WD 2007/ 129892PCT1NL2007/ 050196 Met hod and apparatus for sterilizing
contact |enses This invention relates to a nethod for sterilizing
contact |enses, nore particularly to a nmethod for sterilizin nt act
| enses i ncYQdWd 182 noi st environment in a cl osed pacﬁggé.b(%w%%é&
known from practice to sterilize contact | enses by heating themin 5
an autocl ave chanber with steam That is a slow batch process, which
requires a sinple control, in that upon raising the tenperature in
the autocl ave spadethodtaawhanparhbtirsied staydizing gentsst lansesi ng of t he
tenperature, the pressure in the autocl ave space increases
automatically under the influence of the steamthat is forned
therein. 10l n practice, the prejudice prevails that steamis

necessary for rapidly sterilizing products. The steam precipitating
on the product sThigiaventionselates togt mepherbivs stedlizipgcpaiart lanseggmgre

i des f . Lapi t to. b .
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known mnet hodntisohaht ie chysed packagensi de the cl osed 15 package and

the pressure outsi i{; of |t are substantjally equifldi sg hat. t he )
packages do not litis&kmown fromepugetire 19 stepibize saptash anses Ry feptingfégw in
however, -t h | S n LS. at her
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but al so ot bequikeqgesimplecontmattin2Bat apen paiskagde tehpeabfaetinadhby t he
steam Spots appear on them which ersely affect t fine

appear ance 8Ptqavespacagsam ,1\qur q&?‘b&rﬁiﬁr ’ial’ﬁ%ngr?gglh? PegRP§ratyrs,
provide a f a sy , ; b Lzl , t act
enses it hodt PG i BlealiiolaaD Shad infhlebs el AR ARl o,

for one thi nfluaretofiche sEiagphthathiatforrhed thereinde of 25 the package does
is created in the

't er' of%0f ¢ nelbREIHHE: theiaiPePrey s dbrbF B8] RO ERTE G PR
the | ene Cont Al aRe Ph e B e Ao emen
f or mati on ohebhef @ndansatidrathdarsby velbased? provides for a very rapid heat
transfer to the products to be sterilized. Moreover, what is automatically
accomplished with the known method is that the pressure inside the closed
15 package and the pressure outside of it are substantially equal, so that the
packages do not tear.

Especially for packaged contact lenses, however, the use of steam is
disadvantageous, because steam is rather corrosive. The generally
aluminum foil packages of contact lenses, but also other types of contact

20 lens packages are affected by the steam. Spots appear on them, which
adversely affect the fine appearance of the packages.

The object of the invention is to provide a fast and efficient manner of
sterilizing packaged contact lenses without the disadvantages described.

The invention is based, for one thing, on the insight that the outside of

25  the package does not need to be sterilized. As long as steam is created in the
interior of the package - and this is possible since the environment there is

moist - a sterilization of the interior of the package and the lens contained in

it can be realized fast. In view of the formation of the steam, what is to be



prevented is that the pressure running up in the package |eads to the
package tearing open. Based on this insight, the present

i nvention provides a nethod of the type described in the opening

par agr aph hereof, which is characterized in 5 that the heating is
carried out by introducing the package into a space which is heated
with dry hot air, wherein the space isgat a superatnospheric pressure
or is adjusted to a superatnospheric pressure. OnMng to the air
being dry, no steamis formed outside the package and the fine
exterior of the Qﬁpkage goes not sustain any_danage. 10Preferably,
the pressuPEeYeRtedis thahd eam%u&emwngmagbeip@cﬁa@qﬂ@@dﬁ kakhe he

vapor pres f r in the package, at a tenperature prevailing
in the pac%gglga}g%e{cﬁgﬁbﬁeopteghper ature of the dry hot air can be such -

that in the paBlsgbolmehisiasight,ahd ppesesit Mhyertic@ainolidegeneietti’lef thee
steamis not requisite for the sterilization and the %Lessune may be
hi gher 15 tyRendessaibed ipthe ppening Pasagrephdieserfnmhich wehasagierizediie.
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the i nter nathigh Bsisadted WHEH @BYh6tEiR] WHereln tie Shrefaak ad@ipbfathdsphéhe
package bursting open. Al so, the package will not expand much and

hence not ¥PressHRe oDismdinsigftte avvapesatanqspleric PsessHae any i nprint on

t he package w [l .n rease and/for change .i R _appear.a Accprding,to
2 Turther el anaraPeon ThT AR 08 ARCHR it PRI AR e AL AR, <
i's kept abeNefihbexiresidfitRe PhE¥:Atel dddd nob stidt@iPask ddfmagthe pressure
prevailing in the package can be derived fromthe 25

pr essud@/ t enpePrefarablyii thgrmaesfuge in theapaceatside 4he paghageps ddghare
curve of t isture in the package reflects the pressure prevailing
't he. packBybrg vAPGHErIEA NARpEY HepEkeee. ol A BoR G D o
further el aborAlihgh the pAckdglY SN ti ek & aPIRSTHRE drp hoRAMHAKWRA at
approxi mately 4 bar.

such that in the package hot water and possibly steam is generated. The

steam is not requisite for the sterilization and the pressure may be higher

15 than the vapor pressure associated with the temperature.

What is prevented by the pressure in the space being maintained
superatmospheric is that possible steam formation in the package and the
internal pressure thereby running up in the package lead to the package
bursting open. Also, the package will not expand much and hence not shrink

20 much afterwards either, so that any imprint on the package will not crease
and/or change in appearance.

According to a further elaboration of the invention, the
superatmospheric pressure is kept above the pressure prevailing in the
package. The pressure prevailing in the package can be derived from the

25 pressure/temperature diagram for steam. The steam/vapor pressure curve of
the moisture in the package reflects the pressure prevailing in the package
at a particular temperature.

According to a further elaboration of the invention, the pressure is

maintained at approximately 4 bar.



WD 2007/ 129892PCT/ NL2007/ 050196 3 According to a further
el aboration of the invention, the | ens packages are introduced into

t he space ‘jva Zg(plhgg?{]:.r | The packages are then preferabl %&Nﬁ&gﬁbdowq I

paral l el to éac Wth such a parallel arrangenent, In a sna
space, a |large nunber of 5 packages with contact |enses contained
therein can be sterilized. In a further 3l aboration, hot air can be
passed al ong the packages. The passing hot air provides for an
efficient heat transfer to the packages. It is then preferred that

the dry hot air af - W . i: i.ers
may first be | 1 ekl ea kit ERboftlor %%eﬁggﬁﬂl%%ﬁ?ﬁ%s faiages

| oad | ock, afreentrbdirecedante e spebrenrtiatst oduced t herein, the

tenperature and,the pressure are adjusted to a desirced val ye. The

desired val ue faﬁ‘etpr?é{{f%‘?%e Pé’_rﬁ‘éﬁa}?]é’rar?’%%%“éirﬁ"é"abégm @I‘r’g’r"tpﬁ%n

approxi mately 9Qyigh swhh la%érﬁﬁeﬁ@ﬁhﬁ?&n¥ﬁd, Y& af Hall BFadyl Qsléfgeenﬁﬁﬁelf &
y 2 bar I hi gher

instance _be higher than approximately , In particular
t han appboxipaekages Bithaontars lensds powtadnebtherhingtear be bizmilegpdr oxi mat el y

4 bar. Next, th i b d.f t he | | i nt
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tenperature outside the package | eads to the above- nentioned vapor
pressure, artben pzeferredithantie gmb@u&ue flosutssd tiebulent20r fawkage)

follows fromth h i ven vapor egsur.e. Preferabl t ot .ai.r
has a tenperat u?@g%t{g’a?ﬁ? eagter 66&5%“33’3 ?ﬁ@dgﬁ%[gb“%say ‘?1356332? an(‘ﬁlt}f)&]f’
under a1pr essuilein hatlohd 160kgAfter tRALaRRRHINI DB h8h¥roduba tHdreiH, FRET
than approximately 3 bar, and is preferably higher than 4 bar. In an

advant ageousempgrause peq the peessanp araadivstesnt a fesippdevalueeThadesitede

controlled i : each other. whereby. te rature and
pressure ar é’g ﬁ’geg%gqggté%%})g{ﬁt? engota?’(fgf é¢s&?ﬂ%ed§%§1g?“ﬁg?5%’b8Ppﬁoﬁ%@éﬁﬁl§ as
I n conventi @oalC, syttlectie. ddsived viallid RRrthe p¥aRra GeBtfor dAahtOBahigher

el aboration, the pressure only needs to be greater than or equal to

the vapor pithasaperevimetelyZabiiade pasiodnrahishenithin approdmaselatiLbar,
The hot 1811 ’anfd"ﬂr'éfé%ﬁblf Iﬁgﬂéleh%{r?‘gf)]yroximately 4 bar. Next, the carrier may be

moved from the load lock into a carrier receiving chamber where the hot air
under excess pressure is continuously present. The order may for instance
be such that the temperature outside the package leads to the above-
mentioned vapor pressure, and that a minimum pressure (outside the

20  package) follows from the thus given vapor pressure. Preferably, the hot air
has a temperature of at least 100° C, and the space is in particular under a
pressure that is higher than approximately 2 bar or higher than
approximately 3 bar, and is preferably higher than 4 bar.

In an advantageous elaboration, the temperature and the pressure can

25  be controlled independently of each other, whereby temperature and
pressure are hence preferably not determined by the vapor pressure as in
conventional systems. In a further, advantageous additional elaboration, the
pressure only needs to be greater than or equal to the vapor pressure in the
package associated with the temperature. The hot air, further, is preferably

30 circulated.



30 circulated. WD 2007/ 129892PCT/ NL2007/ 050196 Preferably, a
second closable lock is present for receiving fromthe carrier

receivi ng ¢ V\Q ce sterilized contact |enses incl uq’%‘il/bfﬁoowosal%
packages, 2@3@5 e carrier with sterilized contact I'ens-containin

packages is noved fromthe carrier receiving chanber into the second
| ock, 5 whereafter the tenperature in tHe second lock is | owered and
al so the pressure in the second lock is |owered, nore specifically at
such a rate that the pressure prevailing in the lock is always

greater than th?r@ﬂé?&ﬁ&”&s@éo%ﬂ%l&éa‘ﬁﬂe 1&&@@&@%&&%@1@1 oiﬁst%e()f a
| oad | ock and an unload |ock to introduce the carriers 10 into the

carrier recehaxenrechivibgchamber ongesstexidized eonthcblenises i chsimtm vely,

the te eratur and sure in.t.he carrier iV chanber can
b kent ot - R st ey Frith Stefitizbd Shnfach nsedd
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| enses int carriers continuously. As a result, the actual
sterilizati Gﬁlep‘f?@%%ls'@lq tgnmerstlu@nnWhg@g@qﬂrlodemloaMed hediaksorthéuct i on

d | of t t ttent rthe
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nmethod with two | ocks, that is, a load | ock and an unload lock, it is

further pr ebsevailinginthe packase: t hat is rel eased 20 upon cool i ng of
air contained i fnttﬁéaggtphf)%?oaffélé]gaﬁﬁ%%e? Dq &3 4o u th?lb%qrﬁ)grs

contained in the [0a rans er of
unl oad hock ity theealrfiaf récetkngaliembenangto a@ﬂofz@méxﬁ ﬁdiﬁ it ebSsdctive i

t he heating ﬁg (gecnels
perature and the pressure in the carrier receiving chamber can be
kept at an equal level. The carrier receiving chamber does not need to be
regularly heated or cooled but can sterilize packages with lenses in the
carriers continuously. As a result, the actual sterilization process is a
15 continuous process and the introduction and removal of the carriers is an
intermittent process. Further, in the use of this sterilization process in an
in-line system, no intermediate storage of carriers is needed.
In the embodiment of the method with two locks, that is, a load lock
and an unload lock, it is further preferred that the heat that is released
20  upon cooling of air contained in the unload lock is used in heating up the air
contained in the load lock.
Such a transfer of heat from the unload lock to the load lock saves
energy and favors the velocity of the heating process. ,
The invention provides a first apparatus for sterilizing contact lenses
25 packaged in a moist environment, wherein the apparatus comprises a
carrier receiving chamber for receiving a number of carriers in which a
number of packaged contact lenses are receivable, wherein a heating device
is provided for heating dry air, the apparatus being provided with a control
for continuously keeping the hot dry air in the interior of the carrier

30 receiving chamber within a particular temperature and pressure range, the



The invention provides a first apparatus for sterilizing contact
| enses 25 packaged in a noist environnment, wherein the apparatus

conpri Ses.@o\%ﬂﬁhkﬁ%z recei ving chanber for receiving a '}%mrzooqfosm%q
carriers in I'ch a nunber of packaged contact |enses are recelvabl e,

wherein a heating device is provided for heating dry air, the
apparatus being provided with a control &or continuously keeping the
hot dry air in the interior of the carrier 30 receiving chanber
wWithin a particular tenperature and pressure range, the WO

2007/ 129892RGA{NL BORE APHAA & KD thRlprb&iRe iAkhe B8Rk R kSR éﬂgﬁ%petrh

pressure in the carrier receiving chanber superatnospheric.
such an appav@etaimasphedspondi ng advant ages can be obtained to those

described with ggference to the nethod accordi to the ipvention, 5
Furthernore, a s léﬁisfllr‘}ggf’i a&’r?_aﬁ_ﬁ%!fr g?ﬁfgsﬁor?gtm%&%sm\ﬂﬁ%c%pe _?alp%d to
safer for athe&s dddepibed vtk kéfebditeitd BhaRRAKAA Yecdrhilg WAHESnYeAtion.
steam |n case of an incident, hot air causes |ess severe wounds than

heat of €ondBHthenmagrer alsterdlization apnarates Bfativoarks vashrhohairiisseferifona

al so provid ratus for sperilizin optact. 10 | epses
packaged i n%eﬁgﬁﬁggg%rﬁﬁ%ﬁ%nnﬁp%@ fl}?tt%(g 36@555?%@'(:[&1%5? Qgﬁ‘na
carrier recehsidegt, Hoeabecadses 1ds8 68vategotn dAUWHABI hedlt of B6kde@isBtibA Whi ch
a nunber of packaged contact | enses are receivable, wherein a heating

device i s preipaediin the weeel g séamt hat may contain steam wherein at
st Foc vt uidt 5L X OESLRE4 908 or

carrier, the apparatus

cont i nuaos| Yekespaokagditin A betistnvaforinhents dhicksin the GRip¥ritEis BRI Res a
within a particular tenperature range, the control being arranged for
control | i ng CAFTIPLERCEIVING champey faryeeeiving haupder of eausiars iy which a
particul ar %OFD { i i : I.CJ . er .
sem cont i nuous yﬁr%ﬂ%g%%é%&??éé@%ﬁ%st %%nl%g?lg%iéfg Sbvglg#lggn%%att}ﬁ%%%wce
that is par tis provadéd fdrdheatinlgl wr thanman ceneligetdaim pehatei® bt Vd2WonédSock
t he tenperature i.n(ﬂi?e carrjer _receiving chanber is_kept constant,
little ener ¢yPTifigior repgiyingfhezein at lpastione carripndbe apnaratyeiberngds

to be hest eqd yRdeddic®alBHtrol for continuously keeping the interior of the carrier
receiving chamber within a particular temperature range, the control being
arranged for controlling at least the temperature in the lock according to a
particular path.
With this apparatus, in an efficient manner, semicontinuously, a lens
20  sterilization process can be obtained that is particularly favorable from an
energetic point of view. As the temperature in the carrier receiving chamber
is kept constant, little energy is lost. Only the space in the at least one lock
needs to be heated up and cooled.
These advantages can also be obtained in the first apparatus according
25  to the invention when, in accordance with a further elaboration of the
invention, it is provided with at least one lock for receiving therein at least
one carrier, the apparatus being provided with a control for controlling at
least the temperature and pressure in the at least one lock according to a

particular path.



These advantages can al so be obtained in the first apparatus
according 25 to the invention when, in accordance with a further

el abor at! %09507 %92 nvention, it is provided with at | ?%”?ﬁ‘%g‘?bﬁ@’g"%"k

for receiving ther ein at |east one carrier, the apparatus

provided with a control for controlling at |east the tenperature and
pressure in the at |east one |lock according to a particular path. WO
2007/ 129892PCT/ NL2007/ 050196 6 According to a further el aboration of
the invention, both the first apparatus and the second apparatus nay

be provided w t AcgordesPa li@kker ERBoPNE SR8V, [N thoEkstand

I
the second | ock being an unload | ock. According to a’further
el abor at i on apparaiasiandetieisepondapparaiies fiaydie Broxjpledrwitbs sacdnd heek,

d t be prqvided.wi th.a heat,iransfer arran for
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energy saving and is favorable for the heat-up vel OCI'ttill of the | oad

it
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of the invemsbermheatdteuplinthé foadriovk.dids Wehhtdhse? 33bvidas faRANERAG gl O
which the at |east one lock is connected. For a carrier situated In

the | oad | oéRYingand farenaplefor ths heatrapivelacetyrafdhadeaslocko t he
carrier frame i {Aﬁ&(ﬂ%ﬂﬁ%% 80y elfa%%)r%i(frﬂ;i{ﬂ%l%rin%ﬁtlf% Gl 'cﬁnli&e
e op Itute

carrier frane, I'ng can cons € access 'to the unl oad
| ock. | n0a fracdivieng chlagti@rahin@dmprisenedivn emid Dearriordid@s ratitablydevi ce

'S arranged therein.

According to a further elaboration of the invention, the drum is
provided with at least one opening to which the at least one lock is
connected. For a carrier situated in the load lock, this opening can

15  constitute the access to the carrier frame in the drum. Also, for a carrier
situated in the carrier frame, the opening can constitute the access to the
unload lock.

In a further elaboration of the invention, a circulation device is
provided for circulating heated air through the carrier receiving chamber.

20  Circulating hot air promotes an efficient heat transfer between the air and
the packages in the carrier receiving chamber.

According to a further elaboration of the invention, the circulation
device is arranged for circulating the air in a first direction through the
drum, while the carrier frame rotates in a second direction which is opposite

25 to the first direction, so that heating of the packages takes place
countercurrently.

In a further elaboration of the invention, the control is arranged for
controlling the temperature and the pressure in the carrier receiving
chamber independently of each other. This enables optimum setting of the

30 process parameters of temperature and pressure.



provided for circulating heated air through the carrier receiving
chanber. 20 Circulating hot air pronotes an efficient heat transfer

bet ween th@o%orvfl?s@ the packages in the carrier recei v?@g/ﬁg‘%q@%%

According to a further elaboration of the invention, the circulation
device is arranged for circulating the air in a first direction
through the drum while the carrier frame rotates in a second
direction which is opposite 25 to the first direction, so that

heati ng of the packages takes place countercurrently. In a

further el abor atfi@thd clabérakiong BF L invieRGioh ARk H@g%ﬁﬁe@iﬁrﬁl@%%cfa%s.

controlling the tenperature and the pressure in the carrier recerving
chanber i ndepehudhbe jurbherelenifiethercinafiies vatiatfernupttd thendsewingng of
the 30 proc araneters of tenperature and pressure. WO _
2007/ 129892%@% 5007/ 050196 7 Further el aborations of the invention

are described i Fighesksssh autbvanferdbbitiRevibi S8l agaatdd B¢ sterilizing
hereinafter with reference to the draw ng, wherein: kg
shows a €ut &@B’Sﬁcﬁ&fsﬁﬁébti ve view of an apparatus for sterilizing 5

contact Lenses. rig 2 afih bR SuR SRR SHLE VBt BELSSEALNG
cross secti aerifizingeoapiealaises; al ong the line A-A" as indicated in
Flo. L 10 4.shous a diagramsepresenting he autocave .
indicated in Fig. 1;
10 Fig. 4 shows a diagram representing the autoclave sterilization process
according to the prior art;
Fig. 5 shows a diagram representing the sterilization process according
to an exemplary embodiment of the invention; and
Fig. 6 shows a perspective view of a carrier.
15 In the various figures, like reference numerals refer to like parts.
In Fig. 1 a cutaway perspective view of an apparatus 1 for sterilizing
contact lenses is represented. In Fig. 2 the apparatus 1 from Fig. 1 is
represented in a wholly cutaway perspective view. Using this apparatus 1,
contact lenses included in a moist environment in a closed package 2 can be
20  sterilized. For this purpose, the package 2 is heated and the heating is
carried out by introducing the package 2 into a space that is heated with dry
hot air. Sterilization with dry air prevents the package being affected by
moisture, which does occur in sterilizing with steam. Further, a sterilization
apparatus that works with hot air is safer for a user than a sterilization
25  apparatus that works with steam. In case of an incident, hot air causes less
serious wounds than heat of condensation released in the use of hot steam.
The space may already be at a superatmospheric pressure or may be
adjusted to a superatmospheric pressure. To be able to accomplish this, the

apparatus 1 comprises a carrier receiving chamber 3, for instance a

30  sterilization tank provided with a drum 3a, for instance a pressure vessel,



according to the prior art; Fig. 5 shows a diagramrepresenting
the sterilization process according to an exenplary enbodi ment of the

i nventi on; J 6 shows a perspective view of a capphRiandadotod N
vari ous fi‘%ﬁ?@g{ﬂgﬁ?zke reference nunerals refer to |like parts. In

Fig. 1 a cutaway perspective view of an apparatus 1 for sterilizing
contact lenses is represented. In Fig. B the apparatus 1 fromFig. 1
is represented in a wholly cutaway perspective view Using this
apparatus 1, contact |lenses included in a noist environment in a

cl osed packagd 2cfidferFeardl 3b! fithtdbip drrdidedthbRiRUoP 26RivinBS RAGKELSE
2 is heated and the heating is carried out by introducing the package
2 into a sp&teanrieys 4in mb@geﬁnumbhr df yadkaiges Rrwitlsiceniact katseonarani t h

dry air prevents ;t;he,package being affected b i sture, . which does
oc>c/ur in st é'g'?ql‘l’%lﬁ'gA%afﬁa% or %?H‘é@r ?OQP@%%%rgﬁ?ﬂW@ﬁﬁgpﬂs
that works WndfbdWbsed with% dabdre ofaluittsB foll "RAs BlsdtRkbiblealdton 25
apparatus that, works with_steam In case of an incident, hot air

causes | BssPagkagnis mpdmwdollyof aflexible mateniadAmekampledfzacantiarnt ishe

or essur oor Ry Fig, &, N HREIG LR Pyl RREhR B2l pRuSRhO SRR ©

abl e to acconpl Tab appasatushiefuafiataisushdatiRREVISES for Bdtih®the dry air.
recei ving chanber 3, for instance a_30 sterilization tank provided

with a drum’seentred 10 (fBewnsshamptisaldy i Figss d@nd 2)\ieps the hot dry air
2007/ 129892PCT/: 96, 8. , rier fr 3b, rotatabl
arranged t hé’%‘illﬁ%‘g‘?sg%?@%é iF %&ﬁg%ﬁ@ergﬁ{rg darnﬁﬁeg Sglrei 3 0%RA 1 Iliﬁ?i
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can for instance conprise a hard plastic |ower part and be closed
with a clos %t%lfa‘éingﬁ’(%ﬁr‘??m@ﬂ@tum of L2Q¢- K30°Fo Toe heatingof the sapriarkage

I's made wholly; 8 o@nbhihh B & Bl Sdtdhee ﬁ@dgﬁea{@ﬂn% 2 irBufAa irgsrist%nicg
wire wound around the drum 3a. Also, the carrier receiving chamber 3 may
be heated by hot air, but other heating means are options as well.

15 Preferably, the carrier receiving chamber 3 is insulated, so that heat is lost
to the least possible extent. The heating device 5 needs to keep the hot air
present in the interior of the drum 3a at a desired temperature only by
supplementarily heating the air off and on. The control 10 is further
arranged for keeping the pressure superatmospheric. Preferably, the

20  superatmospheric pressure is kept above the pressure prevailing in the
package 2, for instance at approximately 3 bar.

For sterilizing the contact lenses in the closed packages 2, the packages
2 are placed in the carriers 4 in parallel arrangement (see Fig. 6) and so
brought into the carrier frame 3b rotatably arranged in the drum 3a.

25 Rotation of the carrier frame 8b can be effected by means of one or more
magnetic couplings. The carriers 4 with packages 2 are first introduced into
a closable lock, the load lock 6. When a carrier 4 is in the load lock 6, in the
lock 6 the pressure and the temperature are adjusted to a desired value. The
pressure in the lock is adjusted to a value equal to that prevailing in the

30 drum 3a. The temperature in the lock is adjusted to approximately 90° C. A



shown in Fig. 6. This carrier 4 can for instance be a |ightweight
carrier. The apparatus 1 further has a heating device 5 for

heati ng t'\?oqwﬁ/lﬂ b, A control 10 (shown schematically picR/Nib&Sns0t0dNd
2) keeps the hot 3ry air continuously within a particular tenperature

and pressure range in the 10 interior of the drum 3a. The carrier
recei ving chanber 3 may al ready be heatéd and have a tenperature of
120-130C. The heating of the carrier receiving chanber 3 can for

i nstance be done using an insulated resistance wire wound around the

drum 3a. Al farthefexpRmatidh onethes will Golidw RbRin ey itherefadhedtPrid 6t
air, but other heating neans are options as well. 15 Preferably, the

carrier recdorithip pirpeperthg apparatsigl lanlizessthetdentrohd@twhigh kcostrolsdhehe

oresent i n thEeekears spddfie BREHPEA B B3 REE ol gt 0y,

by suppl emerwhenh kiodeeatlueghaVeb&dn redthed e d6ad TORR 6CigpeAbd AAd itEe
further arranged for keeping the pressure superatnospheric.

Pref er abPy, caidendismoxpd fras pheldad lpele § dntocthecarripr regsixing chamber 3

pressure pr i1 I . : rd. S toximately 3
bar . Fo ?Kﬁdeér}ﬁg? ?ﬁ%%ﬂg hltlfei alglg%tggig tgl o é%’spé% %ler‘ri1 %Eﬁog a(a:}%% e‘%lcpégggges 2,
t he packageshPougte thé asmder fisthevedhin dieecich Rl tpahakh@lierai s B mrthe

(see Fig. 6), and_sq brought intg the carrier frame 3b rotatably
arranged i ndHE 37Ul the AT Ag thei het 2% under oteens BrespiEaas discapeche

effected by ans s of. ] gnetic couplings. The carriers 4
wth packaggs érlii) e:grgis?% 9({1165?5?%0315552(1 into a closable | ock, the |oad

| ock 6. 10hen a Eag.r3 showks & srdse stétton obal chadde @ceiving deanhloaks. At iheear
pressure and the tenperature are adjysted to a desjred value. The
pressure in PKee Flb"c“g@ﬁesapé’@jr%{‘geldc%p%s‘?ﬁaﬂ gacwatian degiceratonnstancei ng

in the 30 drn : : [ 7 i | .

ppr oxi mat el aaed wi® ohEEDRIA 1, (iR S 5 Hn B ARG Y S nhnetic

expl anat i on cbrtchhThe virktlatiohl dewidect pravaddsefor virthlatieherf¢he dot airRhgt i5.
For this purpose, .t aratus,. 1 utilizes, the gcontrol whi ch .
control s t hé’%%é?gﬁﬁag&%%a? e Az Ler FereiHng ﬁga ek SG%gééﬁFﬂfaﬁ’@nt 0
a partiggl ar, . i Fcr=Ye FENoTo]
o P paed onab T VIR RS Ary Bol &k BENAPBENIFAS Tafn o Bt iR

the carri er Reduovghdhe dawminsia ® therasudischargepdniAtgthe kaime titve, thaim 3a.
By neans of a nmm I

i r oot on_ REAPGET REmectt Faiasasobshnf dSienon ik bich o RPPRE R Hesa,
the hot air fiiBfl@ire@XGERS. PhESEMHIGs PoretinSfUaved P Bid éfifier ifSa M6 8BSAL
continuously. 10Fig. 3 shows a cross section of a carrier receivVving
chanber 3. [Ithe carri¢rargceiving chamber 3 at a first location 6a. After sterilizing, the
20 carriers leave the carrier frame 3b and the carrier receiving chamber 3 at a
second location 8a. Evidently, these locations may be provided at different
places in the carrier receiving chamber 3, but the input and output locations
may also coincide when, for instance, the load lock and the unload lock are
arranged in line with each other on opposite sides of the carrier receiving
25 chamber 3. Further, the first direction R3 and the second direction R4 may
also be opposite to the directions indicated in the figure. As a result, the dry
hot air is passed along the packages 2, so that these are heated
‘countercurrently and an efficient heat transfer is achieved. The control 10
(see Figs. 1 and 2) is further arranged for controlling the temperature and

30  the pressure in the carrier receiving chamber 3 independently of each other.



to see that the apparatus 1 conprises a circulation device 7, for

i nstance provided with one or nore fans, which is driven by neans of
a nagnetigwgthﬁ%BQJhe circul ation device 7 provides fQErfihéostfidon
of the hot air that is present in the drum 3a of the carrier
receiving chanber 3. The circulation 15 device 7 circulates the dry
hot air fromthe air supply 7a in a fir3® direction R3 through the
drum 3a to the air discharge 7b. At the sane tine, the carrier franme
3b rotates in a second direction R4 which is opposite to the first

di rection Rhrbligh ¢Ré pr&edicd ofli§uidthithd %_%Ha%éé 3, REe £ FRndd A e3P
in the carrier receiving chanber 3 at afirst | ocation 6a. After
sterilizi ngpackaged®@,carthattle steeigatihe of the cartaétrlanses3iakanglddedn the

carrier receiving G er,.3 at .a second | pcation 8a. Evjdently, these
ot one. wipchagks ) At iy BERng cBRBber § A siperappoaioric
recei vi ng chaelifire Previiils thae id RdMer RSN TR Bk@sshﬂ?ﬁ“&{}ﬁm‘ﬁﬁ el 80

coi nci de_when, for instance, the load | ock and the unload Fock are
ar r anged®i n packega wrillaws iswellasra tesudipefadietstearh degnaffion, mdctearingropen

receiving 25 anbgr. 3., Furt her, £ he, fi.rst.djirection and e
second di re@f?@%pﬁ%ﬁyﬁz 19 avgiged: %ﬁ&yt@%fg {ik}?g LAPTEEr Bﬁ%“rf%{‘hecat ed
in the figupackAges® d6ssUhdt, conbfinding 10AmAk6 that PRIFPRaRY AMEmikEm
packages 2, so that these are heated countercurrently and an

ef ficient heackagesrypaiotiadiegiodi theeeby. The control 10 (see Figs. 1 and
2) is further awf%ﬁl%?&ifi%ti&g’gftrh%lcéhﬁ%ﬁé?ﬁsg%ﬁﬁ@ﬁé@%%ﬁq@ﬁgﬁ?ﬁ%g%gﬁthe

pressure in the carrier recel Vi ng

ot her. 100 206ddrk2D8R2M0TENERBO TSRS fifind Bbug lof thecArRye8Es vz
liquid in the packages 2, steamis formed_ in the packages 2, so that

the sterili ZBAPOST gfusing agpagnaiic feeddbroughiadipeciion R2 intethsaudersks
2. Asinth ; e Wi - herj ¢ .p
a0t niodC8 TR op ik N (O BAREN 19iP s SRR BALHMIG dyfriB 2311 ©

package 2 wirbteivimig chaeiBerdbisalssedulnd thientthe teinparatuos aatithe prédidre in
tearing open,  of the package. 2 is avoided. The dry hot air that is
present ar otih# Seepm Sgkﬁgj’é'g lowersds Thist lowsring nrosspgs atsagh astgte hhat thee
typi cal al upd At ¢ 1egt: o1 r

rori 11 o SAT T pRARAAE S B AR aAb PRSI R fer Sl the pregsyre
10 carri er s ptewaitingoueHe packagehéleratoo, ehe tomrel Bbcantirolefthé hewadng ber
recei ving chanber 3 HSi lr;l%ﬁa rragneti (c:{_feed-t hrough in_direction R2
into the uniPEatFUreeRAdemprraiypye deenydine (ora pariciHroaath- duikhis Bay.tthe

si de of the cakst&ro fé?ﬁﬂn"\;vﬁgl_ecdlﬁ'ﬁte?fhegcdogngg:gé@e%s.a’Pﬂe hﬁfd}dtlgﬁi %_rrlxﬁasy

tenperature and the pressure int secon are lowere
| oweri ng pr dbeestiveht coslechbyppasting téldtait Along5t.pr essure prevailing in

t he unl gad | ock is al s, greater_ than,t ressure_prevajling. in
the packlge. renbeBBartine LB »0eas ragsie oheR the g Ik Srand the
pressure angfiGWRLRY e R 3! PpAovidds thGH hdht Pélé&e%%p%ogg y,

t he packages 2 renmain whole during the cooling process.
| ock 8 may loétheainmesendonl thd unjogrhbskBgisaskd iabeatingmy thie.aif pésent

apparatus 1 nf11 %Isle ?oa‘ %Ek t6r gg Safr%g 1t, eet éAI?eel"g'y tlshgtiiigg(fi etlﬁ%feliltgr glxr;(ii tltlehe
heat-up process in the load lock 6 proceeds faster.
25 The apparatus 1 further comprises process integration means, so that
the apparatus 1 can form part of a semicontinuous process. For instance,
sterilization of the contact lenses included in packages 2 can be part of a
process in which contact lenses are manufactured, packaged and then
sterilized. Other process steps can also be options. The sterilization process

30  step which is carried out using the apparatus 1 according to the invention is



unl oad | ock 8. The heat transfer 9 provides that heat rel eased upon
cooling of the air present in the unload lock 8 is used in heating up
the air pr I he load lock 6. As a result, the e J
utilized e‘?é?%@%ﬁi{g?é and the heat-up process in the Iog‘g&%gt@/gml%
proceeds faster. 25The apparatus 1. further conprises process
integration neans, so that the apparatu3ll can formpart of a

sem conti nuous process. For instance, sterilization of the contact

| enses included in packages 2 can be part of a process in which
contact | ensgrtficty SR iREhAY G aﬁﬁ?éﬁﬁ%ﬂ&_ a Sh&R Ifeta%-rng drt®hol SHher
process steps can also be options. The sterilization process 30 step
whi ch i s camperied ofihe irsdimyluah eawpemr Thesadriersdeadt thy dterilibatiomvent i on
is WD 2007/ 129892P /NL2f)07g{(250.1%6 é}. %‘gqlati velé short in that the
appar at us ef3PRATLYS atygeylans LA LYY 50T trRESTSE g SuppgAuent

i ndi vi dual  GRbéds8sbepsIMeh&aPtHd KES1ZEAYE apPRrathi6id hickPin-Bie aRpar at us
at regular short intervals and nay traverse any subsequent process
steps. Wien inteemedaatel storage of the panrzarags heedesed in-l1ine, no 5

i ntermedi ate storage.of .the rriers i.s needed. . In ¢larification
of the sterilizdbrEifsioa e sheiimarPTones arveripg fo the vention,
reflects thaig! £iéfldctathOStePIREHSE prHcedB i HhRItEN8vAEERL dingdoltRe PiRr
prior art and Fi 5 reflects the sterilization process according to

an exenpl ar y@re ﬁﬁg Rigehreflsicts the stavibisation praess aptogdingitoaneemplaey

hori zont al I he.,vertical axis plot tine and
pressur e/te%p)%bfoa ugg’?ofg’éeplélté’?ﬁ@(é?y. In Fig. 4, the sterilization of a

bat ch ofiopackages Higs.shawd5, theladredon®il Has kagdehbe ivertidaAets plot &ifne and
autoclave at tr--4.5. Then the autocl ave _incl udi ng@packages i s heated

from r oom t ¥pEFEelPRPeEAtIBpIIeRPeiivelsy [nilg hribe shriirationela batch of
raised fr Omp%}:ﬂgée%rig 'showh 5HEE of packages is placed in an autoclave at t=-4.5.

Then the autoclave including packages is heated from room temperature to

approximately 120°C and the pressure is raised from atmospheric pressure
15 (1 bar) to a pressure of approximately 3 bar. At t=0 this situation has been
reached, and the actual sterilization of the products in the packages begins.
At t=15 cooling and lowering of the pressure in the autoclave begin, and at
t=17 the batch of packages leaves the autoclave, that is, approximately 20
minutes after placement of the batch in the autoclave. At t=21 the initial
20 situation has been reached and a next batch can be introduced into the
autoclave. This cycle of approximately 25 minutes repeats itself with each
next batch of products to be sterilized.
In Fig. 5, the carrier receiving chamber is constantly at a temperature
of approximately 120°C and at a pressure of approximately 4 bar. At t=-1, a
25  carrier is introduced from a surroundings into the load lock. The lock closes
and the pressure in the lock is raised over a period A from atmospheric
pressure (1 bar) to a pressure of approximately 4 bar. Also, the temperature
in the load lock is raised to 90°C. At t=0 the first carrier is placed from the

load lock into the carrier frame in the carrier receiving chamber and the



15 (1 bar) to a pressure of approximately 3 bar. At t=0 this
situati on has been reached, and the actual sterilization of the

products i ages begl ns. At t=15 cooling and | e
.&0#@2 1RRGK 9§? NI 750186

pressure in autocl ave begin, and at t=17 the batch packages
| eaves the autoclave, that is, approximtely 20 mnutes after

pl acement of the batch in the autoclavel2At t=21 the initial 20
situation has been reached and a next batch can be introduced into
t he autoclave This cycle of approximtely 25 mnutes repeats itself

W th each nexdyiiBatfdh PocOsoRHehiR chPribRbedift] AftéH ipermd B, Whdd 19=1§has

the carrier receiving chanber is constantly at a erature of
appr oxi mat elbgen 26@heddthis carmlessma(@hh tilppndaadrktckl \n whivhran :équal—

a 25 carrier_is_in ma surroundings into th gad |

The I ook o1 SEkSzhep PRAH B e PR pRVAHS. T A ntdbtteettneBPt ander o
A from at nogphlgsd 6f mea&ﬁua@ 1<(ck Hedins dRtiPafRéLs puried OF tﬁi@C%tﬂlﬁgﬁéﬁc
bar. Also, the tenperature in the load lock is raised

the firsP c@wesfsemre padpipazesiniately nonm tesaperatiie havedeeheaeaehad. Sheffiratre
in the carrier. %elw

2007/ 129802 S RLE865 ﬂ%o%@%‘im%{lg? B‘PP??‘%&?V\@& r approsimafely 167 minutes.

carrier begins. M¥sevhike, BE =06k Bnewh esrricr i8 plaedTF&ah the aahelindidyss
carrier is placed in the unl oad_ | ock, in which an equal pressure to

that in the mmﬁhemaévar receiving chamber delowed braudirdat tiftt2z0and Mo of
the unl oad &%ﬁ PR c%tri‘x]%}é badlf fe? e %&S{e&ﬁl‘%a hntd r&u%th@eﬁﬁ Edsf

pressure an appr oxi ma enperat ure nave-"peen reac

first caori eppredreselyis. 5hﬁhutesziatuh@rsa&mpmaﬁhuﬁa@m@ﬁrawam& gately
16.5 m nutes. Meanwhi | e, at t=0+x a next carrier is placed from

the surrou n@ieﬁ"d‘équfﬂll?"tehg will be gleay thali thingan 5o pndndefinitelgygncefhe
hi rd
Ster i1 zat | dioscrtRin e LAl relOEAE ORIADE! S SRR AR, IohStant and,

in the saneramaiso.as the first carrier as descri bed above. It w|II

be clear that t 0 definitely, since the properties in
the carrier rec Wﬂﬁge E%’é‘ gﬁt nyeREeR it Rl h?l‘@éﬁ@ttgﬁﬁx%ﬁﬁa lgrgmai n

so. It vkl bk @ﬁt a&%gmteaeb tv'a?ﬁuh%n&ﬁhcéﬁ&ﬂst \%ﬁé\i:?t}w'%cogﬁ Sof

exerrpl ary 15 errbo I ment escrl at vari ous Icatl
within the $hepevanftldnlm deﬁmdtb;otheaﬂaﬁné arepodsible h{&ncabgarm;uarsach as

poss! . A% SHRRL LS, SHEN 35 (PRS0 L ELARRONS SRk comtat

lenses packaged in a moist environment while the hot air in the carrier
receiving chamber may contain steam. For this purpose, the apparatus

20 comprises a carrier receiving chamber for receiving a number of carriers in
which a number of packaged contact lenses are receivable, while a heating
device is provided for heating air that may contain steam, while at least one
lock is provided with a control for keeping the interior of the carrier
receiving chamber continuously within a particular temperature range, the

25  control being arranged for controlling at least the temperature in the lock
according to a particular path. This apparatus is suitable for sterilizing
contact lenses included in packages not sensitive to corrosion. This
apparatus, further, may also be used in a semicontinuous sterilization
process and may comprise the same parts as those described for the

30 apparatus in the exemplary embodiment and afford the same effects.



| enses packaged in a noist environnent while the hot air in the
carrier receiving chanber may contain steam For this purpose, the
appar at us LSes a carrier receiving chanber for (VA

nunber of‘ﬁgﬁﬁﬁgggb?n whi ch a nunber of packaged contagﬁﬁﬁﬁﬁgg@gggé
recei vable, while a heating device is provided for heating air that
may contain steam while at |least one |®8k is provided with a contro
for keeping the interior of the carrier receiving chanber
continuously within a particular tenperature range, the 25 control

bei ng arranged FRktHe@Nti9pbidiBledhat 88dral B ric2VPLA Bk Yhrolileddr® | OCk
according to anfartlcular path. This apgaratus is suitable for

sterilizi ng stopitapeonsdninto thadvadiagkion thevidapalslonloof Henapparatus o

corrosion. This .apparatus, further al. e ed ina ..

ser cont 1 nuddeaPBPR] fsiranton dEi o heHRD Bt IBF Cetrineceitingar 1
as those desbahded id @ésithel 30a ARRAEAL Hianndr bind (BXEHR sdrieeBhedi nent
and afford the sane effects. 13 Further, it is possible that several

carri er sbcanngudedin Prriearaiosiframe ameaclifferent manndre It isadsd pedsilde thite

unl oad | ock [ s, aceordi,ng tq@ the inventi.on. It .is also
possi bl e t héﬁé £ %%?%rgr%&? %géjeé{c(gl} grlgﬁ’géhc%lg?rgé?aﬁ to tE’ SPEHEY AR

di fferent nehasibeandidgdwbiffdtentielithisudd. e daed HOKE fhthd @ angit b er
franme in a djfferent manner. It is also possible that the carriers

are passed &he FRBMTSHEOR bhe chprasr regeving ehambey tortheaimlpadylaskanber
using a different feed-through. The same holds for the transit of the
carriers fromthe carrier receiving chanber to the unload | ock. 14
CLAIMS 1. A nmethod for sterilizing contact |enses included in a
noi st environment in a closed package, wherein the package is heated,
characterized in that the heating is carried out by introducing the
package into a space which is heated with dry hot air" wherein the
space is at a



5 superat nospheric pressure or is adjusted to a superatnospheric
pressure. 2. A nethod according to claim11, wherein the
super at nospheric pressure i s kept above the pressure prevailing in

t he package. 3. A nethod according to claiml1l or 2, wherein the
pressure is kept at approximately 3 bar. 10 4. A method according to
any one of the preceding clainms, whereip the I ens packages are
introduced into said space in carriers. 5. A nethod according to
claim4, wherein the packages are arranged parallel to each other.

6. A nethod according to any one of the preceding clains, wherein the
15 dry hot air is passed along the packages. 7. A nethod according
to at least claim®6, wherein the dry Q ir flowis a turbulent air
flow. 8. A nethod according to any one of clains 5-7, wherein the
carriers are first introduced into a closable |Ioad | ock, wherein in
the load lock, after 20 the carrier has been introduced therein, the

pressure ant the themsthed forstenlizingjcontest lanseginrdudedin ymaigt 9. A

nmet hod accorrgvlip(g)to at | m 8., whereai n desired ,val ue for

The tenper i rache il MR e ot R A e SR bR T c
desired val gitarheterizb@ i tlestSthethdasiny i ReFridd et BpRItexdutRiEtlve padkage OF
hi gher than 25 approximtely 3 bar, and is preferably higher than
appr oxi mat einfo 3 spaee whidh istpated wikhhdry et@or.dwhgrain tg@ spaegsis atlaai ns
8-9, V\he{.)r el Qu}}eggtrﬁgsrprhie?irc pirgssure or is adjusted to a superatmospheric pressure.
2. A method according to claim 1, wherein the superatmospheric
pressure is kept above the pressure prevailing in the package.
3. A method according to claim 1 or 2, wherein the pressure is kept at
approximately 3 bar.
10 4. A method according to any one of the preceding claims, wherein the
lens packages are introduced into said space in carriers.
5. A method according to claim 4, wherein the packages are arranged
parallel to each other.
6. A method according to any one of the preceding claims, wherein the
15 dry hot air is passed along the packages.
7. A method according to at least claim 6, wherein the dry hot air flow
is a turbulent air flow.
8. A method according to any one of claims 5-7, wherein the carriers
are first introduced into a closable load lock, wherein in the load lock, after
20 the carrier has been introduced therein, the pressure and the temperature
are adjusted to a desired value.
9. A method according to at least claim 8, wherein the desired value
for the temperature is higher than approximately 90° C, wherein the desired

value for the pressure is higher than approximately 2 bar or higher than

25 approximately 3 bar, and is preferably higher than approximately 4 bar.



nmoved fromthe load lock into a carrier receiving chanber where the
hot air under excess pressure is continuously present. 11. A nethod
according to any one of the preceding clains, wherein the 5 hot air
has a tenperature of at |east approximately 100 C, for instance a
tenperature in the range of approxi mtely 120-130 C, wherein the
space is in particular under a pressurejfhat is higher than
approximately 2 bar or higher than approximately 3 bar, and is
preferably higher than approximtely 4 bar. 10 12. A nmet hod accordi ng
to any one of the preceding clains, wherein the tenperature and the
pressure ar élcont r & methodarsprhing ke pilegst daips §ihavheremmthecagmenty

26o0110 | S 50,5, E LS DB 10 i e ol

clai ns, whengider exddss peesvude ict@gahlotislyosdesémst. present for receiving
fromthe carrier receiving chanber once-sterilized contact |enses
i ncl uded i n ldackagdsmethodrascording te apy pae ofhaprecedingiclaimss yihesein the

o tnoboedisidif Bt A SR tire S RS Rt SRta ] 19EE b BE Rk
is |owered apghbstrt e (S BSSIY & dppréima385a98°1180K G, 1206 e Bdee

nore specifically at such a rate that the pressure prevailing in the
| ock is al waysn gactatudar thder 4 peessnesthatds prgheaithangpproxtiatelacklsayeor

15. A nethod.according to clai 4, wher.ein the heat, that is rel eased
upon cool i ngug}f‘eraﬁ'ﬂa 8?5'9“%’?&%3%@“@#8 Hrﬁéﬁael?lgiﬂglé%f 1'izil‘r"imheati ng up -
the air presgphotithdtbg 4 pad | ock. 25 16. An apparatus for sterilizing

contact | enses packagéd 1 n a noist environnment, wherein the apparatus
conpri sd® a l@arri eA metheidvacegrdihgtdeny boe of Beepneceding chainise whetein the

Wherein a heATIPRE a0 AEH the AEPOUFHE: fos Ak PAGOGIPRAIof qaR other. -
apparatus bejzng pr avihdathdMdeBrding 80hhP bond OF tifP e SHAY ¥inkS WleRGin the
hot air is circulated.
14. A method according to any one of the preceding claims, wherein a

15 second, closable lock is present for receiving from the carrier receiving
chamber once-sterilized contact lenses included in packages, wherein the
carrier with sterilized contact lens-containing packages is moved from the
carrier receiving chamber into the second lock, whereafter the temperature
in the second lock is lowered and also the pressure in the second lock is

20 lowered, more specifically at such a rate that the pressure prevailing in the
lock is always greater than the pressure prevailing in the package.

15. A method according to claim 14, wherein the heat that is released
upon cooling of air present in the unload lock is used in heating up the air
present in the load lock.

25 16. An apparatus for sterilizing contact lenses packaged in a moist
environment, wherein the apparatus comprises a carrier receiving chamber
for receiving a number of carriers in which a number of packaged contact
lenses are receivable, wherein a heating device is provided for heating dry

air, the apparatus being provided with a control for continuously keeping



the hot dry air in the interior of the carrier receiving chamnber
within a particular tenperature and pressure range, the control being
arranged to keep the pressure in the carrier receiving chanber

super at nospheri c. 17. An apparatus for sterilizing contact |enses
packaged in a noist 5 environnent, wherein the apparatus conprises a
carrier receiving chanber for receivingga nunmber of carriers in which
a nunber of packaged contact |enses are receivable, wherein a heating
device is provided for heating air that can contain stean1 wherei n at
| east one I ck is rqud d for recgrvrn therein at

st qQne
carrier, ehet 4 ealaplb henferipg ot ythe GaUEgr ieGery1ng fba ¥ Fgthip gy
i I
continuous ba g&‘ﬁapaﬂﬁ abMeSId P regéuﬁeh%ﬁlgerrﬂeecronr ¢ Bk rangmﬂgr .

within a pa ar te erature control elng arra

cont rol | i ngketp tlesaptestine inetinp enatienr ﬂecemmgrehdmbkr sxqmatthngﬂtemca
particul ar ath 18. An apparatus ccording go claim 16, wherein the
appar atus i 3715 pr%maaear%uﬁ ﬁoraqteq' 70 ORLAqtdeRses Rackaged if HF§dister ei n

at | eastro0n t

ot rol  or CRapisBe, SRR the siheARAY g LK sEebib] Romber,

| ock accor dfdigreteivingo@hlintber af cpatdrs in whl&; aAunppesfgiadkagar@ndadtg t o
claim17 or_ 18, wherein the apparatus is provided with a secand | ock,

the one | ockemises Ate EeceAble, seeranua hpating devige Xoprayidedior Bgating @i oad

| ock.
2 br ov? oSy CAREIRLD Q65 FhBRh O SLAL SR ASEFLAT6: ARBfeAL
rel eased at thdreiniat Rast b€ karrizrawhersid th@app&rattio 1§9proh&iﬁdedlthra the

| oad | ock. 21. An apparat us according to ankl one of clainms 16-18,
wher ei n19 he cagrelfor centingeuws Mkﬁ@?léﬁéhﬁé‘iteé’@ﬁﬁf hesearzieg reeRIGAG a

carrier frapgg, %Era%v?ﬁ}ﬁea rx%@gﬁaq“ thIIEF %t’ﬁre %greg]eA@{lgPeaS?ltye%né%?roan@eag

to claim 20, umis pr one® openn

to whi ch t hgradont@dlshg an lkaJth?}Ife teinﬁ&ﬁﬂﬁ%tlﬁ(ihe 1dck acédrdiAg teé RRATHitEIar
according to any one of clainms 16-22, wherein a circulation device is

provi ded f orpat:h rcul ati ng heated air t hr ough t he car r ier receiving
chanber . An appar at us, accor m; 21 and. 23,
wherein t he § cir c‘gﬁzfﬁp%a HEAEE ﬂggg’rcﬁ &é Fre&? EngP? up Hse air
ina fingt ¢réAEEd Xith at least one lock for receiving therein at least one carrier,
wherein the apparatus is provided with a control for controlling at least the
temperature and pressure in the lock according to a particular path.
19. An apparatus according to claim 17 or 18, wherein the apparatus is
provided with a second lock, the one lock being a load lock and the second
20  lock being an unload lock.
20. An apparatus according to claim 19, wherein the apparatus is
provided with a heat transfer arranged for transferring heat released at the
unload lock to air and carrier to be heated in the load lock.
21. An apparatus according to any one of claims 16-18, wherein the
25  carrier receiving chamber comprises a drum and a carrier frame rotatably
arranged therein.
22. An apparatus according to claim 20, wherein the drum is provided

with at least one opening to which the at least one lock is connected.



t hrough the drum while the carrier frame rotates in a second
direction which is opposite to the first direction, so that heating
of the packages takes place countercurrently. 25. An apparat us
according to any one of clainms 16-24, wherein the 10 control is
arranged for controlling the tenperature and the pressure in the
carrier receiving chanber independentlx7of each ot her.

10

23. An apparatus according to any one of claims 16-22, wherein a
circulation device is provided for circulating heated air through the carrier
receiving chamber.

24, An apparatus according to at least claims 21 and 23, wherein the
circulation device is arranged for circulating the air in a first direction
through the drum, while the carrier frame rotates in a second direction
which is opposite to the first direction, so that heating of the packages takes
place countercurrently.

25. An apparatus according to any one of claims 16-24, wherein the
control is arranged for controlling the temperature and the pressure in the

carrier receiving chamber independently of each other.



