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desired range. The invention also relates to a respective treatnent station
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concentration of the extraction [i bath is constantl'y reduced
process steps it must be ascertained that t e entlre contact lens is sufficiently wetted and

treated with the respective liquid or solution and that the concentration of the treatment liquid
or solution in the bath remains within a specified range in order to accomplish the desired
tasks such as, e.g., extract substances from the lens material, coat the lens, etc. For example
in extraction processes the extracted substances remain in the extraction liquid or solution.
With every lens that is immersed in an extraction liquid more and more of the extracted
substances enter the liquid bath. Over a period of time this may lead to a decreasing efficiency
of the extraction process. In addition to this lingering contamination of the extraction liquid
bath, dilution of the treatment liquid or treatment solution can become a problem. Prior to
immersing the lenses in the extraction liquid they are generally rinsed in a water bath. The
rinsing of the lenses in water prohibits or reduces soiling of the extraction liquid. However,
together with every lens a small amount of the water is spread into the extraction liquid bath.
The water is spread by transport containers, in which the lenses are accommodated, and by
the surfaces of the lenses themselves. Thus, during the production of the lenses the

concentration of the extraction liquid bath is constantly reduced.



WO 2011/ 045382PCT/ EP2010/ 065438 [ 0003] When t he concentration of an
extraction liquid bath, or nore generally, a treatnent liquid bath falls
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other than the treatment liquid) prior to their treatment in the liquid.

[0005] It is therefore an object of the present invention to provide a method for
maintaining the concentration of a treatment liquid or treatment solution bath within a specified
range, thereby avoiding an interruption of a continuous production process for contact lenses.
The wording treatment “liquid” or treatment “solution” may be used interchangeably herein.
Contamination and dilution of the liquid or solution bath shall be kept at a tolerable and low
level, irrespective of the amount of lenses treated in the liquid bath. The method shall be

compatible with the continuous production processes for contact lenses.

SUMMARY

[0006] These and still further objects are met by a method for maintaining the
concentration of a treatment liquid bath in the production process for contact lenses
comprising the method steps that are listed in claim 1. The objects are also met by a treatment
station for contact lenses which comprises the features listed in the respective independent
device or treatment station claim. Further improvements of the invention and preferred

embodiments are subject of the respective dependent claims.

[0007] In accordance with one embodiment of the present invention, a method for
maintaining the concentration of a treatment liquid bath in the production process for contact

lenses is disclosed. The method includes the process steps of rinsing each lens in a water
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concentration of a treatnent liquid bath in the production process for
contact | enses conprising the nethod steps that are listed in claim1. The
obj ects awe2aligmassget by a treatment station for contact peempesionbiseh
conprises the features listed in the respective independent device or
treatnment station claim Further inprovenents of the invention and
preferred enbodi nents are subject of the respective dependent cl ains.

[ 0007] I n accordance with one enbodi nent of the present invention, a nethod
for maintaining the concentration of a treatnment liquid bath in the
producéggg process for contact |enses is disclosed. The nethod includes the
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measurements in the last bath, which are performed in accordance with a predetermined

schedule or permanently in-line. With these method steps it is possible to maintain the

concentration of the treatment liquid baths with in specified ranges which are required for the

desired treatment of the contact lenses.



WO 2011/ 045382PCT/ EP2010/ 065438 [0009] I n order to maintain the
concentration of the treatnent liquids in the baths within the specified
ranges t hwoconeapdszati on of a specific substance in thepCra®bomwnssass qui d
itself can be neasured. Survey shows, that the concentration of the
treatnment liquid in the baths can al so be controlled by a nmeasurenent of
the water concentration. The neasured dilution with water is a direct
i ndicator for the volune of fresh treatnent |iquid which nust be added to
the |l ast bath. Thus, in accordance with the neasured water concentration
the flowrate of added treatnent liquid is controlled. [0010]It proves
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| i qui d "G9S bWId 56819 #He transport of the treatment liquid froma bath to
the preceding bath is very sinply acconplished via respective overfl ows.

Thereby the level of treatnent liquid in the individual baths is
aut omaﬁqoégll ly Cdmrpmq %Jd_antageous to measure the water concentration directly in the last

bath of the arrangement of successive baths. By controlling the dilution in the last bath only,
the dilution and thus the concentration of the treatment liquid in the preceding baths is

automatically controlled and may be kept within specified ranges.

[0011] The level of the treatment liquid in the first bath may be controlled by flow control
means and a respective suction pump and like means. A very simple method to control the
level of the treatment liquid and keep the level essentially constant within the first bath is to

have excess treatment liquid flow out of the fist bath through a liquid overflow.

[0012] The transport of the treatment liquid from a bath to the preceding bath is very
simply accomplished via respective overflows. Thereby the level of treatment liquid in the

individual baths is automatically controlled.

[0013] In order to accomplish a thorough mixing of the original treatment liquid in a bath
with the added new or less diluted treatment liquid it is advantageous to provide for an

agitation of the treatment liquid. This can be accomplished e.g. with an automatic stirrer. In an
embodiment of the invention the agitation of the treatment liquid in a bath may be achieved by
a respective motion of the containers in which the lenses are individually accommodated when

they are immersed in the treatment liquid.

[0014] The most of the water from the rinsing bath and, e.g. in case of an extraction
process, the highest amounts of extraction substances are added to the treatment liquid

contained in the first one of an arrangement of successive baths. For a better control of the



[0013] I n order to acconplish a thorough m xing of the original treatnent
liquid in a bath wwth the added new or less diluted treatnent liquid it is
advant agewo0t1m4pssevi de for an agitation of the treatnerCcThEPoMi@6s43$i S can
be acconplished e.g. with an automatic stirrer. In an enbodi nent of the
invention the agitation of the treatnent liquid in a bath may be achieved
by a respective notion of the containers in which the | enses are

i ndi vi dual |y accommobdat ed when they are imersed in the treatnment |iquid.
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cases where the treatnent of the | es occur er re |l evel above
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[0016] While the transition from on large batch bath with treatment liquid to an
arrangement with two successive baths already brings considerable improvements concerning
contaminations and dilution, it proves advantageous if the arrangement comprises at least
three successive baths with treatment liquid. In the first bath after the bath with rinsing water
most of the water is introduced and most of the contamination due e.g. to substances
extracted from the lenses occurs. In the second bath both, the contamination and the dilution
are already considerably reduced. Finally in the third and last bath the treatment liquid is only
slightly affected from spread water and extracted substances. Further embodiments of the
invention comprise more than three successive baths with treatment liquid, such as, e.g. three

to nine baths.

[0017] The method of maintaining the concentration of treatment liquid baths within
specified levels is particularly suited for application in contact lens production processes, in
which the contact lenses must be extracted, and/or rinsed, and/or coated. Correspondingly the

treatment liquid is one of an extraction liquid, a rinsing liquid, and a coating liquid.

[0018] In accordance with another aspect of the present invention, a treatment station

for contact lenses is provided. The treatment station may be used to provide treatments such



[0016] Whil e the transition fromon |arge batch bath wwth treatnent liquid
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DETAILED DESCRIPTION

[0020] The method and the device for maintaining the concentration of a treatment
liquid or treatment solution bath and still further advantages thereof will become apparent from
the following description of an exemplary arrangement in accordance with the invention,

reference being made to the schematic drawing in Figure 1.

[0021] In Figure 1 a process stage in the manufacture of contact lenses L is
schematically depicted, which comprises a rinsing station R and a treatment station S. The
treatment station can be, e.g., an extraction station, in which substances are extracted from
the lens material using specific treatment liquids, or a coating station, or another rinsing

station, in which the lenses are rinsed with specific chemicals, etc. The rinsing station R



[ 0019] For a very sinple and effective control the concentration sensor is
adapted for continuously or periodically neasuring a water concentration in
t he treatwoenbiildsspsed contained in the |ast bath. DETAI LEDTRESGRIOEHEEON

[ 0020] The nmet hod and the device for maintaining the concentration of a
treatnment liquid or treatment solution bath and still further advantages
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treatment station S for the contact lenses L. The treatment station S is comprised of a number

of successive baths 2, 3, 4, 5, and 6, in which the same treatment liquid C is contained. The

treatment liquid C may be, e.g., an extraction liquid or solution, a rinsing liquid or solution, a

coating liquid or solution and the like.

[0022]

The contact lenses L, coming from a preceding production stage are first dipped

into the rinsing bath 1, in which they are completely immersed. For the purpose of dipping and

immersing the contact lenses L in various baths, the lenses L usually are accommodated

individually in containers, which themselves are held in carriers. The specific transport means

are not subject of this invention, and therefore it is abstained from providing a detailed

description thereof. From the rinsing bath 1 the contact lenses L are transported to the first

bath 2 of the treatment station S, e.g. an extraction station. Water adhering to the surfaces of
the contact lenses L and still contained in the transport containers is spread into the treatment
liquid C which is contained in the first bath 2 and therefore somewhat dilutes the treatment
liquid. Having passed the full length of the first bath 1, the contact lenses L are transported to
the second bath 3 and dipped into and immersed in the treatment liquid C contained therein.
Together with the contact lenses L in their transport containers a certain amount of already
diluted treatment liquid C from the first bath 1 is spread into the treatment liquid contained in
the second bath and dilutes it. With the transport of the lenses L from bath to bath, a certain
amount of the diluted treatment liquid C is spread into the treatment liquid in the successive

bath, thus, altering the concentration of the treatment liquid.

[0023] In extraction stages a major portion of extracted substances occurs already in
the first bath 2. Thus, the treatment liquid in the first bath 2 is “contaminated” with the largest
amount of extracted substances. From the first bath 2 the “contaminations” are transported,
together with the already diluted treatment liquid to the successive bath 3 and so on. Thus,

aside from spread water also a certain amount of extracted substances is spread into the



basically is conprised of a rinsing bath 1 containing deionised water. The
water is continuously supplied by a feed Iine 11 and renoved through an
outlet |iwe20f/0433%2 outlet |line 12 can be designed sinplpgTar2@olosxyes d
overflow, such that an essentially constant liquid |level | may be
maintained in the rinsing bath 1. Inmediately following the rinsing station
R there is arranged a treatnent station S for the contact |enses L. The
treatment station S is conprised of a nunber of successive baths 2, 3, 4,

5, and 6, in which the sane treatnent quuid C is cont ai ned. The treatnent
liquid C may be, e.g., an extr i.on uid or, sglution, a rinsing liquid
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to an d|rect|on of the transport T of the contact lenses L through the successive baths 2 - 6. The

transport of the treatment liquid C from on bath to the preceding bath may be accomplished

with the aid of pumps. In a simple embodiment of the invention the excess treatment liquid C

of one bath flows into the preceding bath through a liquid overflow. In order to maintain the

liquid level | essentially constant in all baths treatment liquid C is continuously removed through

an outlet 22 from the first bath 2 of the arrangement of successive treatment baths 2-6. In a

simple embodiment the outlet 22 of the first bath 2 may also be designed as a liquid overflow.

[0026] It has already been mentioned above, that e.g. in extraction processes for
contact lenses the major portion of extracted substances arises in the first one 2 of the

arrangement of successive baths 2 - 6. Also, most of the water transported by the lenses and



arrangenment of successive baths 2 - 6 already reduces the probl em of
dilution and "contam nation", it has been found that the concentration of

t he treatwoenbiildsspsed C contained in the respective bat hecz/EP260065430€e
controll ed and maintai ned within specified ranges even better, if the
concentration of water is neasured in the treatnment liquid contained in the
| ast bath 6, and if, depending on the nmeasured concentration val ues a
certain amount of fresh treatnment liquid Cis continuously added to that
contained in the last bath 6 For that pur pose the |last bath is equi pped

Wi th a _concentratjon sensor ter. The continuously or accordlng to a
scheduIt@'rpcé’f‘fadﬂﬁr%Eilslppe%‘ﬂé%tgd*ﬂ%ﬂsb%ﬂtﬁés”BFOée%P%YaY" a8Equ GV%%F\AFQF&%&?

cont r okirgt 8ather srallet M wlingdithih theQeessMeybaaEBinG. of fresh treat nent |Iqw d C
is determned. The control center 8 then controls the continuous flow of
fresh treatment liquid C which is added to the last bath 6 through an inlet
61. [0025]Fromthe |ast bath 6, a certain anount of treatnent liquid C
flows to the preceding baths, thus ensuring that the liquid levels | in the
i ndi vidual baths 2, 3, 4, 5, 6 remain at essentially the sanme height in al
baths. The flow of the treatnment liquid C fromone bath to the preceding
bath is indicated in the Figure by the arrows 62, 52, 42, and 32,
respectively. Thus, the continuous flow F of the treatnment liquid C occurs
a direction which is opposite to the direction of the transport T of the
contact |enses L through the successive baths 2 - 6. The transport of the
treatnent liquid C fromon bath to the preceding bath may be acconpli shed
with the aid of punps. In a sinple enbodi nent of the invention the excess
treatnment liquid C of one bath flows into the preceding bath through a
liquid overflow In order to maintain the liquid |evel | essentially
constant in all baths treatnment liquid Cis continuously renoved through an
outlet 22 fromthe first bath 2 of the arrangenent of successive treatnent
baths 2 - 6. In a sinple enbodiment the outlet 22 of the first bath 2 may
al so be designed as a liquid overflow [0026]1t has already been nentioned
above, that e.g. in extraction processes for contact |enses the mgjor
portion of extracted substances arises in the first one 2 of the
arrangenment of successive baths 2 - 6. Also, nost of the water transported
by the lenses and their containers is spread into the first bath 2. It
proves advant ageous therefore, to nake the first bath 2 smaller in volune

t han the successive baths 3 - 6.



WD 2011/ 045382PCT/ EP2010/ 065438 Clains 1. Method for maintaining the
concentration of a treatnent liquid bath in the production process for
contact |wo<es04s30pri sing the steps of rinsing each | emsT(HPR0TONcEAINAL €T
bath (1) imrediately prior to inmersing the lens (L) in a treatnent liquid
bath in a treatnment station, wherein following the rinsing in the water
bath (1) each contact lens (L) is imrersed in an arrangenent of two or nore
successive treatnment liquid baths (2 - 6) of the same kind, with the
treatment liquids in the successive baths (2 - 6) being continuously
renewed, and being transported fromone bath to the preceding bath in a

di rect MFHEF) opposite to a transport direction (T) of the contact |enses
(L) frombath to bath, a netered volunme of treatnment |iquid being

cont i nuous!| Wethvidrfodugiathiring e tcbecdnaratiorbéftahtrddimentfliqtidebadtt inameg prve adtioaf

treatment |iquid th - 6) in.d d f . tration,
R LI L AR e S
the first bé&t)hmh2diatelyZpriovidt inmgkreiag dredemg(L) i £ir@atimedt liqulaerath i 4 fheatment
concentration .neqﬁfs{]ur ed, i

(
s the water .concentrati in the treatment |iquid.

3. Wothod acEBPEIRGSdPants Mg Bt vag' fatb LD e caertieitol Ps measur ed
i n the | astinhagledfn drhaEragemegestand oohoslkicesssiveardaahdrs liquid bMek i d6) of
according tg an ne, of . the precedi ng clains, wherein the.treatnment liquid
o pemovad e Pyl RER s P Eaerdr o Bre or oSSRt oo
accor di ng t ooretinyomsherecdbwed andbeing ttamgpoetbaifros, onsttaitteiorthé beckdiagbatanit al i qui d
is automatical |. ansported fromone bath to the precedi at h rough
espective SUen BBtRB e B A SR et Ah (0 P in ool 1D) BfaBali kg
cl ai ns, whebeth_na tlegeréd esltme of tréétqlehdlmuidbdir!@cdntidu]c_sds@d&ﬂrodme@B]taarne Iaaa_ji t at ed.
7Vet hod acegr i, SMngeenPhr il GG T: 2R el Ly o & 17t

measured concentration, and a specified volume of treatment liquid being continuously

removed from the first bath (2)..

2. Method according to claim 1, wherein the concentration measured is the water

concentration in the treatment liquid.

3. Method according to claim 2, wherein the water concentration is measured in the last

bath of the arrangement of successive baths.

4, Method according to any one of the preceding claims, wherein the treatment liquid is

removed from the first bath through a liquid overflow.

5. Method according to any one of the preceding claims, wherein the treatment liquid is
automatically transported from one bath to the preceding bath through respective

overflows.

6. Method according to any one of the preceding claims, wherein the treatment liquids in

the individual baths are agitated.

7. Method according to any one of the preceding claims, wherein the first bath of the

arrangement of baths contains the smallest volume of treatment liquid.

10



arrangenment of baths contains the smallest volunme of treatnment liquid. WO
2011/ 045382PCT/ EP2010/ 065438 8. Met hod according to any one of the preceding
cl ai ns, wheneimssise first bath is selected to be of theperaipb@sissBze of

t he arrangenent of baths. 9Method according to any one of t

he precedi ng

clainms, wherein the filling levels in the individual baths are kept at
essentially the sane height. 10. Method according to any one of the

precedi ng clains, wherein the tenperature of the treatnent

liquid baths is

controlled and preferably kept at an essentially constant |evel. 11. Method

according to any one of the preceding clains, wherein after

rinsing in a

water bath the lenses are transported through an arrangenent of at |east
three guccerrtidd deaslamgub by biicaittA® Pieckdifigcims, wherein the first bath is selected

to be of the smallest size of the arrangement of baths.

9 Method according to any one of the preceding claims, wherein the filling levels in the

individual baths are kept at essentially the same height.

10. Method according to any one of the preceding claims, wherein the temperature of the

treatment liquid baths is controlled and preferably kept at an essentially constant level.

11. Method according to any one of the preceding claims, wherein after rinsing in a water

bath the lenses are transported through an arrangement of at least three succeeding

baths with treatment liquid.

12. Method according to any one of the preceding claims, wherein the treatment liquid is

selected from the group consisting of an extraction liquid, a rinsing liquid, and a coating

liquid.

13. Treatment station for contact lenses comprising an arrangement of at least three

successive baths, each bath containing a treatment liquid of the same kind, which

successive baths are interconnected with each other such that excess treatment liquid

may flow from one bath to a respective preceding bath, a concentration sensor

provided in the last one of the arrangement of successive baths containing the

treatment liquid, which sensor is connected with a control center for evaluating the

measured concentrations and for determining a required amount of fresh treatment

liquid and for controlling a continuous influx thereof into the last one of the arrangement

of successive baths, and the first one of the arrangement of successive

provided with an outlet for an excess amount of treatment liquid.

baths being

14. Treatment station for contact lenses according to claim 13, wherein the concentration

sensor is adapted for measuring a water concentration in the treatment liquid contained

in the last bath.

11



12. Method according to any one of the preceding clains, wherein the
treatnment liquid is selected fromthe group consisting of an extraction

| i qui d, awoi2osi/agsski qui d, and a coating liquid. 13. TreatmmrRodhadssodn for
contact |enses conprising an arrangenent of at |east three successive

bat hs, each bath containing a treatnment |iquid of the sanme kind, which
successive baths are interconnected with each other such that excess
treatnment liquid may flow fromone bath to a respective preceding bath, a
concentration sensor provided in the | ast one of the arrangenent of
successive baths containing the treatnent |iquid, which sensor is connected
with a control center for evaluating the nmeasured concentrations and for

det er mi18i NngTaatBEMistatdn Wﬁbcﬂénéds%borarnga@ Bl 18 bflw, v fer control Iing
a continuous influx thereof into g | ast one of the arrangenent of

successi ve BAIFEIratignFepp i$ praptedie coftinpprslen PRIl MRS UER BEYE¥e bat hs
bei ng provi destewiritionan treUtidahedtaifuidRoRtaRE S MEDsILall treatment |iquid. 14.
Treatment station for contact | enses according to claim 13, wherein the
concentration sensor is adapted for neasuring a water concentration in the
treat magt | Tegstrdert@pdtioh R @ohtact IBesdsartorBmbho an}€he of claims 13 to 15, wherein
2011/045382PCT/EP2013/08543 15, Treatnent station_ for contagct ienses
accor di ng t d'edfestmetdayp is seleipbiram ihe graur sensising Af aoRtEsHEBIIYS 3adapt ed
for conti nuansihyliquid, A8 a@da6d llguidreasuri ng the water concentration in the
treatnment liquid contained in the last bath. 16. Treatnent station for
contact | enses according to any one of clains 13 to 15, wherein the
treatment liquid is selected fromthe group consisting of an extraction
liquid, arinsing liquid, and a coating |iquid.
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