wherein, sai 9 ﬁ_}gri l'izing
chanber cmratlr@@@@m@emfpgn@fmngxﬁt%%ﬁteél}'Z%mrdf\@G %t i ons and
secondarié %ﬁtbﬁa%gg stations of a ophthalmc |ens manufacturing |ine. As
used her'8/ éterns "ophthalmc Iens” includes but is not limted to hard
25 contact |enses, soft contact |enses, rigid gas perneable contact |enses,

intra- ocular | enses and | enses r e | asses. T ht hal m,c | enses

i nspect &dguie 8 i §‘qerﬁ}‘é\fﬁtp8ﬁ"%§’¥g‘|e 'ﬁ@qﬂﬁ? %?Wa?:}s tsggqe@{n% S ection. The
prefarr HPStht; idr@20r w thout vision

corr@ct ?%ﬁ%:l@@ﬁ?%yﬁ %ﬁ@%z@ ts;[/ e ngg%ﬁgfg%zg‘n@veﬁti onal hydrogels and are
general |y pr dpetnéed Descriptioroakthe Ingentiorcand Pigfenied Hnbodinentad t o

hydr oxyet hyl t hacryl at e, (HEMA) . Vi nyl Lol . A | nethacryl ate,
met hacrylic afri?%wygaﬁq&|nglugi§t9gn)sé,pp&rai¥l§if$l¥%t8ﬁ 'rﬂiﬁﬁgagﬁ'g?@aml es of soft
cont act ;Fé‘dk%@ésicaﬁ{dﬂigﬁlgbm are not limted 6 WO 03/074093 PCT/ US03/ 05946

to etafilcon™A genfilcon A Ilenefilcon A pol %/macon, _acquafilcon A,
bal afi | con a sterilizing chamber designed to accommodate a plurality of ophthalmic

15 lens packages;
a means for transporting said ophthalmic lens packages to said sterilizing
chamber;
a means for subjecting a plurality of ophthalmic lens packages to
appropriate sterilization cycle when said ophthalmic lens packages are
20 contained within said sterilizing chamber;
wherein, said sterilizing chamber is disposed contiguously with prior processing
stations and secondary packaging stations of a ophthalmic lens manufacturing
line.
As used herein the terms "ophthalmic lens" includes but is not limited to hard
25  contact lenses, soft contact lenses, rigid gas permeable contact lenses, intra-
ocular lenses and lenses for eyeglasses. The ophthalmic lenses inspected in
this invention may or may not contain vision correction. The preferred lenses
are soft contact lenses with or without vision correction. Soft lenses may be
made of conventional hydrogels and are generally prepared from monomers
30 including but not limited to hydroxyethyl methacrylate (HEMA), vinyl
pyrrolidone, glycerol methacrylate, methacrylic acid and acid esters; or
silicone hydrogels. Examples of soft contact lenses include but are not limited



A lotrafilcon A and silicone hydrogels as prepared in U S. Pat. No.
5,998,498, US Pat. App. No. 09/532,943, a continuation-in-part of US Pat
App. No. wO095353@9943, filed on August 30, 2000, U.S. Pat. PEErusoMm94©9/ 957,
299 filed on 5 Septenber 20, 2001, U. S. Patent No. 6,087,415, U S. Pat. No.
5,760,100, U S. Pat. No.5,776, 999, U S. Pat. No. 5,789,461, U S. Pat. No.

5, 849, 811, . S.  Pat._No. ,5,965, 631 Pat . . ) 36,
entitle QFEH%]TJ%CHI fagenfilgon @éger@gqﬁogi i é@%ﬁf §bh%¢a\%eﬂtl | n%G%JIéﬁI? es)ﬁ filed on
Sept enbey |d@afildGPA ng(l)ig%ﬁelg BRVASpipaired OIS Ratr Noo5,39848%ne titl e,

filed on Septenber 6, . These patents as_wel|l as al| other patent
di scl os&iB PatiApp. Ne9/632i%¢8, acentingatiasyin-pasPpEArat \BY- Nef erence in

their entj ) rou r S r f ' qhalyy ¢ | enses,
el uct /55 Baa HER SR AL 2800 U5 P Sef Mo TH088 AEHIBER ©  BRcen:

i m{get i @fbdtén%léi‘r’hb?@@d)ﬁ, @ﬁ.@@erﬁthﬁ%@%ﬂ,ﬂ@, al:.&;. I_'e)athISr,ﬁ::&O,ﬂ@(m,_s pr log:esses,
a preferred practice, along with its corre | n turing line

st at i ondJ.SwiPat. Nadw s 488 &-$pRat. iNﬁ)-tf’m@%gﬁﬂ elifé-d%/ﬁaﬁgogt{aﬁge)#{1act lens, it
bei ng u r t e e tA ' ' LA uch | enses.
As usedrtﬂgr Eago'gﬂeggﬁ?aésée]'L@%h’?ﬁﬁﬁrﬂ"g@;tﬁ?@% %g’ceésnﬂﬂ%g‘géggepg:afhe primry
packagi mevicss Codtainidgdhteopitwetting Adeatsefledan gepentmnidh 200k engh 20 a

bl i ster packages. Exanples of ,said pack s heclude but ar limted to
the pacH -ar@&leg%'opqwtﬂpéﬁ‘gé*ﬂ%g?"ﬁg‘gfe’fﬂ!%gﬁ? %?8,9%?%@, - 5,337, 888;
5, 375, 698, 04 71856 oses iG B 2PlicAtichOGre049;

5, 63? 43@‘;8% 6]%%“%6%3 w%!l%%le}llﬁc%fé?r é?%égfi%g&se&lwfl ;ICSE 823, 327;

5, 704, 46fsreby g82rpodited bP26fc8aBe i6,IDdi cab®Bty.and 6, 401, 915, U.S. Pat. App.
25 Ser. No. 6Q/436,109 filed on Decenber 2 SE "Contact Lens
Packages Cont V'ﬁ'ﬁeﬁ%%ﬂm%?%%arealﬂb‘?wrh%.m?’glpgég%%h%ﬁé fe,qg_gs,m/ 183,133 fil ed
on June gy ridtfat probesksesdethakd sbReontre larges. \Whleé thef piesent

af orenent 1 oned patents and patent applications are herebé‘?l ncor por at ed by

r ef er endaverdipnis appiicablerasiross e hearehto allaphthalig lensdifBe?eSeSePers to an
e e puig! plicdobd i A Py naspeas el charber
packagesnow bRIdE2HiBE4 09 thPETtbIR0F HESH Gontact lens, it being understood that
the present invention is not limited to such lenses.
As used herein the phrase "ophthalmic lens packages" refers to the
primary packaging for individual ophthalmic lenses, or more commonly known
20 a blister packages. Examples of said packages include but are not limited to
the packages disclosed in U.S. Patent Nos. 4,691,820; 5,054,610; 5,337,888;
5,375,698; 5,409,104; 5,467,868; 5,515,964; 5,609,246, 5,695,049;
5,697,495; 5,704,468; 5,711,416; 5,722,536; 5,573,108; 5,823,327;
5,704,468; 5,983,608; 6,029,808; 6,044,966; and 6,401,915, U.S. Pat. App.
25  Ser. No. 60/436,109 filed on December 23, 2002 entitled "Contact Lens
Packages Containing Additives" and, U.S. Pat App. Ser. No. 10/183,133 filed
on June 26, 2002, entitled "Contact Lens Packages”. All of the
aforementioned patents and patent applications are hereby incorporated by
reference.
30 As used herein the term "sterilizing chamber" refers to an enclosure
that is used to sterilize ophthalmic lens packages. Said chamber may be

opened, automatically or manually, to permit entry and exit of said packages.



Furt her said chanber nust be constructed to allow, either or both, heating
or cooling by of any of a nunber of nethods which include but are not
limted twodByp740emt, steam heat, jacketed cooling, and th@CTiuse3/05946
Tenperature nodification of said chanber sterilizes ophthalmc |ens
packages contained 5 therein. As used herein "neans for transporting”

I ncludes_byt is.pot I{mted, to conv I S,. . r
mechani Ze S8 '&%’@bef 6‘%%’8 oNe &galt%%gb\gv %ﬁ%‘é@%@bl ﬁ%é{l”f@;@e In the
preferr %oﬁﬁg%gid?%ﬂy SFRRRSMbEF of MeaRtsRaNkichdndlogs bdeard AoEmitédztong trays. "
Said sterilizing trays have external walls and internal walls dividing

sai d t r aryineabraleamtheasnjaketedsaeling, andhihgrlike: t [enmpetuigoht hal mi ¢ | ens

packages in.the nost .effi cient . ok ' ro~steri iz ' packages.
The. pr ergPRliien Bhoain e sl B hkiiOenS celckabés Bonich P2

package thefeinVAstisedl hereirtmeam fofr @@nspoffingliirelddesAsutus et himited ho " means f or
subj ecting"” includes but is not limted tqQ pressure, heat and steam sources
and r egutanveyer b@.'tﬁ,w”@%%cﬁwe@t@ieﬁme&h?ﬁizegr%@?é@iuﬁﬁdé?é??‘@n' M el ude but

are not %lé%ﬁﬂgh&acﬁlﬂ]ﬁ;{ir@_imqﬁe RRRHNHhBO G SR $n cturing line such

as | ens I on, 1nspection and the [ike. Specific exanples
of such pamgRBHMdhclricat sterdizmgetraliss'c Sadksterriliziog SrayBadavoextarnabs, 280,

titled " t d_Method for. Satisfying D bl tact L
Prescr | pralsand TRinah weds SHYRBESAP AL 6t SFL IS 8nB0G B B AR 15
ent it Yo dﬁht@%\ﬁqi@iﬁs%écﬁ%g%%ﬂ%é‘ﬁ%t effitichi bfiehf2ViBAtbPSteriliifg BRI

processi ng's I ONS | nNc any or any conbination of the follow ng neans
for | oadpaukagesd Tiecprieférrechgriemtatien fortsterdizindhadigipadkegss ipwik fes, neans

for t ferri he .| oaded i 1i.zin tarilizi hanber
ronns. T oradkaos IR g SeicRly A fepbtad if gl S AnuRel e ha AR BE oA
the st ef%}%ﬂ{jé&ﬁ@%lb&é@bﬁt kGt liRfeas predsure ahahtsarpsidapaskagesg Station.

As used reinthe term"sterilization cycle" refers subjecting said
packagesandretifldtorent tenperatures and pressures in order to sterilize said

e I U e R
Wr appi Nga®y stetibas amesgrapginat lerchasifagturing linedsuchdasldng fpenatged opht hal mi c
enses | r?ydrgvlciéﬁ,pilngpggtirgnaér?de{hsé e L S armpion oret AN bdediiy@gi ng are 8
stations are disclosed in U.S. Pat No. 4,958,280, entitled "Apparatus and
Method for Satisfying Disposable Contact Lens Prescriptions," which is
20 hereby incorporated by reference in its entirety. In the preferred embodiment
of this invention, the prior processing stations include any or any combination
of the following means for loading said sterilizing trays with ophthalmic lens
packages, means for transferring the loaded sterilizing trays to the sterilizing
chamber, means for unloading said sterilizing trays, and means for
25  transferring the sterilized ophthalmic lens packages to said second packaging
station.
As used herein the term "sterilization cycle" refers subjecting said
packages to different temperatures and pressures in order to sterilize said
packages and ophthalmic lenses contained therein. As used herein,
30 "secondary packaging" includes but is not limited to cartons, shrinking
wrapping or other methods of enclosing the individually packaged ophthalmic

lenses in multiple containers. Examples of such secondary packaging are



WO 03/ 074093 PCT/ US03/ 05946 disclosed in U S. Pat. No. 5,577,367 which is
hereby incorporated by reference in its entirety. An exanple of an

enbodi nerwOaB/0t4083 i nvention is illustrated in greater detairtusnsnived er ence
to the following figures. Referring to Figure 1, there is shown a
sinmplified diagrammatic top view 5 of a portion 10 of a contact |ens

Exped enftogEow B Pt N B B R ERE heTe L IBrndteREOFS e enses i n
an aqueogeraAtdin N8 chEtR PRtXamBEIB of Adiemisbdimepit of they invpatibrage, and a

processing station designed to enable their expedited sterilization with

i ncr easellustrated im greatepdetrd inpgigrence tedbeuielioving dodres. an 10 i ndi vi dual
formed ophth ) C =) IS L: . indi vidual astic

bl ister packasE i Bk £ s BBiA G citpRiad lpfithte P LN |

enbod WE@ftah porﬁ@ﬁhOLdﬂii Gdrda@t:clediﬂ pﬁﬁglctimafalsﬁigdnblﬂd'rr@mpaj:deﬁsiagtsmﬂmbI e to one
or nore other packages to forma i r,pack array conprising three
blister PRYEKRAMESD e _ee&%ﬁ?t@'ﬁﬁﬁm@ﬁf&ﬁiﬂ? .Baef‘Fﬂgi'?g Q_YW t‘ﬂfﬁat hal mc | ens

| s | 0adegohifa e fbrldeb H 8h abBedt olbfior Bshtankan BRMndiidaaRbIRMr n accor dance

wi th techniques known in the art. : ormed and seal ed blister pack
arrays 2package! amchafpeocessingostation dgsigheshidi enphie thdivexpeditedher e they are

| oaded intq.a nove] sterilizer tra 0, own as. wi Il described in
great er ﬁ@f”ézﬁt'oﬂéﬁ“&ﬁ ipcrepged ﬁEOH%ﬁ" r ﬁ:jé]ﬁfte@)g\‘)cﬁ%ﬂv‘,m ﬁ\%e q‘@%ﬂed and seal ed
bl i sfer Rk f&%@d%?prﬁmnﬁ@&&ﬁb@ﬁy@siisgﬂ@@béﬁmo b irlividmIlastie prior to

transference to a tray loading station 20 by rotati ng one array and
pl aci ng Dliskecpatkage apntaining pnafquenes seldtion. ITike praefetred epoding@itay has been

of - packamBaRiEr bt bR REeis ARG e PR G ot bingr | 02 S5tV Y
manner, ??]cl@gégko f3ref & biigtePpadk ayaywedrnpliging tirbewlisted packugas, fov recei ve and
e

support |l i ster 25 packs for conveyance through the in-|lipe sterilizer
unit i s exaeRlednetHiaven- diysya farmad @QF&WW%@PS%MW;&@ 8%%&?%6& he tray
| oadjng ' r ' t. Hrﬂﬁ | I | tation 20.
Pr e?feé:ab é&%fﬁﬂ? %&a&?agqu%g%lggdﬁgg %@?%ﬁ@&%h c,[’ét(f'uel Oé\%lﬁﬁ%rpﬁﬁhggglf erilizer
tray i s Nekt & fprinedexedeaisd list@rpaet aiays @Rabbitreagsterregt opteay mechani sm 28

o ays. | REBNG SOOI Fiecleadell BIR P pveCRAaEPer fayHEosTRym. "
Sl et obicbetty St sl ik byt ot o o
i nt o onefofpedrama sealed blister pack arrays 22 are interleaved (nested) in a manner
20 prior to transference to a tray loading station 20 by rotating one array and
placing a second array on top of the other. The blister pack array has been
designed to provide the interleaving feature. Coordinated with the activity of
packaging and nesting the blister package array in an interleaved manner, a
novel sterilizing tray unit (not shown) designed to receive and support the blister
25  packs for conveyance through the in-line sterilizer unit is indexed from an empty
tray stack (not shown) proximate the tray loading station 20 to receive the
packages at the tray loading station 20. Preferably, at the tray loading station
20, the novel in-line sterilizer tray is suitably indexed and oriented for enabling a
gripper mechanism 28 to automatically pick and transfer each interleaved pair of
30 blister arrays into a correspondingly indexed cavity formed in the tray.
Preferably, the tray is situated horizontally while the gripper mechanism picks

five (5) pairs of blister pack arrays and places them vertically into one (1) row



9 WD 03/074093 PCT/ US03/ 05946 conprising five tray cavities designed to
receive the nested pair. Next, the tray filled with the plurality of

i nt erl eawsO opai4033 of blister arrays is automatically conPeyasob§s9a6
servo-control |l ed belt driven conveyor, for exanple, in the direction

| abel ed "A", into a tray stacking station 25 where a stack of trays are 5

f d. | h f f h
bl ur a1 | ¢ §oTBPrERR gy Fa SR IR ERRh to Rcklie aXReiRboty Nl L8 o1
on top ofillcAwith ﬂfehﬁnrallw intetleawdd paitd (yf iistereyeys i$ autdneatitiatiect i on | abel ed

"B", to an immediately %acent I n-11ine sterlllzer 50 V\!ne e they are
subj ect @@\@aeéfomaﬁ@'ﬁ@c@n alpchaelt drivanseanveyak i sntiesf 188 wili be

expl al nedid QioIS5LIEH “AElib | (R] SBiind BRiBR 5Aln e 4 SR B ity bR

sterilization s ron 30 coup e novel sterilization tray design
t hat Her foringdstiathe pefemabémbodimerdasine tﬂaysn,seama‘rlhebhmﬁt iherplunaiityughput
| evel s heret of ar e, ugﬁgﬂs i evabl e. Mbreove novel i erilizer

r Jdne
desi gn pk¥eraayedipaip tgf Parkage %@Mss'tse"‘??qlﬁ gaﬁr]eo(ﬁn fﬂpo% éiéleolrnpt ers that
ensur es 5{?@ Q)rrﬁ(é’cﬁégy %ns CHylnb(hb%tlr%E:tlcﬂﬁI%abe%ﬂr“BV toVH iftmbgiapent i al for

subsequent aut onat e ohdary packagi ng. Further, as shown in Figure 1,
af t er t hadjgtentiihlinatsieriizeys0 ehere theyrase subject eean eﬁylegt slglamfbeddr i si ng t he

sterilized I ster pack arrays i tomat i cal | onvey. di rection
| abel ed s’@rleqtlgnaq{o ‘aﬂ'gf%eﬁ?'%@mgre?@ il ‘?f&é!kuﬁge Q?Q{Jﬁ@ﬁ 60 where,
i N afp esgRhiipklsYerflizB 886N EOQSE)@I?M wittether el serifzativer thyy dasigilest acked.
The 1 ndividual de-stacked tra hen automatically 20 conveyed, in the

di rect i othat @bﬁn@jstamngte@aalesumr@aae%b@ﬁustﬁflllzethm&v@u@hwtﬂﬂweé& er packs of

ohere t nbgreioR i el bR e Abel 1AL SRERBEPUNIBARRRRICS ZCR Png

procedur grplbir@riRioR of el §édl&a@bﬁ\pﬁ?(besss parametadrs that ensulesithest er i | | zer
station | ncI uding 25 the tray stacking station 25, novel sterili

nachi ne, da#gss Pfa?V%@'ﬁ"&é l@?ﬁ'@a” 3yavhigh s essendalion sibsegusnt ausmate t ray
t 100
st acid ngséé}cﬁﬁg@? %ur | 'y o | ﬁ(].)\}\/RYY?Flgﬁré i r%l?erstgﬁ Stdriliz&tior &Ye

filled w eaved palirs I ster pacKage arrays
i s aut omstadrmége ttmtwyetdzcktcommlsmgtthaﬁtdrmaeﬂ btgstet paa‘k)arraymisa tray carrier
160. This tra

LS SrerdoRe oL nblt Bih B P e
ggts Iut f[ Ogtrayﬁges&aé?{lr?d?ét%ﬁoﬁ GOSVETE CREH éﬁsenilélﬁl éF@ﬁa‘f@éd 6idceBslehe Hési s
are one-by-one destacked. The individual de-stacked tray is then automatically
20  conveyed, in the direction labeled “D”, to an unload station 70 where the blister
packs of each tray are picked-up for transference to a secondary packaging
station where they are suitably placed in cartons as part of a secondary
packaging procedure.
Figure 2 is a side elevation view of the in-line sterilizer station including
25  the tray stacking station 25, novel sterilizer machine, and tray de-stacking
stations. As shown in Figure 2, the tray stacking station 25 operates as
follows: a first sterilizer tray 100 filled with the plurality of interleaved pairs of
blister package arrays is automatically conveyed from the tray loading station
on a tray carrier 160. This tray carrier serves to index the tray one (1) row at
30 atime through the tray loading process and then indexes to the stacking
position. Under precise program control, the stacker cylinder 170 is actuated

to elevate the tray carrier carrying the tray 100, in the direction labeled “G”,
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to elevate the tray carrier carrying the tray 100, in the direction | abel ed
"G', 10 WO 03/074093 PCT/ US03/ 05946 above the | evel of conveyor 180, e.g.
a belt drwoenorebier, or |ike conveyor system where thePSTarsod/o®es tray
is latched and held into place by a latch nechanism 175. The latch is
actuated by an air cylinder which opens with air and closes with spring
force. The spring force aIIov;F&thetr t 5th§M09tch and

t. h
cl oses ciPqueehedaNe! o cRBYeyart 180, - a?c@glaf’ﬂ\ge'ﬁjfﬁleﬁg%rsmﬁe CQR actuated to
retract gyg??ﬁ\rwe {hfelﬁérnlz@tﬁéy i5 PAtEh&Y antl MRIMREG plddybyailatchnel uding  the

pluralit interl eaved pairs of blister package arrays. In the second
i t er at i anechémismr ttesThe égichisactuatachey an & eyiindeewhich epensWEl ajfor

pl acenent underne th Ih tray st ack i | at ch
mechani stA9 S0$8S YUt Sp BCeno W?Rrén%gocrgﬁélﬁ\%gqa%g %qgﬁlfe fl(r%st tray in a
st acked tﬁ%%ﬂcﬁ‘ﬁr@%l@@es bhene ey tahoW it in ﬁléﬁérﬂhécbyhﬁderlsﬂvehh respect to
Figure 8. After a predetermned anount of iterations, ﬂ'§1l+fﬁl ne (9) in

the prefastuatgddniietneidhe traynearriat 360 toratriave A n@xtﬁfﬁwwb B9 ed stack of
nine stegriljz rel d the stack 200
of steri Fz%’r% 'Vﬂﬁ%@%%\%g Jés]ﬁspé)fy% %(5 p%gkéldaé]éjré Seylglrtﬁ?ggg?/\ﬁ?ch Is driven to

convey tikgtatidiiahe pricess iepédts ehdehe tray chirieeis elruatedifer placemenhe | oad
direction as indicated in Figure 2. Preferab_h%/5 g&i C}]erl l'izer includes a
Slately mag

not or i zeldndesneath tB%H@M?@Ckl'Qﬁ gackable BaBPREL ANSPhE conveyor 180.
Thi sl(f: L%%Yﬁ%ttﬁm? ﬁéﬂﬁl[ﬁaaecbﬁ tf%vh'@[atﬁ e it Brel ghﬁ asétéékéd Esttfigufitionr

steri e conveyor at the de-stacker
stati on fheredh, \Afeevmadte*sm‘lheralméremwlﬂof)aspbctttbé:lgwra& Afberaapredﬁermleed ed to

another tray carrier 161. The a [ of packs are
unl oaded@MOPRLPTtEERHANSaF: gg’r’?‘B%éé) 'é?%‘?ré(?f? E‘Z’ﬁ%{ en o ltaﬁ:«g‘ tray as
descri beﬁe%éﬁisﬁl%ﬂ’i%ﬁlrgﬁ g nFe'sﬂét'jr Stadk oﬁhlﬁérs%rﬁzéﬁtr§¥§29© ghevgth@ vi ew of

t he | at ch nmechani sm retains the stack trays at the tray
st acki ndfisdlgtreleasad aod tire gtaCh 290 ofsteritizertrays beopunes surpagted it chi ng” fi nger s

oxt chteaomieyar A0 et fiE A LE S hOanBIETRe Be! TLET oY o ot

the traynscamk 50TRenE IcitRditatliontastingicateaak Flyurs e nrefﬁrablqrmeer and

stacki ng cylinder causes the latch fingers to disengage fro e first
tray, andterlhmrdmﬁltud@ aaatoiizachiofehernveyor 138 Which is SYBERIORI é’Y' the latch
flngers I si de of
the tr ay _ %9 rh%ﬁ?hlggﬂoﬂgrtﬁé)gﬁ Rlof b9 1BE B thd Yerfike ABr

sterilization, the stack unloads to the conveyor 181 at the de-stacker station 60
20  where the top tray 100 of the stack 200 is transferred to another tray carrier 161.
The interleaved arrays of blister packs are unloaded using a similar gripper
mechanism used to load the tray as described with respect to Figure 1.
Figure 8 is a side elevation view of the latch mechanism 175 that retains
the stack of trays at the tray stacking station 25 of Figure 2. As shown in Figure
25 8, latching fingers 175a,b under spring control are actuated by the stacking
cylinder 170 when extended (Figure 2) to nest the next successive tray 101 at
the bottom of the tray stack. The elevation of the stack by the tray carrier and
stacking cylinder causes the latch fingers to disengage from the first tray, and
catch the next upward moving tray in the stack where the latch fingers again
30 engage the peripheral ridge portion 107 at each side of the tray 100. Although
not shown in Figure 8, while in upward movement, in the direction labeled “G”,
the spring is actuated so that the latch fingers will eventually engage the

11



not shown in Figure 8, while in upward novenment, in the direction |abel ed
"G', the spring is actuated so that the latch fingers will eventually
engage t hwob}/oWmw®O3/ 074093 PCT/ US03/ 05946 respective ri d@eTpsos/zome 107 at
each side of the bottommobst tray 101 for supporting the stack thereon.
Figure 6 illustrates the front elevation view of the in-line sterilizer

machi ne Figure 6 shown. recejving the stack,o [ conveyor. 5
Mor e parﬁﬁmﬂt%{?lnygeé’é)”éq{bmjl ?he_&?@_alc‘@s‘)fgﬁ%mf&_%&_"ggsi6%&2&93&0%5_, su_%:/h as a
roller ?GBEOHHQ\{'%%%CR&HMG%W within the sterilizer, is conmunicatively

situate t an equal herght "h" in the sterilizer as the_conveyor 180 of

the tray stadkgur 6 Blustrates the franielavadon vigw of Hiekindie Heylizd direct!y
transported to wthin the conf.i A 53. Prior to
t r ansf e'BACHNE HYEF %?%@V%ﬁ?%‘“@@ﬁﬁ? gfafcii([bﬁééﬁfggrdg %rfét(%ems (Zi'i lizer are
opengded,\18reparti¥GaHy Cas SHORA I FRyurde 5 dret 6,ax tenveybine 95t snsh Ba aconveyed from
conveyor 180 to 195"within the sterilizer in synchrony, ﬁf ter %Cﬂe

steri| i zohen type cadweyorevidedithin the piesilieerafcomprinicatively Sialefh cycl e

begi ns. As sho 0 Figy : [ f | the 15
sterili zaél‘an‘s%qq,\ég hglg;] ckete e%}%@%&f@séﬁ%k@ﬁ\(@gg ﬁgfﬁﬁggt o%gg@gg% W th

the jacdtsliord8d tisatithe tiagistgck P60 eimnbe diré&lystraraspdrtedptoowithie thet ra heat
during the sterilizatjon cycle a s&ovvn i n Figure 7. Ln an exanpl e

enbod; maRNfingRef e HEHUFRTNARDRITRS.| AUPT RdTARSIFaNCse e HANOEFATS

appr,gxi ' N h degandrizl) deBrgierl.be hus

pI’O\jIBdi @q‘?@,éﬁ?%ﬂgﬁ%&ﬁ%ﬂ@é@ rl;ea?%?)p%gaéﬁgjd@\gm:@%h usidr] _thepnovel

steril i zatraoted. rEys stk timeonvess from, canyeyautda ti €99 withinpiheyi de a capacity

[ f..chanmb I f ' I ' h
B or aretouEes T AETCpRT o ALer 116 Phaetar fqatedt W Hondart B Lhfg oo "
system %E@téﬁ&léﬂaﬁﬁzaleed%%@ cal process conponents, an internal

sterilizer tray conveyor and_control system The 25 sterilizer 50 is
i nt egr at ed i nA® shbenrmfrigures Granty7 nindhe meefetregrasobedmantntheni gher

I oo A R riSal P R MR SRR L7
R’ o) BASDARSyTaRIRg U hrDarsd o oo te s KT 0" ©
par anet esterilization cycle as shown in Figure 7.Yn an example embo&imen?, the P sS
dimensions of the in-line sterilizer chamber is approximately 650 mm in
height, 450 mm wide and 650 mm deep, thus providing less than a cubic
20 meter (1 m®), which using the novel sterilization trays of the invention, is
sufficient to provide a capacity per unit of chamber volume of approximately
three (3) times greater than prior art versions. Preferably, the sterilizer
machine is a complete system with mechanical/electrical process
components, an internal sterilizer tray conveyor 195, and control system. The
25  sterilizer 50 is integrated into the manufacturing machine to provide much
higher throughput per unit volume. As will be explained in greater detail, this
throughput/volume is achieved by implementing the novel sterilization trays
used. Meeting the requisite "dryness" criteria is achieved by the design of the
sterilizer, use of the novel trays, and the sterilization process parameters
30 implemented during the sterilization cycle, as will be explained.
Further the invention includes a method of sterilizing ophthalmic lens

packages comprising
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30 inplenented during the sterilization cycle, as will be expl ai ned.
Further the invention includes a nethod of sterilizing ophthalmc |ens
packages worpni®bhg 12 WO 03/ 074093 PCT/ US03/ 05946 tr anspomrtisngjos46
plurality of said ophthal mc | ens packages to a sterilizing chanber;
subjecting said plurality of ophthal mc | ens packages at |east one

Sterilizing drapernia hBybEufd BprbiBhiEie e P Gomede ¥iiaflhg 28 ¢

stations and gppseetary packaging stations of a ophthalmc |ens
manuf act uri ng ine. The ternms ophthal mc | ens ackages sterilizing
chanber, pri oeubaﬁatlag%m@uraﬂoa@fqnhth@m i%ﬁﬁ@k@ﬁﬁ%%ﬁ%s A®d secondary

packagi ng st at,i ioned neani ngs and preferred
ranges. An e '@}%Eﬁjt] CV@%@“’}? {sjts;[%rﬁ bq{gﬁﬁﬁ%to’es not limt, this invention
i s dgsclradinebrvsteizng enamber is dwp[oseg canktgljomstyrwiltteptiaxt propessiagr am

il lustrating the major devices and, cont Fi{},thl l.ized for 1p @‘form ng steam
steril i Z4eiiQe em:sﬁqsxnﬁgm eAGkReIng slations & ORINAIRIGIENSTMENYGPMY and
explaingg dn greater detail herein, the 15 expedited and efficient lens
package 's Serilization process is enabled under the programmed control and
super vi sTWterhsampr&hiaiancénhqorpagkageealst@ﬂhlzm@l chanaloer, pabr pyase8singPLC) or | i ke
equalent control ce 99. In a terilization C referred to
as the ;@gontowglef @HE'tSfEBHn‘#%rth?CB?Q'”HeSé?t'%SoﬁIbB?‘y Lﬂﬁi i nt er nal
chanper éﬁ'bf'e}ng Woﬂ(}@ﬁ%e@ﬁir&h‘;s drfdl Preffed rariRaMAPERMOSRhEAN iRt 20 product .

The steps 1 nvol ve IS process I ncl'udes: starting the fan notor

whi ch i sillistchates; st des3o limit, Mnlgum\eemlonllﬁdtSpmsedeQWl\@ start of the Preheat
Sequence Ti rrefg

enbodi ment des'QPfeolé]@aB{?ﬁ}ugsﬁ'te%nsb t%;" g%%’?“@@@%"ﬁ%}vﬁ]‘ Wt is

I ndi cat egbvicds é’aﬂﬂcoﬁlroﬁ Gmrz@d?oﬁ Qerﬁ?ﬁﬂt@ﬂs’@@m stedlicitioh docerting & thei t ch 308
setp0|nt is 25 controll in e exanpl e enmbodi nent described, is

at a swi lmzwtmbt/tﬁ)smww Eléufﬁ 7 sl explaiged it greﬁtﬁr dstalhberein, K¢ val ves 310
and ral %{pve?lt}ég %r)g?é%f? lﬁt?eﬁ§§é‘cl%@5%@&aﬁ@hﬁ%%§gh &iH184 Un@éemeur e of the

cha pressur percentage of the alarm
it S- progeameeargohtrol and supervision of an enhanced programmable logic

control system (PLC) or like equivalent control device 99. In a first sterilization
cycle referred to as the PREHEAT Phase, the function is to pre-heat product
and internal chamber with dry heat only, to prevent steam condensation on

20 product. The steps involved with this process includes: starting the fan motor
which is indicated at 302 in Figure 7; initiating the start of the Preheat
Sequence Timer with a pre-set value of 2.0 minutes in an example
embodiment described. In a next step, a jacket steam valve that is indicated
at 304 in Figure 7 is opened and a Jacket Pressure Switch 308 setpoint is

25  controlled, which, in the example embodiment described, is at a switch
setpoint value of about 2.0 bar, for example. Air valves 310 and drain valves
320 are then actuated to control the air pressure of the chamber at air over-
pressure setpoint with a small percentage of the alarm limits. In an example
embodiment, the air overpressure setpoint value is a saturated steam

30 pressure at + 1.05 bar and is set within the overpressure alarm limits of +/- 0.2
bar, for example. When the Preheat Sequence Timer reaches the pre-set

value, the process advances to the next phase.
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enbodi nment, the air overpressure setpoint value is a saturated steam 30
pressure at + 1.05 bar and is set within the overpressure alarmlimts of
+/- 0.2 wearo3/of4e3 exanpl e. When the Preheat Sequence Ti nelPCramosie®4é¢ he
pre-set value, the process advances to the next phase. 13 WO 03/074093
PCT/ US03/ 05946 In the second sterilization cycle referred to as the

Steri 1 zati on Qrel S HEALLMONERT58E LIS LIRS BB Serigafifrbyte broduct

Wi th steam an eat” to a Ste Zation tenperatu e steps invol ve
openi ng HEAGCkOAsPRrase, thalfurectidids dmteatthe produdiewitistesim pndsiryre switch to

a setpoint value of 5 approximately 2.0 bar. Then, one ar re air valves
and dlroai he@HP@§teﬁh¥ﬁt'°n%gmF%ﬁr@tuzﬁ%-t %Qfgeﬁ’%m&?b@roﬂ%"%ﬁtj?@fne‘%tsﬁ%arehanber
pressure, ato ajgh %éétﬁﬁﬁpﬁfé‘efa%léﬁg@&@%@ sm%morb §e%b/o1nt9ﬁé'll§@8f age of the

alarmlimts. I'n an exa ment, the air overpressure setpoint
val ué i sappextiroaiatye?l Odiszafiheny, esswrenare air 1al0ss bad daait valvee3 1O thin t he

I | { m /-, 0.2 10 b f le. The S Co I
Valve ¢ naed ed phiwpled Border oot fashampet petsyinanar YR evie |
t enper at yétﬁpﬁrgwmimé Y abiReRtdde SRS AR limlt@.lggara @éamﬂ@ enbodi nent

descri bed, tenperature setpoint value is, . W th an over shoot
val ue of egibodiments the ainbearprassure wetRoinicrane & a sabikpladastep® r eaches the

t enper at ur e _set ppj Nt | ue m nus t. e (0 3 an
Exposur cbeesite Bt 4ip4 Prbfnd el it B bIoRR e YGRS B2,

counfd ngpandombeimplee TREPSRANE Conaol VaiveEhat isasdiestetl. 4t 308 nUkigurd he process
advances to the next phase. In a third sterilization cycle referred to as

the Sterisiopanedde aojigvs a ExPosatirersripeint vale MlvceyerhPel.t!o abl d the
B pader SR eibpel desclifgnnBpet Al tdbaNi\aRIs i en L1 e

After th time perrod o recedl ng paragraph i1s reached, an

Exposur ewfinaienesslodmialues ofapntes6 Wi ahes the misieturh chambecposur e Ti ner
Val ue of 18.0 m nutes. Then, one or nore ai; val ves 310 are actuated in

order t otefBRRIAIreIRRCheRiNESL MRS 8LER PPNt YA er@‘@?uspw&%‘(ﬁréh_ poi nt within
v USR8 00y B A8 Sk i i, BsBr@rL MG (g
and i s satinutetdging teundingrancewban éhe Eixposurei Startdiroér rrachesd.®ar, f or
exanpl e. mmuetgi t}{[ehgrogéseg gnd\%orpéersqclo tp{g ln‘é?(t S’QaSse.
In a third sterilization cycle referred to as the Sterilization Cycle
EXPOSURE Phase, the function is to hold the product at sterilization
20 temperature for minimum sterilization time. After the 1.0 minute time period of
the preceding paragraph is reached, an Exposure Sequence Timer
commences which is pre-set to an Exposure Timer Value of 18.0 minutes.
Then, one or more air valves 310 are actuated in order to control the chamber
pressure at air over-pressure setpoint within a +/- percentage of the alarm
25 limits. In an example embodiment, the air overpressure setpoint vaiue is a
saturated steam pressure at + 1.05 bar and is set within the overpressure
alarm limits of +/- 0.2 bar, for example. Then, the Steam Control Valve 305
opens to the setpoint value, which, in the example embodiment, is 124.0° C.
In the preferred embodiment, all temperatures are maintained within no more
30 than 1° C of the Exposure Temperature setpoint. Then, the jacket steam
valve 304 is then closed. When the Exposure Timer reaches a pre-set value,

the cycle advances to the next phase.
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opens to the setpoint value, which, in the exanple enbodinent, is 124.0 C
In the preferred enbodinent, all tenperatures are nmaintained wthin no nore
30 than 1WOG@3mf40phe Exposure Tenperature setpoint. Then, Poe/ysazks9te st eam
valve 304 is then closed. Wen the Exposure Tiner reaches a pre-set val ue,
the cycle advances to the next phase. 14 WO 03/074093 PCT/ US03/05946 1In a

Prase. the fullsa it SEFSadd Sldi ek e SRna SRR SRR g T neo -
t he chang@OL PHaeEDiHe faheldh kapaiool the packagehmeduciawitiialr flcwdhg Ritase

Sequence Tinmer is commenced which is at a pre-set value of about 4.0 5
nmi nut es. thenehambaetogemayesstaam Yaparedn g PHRse AN AIeQ0lFRse320 are

act uat edglg, 042 SRR AbnbAPWEIHTASH SEBSUNRIR ofbBoUey - Pr essure
set poi nt “W'TRI N a +/- percentage o e alarmlimts. Tn an exanpl e
enbodi meninutebe Taien, onep nesewievalyge and drainasabyesodit(,@20 amnp set poi nt

value 1is set %_o -0.04 bar/rp'gutcg;‘@)nd, an oveigr essure alarmlimt val ues:
+/- 0.2 BEMAtHINRRERT iq HNEQIdRGCHMPET BERSULE 8F ¥ SYCTRIRSSUiRen Air Cool
Timer 1 eacheidyithica ﬁgfael%hré‘ge SR @ISIG IRMY 2N 8 d@nthlg next phase. In a

fifth sterilization cycle referred to as the Sterilization Cycle WATER
COOL LOABnibairaent, e ainoveiprasswettgpe iod ramp qontrelicamp s¢tpaint #aluel owi ng

into the interpal heat. exchanger chanber indicat.ed at 315 i jgure 7, in
order t o'ﬁ??%%ﬁﬁ@ﬁs@r&@'ﬁﬁr i ep oy W&ﬁﬁwea%ﬁrnaﬁim't \6%'88%&’ i pdf bgﬁal

t enpgy at ghenf Ple stEAMORN80S & EB8EAMRA Y, WIRSHKARICUD! Fiedr réddhels.a pre or nore
air valves and drain valves 310, 320 are actuated in order to control the

chanber peteluecthgtcycls advansesje e next phassei nt within a +/ - percentage of

the alarmlim¢ts. af ' { Ly type is a
ranp control migﬁgh%t%lzggéﬁowkﬁ @g%%gée’d L@Bgfgéltghesg @%ét-'c%}.lgfe@ar mrén%te; and,
an over poSOUILOMAD #haski the funetidnBstoadootthe Produtiwith Treter flawinaf iato Val ve 325
opens to fill the internal heat exchanger 315, maxi pnum chanber

Wh
t enper at thesinteraahbeatexsanaer chaspbenRdisatataid] Hin EiBHée Cyl @dgf¥dnces to an
h ' ,
Exhapst B@a énsd %nﬁ‘é\n@?@%&@ga@ﬁa@%ﬂgﬁ&i p([i&dﬁ'u%t %’Zﬁﬁﬁél tERPMerapd fgthase

set poi nt ue 1s equ sixth sterilization cycle
r ef er r eduhloading toesesoadahy patkagndsidae FiEStHASOr Rioas eijr vdieesChadber drai n
val ves 3c219air{§1 rvglv%%%q%c,i 338%% r<2;1%tupé1itcrad in order to control the chamber pressure at
air over-pressure setpoint within a +/- percentage of the alarm limits. In an
example embodiment, the air overpressure type is a ramp control; a ramp
20 setpoint value being set to -0.04 bar/minute; and, an overpressure alarm limit
values of +/- 0.2 bar. Then, a Water Valve 325 opens to fill the internal heat
exchanger 315. When maximum chamber temperature reaches a second
cool phase setpoint, the cycle advances to an Exhaust phase. In an example
embodiment, the water cool load phase setpoint value is equal to 65.0° C.
25 In a sixth sterilization cycle referred to as the Sterilization Cycle
EXHAUST Phase, the Chamber drain valves 320 are opened and the Air
valves 310 are closed. The Water valve 325 is opened. When the chamber
pressure reaches a setpoint value, the cycle advances to an End of Cycle
phase. In an example embodiment, the Exhaust phase setpoint value is 0.1
30 bar. The sterilization cycle is now complete.
In the preferred embodiment, given the design of the sterilizer chamber

and the process parameters utilized, the total sterilization cycle time is
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val ves 310 are closed. The Water valve 325 is opened. Wen the chanber
pressure reaches a setpoint value, the cycle advances to an End of Cycle
phase. | rnwansexaapl e enbodi ment, the Exhaust phase set poi mCTaEsbses%e 0.1 30
bar. The sterilization cycle is now conplete. In the preferred enbodi nent,
given the design of the sterilizer chanber and the process paraneters

utilized, the.total . s er' I zation cycle

PCTI USoSPBRSHI S, 1B (401 BTG e8mAE log i LmaliR MRS R Q6T y dr amat i ¢
| mpr ovengy staYiffatidn§/chd Biekiid plibPBrt&Y&hIEzel eGBPnehtpri or art sterilizer

equi prent. Referring 'now to Figure 3(a), there is illustrated the novel

plastic tray Referingoov tsr Figare ;”(a%gth%@ﬂ%tuug&r@i@déh@moyel Rlestic fa¥k arrays

dot a1 oquBR 0B bmato SRR apBo kT Abel BreK AT EymiBE PRI S, St eq 1
Fi gur® 3(dnseslfor inbat toothe\stenizer rﬁehfhn@é aAtdetaildd @lysé—@@ vibwwf o porfibgur e 3(a),
the tray includes an external wal| 102 boundi n t he, perjineter of the tray,

and f our 108 &f thg tray V08ds ilMgirptediipfourerdlby, InviRe éap Viewr of herlastiGy col umms
110a- 110&{:\}/%05%% ianIE{J%Jéﬁag“tﬁw%)t{é{V‘uhﬁ@ggk'dfﬁéitéF V\Pall%fﬂ)&&c@g

cross-secttional ™ view of vel” tray en along |
i|lust rati@perﬁmét@‘w‘fehé(ra)', andéouranternat €l ividdawall2004 a —. 142D whicke shown

ted by the di I 15 f dth b ) he t 100
P ety e s eong S 10 1APPa S Sk I St e i Sh At fur o) 1)
the ig aysrﬁbscregés-%%ﬁ&eﬂqréviemr@ ﬁdvewtrta? fidoetafley by R HeEE15 ext ending

upwar d own in Figure 5; the |nterleaved pairs of blister
arrays 13I03tra’§edeiad?iglyreb3(a) dbpwsivitied 1i20aa 12ekpediZlveare shiown 120 separ at ed

from each ot | s i n t.he strated, and
suppor t ed® B@rag%g%lt SWEJ V\éﬂjlrsb%%tf?ﬁm %ﬁerq PetYes D Sﬁﬁgnﬁhﬁ F‘é{t d that the
conf i gur dinhBk&d Fsravhdibg el tife Bﬁ@tbpeaclarora@mgo&taﬁ@ﬁ Qeqsmdr@m)sﬂn@rtréy zation
according to the invention, is substantia simlar to

conf i gur & ¢rignted hOIﬁléOmﬁ@ﬂ)éwl’f@eih@cﬁlWé@t‘@é”%lﬂﬂé)@xtﬁn%%gzkﬁ‘géédtTHBUS a1l be

st aton eHoPRIRERAe S FtddR s et B B G s S TR B e Tl & o
each pl agkpésitediin a idipective t:bﬂtyem@séyaéra\w] fro&o@aomom@ruby théaividers
ext endi ng above hei ght of the 25 divider walls 115. As shown . in Figure

4(b) whi Mallgdgddn ghgmm ilipsgated, and supported by the plastlc tray bottom
101. It should be understood that the configured interleaving of a nested

array of packages for sterilization according to the invention, is substantially
20 similar to the configuration of the interleaved nested array of packages that
will be ultimately packaged in a carton at the subsequent secondary
packaging station (not shown).
Referring back to Figure 4(a), along the perimeter of each plastic tray
100, is the external wall 102 which is shown as extending above height of the
25  divider walls 115. As shown in Figure 4(b) which depicts a front cross-
sectional view of a portion of the novel tray 100 taken along line “F-F” of the
tray 100 illustrated in Figure 3(a), a top portion 103 of the external wall 102
includes a recessed or "lip" portion 106 that preferably forms an internal shelf
about the substantially the whole periphery of the tray and that is designed to
30 stackably engage a bottom portion of the next tray that is to be stacked
thereon. Thus, the bottom portion 101 of the tray is designed for easy

stacking placement within the peripheral recess portion 106 of each tray for
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sectional view of a portion of the novel tray 100 taken along |line "F-F"' of
the tray 100 illustrated in Figure 3(a), a top portion 103 of the external
wal | 102 worsloues a recessed or "lip" portion 106 that prefrarsabbig4é orns an
internal shelf about the substantially the whole periphery of the tray and
that is designed to 30 stackably engage a bottom portion of the next tray

that is to he stacked her ean. . Thus ] 1.0n he tray is
desi gned®dp 'r@a%?/sﬁeéts?&%f%oﬁﬂﬁét%rﬁt tb\?ﬁﬁlg%&%cﬁgﬁigﬂéﬁ%ﬁérFﬁJTF ce)jf:(gJ s portiyon
106 of  egphdr shvwsBpehfhddO BBfRHEAIR tREPOLGAH RS 4Gy FIGY proyideest ed
stacking of the trays at the tray stacki n?erstatlon. Fi gure 3(b%_, further

shows opeingulgiion obstearment Ris te flee Bealed hlisteraekarayss dgairther i'Be
[ | atj. . ' . | i :
D L e T

per i gher gangédipertion 7 thatgecbrpntodates theblatamentofthedatehdngehefol acenent
of the latch fi ngers for supporti n)g trg%tra%ts duri né:; ar the tray stacking
st at i on, SWRPQIEBE the Faysiung cé ey stacking statien, 3s,d %‘Lb&de‘?”g?red

enbodi ne | I ' | i i t Qa SHPR. wei ght of
at | east Fg’;as pset% Bﬁﬁ%?%?hgﬁ{tﬁr%wséf@cg?&i%ﬂbﬁu@m%ﬁ? r?gélﬁgltg eF??I i ze?y t;lrggﬁigne.

Mor eover desipaeddd suppdrt tie weeghblofat least asfadksofimine tnalyg faningetiogihed f or

t th to. _the wei ght .of the.t but .t o_addi t i,onal | dure th
Cenper at stadligeiangeaise, MoBpYRh e mataal e PEstE SRO5 s AR, T e S 1
prefagr e%@i%@ﬁﬁ%ﬁ%n u'ri'%‘o 508Yort the RieRH oP thePhgieBudioasdditorialigh as

Pol yet her ) brand manufacture by General Electric. Referring
back to Bhdurecthedea)perat(hy andpdessuraof thensteanesteribzationceyalenin thg 110a- 110e

of the tray 10Q fornmed bet n i.nternal divi 4 i ncl udes
a plural Pf%effﬁ i Oléﬁ%enﬁitﬁggr@]y 'Wﬂj?@%@Pﬂﬂ%ﬁ@ﬁ%ﬂgl&%ggfg%ﬁj@egnbodi ment
shown i n|hid@UIRSMS braftd@marulsctdfdby GomerdltEletdict went y-one (21) divi ders.
Bet ween each pair of dividers 115a,b are forned the cavity 120 for

retaining an wingleckae Figures 36a), S(lek apd & asmertiangsueach (CRIURR s

A oh ! e ) ties,
ench L avtd 9T gerd e FRV T oRR bbb BTN 1hPa FAOUATaV! L1 €8
car ryi ngirkiudstka plurality of internap disidsr wallsett Btvitdeh frothesesearnpliezat i on.  Thus, in

SR I A I S LA TR e TR (P
of threeRlidskeBRREKR 8’ Phir FUMdels™P15a,b are formed the cavity 120 for
retaining an individual array of blister packs (not shown). In this embodiment,
20 the twenty internal dividers form twenty-two (22) cavities, each cavity 120 for
carrying a nested pair of interleaved packages carrying 3-pack arrays in a
proper orientation for sterilization. Thus, in a preferred embodiment, there are
110 cavities formed in the tray, with each cavity accommodating a total of six
lens packages (interleaved pair of three blister packs each). Thus, the
25  amount of packages carried per tray amounts to 660. With the single tray
capable of supporting nine tray stacks in the preferred embodiment, the total
number of blister packages that may be conveyed for simultaneous
sterilization in the novel sterilizing chamber, amounts to about 5,940. A
further advantage is that the molded plastic tray provides the additional
30  benefit of being lightweight relative to a metal tray (for example), which makes

it easier to convey in and out of the sterilizer. A stack of metal trays weigh
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25 amount of packages carried per tray anounts to 660. Wth the single tray
capabl e of supporting nine tray stacks in the preferred enbodi nent, the
total nuwbaB/0ofo9dbl i ster packages that nmay be conveyed f oPCIiusns/ozameous
sterilization in the novel sterilizing chanber, anobunts to about 5, 940. A
further advantage is that the nolded plastic tray provides the additional

30 benef | g?c‘;)fi&%géggit\ke@??)‘%legfﬂ’ie %@ghﬁﬁ&%@ﬁ?ﬁ@:ig é‘"fé{rqfefr?ﬁotSF mple),

a
whi ch mak 0 convey | out eri®zer. A stack of
met al tr agkeraainghmbre W08 SystOMFoPCINERNIY Heddiack.appr oxi mately two (2)

times the weight,, ich woul d require | arger notor, rollers and nore
durabl e syst eﬁ'ﬁ'\eo'ln %ﬁmpﬁ@%@ﬁ'&e&@kﬁnqmﬁ th?é@%ﬁ‘fiteﬁ OFPI"‘ﬂ?EH@".ét erilizer
i n-1ine yaddidherd&shingladiiietrtinbsldd éiﬁr(i)ltzg%\%gr&glﬂ%%ﬁmg\?ﬁﬁ&ﬁ' lity that

fl
enabl es sterilization ané; packagi ng wt I sruptin e product fl ow,
i nher &nt Idjsrppting thees prodpbl/Bow aihhbeantlygroidesmephysioal bbeicariktweanst eri | e

kagi ., That,i.s, t duct t h teril kagi
P en i { MRS BB e bet e chagMer i TR Tt REduf cahbiimgtie Wb o
cont | nUOWEIBIDARAGHE 4PEa WitRBAPGHIRG tHARIGAHe BterfizBRVFaHABK 1 dbERS

containing ophthalmc lenses are input fromthe stacking station™to the 10
steriliziengb inuoug enptevipted nroegssinchwkereyt ahadegwistackedrayseri | i zed

£ acki ng SRS e KRS ae A" HEH oot e ArREh S AR teBR e "cont rof 1 or -
I nsund ng stdrtizPigoehsrhbsan) site prRVidUsDg\siaick Oad IRicEjust Beém bEiized agycl e before

unl oading to the secondary packaging area. Integration of the sterilizer 15
control $péRufian thechambern) Futher, thrintegratind @forllavsneempledgst em f urt her

rovi des I r ' & hr : | and
gt erili zgtrt%ll%gﬁ 9;‘?@9%5"25 } nglglﬁfélgﬁgfét\a/%@?g%&gﬁ%t&gﬂpé?%@ég@&b I%Zer desi gn
i's a hi glesurimgtthetprpéuct usttgovibiroungh afconipietel stedlizatibamdyele bfbres capacity

| mvent or YRR TEE FeRnIBTY PRI Fiode BIFOTRED of DEIRIOTRE  ng
et e i e AT
product fodvides ngmplade ittaickiagi afrihe product thnoupbthe backagiegteindn i ncl udes a
sterili zispegri"tzgﬁlgn EPéce%g.nveyi ng arrays
Another advantage of the in-line sterilizer design is a higher output per
unit volume of sterilizer chamber. This capacity reduces floor space required
20 for sterilization and in-process product inventory. The sterilization process
time and use of the stacking sterilization trays provide this capacity. The
process also provides a dry package following sterilization, required by
immediate packing of the product following sterilization.
Still further the invention includes a sterilizing tray for conveying arrays
25  of ophthalmic lens packages, each of which includes at least one ophthalmic
lens immersed in a sterile aqueous solution, through a sterilizing chamber in a
manufacturing line for sterilizing said packages prior to packaging in
secondary packaging, said sterilizing tray comprises an external wall
surrounding a perimeter of said tray and having and a number of internal
30 divider walls forming columns therebetween, each divider wall comprising a
plurality of cavities for holding a plurality of packages in a nested

configuration, said cavities for holding the plurality of packages, in an
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25 of ophthal mc | ens packages, each of which includes at |east one
ophthalmc Ilens imrersed in a sterile aqueous solution, through a
steriliziwgoskhawber in a manufacturing line for steriliziPog/tsad/asop@ackages
prior to packaging in secondary packaging, said sterilizing tray conprises
an external wall surrounding a perineter of said tray and having and a
nunber of, . : VAl e I t each

i vi der - oS ntiniaedtoh tElictioh S Sk g ChatRBey \ATHERPEMBRE TTTY of
packages is desighed fedstrermtti igsupporbthe waight ohaipluratityf afrtrays ahdgndire

plurality of packages, in an 18 03/ 074093 PCT/ USQ3/ 05946 orientation
opt i mi zeghf? Eﬁrﬁg?@t' e, 8¢ iPERESURe é’fg\{g‘e?qeﬁﬁkﬁtﬁ&ﬁ@*% pt W?f&rrr?dsai dtray is
desi gned ghfoditeRief thid MvaHARL daid Q@rmpghﬁag% rRadké Uf §'Iibr1t(/vc9 ht rays and
endure the tenperature, and pressure of t steam sterilization. In the

pr ef ebr eglasdichoaieniahtin @hotttersnbndment of thisinvestien saidzstaglizingyrays made of a

| i ght wei ght 5. pl astic mat.eri al n anot her, enbodi mept of .t his invention
sad ot eComprisRs Sea oSy P ol R RGDUr NG o0y Db MBS g bel ow
sai d t he spRf ir8ptEprovide opthalh hdéatihg 6 cEHdﬁﬁP,d@f Sl ipAeRadeatomaindd cool i ng,
of said packages contained therein. Yet still further the invention

i ncl udes theretsphtviedishll urthansheninvengion includes Anophdmgmicleng: 10 a first
station f iwvel i hg arrays of packaged ophthalmc Ienses into
respecti \ﬁé%ﬁaﬁtﬁﬁ@ I%%rcé'éjb&%ﬂﬁl plastic tray receptacle; a second station
for soiccessi vel firsBagibh fier sudekssiolytiyadihg RIressiof packiged ephthiahdices each

| oaded with an array of packaged ophthalm c lenses; a third station
conprising a denses intg iegpestivmeavitirsiogmed ip @ nlgstic kaveerRtaclsi mul t aneous
sterilization_g I ' ] & i o nveyor neans
for synchr OnO35@0%51@”#%@%”?5%88%%2‘Efcﬁc%fnéaﬁggrglgﬁ@%ﬁst&cﬁg receptacl es
from sai d secoeceptheles @ach doadediwithiandarsdyadi peckaged opthehalmic lersesai d
ophthalmc lens included in said plastic tray, 20 wherein, said sterilizing
charber of saia&htrﬂi%ﬂ%l%qm%smg ag@tsﬂ%_%w@%ﬁ'heggsa@nﬁ Qi th said second
station to engBhnfbudi UphisitaicRis! dieizafBn o 2 higPHt S tibfmic! ens

packages w thout disrupting sald manufacturing line.” Waile the invention
has been descilénsepackagesnnection with a preferred

a conveyor means for synchronously conveying said stack of loaded
plastic tray receptacles from said second station to said third station for
sterilizing said ophthalmic lens included in said plastic tray;

20 wherein, said sterilizing chamber of said third station is disposed contiguously
with said second station to enable continuous sterilization of said ophthalmic
lens packages without disrupting said manufacturing line.

While the invention has been described in connection with a preferred
embodiment, it is not intended to limit the scope of the invention to the

25 particular form set forth, but on the contrary, it is intended to cover such
alternatives, modifications, and equivalents as may be included within the

spirit and scope of the invention as defined by the appended claims
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enbodiment, it is not intended to limt the scope of the invention to the
25 particular formset forth, but on the contrary, it is intended to cover
such al twomawiaes, nodifications, and equival ents as nay Po@/usSn®bivded
within the spirit and scope of the invention as defined by the appended
clainms 19 WD 03/ 074093 PCT/ US03/ 05946 What is claimed is 1. An apparatus
for steri hczrtl iQ%Ié?m%gingl m c | ens packages conprising a sterilizing chanber
designed to acconmodate a plurality of ophthalmc |ens packages; 5 a neans
for trandportiArgappardtusdor staliliding bphihapaic kergegackagsaicdmgirising 1 zi ng

chanmber; a neans for subjecting.a pJurality of ophthal.mc | ens packages to
an appropriataeig'f'l&“i‘g? P@rﬁ%&@%%ogﬁ“?ﬁ%ﬁﬁtm% yc°flcl£ﬁ'@’% ages are
contai ned wit 4y ﬁgé@ggg_eri li zi ng chanber; 10 wherein said sterilizing

chanber is di sposed contiguously with prior processing stations and

seconGlary pacleaygeags fardtanspertiof saicopphthalmic tersqrackagesifasaid steriizingi ne. 2.
The appar at us gf laim1l wherein said neans for transporting said 15
ophthal mc | eff aﬂﬁ)&'ﬁ’ages to said sterilizing chanber is a conveyor system

3. The appar atayupeghs fdraubjettind bigNgaligBTRDhEHAMicAei® paskddes tbramnspor ting
sai d ophthal m c | ens packages fromsaid sterilizing chamber. 20 4. The
appar atus of @pRrenr@tepieriizatiosyslenuiaer saidrophiRaldisolens pgckages argpht hal mi ¢

| ens packagesgéﬁ?ti%%q@ﬁ@ﬁr%%}coe#ghfiﬁ%ghgmggper is the sane as the neans for

transporting ens ckages'’'fromsaid sterilizing chanber.
25 510 Thevhappiarsaidistesifizing shamBerielisposed aontiuaurhpwith ipngr prasessiagnpri ses a
conveyor system 6. The apparatus of claiml wherein said transporting
means  coffHio8gang segpadany;pacKading sfations of a ophthalmirlens Mafagtlbngn 1 wher ei n
said steyjlization cycle conprises heating with dry heat or heating with
st eam

2. The apparatus of claim 1 wherein said means for transporting said

15 ophthalmic lens packages to said sterilizing chamber is a conveyor system.

3. The apparatus of claim 1 further comprising a means for transporting

said ophthalmic lens packages from said sterilizing chamber.

20 4. The apparatus of claim 3 wherein said means for transporting said
ophthalmic lens packages to the said sterilizing chamber is the same as the
means for transporting said ophthalmic lens packages from said sterilizing

chamber.

25 5. The apparatus of claim 4 wherein said transporting means comprises a

conveyor system.

6. The apparatus of claim 1 wherein said transporting means comprises a
sterilizing tray.

30
7. The apparatus of claim 1 wherein said sterilization cycle comprises

heating with dry heat or heating with steam.

20



20 WO 03/074093 PCT/ US03/ 05946 8. The apparatus of claim7 wherein said
sterilization cycle further conprises cooling. 5 9. The apparatus of claim
1 wher ei rwOhg/0apps opri ate sterilization cycle conprises Reattisngofoes
approximately 18 mnutes. 10. The apparatus of claim1l wherein the
appropriate sterilization cycle conprises heating at approximtely 124 C
10 11. The apparatus of claim1l wherein said ophthal mc | ens packages are
transported to said sterilizing chanber in sterilizing trays and from
sterilizigng diendepardiuseaftdiaint D wirerdinsmic stiailiyatiec byge fgtisdrat i on using a
means for un|oading said sterilizing trays. 15 12. A nethod of sterilizing
opht hal n‘iC@mQ-fW@Spfé’é’lﬂﬁges conprising transporting a plurality of said
ophthal m c | ens packages to a sterilizing chanber; subjecting said
plurality of ophthalmc |ens packages at | east one 20 sterilization cycle
withid s&.d stlde apparatyscdfaidinr | whiseeieithe aparapriste sidrilization cheleber i s

di sposed contiququsly with prior ogessi stations and secondary

packagi ngog}pﬂsggﬁgea(f)%gﬁnog rﬂé’l"?ﬁtg[yl ﬁ@"ﬁ@%ﬁf acturing line. 25 13. The

met hod of claim 12 wherein said sterilization cycle conprises a first, a
second, a third, a fourth, a fifth and a sixth sterilization cycle wherein
sai d fird0.cydihe aprarabsef adaimd! pdskeigdbe wipprorfiaje Isteriizatien dyddecond cycl e
heat s sai dHPacka%es W tl% st eam aP(il q?réo eat, said third cycle maintains
sai d secSRARIPERSRNT At SRPIAIMEEYY 178 °C- 30 said fourth cycle renoves

resi ggal steam vapor said fifth cycle cools said packages, and 21 WO

03/ 074093 PCT/ US03/ 05946 said sixth cycle opens one or nore drain val ves,
cl oses ord. or Tisrapraratusphciaim hndeseibsaidiepbihalrmisdess packagesciigges t o
dryness. transported to said sterilizing chamber in sterilizing trays and from sterilizing
chamber directly to said secondary packaging station using a means for

unloading said sterilizing trays.

15
12. A method of sterilizing ophthalmic lens packages comprising
transporting a plurality of said ophthalmic lens packages to a sterilizing
chamber;
subjecting said plurality of ophthalmic lens paci(ages at least one
20 sterilization cycle within said sterilizing chamber;

wherein, said sterilizing chamber is disposed contiguously with prior processing
stations and secondary packaging stations of a ophthalmic lens manufacturing

line.

25 13. The method of claim 12 wherein said sterilization cycle comprises a
first, a second, a third, a fourth, a fifth and a sixth sterilization cycle wherein
said first cycle pre-heats said packages with dry heat,
said second cycle heats said packages with steam and dry heat,
said third cycle maintains said second cycle for a period of time,

30 said fourth cycle removes residual steam vapor

said fifth cycle cools said packages, and

21



14. A sterilizing tray for conveying arrays of ophthal mc |ens packages, 5
through a sterilizing chanber in a manufacturing line for sterilizing said
packages WDi03/074083 packagi ng i n secondary packagi ng, sai d PCEUS03/EImMg tray

conprises an external wall surrounding a perineter of said tray and having
and a nunber of internal divider walls formng colums therebetween, each

divider ol BIBIAERAa AL Al (VAL B5ads08n gl opgcf il ural 1y

of packages I'n contl uratlon sal cavl

pl ur al i t yandfsyisekagaty héatsas’ald)padmwgtordrym‘ssrl zed for sterili zat ion in
said sterilizing chanber, wherein said tray is designed to support the
weight of a plurality of trays and to endure the sterilization cycles of

sai d steriq i ZiQgterRiARGRELy fol Bodeying arrays of ophthalmic lens packages,
5  through a sterilizing chamber in a manufacturing line for sterilizing said
packages prior to packaging in secondary packaging,
said sterilizing tray comprises an external wall surrounding a perimeter
of said tray and having and a number of internal divider walls forming columns
therebetween, each divider wall comprising a plurality of cavities for holding a
10  plurality of packages in a nested configuration, said cavities for holding the
plurality of packages, in an orientation optimized for sterilization in said
sterilizing chamber, wherein said tray is designed to support the weight of a
plurality of trays and to endure the sterilization cycles of said sterilizing
chamber.
15
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