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1 o VETHOD -AND APPARATUS FOR APPLYI NG A SURFACTANT TO MOHdss & Ires
SURFACES CROSS- REFERENEE TO RELATED APPLI CATI ON 5 Thi s
application is a codtinuation-in-part patent application of Serial No.

08/ 258, 263; filed June 10, 1994. BACKGROUND OF THE I NVENTION 10 1. Field
of the Invention The present inventi.on relates to a nethod of enploying a
surfactant which is prOV|ded in order to assist with the rel ease from each
ot her of notd conponents of a nulti-partlnold enployed in the nolding 15 of
polymeric.articles; for instance, such as hydrophilic contact |enses, upon
conpl etion qf the nolding process for the polynmeric articles. The nmethod
pursuant to“the invention al SOMETHOPNANDt RBPARATUSFORati on of the .
surfactant in the 20 f CARPLYINGfA| SURFACTANT DO 0MOED SURPAQCBSt i ons of one
of the nold conponents in order to facilitate the di sengagenent between the
nol d conponents durlng denDIdlng, and the reanaI of excess pol yneric
nol di ng mat er | GROSSHRENE » RE EIh AN el er eon; 25 which, for
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to a further arppctief igeey 30 invention, there is provided a novel and

uni que appar at us which i s adapted to effectuate the application 35

BACKGROUND OF THE INVENTION
10 1. Field of the Invention
The present invention relates to a method of
employing a surfactant which is provided in order to
assist with the release from each other of mold
components of a multi-part mold employed in the molding .
15 of polymeric articles; for instance, such as hydrophilic
contact lenses, upon completion of the molding process

for the polymeric articles.
The method pursuant to the invention also
contemplates the application of the surfactant in the

20 form of a film or coating on surface portions of one of
the mold components in order to facilitate the
disengagement between the mold components during
demolding, and the removal of excess polymeric molding
material adhesively deposited on surfaces thereon;

25 which, for example, may be in the shape of rings formed
externally of the respective mold cavities for the
contact lenses, and which are formed through the
displacement of polymeric material from the mold cavity.

_ Moreover, pursuant to a further aspect of the

30 invention, there is provided a novel and unique

apparatus which is adapted to effectuate the application
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"1 of a coating or filmcontaining a surfactant to surfaces of nold
conponents for nol ding hydrophilic polyner articles, especially such as
‘hydrophi-lic contact | enses or the like. Accordingly, any excess nol ding
material 5 encountered during the nolding of the contact | enses which is
expelled fromthe nold cavities and resultingly adhesively deposited in the
shape of rings on surface portions between the nold conponents | ocated
external |y about the nold cavities, cambe easily and cleanly 10 renoved
upon heat separation of the nold conmponents in view of the presence of the
surfactant coating or film _ This also facilitates the essentially undamaged
renoval & oifieansioasdngr orcEéimfeontahBingl @ suvfartantukPngusEp@®ati on of

the conponegiesmbhar eehpBReRtS OB cho0aiAG APatBehiRiei perpnecess for the
articles. An extensive array_of nethods js_cury nglo ed inthis

t echnol ogy PﬁtéS}F§knSSBEFlﬁkiynﬁﬂﬁ?ai?u?%dB?PhggiégﬁS# CHolSHRES arti cl es,
such as hydegpbhki ¢ikent agtcodLdEmgly ) hinyoéxtbesi mpleimptmdtexi D of a
consider%ble yarigt¥e§L ﬁioces%ig; ﬂ@ wh%cg?therg are j ncl uded spin
casting, Ot SpreunEeredotir g T8 INGHR LR BF EHT CFRICACE ASNRF and | at hi ng,
and particuvbi¢th iseexpelled f:iumugie tteldiseaeitien-grat tremildsingly the
e | raBhoS LA ARy Wt yiipd e UGB IO Motlody 0P ¢
i mpor t ance BPQX bions| betweenr| thes mald qoRpAARNLS clagrtet exteryad 1y
about the mold cavities, can be easily and cleanly
10 removed upon heat separation of the mold components in
view of the presence of the surfactant coating or film.
This also facilitates the essentially undamaged removal
of the molded articles from the mold cavities during
. separation of the components thereocf upon completion of
15 the molding process for the articles.
An extensive array of methods is currently
employed in this technology in carrying out the
manufacture of hydrophilic polymer articles, such as
hydrophilic contact lenses, through the implementation
20 of a considerable variety of processes; among which
there are included spin casting, static cast molding,
lathing, combinations of casting and lathing, and
particularly frequently, through the use of two-part
molds. In the utilization of separable two-part molds
25 for the molding of hydrophilic contact lenses, upon
completing the molding step it is of critical importance
to be able to release the hydrophilic contact lenses
from their surface engagement with and adherence to the
mold parts, or at least one of the mold halves, without .
30 causing any damage to the contact lenses upon separating
the mold parts, which would render the lenses unusable.
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fromtheir surface engagenent with and adherence to the nold parts, or at

| east one of the nold halves, wthout 30 causing any damage to the contact
| enses ypon separating the nold parts, which would render the | enses
“unusable. 35 -3- 1 Various concepts enployed for effectuating the

rel ease of hydrophilic contact |enses fromsurfaces of nolds, particularly
two-part nolds which are intended To be physically separated, are through
t he enpl oynent. of 5 laser or infrared heat nold part separating devices,
the use of external heat and/or the apﬁrlcatlon of heated gas, hot air or
steam However, all too frequently, danage I s sustained by the contact

e A Nl Lot O B s A e Ui TR of (e
upon effectoﬁattiyﬂ;oq:eﬂaua:t icontaictt lenselsd fram surfdcespaifemolds, damage whi ch
gererally S yCA0LAch Lo RSB NATLR, B2 IR AP pedual | 1Y

and/ or inspection’s nay con , ni CKs or ot her surface
def ect's foanaltlwesepmracedl,eagesthppmhl &he emplisvmenthefe may be the

so-cal | ed 1&'5%&8331; i gswa' SE’%lée{;sstsse?u%@%% AeeeeaspoLyger debris

or partitles pro urin di.ng per manen adhéring.to the contact
| enses upoNSfoPd ggsgrgg;oheagoand/or Pthe aEEAéF&FF?n 9§cheﬁﬁﬁﬁ parts for

hydr ophi | i gagQnhaet aieneesstesnl st Hohedes | r dllli ROAr fFequeartygonvex)
- damage is sustained by the contact lenses during removal
thereof from the molds in that the material of the mold

10 parts may exhibit a tendency to adhere and inhibit easy
release upon effectuating separation of the mold parts.
This potential damage which generally renders the
contact lenses unable to meet necessary quality and/or
inspection standards may consist of tears, nicks or

15 other surface defects formed in the contact lenses,
prevalent of which there may be the so-called "piece of
material" (POM) defects caused by excess polymer debris
or particles produced during molding permanently
adhering to the contact lenses upon mold sepatation.

20 Generally, such mold parts for hydrophilic
contact lenses consist of a curvilinear (concave/convex)
center or front curve mold part adapted to form, in
cooperation with a mating base mold curve part, a two-
part mold for the contact lenses. Hydrophilic contact

25 lenses of the type considered herein are usually
constituted from a hydrophilic polymer, preferably a
HEMA-based polymer (hydroxyethyl methacrylate), although
other suitable monomers may comprise hydroxy ethyl
acrylate (HEA), hydroxy propyl methacrylate, hydroxy

30 propyl acrylate and hydroxy trimethyl ethylene acrylate,
among numerous other applicable materials.
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center or front curve nold part adapted to form in cooperation with a

. mating base nold curve part, a two- part nold for the contact |enses.
Hydrophilic contact 25 |l enses of the type considered herein are usually
“constituted froma hydrophilic polyner, preferably a HEMA- based pol yner
(hydroxyet hyl nethacrylate), although other suitable nononmers may conprise
hydroxy ethyl acrylate (HEA), hydroxy propyl nethacrylate, hydroxy 30
propyl acrylate and hydroxy trinethyl e4hyl ene acryl ate, anong nunerous
ot her applicable materials. 35 -4- 1 The conponents of the
mold within which the hydrophilic polyner contact |enses are nol ded may
consi st df suitabl e pTheecompapanticPlidthe mopAuwathip whichyFhees '

receiving nﬁyarashtﬂibabbm?mé?nabﬁtaeé/ PenSe8BhPebAsededr hages or :
curvilinear wall Efrtlons or the fornatlog of ihg.curved coniact | enses
and an annufaRSisk pér SMdRaRieRALHGLE HERERLOBFLUGHRI nB) BLVERI Y. cr i bed,
for instancefisavheiosl des@itvagnaoddyparey havingsfemaledaddborsuitably

arti ol o5 1 BETe, hERE niReBell of SRLP MSar WFIT AT Eody SO0 e T O
parts throufbrmatipnesfnthe ofurved gemtactalemgesli dfdramtagnpwladties or
bei ”9.fOr”%dixﬂf?df{i%ea&t@?&?ﬁ&éabferéfﬁo 1 d PRd tpofly gonsist of 15
Pl e R L e {bed, £or insfance in the molding technology, may
' '
be constituted from suitably selected conventional
10 plastic materials, whereby the hydrophilic polymer
articles; i.e. the contact lénses, will possibly adhere
to one of the mold parts through the presence of mold
parts having different properties or being formed of
different materials. The mold parts may consist of
15 plastic materials such as polyethylene, polypropylene,
polystyrene, polyvinyl chloride among other suitable
plastic mold materials, as is known in the technology.
In order to remove the molded hydrophilic
cohtact lenses from the respective mold cavities,
20 separation of the mold halves or portions is
implemented, and the formed contact lenses may then be
removed from the mold cavities. Due to excess portions
of the polymeric material of the hydrophilic contact
lenses which are expelled from the mold cavities of the
25 cooperating mold components, and which form ring-shaped
elements of the preferably HEMA-based polymer from which
the contact lenses are made surrounding the exteriors of
the mold cavities, and exhibit tendencies to strongly
adhere to the mold surfaces on which the rings are
30 deposit.ed. These rings make separating of the mold
cavities difficult, resulting in mold breakage and
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pol ystyrene, polyvinyl chl,0ri de anong other suitable plastic nold
materials, as is known in the technology. In order to renove the nol ded
hydrophil i c contact | enses fromthe respective nold cavities, 20 separation
of the nmold halves or portions is inplenented, and the fornmed contact

| enses may then be renoved fromthe nold cavities. Due to excess portions
of the polyneric material of the hydrophilic contact |enses which are
expelled fromthe nold cavities of the 255cooperating mold conponents, and
whi ch formring-shaped el enents of the preferably HEVMA-based pol yner from
whi ch the contact |enses are made surrounding the exteriors of the nold

cavities, and it .t ORCLAS ot |
whi ch the fllnggﬁggg %9 3%@ Aeheesl0 Pureneky eHBerenys,tbe Fphgmentéaces on

eposited. Th ' Kk ti f th I
Cavi Ui es di 11 FBEFEntscParonRg UPROREFL0ABLRCEDRAG 38 aucomabedy, e " ¢
g Qgr! gn_seS- thirbta%tibhgm'tn_egs, ?:_eﬁtémﬁgaemhg bbehevhe produetiomohinel | abl e
I n aut omat ed produ on line cont gm | h '

line and the FPﬂaFgFeﬁénﬁgckﬁﬁﬁ. p%ﬁ%ﬁ%ér ,ﬁ{’r%‘]gg&%?gggﬁ%gf%gﬁg@{xygé i Of
gonthyablggcamse ﬁoneeieably tguse"acperfectlynigeodbecontact eleng t er
enol di ng due_to A = Akl ty g AU

chOpbFeiBEEY KEMY: SLRG1@Ing BEE ! LML Gthed HIENAL NG ON

the front curVe . resu n uneconom cal production
condi ti ons berhggearoanperticnuthereeher emmiateg p» Hhe front curve

of the mold. This results in uneconomical production
conditions being encountered during the manufacture of

10 such contact lenses.

2. Discussion of the Prior Art

In order to implement the high-speed and mass-
produced molding of such hydrophilic contact lenses,
there have been developed two-part molds incorporating

15 pallet-supported mold structures; for example, as
disclosed in U.S. Patent No. 4,640,489 to Larsen, and
wherein methods of forming shaped polymeric hydrogel
articles, such as hydrophilic contact lenses, are also
elucidated in the disclosures of U.S. Patent Nos.

20 4,680,336 and 5,039,459 to Larsen et al., wherein the
last-mentioned two patents are assigned to the common
assignee of the present application and the disclosures
of which are incorporated herein by reference.

The release of hydrophilic contact lenses from

25 adherent mold surfaces subsequent to the completion of
the contact lens molding process can be facilitated or
improved upon, as is set forth in the disclosure of U.S. -
Patent 5,264,161 to Druskis et al. 1In that instance,
surfactants are introduced in solution into a hydration

30 bath employed in the molding cavities for molding the
hydrophilic polymeric structures or contact lenses. The
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10 such contact |enses. 2. Discussion of the Prior Art In order to

I npl enment the high-speed and mass- produced nol di ng of such hydrophilic
contact |lenses, there have been devel oped two-part nolds incorporating 15
pal | et -supported nold structures; for exanple, as disclosed in U S. Patent
No. 4,640,489 to Larsen, and wherein nmethods of form ng shaped pol yneric
hydrogel articles, such as hydrophilic contact |enses, are also el ucidated
in the disclosures of U S. Patent Nos. 2@-4, 680,336 and 5,039, 459 to Larsen
et al., wherein the last-nentioned two patents are assigned to the conmon
assignee of the present application and the disclosures of which are

i‘ ncor por afj vd deFfidtdn refiotenee dilpersdddTe e hythoptidn datdntiact | enses
o 25 e e Res, ARG SN P S, O e, cprt et
in the discl davidinfating redease @,fzagela:enss_sjrﬁmm adhergint | n that
oot oy 5 B TR SRS W30 Sadee BuOeR o 0, barT
struct ur es5 ofugertiget dfesuch sprfagtant being 4@ redusst thei SME3c8i spersed
in the hydratig iR briopes@ie8nbralia®ey 02! 194EAYH,NAnd0tobyheeeblt aids in
faCIlItatlngr%%h%%?%h%flgggllggsgghgggghgd %%%%Ln components
consisting, on the one hand, of the contact lenses and,
on the other hand, the mold surfaces which become
10 adherent during molding. Numerous types of surfactants
are disclosed in this patent publication, particularly
such as polymeric surfactants including polyoxyethylene
sorbitan mono-oleates, and which are especially suitable
for releasing in an undamaged state any hydrophilic
15 polymer articles from adherent mold surfaces which are
constituted of plastic materials. Nevertheless, the
utilization of surfactants in suspension in a liquid
hydration bath does not provide the desired control over
the release of the hydrophilic polymer articles or
20 contact lenses from the mold surfaces prior to hydration
in the bath and, in particular, does not readily afford
an easy removal of HEMA-based rings of molding material
formed in adherence with mold surfaces extending about
the mold cavities, or a more effortless separation
25 between the mold component, whereby the rate of damage
being encountered by the contact lenses upon mold
separation and removal from the molds is still
unacceptably high and is not readily controllable to a
degree affording a satisfactory economic manufacturing

30 environment.
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conti guous nol d surfaces being separated, with the 5 function of such
surfactant being to reduce the surface tension properties of water or
liquids, .and to thereby reduce the | evel of adherence between conponents
consi sting, on the one hand, of the contact |enses and, on the other hand,
the nol d surfaces which becone 10 adherent during nol di ng. Nunerous types
of surfactants are disclosed in this patent publication, particularly such
as polymeric surfactants including pol yQgethyl ene sorbitan nono-ol eates,
and which are especially suitable for releasing in an undanaged state any
hydrophilic 15 polyner articles fromadherent nold surfaces which are

constituteq OofyMMARY! 6 "Pine' hVENTI@YEr t hel ess, the utilization of

surfactants i 7 urd hydration path does not .provide the
desired control over tACFRIEREDf ¥ Jfhi PPREDGF HRI™ 1S cles or 20
contact | ensegbiipeytde simdnl yddepies) iy ipylynehyelraitilds) t he bath and,

of hol di ng. metEPPeral B R aPHidhe BT FIRAP S ISty Gl BTy about
the nol d cgviinkeremtly releasdble tiesn sodamagesh it tieetfimosn thiee nol d
Fammonent, B EGAIfA HE AR LA URIELIRY g cont oo
unaccept abl y moldedncthe prasentadinvendden sondigmpliates ddgr PXO¥AFEPRI ng a
satisfactory foNam fyMRy fAGdmMdn3Q fidMd’ F1MAng 3nd assembling
machine for the formation of hydrophilic polymer contact
10 lenses which are ordinarily constituted from a HEMA-
based plastic material, wherein a plurality of stamping
héads each includes at least one stamp for applying a
thin layer or film of a polymeric surfactant; in this
instance, preferably a polyethylene oxide sorbitan mono-
15 oleate, commercially sold under the tradename "Tween
80", to surface regions extending about the front curve
of a mold part for the forming of contact lenses. This
surfactant layer, in essence, assists in the separation
of a mold part defining a base curve adapted to matingly
20 cooperate with a second mold part defining the front
curve for molding a contact lens, and in the removal of
excess molding material forming a HEMA-based ring
extending externally of the mold cavity for each contact
lens from any potential adhesion to the surfactant-
25 coated mold part surface during demolding of the lens.
Pursuant to the invention, the novel stamping
station which provides for the application of a thin
layer of the polymeric surfactant to the surface
portions extending about the front curve of the mold
30 Ppart, such as a flange surface, contemplates the
positioning of at least one mold pallet or a pair of
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-7- 1 SUWARY OF THE | NVENTI ON Accordingly, in order to inprove upon the
ability of such hydrophilic polyneric articles, especially hydrophilic

pol ymer contact |enses, of being 5 inherently rel easable in an undamaged
state fromthe nold cavities of nold structures in which they are nol ded,
the present invention contenplates the provision of a stanping station in a
mold filling and assenbling machine Tor the formation of hydrophilic

pol yner contact 10 | enses which are ordine#+4ly constituted froma HEMA-
based plastic material, wherein a plurality of stanping heads each includes
at | east one stanp for applying a thin layer or filmof a polyneric

surf act ant ; 1i nmdbdspabietsceonpabhingbtlye af pohy echyvencobxadewgopdit an

mono- 15 ol eat g, 4 gogygighag% u§g%ﬁtg§d§5 tgﬁbééaﬂpﬂéﬂﬁa"gﬂg @Q moiﬁe

surface regions ext ront curve or t
form ng of cor@%&tsléﬂEe@Olmg the feentact | IgnS ba%e@%%%) dhrectly i n

the separ atlorb@aeftﬂoads dﬁl&&“ﬁé’é&‘&:&ué@ﬁﬁ?’%ﬁ adsniesh 16y ne¢ i ngly 20

cooperate wi.ith a second part. definin ront curve for polding a

contact |en8, %ﬁﬁﬂ?ﬁl?#ﬁprﬁﬁmﬂhﬂc hilg efh| &R RPFRIL TeFPeH NG a
HEMA- based ri r&;@)@ﬁ@hé\gs@(ﬁa&fémldﬂ fafaridee podh eriw | édtdridimpdbasnt act

surface dur i nERR AN ahalacaked AR el BTt &F RIS novel
st anpi ng st at i2orpadhi axtr gnganeahds Wwhirch lvomgppilsesata aresgrvwitthiof [theer of the
pol ymeric suriggtants 16 e SWAShce, a polymeric surfactant such as -
10 Tween 80, includes a plurality of discrete pads adapted
to be moved beneath the stamping head and permitted to

remain there while the stamps of the stamping head are
moved downwardly into contact with each therewith
associated pad, and then retracted upwardly to allow the
15 pad to be moved out from beneath the stamping head. The
foregoing contacting between the stamps of the stamping
head and the therewith aligned surfactant-impregnated
pad arranged in the surfactant reservoir resultingly
causes each stamp to be wetted with the surfactant; in
20 effect, the Tween 80 surfactant. Thereafter, the
stamping head is moved downwardly towards the mold
pallet or'pallets so as to enable the stamps to each
respectively contact a therewith aligned surface or
flange extending about a respective front curve
25 positioned on the mold pallet, thereby depositing a very
thin layer or film of the surfactant of controlled
thickness onto the surface about each respective front
curve. The stamping head with the stamps is then
retracted upwardly and the machine sequences to the next
30 mold pallet or pair of pallets of front curves of a two-
part contact lens mold while concurrently advancing the

\
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portions extendi ng about the front curve of the nold 30 part, such as a

fl ange surface, contenplates the positioning of at |east one nold pallet or
a pair of 35 1 nold pallets containing the front curves of a two-part
nol d (which are adapted for subsequent mating with nold parts for nolding
the contact |ens base curves) directly beneath a stanping head consisting
of a plurality of 5 stanps each of which is adapted to engage respectively
one of the surfaces or flange portions extending about the front curves

| ocated on the nold pallet or pallets. A pad arrangenment which conprises a
reservoir of the surfactant; for instance, a polyneric surfactant such as

10 Tween 8P, ﬁreebaﬂaé §u9faléeéntyc@£tdd5£fehe patvesdont eheip meldoved

beneat h t he st and permtted t emai n t |Je the stanps bf
t he stanping ﬁ aﬁ%ﬁtﬂ AT AP 2 |ﬁ€5£i%ﬂt3£tpﬂf 2 tHrewi t h

associ at ed pati;chntlhehems eimpbemen tedatbie yassenblyvwof hehd Soadd to be noved
out from ben t t e foregoing contacting between the
kP Avd O FLbnE e e

stanps of the stanpi ng erewith aligned
surf act antS i npr egnat edPyeshant aigyedl spechbic aspectiref rtheervoir resultingly

causes each sha@Reidn betﬂ@tél%f’ééé‘ pdlfs Sﬂhf aé?ﬁémmé ru?é) ﬁ&glfé td he Tween

80 surfactant. Thereafter, the stanping I s, noved downw y towards

the nold pal Petwekrtedk il tsh? oﬁuiﬁ?"eq‘?a‘lﬂ e’-r{‘ﬂé‘%ﬁsarﬁﬁ URYaISdY respectivel y
contact a thepenéd redeBnad ExtfedRFimy substantially across the full

width of the collective stamps, and whereby each of the

10 individual or discrete pads is adapted to be at least
partly immersed in surfactant in the reservoir so as to
absorb the surfactant and enable to be wicked upwardly
through each of the pads. A cover plate sealingly
covers the upwardly opened area of the reservoir and has

15 a plurality of apertures formed therein commensurate
with the number of pads and associated stamps adapted to
contact the latter, so as to form a sealing cover
structure preventing any of the surfactant from spilling
out of the reservoir. This is effectuated in that a

20 seal is interpositioned between the perimeter of the
reservoir and the lower surface of the cover plate, and
the apertures in the cover plate contact the
circumferential edges of each of the pads along their
upper surfaces. In order to enable visual inspection of

25 the reservoir so as to be able to ascertain the level or
quantity of surfactants contained therein, at least
portions of the surface portion of the cover plate, the
latter of which is generally constructed of a metallic
matetial, may be constructed from a transparent

30 material, preferably such as Lexan (registered

trademark).
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flange extendi ng about a respective front curve 25 positioned on the nold
pall et, thereby depositing a very thin layer or filmof the surfactant of
controll ed thickness onto the surface about each respective front curve.
The stanping head with the stanps is then retracted upwardly and the
machi ne sequences to the next 30 nold pallet or pair of pallets of front
curves of a two- part contact. | ens nold while concurrently advancing the 35
-9- 1 preceding surfactant- coat ed front urves on their nold pallet or
pallets towards a station of the machi né%n which there is i mpl enent ed t he
assenbly of the back curve onto the front curve. 5 Pursuant to a

speci i appect of {he shieidRarihs disar Ghe sBade (96 9agaL1 gg the, stams

to be wetted with the es an upwardly reservoir
ext endi ng subdildhcfalthe surdastans tal thej uamgfmt ﬁéaogm surfaeest anps, and

wher eby eaChe@cftehhingoabﬁﬁ'tVbﬁéﬁl feanéléﬁfeéeofadﬁlba eﬁépﬁ.sﬂdmg be at

| east partly imers in surfactant 1n the reservoir so as_to absorb the
surfactant af@Véh¥o éstBrﬁglﬂPﬁkﬁdbﬁﬁ&a§H1¥e@H?bEBhH§§6hmﬁid%¥% pads. A
cover plat® materiglyfeevehe tbRtapveléhy HnEneNen’ sabséqhdtIgservoir and

r
of pads.and Bas3b¥f cSRERERECEE AR P Rt Qﬁﬂr&&fﬁé?@%%“?o“?g?ﬁq
a seal i ng coafter applying the surfactant, and on which flange

surfaces there are deposited and adhered thereto HEMA-
based rings of excess material from the molding material
10 for each of the contact lenses, facilitates that
subsequent to molding each contact lens can be removed
from the respective mold cavity thereof during
separation of the mold parts. The layer of surfactant
which is applied or stamped onto the flange surface of
15 the front curve may preferably, although not
necessarily, be within the range of about 0.05 to
0.50 mg of surfactant for each front curve. This _
separation of the mold parts; in effect, between the
front curves and base curves, is rendered easier due to
20 the presence of the surfactant layer between the engaged
circumferential edge surfaces of the respective front
curve and base curve mold parts. Moreover, the
surfactant on the flange or surface portion of the front
curve mold part to which the HEMA-based ring of excess
25 contact lens molding material expelled from the mold
cavity adheres, reduces the degree of adhesion and
enables the ready removal of the HEMA-based ring from
each respective éurface about the front curve, which
during demolding results in a better than 95% removal
30 rate of the HEMA ring without any damage being
encountered by the contact lenses.
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Sstructure preventing any of the surfactant fromspilling out of the
reservoir. This is effectuated in that a 20 seal is interpositioned between
the.perineter of the reservoir and the |ower surface of the cover plate,
and the apertures in the cover plate contact the circunferential edges of
each of the pads along their upper surfaces. In order to enable visual
i nspection of 25 the reservoir so asS to be able to ascertain the level or
quantity of surfactants contained therein at |east portions of the surface
portion of the cover plate, the latter b#iVMich is generally constructed of
a netallic material, may be constructed froma transparent 30 materi al,
preferably_,such as Lex (registered trademark). 35 -10- 1 .
The applicdtion of a u?#]‘?o? ?H ?P‘F%Q@rtqbra’?qq LradyRREgeans ant to the
various fl angieatufe e mmmmttm@taﬁ]ﬁﬁg% cm?/«g_pfo‘gutu@ ﬁd_lel f
nol di ng cavity has & e ﬁ'[”iﬁ'ﬁtw't H rmhlb{g erial for
t he cont act Iayens qnlgﬁgeﬁu%%“s’g%eﬁég ql)}: & ﬁ&lag'pe%‘.ﬁt zﬁ‘f’@sj&q at ed
base curve mfiaftpdndisfidualamtianmda ' loatf'aoraiie shid tableitch s‘dlw?ge
surfaces thergdnt 4oy hehed 0t Uph akamdio L3R derdgs ©
excess nat%rial from thé nol di ng naperlaﬁ g ?or each of the contact
| enses, faci [StRAPSs 1 X esl)i0fe uSPring-Rhrsedgmenst inghicanstirags ionn be
renoved for each stamp. This, in effect, will ensure that an
even amount of pressure is applied to the surfaces or
flanges extending about each front curve supported on
10 the mold pallet upon being contacted by a respective
stamp having a surfactant-wetted surface previously
imparted thereto by the pad, so as to cause a uniformly
thick layer or film of an equal amount of surfactant to
be applied about each of the respective front curves.
15 As set forth herein, in accordance with a
specific aspect of the invention, as contained in the
reservoir in a predetermined discretely spaced position,
each pad for applying the surfactant to an associated
one of the stamps of the stamping head may utilize a
20 material structure to constitute a substantially porous
pad; for example, a polyethylene pad; each pad
preferably, although not necessarily, being an
essentially cylindrical member of a surfactant-
absorptive material which is intended to absorb
25 surfactant from the reservoir and wick it towards the
top of the respective pad when the latter is contacted
by the downwardly displaced stamps during application or
wetting with surfactant. A nylon filter, for instance,
having a mesh size within the range of about 0.50 to 2.0
30 microns, and preferably of a 1.2 micron mesh size, is
supported on the top surface of respectively each porous

\ -
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fromthe respective nold cavity thereof during separation of the nold
parts. The layer of surfactant which is applied or stanped onto the flange
surface .of 15 the front curve may preferably, although not necessarily, be
within the range of about 0.05 to 0.50 ng of surfactant for each front
curve. This separation of the nold parts; in effect, between the front
curves and base curves, is rendered easier due to 20 the presence of the
-surfactant | ayer between the engaged CL;f nferential edge surfaces of the
respective front curve and base curve nt parts. Moreover, the surfactant
on the flange or surface portion of the front curve nold part to which the

the ol d- chvitSadil, S S 83 dolatar il AsVisE 3hah 57 BeaflRagndd (ne
ready renovala veryhainBvAquassdtyl of fthemssudlactestetol passurface about the
front curve, ¢ NK%?IQ}M 'tBQquHDItﬂle”gg’l%%“h%ﬁxb&-el an@ RSl E§a9h35% removal. 30

rate of the H I'ng w thodt any nage g encountered by the _contact
| enses. 35 contacting surfageg:epr §AecStAMPE afother stampingghead feature

of the inwenibenfokieéngt aMPhi Bf2faktantdeayber o# weetbiesutyagpunt ed
mul tiple stagp structure,.enabl each tndiyrdual stanp to "float"' or be
Shiftable totBEREOB- cxTBAT FRABLEAGEREI DIGRIYHBYGPiBF abeRbReLoFO 1R of ner
stanps in vi emeptisedpovey- bhesatlountunbfnguebastantt being passed
through the nylon filter to the stamps and, thereafter
upon withdrawal of the pad, to be subsequently deposited
10 by the stamps on the surfaces or flanges extending about
the front curves which are positioned on the mold
pallet.
In comparison with the prior art, such as is
represented by U.S. Patent No. 5,264,161 to Druskis
15 et al., which only discloses utilizing surfactants which
are in suspension in a bath solution for improving upon
the release of molded polymer articles from molds Auring
separation, the present invention provides an improved
control over the amounts of surfactant being in a novel
20 manner distributed over and deposited on the applicable
surface areas about the front curve mold part, thereby
enabling removal of HEMA-based rings of molding material
adheringly debosited about the front curves, with only a
minimal danger of damage to the lenses being
25 encountered, thereby also ren&ering the entire procedure
and apparatus highly cost effective and economical in
the manufacture of contact lenses of uniformly high
quality. .
Accordingly, it is an object of the present
30 invention to provide an arrangement for depositing
controlled amounts of a surfactant on mold surfaces to

\
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for each stanp. This, in effect, will ensure that an even anount of
pressure is applied to the surfaces or flanges extendi ng about each front
curve supported on 10 the nold pallet upon being contacted by a respective
stanp having a surfactant-wetted surface previously inparted thereto by the
pad, so as to cause a uniformy thick layer or filmof an equal anount of
surfactant to be applied about each of the respective front curves. 15

As set forth herein, in accordance with_gsspecific aspect of the invention,
as contained in the reservoir in a predeterm ned discretely spaced
position, each pad for applying the surfactant to an associ ated one of the

stanps of fheg agilgg'ﬁ? ﬁg gaﬁayathbﬁeof £He b E! ﬁbri&ruﬁhéheaéo

constitute a su g porous ; for exanple, ethglene pad;
each pad pref Besueen §F?ﬁ UGHIVies ﬂ@@egéﬁﬁlervﬁévnsn 1é§8eﬁ €ally

cylindrical npghgva®fof BEMABAS64-r2RGS' Of| éﬂcarabembaambnﬁatemant ended
to absorb 25 surfactant fro theﬁfeservﬁh g g g towards the top of
the respecti vedRaEiRg koA a¢es cIRPULL Bebgr?ﬂ FYtSRr 8F di spl aced
stanps dur sngtneﬁébyaéss)@nﬂiamtenmﬂmamngréantaminammyl@fn {héter for
I nstance, havin e h t b
m crons, and %Fg?%?ge$? %*n%-%ﬁé %ﬁ%r€§F%§@%§S€é03 ggﬁggeg%?é dg he top
surface of relgestmobdingerogridwrs. 35 -12-
Another object of the present invention
resides in the provision of a method for depositing thin
10 films of surfactants on mold part surfaces to assist in
the separation during demolding of the mold parts, such
as between front curves and base curves utilized for the
molding of contact lenses, enabling the removal of HEMA-
based rings of excess mqlding material adhering to mold
15 surfaces about the front curves, and facilitating an
essentially undamaged release of the molded contact
lenses, utilizing the arrangement as described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

20 Reference may now be had to the following
detailed description of an exemplary embodiment of a
stamping arrangement utilized for the application of a
polymeric surfactant to surface portions extending about
the front curves of a mold structure for molded

25 polymeric articles, particularly such as hydrophilic
polymer contact lenses, facilitating separation of the
mold parts and removal of any HEMA-based rings of
molding material adhering thereto, taken in conjunction
with the accompanying drawings; in which:

30 Figure 1 illustrates a top plan view of a
typical mold pallet of a two-part mold for selectively
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1 pad, and acts as a netering device so as to permt only a very m nor
quantity of the surfactant to pass therefromthrough the nylon nenbrane
filter to the contacting surfaces on the stanps of the stanping head 5 for
formng a thin surfactant |ayer or wetted surface thereon. This enables for
highly precise control to be exerciged over the amount of surfactant being
passed through the nylon filter to the stanps and, thereafter upon

wi t hdrawal of the pad, to be subsequentlygqdeposited 10 by the stanps on the .
surfaces or flanges extending about the front curves which are positioned
on the nold pallet. In conparison with the prior art, such as is

(r]I epr Fsent egl biﬂuﬁb&tfﬁé ?ﬂﬁe%bn \“'ei&._@fbrflﬁ:hé bd¥k!sdt Sfx_i&ne_tctﬁfvebs W“hi chI only.

i scloses utilizln urfactants ic I N suspension in a bat ol ution
for inprovi nge%tﬂlg?‘ief‘?’él%é“ miic| &Mﬂﬁé’ff&r% rﬁégnefrr SRR during
separation, thengsesent invention provides an inproved control over the

amount s of surfactant %ﬁ%é%?ﬂwg@ra&%mﬁﬁ%&# j_i‘}%tjg,e‘l%“p\&r aand

deposited on the applic ace ar eas abo ront ¢curve nold part,

t her eby enablirame cassenbly df-ifixopsscurvesgfast the aalglima @fi al adheringly
deposited ab ng;g*fiéngegywves, with only a mninmal danger of damage to

t he | enses being 25 encountered, _thereby also rendering the entire

procedure and appar at uF ¥TuIf P dddustrpies de saatianddonideRerAd 1¥he
manuf act ure ofidgrinmidtilceraew ehrotighoan b siesibidd firont Augvedangly, it is
an obj ect of L he L SR Fhngieeht’ 95r' Soladhe Gy dl oahi 1N Yl
deposi ting -
10 contact lenses;

Figure 4 diagrammatically illustrates a top
plan view of a stamping station for the application of a
surfactant to stamps on a stﬁmping head and thereafter
for the deposition of a film or quantity of the

15 surfactant onto surface portions on the front curves of
mold parts positioned on contact lens molding pallets;

Figure 5 illustrates an elevational sectional
view of the stamping station and mechanism for
selectively moving a stamp pad arrangement and molding

20 pallets under the stémping head, taken along line 5-5 in
Figure 4;

Figure 6 illustrates a top plan view of the
surfactant reservoir containing the pads of the stamp
pad arrangement; ‘

25 Figure 7 illustrates a sectional view taken
along line 7-7 in Figure 6;

Figure 8 illustrates, on an enlarged scale, a
fragmentary detail of the reservoir taken along line 8-8
in Figure 6; and

30
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control l ed anounts of a surfactant on nold surfaces to 35 -13-
facilitate the separation of the nold parts, such as between front curves
and base curves, enabling the renoval of HEMA-based rings of excess nol ding
material adhering to nold surfaces about the front curves, and 5 thereby
essentially elimnating contam nation of the production I|ne and the
packages upon conpl etion of the |ens nol di ng procedure. Another object of
the present invention resides in the proyjgion of a method for. depositing
thin 10 films of surfactants on nold part surfaces to assist in the
separation during denolding of the nold parts, such as between front curves

and base cujves utilizedifqird t‘ga Ml 1% s CYlndtlalignses, enabling the

renoval excess nol di'ng_naterial adhering to nold 15

of HEMA- based rj|
surfaces aboutd Jtﬁf%‘-’%ﬁlcéaf]\)'es amad teraate &Nbﬁ’glﬁﬁnés%ntal StRFPuReENaged

rel ease of thapplyed aid aur flatant td ithiezilegst Re1dlr angenent as
descri bed herein. BRI EF DESCRI PTI ON OF THE DRAW NGS 20 Ref er ence

may now be had to the followi ng detail ed description of an exenplary
enbodi nent 9f DETAILED DESCRIPATEONent utilized for the application of a

pol ymeric surfactant toR@!nggggpﬁg&'995m8§5€9§é3?ff9055F%F§ %ront curves

of a nold structure for nerrc ar %rly such as
hydrophilic Figures 1 to 3 of the draw1ngs, there is 111ustrated a

mold frame or pallet 10 of a suitable rigid material
having recesses 16 which are adapted to mount front

10 curve flanges 18 for molding, in cooperation with
suitable base curves 19 each jointly forming therewith a
two-part mold, in this instance, a plurality of eight
hydrophilic polymer contact lenses (not shown). As is
well known in the art as mentioned hereinabove, the

15 material employed for the hydrophilic contact lenses
maybe constituted of a HEMA-based (hydroxyethyl-
methacrylate) or equivalent material.

As shown in Figure 2, another embodiment or

modification of a mold frame or pallet 14 comprises

20 individual concave mold units 12 forming injection
points for the molding material for the plurality of
contact lenses which are to be molded, and is adapted to
mate with convex mold units of a two-part mold. The
frame structure of mold front curves of the two-part

25 mold are somewhat different than those contemplated in
Figures 1 and 3, although surfactant may be applied
thereto in the same manner, as described hereinbelow;

and other variations thereof also readily lend
themselves for use with the inventive apparatus and
30 method.
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pol ymer contact |enses, facilitating separation of the nold parts and
renoval of any HEMA- based rings of nolding material adhering thereto, taken
l.n eonjunction with the acconpanyi ng drawi ngs; in which: 30

Figure 1 illustrates a top plan view of a typical nold pallet of a two-part
nold for selectively 35 1 supporting thereon either the back or front
curves enployed for the nolding of RAydrophilic polyner contact |enses;
Figure 2 illustrates a perspective view_gg_a 5 frame assenbly of front
curves for the nolding of contact |enses; Figure 3 illustrates a sectional,
general |y diagrammatic view through an assenbl ed front curve and base curve

arrangemeny for nol di nggkyK OpHEAVE RILA "Bh1d0) 08EEEhe s CRSESoREl OUT e 4
diagrammatically illustrates a top plan view of a stanping station for the

appl i cation ofUEveu}$ o£9EEhe FARtMmment L5t apereermateriahdi@f ter for
the depositi ofhefs@bsédquent nbRiing oPfa tdentdct Uldaes AMds WHGwB Ul ace

ol di g pal | SeuEE gy o E¥ending aHeeltS f1in BEER G TR ClS bl view of ¢ he
st anpi ng s atintregrrall fcdmege I8 ,0r] cdigleck tiosaihe ninonty cursteally pedns
arrangerment il J1pl i 40 103 '1¥5° XA MU e IR ey @ ond
filled with HEMA-based lens molding material.
In order to provide the complete two-part
mold, a second mold part comprising a base curve 19 is

10 subsequently adapted to be matingly superimposed on the
front curve 18, after the latter is supplied with a
molding monomer, so as to form a molding cavity 20 for
forming a contact lens therebetween, with the base curve
19 peripherally being seated on the annular lip 18b.

15 The base curve 19, includes a radially outwardly
extending annular flange 19a, and when parts 18, 19 are
assembled, forms an annular gap with flange 18a, between
which there is received excess HEMA-based molding
material expelled from the molding cavity 20 so as to

20 form a HEMA-ring which adheres to the adjoining flange
surfaces. |

Generally, the mold parts 18 and 19 are
constituted of a suitable plastic material, such as a
polyolefin including low, medium and high-density

25 polyethylene, polypropylene, polystyrene, or other
plastics which are adapted for this purpose; i.e.
molding hydrophilic polymer contact lenses. Preferably,
the mold part 19 is thinner and more flexible than the
mold part 18. Specifics of such mold constructions,

30 including the front curves and base curves for molding
contact lenses, are known in the technology, having
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Figure 4, Figure 6 illustrates a top plan view of the surfactant reservoir
containing the pads of the stanp pad arrangenent; 25 Figure 7
i1lustrates a sectional view taken along line 7-7 in Figure 6; Figure 8
illustrates, on an enlarged scale, a fragnmentary detail of the reservoir
taken along line 8-8 in Figure 6; and 30 35 1 Figure 9
illustrates, generally diagrammatically, an alternate enbodi ment of a stanp
for applying the surfactant to the :lens apyd. 5 DETAI LED DESCRI PTI ON
Referring now in nore specific detail to Figures 1 to 3 of the draw ngs,
there is illustrated a nold frame or pallet 10 of a suitable rigid materi al
havi ng recegsegeférehcehtor v.8dapatent NaoUd; 640 p489 160 cLavseh| samyds 18 f or

therew'th a twaTRaPpt oL Curnéd 18 ors et tEiEiadca fT Raplld ocdst ™ 10
hydrophi l'ic poh;ngpplnuahte tenshks imentsioown) . As is mell knomn in the art
Contact FQﬁSeL‘eLS'yBZbSXnS?. ¢ i Jod il gre el r%tx*;%tﬁ*‘?r cpnite
met hacryl at ) embediment «of ae3tamping station as represente

Figures 4 through 8, and particularly the representation

of Figures 4 and 5, there is illustrated a stamping

station 30 for applying a thin film or layer of a

surfactant of the type described hereinbelow, to the

10 flange surface 18a of each respective front curve which
is located in each depression 12, 16, respectively, of a
pair of contiguous end-to-end positioned mold pallets 10
as shown in Figure 1 or mold pallets 14 as shown in
Figure 2. Other types of mold pallets, of course,

15 readily lend themselves to the invention, and the-
embodiments of the mold pallets are considered to be
only as being generally representative by way of
example. _

Caution should be exercised to avoid applying

20 surfactant to the lip 18b itself about the mold cavity,
inasmuch as touching the lip with surfactant may cause a
defect in the lens which is to be molded. The
application of the surfactant layer or f£ilm to the
surface l18a of the front curves 18 on the mold pallet 10

25 is intended to assist in the separation therefrom of the
subsequently applied base curves 19 during demolding and
in removing the HEMA-based rings which are adherent
primarily to the surface of flanges 18 between the
annular mold part flanges 18a, 19a at a demolding

30 station subsequent to completion of the lens molding
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As showr in Figure 2, another enbodi nent or nodification of a nold franme or
pall et 14 conprises 20 individual concave nold units 12 form ng injection
points for the nolding material for the plurality of contact |enses which
are to be nolded, and is adapted to nate with convex nold units of a
two-part nol d. The frame structure of nold front curves of the two- part 25
mol d are somewhat different than those contenplated in Figures 1 and 3,

al t hough surfactant - may be applied thergt éLIn t he sane manner, as descri bed
her ei nbel ow;, and ot her variations thereof also readily |end thenselves for
use with the inventive apparatus and 30 net hod. 35 1 Each

concave m)jf ﬁ%éﬁ etd’efgc,n $ 3d ", x%'&hc@-]“&%%e}ﬁz datagel UAirHgent of a

nonomner sequent % a COI’] act Ieans as shown in
Figure 3. Extcmcnfm} diensest beindoreleased ityom the modg: savAtigge 204,

joined to the front cupgeihyusR#ateal ianFagures 4 andl8) exeendi ng about
the nold cavity filled with HEB? ba e | ens _mol di ng nateri al n order to
g stz

provi de the SSAPPING SkELAQR: c H §06n5rﬁﬂFds HEtUT R, P2 PAYI89ase
curve 19 i% hOSawp&equmambyradapbadet 84bennwhiieyl yhewpeareposed on the

Lom curVe HRe¥ibaoat HoaAakhFirl or aBaba MolhoRriRl haBelBSREE, o0, o
t he base curuprlght gu1de columns 36. These stationary guide
columns 36 have slide members 38 vertically slidable
therein for supporting components for a stamping head
10 unit 40 so as to be vertically displaceable along the
guide columns. The stamping head unit 40 is mounted to
enable vertical reciprocation of the stamps, as
described below, proximate the upper end of the columns
36 through the intermediary of suitable guide bushings
15 42 and slide members 38, and wherein the vertical
displacement is implemented through suitable actuating
elements or drive units, such as hydraulic or pneumatic
actuators, which are not described in further detail
herein, and which, if desired, may be operated from a
20 suitable control and sensor unit (not shown).

The stamping head unit 40 includes mounted
thereon a plurality of stamps 50 each adapted to be
moved in vertical reciprocatory movement in a
coordinated manner in conjunction with retainer plate

25 element 52 mounted on the stamping head unit 40, wherein
the number of stamps 50 is correlated with the number of
front curves 18 located in the mold depressions 12, 16
formed in the respective mold pallet 10 or mcld frame
14. EBach stamp 50 consists of a rubber or composition

30 of about 90% urethane and 10% silicone in at least the

35



19 peri pherally being seated on the annular |lip 18b. 15 The base curve 19

I ncludes a radially outwardly extendi ng annul ar flange 19a, and when parts
18, .19 are assenbled, forms an annular gap with flange 18a, between which
there is received excess HEMA-based nol ding material expelled fromthe

nol ding cavity 20 so as to 20 forma HEMA-ring which adheres to the
adj oi ning flange surfaces. General |y, the nold parts 18 and 19 are
consti-tuted of a suitable plastic materi-al9- such as a polyol efin including
| ow, medi um and hi gh-density 25 pol yet hyl ene, pol ypropyl ene, pol ystyrene,
or other plastics which are adapted for this purpose; i.e. nolding

hydr ophi | | @ pglogtdonsonheceofewbhiéch Bref adapited thecapkacpakrhe15reBtt hi nner

and nore flexible thaﬁuggggH?%§ Pgiie%81083§chﬁtcs of such nold

const ructi ons SYSHFne ront curves and base curves for nol di ng
contact |enses, are knoMauntedhent tbanBrépgyframei A She aPP3yatys $@erence

to Us. PatengFNgo $e648r #88nt 21191 S20daBNd 2hLoNQhddbat USE efos it i e
specific detall herein except asgﬁggélcable %Q the_invention, Referring now
S

in greater Sdebanpath the StaABHY dopnits 4l ds8 SEAPPRA%s represent ed
In Figures 4 hbf@ﬁ?&n@ntaﬂd Wi ¢hCcis afhytéhedr epr asfname i strudtiie s 4

and 5, there 5% E£p3§££215£h§-éﬁéﬁ@é?gtnrough the intermediary of
suitable fastener members, and whereby the entire frame
structure 62 including the stamp pad arrangement 60 may

10 be selectively moved into and out of position beneath
the stamping head unit 40 through the activation of a
pneumatic cylinder? 64 and piston device 66 attached
thereto at one end thereof.

In this instance, the apparatus of the

15 stamping station 30 is of a width so as to be able to
accommodate two of the mold pallets or frames 10 or 14
in contacting end-to-end relationship, in order to
simultaneously accommodate sixteen mold curve parts, as
is clearly indicated in Figure 5 of the drawings, and '

20 with the stamp pad arrangement 60 being of a
commensurate length and width in plan view, as shown in
Figures 4 and 5.

In the present instance, in a modification of
the apparatus illustrated in the parent application,

25 Serial No. 08/258,263, rather than having a continuous
stamping pad which is impregnated with the surfactant,
the stamp pad arrangement 60 disclosed herein consists
of a reservoir 70 in the form of an upwardly opening
trough-like structure, possibly containing up to a 6-

30 week supply of surfactant, in which there are fixedly
mounted a plurality of stamp pads 72, each generally of

\ .
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station 30 for applying a thin filmor layer of a surfactant of the type
descri bed hereinbelow, to the 10 flange surface 18a of each respective
front -curve which is located in each depression 12, 16, respectively, of a-
pair of contiguous end-to-end positioned nold pallets 10 as shown in Figure
1 or nold pallets 14 as shown in Figure 2. Oher types of nold pallets, of
course, 15 readily lend thenselves to the invention, and the enbodi nents of
the nold pallets are considered to be onkgoas being generally
representative by way of exanple. Caution should be exercised to avoid
applying 20 surfactant to the lip 18b itself about the nold cavity,

i nasmuch asltoumhbngatherbhp-séchieur6nc¢yhindnycahushapedeteﬁeremnehe | ens

which is to be e T | i O, . u Y, filmto

t he surface 182gg#gtﬁgdf?§ﬁ§9€£¢€g%§1§°gﬁléﬁfé§ ??%? q 8£5€$s I nt ended
to assist in tAvawspasashowingethe rimti)ﬂ@dles%{im’é'q{@rmf ythepstampinge
curves 19 duriggqdepph &Qeﬁf‘dsﬁn r Vfé&ﬁ%ﬁ% PS4 {¢d0By Whi ch are

adher ent prlnarlly to the surface flanges 18 between the annular nol d

part flange8 1‘8%“53%1“5?‘1&%% I matarishl < RSy R I SARRIE T on of
the | ens nol di@gsG&inless Sstdel qmﬁga a Sedtarngulad enfigwenitidn damge

to the contact, LGNSES BF mehns SARA {AD (RIS S
actuating frame structure 62 which, in turn, is
connected to the pneumatic cylinder 64 and, in a

10 rectangular recessed portion 76 thereof includes a
plurality of the generally cylindrical stamp pads 72
mounted or supported on upstanding pins 78.

The reservoir 70 is covered by a single
generally rectangular flat plate member 80, which may

15 also be constituted of a suitable metal such as
stainless steel and which has a peripheral sealing
member 82, such as an O-ring, positioned to extend
between the upper perimeter of the reservoir, which may
have a suitable groove 84 formed therein for receiving

20 the O-ring or sealing member 82, and the lower surface
of the plate member 80 whereby upon the plate member 80
being fastened to the reservoir 70 through suitable
fasteners 88, such as screws or the like. Apertures 90
are formed in the plate member-BO, located to be aligned

25 and commensurate in number with each of the stamp pads
72, and dimensioned to contact the upper circumferential
surfaces of the latter, as shown in Figure 8, and
thereby form a complete sealing arrangement for the
surfactant contained in the reservoir 70.

30 In order to provide visual capability of
inspection that there is an adequate supply of

\
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As illustrated in Figures 4 and 5, the stanping station 30 includes a frane
structure 32 having 5 a support nenber or base 34 on which there are '
posi-tioned a plurality of spaced downwardly dependi ng upright guide colums
36. These stationary guide colums 36 have slide nenbers 38 vertically
slidable therein for supporting conponents for a stanping head 10 unit 40
so as to be vertically displaceable along the guide colums. The stanping
head unit 40 is nmounted to enabl e vertiqgh_reciprocation of the stanps, as
descri bed bel ow, proxi mate the upper end0f the colums 36 through the

i ntermedi ary of suitable guide bushings 15 42 and slide nenbers 38, and

uherein the venkkaataftsphaeRaCPeskivolP! 90PREE LOMBLUbSYEBER! By aCt UaLing
el ements or drive units, such as hydraulic or pneumatic_actuators, which
are not descrtB8dSEATMPUPRRS 7det &F| 1RRFE AN 0K (WP cFUTfFCeIROFEPNSTAY be

oper at ed L osa a8 ﬁgétlﬁ@il:@}jrﬂétﬁDétégdelﬁBélﬁoﬂo uﬁu* K@lc&%tswf )atndThe o
stanpi ng head _unjt i nc) udes,_nmounted thereon a pl urali of stanps

each adapted t8* %b%%v%ﬁa$?ﬁ ?t?ga? FERRSRARER Y terjafl,
coor di nat e§ nauckras rLexan ufrdgisterdéd tradenark)p) disedlyelpyEatidnédnount ed
on the stanpi it 4 rein the nunber of stanps 50 is correl ated
with the nunbgl{riJ %‘?é%%té%tu?avres B located in the nold depressions 12, 16
formed in the respecti BhenMppberisunface of resah fstamp pad Faclisst anp 50

consi sts of a4ubied By £ 100 3p ey WP npashhanaving 10%
silicone in at | east the 35
mesh size within the range of about 0.5 to 2.0 microns
10 so as to act as a metering device and allow only a
relatively small gquantity of surfactant to pass
therethrough as the surfactant is wicked from each stamp
pad 72 to the top thereof upon pads being pressingly
contacted by the bottom ends of the stamps 50 of
15 stamping head unit 40, as described hereinbelow.

The shiftable stamp pad and reservoir
structure 70, 72 through the horizontally displaceable
nature thereof, as shown in Figure 4 of the drawings, is
adapted to be moved between the upright columns 36 and

20 slide members 38 into position below the stamps 50 or
moved outwardly away therefrom when not needed.

The foregoing stamp pad and reservoir
arrangement 60, 70 and its actuating structure 64, 66 is
located at an elevation or height above a mold pallet

25 track (not shown in detail) along which the pairs of
mold pallets 10 or 14 are adapted to be sequentially
advanced into position below the stamping head unit 40,
as shown in Figure 5, in order to enable each of the
stamps 50 to apply a thin film or coating of surfactant

30 to the respective surfaces 18a, 18b of the front curves
18 located on the pallets before being transported

\ -
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-19- 1 portions thereof which are adapted to contact the front curves on
the nold pallet 10 or 14. Munted on the nain frame of the apparatus so as
to be horizontally slidable into and out of position 5 beneath the stanping
head unit 40 is a stanp pad arrangenent 60 which is fastened to a frane
structure 62 at opposite ends thereof through the internediary of suitable
fastener nenbers, and whereby the entire franme structure 62 including the
stanp pad arrangenent 60 may 10 be sel ectZidrely noved into and out of
position beneath the stamping head unit 40 through the activation of a
pneumatic cylinder 64 and piston device 66 attached thereto at one end
thereof . | tHfugthest along the igparBapyfartugdngs sysiePi A station 30 i s

of a width so gﬁnhetfi%nabhﬁht QhéCEQMHgt 8ft eheOtontactvhénsakl ets or
frames 10 or f I'n contacting end-to-end relationship, in order to

_simul taneously accommodate sixteen nold curve parts, as is clearly

I ndicated in Bpgnngmﬁuobrttnggéggggg§g§and 20 with the stanmp pad
~arrangenment_ 60 bérng of _.a co e iew, as
shown in Figures 4 and 5® ?h ?ﬁe Br %%ﬁ F%E?aﬁgg 3%&3% ﬁgﬂgf ion of the
apparatus il | thinafedmi hayér @ﬁrsutfagpantaOan the Stahge $quIE#258 263,

e ona ML 8r 2R TEE IO SV U] floR e nla) Bal IBE S0AL] W N the
surfact ant, pad” ar rangenent I scl os reln consi sts

frame 14 which has en positioned below the stamping
head unit 40, the stamping head unit 40 is maintained in

10 a fully raised position on slide members 38. This is
implemented by means of a suitable lifting cylinder
arrangement (not shown) acting on slide members 38 so as
to be vertically movable within the guide columns 36.
The extent of vertical movement may be controlled by a

15 suitable control and sensor arrangement (not shown).
Each stamp pad 72 in its reservoir 70 is interposed in
spaced relationship between a molding pallet 10 or 14
and the lower ends of the stamps 50 on the stamping head
unit 40, which components are vertically aligned with

o0 each other in spaced relationship. This interposition
of the stamp pads 72 is carried out by shifting the
frame structure 62 through operation of cylindrical-
piston device 64, 66 so as to locate the reservoir 70
beneath the stamps 50. Thereafter, the stamping head

25 unit 40 is actuated so as to cause the stamps 50 to be
each displaced downwardly into predetermined contact
with the upper surface of a membrane filter 100 on an
associated stamp pad 72, whereby a certain amount of
surfactant is expelled upwardly through the nylon filter

30 100 and deposited on the lower downwardly facing surface
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of areservoir 70 in the formof an upwardly opening trough-Ilike structure,
possi bly containing up to a 6- 30 week supply of surf actant, in which
t-here are fixedly nounted a plurality of stanp pads 72, each generally -of
35 -20- 1 circular cross-section or cylindrical shape, reference being
had specifically to Figures 6 through 8 of the draw ngs show ng the
detailed structure of the stanping pad arrangenment 60. The reservoir 70 is
basically 5 constituted of a netallic napecial, such.as for exanple, a
stainl ess steel, having a rectangul ar configuration, nmounted by nmeans of
suitable fasteners 74 to the actuating frame structure 62 which, in turn,
i's connectad 5@ éaehpae tw Cﬂéhﬂﬂ@é $iclinl, layen dP ds@stmwmrmeacessed
portion 76 there Hﬁg lurality of the generally cylindrical stanp
pads 72 nnuntﬁﬂrg?ct of upstandlng pins 78. The reservoir 70 is
covered by a single gerﬂualémﬁamamgwmtafjlrt&d pﬂmtxﬁesmmnirr am wsitﬁ}ch may

15 al so be c I r%glﬁl 5 and
whi ch has a p‘g’?%‘%élera&%cfﬁj salr%b"% tﬁ‘ﬁ& %érul ng, o?)%s |oned to
extend bet ﬁe@mtmm&o%mm@tr@ftqdqétrr@gﬂmqf synfaetant have a
sui tabl e QVOCHfsié‘rééH "Bl Ao d0led URBINE IR OTayed or seal | ng
menber and t | oner surface qf the plate nenber 80 whéreby upon the
pl ate nenber thereof on the therewith contacting surfaces of the

stamps 50. Preferably, the surfactant is constituted of

Tween 80 (registered trademark); i.e. a Polysorbate 80.

10 This is basically polyethylene oxide sorbitan mono-

oleate or the like equivalent, and consists of an oleate

ester of sorbitol and' its anhydrides copolymerized with

approximately 20 moles of ethylene oxide for each mole

of sorbitol and sorbitol anhydrides; of generally the

15 formula:

HO{C2H.O). ’,(OCZH.),‘OH
Fd
20
(o) CH(OC:H,),OH
]
[Sum of w, x, ¥, z is 20; R is (C.,H53)CO0)
25

In order to ensure that a uniform layer or
very thin film of the surfactant is deposited on the
surface 18a of each of the front curves 18 which are
located on the mold pallet 10 or 14, each stamp 50 is

30 individually resiliently imparted to the action of a
suitable biasing spring 104, preferably such as a coil

\
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being fastened to the reservoir 70 through suitable fasteners 88, such as
screws or the like. Apertures 90 are formed in the plate nenber 80, |ocated
to be aligned 25 and commensurate in nunber with each of the stanp pads 72,
and di mensioned to contact the upper circunferential surfaces of the
latter, as shown in Figure 8, and thereby forma conplete sealing
arrangenent for the surfactant contained in the reservoir 70. 30

In order to provide visual capability of2énspection that there is an
adequat e supply of 35 -21- 1 surfactant in the reservoir 70 able to be
absorbed by the stanp pads 72, at |east one or two surface portions 94 of
the netal | ilc gpaingnentempaesing bartuef catstampstuPdabPe PUBPRELDRIOf 2

transparent piRStLEaABL 6O 2L, aS16WEP @i LEéFedt SOLRELESY éﬁ@@fm

fixedly positioned In the cut-out areas. The, upper_surface of each stanp
pad 72 i s covEhal Bytwlrhsiapding manukasfing: toleEANCeRn i hdint si ze
Wi thin the rapges@iréwillOhé iubsedudRElPExdted I9f tie asirfactanet ering
her ot hr ough HetteR Stimes, S ifalngtialt Somastine SRR P40 [he top
t her eof upon pghisoethhg Pressicupves A adtisrh Are hbodatted morends giolide
stanps 50 of do SLANP! "Wpdif e Mir Flke it IRRAHP LS W R Wb
through each stamp pad 72, expelled through the
respective nylon filter 100 and deposited on the lower
10 surface of each stamp 50, the stamping head unit 40 and
stamps 50 are displaced upwardly, and the stamp pad
arrangement 60 with its reservoir 70 is moved
horizontally by means of the piston-cylinder device 64,
66 out of the stamping station 30 from its position
15 between the guide columns 36, thereby freeing the space
between the stamps 50 and the therewith aligned front
curves 18 on mold pallet 10 or 14. Thereafter, the
stamps 50 and the stamping head uﬁit 40 are again '
shifted downwardly along the vertical guide columns 36
20 by means of slides 38 until the stamps 50 have their
surfactant-wetted lower end surfaces contact the
surfaces 18a, 18b on the front curves 18, thereby
depositing a thin layer or film of the surfactant
thereon, with such layer being at a uniform thickness on
25 each respective front curve surface 18a, 18b due to
resilient biasing forces being exerted by each of the
springs 110 acting on the respective stamps 50.
Subsequently, the stamps of the stamping head
unit 40 are again moved vertically upwardly and a
30 subsequent set of molding pallets 10 or frames 14
mounting front curves 18 advanced into the stamping

\
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‘The shiftable stanp pad and reservoir structure 70, 72 through the

hori zontal | y di spl aceabl e nature thereof, as shown in Figure 4 of the
drawi ngs, is adapted to be noved between the upright colums 36 and 20
slide nmenbers 38 into position below the stanps 50 or noved outwardly away
t her efrom when not needed. The foregoing stanp pad and reservoir
arrangenment 60, 70 and its actuating structure 64, 66 is |ocated at an

el evation or height above a nold pallet_25 track (not shown in detail)

al ong which the pairs of nold pallets 1 r 14 are adapted to be
sequential |y advanced into position below the stanping head unit 40, as

shown in Fhgu&dpod éifer #%ﬁwse %ﬁmeoftw %qaaggs Jllgaw' y a thin

filmor coatlng of sur o t’he respectl 18b of the
front curves B38llefcdie®roframe g4l Mhishdas ahee| fnrg’!ttr suryer sagface - 2.

1 further al ofgesidih 'ﬂ%a@”%&é@%ﬁ' Qﬂt‘hy de}ﬁ%r&%t 1QN advhhcele
formng of the contact | enSes. OPERATI ON OF THE APPARATUS 5

In
order to faciQut &fe thee SFEPRING; SEASACOR SO ASt itombeajreteds withr Bassnt onto
the flangesswhiraes 193 ak ikekhobent iauthesats. onnzbepm‘abdsaainhyt tﬂn@nor

(rame, 14 b s aa8en BREh! HANC, BELRYGhIS, SARRRARCRS EeRt ! 40, (e,
menbers 38. Thiryveiss18 on mold pallets 10 or frames 14 in the same
continuous manner.
The foregoing structure enables the deposition
10 of a thin and uniform layer or film of the surfactant
onto specified flange surface 18a of the front curves 18
so as to enable easier subsequent separation of the base
curves 19 therefrom and removal of the HEMA-based ring
material excessed during the molding of the hydrophilic
15 polymer contact lenses, upon completion of the molding
sequence, and in the absence of damage being encountered
by the molded contact lenses being released from the
separated mold parts.
Although in the foregoing described embodiment
20 of the apparatus, each rubber stamp 50 is shown as a
dished element fastened to its associated shaft or rod
element 106 and actuating construction by means of a
screw member 112, having specific reference to Figure 5
of the drawings; pursuant to an alternative embodiment,
25 as shown in Figure 9 of the drawings, rather than being
fastened by means of a screw element, each rubber stamp
120 may comprise an annular ring, with a widening or
wedge-like annular flange portion 122 adapted to be
forced into a similarly configured complimentary groove
30 structure 124 formed in the end of its support rod 126,
thereby clampingly engaging the rubber stamp while

\
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i mpl emented by neans of a suitable lifting cylinder arrangenent (not shown)
acting on slide nenbers 38 so as to be vertically novable within the guide
colums .36. The extent of vertical novement nmay be controlled by a 15

sui tabl e control and sensor arrangenment (not shown). Each stanp pad 72 in
its reservoir 70 is interposed in spaced relationship between a nol di ng
pallet 10 or 14 and the | ower ends of the stanps 50 on the stanping head
unit 40, which conponents are verticall& aligned with 20 each other in
spaced rel ationship. This interposition 8F the stanp pads 72 is carried out
by shlftlng the frame structure 62 through operation of cylindrical- piston

devi ce 6?%§3§§§ﬁ%ﬁﬁl ehe §e§§ef695§ﬁg°§ér&9 RS{&S%E-“ EHS ?Bé@@ £ of.

Thereaftep unt t actua 0 cause the
stanps 50 tOWbQCBaQQUHdspbaceddehMmb¢@$9n|nrofplédefﬁrduneugcontact with

the upper sugbacengbud aﬁabféastitwéroagpaeibﬁnofsms'abﬁgrﬁ@ém pad 72,

wher eby a certal n anount surtfactant 1s ex y through the
nyl on f|IterThﬁﬁjkﬁﬁﬁﬁmﬁ%ﬁﬁﬁél?@QPQ#W?¢E&?fw&#edﬁﬁﬁ ieny Fulbel surface 35

-23- 1 of ?eastmﬁﬁamwy ies anLﬂn tmm inVeie %ré@ﬁélﬂg40én§dlﬁe§UffaCt ant
t hereon. The_suriactant contal reservoir /0 with, which each pad 72 is
i mpr egnat ed RS 'Ib’ef’& ?H?’B‘ﬁ“ °afﬁ "g?ln]tfst HRbRALRE A r at ed st rength
of surfacteuﬁoosenable fastenlng component and simplifying the
structure thereof.
While there has been shown and described what
10 are considered to be preferred embodiments of the
invention, it will, of course, be understood that
various modifications and changes in form or detail
could readily be made without departing from the spirit
of the invention. It is, therefore, intended that the
15 invention be not limited to the exact form and detail
herein shown and described, nor to anything less than
the whole of the invention herein disclosed as
hereinafter claimed.

20

25

30
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di spersed therein so as to enable formng a |ayer thereof on the therewith
contacting surfaces of the stanps 50. Preferably, the surfactant is
constituted of Tween 80 (registered trademark); i.e. a Polysorbate 80. 10
This is basically polyethyl ene oxide sorbitan nmono- ol eate or

equi val ent, and consists of an oleate ester of sorbitol and its anmhﬂes

copol yneri zed with approxi mately 20 noles of ethyl ene og\“‘n\mm
of sorbitol and sorbitol anhydrides; of ggwrally the 1

[Sumof w, X, y, zis 20; Ris [err] 25 In order to ensure thal ‘& uniform
| ayer or -very thin filmof the surfactant is deposited on the surface 18a
of each of theWBAINISC CLAIMEDBIshi ch are | ocated on the nold pallet 10 or .

L4, poch Stam 50 1s 30 0l ST EteR ehE b VIR, bl alige o o
spring enconpaeti Agagsr onef surfagepofod mOGdspppbrbfng the-paanpmﬁddat a
L Orer end L Ner Babinbheasghy  spsy kBd! Bak cnehubbbabiadkaan gyl act uring

t
t ol erances, a unl%orn1 pressure mnP?d subse y exer t he
surfactant- 5 EE?P§53§%Hﬁp§959nﬁgﬁPﬁ§tPéFF é@ﬁtéb@umgléyngaeéquéxmelab on

the front curvgsti8lebi chhér€ih0§ai@UsOPfhb€an®! ssists in the release
between said first and second mold parts and enables
removal of excess polymer molding material adherent to
said at least one surface of said first mold part; said

10 apparatus comprising:

a) support means mounting at least one said
first mold part being movable to a predetermined
location in said apparatus;

b) applicator means including at least one

15 surfactant applicator being arranged in spaced _
relationship above said support means, said at least one
surfactant applicator being positionable in vertical
alignment with said at least one first mold part;

€) means mounting an upwardly opening

20 reservoir containing a surfactant being interposable
between said applicator means and said support means for
said at least one first mold part at least one pad
member arranged in said reservoir for absorbing
surfactant from said reservoir;

25 d) actuating means for imparting a vertical
downward displacement to said applicator means to cause
said at least one surfactant applicator to contact said
at least one pad member and assume a quantity of said
surfactant therefrom, said actuating means thereafter

30 imparting a vertical upward displacement to said
applicator means; and

\
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ﬁallets. Upon the surfactant having been w cked up through each stanp pad
72, expelled through the respective nylon filter 100 and deposited on the

llower 10 surface of each stanp 50, the stanping head unit—46—and-stamps 50
are displaced upwardly, and the stanp pad arrangenent , 60 mn ervoir
70 is moved horizontally by means of -the piston-cyli Eﬂl\ﬂu ﬂﬂﬂ “ 6 out
of the stanping station 30 fromits position 15 bet umms
36, thereby freeing the space between thesgtanps 50 and the theremnth
aligned front curves 18 on nold pallet 10 or 14. Thereafter, the stanps 50
and the stanping head unit 40 are again shifted downwardly along t he
vertical guijde col ums 38)20mbynseeds @isﬁia@&ﬁg3§ayattéséfmbﬁianps 50 have
their surfactant-wetted | ower_end surfaces confact the surfaces 18b on

the front curvEEUARINGLBRARS FEYBSS ‘?n’g”%e’fle?ﬁﬁ'F’a%rtB?r?‘? n‘l’bfs
sur f act ant theapparaﬂukhbeﬁnéeﬁega&dtxpptnéﬁtdrLmeémmrnndns*mbsg on 25 each

respective fro t |

bei ng exerted géa% flpﬁ%ge’?)&fcgfa]%’o nag o‘iA?#Zé]rmeés%ﬁ%(sztﬁa\%e S

50. Subsequéntalyplld:mt@ran@m&)fdmrelanmmlsa}mmmumm&gal n m)ved
vertically upvgsghya Adty a3t é\%l UCH cif el 'E}lé“élgrﬁ%\%éa%tt&wé%% frames

14 nounting front curves 18 ad e stanp
surface portions of said at least one surfactant

applicator contact said at least one surface of said
first mold part so as to impart a coating of said

10 surfactant thereto.

2. An apparatus as claimed in Claim 1,
wherein a cover member is fixedly positioned on said
reservoir at least one aperture being formed in said
cover member is alignment with said at least one pad

15 member to enable said at least one surfactant applicator
to contact said at least one pad member.

3. An apparatus as claimed in Claim 2,
wherein said at least one paid member sealingly contacts
against a lower surface of said cover member adjacent

20 the circumference of said at least one aperture.

4. An apparatus as claimed in Claim 3,
wherein seal means extends about said reservoir and a
lower surface of said cover member so as to prevent
surfactant from spilling out of said reservoir during

25 operation of said apparatus.

' S. An apparatus as claimed in Claim 4,
wherein said seal means is positioned in a groove formed
in the lower surface of said cover member.

6. An apparatus as claimed in Claim 4,

30 wherein said seal means comprises an O-ring seal.
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‘1 station of the apparatus, while the preceding nolding pallet 10 or frane
14 which has the front curve surface thereon alread ' t he
surfactant is advanced out of the stanping station so as

d with
base 5 curves 19, as is known in the art. The pr ocﬁm‘\-ﬁ“gwmwmmepeat ed
e

wi th the subsequently introduced front curves 18 o s 0 or
frames 14 in the same continuous manner. The foregoihg structure enabl es

t he deposition 10 of a thin and uniform_‘lzgyer or filmof the surfactant
onto specified flange surface 18a of the“front curves 18 so as to enable
easi er subsequent separation of the base curves 19 therefrom and renoval of

t he HEMA- based ring nateri qr}mﬁl ' ' ifﬁﬂa' he hydrophilic
15 pol ymarilcont act | ens:g's, a%ﬂ)o conp e%liu%énr%}éjt}ﬁee&mn% | ggfl{seicfuenqe, and in
t he absence dfheketycSadid mpvar Manhel FHPEHRESR dekptcdhad@ hastidds bei ng

rel eased from¢ hfe 0P B e %}dﬁﬁﬁr@ﬁ %uﬁéé@%ﬁfhﬂ % fedia®0@ Ng descr i bed
enbodi nent 20 of tﬂe appar at us, .each rubber s%ar%cgo is shqwn as a di shed
el enent fast eftHah YAWIng o fhey cOmfantsd oL REFeT¥®3Tand act uati ng

constructi®n by means . aaxapparatuy akltldimdddrsEdaim ,reference to
Shown i n Fi g B TR SPARRRLen A PR AR FoREs by ehans of a
screw el enentof eadtigivhiieansparent?®lawkicomatiesdadn annular ring, with a
wi deni ng or wedge-|ikegannylag tlange pardt i ited 392py84mt @ be forced into
a simlarly confiqgured corrp%i.ng%tary gr.oove %6‘ structure 124'formed in the
end of its sWhssERl §dPipgality of said first mold parts are mounted
10 in predetermined spaced relationship on said support
means each in vertical alignment with respectively one
surfactant applicator of a plurality of said
applicators, a plurality of said pad members being
discretely located in said reservoir each in alignment
15 with respectively one of said surfactant applicators,
and a plurality of said apertures being formed in said
cover member each in alignment with respectively one of
said pad members.
10. An apparatus as claimed in Claim 1,
20 wherein said applicator means comprises stamping means
and said at least one surfactant applicator comprises a
stamp.
11. An apparatus as claimed in Claim 10,
wherein said actuating means raises said stamping means
25 upwardly into the initial position thereof subsequent to
imparting the layer of said surfactant to said at least
one, surface of said first mold part; and operative means
displaces said support means for said at least one first
mold part and successively conveys further mold support
30 means mounting at least one otheér said first mold part
into said location in said apparatus.

\
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“thereby cl anmpingly engagi ng the rubber stanp while 35 -26- 1 elimnating
the need for any screw nenber, the |atter of which_could conceivably |oosen
or .fall.off during continuous and repetitive operation of the apparatus.

This press-fitted engagenent of the resilient rubbeeuml” ma ts
flange 122 in the groove 124 ensures the f|rn1engag lﬂ“’l nl ’
elimnating a | oosenabl e fasteni ng conponent and si npli ffyi Ag ¥ hes st* uct ure
t hereof. Wiile there has been shown andgﬁescrlbed what 10 are considered to

be preferred enbodi nents of the inventi it will, of course, be
understood that various nodifications and changes in formor detail could

readily be made wi thouy jdepgrt LpgabaenL! ie sPhihba®int Beabfvention. It is,

t heref ore,” i nt ended t haf "t he nvention be no to thé exact form
and det ai | herhsnrnlshamdamgaassmpunéangnsal@oaangceasﬁgonessa@hlaﬁmlpﬁé whol e

of the invengbpprisesi Bpdiatioscreanishesei a2EL hatlAg 1P dpodt 26n By 35
said at least one pad member beneath said stamping means
5 and withdrawing said at least one pad member from said
location in said apparatus to enable said at least one
stamp to advance downwardly into contact with said at
least one surface of said at least one first mold part.
13. An apparatus as claimed in Claim 1,

10 wherein said at least one pad member comprises a porous
member absorptive of a solution in said reservoir
containing said surfactant.

14. An apparatus as claimed in Claim 1,
wherein an upper surface of said at least one pad member

15 facing said at least one surfactant applicator means is
covered by a membrane filter having a mesh size with
openings within the range of about 0.5 to 2.0 microns.

15. An apparatus as claimed in Claim 14,
wherein said membrane filter is a -nylon filter

20 controlling the amount of surfactant expelled upwardly
through said filter response to being contacted by said
at least one surfactant applicator so as to deposit a
predetermined quantity of said surfactant on contacting
surface portions of said at least one surfactant

25 applicator.

16. An apparatus as claimed in Claim 1,
wherein at least the surface portions of said at least
one surfactant applicator contacting said at least one
pad member operatively associated therewith for assuming

30 surfactant therefrom is constituted from rubber or a
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1 WHAT IS CLAIMED |IS: 1. An apparatus for applyin | east

one surface of a nold part of a two-part nold havi j el f part
.engageable with a 5 cooperative second nold part f EI@B aﬂﬂu pol yrer
articles, wherein said surfactant assists in the rel d first

and second nold parts and enabl es renoval of excess pol ynmer nol di ng

mat eri al adherent to said at |east one surface of said first nold part;
said 10 apparatus .conprising: a) suppoLgjoeans nounting at |east one said
first nold part being novable to a predeterm ned | ocation in said
apparatus; b) applicator neans including at | east one 15 surfactant

appl i cat op b@bﬂﬁoﬁh&a!@&ﬁ?riﬁrfé)a%b&@%% Olfét ifamd Qared S0 support neans,
said at | east one surfactant applicator being positionable in verti cal

ali gnment wi EhldgPB®at | east one first nold part; c) means mounting an
upwar dl y opening 20 refpS VAR appirmitusicas claimed aimM disiing 1,nt er posabl e

bet ween sai d | i cat or, means and sai.d, S t | l.eyast one

first nold pﬁgggﬁfnl‘%a%%u%ﬂ@iﬁ’a qErresrﬂ)léq "Kr)%lgf'e%ﬁa%s%% a?%sgekro\%tre or

absor bi ng5suoh asa hdit sépponts miednsss @aali rsalxh first mold @artactuating neans

for inparti ,ﬁi%yf%}_ﬁ%ag M\A@uqv@ %l*za%ﬁitné% R hijeat or means to
one sur

cause said a as actant applicator to contact said at |east one

pad nenber apelymenrrortantadensy agd o4} ERAAMRARANI fHenger BREtILNY
actuating Negdehtdei£MIH means being operatively aligned with

respectively one of a plurality of said surfactant

10 applicator whereby contact between said front curve and
an associated surfactant applicator transfers a thin
film of said surfactant to a facing surface on said
flange portion about said front curve from said
surfactant applicator so as to thereby at a subsequent

15 demolding operation facilitating detaching of a second
mold part comprising a base curve for said lens and a
ring of excess molding material adhesively deposited on
the surfaces of said flange portion about said front
curve. '

20 18. An apparatus as claimed in Claim 17,
wherein said support means for said first mold parts
comprises at least one mold pallet.

19. An apparatus as claimed in Claim 17,
wherein spring means resiliently mount each said

25 surfactant applicator on said applicator means to enable
each said surfactant applicator to floatingly displace
relative to each other upon contacting said respective
front curve so as to ensure an even contact to be
applied to each said front curve and impart a uniform

30 layer of said surfactant to each said front curve.
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30 inparting a vertical upward di splacenent to said applicator means; and

35 1 e) neans for displacing said reserVOIT tlng nmeans
fromthe interposition thereof in said apparatus bet sald appl

neans and said at |east one first nmold part, said act sai d
5 applicator means displacing said applicator neans do Hgﬂfxt ent
such that the surfactant-wetted surface portions of said at ‘| elists O

surfactant applicator contact said at legst one surface of said first nold
part so as to inpart a coating of said 10 surfactant thereto. 2. An
apparatus as claimed in Caim1l, wherein a cover nenber is fixedly

positionedyon said reseioi mrataﬂgg&&&;u@ngsa@q@wea Gei i dier ed in said -

cover nenber is allgnrregC h i d_at st one{\:_a ad 15 nber to enable

sai d at Ieasﬁhﬁ¥ SRig & %ﬁﬁ% °85t5P 8c55 | east one pad

menber. 3. Ancmmnase@uanaanmhaamemembeeluouniedwharamnemﬁ suxtfakceasf one

paid enber A8 R2RLACE A4S b Ba) PUCFaBN' (308 O SUaecpye TETDer
e CI | €as

adj acent 20 ere ce o sal one
appar at us s pedamembernagtiasurfacehencsaideat heass @mténagtamgad sai d
reservoir angd.a+l ower surface of said cover nenber so as to prevent

. surfactant fron1sp|II|n? out of said reservoir during
An apparatus as claimed in Claim 20,

wherein said end surface comprises an annular groove for
clampingly receiving said surfactant applicator.

10 22. An apparatus as claimed in Claim 1,
wherein said surfactant comprises a polyethylene oxide
sorbitan mono-oleate.

23. An apparatus as claimed in Claim 1,
wherein said surfactant comprises an oleate ester of

15 sorbitol and its anhydrides copolymerized with
approximately 20 moles of ethylene oxide for each mole
of sorbitol and sorbitol anhydrides, of generally the

formula:
HO( C2H‘O)w '( OCZHC )ROB
20 L7
(o) CH(OC,H,), OH
HaC(OC.H )R
25

[Sum of w, x, ¥, 2 is 20; R is (C,-H55)CO00]

24. A method for applying a surfactant to at
least one surface of at least one first mold part of a

30 two-part mold utilized for the molding of polymer
articles so as to facilitate disengagement between said

\
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25 operation of said apparatus. 5. An apparatus as clained in Caim4,
wherein said seal neans is positioned in a groove formed in the | ower
surface of said cover menber. 6. An apparatus as cIained in Clain14 30
wherei n said seal nmeans conprises an Oring seal. -29-1

7. An apparatus as clainmed in Gaim2, wherein s n orrprrses
a flat plate having at |east one t ranspar ent surf:H Ilmm”"lﬁ j bI e
visual viewi ng of the contents of said_ggservoir. 5 ¢

apparatus as claimed in Caim?7, wherein said transparent surface portron
is constituted of a rigid transparent plastrc material. 9. An apparatus as

claimed in le%mﬂmomefosfe 2réh 4 abédIn@ mS P Upd £ SAndOtKe PRéMSVAT ©
nounted 10 in_predeterm ned rel afionship on sald support neans each

in vertical aF. ARKeRXCGFS H“?igb%%tmﬁ/’é?&l%ep’é%ﬁqxa‘ét%ts%’gﬂ)l"F'E:alé%s‘bf a

plurality ofonei gunpate Con 0sSid af M st AMd1d prsish B hdEHEEr S being
di scretely Iocatedrr1s§hfireservo r each in alignment 15 with respectively

one of said SUPPRETHNY ?ﬂ§E§R%r *and a plurality of sai d apertures being
formed i nS5sai d cover mehbesowiauh supmintymearis wmauntierpesdiidvaty one of said

pad menbers.; dlst AShS PP Yo 1tf il T d brdd¥it®rinined location;

b) arranging applicator means including at

least one surfactant applicator in spaced relationship
above said support means, and positioning said at least

10 one surfactant applicator in vertical alignment with
said at least one first mold part;

c) coating said at least one surfactant
applicator with a layer of surfactant by contacting at
least one pad member located in a reservoir containing a

15 supply of said surfactant;

d) withdrawing said reservoir containing said
at least one pad member to a position offset from said
at least one surfactant applicator; and

e) displacing said applicator means

20 downwardly to an extent such that surfactant-wetted
surface portions of said at least one surfactant
applicator contact the at least one surface on said at
least one first mold part to impart a coating of said
surfactant to said surface.

25 25. A method as claimed in Claim 24, wherein
said applicator means comprises stamping means and said
at least one surfactant applicator comprises a stamp.

26. A method as claimed in Claim 25, wherein
said stamping means is raised upwardly into the initial

30 position thereof subsequent to coating said surfactant
on said at least one first mold part; and displacing

\
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20 wherein said applicator means conprises stanping nmeans and said at | east
one surfactant applicator conprises a stanp. 11. An apparatus as cl ai med |n
Cl ai-m 10, wherein said actuating means raises SakéﬂﬁﬁmﬂﬂTErﬁﬁaﬁ§—25

upwardly into the initial position thereof subsequ t he
| ayer of said surfactant to said at 1east one SUM\M ﬂﬂﬂ ““gt mol d
part; and operative neans di splaces” sai d support r msasd at | east
one first nold part and successively cagyeys further nold support 30 neans
nounting at |east one other said first nDId part into said |location in said

apparatus. 35 -30- 1 12. An apparatus as clainmed in Caim

11, whereiin said %ﬁﬁérﬂ%@éﬁé‘gfférhdaﬁa LessitDig @edis@sbasne NI i ses
operative neans for alternatlngwéa ositioning sald at Iiiitlone ad nenber
beneat h saldngﬁﬂi§¥XFrﬁ%REPE¢ thRFAWPPRE PR &t FRid 1Rt nmenber

fromsaid location in Zad zapmmmaimrmﬁﬁécb iaicllaim | BASt one stanp to
advance downwardly into onta h sal ur sai d at
| east one f |?3’Pp¥r§’d’$a§]& t?f)p%?s&’t W%Iaatf ﬁgec?'ﬁ% Jdaem 54 , 10
wherein s&i cbad mm: cb&nqm etk rs tammin e aean s arel withdrawisgsor pti ve
of a solutiog, é’n&%%f ‘ﬂ*cffn SR A 3 G WAl Haidl 4t A

appar at us as C alned In
least one stamp to advance downwardly into contact with

said at least one surface on said at least one first
mold part.

10 28. A method as claimed in Claim 27, wherein
said at least one pad member éomprises a porous member
absorptive of a solution of said surfactant.

29. A method as claimed in Claim 28, wherein
an upper surface of said porous member is covered by a

15 membrane filter having a mesh size with openings'within
the range of about 0.5 to 2.0 microns.

30. A method as claimed in Claim 29, wherein
said filter is a nylon filter controlling the amount of
surfactant passed outwardly through said filter in

20 response to pressure exerted thereon by said at least
one stamp upon being contacted thereby so as to deposit
a predetermined quantity of said surfactant on said at
least one stamp.

31. A method as claimed in Claim 25, wherein

25 at least the surface portions of said at least one stamp
contacting said at least one pad member for assuming
surfactant therefrom is constituted from rubber or'a
compound comprising about 90% urethane and 10%

silicone.
30 32. A method as claimed in Claim 25, wherein
a plurality of said first mold parts are mounted on said
\

35



wherei n an upper surface of said at |east one pad nmenber 15 facing said at
| east one surfactant applicator nmeans is covered by a nenbrane filter
having a nesh size with openings within the range of abou :

m crons. 15. An apparatus as clained in Caim 14, whereiJW menbr ane
Ye

filter is a nylon filter 20 controlling the anount of s !’@ﬂ”ﬂmf

upwardly through said filter response to being contacted

one surfactant applicator so as to deposi3sa predetermn ned quantity “of *said
surfactant on contacting surface portions of said at |east one surfactant
25 applicator. 16. An apparatus as clained in Claim1, wherein at |east the
surface porli cssppbreancans femingret sedstctene pgphléttaterchcmatidet i ng sai-d
at | east one p [ . i_at | r assum ng 30
sur fact ant thefl(ej’fgr%%$is?%%€gl téluﬁé%l%r?}%craﬁb erﬁ@ofglgeM%.QJd)-Bl-. 1 conpound
conpri si ng abcnc@upassing flangel PRO%isn ifesnmoldingya hysrophdd igs cl ai ned
in Caiml, Wisifimed dontadt ey, dich 'daid <t MYl palr®sTBeRhgd S on

sai d support reans, each said first nold part conprising a front curve for
mol di ng a h§dRRAFAL VN ieaneshwith respestd vadve AEmSads f§aPPange
portion, each wrirehpldbritaits Hetwegnopheaifacing FurFaee wnt Baid

flange portion of the front curve and an associated

stamp transfers a thin £ilm of said surfactant to said

surface from said stamp, thereby facilitating subsequent

10 release of a second mold part forming a base curve for

molding said leans and a ring of molding material

adhesive deposited on said flange surface.

33. A method as claimed in Claim 31, wherein
each said stamp is resiliently mounted on said stamping

15 means to enable each said stamp to floatingly displace
relative to each other upon contacting said respective
surface in the flange about the front curve so as to
ensure an even contact to be applied thereto and to
impart a uniform coating of said surfactant to each said

20 surface.

34. A method as claimed in Claim 24, wherein
said surfactant comprises a polyethylene oxide sorbitan
mono-oleate.

35. A method as claimed in Claim 24, wherein

25 said surfactant comprises an oleate ester of sorbitol
and its anhydrides copolymerized with approximately 20
moles of ethylene oxide for each mole of sorbitol and
sorbitol anhydrides, of generally the formula:

30

35



respectively one of a plurality of said surfactant 10 applicator whereby
contact between said front curve and an associated surfactant applicator
transfers a thin filmof said surfactant to a faci surface on said flange

portion about said front curve fromsaid surfactant appli so as to
thereby at a subsequent 15 denol di ng-operation fa detachimg of a
second nold part conprising a base Curve for sai d M@!’lﬁ of excess
nol di ng material adhesively deposited oR36ke surfacesc

portion about said front curve. 20 An appar at u§ as clalned
in Caim1l7, wherein said support neans for sald first nold parts conprises
at | east ode nold pall 1 n appar at us cba in Caim1l7, wherein.
Spring means reS|I|entP? ﬁnﬁ Oﬁé h said 25§§SF efa t applicator on said
applicator nmeans to enabl e each sal fact ant applicator to floatingly
displace relative to each other upgnh conyacting said respective front curve
SO as to ensure an even contact to ied to each said front curve and
inmpart a uniform 30 | ayer of said surpéct a H(@cgﬁcp &@i d front curve. 35
-32- 1 5 20. An apparatus as cl ai dam 1, wherein said at

| east one surfactant applicator conprlsestgmqmguufunnenber nounted in an
end surface of )

[Sum of w, X, ¥, 2 is 20; R is (C,,H55)COO]

10 36. A method as claimed in Claim 24, wherein
about 0.05 to 0.50 mg of surfactant is applied to each
said surface of said one mold part.

37. A method as claimed in Claim 15, wherein

~ a cover member having at least one aperture for said at

15 least one pad member is sealingly mounted over said
reservoir.

38. A method as claimed in Claim 37, wherein
said cover member is provided with transparent surface
portions to enable viewing of the contents of said

20 reservoir.

25
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-said applicator neans adapted to face said at | east one 5 pad nenber and
surface on said at least on first nold part. 21. An apparatus as clainmed in
Claim 20, wherein said end surface conprises an annul ar groove for
clanpingly receiving said surfactant applicator. 10 22. An
apparatus as clainmed in Caim1l, wherein said surfactant conprises a
pol yet hyl ene oxi de sorbitan nono-oleate. 23. An apparatus as clained in
Claim1, wherein said surfactant conprises an ol eate ester of 15 sorbito
and its anhydrides copol ynerized with approxi mately 20 nol es of ethyl ene
oxi de for each nole of sorbitol and sorbitol anhydrides, of generally the
formula: [err] 24. A nethod for applying a surfactant to at |east one
surface of at |east one first nold part of a 30 two-part nold utilized for
the nmol ding of polymer articles so as to facilitate di sengagenent between

said 35 -33- 1 first nold part froma second nold part and the renova

of any excess nolding nmaterial present on said at | east one surface on said
first nold part, said nmethod conprising the steps of: 5 a)

novi ng support means _m)unt/i ng said at o
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least one first nold part to a predeterm ned | ocation; b) arranging
applicator neans including at |east one surfactant applicator in spaced _
rel ati onshi p above said support nmeans, and positioning said at |east 10 one
surfactant applicator in vertical alignment saMmth said at | east one first

nmol d part; c) coating said at |east_one s N applicator wwth a | ayer
of surfactant by contacting at |east one ati | ocated in a reservoir
containing a 15 supply of said surfactant rawi ng said reservoir
containing said at |east one pad menmbef t§ on offset fromsaid at

| east one surfactant applicator; and_e) 4t sai d applicator nmeans 20
downwardly to an extent such that su%fact:
said at |east one surfactant applicafor
said at |least one first nold part to inp
sai d surface. 25 25. A nePhodlia
sai d applicator neans conprises stanpi nJ[i¥
surfactant applicator conprises a sganp.
25, wherein said stanping neans is Ta ‘
position thereof subsequent to coati rg
first nold part; and displacing 35

N
N
b at gQeast one surface on
1ng QB said surfactant to
ed | Cl ai m 24, wherein
sai B-at | east one

hod as clainmed in Caim

into the initial 30
ant on said at |east one
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-34- 1 said support neans frbmand inserting at | east one successive
support neans into position at said location. 27. A nmethod as clained in
Claim 24, -conprising alternatingly positioning at |east one said 5 pad
menber beneath said stanping neans and wit hdrawi ng said pad nenber from
said location to enable said at |east one stanp to advance downwardly into
contact with said at |east one surface on said at |east one first nold
part. 10 28. A nethod as clainmed in Claim?27, wherein said at

| east one pad nenber conprises a porous nenber absorptive of a solution of
said surfactant. 29. A nethod as clained in Caim 28, wherein an upper
surface of said porous nenber is covered by a 15 nenbrane filter having a.
mesh size with openlngs." thin the range of abou$¢d.5 to 2. q crons. 30. A

method as clainmed in 29, wherein said filGeT is a nylpgelfilfer
controlling the anDunt_a__. rfactant passed oygtwardly thr{ag filter
in 20 response to presul ¢f exerted thereon by said at | easly 0 np upon
bei ng cont act ed therebu 59l s to déposit a predetermned glaptlyt f said
surfactant on said at jeep®| one Atanp. 31. A nethod as cl plgrp@ i ai m 25,
wherein 25 at |east the B fce-~pofi-1 ONS of  sSal-d--at A RTE Bt .
contacting said at |eas o'¢ dd enber forfaséuh1hg édr 3 At tfom
I's constituted from rubp '$f:f ssafal® e SEHD oAt hane and
10% si | i cone. 6z i-_;;; ]
(€1 o
5
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30 32. A nmethod as clainmed in Caim25, wherein a plurality of
said first nold parts are nounted on said 35 -35- 1 support neans _
formngrat |east one pallet, each said first nold parts conprising a front
curve and enconpassing flange portion for nolding a hydrophilic polyner
contact |lens, each said first nold parts being 5 operatively aligned with
respectively one said stanp whereby” contact between the facing surface on
said flange portion of the front curve and an associ ated stanp transfers a
thin filmof said surfactant to said surface from said stanp, thereby
facilitating subsequent 10 rel ease of a second nold part form ng a base
curve for nolding said leans and a ring of nolding material adhesive
deposi.ted on said_flange surface. 33. A nethod as clained in Caim 31,
wherein each saiy ;~y“;_;_hisfiliently nount ed on said stanmping 15 nmeans to
Q -.gszgie y displace relative to each other upon
N ipe fl ange about the front curve so
l ;aplied thereto and to inmpart a uniform

8 \:J
el ¢.d 20 surface. 34. A nethod as cl ai ned

contacting said C
as to ensure an e\e
coating of said sSuxpNETa N
in Caim24, whereiy\ \\
sor bi tan nono- ol eat € - N
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35. A nethod as clained in Caim24, wherein 25 said surfactant conprises
an ol eate ester of sorbitol and its anhydrides copolynerized with

approxi mately 20 nol es of ethylene oxide for each nole of sorbitol and
sorbitol anhydrides, of generally the forrmula: 30 35 -36- [err] 10

36. A nethod as clained in daim24, wherein about 0.05 to 0.50 ng of
surfactant is applied«o each said Surface of said one nold part. 37. A
nmet hod as clainmed in Caim15, wherein a cover nenber having at | east one

aperture for said at 15 |e o] ﬁﬁ% ngﬁaﬁggsover sai d
reservoir. 8@%%&‘%@5 Eﬁ%dgﬁ?lﬂﬂ%ggg E%ﬁ’:i er el n Sal d cover nenber
i's provided with transparentARBSFRAQ GpeiEe view ng of the
contents of said 20 reservoir. 25 30 35

A method of and apparatus for employing a
surfactant which is provided in order to assist in the
5 release from each other of mold components of a multi-
part mold employed in the molding of polymeric articles;
for instance, such as a hydrophilic contact lens, upon
completion of the molding process for the polymeric
articles. The surfactant is applied in the form of a
10 film or coating on surface portions of one of the mold
components in order to facilitate the disengagement
between the mold components during demolding, and the
removal of excess polymeric molding material adhesively
deposited on surfaces thereon.
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