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are contamlnated with plastic from the sleeve durlng plasma exposure which may adversely

influence the quality of the contact lenses to be produced. Also, exposure of the plastic
sleeves to plasma adversely affects the plastic sleeves through oxidation, for example the

plastic sleeves may become more brittle etc..

Accordingly, it is an object of the invention to suggest a method and an apparatus which
prevent possible contamination of the molding surfaces of the glass molds during their
exposure to plasma on one hand and on the other hand eliminate or at least greatly reduce

exposure of any plastic componenis to plasma.

This object is achieved by an apparatus, a carrier and a method for the plasma freatment of
molds as they are characterized by the fealures of the respective independent claims.
Advantageous embodiments of the apparatus, the carrier and the method are the subject of

the respective dependent claims.

In the following, when the term "mold" or "molds” is used it is intended to include the term
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or at least greatly reduces exposure of the plastic sleeve to plasma, thus avoiding the

adverse effects on the plastic sleeves caused by their exposure to plasma.

In one embodiment of the apparatus according to the invention, the first and second metal
plates of the carrier are dimensioned such that when the carrier is arranged within the
treatment chamber at least one of the first and second metal plates is in contact with the
wall or walls of the freatment chamber. This embodiment allows to apply the desired electric
potential to the metal plates of the carrier by applying this electric potential to the wall or
walls of the treatment chamber which is then transferred to the metal plates through the
contact between the wall or walls of the treatment chamber and the metal plates of the
carrier. Due to the fact that there is no difference in the electric potential (zero voltage)
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t hese ho
2009/ 092#2awWCHf HPROMSINS 561V 3le seo@nd metal plate the holder is arranged between the first

and second metal plates and the molds are arranged congruent to the holes in the first

metal plate. This embodiment of the apparatus is particularly advantageous when separate
holders for the molds are used during production of the contact lenses, since the molds or
their molding surfaces, respectively, can then be exposed to plasma treatment with the
molds already arranged in the respective holders which may be made from plastics and are

shielded from exposure to plasma as already discussed above.

The first and second metal plates can be made from aluminum or any other suitable
electrically conductive material. In case there is no mold arranged in some of the holes of
the first metal plate, in accordance with a further embodiment of the apparatus according to

the invention metal plugs may be arranged in these holes so as to shield any plastic parts



arranged between the two netal plates from being exposed to plasna.
The plasma may be an oxygen plasma, for exanple. Another aspect of
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chanber bththa hpleasrimhe first metal plate can be placed onto the second metal plate such that the
holder is arranged between the first and second metal plates and the molds are arranged

congruent to the holes in the first metal plate.

The first and second metal plates of the carrier can be made from aluminum, for example.
Also, as has already been mentioned when discussing the corresponding embodiment of
the apparatus, metal plugs are arranged in holes of the first metal plate where no mold is

arranged in the hole.

Still a further aspect of the invention relates to a method for plasma treatment of molds, in
particular for contact lens molds, comprising in one embodiment the steps of:

- arranging the molds to be treated in a plasma treatment chamber

- providing means for shielding parts of the molds other than the molding surfaces from
being exposed to plasma, and

- exposing the shielded molds arranged in the plasma treatment chamber to a plasma.

The advantages of the method in accordance with the invention have already been
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advant ages of the apparatus and, therefore, they need not be
reiterat edVORMIPIT? t her speC|f|c enbodi ment of the netB¢dEPIRILEBIEFINg
to the invention, the plasma is an oxygen plasma. Further

advant ageous aspects of the invention-®w-l| become apparent fromthe
foll ow ng detail ed description of preferred enbodi nents of the

I nvention with the aid of the drawings in which: Fig. lshows the
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mol ds,  plasma is an oxygen plasma.

Further advantageous aspects of the invention will become apparent from the following
detailed description of preferred embodiments of the invention with the aid of the drawings

in which:

Fig. 1 shows the first and second metal plates of a first embodiment of the carrier

according to the invention,

Fig. 2 shows the first embodiment of the carrier according to the invention in an

assembled state but without molds,

Fig. 3 shows a bottom view of an embediment of a diaphragm insert which is to be

inserted into a hole of the first metal plate,
Fig. 4 shows the diaphragm of Fig. 3 in a side view,

Fig. 5 shows an embodiment of a male mold that can be plasma treated using the first

embodiment of the carrier according to the invention,

Fig. 6 shows the first embodiment of the carrier according to the invention in an
assembled state with molds being arranged between the first and second metal

plates and with diaphragms inserted,

Fig. 7 shows the first and second metal plates of a second embodiment of the carrier

according to the invention,

Fig. 8 shows the second embodiment of the carrier according to the invention in an

assembled state but without molds,
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Fig. 10 shows (schematically) an embodiment of the apparatus according {o the invention.

Fig. 1 shows the first metal plate 10 and the second metal plate 11 of a first embodiment of
a carrier according to the invention. In this embodiment, the first metal plate 10 has twelve
holes 100 therein, however, a different number of holes 100 is of course possible. The
second metal plate 11 does not have any holes at all, since the molds are to be placed on

second metal plate 11.

Fig. 2 shows the first embodiment of carrier 1 in an assembled state, however, without any
molds being placed on second metal plate 11. First and second metal plates 10,11 are
connected to one another in an electrically conductive manner. Pins 12 are arranged at the
four corners, as this is shown in Fig. 2 (and as is already indicated in Fig. 1). The two plates
are fixed to one another with the aid of screws 13, as this is shown in Fig. 2 (and as is

already indicated in Fig. 1).

Fig. 3 and Fig. 4 show diaphragm inserts 14 which can be introduced into the holes after
the molds have been arranged between the first and second plates 10,11 and after the first
and second plates 10,11 have been fixed to one another with the aid of screws 13. The
diaphragm inserts 14 comprise a cylindrical portion 140 and a laterally extending collar 141,
and are provided with a diaphragm opening 142 having a diameter which is adapted to the

diameter (size) of the molding surface of the respective mold.

By way of example, let us assume that the molds are male molds and look essentially like
mold 2 represented in Fig. 6. Mold 2 comprises a mount 20 to which a molding member 21
is mounted having a molding surface 210. The molding member is made of glass, for
example quartz glass or BK7. At a peripheral portion 211 of molding member 21 a mask
212 has been applied, for example a chromium mask. Mold 2 further comprises a sleeve 22
that helps in centering the molds as male mold 2 and a corresponding female mold are
closed to form a contact lens. Sleeve 22 is typically made from plastics so as to allow a

smooth closing of male mold 2 and the corresponding female mold.
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apparatus according to the invention. Fig. 1 shows the first netal
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the molds 2 which are made of glass (or metal portions of the molds 2) to be exposed to
plasma, that is to say only the molding surfaces 210 of the molds 2, while all other portions
of the molds are shielded from exposure to plasma. Carrier 1 is shown in Fig. 5 in its fully
assembled state, with the molds 2 and separate holders 3 arranged between first and

second metal plates 10,11 and with diaphragm inserts 14 inserted as described above.

Fig. 7 shows the first metal plate 40 and second metal plate 41 of a second embodiment of
the carrier according to the invention in an unassembled state, whereas Fig. 8 shows the
first and second plates 40,41 of carrier 4 in an assembled state but without molds being
arranged between the first and second metal plates 40,41. The first and second plates are
provided with holes 400 and are both fixed to one another and connected to one another in
an electrically conductive manner with the aid of screws 43. In this embodiment there are no
additional pins arranged at the corners of the first and second plates 40,41. Also, a
difference of this embodiment of the carrier 4 when compared to the first embediment of the

carrier 1 is, that no diaphragm inserts are provided. In Fig. 9 carrier 4 with the separate



WO 2009/ 092729PCT1EP2009/ 050651 - 7 - In order to assenble the
carrier 1 (assenbled carrier shown in Fig. 5), firstly the nolds 2
are introdi€eiofi’8” t he hol es 100 of first metal pl at e PEB/EPEROPASIOTY st
netal plate being arranged on a plane surface, for exanple) with the
di stal ends of sleeves 22 protrudi ng FAto holes 100. Second netal
plate 11 is then fixed to first netal plate 10 with the aid of pins
12 which help in correctly arranging the first and second netal

pl at es 1@o4dr WMdrhe B8RS Glshb@none anot her, and with the aid of the
screws 13 holding the first and second netal plates together with

nol ds 2 arranged therebetween. A separate holder 3 may be provided
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col lar 1841 886?§r5g§¥ﬁ§¥m¥H@‘ﬁﬁ Masurface of first netal plate 10.
The cylindrical portion 140 then shields the inner wall of sleeve 20
from bei ng_exposed to plasma while opening 142 allo nl ose
port1 ons ToF a7 HaTHG 68 S B i< SRR BreogT A5 FLr Rt ons of
t he nol dgp@rati 5kecadipgiethetivepli@s Mhe appurhtut Sompriseas tasatyeritkRammpérdiong
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di f f er eno@y bve giiogndpdtedtiarent of the carrier 4 when conpared to the
first enbodi ment of the carrier 1 is, that no diaphragminserts are

provided. In Fig. 9 carrier 4 with the separate WO
2009/ 092 3reetE firsizn0 0B 0o Bdtal plges 10,11 of carrier 1 are connected to one another in

an electrically conductive manner, it is not possible for plasma ignition to occur between the
first and second metal plates 10,11. However, it may nevertheless be possible for plasma to
leak into the space below the second metal plate 11 due to suction which is continuosly
applied to treatment chamber 50. Second metal plate 11, therefore, has not only the
function of a support for the molds but in addition it forms a barrier for plasma that has
leaked into the space below second metal plate 11,

Also, in case no mold is present in one or more of the holes of the first metal plate 10 or 40,



hol der 3 for the nolds is shown. The way how to assenbl e the second
enbodi ment of the carrier 4 with the nolds and the hol der 3 between
the first WAGIEEEHAY pl ates 40 and 41, respectively, i FCIEFRIHPSHEH
that al ready described for the first enmbodi nent of the carrier 1.
However, since the second enbodi nent eP-the carrier 4 is particularly
suitable for femal e nolds, and since the female nolds in the

descri bed enbodi nrent do not have a sleeve (since this is already

provi ded ra@fpetthiely"BhRtdIpludsayBH ingdrRd$h MRt Mol &LsH@d atPébrgbnBRk @kranged

pi eces, no dlaﬁhra minserts are needed for shielding any plastic
conponenteSER firshand preoat msial pietes 19, 1hEorp prigp exprssdiin@iAsma £nd/Akto

carrier Hlevbritina€rRogiéLlytred e dEha [6dkirg ifito A9 spdterRivieen MOt 4y a
very schematic representati on an enbodi pent of the apparatus 5

accor di n§etRdimEaiRAight (- bhor 4he! s5parlelys conprises a treat ment
chanmber 50, which is cylindrically shaped. Apparatus 5 of this
embodi nent. further conprises a first electrode 51 and a second

el ect r odd isspretegjed @fh nehpaptaonyt thatlileqtiqally sondualiRe opReRREhsYshrast
el ect r odenelal pRIRSE, SiaFNBEIMEhREE] DR, Pids, dic. i rhaddl fonPihasamedAde i Ye.§.8rom
oxygen, for exanple. The second electrode 52 is forned by a carrier
as it hafSlEuc YTHER- above, for exanple by carrier 1 (or by
carrier 4, respectively). As is schematically shown in Fig. 10, the
second el ectrode 52 is in electrically conductive contact with the
wal | 500 or walls of treatnent chanber 50. That is to say, at |east
one of the first and second netal plates of carrier 1 (or carrier 4,
respectively), is in contact with the wall 500 or wall of treatnent
chanmber 50. The wall 500, which is also made fromnetal, e.g. from
al um num rmay have ground potential. Since the first and second netal
pl ates 10,11 of carrier 1 are connected to one another in an

el ectrically conductive manner, it is not possible for plasm
ignition to occur between the first and second netal plates 10, 11.
However, it may neverthel ess be possible for plasma to | eak into the
space bel ow the second netal plate 11 due to suction which is
continuosly applied to treatnment chanber 50. Second netal plate 11,
therefore, has not only the function of a support for the nolds but
in addition it forns a barrier for plasma that has | eaked into the
space bel ow second netal plate 11. - 9 - respectively, a netal plug
may be inserted in that hole to shield any conponents arranged
between first and second netal plates 10,11 from bei ng exposed to

pl asma and/or to prevent or at |east greatly reduce plasma | eaking
into the space between the first and second netal plates 10,11 or

40, 41, respectively. It is preferred although not mandatory, that al
el ectrically conductive conponents such as netal plates, diaphragm
inserts, plugs, pins, etc. be made fromthe sane material, e.g. from
metal such as al um num



-10- The invention clained is: 1. An apparatus for plasna treatnent
of nolds conprising a treatnent chanber in which a first electrode is
arranged facing a carrier for carryingpthe nolds to be treated, the
carrier formng the second el ectrode and conprising a first netal

pl ate having holes therein and a second netal plate arranged spaced
apart fromthe first netal plate and which is connected to the first
met al pl aTke invertionaladwediscal | y conductive nanner, and the nol ds being
arranged on the second netal plate with their nolding surfaces facing
towards the first el ectrode and bei ng exposable to plasma through the
hol es i n the fAnsgpparstuslfonplagnes tre@meihef nagipsceprisiracz eatmegt ¢hantdeai m

di menat onbd TR MEh GBS BftEhadihdhy BicBHER 16 ool bfep 136
t r eat ment tredtadvidke cartiet foasing dmesazbnd klectrodesandeninistgratirebnetal phtt es
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i nserts foetal phleteharideshigh swdodeectedta the fifst metal pletealn aul eiearicaliyt h t he
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ot her portheonwldifg suréaces Fatirfg towaels plos insteledrquleaswbeingdexpdbablafmpar at us

accordi ngpl%ée)rgg%@é@%@afhﬂfegqﬁheﬁ?%ét%ﬁ%?Separ ate di aphragminserts

for the ho rn the "plate, with the diaphragm
I nserts each having an opening which is adapted to only expose the

nol di ng sarfa of t L ye . shi.e I 1
portions %]'f tﬁﬁhen%ﬁ p(?p%]‘gérgn&ge@%héﬁorggﬁloﬂﬁﬁq %ier{é?ne @Et A@es%g%%é;}éwgfabglates
accor di ngofttie cardenarg dimbrsi@ied suble thehvhen thewadriier i9érradgedtwithit thent

chanber atrrgatmggtech%rn b'aagﬁ«laaﬁ Q)qe %ﬂﬁ% it %e&%qerﬂya%lates is in contact with

a wall or walls of the treatment chamber.

3. The apparatus according to claim 1, further comprising separate diaphragm
inserts for the holes provided in the first metal plate, with the diaphragm inserts each
having an opening which is adapted to only expose the molding surface of the

respective mold but to shield all other portions of the mold from exposure to piasma.

4, The apparatus according to claim 2, further comprising separate diaphragm
inserts for the holes provided in the first metal plate, with the diaphragm inserts each
having an opening which is adapted to only expose the molding surface of the

respective mold but to shield all other portions of the mold from exposure to plasma.

5. The apparatus according to claim 2, wherein the wall or walls of the treatment

chamber are made of metal and have ground potential.

6. The apparatus according to claim 1, wherein two or more molds are arranged
in a separate holder at a distance from one another which corresponds to the
distance of the holes in the first metal plate, so that upon placement of the holder
holding the two or more molds onto the second metal plate the holder is arranged
between the first and second metal plates and the molds are arranged congruent to

the holes in the first metal plate.



6. The apparatus according to claim1, wherein two or nore nolds are
arranged in a separate holder at a distance from one anot her which
corresponds to the distance of the hoies in the first netal plate, so
t hat upon pl acenent of the holder holding the two or nore nolds onto
the second netal plate the holder is arranged between the first and
second netal plates and the nolds are arranged congruent to the hol es
inthe first netal plate. 7. The apparatus according to claim 2,

Gi <t ance. T om BReoahab Hs Podof 1 BRRES e S8 B Bbfh QBLREEs Bfebes

Eo: g_s in iir'llra&ee‘piaraie hotaht qoc}iiataece fsmntohatanuﬂhen\gpibhcm{nmpl@nﬁ tathe Eo: ger
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ar e ar r anigeding thegirentmdre nidids drdb &= sesondimetdl plate tetreldeplissdrmnge®. The
appar at us,_accor di to.claiml erein the first and second al
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1, wher ei thereteslin fHeufyst metel @ateanged in hol es of the first nmetal plate
where no nold is arranged in the hole. 10. The apparatus according
to claim1, wherein the plasma is an oxygen plasma. 11. The

appar at us8.accorle agparatus hecamlidg todlainel ,iwhenan theafrsbaridsseannd rigtpd plates
plasma. 12. A carrier .for carrying nolds during plasna treatnent,
conpri si N 4345 54m 1 ate having hol es therein and a second
nmetal plate which is arranged spaced apart fromthe first netal plate

and which,is connected to the first. netal plate in an electrically
conduct i v& manfie SPRAR AECVHE0 IRFHE Laioran Didial el o aFrsediong
met al pl ahadesbftthe fitse metatplate whereurof racld $s dreariged it thearotss t he holes in
the first netal plate, the carrier further conprising separate

di aphragminserts for the holes provided in the first netal plate,

wi t h t he th.aphTlegappanstes hscoediody tdhelsimnt vaereip ¢ pigsmaniscdn exygemlapt ed to
only expose. the nolding surface of the respective nold but to shield
all ot herpﬁ%m?‘i ons of the nold from exposure to pl asna.

11. The apparatus according to claim 4, wherein the plasma is an oxygen
plasma.
12. A carrier for carrying molds during plasma treatment, comprising a first metal

plate having holes therein and a second metal plate which is arranged spaced apart
from the first metal plate and which is connected to the first metal plate in an
electrically conductive manner, so that the molds can be arranged on the second
metal plate with their molding surfaces facing towards the holes in the first metal
plate, the carrier further comprising separate diaphragm inserts for the holes
provided in the first metal plate, with the diaphragm inserts each having an opening
which is adapted to only expose the molding surface of the respective mold but to

shield all other portions of the mold from exposure to plasma.

13. The carrier according to claim 12, wherein two or more molds arranged in a
separate holder at a distance from one another corresponding to the distance of the
holes in the first metal plate can be placed onto the second metal plate such that the
holder is arranged between the first and second metal plates and the molds are

arranged congruent to the holes in the first metal plate.



13. The carrier according to claim12, wherein two or nore nolds
arranged in a separate holder at a distance from one anot her
corresponding to the distance of the.wles in the first netal plate
can be placed onto the second netal plate such that the holder is
arranged between the first and second netal plates and the nolds are
arranged congruent to the holes in the first netal plate. -12- 14.
The carrier according to claim 13, wherein the first and second net al
pl ates are, made, from al um num 15...The carrier accordi t,0 ¢cl.aim
13, wher el mel & SRR NP a3 da. Mhersl s Tt 0% gedanddpetfias

pl at e wheare madenfedrd alusniaumanged in the hol e.

15. The carrier according to claim 13, wherein metal plugs are arranged in holes

of the first metal plate where no mold is arranged in the hole.



