WD 2011/ 073333PCT/ EP2010/ 069943 PROCESS AND APPARATUS FOR DI SPENSI NG A
FLOMBLE MATERI AL | NTO A MOLD FIELD The present invention relates to a
process andeppassasus for dispensing a fl owabl e mat eri alpciridpeo@og®lysl. More
specifically, the invention deals with a process and apparatus for

di spensing a fl owable material containing a volatile solvent into a nold,
in particular a material for formng an ophthalmc lens, e.g. a contact

| ens. BACKGROUND Today the mass manufacture of contact |enses, for exanple
contact | enses which are di sposed of after being worn, and especially of
single wear contact |enses, is perforned in a highly automated
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of a dosing tip. Subsequently, the nold is closed with the aid of a
corresponding nmale nold half, and thereafter the material contained in the
mol d i §llblPymeri zed and/ or cross-linked so as to formthe contact |ens.
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disposed of after being worn, and especially of single wear contact lenses, is performed

in a highly automated manufacturing process. Typically, in such process a
predetermined amount of a starting material is dispensed into a female mold half, e.g.
with the aid of a dosing tip. Subsequently, the mold is closed with the aid of a
corresponding male mold half, and thereafter the material contained in the mold is
polymerized and/or cross-linked so as to form the contact lens. Depending on the
starting material used it must contain a suitable amount of one or more solvents which
are often volatiles so as to keep the starting material in a flowable state. If the amount
of solvent is insufficient, in particular during the manufacture of so-called silicon
hydrogel lenses the lenses may show streaks or other defects or undesirable property
changes on or in the formed lens which negatively affect optical properties or visual
acuity of the lenses. A further disadvantage which may occur especially during the
manufacture of silicon hydrogel lenses is that small residues of starting material may
remain on the dosing tip and may negatively affect the accuracy of the amount of
starting material dispensed into the mold, with the possible result that the lenses may

be imperfect and have to be rejected.



WO 2011/ 073333PCT/ EP2010/ 069943 SUMVARY I n order to overcone these

probl ens, the present invention suggests a process for dispensing a

mat eri al wonbaig1s33g vol atile solvent into a nold, in paptirgeb@nogognt eri al
for form ng ophthalmc | enses, e.g. contact lenses, as it is specified in
t he i ndependent claimdirected to the process. Mire specific variants of
the process according to the invention are the subject of the dependent
process clainms. In particular, in accordance with the invention the process
for dispensing a fl owable material conprising a volatile solvent into a
mold, in particular a material for formng an ophthalmc lens, e.g. a
contact |lens, conprises the steps of: providing a nold providing a
dispen%ﬂn@MQEans arrangi ng the nold underneath the di spensing neans

In order to overcome these problems, the present invention suggests a process for
dispensing a material containing volatile solvent into a mold, in particular a material for
forming ophthalmic lenses, e.g. contact lenses, as it is specified in the independent
claim directed to the process. More specific variants of the process according to the

invention are the subject of the dependent process claims.

In particular, in accordance with the invention the process for dispensing a flowable
material comprising a volatile solvent into a mold, in particular a material for forming an
ophthalmic lens, e.g. a contact lens, comprises the steps of:

- providing a mold

- providing a dispensing means

- arranging the mold underneath the dispensing means

- dispensing the flowable material comprising the volatile solvent into the mold, the step
of dispensing being performed in a local gas atmosphere substantially preventing the

solvent from evaporating from the flowable material.

The local gas atmosphere preventing the solvent from evaporating from the flowable
material results in that the flowable material remains in a flowable state and does not
inadvertently dry, thus preventing any residues remaining on the dosing tip from drying
and obstructing the proper dispensing function of the dosing tip during the next dosing
operation, so that the accuracy of the amount of starting material dispensed into the
mold is ensured. Also, depending on the starting material used and depending on how
the further manufacturing process is performed, the occurrence of streaks or other
defects in the manufactured lenses is at least greatly reduced if not completely

avoided.



di spensing the flowable material conmprising the volatile solvent into the
nol d, the step of dispensing being perfornmed in a | ocal gas atnosphere
subst ant iwbloy11prressent i ng t he sol vent from evaporati ng f pemepb@ofobodusbl e
material. The |ocal gas atnbsphere preventing the solvent from evaporating
fromthe flowable material results in that the flowable material remains in
a flowabl e state and does not inadvertently dry, thus preventing any

resi dues renmaining on the dosing tip fromdrying and obstructing the proper
di spensing function of the dosing tip during the next dosing operation, so
that the accuracy of the ampunt of starting material dispensed into the
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vari anty@hq} Be sefR&HH %o prevent further evaporation of the solvent from the flowable
material so that even in case the mold is not completely closed in the first step
(meaning that the final shape of the contact lens has not yet been determined) the
second step of the two-step operation of closing the mold can be performed either in
the local gas atmosphere or outside the local gas atmosphere or at the transition
therebetween. Each of these scenarios is meant to be encompassed by this variant of

the process.



WO 2011/ 073333PCT/ EP2010/ 069943 After the step of (conplete) closing the
nol d (which nay be either performed in a one-step or in a two-step

oper at i onyoas1imesissoned above, however, with the final shappebotdes! ens
being forned), the flowable material in the nold is polynerized and/or
cross-linked so as to formthe lens. In a still further variant of the
process according to the invention the | ocal gas atnosphere conprises an
inert gas and an anount of the solvent which is chosen such that the | ocal
gas at nosphere is non-explosive. This variant is particul arly advantageous
in case the solvent is explosive so that small sparks that may eventually
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rel ative sol vent danpness which is nore than 50% preferably nore than 70%
and even nore preferably nore than 90% Such danpness is deened to be
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the distance fromthe |ower explosive limt, the better the explosion

pr ot ecftcootgined in the inert gas prevents the solvent contained in the starting material from
evaporating, and the inert gas prevents the occurrence of explosions. Also, explosion
protection is usually a requirement which must be fulfilled in order to obtain a

permission to build up a respective manufacturing plant.

Yet in a further variant of the process according to the invention the local gas
atmosphere comprises a relative solvent dampness which is more than 50%, preferably
more than 70%, and even more preferably more than 90%. Such dampness is deemed
to be sufficient for preventing even highly volatile solvents to escape within a period of

time which is required for the dispensing and closing operations.

In addition, in a further variant of the process according to the invention, the amount of
the solvent contained in the local gas atmosphere is chosen such that it is at least 10%
below the lower explosive limit, more preferably at least 30% below the lower explosive
limit, and even more preferably at least 50% below the lower explosive limit. This
variant is particularly advantageous with respect to explosion protection. The greater

the distance from the lower explosive limit, the better the explosion protection.



WO 2011/ 073333PCT/ EP2010/ 069943 I n one particular variant of the process
according to the invention, the |local gas atnosphere is provided in the

interior woHsssNg where at | east the di spensing neapgTiep2@biogngsd and
where the step of dispensing the flowable material into the nold is
perfornmed. Even nore preferably, in accordance with a further variant of
the process according to the invention the step of closing the nold is also
performed in the interior of the housing where the | ocal gas atnosphere is
provided. Wth respect to closing the nold within the |ocal gas atnosphere
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deemed a simple constructional alternative.

In one particular variant of the process according to the invention, the solvent is
propanol. While propanol is only one out of a number of possible solvents propanol has
shown to be a very suitable solvent. A suitable inert gas in accordance with one variant

of the invention is nitrogen.

Another aspect of the invention deals with an apparatus for dispensing a flowable
material comprising a volatile solvent into a mold, in particular a material for forming an
ophthalmic lens, e.g. a contact lens, as it is specified in the independent claims
directed to an apparatus. Specific embodiments of the apparatus according to the

invention are the subject of the dependent claims directed to the apparatus.

In particular, the apparatus according to the invention comprises:
- dispensing means for dispensing the flowable material into the mold

- means for arranging the mold underneath the dispensing means
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at nosphere substantially preventing the solvent fromevaporating fromthe
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i nvention correspond to those already di scussed with respect to the

i ndependent claimdirected to the process and, therefore, they are not
reiterated. One specific enbodi ment of the apparatus according to the
invention further conprises nmeans for closing the nold. According to this
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closing the nold in the |ocal s atnosphere are al sg applicable here. In
Vet a THRATIRdP §RBBdi e AL0IT AGasE0 BE JarAe S ERCkBRch M SBORIRNG APERET BR. t ho
Teans 0810 BHe & hihriser HIBSAL (68l BRS RIS So 8RO A68AcdOYh i t he

interior of which at | east the di spensi ng neans are arianged. Even nore
pr ef er dbimaple materiabisdenposedionty ta thesaliklocardasditmespherfe frare thg gwpansisg

accor di to t i nvention, fhe means for, closing the nold are. al so

2t angsh e fowie meaipre P abeianfciing SLrEr8othEnieataraReRLet Bepher o i s
provi d%ﬁpar‘éﬁu@bé&#@%g@b&ﬁé‘ﬁ%ﬁti@@%\/ﬁarﬁ&@bh? advaRgeods inncdskank BbRiehPis Of
which the |ocal gas atnosphere provided is only one alternative of howto

est abl inighlavolatiei ot thahit wieelld olherwigasvapaée Withe a geryeshaal periateefitieg are

concei vahl Far | e, t S| 1 n he . Mol : i ded

w th shie & & Gho& sy e nErPaaTAlak PR BRI TR 8N SRR B e

| ocal dgafe, AithohBMegativé evsERiLentde aked St diseldsedalbovsPErsShd Bk riolditan

alternatives is deened higher while a housing is deened a sinple

const r BetResteamed either in a one-step operation or in a two-step operation, as already
mentioned above, and the above-outlined considerations with respect to closing the

mold in the local gas atmosphere are also applicable here.

In yet a further embodiment of the apparatus according to the invention, the means for
providing the local gas atmosphere comprises a housing in the interior of which at least
the dispensing means are arranged. Even more preferably, in accordance with a further
embodiment of the apparatus according to the invention, the means for closing the
mold are also arranged in the interior of the housing where the local gas atmosphere is
provided. As already discussed above, while a housing in the interior of which the local
gas atmosphere provided is only one alternative of how to establish and maintain the
local gas atmosphere, other alternatives are conceivable. For example, the dosing tips
and the molds may be provided with shutters or similar constructional elements so as to
maintain the local gas atmosphere, however, the constructional expense for such

alternatives is deemed higher while a housing is deemed a simple constructional
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closing of the nold can be perforned in a one-step operation or in a
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closing the nold in the |ocal gas atnobsphere are al so applicable here. A
further enbodi ment of the apparatus according to the invention further
conprises an inlet gate and an outlet gate, the respective gate formng a
border between an outer atnosphere and the |ocal gas atnosphere provided in
the interior of the housing. This enbodi nent constitutes a constructional
approach in which a border is fornmed between a zone in which there is no
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Furt her__advant ageous aspects,of the invention becone apparent fromthe
Fol | owieHgCEEcH P B NoF SBKGBBPSUATS PB o HlaSa BAOR JRONoPh& i of the
dr awi ngetieeriz6Re in which there is an explosion protection and a protection against
evaporation of the solvent. This allows to reduce the zone where a housing must be
present in which the local gas atmosphere must be maintained to those locations only

where the afore-mentioned steps are to be performed.

A still further embodiment of the apparatus according to the invention further comprises
means for measuring the oxygen content in the interior of the housing and means for
venting the interior of the housing with an inert gas in case the measured oxygen
content exceeds a predetermined threshold. Thus, in case the oxygen content comes
close to or exceeds the predetermined threshold (e.g. the lower explosion limit) the
housing is immediately vented with the inert gas so as to avoid any danger for the

operators and/or the equipment.

BRIEF DESCRIPTION OF THE DRAWINGS
Further advantageous aspects of the invention become apparent from the following

description of embodiments of the invention with the aid of the drawings in which:



WO 2011/ 073333PCT/ EP2010/ 069943 Fig. la schematic representation of a
housing, an inlet gate and an outlet gate form ng a border between an outer
at nospherwoaot/@sizecal gas atnosphere in the interior ofpctrh®:60uwsiong, and
Fig. 2the housing, inlet gate and outlet gate of Fig. 1 with dispensing
means, neans for closing the nold and neans for polynerization and/or
crosslinking. DETAI LED DESCRI PTI ON The i nvention wll be explained in the
following with the aid of Fig. 1 which shows a schematic representation of
a housing 1, an inlet gate 2 and an outlet gate 3. Inlet gate 2 and outl et
gate 3 forma border 21 and 31 in the formof a "wall" generated by the
vari ou$ig-llows. @ Ashematip eepyesentationrpha housigar amiplefeataend@noytiekgatee of an

inert gas, e. gfqﬁﬁlﬁiggggbeerr%\%g/lv%rg%%ﬁfgr.’atr%ogp?ér)]r%ga?}%@lo.’ca{ aézgt?rli&fg)ﬂghb;l y

supplied throug housi ng he T'nteri or r eof
with the aid oin taesntetiabbktheuukingraads 100. As can further be seen from
Fig. 1, suction is applied to the interior 20 of inlet gate 2 through the
upper wall thereof with the aid of a suitable suction neans 200, e.g. a
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by nmeans” o sol vent Xture“are I'nto the'interior
20 of inlet gatmeadstfdraogihg themappand atdaos fof padwaerivatidnoaridier i nt eri or 20 of
inlet gate 2. The two flows (the inert gas / solvent m xture and the clean
air) neet and GOREIUERI-the afore-nentioned "wal | " separating the atnosphere
in the interior 10 of housing 1 (in Fig. 1 on the left of border 21 or

"wal ") fromthe outer atnosphere (in Fig. 1 on the right of border 21 or
"wal | " DETAILED DESCRIPTION

The invention will be explained in the following with the aid of Fig. 1 which shows a
schematic representation of a housing 1, an inlet gate 2 and an outlet gate 3. Inlet gate
2 and outlet gate 3 form a border 21 and 31 in the form of a "wall" generated by the
various flows. As can be seen in Fig. 1, during operation a mixture of an inert gas, e.g.
nitrogen, and a solvent, e.g. propanol, is continuously supplied through the upper wall
of housing 1 into the interior 10 thereof with the aid of a suitable supply means 100. As
can further be seen from Fig. 1, suction is applied to the interior 20 of inlet gate 2
through the upper wall thereof with the aid of a suitable suction means 200, e.g. a
pump. As a consequence, both clean air (which may have been scavenged, e.g. by
means of a filter) and gas/solvent mixture are drawn into the interior 20 of inlet gate 2
through the application of suction to the interior 20 of inlet gate 2. The two flows (the
inert gas / solvent mixture and the clean air) meet and generate the afore-mentioned
"wall" separating the atmosphere in the interior 10 of housing 1 (in Fig. 1 on the left of
border 21 or "wall") from the outer atmosphere (in Fig. 1 on the right of border 21 or

"wall").

In a similar manner, clean air is drawn into the interior 30 of outlet gate 3 through the
application of suction to the interior 30 of outlet gate 3, the suction being applied with
the aid of a suitable suction means 300, e.g. a pump. The two flows (the inert gas /

solvent mixture and the clean air) meet and generate the afore-mentioned "wall"



In a simlar manner, clean air is drawn into the interior 30 of outlet gate
3 through the application of suction to the interior 30 of outlet gate 3,
t he suctiwo 20a018333pplied with the aid of a suitabl e suetirgreeapss300,
e.g. a punp. The two flows (the inert gas / solvent m xture and the clean
air) neet and generate the afore-nentioned "wall" WO
2011/ 073333PCT/ EP2010/ 069943 separating the |local gas atnosphere in the
interior 10 of housing 1 (in Fig. 1 on the right of border 31 or "vvaII")
fromthe outer atnosphere (in Fig. 1 on the left of border 31 or "wall").
It is to be noted that wwth respect to the | ocal gas atnosphere, that part
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such that it ||s non xghoswe For o% t\beason it may conprise an inert
gas, .BmeHPF?OQfé =0 ‘%Wﬁﬂh%p@fv' (9I e.g. propanol, which is
chosen such t hat the | ocal gas at nbsphere is non-explosive. Mre

preferably, the |ocal gas atnosphere is chosen such that it is at |east 10%
bel ow tlhe |D©%E9‘as@tm068h3f@ inithe intenasr® @rhefusingol preventssdiverddocyepoiate he
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so that explosions or fire can be prevent ed. For nonitoring the sol vent
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expl OSIn?Poglelnmatndtaﬂ amount of solvent, e.g. propanol, which is chosen such that the local
gas atmosphere is non-explosive. More preferably, the local gas atmosphere is chosen
such that it is at least 10% below the lower explosive limit, more preferably at least 30%
below the lower explosive limit, and even more preferably at least 50% below the lower
explosive limit. This is a safety measure in case sparks may be produced by any of the
devices arranged within the said local atmosphere, so that explosions or fire can be

prevented.

For monitoring the solvent dampness a first sensor 11 may be provided. Particularly in
case propanol is used as a solvent, the measurement of the propanol content (e.g. in %
per volume) is measured and in case a predetermined propanol content is reached

representing or exceeding a predetermined distance from the lower explosion limit the



WO 2011/ 073333PCT/ EP2010/ 069943 interior 10 of housing 1 is automatically
vented with inert gas only, e.g. with nitrogen. In addition, for neasuring
t he oxygewoeoid®@sisz(e.g. in % per volune) contained in poeHPoCBlocHAS

at nosphere a second sensor 12 may be provided. In case an oxygen content is
measured which is close to or exceeds a predeterm ned threshold, the
interior 10 of housing 1 is also vented with inert gas only, e.g. with
nitrogen. Finally, a third sensor 13 may be provided for neasuring the
tenperature in the interior 10 of housing 1. Since the distance fromthe

| ower explosion |limt depends on the tenperature in the interior 10 of
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corresmﬁﬂplngly a nunber of fourteen punps 42 is provided. Housing 1 may
be enbodi ed such that the punps are also arranged in the interior 10 of
housing 1, however, it is well conceivable that the punps 42 be arranged
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| enses may show streaks which may negatively affect visual acuity. Al so,

since the dosing tips 40 are arranged in the |ocal gas atnosphere and,
accordingly, the lens formng material is kept in a flowable state, no
residues of the lens formng material remain on the dosing tip and may dry
out there so that the accuracy of the amount of starting materi al
subsequent |y di spensed into the nold is not negatively affected. Generally,
as nentioned, punps 42 may be arranged inside or outside the interior 10 of
housing 1, however, in the described ®nbodi nent they are arranged inside
the interior 10 of housing 1.



WO 2011/ 073333PCT/ EP2010/ 069943 Once di spensing the lens formng materi al
into the femal e nold hal ves has been conpl eted, nounting bar 41 together

wi th the wo0n@7833ps 40 is rai sed again, and the femal epolpp26W@j0¥®33 W t h
the lens formng material contained therein are noved to the next station
within the interior 10 of housing where neans 50 for (inconpletely) closing
the nolds are arranged, that is to say neans for engaging and aligning the
mal e and fenmal e nold hal ves but not for conpletely closing them During the
transport, the lens formng material is only exposed to the |ocal gas

at nosphere so that the volatile solvent is prevented from evaporat| ng from
the | elr®r ths gispgNsiag sfaralfirst &% alh anuanberaf JemaenmatshhalvefedoABBOWN) t he term
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smal |l di stance from one another, as this Is wel known 1 n the ar
gener aldogingrtipsstfl indbe éntesan$0 bbhomslngn nMothEngrbladm bogetioemeigh thebdiesing n

accord h one e the ventlon t.he for 0si ng the
ol do- 378 3008 MR AwETER CoHAR Hrnad PR AT E S S iieg i dhae ekl - ot ep
oper at lsgﬁac&zsteﬁfalewmhme@In% Iéas%mﬁ.hg ek A, rmp(arh@ulaeéfs%aﬁd as this
is described in WD 99/20455. In the second Step (conplete closing of the

nol ds) hydregehaiaéenalicanteaning @ kiglkly voladite selvent: iscthenfdispeinspdditoitod rel ati ve

brof i - =S Fs Ao IR T8 STRRHAERA bl BHRV L I DERERETER! o e
| s det ef aiigily bylatikes Vet 8g. prifaneksothatibis ket amdwaenpdtateTmh drderl ves
WO 2011/ 073333PCT/ EP2010/ 069943 ("shaping of the lens"). The predeterm ned

nmovene® PEVEN the sAvern doan exardiatim@irorbthelens BsmEtg Mataripd thvndispensing (see WO
99/ 204§@p is performed in the local gas atmosphere containing the afore-mentioned inert gas

and a suitable amount of the solvent. This means that although the solvent contained in
the lens forming material is highly volatile, it does not evaporate from the lens forming

material thus keeping the lens forming material in a flowable state.

This prevents that the finished lenses may show streaks which may negatively affect
visual acuity. Also, since the dosing tips 40 are arranged in the local gas atmosphere
and, accordingly, the lens forming material is kept in a flowable state, no residues of
the lens forming material remain on the dosing tip and may dry out there so that the
accuracy of the amount of starting material subsequently dispensed into the mold is not
negatively affected. Generally, as mentioned, pumps 42 may be arranged inside or
outside the interior 10 of housing 1, however, in the described embodiment they are

arranged inside the interior 10 of housing 1.
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As mentioned above, the first step of the two-step operation of closing the
nold is performed in the interior 10 of housing 1 in the | ocal gas

at nospherwo 28t@s338he first step of the two-step operat ipoi/rpho0loediung t he
nol ds has been conpleted the aligned nolds are noved to the next station
where the second step ("l ens shaping”) of the two-step closing operation is
performed. In case nolds as shown in WD 99/20455 are used (which may
conprise an outer sleeve for engagenent and alignnent of the nold hal ves
prior to conpletely closing them, the second step of the closing operation
can be perforned either conpletely in the interior 10 of housing 1 - i.e.

i n t he Qrsedispriving hedphefaming material gre thhe ferpalpimold halvas hasPagd per f or med

or ban ROy o RE e REP oo AR BN EsR0 tnfan MHalcl ot Bl R or
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of outlet gate 3 on the right of .~ Once the nol been
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cont ac Ien (the -pol yneri ed an | i nked formn

v er | 31 Fdss Regfaebdh § EPoaeP RBPIOn SR a: RULETTes FREoUMARS s
shown tu §néHé@cr‘iﬁedqﬁiér}ém\}vﬁlbﬁ@oﬁwﬁét@rclcﬁsr 5 6f thBkhoia it peREMhE Fesl tvplt si de
the |l ocal gas atnobsphere (not shown), that is to say after the | ens nolds

have bétap eperptien. eThﬂtmmﬁbat@f@Brtthecﬂtﬁjmmoﬁt@e agsingvapératign, so that the

Ater (RTaen o narE FERA S sey e ki e huln 4P BB kSRN Tea 1o
form t haegnseurangeds wb@mm withL3A® 433H3PEU! IRRADASY KEeRFd By eleska) thang t he
pol yneri zed and/ or cross-linked | enses can be opened, the |enses can be

r el easéitor saynthenbang ngs reashed tealr finalgasitioadelativg te ReemoPERercRAthss tBreaned
and t h%lé%ﬁﬁ?@mafé fold H 9é§af]ete r‘ﬁ%e&’@b"th% {‘ﬂrﬁ:{l%o@fﬂﬂoﬁﬁe@tﬂ@&?@ﬁé %néfhte? not

in the l'ocal “inert gas a re) rocess and appara

accor diimg stohdileIolsmge(nlthIshpplelgé)nite;b Natth&in@néli wsﬁmﬂele&ivees dﬂi&)erﬁ)h’lw
streaks which may ne atlvel affect visual acuity. Al so, si nce t he dosing
tips 4@%%'%?%#@@@ rﬂo'tjr*?@ VEeScEaRY Bﬁér@ﬁﬂﬁgﬁﬁér%eﬁ%rm@@%%ﬁ hgFENCehe | ens

for i nGrofRbAE bAbir?, LoRs b I RRl Restate, no residues of the | ens

form ng material renmaln on t tip 40 and may dry out there so that
the accuracy of the anount of starting material dispensed into the nold is

not negat fected, The |nve t|on h descri bed th the aid of a
Cpect T VENLe Bt Al By FULARIe GReAaer RS te SAISS STECHRBHARAYT Honever  t he
i nvent 'a%EoHd%nE@bvu&w'dﬁé@rﬁbé&n{éﬁ%oﬁ%w‘/érﬁuo‘%”ﬁ{éjﬂnaﬁﬁé FHRISHin PR r‘HHFdsraf'?fEher
vari ous changes and nodifications are possible w thout departing fromthe
gener aldesignedstichititsrthy imajds hee ¢losehin toa.deshrebed byestephapesatiope Byfway of
protect Ixgrr}]plle c?osflr%gngﬂh ¥nc§|g ypbeengeer%rmed as this is described in W0O-99/20455.

In the second step (complete closing of the molds), the male mold halves are moved

into their final position relative to the female mold halves in accordance with a

predetermined movement profile. In this final position the shape of the contact lens to

be formed is determined by the shaping surfaces of the male and female mold halves
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WO 2011/ 073333PCT/ EP2010/ 069943 CLAI M5 1. Process for dispensing a flowable
material conprising a volatile solvent into a nold, in particular a

mat eri al worofi@w7s338g an ophthal mc | ens, e.g. a contact pcemrp2oibo/ogoops ocess
conprising the steps of: providing a nold; providing a dispensing neans
(40,41,42); arranging the nold underneath the di spensing neans (40,41, 42);
di spensing the flowable material conprising the volatile solvent into the
nol d, the step of dispensing being performed in a | ocal gas atnosphere
substantially preventing the solvent fromevaporating fromthe flowabl e

mat eri al .
("shaping of the lens"). The predetermined movement profile is chosen such that no

bubbles or inclusions occur (see WO 99/20455).

As mentioned above, the first step of the two-step operation of closing the mold is
performed in the interior 10 of housing 1 in the local gas atmosphere. After the first step
of the two-step operation of closing the molds has been completed the aligned molds
are moved to the next station where the second step ("lens shaping") of the two-step
closing operation is performed. In case molds as shown in WO 99/20455 are used
(which may comprise an outer sleeve for engagement and alignment of the mold halves
prior to completely closing them), the second step of the closing operation can be
performed either completely in the interior 10 of housing 1 —i.e. in the local gas
atmosphere on the right of "wall" 31, or can be performed completely outside the local
gas atmosphere, i.e. on the left of "wall" 31, or can be performed at the transition
therebetween, i.e. in the region of the "wall" 31. This is possible, since the sleeve of the
molds of WO 99/20455 provides for a closed atmosphere inside the sleeve preventing
the solvent from evaporation. In this station, where the second step of the closing
operation is performed means 60 for completely closing the male and female mold
halves (that is to say means for "shaping the lens") are arranged. As mentioned before,
those parts of the inlet gate 2 and outlet gate 3 in which the local gas atmosphere (e.g.
the propanol atmosphere) is provided belong to the interior 10 of housing 1 (see further
above), that is to say that part of inlet gate 2 on the left of "wall" 21 and that part of
outlet gate 3 on the right of "wall" 31. Once the mold has been completely closed,
polymerizing and/or cross-linking of the "shaped" contact lens (the non-polymerized
and non-cross-linked lens forming material in the completely close mold) is performed.
In the embodiment shown this step of polymerizing and/or crosslinking is performed
outside the local gas atmosphere (not shown), that is to say after the lens molds have
been completely transported through border or "wall" 31, so that the space where the
local gas atmosphere must be provided, can be kept small. After the lens forming

material has been polymerized and/or cross-linked to form the lenses, the molds
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2. Process according to claim1, wherein after dispensing the flowable
material the nold is closed, and wherein during the step of dispensing
until af two 20h76338si ng of the nold the flowabl e materi acTiep2€6/0684881 onl y
to the said | ocal gas atnosphere. 3. Process according to any one of the
precedi ng clains, wherein the |ocal gas atnosphere conprises an inert gas
and an anount of the solvent which is chosen such that the |ocal gas

at nosphere i s non-explosive. 4. Process according to claim3, wherein the
| ocal gas at nosphere conprises a relative solvent danpness which is nore

t han 50% preferably nore than 70% and even nore preferably nore than 90%
5. Pro€eskainiag falPelymeszed angios corssclingiesm|anseageanche opered fbe RnNses ceRe

R e e

| east oW t ower éexplosive re pre 30%

bel ow tinen feaised, explToRisestépsddcur fmthesottter amiaspbesd ¢leahbyinahe lless ingp0%

bel ow the | ower explosive limt. W 2011/073333PCT/ EP2010/ 069943 6.

Pr oces@aﬁéé'ﬁpﬁlm@’eﬁo any one of the preceding clains, wherein the |ocal gas
atnosphere is provided in the interior (10) of a housing (1) where the

di spensi ng neans (40) is arranged and where the step of dispensing the

f | owablCyvenait, ¢éné arodess @andreppandtds iascqreirfgotiontbd.invention prevent that the finished

lenses may show streaks which may negatively affect visual acuity. Also, since the
dosing tips 40 are arranged in the local gas atmosphere and, accordingly, the lens
forming material is kept in a flowable state, no residues of the lens forming material
remain on the dosing tip 40 and may dry out there so that the accuracy of the amount of

starting material dispensed into the mold is not negatively affected.

The invention has been described with the aid of a specific embodiment of the process
or apparatus, respectively. However, the invention is not limited to the specific
embodiment described but rather various changes and modifications are possible
without departing from the general concept underlying the invention. Therefore, the

scope of protection is defined by the appended claims.
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7. Process according to claim6, wherein the step of closing the nold is
al so perforned in the interior (10) of the housing (1) where the |ocal gas

at nospherwoi2s117¢3ssded. 8. Process according to any onecofepbé@opresedi ng
claims, wherein the solvent is propanol. 9. Process according to any one
of claimse 3 to 8 wherein the inert gas is nitrogen. 10. Apparatus for

di spensing a flowable material conprising a volatile solvent into a nold,
in particular a material for formng an ophthalmc lens, e.g. a contact

| ens, the apparatus conprising: dispensing neans (40,41, 42) for dispensing
the flowable material into the nold neans for arranging the nold

under néd®™MMShe di spensi ng nmeans (40, 41, 42) neans (100) for providing a

| ocal gas at nosphere substantially preventing the solvent from evaporating
fromthe flowable material.

1. Process for dispensing a flowable material comprising a volatile solvent into a mold,
in particular a material for forming an ophthalmic lens, e.g. a contact lens, the process
comprising the steps of:

- providing a mold;

- providing a dispensing means (40,41,42);

- arranging the mold underneath the dispensing means (40,41,42);

- dispensing the flowable material comprising the volatile solvent into the mold, the step
of dispensing being performed in a local gas atmosphere substantially preventing the

solvent from evaporating from the flowable material.

2. Process according to claim 1, wherein after dispensing the flowable material the
mold is closed, and wherein during the step of dispensing until after the closing of the

mold the flowable material is exposed only to the said local gas atmosphere.

3. Process according to any one of the preceding claims, wherein the local gas
atmosphere comprises an inert gas and an amount of the solvent which is chosen such

that the local gas atmosphere is non-explosive.

4. Process according to claim 3, wherein the local gas atmosphere comprises a relative
solvent dampness which is more than 50%, preferably more than 70%, and even more

preferably more than 90%.

5. Process according to claim 3 or claim 4, wherein the amount of the solvent contained
in the local gas atmosphere is chosen such that it is at least 10% below the lower
explosive limit, more preferably at least 30% below the lower explosive limit, and even

more preferably at least 50% below the lower explosive limit.
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11. Apparatus according to claim10, further conprising neans (50, 60) for
closing the nold, wherein the dispensing neans (40, 41,42), the nold and the
means (50wo@0)1/¢7e333¢cl osi ng the nold are arranged and/ or pdegirgne@des®ysh t hat
the flowable material is exposed only to the said | ocal gas atnosphere from
the dispensing of the flowable material until after the closing of the
nol d. WO 2011/ 073333PCT/ EP2010/ 069943 12. Apparatus according to any one
of clainms 10 or 11, wherein the neans for providing the |ocal gas

at nosphere conprises a housing (1) in the interior (10) of which at |east

t he di spensing neans (40, 41,42) are arranged. 13. Apparatus according to
cl ai m $2Pregassacaodirg iteamsong of themreeedling cdMagwhereimiiedogaldasl so arr anged
in the ] i - LE - i S provided.
10, ApfPRBRSE 2 broied PR PleHN8) b oo AERnBIT BRI PIPC: Y05
(2) aneneansqu0) Btargaiged(dhd whé the siEs df dispgading (& fidyalle hmatadalantocthder

(21, 31) between an outer atnosphere and the | ocal gas atnosphere provided
i n t he Ml és PHFOrBT®L he housing. 15. Apparatus according to any one of
claims 12 to 14, further conprising neans (12) for neasuring the oxygen
content in the interior (10) of the housing (1), and neans for venting the
i nt eri Gt Podcesbeackotdimgty elain 6awhersdm thegstep iof cloasy thbenold és alsepeofoymed

conten xceeds a predeterm ned, threshol d.
t|n tefwe inter%r (1(5 of the ﬁousing (21) w{were t?we(?ocal gas atmosphere is provided.

8. Process according to any one of the preceding claims, wherein the solvent is

propanol.
9. Process according to any one of claims 3 to 8, wherein the inert gas is nitrogen.

10. Apparatus for dispensing a flowable material comprising a volatile solvent into a
mold, in particular a material for forming an ophthalmic lens, e.g. a contact lens, the
apparatus comprising:

- dispensing means (40,41,42) for dispensing the flowable material into the mold

- means for arranging the mold underneath the dispensing means (40,41,42)

- means (100) for providing a local gas atmosphere substantially preventing the solvent

from evaporating from the flowable material.

11. Apparatus according to claim 10, further comprising means (50, 60) for closing the
mold, wherein the dispensing means (40,41,42), the mold and the means (50, 60) for
closing the mold are arranged and/or designed such that the flowable material is
exposed only to the said local gas atmosphere from the dispensing of the flowable

material until after the closing of the mold.
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12. Apparatus according to any one of claims 10 or 11, wherein the means for providing
the local gas atmosphere comprises a housing (1) in the interior (10) of which at least

the dispensing means (40,41,42) are arranged.

13. Apparatus according to claim 12, wherein the means (50, 60) for closing the mold
are also arranged in the interior of the housing where the local gas atmosphere is

provided.

14. Apparatus according to claim 12 or 13, further comprising an inlet gate (2) and an
outlet gate (3), the respective gate (2, 3) forming a border (21, 31) between an outer

atmosphere and the local gas atmosphere provided in the interior of the housing.

15. Apparatus according to any one of claims 12 to 14, further comprising means (12)
for measuring the oxygen content in the interior (10) of the housing (1), and means for
venting the interior of the housing with an inert gas in case the measured oxygen

content exceeds a predetermined threshold.
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