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Met hod and apparatus for sterilizing contact |enses
This invention relates to a nethod for sterilizing

W@ ooraedsot enses, nore particularly to a nmet hodedDNL2007/050196

sterilizing contact |enses included in a noist
environment in a closed package. It is known from
practice to sterilize contact | enses by heating them

[N an Gubioe! UG LBATREL M LD 3SR oTBAL: fhod S! oW

bat ch "‘process, requrres a senp control, in

that upon raising the tenperature in the autocl ave

space, steamis fornmed. Upon further raising of the
tenperature, the pressure in the autoclave space

RS ARG 1 o B od B A BESES St hscs, more
BAUALEE 1 £ 4Rithsd thiR4tcHIOANY onfiRe BARREMLRIAR Hhibist

sterili1zi'ng products. The steam precipitating on
pnoctontmentdoe ¢losédhpadlasge. of condensati on t her eby

rel eased, provides for a very rapid hegt transfer to .
t he HriSdtRaven fxpmp@ractic 1q Herilizgceatacrlongpsly pgating them in

QTP RSBSGP4 RSP RIBTBRARL: | Shic

€ pressure 1 nsi € Cl 0sed packKage" an

PEAESON & sQubid entedl, ik tRaCupo shidiig ohd t’exﬁg@ﬂituré 9n the
that the packages do not tear. Especially for packaged

sutnchave spansesteampieformed. Apasfinthesraiging ef the temperature,
i sadvant ageous, because Ssteam i s rather corr.osive.
S BERRRrE B THE SN i kbt St malitaligrunder the
| %G Re dTthe &t6OmaAhiehs ForResy Blerefilt act | ens packages
are affected by the steam Spots appear on them which
advels pryctadd, ¢he prémdicenereapplsdhabsteanh i$ hecgsaaky fiasrapidly

The, ohject of the invention js to provjde a_fast _ and
sterilcatag Pragnsis: 1be SEQUP NICSIPARtHE RD G e PERdugtst due to the

e dehallioh A SAARIAOSSARBE R o Pt g
thes@it (& (1R Ploduldts RABK 8EL11HRAS M&Yeohe€ dvhat Rerutomatically
sterilized. As long as steamis created in the

pegompplashest withethealshewyn methed istthat the poessuse énsidadhe closed
%ngaeé'evéﬁé’ Mg %trestsrﬁ% %uitsside 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
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
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
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noist - a sterilization of the interior of the package
and the lens contained in it can be realized fast. In

wok@w12891 he fornmati on of the steam what is tPCT/NL2007/050196

beprevented is that the pressure running up in the
package | eads to the package tearing open. Based on
this insight, the present invéntion provides a nethod
of the type described in the openi ng paragraph hereof,
which is characterized in that the heating is carried

prdveited id thatidienpresberapokaigg upintlke ppekegateads to she
heated with dry hot air. OMng to the air being dry,
B@C@@a?ﬁairmg@ﬁ’%d out si de the package and the fine

exte |or does not _sustain a
o o B b (RERIEEEIBe BRESTlab BB R oo is SR Mo of the
W@&@ﬂb%d%mroﬂemﬁg bB8a ¥ERH hé¥e®s SWARhOE chakfétetiZed in
e package, at a tenpérature prevai ling in the
eatimolg ishearranbentahy itroduting theypackngaintocaaphes

t th k hot t d bl t
Fidainherisd wHfabs: a?ﬁelrs"notwariau?&tﬁc’?i'r the
ster dvérl 13 Re3if bEﬂ’Fg rotea fgfmgﬂ éldtel}ﬁg ﬂaﬂ:ﬁage and
dw e ra

vapor ssure assocCla ure

ﬂ@@ﬁndlelxgemor of thy pditﬁsragel(hb@rrﬁfusuetaih a*ﬂyedamuget | on,
the space is at a superatnospheric pressure or
ad J uBrefgrablyatihepeessune tp hbe spagy eatsideth ama@ka@ is higher

ted by the sure in the
b8 St uheubh SERRLS: i FadEs ol P thneratyre
?iewmlmg AnitRe (PARkAAE KAUEtIRN brhPErdtit & bNEhe BFERSHAR can be
hereby running up in the package | ead to the package
bucls thatginofhenpackiage, hcttheatpwcambposmblbf stiea mais gendratedh The
and hence not .shri.nk much SO0 t hat

mard ei t her .
Sk meecaﬂwﬁéorpﬁ&%e‘i‘waﬁ & e peesshe Ay Be higher

BRI L ipBPRRRARC Ao AR 8 Bt Bl oo ¢
pr esAuec&dmg ke ptfuatinrelaberapiopssiivhe ipventibh] tige spudetig at a

package. The pressure prevalllna in the package can be
tepe @Oﬁpbﬁﬂﬁ PECPFEE DY rléladé‘mié &p @r%lnﬁra‘gmaﬁ@ gJAC pressure.

e s pregeﬁ‘se%labm ¥R pres% W e (s:xl)Jéce bemg 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
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
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.
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the noisture in the package reflects the pressure
prevailing in the package at a particul ar tenperature.

waemonghsey to a further el aboration of the i nveelL/NDIZN07/050196

the pressure is nmaintained at approximately 4

bar. According to a further el aboration of the

i nvention, the | ens packages gre introduced into the
space in carriers. The packages are then preferably
arranged parallel to each other. Wth such a paralle

ar r aAgesreihg to & farthivaldlabpatin ¢ tharigeftibhethefens packages
packages with contact | enses contained therein can be

gremtrpdaeed into ghe spaerein edmiysat i on, hot air can be

oy vt e PR bedn Aef e BFteraly <FFanasEpaaliie cach other.
PackaGer suth a FardlRD apA{m&st, R alsthi] sPhve, PIardk humber of
%@hﬁ bly,

flowis a turbulent air flow. Possi he ‘carriers
nagkdgesswitheontactddnsedcdntaines tHersabéan beaterikizdd.

while in the | | ock, ;after the carrier_ has been

intr @a a&&aaﬁ#eeﬁé oratione hot ayeean E? Pagerfl plongihepankages. The
.adi . i LI I or 1, :

PASREEaEp el P AL BB 16 YTl 1

thpnt préfonted tha@hE dryttict @it Aewdies fadhulahtgirfiw t he

pressure may for instance be_ higher than approxi nately

2 baPossiblypzhe carniers mayHinst brdntroduced imtet 2 clpsabledoad lock,

r ef erabl i r than_approxi,mately 4 bar.. Next,

B IpR o T o P BRP RS HeB g nisciodhh LR the

fehpé@itut& a8 Whe D e SR re B 18tedt® 4'Qbsi®bd vHREE The desired

excess pressure is continuously present. The order nmay

Yaluei fos thetemperstoh mignfort instdmoeder highee thahsipgperokirately
pressure,

) ds.to t b ti oned vapor )
BT Rl dnshend e dlr b buesrae M HeRiP be higher
. re. .
Pl BYBRS AR bR 3ot Sl AP Rl FREH Bpronimtgly 8 Do,
408 pefeanblyt highepaken iappiroxipedtelye d/baf. NRGEthd dAfies WLy be
that is higher than approximtely 2 bar or higher than
m@ypdirqmttgpﬂoad bepk intp@ dagrier ebesinbig cliimher wiheaze the hot air

lgﬁéé]E %)gcegg ggg%/js?@te ggﬁgﬁjtsmﬁl)gglgrrp%telsggﬂ. ’Ithrzaeoxyd%gpn?aﬁ)? %Jrr fnstance

be such that the temperature outside the package leads to the above-
mentioned vapor pressure, and that a minimum pressure (outside the
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
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

circulated.
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be control |l ed i ndependently of each other, whereby
tenperature and pressure are hence preferably not

waledoenmasaed by the vapor pressure as in convenP@DNRR007/050196

systens. In a further, advantageous additiona

el aboration, the pressure only needs to be greater
than or equal to the vapor préSSure in the package
associated with the tenperature. The hot air, further,
is preferably circul ated. Preferably, a second cl osabl e

| ockPrrefepalklyeatsetotid cReable logk fig predee femrddedring from the
recei vi ng, chanber once-sterilized contact |enses .
FRIGIRIIegeI NG sbRAthes ongpwitenlized eontact lensegiippluded in

PhEki st FhaPPRL PR chR: RO AR P AR nk Bo i
Fﬁ@lkagé&ﬂ@ reeFddefrohiehd @iﬁ%ﬁe’é&ﬁiﬁ% chifbee gﬁﬁﬂtﬂé)é‘ééoha lock,

owered and al so the pressure in the second |ock is
wheeeafier the teraperstire ih ke aecosudclock is kiveenedatnd akso the

A P T B
#hd ??é%slu?& ?r@ﬂﬂ#@% itheagelt %ﬁ&%s'ggquﬁg%fa&a% pressure

cartiers into t carrier receivin _
pesxeniEngiarthéparkage. respectively, the tenperature and
the pressure in _the carrier receiving chanber can be

kept latheysegfiallondJegk anthancalopd logetaingrodnsHdemarriers

T e
glRntdmperituye and thefddbire iniheaGrvRl r8E8Yidd &84 MmPBBr can be

gr 0OCessS IS a contl nuous pr OCGS$ .and the i ntroduction
ept ataneguadieveheThacarmesrdcsivang ichaerhertdoestmot need to be

rogess., Fyrther, jn.the use of.this, steriljzation,
BIBIEEY henlhl OF oplefd diratiostetilige nacka HouMitto [nsep i dhe
q j j t i t o)
T R SR ey 8 SRRt e
tactinuots psocess hhdrthpriatduetiohaid fdigovdalf thbatriisrs is an

rel eased upon cooling of air contained in_ the unload .
Igekmitient progGess nEurthey, impthereseapl thiy stexilizatiompraoress in an

}rg@%eltsgfgf%né,sﬁé E%QF%{:Q%Q %Ssgcg?a{geh(%a (gar;'feggllst que erH. oad

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
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
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 chamber within a particular temperature and pressure range, the
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energy and favors the velocity of the heating process.
The i nvention provides a first apparatus for

W@ e@rilkisgi ng contact | enses packaged in a npDi SPCT/NL2007/050196

envi ronnent, wherein the apparatus conprises a carrier
recei ving chanber for receivi@g a nunber of carriers
in which a nunber of packaged“contact |enses are

recei vabl e, wherein a heating device is provided for
heating dry air, the apparatus being provided with a

camttrobbeingr airangéed to ket the ppedigirt i thetcadFiyr 8édeivihg chamber
the interior of the carrier receiving chanber wwthin a
EHP?W%H}%Ph?@ﬁperature and pressure range, thecontrol

bei n r the pressure_imn _the carri.er .

oo Ehs e A S5 R ERRRRHE AP e AR R obtained to
RO ddsepibed O TtRSRETEhBE tR ENARIAHES aeddt dPs BP R Nerbdtfon.

t hose described with reference to the nmethod accordi ng

Farthermoree atsterilization kppavais that tveorikisiwithilont air is safer for a

appar,atus that. warks with hot air s safer for_a user
RRBAIRLR srinliziion apRppaA thet rTRHkS AR Stefon 18 cospf an

_ £t . < _
E-IAGRE HR% A oL LB oyl s MR AT b ation
oélehsdd Bi Gaerusdbhotnsteain.on al so provi des a second

appa&gtéu,s for, sterilizing contact |enses packaged in a
moi s T herdprertinRflso pwavidena spronshpppanadys éanglerdizing contact

88 gk AR ) B EREl e St MRS baporises o
ddEridrefRb ARk ha MR SbP réeedERl N Hulfr OF chBribfOM Whsch a

for heating air that nmay contain steam wherein at
huatheraf@ackeged soptasy letewsfaoe reezivablenwyhdreirea heating device

l east .one.carrier, th ppar at us .being provided wth a
M%Véﬁ?ef @rfal?ﬁﬁﬂ%am@ai nE%ﬁé FPRGIE FEC R Bhegpingtt leagt one lock
PR RN SRS A RRTNSE AL SBEL Hlppagatus being
pooitided Witly asdonted or thretiheopdy &deeping thd fitelioe bf the carrier

according to a particular, path. Wth this apparatus, ]
rereayingrahagnlean wHhin arparsicilalolemnpRIstYTe rangd, éhe control being

%{éxfa{ﬂlég'l(}lzfg% 'F§x?1fr§£lgx‘rr‘§%f %e%%? 8%56 g%%tpgi'a&%%e tiH %fle ilg’ck according to a
particular path.

With this apparatus, in an efficient manner, semicontinuously, a lens
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
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.
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energetic point of view As the tenperature in the
carrier receiving chanber is kept constant, little

we@e@rgysPs | ost. Only the space in the at | easPCDNE2007/050196

| ock needs to be heated up and cool ed. These

advant ages can al so be obt ai nz;g in the first apparatus
according to the invention when, in accordance with a
further elaboration of the invention, it is provided
with at |east one lock for receiving therein at | east
one Aacsidéng to hefuatipardaberatainnef theawivdationj bbthathe first
control for_controlling at |east the tenperature and

gpg§§acﬁu§ gl ‘Qh@eseé:pnpl@ggatargﬁ@ m@férkbeagwli@?d@n‘@}ba&ecom: ~lock,
PRL b6 ek baAE"Y AEAAHHE ARaloReband i whABORALh ARG

ravent 1 on, appar at us" an

appanats@linB Yo BefuRthine 18Bomitidh &f tIRGARENtiOAKbofEhePAtst
| ock being a load | ock and the second | ock being an
%mat tthansfer

anparatuscuid thecsrsoddreppagatus wayher prdvatherd atithoa

i nventi,on, . both the first apparatus and the cond .

a0 fEsler e heAB BelRRet a¢ Hie infgai (6ek £6 30 and carrier
AT ' : I

FS bR10Fed 8 (hABILAL 14dk0 THEEheRPLEARE Fovidls 18 ifhorey

baving aiid & fawatralle dos tler hpaup dedodigr ofathedoaddyclsavi ng

and is fg\,/orabl e. faor the heat-up velocity of the | pad

| ockAcs aitng fpatherrelaboration %&faﬁdﬁveﬂ igp, thecarrier
SO g S0 SRR ) SR e R

umcand a cafrier frafe 1o
A sddnthekr®ina further el aboration of the invention,

the drumis provided with at | east one opening to

whi cAcetrding to edurtharelabetation efshedovedtioBotheadrum is
A i d.i the | I hi [ ;
BERGR yfibh BRAS s cheloHepiba o wfieh £he bl 1R tpda B

fewﬁ@ct@a.sp@r § @hrRef&ithih&ld & {Alosd 1hék,ttms ggéﬁi'h%r an

rame, the opening can constitute the acce tothe
oohstaohte dh& actessaofthetcaerier firhne &h ithe dotint. dso, for a carrier
inventjon, a circulation device is provided for
eitpatadin the srazierdrame, the enepingranceanstidute thencqesy to the

GRS ock.

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

process parameters of temperature and pressure.
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CGrculating hot air pronotes an efficient heat
transfer between the air and the packages in the

W@ 2007i129892 ecei vi ng chanber. According to a furp¢mENL2007/050196

el aboration of the invention, the circul ati on device
Is arranged for circulating the air in a first

di rection through the drum while the carrier frane
rotates in a second direction which is opposite to the
first direction, so that heating of the packages takes

pl ac@urthert elaboratioid yf tHeninwrehtibhhae disakibedih @he @lbclaims
the invention, the control is arranged for controlling

end wihpe furthes clavified beprinefer avith refezence fo te drawing,
W%i vﬂ.ng chanber independently of each other. This
enabl es opti mum setting of the process paraneters of

tenp@igt LEBowE &ftﬁﬁ%&g%irgﬂé&w Vl%j"m@%‘gﬁgfa\,ﬁ% ff)g gterﬂizing

i nvention are descri bé n the subcl ai s
tomtacbdendest i fi ed hereinafter with reference to the

dr awi_ng, erein: Fig. 1 shows a cutaway perspective
Vi emg- %%Aﬁ%‘m&r%@%g BEa% Ry PRISPECHYC VaoW o an appazetus for
5{&iliz?1n§;b%¥‘%ar1& 1886 ;d cut away perspective view of an

appar at sterilTizing contact |enses; Fig. 3 shows

a cr b Sehowon @bsd bextRppsl thielHpiratigs hlvhgl thHedits ALASas
indicated in Fig. 1; Fig. 4 shows a di agram
E () E’§-t1he aut ocl ave sterilization process

| ney;RL ti.Flg. h a di agram.
Fepr Skt PGt AGu Bt Bty theln oRlats aiF 2 bomprocess
a¥eTElR ¥o eRPpsbiapt; of the invention; and Fig. 6

shows a perspective view of a carrier. In the various
fi guFes,b shawes ratiegrmeeprersensing thef eerilinatiokerpasdssaccording

Hopnshemnlfs, Ry TORHRREE of GrsEy erionesRésent od. 1 n Fig.
2 thei AP YE perip Ve Gewof & carrier.

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
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
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

sterilization tank provided with a drum 3a, for instance a pressure vessel,
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represented in a wholly cutaway perspective view.
Using this apparatus 1, contact lenses included in a

worpiogtizesmyi ronnment in a cl osed package 2 can bBCT/NL2007/050196

sterilized. For this purpose, the package 2 is heated

and the heating is carried out, by introducing the

package 2 into a space that i € heated with dry hot

air. Sterilization with dry air prevents the package
bei ng affected by noisture, which does occur in

ahdrd taziargfrasidehsls tresatably attiigedathetéinl, Forzaickifing a number
apparatus that works with hot air is safer for a user

pg earrierstdein wikich pavmbeuekpackagea2 withiconspcthlensenare

f incid . hot _ai i ’
B e PRsad® s dbr et bomPERE RhER Al liver part
ahd clssaPwithTh @1cxRas 8f ARYmM uAFEN. BSisalls@possible that a
super at nospheric pressure or may be adjusted to a

papkagd isovpHe wholly efs flezibld materml] Antexaagaergfla cirrier 4 is
this, .the a atus 1 conpri,ses a carrier receiving
éﬂé‘?ﬂ}ép g- Porhis carzice o eim for ipetange ftﬁqaﬁ—lgﬁiﬁv‘fﬁigm @asier.
with ' .
o TR SO RSP L SR 3 B P e
Acerityolnty) eshownbsthephatiedlty Bi Bigh. 1manwd 2F RedpdtHtdRst @y air
packages 2 with contact_ |enses are receivable. A

peritageudyvithin p portiqulardemnargbure msli preRsage i‘r@nfe’m the

t. | osed W th a.cl f ingmfoild. |t
RlkioR % tRE SPUPESE LR ot 58 FuB hathirct Fpvotizgady be
hbgiddoA£d BRYVE Al Rimpd¥at &X%AGP1 £0°01 36> (S A Héatgnég Bf B Wk rier
in Fig. 6. This carrier 4 can for instance be a
réqgining dpatmloar 3 can forlimstangebatiose Lising ah énsdtiaSedalresi%tance

[ [ f h [ he d . A t
PEH WA Lo AU ACRPIJFth O ko, the fibeior FasepungiFbaRgher B may
. oo b . ar & e

B hoRked B ot Me ootk B Re R LAt DR 9 T

Pacfereblyl ehebairier fraiiins cBaferd isdadilfied heptied 18 is lost
have a tenperature of 120-130C. The heating of the

tuthe loast peesiblangtentinbes hgating deyicei haeedety beepithrehot air
HFehRL 38 chP SR roBp ! bRl e nBe e by
SepdiRencaitality hahtingthe At BanltPen! THo EEAS1 30 % ARIhEPS

as well. Preferably, the carrier receiving c
aprangedlfat &depisg thegireheate supdratmospheric. Preferably, the

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.
Rotation of the carrier frame 3b 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

drum 3a. The temperature in the lock is adjusted to approximately 90° C. A
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to the | east possible extent. The heating device 5
needs to keep the hot air present in the interior of

wo bw7deasm 3a at a desired tenperature only by PCT/NL2007/050196

suppl enentarily heating the air off and on. The

control 10 is further arranged for keeping the

pressure superatnospheric. Preferably, the

super at nospheric pressure is kept above the pressure
prevailing in the package 2, for instance at

fyntheox explaalayion dathiskeill filkw hemingftehevitlopéfeednce to Fig. 5.

enses in the ¢l osed packages 2, the packages 2 are
E or&BIs PWrnose, ther apRaratus |1mt@1az%ﬂ the) coa.trcdrigbwbmh ¢oyeols the

h tQ t rrie fra
Pl oS PBIH B  R T F T qtar pach
Vﬁlﬁéﬁ ehoder AiTes haearbebﬁ r8héledd, tle landTﬁﬁﬂkSG &f opifedPdnd the
nore nagnetic couplings. The carriers 4 with packages

pavmier 4iis movedtfr@ddbe oadleckab thimsthiel @rrierkeceinmg cagmber 3

\Wh ' he | d k 6,
el ananprau il ih B drvd S8 L Raaneots Bogaetis et
ERrRugIE The 88r &Y 14% J&}%dﬂhﬁﬁ?%’(ﬁcﬁ)ﬂ thtg%h!e QlrikP fxt'ahme 3b in the

adjustéd to a val ue equal at prevailing

drum 3a.Infle demaaathe dot airt hrdéoctcess pachsust eak dixcussed
apprOX| mately 90 C. Afurther explanation on this wll

gy F@M%E?Qﬁeﬁ’éf:?’@?mﬂptlﬂw eference to Fig. 5. For this

ur f J utdlizes the contr
Dot P73 PGS RRALA disionllit sl (S Rerl e iRE PRAmbE: LIS clear
fo Q@@ﬂiaﬂﬂ the dppaaraP@s ticeipisddat firciBeidnt diRs6e ’Vafo&“iﬁstance
have been reached, the load | ock 6 is opened and t

provifled with gnﬁmeaofer famst whitloigidriver by means vhe magnetm
ece n hanb h. an, gpen 1in )
kel Tt Sculah3RECE  nrowiddpr cirpalaaion S, Retrair that i
I I . .
Fhtn *Pﬁﬁfﬁgﬂvgga’ﬂ’%ﬂ?éﬁ% ftelfink Spalifhdrd. M circulation
deviee 7ecic@datqy hesduychotasir dica whs edr eapplyeTa in & first direction

resent continuously. Fig, 3 shows a cross section of
aiarw@h the dspy g te kheBar dischaxgs . Akthe same dumenthe

I: i APRALRL 815 (g}: gggpx{ hségg'orﬁl 8 ﬁéﬁ'gﬁ fR nghl%l C(%)pr?dglte to the

rnstance provi one or

fistv@ife Yo BBN Thef cadridBg A@irk Gnfloduedd id BBe hf6ed BhnfN3b in
device 7 provides for circulation of the hot air that

the carrier receiving chamber 3 at a first location 6a. After sterilizing, the

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
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

the pressure in the carrier receiving chamber 3 independently of each other.
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present in the drum 3a of the carrier receiving
chanber 3. The circulation device 7 circulates the dry

whoet7a2989f rom the air supply 7a in a first di rect/NozoR8s50196

through the drum 3a to the air discharge 7b. At the

sanme tinme, the carrier frame 3b rotates in a second
direction R4 which is opposi t&0to the first direction

R3. The carriers 4 are introduced in the carrier frame

3b in the carrier receiving chanber 3 at a first
ToeatzlBhé pred¥cerof digrrid ih 2h8 packAge LA dtb@inSisl foamedtiRahe
carrier frame 3b and the carrier receiving chanber 3
nackageschrag thes 4he sherdlization abthe gontantlmses takéoplace in the

may, be ovi ded at different gl ces i& t he carrierh )
PRCEIRRS Ry A B carriqr recehang kRambsra gpgkatmospheric
PMM@ PEevEYs MGsIRERE Hea R prdddlrd B {RY ‘gﬁfkéébez, the

oad | ock and the unload | ock are arranged I I ne
packagea? with inetrswell appasistilt ofithe stedmtfoemasioni, and tearing open

recei ving chamber 3. Fyrther, the first direction R3

af the pac i a‘mlé-edi The 1y gy ai Shatgs PeppRI axoung the
. . i : e fi . .

PASKG°% 3paCo! AR B oAt f HOAY B A0 il imum

phakadgdiane moteaffesé@oheebpt ercurrently and an

efficient heat transfer is achieved. The control 10

( seeAftegsteniligationofithe tomtact lengesdnglndefldn the packages 2, the

EAR 8 b0l R S MBS 1 e eceving

ehiBibe? 3 Qigl atl'ih%gﬁéﬁé FOCR t Rfoughtil dirb&idd) E&%‘Eﬁ f€%nload

2, steamis formed in the packages 2, so that the

ktokr&l'l‘habpming_flz dftheom laat lben8emn thekside pf she carri¢he

N Ay L I .
; t . i t

UL RURSLR o bR PG 1 HIR RELRPa L BB e e

PPeRuRé prévaibagkadheunlsad6dld8ds alhgydEdeaior tledn thdptessure
I's present around the packages 2 does not contain any

prevgiingantthatrackage yBeraatdoy the cemtrahil @ sortrgbsthe lowering of

af fected t,hereby. ,After sterilization.,of t ont.act
PO Anlt Bhbaptnrtite acnRibip fouf Bt GRSk phb M2 ray, the

' £ Qyt h '
PRYRLkc DRI Sl Blyirk R ARLOY prcocel ThEADIIoRH lock 8 may
te metivelyncdaled by passimgunldair along it.

The apparatus 1 has a heat transfer 9 between the load lock 6 and the

unload lock 8. The heat transfer 9 provides that heat released upon cooling
of the air present in the unload lock 8 is used in heating up the air present
in the load lock 6. As a result, the energy is utilized efficiently and the
heat-up process in the load lock 6 proceeds faster.

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

step which is carried out using the apparatus 1 according to the invention is
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| ock 8. The opening 12 of the unload |ock 8 on the
side of the carrier receiving chanber 3 is cl osed and

wWo ban/1edse2 t enperature and the pressure in the Benanzh07/050196

lock 8 are |owered. This |lowering proceeds at such a

rate that the pressure prevailing in the unload | ock 8

is always greater than the pr% sure prevailing in the

package. Here too, the control 10 controls the '

| owering of pressure and tenperature according to a

pelativelit sliodhithat Bhé Bppaiitns dfftetPackapehead- i Aridcool-off

whol e during_the cooling process. The unload | ock 8

regiogof 4be individedolaatiess Phe samiersdeavathe ategHipation

The a par tus f hqg)g.q§at:%r%£§fer @ bet ween t he Ioadt

PERRCUR AL TERUA AR PG ERals e may Srpvenss At pulpeqten

PEQekE 8fe s Ihée the ERIrARRRIRPPRRAL iU idMiReahb

present in the unload |lock 8 is used in heating up the

atermediaetstoragens theadririeckisneeeda resul t, the

ener js.utilizeg efficiently and the heat-up praocess,

Tn t B clagidieatipneo ther S tORRTOPesSTHIEORD 18 the 1Bvention,
Ll t i . i i . .

FHE CEIAGATPAS SRTIBARA e B B QoI Be RO the prior

prioged Fig o reflagt ahe sterslifition pAddes® addoriee €®ahaKemplary

| enses included in packages 2 can be part of a process

pmbgdimant ehtheinveatio®s are nmanuf actured, packaged and

opt | BRETEALA88 5, e Blr PR 31 08 ERE Torfle € plot time and

PRSI tOMberSiuRg, fé?s?e@(ﬁ@él&?h&' Fi%. A48 HeA2A80h 3¢ a batch of
I nvention isrelatively shoft in that the apparatus

patlages ia shhomt Ahbatchigf paciagenis plated én iancawtfoctave at t=-4.5.
indi vi dual i, ... Th ' I th

Thepithe Aitodlava spelding packaesgis healsbfiom Rewn fgmpesatire to
H?ér&{iﬁl\é%%ﬁrel%"b SYRSRI B%‘ésu% g§ ?:?i%ﬁ& bzt -ath%BhEﬁ‘é pressure
sterl | p I'n-TTrne, no

I zat 'on apparatus™i s use

(hberned piessat®bhappxiinatelyad baerAt t=0 tlEiedehatidh has been
clarification of the sterilization process according

renchied, pnddheiashualmtgrilization|ofthe produetsdnithe zackeges begins.
i 4 t | di t.o th [ t .and

B ST e B OB T B g

851 PURTBA &MY oS IRRALEE Havek thB&utBUE0E | At is, approximately 20

minutes after placement of the batch in the autoclave. At t=21 the initial

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
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
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In Figs. 4 and 5, the horizontal axis and the verti cal
axis plot tinme and pressure/tenperature, respectively.

WO 200Fi1gp892t, the sterilization of a batch of paPKREYEZ07/850196

shown. A batch of packages is placed in an autoclave
at t=-4.5. Then the autocl ave_jncludi ng packages is
heated fromroom tenperature 1% approxi mately 120C and
the pressure is raised from atnospheric pressure (1
bar) to a pressure of approximately 3 bar. At t=0 this

stdrildd ton pascebe €ir theaehader BeEink haftee tausdriod B, when t=15 has
sterilization of the products in the packages begins.

heer xeacheds thisaanier ipnéacedgndherurlopd deduna whichraa equal

I ' dat t=17Z th tch of
PR IR RIE Dt a5 BRL 6 BhuP FS49n anc
Bbdliiesf fid fhloaldase BBl untiBafes & peribd dRiReIQakAb8pheric
At t=21 the initial sifuation has béen reached and a

pesssubatanid approgamately sdememperatetechave be¢mveachibdi The first
cycle of a oxj mately 25 mnutes repeats jtself with,

et iearen the ﬁt‘%ﬁl?fﬂft gpRayaiup after annrpziggately, 1A minutes.
5) t . r — i V r’ I .

o SRR ot £18. ARG TG B bl
anptor thiei cariek yedeibiaig climber, |follewed b £third ait t=09dKCHEd so

froma surroundings into the [oad | ock. The lock
fqréh e Thespjcamiers each deave the sterilizakionsapparesas tilkewise after

iaod A.f her | 1 b t .
BPbLSiptheb T B AE i 08 SEER ERpbr BRirhe tBsParmicr a0
iBsdritfed S66vd. 36 Will bef @bsethdtah¥96an b dnThdehifely Hince the

carrier is placed fromthe |oad lock into the carrier
prepeaties inhtbecarriee recedvimigwihagnbéraateesulmtantially constant and
thesterilization process for this carrier begins.

B¢@i 80peri od B, when t=15 has been reached, this

caual® SLBeR1aRThat ik YR OE T bOF il YU gy

pridwdihent ddsaibeal) bartdhaoobiiogs ehodifieatiohe adthiactkhe scope of
begins until after _a period of time C atnospheric
phesvandiomas dpbned bidbelojaimpare pegsahle: dncapparateeench as

B AR Bl 4E0 U 0 B e
Bindes PhtkagdB1l aGAbist 8hvirdnil38Hhilé e W€ air in the carrier
surroundi ngs into the carrier receiving chanber,
fedeivmgahaynlbert miaydoatain-geam. Bomdhsopurpose, the apparatus
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
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

apparatus in the exemplary embodiment and afford the same effects.



forth. These carriers each | eave the sterilization
apparatus |ikewi se after approximately 16.5 mnutes in

wo bew74ze882 manner as the first carrier as descrP@BENL2007/050196
above. It wll be clear that this can go on
indefinitely, since the propeiéies in the carrier
recei ving chanber are substanttYally constant and
remain so. It will be clear that the invention is not
limted to the exenplary enbodi nent descri bed, but
t hat Fuathieay it isqaiskibiathonsewirahéarridre candpeintfoddeed
invention as defined hy the clains are possible. An

sppaltaneeudy dntathejloadrpeear Hae enfeasblpskiod the gpparatus

' ne S it abke. far steriliai cont act | enses
ARk B 1Cie Sha BhBOble faihE Rk rpiRER
tRembar id @EsiEAEE iy laNdiffefenDRanRY andnihdit Rhe (8 eFbrd RFe
this pur pose, t he appar at us conprises a carrier

mededed iy thé amyier frame wcaidifferpns mamber. Ibis alworhossible that
[,n which a nunber . of pack d ntact .l enses are . .
o €anFife dre Rassed nAECHIYhE 168 1ok fosths GuT e defeiving
EAH08 s N OB S0 sl KOL60 8l o
thd eqiriorsdformhhecarrice recgdemgvchizgnbéatdeie anhaidivekis! y
wWithin a particular tenperature range, the contro
bei ng arranged for controlling at |east the
tenperature in the |lock according to a particul ar
path. This apparatus is suitable for sterilizing
contact |enses included in packages not sensitive to
corrosion. This apparatus, further, nmay al so be used
in a sem continuous sterilization process and may
conprise the sanme parts as those described for the
apparatus in the exenplary enbodi nent and afford the
same effects.Further, it is possible that severa
carriers can be introduced sinultaneously into the
| oad | ock or the unload | ock of the apparatus
according to the invention. It is also possible that
the carrier receiving chanber is designed in a
different manner and that the carriers are included in
the carrier frame in a different manner. It is also
possible that the carriers are passed on fromthe | oad
| ock to the carrier receiving
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chanber using a different feed-through. The sane hol ds
for the transit of the carriers fromthe carrier

WO eweilyisay chanber to the unl oad | ock. CLAI M5 1PCHNL2007/050196

met hod for sterilizing contact |enses included in a
nmoi st environnment in a cl osed, 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. 2. A nethod
according to claim1, wherein the space is at a
super at nospheric pressure or is adjusted to a

super at nospheri c pressure.cgﬁﬂﬂdﬁethod according to
claim 2, wherein the superatnospheric pressure is kept
above the pressure prevailing in the package. 4. A

et hod AGRefidristellidind @Ract3llendbeiRiIRdENth RBERYN €
I's kept at approxinmately 3 bar. 5. A nethod according

eopvianymens infa ctlbmdppaadﬂxgen whelreiméhe phdvagenstiratédns
SRkt Fo s et ther P AR I areisd QTG i o R iR ks package
ﬁ{t% Eﬁ%éé&%%ﬂl@%al aﬂéa%d ?‘H%}E ﬁ?% hot H 7. A nethod

to an rece ng clains, wherein

he dr yAImbtlﬁjd a¢®r@ﬁ&3t§bchlaixﬁﬂgv¢l’f&eﬂﬁd&ﬁgﬁﬁce i8.atA
met hod according to at least claim7, wherein the dry
ApertmospBaric prasyuresy|is adiugted th avpunpramespheyic préssure.

di f, cl .
Bar 1 er mph Yerfink AL % Wbra  HCHEr b bpogphoric
gﬁé‘ééurmkg Dabovd IR pRAGutPFlovaTlihgin ttH@ pﬁ@kég@ r has

een intro uced therein, the pressure and
tenper aALmetIamha@uwrdmge@ dlaim 20@s3, rwhereahlthe p]r@ssuﬁke is kept at

nmet hod a to at least claim9, wherein the
6BE“P%H“§%§USLFgr the tenperature is higher than
5921 O Mt s M A EER Rl i e
ldinpackages are 1ntroduced into said space in carriers.

6. A method according to claim 5, wherein the packages are arranged
parallel to each other.

7. A method according to any one of the preceding claims, wherein the
dry hot air is passed along the packages.

8. A method according to at least claim 7, wherein the dry hot air flow
is a turbulent air flow.

9. A method according to any one of claims 5-8, wherein the carriers
are first introduced into a closable load lock, wherein in the load lock, after
the carrier has been introduced therein, the pressure and the temperature
are adjusted to a desired value.

10. A method according to at least claim 9, 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

approximately 3 bar, and is preferably higher than approximately 4 bar.
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approximately 3 bar, and is preferably higher than
approximately 4 bar.11. A nethod according to at | east

web@arnmsd 10, wherein the carrier i s noved froPCT/NE2007/050196

load lock into a carrier receiving chanber where the

hot air under excess pressure %s conti nuously present.

12. A nethod according to any-dne of the preceding

claims, wherein the hot air has a tenperature of at

| east approximately 100 C, for instance a tenperature

ild. t he Aamgthaf acqpding toedtelepst 2Rih3®-Q), wherdhrtheharrier is
spac%d%s in partlcular under  a pressure that is hi gher

ndhedaadilockomiga %ﬁcrr}ﬂrgﬁéelvm&ﬁhwbﬁmhm éhy hot air
gmﬁ@f %@é},gﬂr%?ﬁ%%flgf QJ“ gﬁ,oprgtﬁha approxi mately 4

ne of the

peecedi A&n@ﬂ@dd“a‘cco‘ﬂﬂﬁfgeﬂd‘a C?hﬁné @Fﬂ@é ﬁi‘é{feﬁlﬁé‘gla‘il'ﬁ% wherein the
Eressure are controll ed i ndependently of each ot her.

at aix hasg ademperatudeng at deastyapprexivhateiy lﬁﬂéﬂecﬂomglstance a
wherejn the hpt air .is cjircul ated.
ﬁeer?hs”%a HEEOF G §208° ShgrorEBROEHG AT S gvhetinghe space

éﬁl&ﬂ?ﬁ ﬁﬁﬁgﬂ acﬂrg§ﬁﬁleetha(e %( h\&ﬁ%eqrt%%% né}g;r%gumately 2 bar or

receiving rromthe carrirer recei

higlershen dppredimatdla Gt bdigasdss Ipﬁ»@femdmir higheagkages,
wherein the carrier with sterilized contact
ﬁEH%Q?%WQ}Y it har-packages is noved fromthe carrier

ce| Vi to the secon atter the .
'n'per afﬁ‘%PSBfO:H)?W@r L VAT PgtlFeo%ércggh% aé'i“§owﬁ’ﬁ€em the
RBHEHtAre AnltBe§ie88 e AekcontrdIREEIpeAREStLy of each other.
specifically at such a rate that the pressure
ptevai Arxgethod aeokdinlg tosamgyt vmgy of theptezedinmelaime, wherein the
ressure. ai.ling in the package. 16. A nethod
ge‘bﬁlrrd?ﬁ cha fAai m 15, wherein the heat that is

| ease
Sk o B Aol fheltn i Bt BPAN phdbolif MRS Whgyein 2
bevokd, dlosabie laplds prasent @r fdceivihy £idif thoRhafibr keRSEn g
packaged in a nmoist environnent, wherein the apparatus

eleampbPE encerstatlizes; condeet lenaes ticinted m packwa whegem the

g%rg? chﬁl st8tiliz§ Séorllyac\ﬁens-contan%g pac a%gg 18 g:loved 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
lowered, more specifically at such a rate that the pressure prevailing in the
lock is always greater than the pressure prevailing in the package.

16. A method according to claim 15, 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.

17. 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 chamber within a
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| enses are receivable, wherein a heating device is
provided for heating dry air, the apparatus being

w@emvilghsoz wi th a control for continuously keepP@UNLE®7/050196

hot dry air in the interior of the carrier receiving
chanmber within aparticular tepperature and pressure
range, the control being arraﬂged to keep the pressure
in the carrier receiving chanber superatnospheric. 18.
An apparatus for sterilizing contact |enses packaged

particulair sempeyaturenait predearerangd)ehappat@l being arranged to
conprises a carrier receiving chanber for rece|V|ng a
keepéhe @rewe iinthe |Cﬁ1'1wﬁ¥ tereaving ahambgr qama‘g@gsp eric.
ggnt act ,l enses ab e

Vi ce fA’Q TGS g %Ifcfrosr 6 ’grfl?%ﬁmgjaf%{ fws E{{«%‘?{F in g moist

SheRthmiR! ¢ihBréin {HRaipA98ud B6kiptReP AV FiRY rE&{wmg chamber
recel Vi ng therein at l'east one carrier, wherein t

atvuusg Iasmpnber dfcamidrs ia vzbmhra)hufrﬂrercxﬁ mtalchagmt bgntact
l\]:ﬁ the| r of ttj‘g carrjer receivi hanber

3 TRERIYR b &’ e tefelS Rll%’l‘f“%lnﬁ%F eatmg air

Pﬁép&ﬁﬁélﬁﬁgﬁ ded , ﬁﬁ@ digl lggstatgné fRRls ?Q?vﬂefl for receiving

tenperature 1 n the according to a

pl@éﬂein 39 leat mm&ﬁeuﬁwh@mnchh@glﬂmrat\m 1% groviddiewsibna
t he aratus is rowded with at | east one | ock for

ﬁ@é’fé‘P OFFOnBIEIOUS Yakecrr@agtth@ Aaterigr ofdhe aaeiesiracaining

h |
SRARGRE Wiphih £ bRtk S thtiheia AR des. fie S a8 Srranged
ﬁﬁ%ﬂi‘(ﬂﬁn‘g‘hﬁegﬁr fHeClendperB@hre irdthe MRk 3REHBHhY o a particular

according to claim18 or 19, wherein the apparatus is
patlvi ded with a second | ock, the one |ock being a Ioad

ck anqd the second Io K be| n. unload.l ock. 21.
1ok ol Ao PirR ot dne o in a7 eiein foe appaFaigds

.P?owﬂﬁga el avid st Rtk tf(lgafbt%reﬁ;uelg El%?ﬂzqg Qﬂtflgést one carrler

ransterring heat release

atdrenr thiecsippardvas hepiaddéed witle al oadrd] d'@kcorﬂ;iollﬁig at least the
apparatus according to any one of clains 17-19

feraperature andgimesenre Bciiedogk acpendieg te @rﬁﬂrntmlarap@lﬁm m

%Bd a cglyf z!tpeprarfaqzt‘filggcéo%hia { aPo afh 'S 99 erem ‘the apparatus is

provided with a second lock, the one lock being a load lock and the second
lock being an unload lock.

21. An apparatus according to claim 20, 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.

22. An apparatus according to any one of claims 17-19, wherein the
carrier receiving chamber comprises a drum and a carrier frame rotatably
arranged therein.

23. An apparatus according to claim 21, wherein the drum is provided
with at least one opening to which the at least one lock is connected.

24. An apparatus according to any one of claims 17-23, wherein a
circulation device is provided for circulating heated air through the carrier

receiving chamber.



23. An apparatus according to claim 21, wherein the
drumis provided with at | east one opening to which

wo bm7arssbrast one | ock is connected. 24. An apper/AL2®7/050196
according to any one of clainms 17-23, wherein a
circulation device is provided for circul ati ng heated
air through the carrier receiving chanber.25. An
apparatus according to at |least clains 22 and 24,
wherein the circulation device is arranged for
26r cul aAnngpgdratas aciordmg to st ledist eklime2Z md @ghwheeein the
drum while the carrier frame rotates in_a second .
gireelationnderre 1 arapgpd don eirewlating therair igiar Bestidirpectinn

hat heat i of e .packages .t akes npl.ace . .
i nelil iy 75 R RAPEIEE eGS0 RBE Py prngoprd dipetion
el is pdsite thitheSfirstlieFtiont B6 tERNhEAink Df #hé pAEREbes takes
for controlling the tenperature and the pressure in
plreecanntencureadiyi ng chanber independently of each
gg.her " An apparatus according to any one of claims 17-25, wherein the
control is arranged for controlling the temperature and the pressure in the

carrier receiving chamber independently of each other.



