DEMOLDI NG OF OPHTHALM C LENSES DURI NG THE MANUFACTURE THEREOF FI ELD

[ 0001] The present invention relates to nethods, devices, and systens used

i n the nawmofactazs@9of opht hal mc | enses, such as cont actPCirarss@s/044bs e
specifically, nethods, devices, and systens for denol ding ophthal mc | enses
using a puncher to separate two nold hal ves are descri bed. BACKGROUND

[ 0002] I nj ection-nol ded ophthalmc |lens nold assenblies used int le
manuf act ure of cast nol ded contact |enses, such as hydrogel and silicone
hydr ogel contact |enses, typically require a denoldinu step to open or

separate thg e% y;ﬁ%fg;bgome q;lmt@tma%fﬁémmemﬁmmmmor med in

the nold ass ens attached to one of the nold

hal ves, and then is separated theré?ﬁ and further processed. [0003] A
nunber q& ﬁﬁchniques for separating two nold sections are known in the art.
One denol & g technique is referred to as decappi ng, which invol ves
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approac decap ng I's the app |ca ion Tateral forces against t
out er peﬁmﬂﬁmeneofommmmhd1assembHMBUmnaaUsﬁwdeﬂbmﬂammﬁmﬂboneﬂmﬁ%ﬁkvh@ mal e
or female nold to then brea%

Anot her ®fp V%EE%%F§£WHQHW§3’8pﬂ%ﬁe8%$’%§2§§ &Eﬁégbfezgée§gg%ggfﬁg&%5%%e
bet ween debgitedo nol d sections to pry them apart.

BACKGROUND

[0002] Injection-molded ophthalmic lens mold assemblies used in the manufacture of cast
molded contact lenses, such as hydrogel and silicone hydrogel contact lenses, typically require a
demolding step to open or separate the male and female mold halves after the lens has been
formed in the mold assembly. The formed lens remains attached to one of the mold halves, and
then is separated therefrom and further processed.

[0003] A number of techniques for separating two mold sections are known in the art. One
demolding technique is referred to as decapping, which involves mechanical devices for
physically separating the two mold sections. One approach in decapping is the application of
lateral forces against the outer perimeter of a mold assembly to cause deformation to either the
male or female mold to then break the seal force that hold them together. Another approach is
the use of one or more wedges to separate the space between the two mold sections to pry them

apart.

SUMMARY

[0004] New methods, devices, and systems for manufacturing molded ophthalmic lenses,
such as contact lenses, are described. The present methods utilize ophthalmic lens demolders to
separate the mold parts of an ophthalmic lens mold assembly so that the molded ophthalmic lens
can be removed from one of the mold parts and further processed. The present methods, devices,
and systems are useful in demolding lens mold assembilies by separating a male mold part from a
female mold part using a punching technique. It can be understood that the male mold part
includes a convex molding surface that corresponds to the back surface of the ophthalmic lens,
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SUMMVARY [ 0004] New net hods, devices, and systens for nmanufacturing nol ded
ophthal m c | enses. such as contact |enses, are described. The present

met hods wol2pme26qsbt hal m ¢ | ens denol ders to separate tireTraskaopassbs of an
ophthalmc lens nold assenbly so that the nol ded ophthal mc | ens can be
removed fromone of the nold parts and further processed. The present

nmet hods, devices, and systens are useful in denolding | ens nold assenblies
by separating a nale nold part froma fenmale nold part using a punching
technique. It can be understood that the nmale nold part includes a convex
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part to weldapast & thee Puglbagansh Adapg! laYn g bes &0 T Hethode @

di scl oseg.,hgkigl Brobdd¢l ude a method conprising placing a | ens nold assenbly
conprising a first nold part and a second nold part under a puncher. The

| ens ol W08 s erfyk ynesbersadiposad rhsteaite dnchisist hangthad samyisinguplpcing aaleppndd
contact |ens... ~ | o bier. st
one. punchE Y B P e R . e Aol ves
movi ng t 4seenphincheminglaomgldah oakthslmid 1dms.nsieh oyl d nobled deftasieldnhy Thheuhdws nol d
assenbly and. puncturing throu a surface | ayer ; i r§t A i

met hod { BT (s DAL apsh e B B s Bt 1S B Al
part af t geschh@ethbd sivolwed slopiag thei minghenalbedat htiouithintaocySeadefieedttyehs Boond
nmold part fromthe first nold part. [0006] Anot her exa th hods
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one punchcRid xh@pdndsttenende daydi 6f ale RBshdOfoR NS RRLYirsk Snd1®yed is

t hrough an opening of a stripper device for stripping a lens nold part. The
net hod fWFF‘é‘rtmiOH%?iﬂ’cfé@a@FgﬁﬁF‘f?&dP’r?éd%WT?f@t@tféﬁ%‘E@B?"é t he puncher reaches

a suppor foofd)! etdBuePRligHE &F FOMSIHIRA{INM AcletNhciBEd asaRDLY wad 4 hen
returning the pincher to a position th,it requires the puncher to nove back

t hrough punehespemiprigingft tehw ose mupghepindaiandiag epoo A disst p1d of ypyrarbodsds ur e

of the p&%&%“&mrdu@%(%ﬂt&p%né %If at é%t%pptep d&cd Pd?tslﬂ?ﬂpmgca h&RSHE rﬁg}t.defhe method
further includes stopping the moving step before the puncher reaches a support palette
configured for supporting a lens mold assembly and then returning the puncher to a position that
requires the puncher to move back through the opening of the stripper device.
[0007] A still further feature of the present invention relates to an ophthalmic lens demolder
comprising a puncher that comprises a punch body comprising a punch bore. A punch pin
comprising a pin tip is located in the punch bore such that the pin tip extends beyond a distal end
of the punch body. The demolder further includes a support plate structured for supporting at
least one part of a two part mold assembly to be demolded and wherein the punch pin is sized
and moved with sufficient force to puncture through a mold layer of a lens mold assembly for
demolding.
[0008] In another example, a puncher is provided for use with the system for demolding.
[0009] An additional feature of the present invention is a puncher for punching through a

flange layer of a mold part using one or more than one punch pins.
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conprising a puncher that conprises a punch body conprising a punch bore. A
punch pin conprising a pintipis |located in the punch bore such that the
pin tip exbend®2beyond a di stal end of the punch body. Ph@/usenmwlogans f urt her
i ncludes a support plate structured for supporting at |east one part of a
two part nold assenbly to be denol ded and wherein the punch pin is sized
and noved with sufficient force to puncture through a nold |ayer of a |ens
nol d assenbly for denolding. [0008]1n another exanple, a puncher is
provided for use with the system for denol ding. [0009] An additional feature
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ophthaln1814en§;denolde S

arious examples (?’fs the present m%er?tmneare "described in detail in the detailed
description and claims below. Any feature or combination of features described herein are
included within the scope of the present invention provided that the features included in any such
combination are not mutually inconsistent as will be apparent from the context, this
specification, and the knowledge of one of ordinary skill in the art. In addition, any feature or

combination of features may be specifically excluded from any example of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a schematic cross-sectional side view of an ophthalmic lens mold assembly;
[0014] FIG. 2 is a partial cross-sectional side view of the mold assembly of FIG. 1 in an
assembled state;

[0015] FIG. 3 is a schematic view of an ophthalmic lens mold assembly demolder provided as
described herein;

[0016] FIG. 4 is a partial enlarged perspective view of the loading palette or plate of FIG. 3;
[0017] FIGs. 5 and 6 are perspective and cross-sectional side views, respectively, of a
puncher of the ophthalmic lens mold assembly demolder of FIG. 3;

[0018] FIG. 7 is a cross-sectional side view of a punch top of the ophthalmic lens demolder of
FIG. 3;

[0019] FIG. 8 is a perspective view of a punch bottom of the ophthalmic lens demolder of
FIG. 3;

[0020] FIG. 9 is a perspective view of a punch pin of the ophthalmic lens demolder of FIG. 3;
[0021] FIG. 10 is a cross-sectional side view of the punch bottom of FIG. 8 engaged to the
punch top of FIG. 7;

[0022] FIG. 11 is a cross-sectional side view of the puncher of FIGs 5-10 moved over an

ophthalmic lens mold assembly to be demolded:
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[ 0012] Vari ous exanpl es of the present invention are described in detail in
the detailed description and clains below. Any feature or conbi nation of

f eat ur es wWoe=eorectoherein are i ncluded w thin the scopePofi/ush@opuasent
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specification, and the knowl edge of one of ordinary skill in the art. In
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and cross-sectional side views, respectively, of a

DETAILED DESCRIPTION

[0025]  The detailed description set forth below in connection with the appended drawings is
intended as a description of examples of ophthalmic lens mold assembly demolders provided in
accordance with the present invention and is not intended to represent the only forms in which
the present invention may be constructed or utilized. The description sets forth the features and
the steps for constructing and using the demolders in connection with the illustrated examples. Tt
is to be understood, however, that the same or equivalent functions and structures may be
accomplished by different examples that are also intended to be encompassed within the spirit
and scope of the invention.

[0026] FIGs. 1 and 2 schematically illustrate a representative ophthalmic lens mold assembly
10 for use with the present methods, systems, and apparatus for demolding an ophthalmic lens
mold assembly. The mold assembly 10 comprises a male mold part or half 12 and a female mold
part or half 14 and is the subject of Pat. No. 6,405,993, the contents of which are expressly
incorporated herein by reference as if set forth in full. Broadly speaking, the male mold part 12
comprises a convex lens forming surface 16, a mechanical engagement region 18, an annular
surface region or male flange region 20, and a skirt section 22, which may be referred to as a rim
or rib, having an axial end 22a.

[0027] The female mold part 14 comprises a concave lens forming surface 24, an overflow
and mechanical engagement region 26, an annular surface region or female flange region 28, and
a cylindrical wall 30, which is transacted by the annular surface region 28 into a first rib or rim
region 32 having a first axial end 32a and a second rib or rim region 34 having a second axial
end 34a.

[0028] The male and female mold parts may be formed from polypropylene by injection

molding and the mold assembly 10 may be understood to have a mold center having an axis that



puncher of the ophthalmc Iens nold assenbly denolder of FIG 3; 100181FI G
7 is a cross-sectional side view of a punch top of the ophthalmc |ens
denol der w0 2p1®256839 100191FI G 8 is a perspective view eCTASpUOM4bOt t oM of
the ophthalmc | ens denolder of FIG 3; [0020]FIG 9 is a perspective view
of a punch pin of the ophthalmc | ens denolder of FIG 3; 100211FIG 10 is
a cross-sectional side view of the punch bottomof FIG engaged to the
punch top of FIG 7; [0022]FIG 11 is a cross-sectional side view of the
puncher of FIGs 5-10 noved over an ophthalmc I ens nold assenbly to be

denol ded;, through the center of both mold halves. Other thermoplastic resins suitable for injection
molding may be used, such as polystyrene resins.
[0029] The ophthalmic lens mold assemblies useful with the present ophthalmic lens mold
assembly demolders and related methods can be used in the cast or static molding of ophthalmic
lenses. For purposes of convenience, the present disclosure will refer to contact lenses as an
illustrative example of an ophthalmic lens.
[0030]  With reference to FIG. 2, which is a partial cross-sectional side view of the mold
assembly of FIG. 1 showing the male mold part 12 engaged to the female mold part 14, the
convex lens forming surface 16 and the concave lens forming surface 24 together define a lens
forming recess or lens forming cavity 36. In casting an ophthalmic lens body, a polymerizable
composition is first deposited on the concave lens forming surface region 25 of the female mold
part 14. The polymerizable composition contains reactive compounds suitable to form
polymerized ophthalmic lenses or contact lenses. In certain examples, the lenses are hydrogel
Jenses (e.g.. they are able to absorb and retain water in an equilibrium state). In additional
examples, the lenses are silicone hydrogel lenses (e.g., silicone containing lenses that are able to
absorb and retain water in an equilibrium state). The composition may also contain additional
ingredients, such as polymerization initiators, cross-linking agents, ultraviolet blocking agents,
tinting agents, wetting agents, the like, and combinations thereof.  After placing the
polymerizable composition on the female mold part 14, the male mold part 12 is then engaged
with the female mold part 14 to trap a sufficient amount of the polymerizable composition in the
lens forming recess 36.
[0031] Exposing the polymerizable composition to heat or light, such as UV light, initiates a
polymerization reaction, and the polymerizable composition reacts to form a polymeric lens
body in the lens forming recess 36. Thus, the polymeric lens body formed in the mold assembly
can comprise a hydrogel contact lens body, including a silicone hydrogel contact lens body. The
male and female mold parts 12, 14 are now ready for demolding to reveal the ophthalmic lens
body formed in the lens forming recess 36.
[0032] Radially outward relative to the two overflow cavities 38, 40 are the two annular
regions or flanges 20, 28 of the male and female parts, respectively. As shown in FIG. 2 by the

arrow 42 on the female flange 28 and a corresponding flange region 43 above the arrow on the
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WO 2011/ 025639PCT/ US2010/ 044406 [0023]FIG 12 is a cross-sectional side
view of the puncher of FIG 11 after denolding the lens nold assenbly; and
[ 0024] FI 80 20B/02563ar e cross-sectional side views of an &CTasA@Ei0w&06

ophthal mc | ens nold assenbly denol der. DETAI LED DESCRI PTI ON [ 0025] The
detail ed description set forth below in connection with the appended
drawings is intended as a description of exanples of ophthalmc Iens nold
assenbly denol ders provided in accordance with the present invention and is
not intended to represent the only forms in which the present invention may
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steps for constructing and using the denolders in connection with the
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repr esenbe?gvlv Vgitgx%ame?y nﬂe sepg‘gt?onnrggzon 33 anm yarget or puncture point or points 52 can
be points on the male mold flange 20, and the impact point or push points can be points on the
female mold flange 28 (not illustrated). Depending on the number of punctures used to separate
each mold assembly, there may be one set of puncture and impact points 52, 43 or more than
one, such as three or four sets located along the impact region 42.
[0033] FIG. 3 schematically illustrates an ophthalmic lens mold assembly demolder, which is
generally designated 44. The assembly or demolder 44 is configured to concurrently demold a
plurality of mold assemblies 10, such as two or more, for example six, or only one at a time by
limiting the number of punchers installed in the assembly or activated in the assembly to one or
by loading only a single mold assembly 10 for demolding. In one example, the assembly 44
comprises a loading palette or plate 46 for receiving a plurality of lens mold assemblies 10 for
demolding, a stripper plate 48 for stripping the mold parts or mold halves following a punching
operation, and a plurality of punchers 50 for punching the separation regions 42 of the plurality
of mold assemblies to separate the molds, as further discussed below. In a particular example,
the plurality of punchers 50 are mounted on a header 51 which is in turn connected to a single
axis movable carriage (not shown) for moving the header and the punchers along a y-axis. The
carriage may embody any number of conventional devices for traversing along an axis to move
the punchers against the mold assemblies and then subsequently returning to a position for
loading new mold assemblies. For example, the carriage may embody a single axis robot arm, a
rack and pinion gear drive system, an actuating cylinder drive system using pressurized gas or
fluid, and one or more springs for dampening and/or returning the header to the loading position.
The plurality of punchers 50, or one puncher in a single mold operation, may collectively be
referred to as a punch header 53. As illustrated in FIG. 3, the loading palette or plate 46 is
configured to load the lens mold assemblies 10 with the male mold part 12 below the female
mold part 14, although other configurations are possible such as, for example, the female mold

part 14 below the male mold part 12.



10 for use with the present nethods, systens, and apparatus for denvol ding
an ophTlialmc lens nold assenbly. The nold assenbly 10 conprises a male
nol d par tworohial2f6382 and a female nold part or half 14 aod/tsgomwhesdsabj ect
of Pat. No. 6,405,993. the contents of which are expressly incorporated
herein by reference as if set forth in full. Broadly speaking, the nmale
nold part 12 conprises a convex lens formng surface 16, a nechani cal
engagenent region 18. an annul ar surface region or nale flange regi on 20,
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which is a partial cross-sectional side view of the no

the example illustrated in FIGs. 3 and 4, once positioned. the mold assembly 10 would have its
outer convex surface 64 of the female mold part 14 pointed towards the punchers 30, as shown in
FIG. 3. Alternatively, the receiving bore 54 can be configured to receive a mold assembly to be
loaded from a rib axial end 32a first.

[0035]  With reference again to FIGs. 1 and 4, the rib 22 on the male mold part 12, which is a
generally cylindrical structure, has a rib diameter 66, measured from edge to edge at the rib axial
end 22a taken along the largest measurement. The rib diameter 66 is smaller than the flange
diameter 60 of the receiving bore 54 so when the male mold part 12 is separated from the female
mold part 14, as further discussed below, the male mold part falls through the through opening
62 of the loading palette 46 and is collected below for further processing. Alternatively, the male
mold part 12 can be designed to have a rib 22 sized such that, when the male mold part is
engaged with the female mold part 14, the rib skirt axial end 22a extends above the second axial
end 34a of the female mold. and the rib diameter 66 of the male mold part 12 is greater than a
wall diameter 68 measured edge to edge of the female mold part 14. In this example. the wall
diameter 68 is smaller than the flange diameter 60 of the receiving bore 54 so that when the male
mold part 12 is separated from the female mold part 14, the female mold part falls through the
through opening 62 of the loading palette 46 and is collected below for further processing.

[0036] As illustrated in FIGs. 1-3, the cylindrical wall 30 similarly has a wall diameter 68
measured from edge to edge at the second rib axial end 34a taken along the largest measurement.

The wall diameter 68 is smaller than the bore opening 56 of the receiving bore 54 but larger than
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assenbly of FIG 1 showng the male nold part 12 engaged to the femal e nold
part 14, the convex lens form ng surface 16 and the concave | ens form ng
surface 2Motogeanksy define a lens form ng recess or | eneCrarsmdmg4povity 36.
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nunber of .punctur.es used to separat ] oot o . one
set of p% FUPEPRRAgE ia%:rlrge %tonﬁg?%ﬁ ér?‘%ggr?ggﬂ%g&?%% Zﬁﬁﬁg%k‘%ﬁga @%JO%H%EI??‘ ee or
f our setsdloaatiessealbbngnifiBingrpacter riegindrandter Fi0038] FhéEcin3hsohdmatenddl | y

illustrates .an gpht m c | ens nold assenbly denol der. which 4 rally
desi gnat‘éé’oﬁﬁ?ne%ﬂ‘émggtg%ﬁ%wmgr Offetioh %@?8‘34’ U?ég nglolﬁfsmaj@}‘%%\@)f ghecdoaﬁ%%g}”? glr? ly
dermol d ampldheadiit Yn &f exaRipt:, B88$RNDhise8bILGs pBltiohedissitihe dfceivitgehord wich éxanpl e
six, or only one at a_tine by Iimtjng the number of punchers installed in
the asseHbPyeioforyet syacedr iRl Bekleii § AR PBNURY A1 BadPRg 6 iy uE

singl e npledings semhner Lt udenplidifabiy B peiorRY 3aHhent ziélﬁxcl@éi'?f;&l’ﬁ@xh%iﬁ%l
conprises a [oading palette or plate 46 for receiving abfl urality of lens
nol d assiéreh adirst flangsrlaxks wbi evpart moklassepphby toglegiosl Bgmplstassanplp 3F AYthehe

nol d par&ig%lg%edrgglogv‘ hal vs follow ng a punching operation, and a plurality of
punchers or punching the separation regions 42 of the plurality of nold
assenbl i @320 Refarieg aatnte FHG| Hshe sersppkupletaeB. lhesbulosdis prdtpwo, ¢amplses a
particul gr anpl e, the plurality,of pu 220, . ! . er 51
e T S i R R T G R A
for novi s0tht heceh@adesresabd of e padicheslsitali®ng tle ypnaxiwnbed he a< drerivadger nhy

Tove | o BERERap onala HEY Piehord SLAbnerrey SKG " Tl Bobuchielop s ©°

returning to a position for |oading ney nol d assenblies. For exanple, the
carriage may enbody a single axis robot" arm a rack and pinion gear drive
system an actuating cylinder drive systemusing pressurized gas or fluid,
and one or nore springs for danpening and/or returning the header to the

| oadi ng position. The plurality of punchers 50, or one puncher in a single
nol d operation, may collectively be referred to as a punch header 53. As
illustrated in FIG 3, the loading palette or plate 46 is configured to

| oad the lens nold assenblies 10 with the nale nold part 12 bel ow t he
femal e nold part 14, although other configurations are possible such as,
for exanple, the female nold part 14 below the nmale nold part 12.



WO 2011/ 025639PCT/ US2010/ 044406 [0034]Wth reference nowto FIG 4 in
addition to FIGs. 1 and 3, a partial view of the |oading palette 46 for
recei vi ngva 2piwumad3pty of nold assenblies 10 for denol di RGTASAQ0I0$4406 a
plurality of receiving bores 54 is shown. The nunber of bores 54 preferably
corresponds to the nunber of punchers 50 to be used and hence the nunber of
|l ens nolds to be de-nolded at the sane tinme. As shown, the bore 54
conprises a bore opening 56 having a bore dianeter and a fl ange 58 having a
fl ange perineter and a flange dianeter 60, which is smaller liny. the bore
di anmeter, The fl.an e [ t ends
t hr ough ?ﬁgjﬁgﬁeV¥g8%%%l aﬁﬁggﬂpg %g&%ﬁrEﬁé?ﬂg%%QRQ9ﬁ&¢ﬂgﬁ%?§%§€%§?%g
bore 54 défshehnfalcguslegat 04 beckeideethan el nﬂma&s diatvleier 7§vhetheipnnchendl. ditais.gbarbl y

is place nt recej vi bor e 54 ortl nol d, ass I

cont ai i HEEKETELD ngaievisfgs S998 2 eetshay Berony i eetshl B RET ey
recei vi nge RoRAe Rdid Jhuss, Dﬁrlﬁth@see%sﬁfﬂ&h& dibdubkstl halbed a ipindhkf80 p@santrodgh once
positioned, the nold assenb %élo woul d have its outer convex surface 64 of

the fenehethieied bowr 10 to senseitnithe nalomalddartd A dropLitie Frapale mold Pag 14 RRsRreassFI G

3. A ter&?%h'e%ﬁh&ﬁer kggctg ‘%}q‘tefefﬂaﬁgncggr %‘t@@ n%@s REh Q}Qrf)fuhéﬂéf @x%itl%i{s%?eeétﬁ?}%e@ nol d
assenbly to | oaded fromarib aX|a end 32a first. [0035]Wth reference

agai n t oplik @8 .dud tathd relaﬂ\tekﬁezes job the 2hisngh brere Fhlaad sl whlpdipmetends oiihe femade a
general | st ruct.ure edge
fo edge xégel%t%ét E e iPLp cherE eﬁjhmtegﬁ% ﬁtsa ?dngé ?ﬂ%rﬁg re@rgé:te@%gggérf gbr?;\zrﬁﬁﬁ%

ri b di ametigter ptud shﬁasrﬂiel iematehanldtpkw fallangmrﬁ anﬂdminn%mme 4&1@ iveecamwcchg
bore 54 so en t he le nold part ,12 |s t ro

port 14, Tant P ot e dRe Gl et BaR b oo REPE biife BRI EIR COPREERTR fhe

t hr ough QReMkOYHER oPénit B3 ha@ Nigbrpalagictee 74&a&ﬁdtﬂaﬁer&ﬁdrﬂ teetipdiabeteess bor
further processin Alternatively, the male nold p 2 can be ? qned to
have a rihe mae §1ojdga Jehbyt Hajger Wﬁéﬁh? RENGRET diafst ‘3& a‘i’ft Ps““é%édg With t he

femal e npj,g 19@«&511 b, thxtol[lgh hor 78ki Ednf@yiealio Mty 22an@¥t sndspabo¥Rtihighseeond
axi al end 3% the femal e nol d, and the rib diameter 66 of the nmale nold

part 12 fos tg rebtzéroftthﬁamak wald] pagi Emdlusing a8e ﬁé&gw@ﬂlgw@@l tPoP e O Pashe
femal e npl d.paL tbox]e47() té@g:}amtith%%@ 6 o L08Rk thg&e?ﬂﬁ‘?%]ﬁB 1d68rt18 x&%&k&{s than

the flange di ane recei vi g bore 54 so en the male nol d
part 12 A\stbse:pafrl*at @dratts ohe thie heldglag IRuhevepayith the puncher vnéihi|héts rfh?l griprar t

falls throu

L e

1- 3, thepaeylai Tﬁﬁh‘ pvﬁﬁher\l\mnlmc&@ssj I8 Iba:l’ldmglorl’sasxeactmieﬂ pdiigaetbere 68 smafsmlaed from
edge to edge. at he econd. rib axi n.al ong the e
megsuren‘é&’i’fEJ ‘?Nﬁlf)d %Bf & ‘3% l?ﬁﬁ‘glpé%ﬁf %gﬁo bﬁéer%&e ﬂéaﬁ)}%%{v%ﬁ 6" of

t he recedov;bagmb)@g\ee%{hgmétméarger than the flange openi ng 60 so that when
t he nol d asserrbly | aced into the rec i ving %) @s (FI G 3% t he second
axi al enl§044a & a@ﬁ‘@nﬂ%ﬁheew’r‘ﬁﬂeﬂp%ﬁﬁg liﬂmidg TSR] BASIyIAE Of FAGSSE but

not the fijihs Al %ﬂ@rﬁ@ 2R3t 1iBe 1 BER HRlhr@iator IPthe A ddfipnalett elyanofHer

different lens nold assenbly configurations as di scussed above, it can be
the axi atxamplt. dRastopper miatard$ és prshed gaet frame theatolds theupsgdert Dd  BYheusd the ange

58 of th eép%f:l %%%egfié‘%‘lﬁédt F{ 82133@ algb% 9baffl }%?fétf%ué tx%piﬁﬂﬁe Fanm z‘ﬁoggal . part

In on I ng paette I's ma ma hard plastic
mat eriall4 (HOMV@TO,M pdrtyel?, irabartrakse suakl ag Oabcﬁiﬁimutmrmkestee@hwn%}y chaninged

Wi t hout d%yar dn% %rre]lstsp&bhegl léad%d %al%ﬁ&pelnofhist an{?)'iee%?engmb&\{%%é s

configured to move into position below the plurality of punchers 50 prior to retracing the punch

header 53 and following a punching operation.
[0041] In another example of the present invention, during the demolding process, the female

mold part 14 or the male mold part 12 can be held fixed into a nest in the proper orientation as

9



[ 0037] When the | oading palette or plate 46 is | oaded with one or nore nold
assenblies 10 for denolding, the palette may be referred to as a | oaded

pal ette, wbi2etr/a2se3peady to be acted on by the punchers POT/tB30100444her

di scussed bel ow. The palette 46 may be manually | oaded with nold assenblies
or may be machine | oaded, such as with a pick-and-plac.. device or a

speci ally designed | oading machine. In still other exanples of the present

en ion, a conveyor system (not shown) nmay be used to transport a plurality
of | oaded pal ettes under the punch header 53, one at a tine, for punching

to Separr@éﬁreﬁ%t‘ g%hgcﬂaﬁétﬁﬁ;%r 283 mbHl bR khehiehis S8BpaeisoMbIENGE bPuRRBed the

conveyor system noves the spent palette out of the \va.\ and a | oaded

pal et t e dpproptlathe nested fpualshiaig parf bbssnathmeld pait B smippichofiripnse plsicdddstthe

i nvention er st god Qn t ek 8%

| east oﬁngié@ﬂgzﬁS %orékg% g1§E§Mﬁn§?@?h&%ﬁ%eFH%?%§§ I§.1"1%1%0ugh opeﬁﬁ%g and
a nol d assesdliye porixrisory bauw«:r:m ne rtormam mddemwt@mwrﬁom mungwehavhe mested t he
mol d assenly is positioped ins eceiving b ch t h ter
i i o otppare e Bpoehid PR Trydin ool et irther Bfo RHE AL stErfl 2
nol d assenddy tHeSe@s hidldned 4) Rsild eetnbaed ROkl paitngniioy @atgus s fikat in@nsivut er
convex surface of a fenal e nol part is facing or pointing away fromthe

t hr ough lsiEbrtvgEn thestaprst Rlgte 48% the nold assenmbly is positioned

subj acenfpogpPuRcRer aﬁd@ﬁer@iﬂﬁbﬂen& @ht%rrﬁ)é!ﬁﬁt mvbition! pfukaimge of aykvidedl s&ifpep- part
nol d assenbly to denold the nold assenbly, as further discussed bel ow.

[ 0039] Refolmis§ élgmmntd@ﬁﬁﬂ dine Fighd ase ricpipetatediastuad g8ch pungrler e SRS ng
palette %ﬁlmx%of@r&l 0)? 68 uddPl %aajlt'eltnx i tol gtgﬂ&b PRt §§ f(]r%trxﬁpg{g BRI nfo OF
more bores or rrespon i ng nu er o ores as the receiving bores 54 of
the | oaohang lpaalre%uet mald6nad p@h&aiiéahlemn@iﬂﬁmie of strapet h@wﬁa whaprish apiihedieas 50
on th u nch tr t each
conpris ugﬂ%g?gM%%g%Eh&egﬁnﬁéﬁﬁng an 5?grd#&kh S ?§W¥E%Rm?%$§ﬁ%$ﬁg§9than
t he wal |ptﬁibl|ihlﬂf82trﬁl’ reﬁ&t@h‘ bt heviremiat eundied >pa*eirat1ﬂﬁ4tobﬂ1b d}hn@ma hdmmgt He thuncher
di anmeter_ 76 of h h b re d to
all ow a %Hﬁ@ﬁ@#é 0@%@5ﬂ%ﬁ%?%{ﬁf%&éwpﬁ§ E%B& e & afmg% %g Iﬁggﬁgnale
nol d parfoudiftg 7@Urhﬂ&eﬂaﬁcus§1$nsf wphtierg de selppsechiveh 08, ara dpumshiebelo® pidsses

t hrough the throu%‘ bore 70 to separate the male nold part 12 fromthe
femal e msfeansattF14a 1Bhed lfetracts. As the puncher retracts, the fenale nold

part 14 B¥YHS Wh{l{' a{nh@(a%ﬁcgie EheUptkddnt lidveldidS ist ﬁlﬁieﬁsﬁd@ﬂﬁ@%ﬁdﬁ&i@-b&ieﬁ&idﬂ@ to
the relative sizes of the through bore 70 and the wall dianmeter 68 of t he

femal e robanbinreempusingrh eupslint Hesncd Mt nBVBSPEENS 18 of 3aHIMRE o Sotfend 2
retractegd ne gﬁéf B#;]rg 34 8p g\{&&n@?a&hg h@pﬁ{ osﬁl s%@:c‘?hé"@!ah% Id Q%Jl@g@&ﬁblmbﬁpﬁﬁﬁé

falls towar i ng e renoved nanual
coIIect|QNMbnnddwepambad@Vﬂt@OMﬁMﬁ@ﬁma@ﬁW@ﬁ¢aVﬁWeﬂFHWngﬁn@éPé§mﬁwﬂﬁﬁfeach
can conprlse a I A, S er
Chan_enotaritf Gl FecBREY B GF REMB9: BB S0 aTRYER 7 bl ° i)
puncher @ikt 8 undersefodt toe inelude he mdd .asfembtsh ipssittmmﬂl w@m mrsm]iphe dte‘hc@)ugh
bore 70 is conflggred to aIIOM/a %unc er 50 to %§ t her ug? th

the rib PPPGFINEHPHACRHR Hrdpafidipg pa ?Fﬂ‘é‘?ﬂ%‘& Bf OEEh?pem&‘én?n 1 %’318 e
puncher HBfaRagsldtgarough hbenddor@id/Part 02 SepRT bk &Mhﬂ*ﬁisﬂxrﬁﬂédﬂfrmrmaﬁﬂg f rom
the female nold part 14 then retracts. As the puncher retracts, the nale
nol d par@“&%hﬁ%V%§mﬁPPﬁ“%he puncher until it hits the stripper plate 48 due
to the r@h@ﬂ' V%e?e'n% ncm td ﬁﬁ}st bflguﬁhe\le%%ﬂ@méﬂ& §()hi% Vrah&xsdh@si@its%ﬁn@&do‘c t he
mal e nol . uncher then noves to its | oading or sone retracted
posi t i onRefproine miﬁélbstOrf er-1f} deexamiplag prshevat botriiepartinghalop sS4 SWWat ds
the | ‘Oaglhg‘g}\l, IB(S[ eo%{ k& vAHEntRay 0% LETRYEHABNHGh b Yne®l nRY¥erial, SR8 G MuRium,

sweepi n
steel, or steel alloy. The punch top 84 comprises a body 88 comprising a flange 90 and a socket

92. The flange 90 is configured to mate or abut against a surface on a header 51 (FIG. 3) while

10



[0040] I n an exanple, the stripper plate 48 is nade froma hard plastic
material or fromsteel and is held stationary, elevation wse, relative to
t he groumloanittaséshe | oadi ng pal ette. I n another exanpl @CTiuseoistondispper
plate 48 is secured to a franme that holds the header 51. Although the
stripper plate 48 is fixed in place above the |oading palette 46 for
stripping the fenmale nold parts 14 or male nold parts 12, it nay traverse
in and out of position to make cl earance for cleaning and/or |oading nold
assenblies or | oaded palettes. In this exanple the stripper plate 48 is

confi gur @ SQ(19Y &, L0y RS tdc@ilc RRML dien RAHTBbLA VordloRNENR iR AlaR 1 OF

to retraC|n punc owi ng a punchi ng operati on.
[ 0041] | nﬂwnba:dyesx éx beiplte tof smiheprat écs:énwuqnmt plesmnatigiel bie rigrepded i@ettrolstibng

Mo a Heserih: Mrdogr SharS Simniuf Tl Ryd Doty Bobeupesleds10r tiuavs
requi r edndt Oor 1ppﬂwrwxbem§1grbmp@cr os sefmahy Altamditehe tHethodn 88 fay iricpyperate a

assenbly can be moved _t 0 approach the este mal e nold part 14 or male
nol d parﬁqu?a%%“ﬁﬁ&ﬁ“?ﬁé“§¥??ﬂﬁeﬁ 3§Qémﬁ%$ﬁ?g 'he nested nold part in a

fixed poﬁbii 10N Adiaiengent be idie Q’aﬂé@ aPihe CeSs endIg bh ghettagy 8&@@& dimepeogess,
t he punc noves between its forward and retracted positi punct uri ng

t he nest@ﬁlonwehqémm antfcesphirat i fiytor kecaepett byfglogleBgrgot P%I“HQFﬁS%ir @
C @Bhﬂhgs‘én&ﬁ%ﬂ% %amle CLile.Qﬁa{OI‘ sejcgruﬁg{ @g}phm goﬁfﬁﬁ't@ tHMuQCIpl%E)tas %ﬂ’)hei"\h' le

the neste remal hs st cini I xed in position held between
t he str|@g@&mpbdpewaﬁdeﬁmewﬁéﬁﬂG ﬁobwgpﬂﬁrv@mmﬁnéeﬁeﬁeeﬁaﬁépe}%mnvﬁewl

present | nv ec{ m%%des%n%ﬁ 1'6&%18& a mﬁe’ﬁg!éf\/%?gﬁ cl %%% Q-Fﬁﬁirtht, +”|er étagxggéswbﬂ’m in

dashed |I]€ I'hcor por at t pun tripper

col ums k8 rd%ﬁs)éecbﬁem $@dprasidmg aalrd@e nabliovetht body 88 wibppein pibtaiteim& skeBerew.
stripping. the female nold parts,14 or the nal | d rts 12

exanpl e, g& §¥?PSE@?“%bFW&FHQBﬁﬁ#*§8@wﬁ‘%9&7Hﬂpﬁéﬁﬁoﬂ5§%WHﬁt%%@?ﬁ%t%fﬂ%using
di anet erwRo, ARUAL &4 QY MaiBeRHAC TRE Ble skl 06 caend| ds@iss Eﬁblsyo&ﬁﬁbrl 192panched
and retracted by novi ng the puncher 5 relative to the c grlcal housi ng
78, the Tugpeitiag aplugplisaelpupgh B‘PS Hedl- &hiRSIcaMBHETeE a4 PREE p%*tswtéae‘g VHERTHPT 5

pul I ed agaiifstact Q%teﬁ;%’e%@h@ﬂd&fl 1bf},@pahayx%ltﬁ@m7&sec@fs,t£era @hssusSianscinagar di ng
the stripper colum are discussed below with reference to FIGs. 13 and

14. 1004%1F6ten 12 Bieaimpdidhopintineoniicatd it 2inpasitsedn 1 8 lQihie tierd di rip to
i ncl ude ﬁmgﬁpéo'ghg 58 mold member. For example, as previously noted, the tip can be tapered, or the

tip can be rounded, the tip can have a straight bore with a flat or rounded tip. the tip can be
tapered with a flat or rounded tip, etc. The tip section 122 can be sufficiently pointed or rounded
to allow the pin to puncture through the flange section 28 of the female mold part 14, as
illustrated and as further discussed below. Alternatively, the tip section 122 can be sufficiently
pointed or rounded to puncture through the flange section 20 of the male mold part 12. The
configuration of the tip section 122 that is required for the tip section 122 to puncture through a
flange section of a mold part (e.g.. the amount of pointing or rounding required) depends on
factors such as the material used for the mold parts, the polymerizable composition used to mold
the contact lens body, the force applied to the at least one punch pin 104, the diameter of the
punch pin 104, etc., as understood by one of skill in the art. In one example. the male stem 96
comprises a tapered corner to facilitate insertion into a socket 106 located on a punch bottom.

[0046] The punch bottom 86 is configured receive a plurality of punch pins 104 and mate

with the punch top 84 as shown in FIG. 10 to form a puncher 50 (See also FIGs. 5 and 6). In an
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assenbly conprising a puncher aligned with a bore opening 70 of a stri pper
device 48 and a receiving bore 54 of a loading palette 46. In one specific
exanpl e, wormlih2asgenbl y conprising a nale nold part an#Ca/udseomlogs4n®l d part
is positioned between the bore opening of the stripper device and the

recei ving bore of the |oading palette for denolding by a puncher. Another
exanpl e is understood to include a nold assenbly positioned between a
stripper device conprising a bore opening and a | oading pal ette conpri sing
, 1l bore opening, and wherein the female nold part 14 or the male nold part
12 of th&aﬁﬁgiegt@%%ﬁa%&m@ 84 i Minb @helir @ ML AOMING sdREOUGNR] shhefacdiospargRent ng.
[0044] Referfring now to FIGs. 5-10, an exenplary puncher 50 in various views
i s provilthees. | ORefidr feiverpprinire pil Hogestogniemekited7 The pint braesehd8 mpavaicyevpilheppsed 50
conpri ses unch t 4 anc { ' :
ot ned i AmRS ot Efe B R heRg A B R e e Sl of

al | oy. Thepputwhetiop434&16onpriiades reolh ostymBE, wbieptirixiaHy hes o Jylindfecabprotilsd a

socket 92. Th | ange, 90 is,configured to, mate, or ahut. agai Ssurface on
2 header s e E3f ey b HE! SORRET PSR Bt BV S TRB P Eba U EMINES S
or st emnlnckBOMR) 0PI B) tRE LD illasmidien higakies. thih@owody pdB, wherhgindhddo t he
stub by a lock nut or nmay alterpatjive be thr?aded o the stub. Externally,

the body©ssveiorghcbs prrit ecgien it Agths dpale awiopar &1 e Bioh e fhgutar
surfaces,00n 20X AMtmalf Oholdr bAPI INY (ANEpdrats thAGWAY 28 fua8tr Bfsci@sddr BEGH.

Al ternatiVvely, the body 88 may incorporate a stub or a stern for projecting
into a sbitkedivElycabeaduophadnide himader drijegbwsiinthsanalatibreoreios 20 REBE Bt at ed
at the djstal,+9n f 6O TPl SEFald Aronalo dephhRfmpoi nt
or rec egggg%g?gé%fg%u%o%g% Ie?ﬁtgtlgggér{%ﬁ% r%%g% ?g}g \He?{%tﬁai‘( ang(pghom)o ,Iegc at etd on

t he puncivobBadhdmyre W is izadijo secivseduichrpins é@lifrpmgha ntet puh &P botinemparaes he
punch top .as _further di.scussed bel i r. Kl . her
ol e nEbiat B g S el i ek e PG P 2 G on 2 ARCH

preci si ofin dbit grireiRbthed etahslduinc purtch piBAarandseithe fipundle dosltowh BO, andi iehd t he

recessed area 100 providing.a groove to allow t od 8 to be fit, i

b ace. usrngen e BY She alftatedRy Ryt % an® sl aul S tRsieklor

t he punciolef & ome8Rrdidsn & bige Pufeb of 0R KB6y whebn Neededcdre thegiuncBitdhesrnce.
The male stern 96 extends distally of a shoulder 102 for supporting a

pl ur al i t¥ithhthe sERcte [psafs onghe pysh & &onpri ses an upper pin section 118, a
central [@hiySesliPRrddfle agis iePRedo Shovbdakcioh? 1sep@abiagubli@r BWurther
sections, and a tapered of frusto-conical tip section 122. The tip of the
pin i s cosfrpyaieed natialynmheiigel sencgse syfage|egior He4t ilp bPAtEHY pians the
puncture L d; - S, eV t tip
Ban b tabaR s A S L R e e
with a fpaat l4r Thoundddrefirpice tth16i p. when be pupgksred inilofergd fagainstghe molthded

tip, etc. The tj [ , fELCiE - .ol nt.e Lt 0

at Fow t rizssity ¢ BT IRERHE: PRG3R P i e St BB C e IR T
part 14,ov@fiek lthaustiteat@deandfas dduof ber fehakcmskleghrbéd dw dédst e ramipresd yr  t he
tip section 12 an be suffjcientl oi nted or popunded to, puncture through
Lhe 7T anieTse Cri SB0a e sl e toriee SEHERESarPTiEds P EEhEY e
tip secth@RpHBAntidahs bedy Bkt rNed hehink Recetd Pf $i€Abis0nold 28sehdPUMBE Uertral

t hrough a fFangQ section_of a nold partg&eag.,_the appunt of ggz?LLn? or

r oundi NEORERAISHEHY BB PR hefs 28hihe APteronsiiPtale PR shpstdehs BASRERGTAVE fhe

mol d pard,s end BEePORYHEL hifiRh BbBorh FENRSLEH PNali$6hdd e MhdpllarC BRbRGthmd ens
body, the force applied to the at |east one punch pin 104, the dianeter of
the puncimppéirpoliy 45 at te seppsatigndesion doa! By lerremeld astanbly | befhes e CONRKE one
exanpl e, . ber c i a d ©o cl Liqt .
neert | ohriie S 3of e HEe b ES o ERE BOPT ot PO 8T TR pdnch
bot t om 8&ltdrsativelyf ihgused puecer 8é can plcampatatd y potialusibhrigil nenve®4udard reg@ee wi t h
the punch t 84 showmn in FIG 10 to forma puncher Gs. 5
ang 6ot B R RT SRR 6 e Sovl S Beth 2 RTReRaaRE o RGN B
socket 106 rod six spaced apart pin bofes 108 with fewer or nore pin bores
contenpl ated. The pin bores 108 may be ‘evenly spaced apart from one another
or non-uniformy spaced about a pattern that corresponds to the shape of a
separation region 42 (FIG 2) of a lens nold assenbly, which typically has
a cylindrical profile. The punch bottom 86 may be | oaded with one punch pin
104 or up to six punch pins 104 in the six punch bores 108* In the exanple
illustrated in the FIGs, this allows the pins, when punche. to drive

t hrough the annul ar region 28 of the fenale nold part 14 and push agai nst
the annul ar region 20 of the male nold part 12 to separate the two, as
further discussed below. Alternatively, when punched, the pins can drive

o o ~ o b1 o o o A~ o



incorporates a partially spherical concave surface region 124. In a
particul ar exanple, the concave surface region 124 is contoured to match

t he out erwoanursesar f ace 64 of the female nold part 14. PCHAES2010i084306
reference to FIG 3, when the puncher 50 is | owered agai nst the nold
assenbly 10 to denold the nold assenbly, the partially spherical concave
surface region 124 overlies the outer convex surface 64 of the female nold
part 14 but does not conpress or otherw se deflect, deform or distort the
outer convex surface 64 during denolding to not damage the ophthalmc |ens
body in the. | &iFdeQf me%15 ﬁ%ﬁﬁﬁl t‘ms APl QRN EPIE pRRSEMY iY lonkhR&l Lantiad
concave surtiace region he tip section 122 of the pins should be
p05|t|onmdeekaﬂﬂwéOt@d@h@dehﬁmeWgé%i@8\dﬁePﬁéﬂbuﬁ@hﬂﬁéﬁﬁbﬁ¥8@ﬁﬁﬁf§ﬁ®h a
way so that I.ns punct u c

separatfﬁﬁﬂFég g 50 %W?ﬁmﬁgahgﬁﬁn &QEQ%%I &%Qgép%?€3t %%é%ﬁggsggr
surface de@@tp@eba4, 6Dﬂhaﬁtﬁmthﬁmouﬁe&wnmn&eacmungam3064w0® tdieddneugaltee nol d

part 14. Alternativel uncher can ..ncor e a rtlaIIy

spheri cafP %%ﬂ§d¥@géb&F$ﬁFg %gFC?FPGQFQQFEHTda&SF%gxgh%F%?P?ﬁ%W ‘onvex
surface §e@iORLANNDECONIQUSEMD 6f bl shhigd btibeditionedndaire s uref mdedgd the
male nold. In this alternative, when the puncher 50 is |owered a ain 1 t he

nol d assbﬁ%ﬁﬁmmﬂm¥%b@%ﬁ%$@”¥ﬁglﬁﬁ@ﬁs%gngBP§mpPW@”ﬁ&F@#&I‘ymgﬁﬁéFmE%
convex Sz!t”tix@%@pa'ﬁzﬁﬁhqgg@xyaﬁldfetﬁe 188 Mt eks Y e fiRCE&OEx thechatgomol d
part 12 but does not conpress or otherw se deflect, deform or distort the
out er comatveths auiErRacaygsiige 96 e Inilngoldarde: damage t he ophthal nic | ens
body in | e S t b
convex SHEce R o B o S P e e ol e

posi t i ongattial et@t-sactiotad stdeeviend! ddgemt 28ndkr tlkeshpunc Asboovonhes pmchsmﬁ a

h h h th
Separ at i B FegeeR 3o B b ey A BEPH SEE hTR) e POuPET P B A f ace

regi on cenka@inch B&tdUEEMaL Bd,‘lpravﬂeda usfsacehilefthd ﬂnmchmbé isnfotrokdpanmt a p@nch top

[ 0048] Ret ur ni ow t 5.and 6, a e ect | ve i

puncher gﬁfﬁﬁgggn@EVFﬁéﬂ’W?W¥§EQQEPP8HaWO§ﬁﬁgg ﬁ#BIm ﬁ@”%aﬁé$%ﬁ%éﬁ%$ are
shown. Age $HQWEs, sidhr £ endkiiChe Piits 13D Aol teoRbLSEIHNs didWeviRinch bewei fibiMmah
three or up to the nunber of punch holes 108 incorporated in the punch

bot t om 88T Be provi ded. Al so, while the puncher 50 is formed from a
punch tOPO §)d AYNE hasb%c;&{naﬁ@che%rf%&” & lek¥mPb RUBhpREAS indRIeE PLlpuh@ieer
conponents may be used to formthe puncher, such as naklng t he punch top

f r om t woccommsE entirsseaten bhéngpuinetrehor ronidd: inyedperbnely. o moad|cTrust @ as

S hovvn_ anﬂd gff%gtrtérp ?Qr de%lcﬁﬁ%g%ng n%cld tcl&@i’ﬂ équ% e'\iggﬂﬁli’dtﬁ§ BndBENENEL Iudes a
conprising a tip section ving a tapere roun extendlng distally
of an emﬂoedgtg eofl far pounting ot theardef or a demppdimiga auicsresd wompriss eniptsy ond n an
exanpl e, uncher. 50 jncl udes a unt n for t ; er or
a carrlaﬂﬁmgﬁ %Hﬁﬁﬁgﬁzé%gﬂs ““‘?%g h %%@er6\mnMQQH£EwQ%mE%W§¥$§$%g a

t aper ed goratiguiiged distpbutddmbamot fe@eralbx all’mlﬂéﬁ pattdne fppnodhérg ceppriieesgian of

pIuraIit of pins distributed.a out a er al cireul atter for
Punchi not e eBll el ragroRosrg aeRuiBr Bhsbddnaeg R BRe Eath B
eX&"D'e,a%ﬂﬁh@&ﬂﬁﬁ@&ihﬁdﬁ@@ﬁ&bﬁ%ﬂm&&ﬁﬂk@tpUﬂCh top and a punch botton1and
hel d toget her a threaded nut. [0050].1n still yet another exanple

syst em | B0 ovﬂ@ el 7O AIBSTSKUT PG BSYPEeMdS R H‘e‘éggélﬁ%P&dm"'FH@lSs‘Vétj é?ﬁ?ﬁnélv
under st opgl §v9te{nni§ hH&’&g%d%éﬂﬁ&l@Je zpﬁﬁichér%%ﬁoﬁé@%%v@a d%@ﬁit'g NeleR@L&hERing a

conprising a I ens nold and novabl e axial [y al ong center axis to
denol d tkes moldandgwaailt yxial[yodsE]améld r»tflﬁ@*ra‘(fSéati@m@d@fe rmié agsamblyer 50

provi ded 0'091 acgoﬁﬁlt%@rct%atmetg} tﬁéﬂ'&m@i&%ﬁ q)gm};&\éqma&c%giance with the present invention

includes a provision for mounting a plurality of punch pins from a mid-point, such as from the

end 109 of a punch bottom 86. To prevent unnecessarily deforming the lens mold assembly

-~

13



i ncludes a provision for nounting a plurality of punch pins froma

m d- poi nt, such as fromthe end 109 of a punch bottom 86. To prevent
unnecessawOlzg1idef@pm ng the |l ens nold assenbly during a#emaiSdimgss4dvbre
puncher is understood to be structured to not distort the |lens formng
concave and convex surfaces of the lens nold. In a particular exanple, the
puncher incorporates a partially spherical concave surface region 124 at
the distal end 130 of the | ower puncher 86 to overlie the outer convex
surface 64 of the female lens nold part 14 during denol ding. |In another
parti cul cﬁﬂ’ring@g@lcﬁ; e, BAGHEunh SR PRY BL 8FudurP@kd hé diMos RRETenS @ rnfRNV eX
region at the dista en% 130 of the | ower punchger 86 to overlie the outer
concave ®usdvaced ofnveheurfratseofltenisnnpld. par parioulgprpmple dBABYENFGNCORFTYES her
feature of t esent inventd i , i t ic | ens
o1 assOHETY SaBRe aerr S A drh R A TR0 L e BT O R
puncher @ndietihe optencherexasiseadbby of 1G0EARW tehs melependé dvowng tdemPld@e. Il and
12 in addition to FIG 3 he denol din ssenbl.y, 44, may, be used. by aci ng
2 bl ur Al OPDPIGHE THaPHea e SRR 2B Ry O Rk R B B P &
3) into dihg dneadong (palotet putth o Sdhiot dverlisabo batedxdinaiveesnefsce3dahenatehienamol d
assenblies in first. The punch_header 53 _.is then activated to nove downward
al ong t HBOlJ Pail QeSS b Afurieryicatys of HePrespy IWERLHE G4 P RS of
the femghe oﬁYRthR:aiEﬁs_ hdid 2AehBiN@n @ Yihe bix@he 08 phdhef aRehely NMadindonvar d
al ong the y-axis against separation regions of the male nold part 12. In an
exanpl e, pvosley anche phaphel 4ss3mdf. punchers 50 are noved and not the header 51,
such by gpw,ng - li : ] 1cPIzS t iLnsi de
he headar I 1 A B P P I e L™ The
puncher st450ayabecushé by phtixed phedlay pilent moldhmesehmbdliciel) ®alyang of heich&alieyn ins
noved d rd ong.the v-axis,. 100531FI b i - tional
Si do. vi avCor) BirarplRdher B ety Moo 2hTaS ke % APEREMSE T n I

denol di Mphe plidsit hdagéroas tea aphivaged k0 Aove dbaakardatbnp tinct-anietotrheveulhpinh €04

puncture points 52 at the separation region 42 of, the fenmle. d part 14,
the pl uraé'ﬁi“fvh%fepﬁiaﬂgn fF@kPnéﬁg OE ﬁ% oyt gﬁ’ Icg?na&l édg%ltq?gwblfyp%ﬁémgg\bvg? bincher
86 nove ihasiddRwinkardgundakyy-aiis 63dinshe@araded irddechs by tidhmaleyhilagaitdal Imad | 30
of the female nold part 14. At this point, the pzlrti al | Y. S{)hgrbi cal .concave
sur f ace egpnonlphegrlualiy qf presheputicie moged prd g AhedhFadsorh 198 P8 B S&bnv ex

surface QfeQonlilg nfRBER! & sHHsGr PREdns Idtate iRNRRhENLHEL BT HQUMINAE deddoy Bment
by the puncher w'thout conpressing the outer convex surface 64 of the

femal e mstigngar tin auntherissappipche PuBbers SO gl BeRHREHE Withhhepdgutranditent

anmount I for ] in tip.diameter to rupture the flange area 28
of the %%ﬁqéscﬁg egdﬁgrﬁ]t%lvf%?m%lt?ee h{a{fq’l vely, just before the pins 104 contact

and punciosy t FiGughss strempunobsrecpoiRhtiss dew thensppaleat) baing eyiverhagsinst he
mal e nol d rt 1 | ural it ' J i of
the | owet mg n%ﬁeé’?zﬂ%EB%%rv%n}oﬁog?%ey%sﬁ{éﬁg%&%% 9 g 1%%1@%1132}(:% e?ﬁggﬁ‘r%ﬁ%ﬁlg&éﬁi he
cyl i ndrigatuwepdini? 32 af tHehseparmloa ragibwl4paf thelfPmalAtmdidhpst péithe plutdiey plapits al |y
spherical convex surface regiop, of the |qwe uncher, 86 s aced fromthe
outer coliavd & drabeiorier & RRIE e BT o6 DG TeHanre P FORERGT YoUnhar o
nmovenment depyed B¢ (RUBERRKIcM NDUD EaRPF@sS: ngld RertilAnen: eongseve tbupiaaiey of
the male nold part 12. The puncher. 50 i s noved do,vmwarcgﬁvm' tE a sufficient
anount oPhereLeoeeye wrigis saiopi i of Jredparerurhy $oriy prasFe PR PYRGE Srea 20
of the male 1pl d %Lf%méh%mc;m Ut i@fstg té'ﬁlﬁiﬁé $irard dox%&ﬁ@%v@m@x& Bh@e PuSSeNt

invention I's a puncher conprising east one gunch pin that noves al ong
an axi s wititbuhpdarhpressamgvkes euteratonesy surfeksrt4gd fihenisthalsymalf gart dhs Thiohwickss S8éhol d a

I ens ol Igm?eﬁsa%m%rd with a sufficient amount of force for a given pin tip diameter to rupture the
flange area 28 of the female mold part 14. Alternatively, just before the pins 104 contact and

puncture through the puncture points at the separation region of the male mold part 12, the

14



[0054]FIG 12 is a schematic cross-sectional side view of the puncher 50
puncturing through the separation region 42 of the female nold part 14. In
parti cul awQ 2bhe2pasach pins 104 are shown puncturing thr ®@aghoseeie/ofid4aerge ar ea
28 of the female nold part 14. Because the female nold part 14 is supported
at its second axial end 34a, it resists the downward force applied by the
plurality of punch pins 104 on the punch points 52 at the separation region
42 of the female nold part 12 until the pins rupture through the flange

| ayer 28 of the female nold part 14. At this point, further downward
novenent h C 1 ai nst
the. 1 mpal b ot 2R ALCRR 1P P TR s rlp b B Byt o™ s
di scuss eck cazbmd/ee dudiitteld bly difearvéindreat walFE 1 the mtzhenfaﬁk pat 12nd 122 poiof, the hleﬁnﬁjf e

nold part (12 isS not orted a struc but o by ani cal

e aagmaites e P SE b Ehe S gt el s fidle 1.
26 (Fl G subfhce asthivilale rﬂ&dtp&(rt tiheo emtattthdalowaeard hevepehymeiht pecthbenshdody;
any polynerized excess polynerlzable conposltlon resent in regions 38. 40

or bot h Gemgrgingche {HEr AeNcevhBiriopar the1pale gRldtE Fe e SUABIE SPalf MOFsC

Al ternat hyglWard WG apéﬁ'?t?d?ed?'aﬂr%uﬁ:ta& BHRBGHUX 8ivkR %ﬁﬁ;@%ﬁkh@% thpﬁh@ heOflankbe
mal e nold part 12, with the punch pins 104 p puncturing t l'ange area 20 of
t he mal earsP@ opehetmaie mdldh perhile. Elxanpd endertpothe fapiire Ohﬁtemr?ﬁamt inyentipg is a
supported a ,

Than tho ity SuREE e 3R PRF gBR NS LR Rl Bl 3 O
resists @h@dﬂmMﬁMﬂmgwﬁpkuemappbdeddbyimhempdmﬁahbmy of punch pin:, 104 on

t he punc ints at, the sepa of the unt i
the pi nsﬁpgﬁt ure ?ﬁ?piﬁgl‘? %ﬁ%‘ %1‘ é émsT 5yer agﬁldgfwt\h Ipeu rmﬁrg%@p&{ %m%gg

thi s poi fhtough et RpsrationRYRA d2rED IR Aalcyolt hartpfunch etirtiS@laf, dfecc@sicl s 104
plurality of pins 104 to sh ai nst h a nts | cated t he

f1 ange 2@36W“?H@m?@ﬁﬁgguﬂgﬁ ‘H%%ﬁeTﬁa7 ?@ﬁgg”gigﬁgkgﬁﬁﬁe §“?ﬁ%&53?@ﬂ pi ns
104 pU”ﬁBMﬁﬁntm@s siep@fte@tat Q@se(:@rgi &l 0fd $9eit pBlse IohdvidaRd fokd apbhi@l Ise8ond
axial end 3 of the femal e nol g art 14 is not supported by any structure

but onl yplbplitynd P ]é)étIOﬂé‘FR;Bt Pintst at the separasiopdAgP el thedfeiplemppdd
mating é@@%ﬂ%ﬁttgﬁrg m%%hma& (R F1apEL tayaSvéoxf 108 6ABLAFE pta@wea@ dibe

pol ymer i Tens and any pol yneri zed excess po Iy neri zabl e conposition
present painty égtthQOW'armmO@rm@ﬁtbh’ B8 parrleraly) forgpadhe plrratity &f sk © Pk i s
the femal e. SMPDNOK yr

will be ﬁ%FQE@E m£ﬁ%%h‘n@%f&aiQ€gWi%& Qig%gﬂgmﬂﬁgﬁ &%Qé fgﬁgggu%bmever
si nce, isbobotlhtreesecexdifpl ésthe tikiel ﬁ@dﬁamf@mxnénga@@neﬂﬁ’aﬂmﬂBhEmGGhbact

b he | d
Gowl var dPoPEE T B 1 By B HERerS e B kR R A CERRUPEhan

the puncinghédn@nf edptostle, POINEIRUE, dsheelf hsabgeheotbntdoebétweet thmiodm&aﬂzt:d lehhe
first nnl§ part is forced axially domnmardlﬁ é the. force |gp q{ by _the
pl ural i tlgpd@f apUPRIHEIARd S1eras B‘Ht”i“F“%aH@ REPREAPE BIESEh i HEOFER Yo" B wo
nol d par §:%1 405 1RUBLIE AR p i £ hinll RRNFeFANSASId tHhe 19e0oRthai®lid (Rapinch @idlice@ngage
fromthe first nold par% In one exanple after separation, the male nold
part fal buncturt bageparaien ssiay qfhemalsmalhaatt badriHythp areshiinsg§4iPREGuSBaY ey or
or 0l | Shlig@RAYBLEIM: b %5 23t Dem Om@vleawtn@at@matatb%ﬁquezptup?t@etdl n for
processi ng. ternative ter separati f emal e nol

t hr ough ﬁ$@u@pe®2th©2mp¢HbH@Hk@@@@ﬁgt drgartteange all diameisohl @ﬁﬁ@ﬁmﬁd

col | ector 10 In
one exa ¥§¥Pt e seggn deg%shpﬁﬁm%ﬁggﬁﬁﬁ%q%ﬁﬁ%ﬁ%hﬂt %&%ﬁ@%ﬁ%ﬁ@%@ﬂg

| oadi ng pﬁletﬂe;ha@apmewaﬁhmhahmmﬁmh@nseQOMptaktaeheddﬁhmﬁeﬁbmnﬂﬁhapmsher

Cxam 0. A5 b it 3o RASE .01, LIS, BHTERBLBLE s

3, the pupehent beadeiunbi@r Setfkcastht @laalBl af bineg0oko p&hragsiad thmﬁmﬁabﬂpbtﬁﬁt er
denolding the plurality of lens nold assenblies so that a new set, ma

| oaded fOFaterbpdingiflagee Q%W%Fﬂné?ﬁE%iP%tthé“ﬁmtﬁ%?ﬂ%t@BaE%ﬁﬁpmglPWé genale
nold parts 14 have been punctured by the puncture pins 104, they tend stick
to the pins and nove with the punchers1 O during the punchers' return to
their start position. As discussed above, a stripper plate 48 is
incorporated to strip the first nold parts fromthe respective punchers 50.
More specifically, as the punchers 50 return to their start position, they
nove upwardly along the y-axis and back through the through bores 70 of the
stripper plate 48. In the illustrated exanple, as the female nold parts 14
are pierced by the pins 104 and the through bores 70 have a bore dianeter
74 that is smaller than the cylindrical wall 30 of the female nold parts
14, the fenale nDId parts 14 are stopped at the strlpper pIate 48 mhlle

o . S v o " b



[ 0057] I n one exanple, the nmethod of manufacturing an ophthalmc | ens can be
a nethod wherein the first nold part is a female nold conprising a concave
| ens formwogosumf@ee and a wall having a first axial en@gCarub2@odvesond axi al
end. The method of manufacturing an ophthalmc | ens can be a nethod further
conprising supporting the second axial end by a |loading a, Ate during the
puncturing step. The nethod can be a nethod wherein the first nold part has
kva 1 1 defining a cylinder, and the nethod further conprises noving the at
| east one punch pin within the cylinder defined by the wall of the first

mol d P Bt QPRGSO D& SUAL ol W pad 1S APLIBEH £ G 38, PRI fIr L her
conpri si‘ng supporting an -axi al 0 irst nmold part a support

pal ette ﬂulrdlmg 14hs nousgipunedby sm\emucf[inebutezmhoﬁx d&mnmamcmgxgdmbwmhm

Fol Tow rig He BBHEL 07| WG " B8 KB HRCHOR can B a Wetiod ATy ROTAE! s ep

of stri pgakpglyhlazdd r6d boml ﬁ\dp@i&tpoﬁl\@ﬁm&b@ esCeehspmmamsbzreuq@a@bsmd)rapmdnoaat ed
above the support pal ette. The nethod

? tfg ?rel n %{fhe steg of
stri ppi n@gpﬁ%ﬁ i 9F b 3¢ aﬁél“? Eispii t@é?‘%’%ﬁ ‘ﬁgjt i3 the femplsdrold Bt AL E S kd
wi th thesuegﬂ@aeﬂ; y atSuli&LRoghican hel acrelched mhsr@t mdhend@tphadiF by ther

conpri ses e step of transferring at |east one of the first nold part or
t he secodrvvskdifgses: Hofgrerf singehr beth dese skagplesTie Hethruenl cagrgsecsl adtthod

wherein fhe &r&b%mmeﬁs p%j?@ana ﬁleggﬁmh%é mhEh mea\o%kmg?;m& Bl 4ta ﬁé}eﬁr s

conpri ses: provi mer 1 zabl'e cont act ens formulation int
nmol d assierpatiyd b;pmleg)ﬂma itz iof guitcheiypol O med ivzaldr ehamahdt awtctdr@ﬁsceftommcttaitenbm in

the |l ens,nmol d fo poI nerize ont

separ at i NGEF ﬁ@a%%?g%é’?'{?% é’&nwéﬁe J85 @ l?lq R Y geﬁ(g%f ar“(i)aﬁ%v Q“ fagﬁ héY gge;g?r%% ed
nol d parigpatied py aduteabtysepandt gids contuad tthd &l&manmmlrm@@gemgt dihike separoit ed
contact lens with a li qui d; placing t €§ separ ated cont act %(raé}s i(gﬁcont act

| ens pacheigés Ovsteape; Yhify thep sauserifa sconemeld Ryrtip disggAgsizem | 84é to

produce @ cht %&ada;%@ ket QRhRGEN, HIRNSale Aol paDRaNAtHONS thhefeaRl.62 Jf @R583diANOt her
exanpl e of a nethod in accordance with the present invention is a nmethod of

manuf act RAlGtEHCalnifoR Gey cEphehealiaston) sypsm (flﬁfesh‘?éinhé’é}i HERBIGES Hy? SHEeSte8ps of
(a) pr ngt%w%ﬁ MRLdRd am P@&Len? (hftlexeg'c%afaﬂoﬁ" &@@énﬂpln%l@%@rrmsym&m hens

nol d asse rrprl si'ng Irst nold part and a second I'd part coupl ed
to the fcmeainbrﬁﬁl of tpatotadmg nv)ﬂetm% fgo @ ovechepr edlepier syskg atd themsovene® punch

pin ext esrﬁglse\r;lger{? %%9 ng to% ngcgcgstsﬁllé ﬁln&e%t(axﬁ"%lg utﬂg Decggcg%ﬁgfdgiapt%nc}?ﬂ}l? Hﬁ&lﬂ'ﬂgh@ fa

stri pper st oppi ng t he
movi ng befeaing d2hel e ricdmbm peachies the spppantic prak ébde acohéd gureeazi Ihamother

supportin enbl y; and, ( ret.ur.n C.

posi ti on® ‘g‘ﬁ‘ﬁr Plég_ﬂ?tf}g)g‘& ?%“% %EW&P“FYSQ%% ¢ BREkP IP%%‘%&% e gnﬁ)ie%nﬁé&gf t he
stri pperatdehddaieretbn one exanple, the mat hod corrprl ses execut| ng t he steps
sequentially in_ the indicated der . 9 exarrp he met hod

under st 08833 %/ o il (FéRgench @Ldp é‘b%(rﬁ %‘ Q‘ eTFmE‘Eﬁ‘ﬁ)PlSWH’g Oétretfaé‘é%t one
punch pi ;Ebshfa%ﬁéﬁde%dﬁﬁg ﬂﬁ%ﬁaﬁ@%@n@m&@ actsaabhéth,@ tRd: alR@Sder MAE bPWRAR pi N
punct ures throug a flange layer of a first part of the |ens npld assenbly

and push@s demeldingt Bmysveesinfg Bnge ugyapd 64‘31%?1% gedngalparald garty lehaveheethol d
assenbl y dﬁ@ﬁ&éd n%htﬁe w@ néﬂah hgh VS, REPUALS thy Bk NEMBNOLNE Fhe JuRcIRRESO

partlcul r exa further includes the stop of supporting a
ri mon theingithspuphets’ tehen lte tieimpdrt pesisenbhy dyussed anger bopear adptos as

through ARrEeR Ao eP Tt Gl pERCRT B BRfks Bk OSSP ERERERNSHT ) 10
still fudt penchexaifpteairnfio thver mgmomrétehcdovetmaodh rbne thupekeraed daek
nosenb | Bty MEIERR) BUERAD &Y FHGUBHE Trsrge 1 i ATEI D rpane fete
Second mord oar s and Brour tb@p‘“m@f@iﬁgﬁf’ ﬁi‘?‘g“?? 220,30 hat ‘the sécond ol g
part separRpkd t?%ﬁ? fﬁr@ dri¢ é‘fﬂﬂﬁﬁng%ﬁéf’?‘alﬁﬁ‘&? Ssls eyl ﬁ’toy]ﬁaﬂiselgr‘?éﬁf er

systemor tray for noving to 16



anot her station for processing, such as for delensing the ophthalmc |ens
fromthe second nold part. In another exanple, the two-part nold assenbly
may be urwierstiaass3®o i nclude a first nold part and a seecmdSaaod4qrast and
provi sions may be incorporated so that the first nold part separates from
the first nold part and falls safely into a transfer systemor tray for
novi ng to another station for processing, such as for del ensing the
ophthalmc lens fromthe first nold part. |In another exanple, the two-part
nol d assenbly may be understood to include a male nold part and a fenale
ol d par b 1P AIANS R Bid BEYRNA! R AR ImINENFRLE PSR !
separates fromt e nol d part |'s safely into a transfer system
or tray thar ramamn@stafmpeanmheﬁtes}txmeﬂ\omhmrhepnme@ki mtgs 13 achiasdftorthadehensi nR

h h f h h
o oo B el Bt P BB s R g iy APl o S ReSad "2

a mal e nabid faas 12, an@mpeamlepmimV stbepadrmdfepsm@eeplatsdsmﬁa}te tmeh;amf:leamﬁ@ nmol d
part separates fromthe male nol safely into a transfer

syst em ofPnfRuR0 Pispe HEQuehgng Bet‘élﬁé? Wé‘rr rgsP%ﬁ“l‘ ﬁm‘ftBPS”ﬁ)‘?‘Ec essing, such as for

del ensi ngotdje amhi.hmd preent ﬁﬂ%ntfoﬁlqghisb%nﬁ@ﬂ@é@toﬁﬁ&idd@@h{ethoh Q}f@fh‘ﬁu@&ﬁhh&m ar
exanple, two parallel plates each conprising a plurality of throu

openi ngsiiapRhthdaig, legsndn 1056 BEEP @i e Hod b petfae HE g Ial}F‘%EFiFC% gphipal *lnen%ss Al d
assenbl 'ﬁ%ox@%e%% %9 piEs In]'tf}\ %ﬁﬁm@oh’{ ﬁbésttﬂe Qt‘épsfo'f St r(W?chﬁie PaliRdbh@imfihe

dermol ding step. 1 urt her res invention Is
under st deus ha lemchold asanéyys tf@drﬂmold@mhﬁdti\’r@n’aﬂrﬂselg firesl mlD Il pambicth sexonday er

of one npl Itq dj% coull?lec% o8 \ﬁ%rfer ‘851%?}1%50{?2 rp?a%nicmlé) Hagp nl:e(?d # 9.1%85}5(% &nrclﬁ“elm her

nol d par‘%m separ a romone ano artl cul ar
exanpl e safd punehas wsimemihont Idmhdpungh pan mmmrhew ectqmz)cr)l rsmmgg @t phedst alome

h d h I at d
W Ui Pt AR TP B Phae T THE T GaAChBr g o BUBLLI £ hr ough

one mol daRard t@nGrsPushi ggainste) %)lﬂﬂ{lﬂftﬁﬁoaﬁlﬁt d spdidck 14y@r sSeparsadoad ted lpm tcf I‘ om
one another. A still further feature of resent |nvent| o) &5 a
&{) 8?) I‘!SGS

for usi nyPYAE ths zcerd Mel RENBIRIthRYIEhEO ‘éﬁf‘%e}taﬁ’é)ﬁﬁ fhgcact

denol di r@(eﬁgﬁ%%{gm&%&%@g{ﬁ 1Bin gag ugﬁca@edsj@(!&enatl Cc cross-sectional side view
of a denol ding assenbly pr ovided in accordance with another exanple of the

present [PAFENt lorne maﬁrmﬂe the ghor 2if| angéasivginates Pridelmiqigas sambE di Hefhod
assenbl y or .demopder, 44 Y, REaRNAGH G rlﬁﬁﬂ q céh(ﬁgcl: %npms@ﬁ@&w in

whi ch on‘l one ﬁqd asse y I's separated at a tinme or as a multi-puncher
denol derwalhhal\dincetﬁzat plalerd artdya storldens! awl. dhagstn bl Bendraurogro wrhiatlig

separated a me, Accordin

2011/ 0256 %bﬁé?‘? Lﬁ%%f‘%ﬂ‘%lfééog%%ﬁy?‘%ms‘%%’oﬁﬁf’%gﬁesg?%‘hdsa‘%‘%ileé‘%ié’"t logdipg paiee
puncher ¢empligtepunctubiey s@p eThendehsd codbet omagppd yherquaﬂhb yirsdt oncdd part bds-pemther
denol der _hy.inc ng the of comp onents inv

exanpl e, et“)l’/?e‘g %@P‘geérg’écfﬁi)fl E@g%ﬁﬁééﬂa prisgg 51oving e, %d%ﬁs ?“%%“8%% !fﬁi” &H is

novabl e ek atddveddied B ieeadess, hafipt pehesartd Gurtiuie tiedsuk acd Ih@er&"ﬁiﬁdlx&étﬁﬁd stem
and havi ng one or nore punch pins 148, such as two to six punch pins, and a

st ri pperca@drdripethssoiughen qoawrltzag uppprie s Gy ebendef Shrelinii PRI AR SHEHEWPPY FI G
3. The demi-Qgfind R puicrGHY dGH TR nfethofitRl B Aml-88 fiftedc RS BMl iphthd Reat ed

on a loading palette 152, simlar to the loading palette 46 di scussed above
Wit h refsemeld pag fEGhe 4t least one punch pin following the puncturing step. The method can be

a method wherein the step of stripping the first mold part comprises using a stripper plate located
above the support palette. The method can be a method wherein the step of stripping the first
mold part comprises using a stripper column located with the puncher. The method can be a
method wherein the method further comprises the step of transferring at least one of the first

mold part or the second mold part for further processing. The method can be a method wherein
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[ 0064] Unl i ke the puncher 50 of FIG 10 however, the .present puncher 146 is
made froma unitary or single conponent and has a socket for attaching to
t he act uavorosltes639144. The punch pins 148 are attachedPCo/ush@opuoher 146
by pushing theminto the individual punch bores fromthe distal end 158 of
t he puncher. [0065] The puncher 146 and the stripper colum 150 are
configured to nove together along a y-axis froma first position (not
shown) above the lens nold assenbly 10 to a second cl oser position above
the lens nold assenbly 10, which is |ess than the distance neasured to the
first pogit 6}9ﬁhalrﬁf€r 16[%5”190@ eon@fi WnSCURSI BN, méthe! TRGRACAAQSisés: Oftolifing a
represented by F . The puncher 146 and the strlpper col um 150 may
move togﬁﬂh@@“@é@ngmé@ﬁvbﬁir@ﬁama%ﬁth@d@ﬁ ke hmak @§f§@§rlﬁﬁ\m§%¥ﬁﬁﬁﬁ?s

| at chi ng rffz%&%za%@@gnig&ngns %xjnﬁl\fﬁoﬁ in i@;j?eng E}O@ﬁsgesz§ W ReS a]p@ﬂme]-é@d H@Me@-l SO
be used T gui g, coupling, or a nment pur poses. shown,

bushi ng &ﬁ&mh&ﬁsaﬁpmmﬁldﬁe@p@n@haﬁimh@tdw@ﬁwmd@wdhﬂé@nt@féﬁﬁ§n@a@@®uﬁﬁ the
outsiik of cylindrical or ne e s 148
but sl 1 1 A Pha BRI 18 [Pty Mt ePirideh i o DURFR JBADE 22
to stripplhdigy HiRMRb&a®ldn@ar end froodtdee lgns nsickagk] gw‘hlaxgg dbsrmd)rdixaa densais the

di scussed above. Alternatively, the |ower bushin 54 c ave an i nsi de

di amer er @4t Iﬁilfspaéb“rgﬂﬂgﬁrpéﬁltetaéteé RO bIGRY Of FRETRIRISRS erS‘? a cylindrical

profile fogssred AyiHehexaplpw &l d hyhed induBeHakE RSthlASpltht BRaddoars 4 hathotihe wal |
22 of the male nold part 12 so as to strip the male nold part from.the pins

f ol | owi njarfssRBTHiErgmokisd dﬁ)g@%@é&nab%@@eﬂ[oécf@e]mﬁ@ ﬂie4‘>tﬂ§ of @t ReHingEa
Cross- Seﬁ&fd?@%ht}%gg{% é/ﬂs(?%{:’e@gns LR desal d8! (el dBoRfasdhiely &%prmg%m{s':{m t he

stripper co sane second position but the puncher
advancedpdry amh & feeorslevoid daposini¢bie the figst ivld prp i e ORe f ehghpi MRSt

Stri pperlea urq'c% g%Qteixc% 8& %g)(déﬁnasdx nL%ma&sz? BJ&[[ Y s vttf?rgggﬁglbo g}{) that he

separatlon re asse I scus ove, because the
femal e nﬁhpbepalétlcél.lﬁorl snﬂs}ﬁh@o@e(bﬁtﬁeylerﬁq mehﬂ partst he skapadhignige pnahmgt eefds2hand
not the mal e nol 12 .i ushed Lts fi

awnay fr ofH R % ﬂﬁﬁp% SWOH Iifgﬁnte %OBE%LE%%lf%tt’élp?Worﬁ% 5ty ﬂ%p' At (%?Thl s
ef f ecti velimidemelpdnet P& ogifisn tmt Gqﬁﬁe&@lﬁﬂ}hﬂicﬁs@ tcamd\aiakbvlﬁmtglheh&)@&hhglom C

| ens | ocated on the nmale nold 1@ to be collecteglfor furthng.
proceSS|W§SW¢W?é¥h%§ﬂ%@?@mﬁﬁﬁght thadi OMREF SpERIng Bie 5KBS SFAPTHALY BBt er 66
that is gaeatehrdbhan the wall dianeter 68 of the female nold part 14, the
mal e nold part 12 can be held axially fixed by the | oadin alette 52 and
not the BRI e Inore epaprie.1the methodtis h‘&ﬂ%Stﬁ?ﬂ ® ppauge e 5@ Bﬁé‘ B ByPupeher

fl ange ac‘.’@ﬁ’pr{]e%% i &S %HQJ Yin Jﬁ%zﬁ’@éja Ank AWM k@@m@iﬁ@b it MheCatl 1818 oROsACh

| ocated on fena part 14 to be collected for further processing.
In yet amomhmnWEﬂﬁmdwh@ﬁkmgQh@ﬁﬁﬁ@éﬁﬁﬂ@ﬁ@fﬁ@rﬂﬁgméﬁééﬁmb?fmﬁ@uﬁﬁhggwﬁﬂ

0 T Pl i D LAY bleca) il

and the % €ns hereon can | ect arther
proceSS|ngmaﬁdhhmwhmgmdmﬂnﬂdmngpmnhﬁmpummmérﬂm4ﬁah@ihmmedmtméwnhhemphfrd

it FIG 14 k.to th 13 f
ol o par PRGNS A FUREA PR A RO CCRaCedRel et h RUEATPO g S

stri pper mﬁqieuﬁﬂmﬂgS@e RENAd i@ Y thensie ceRehbposi thil @rofdh 48 opkdngtod thhadihg St
position gnot sh%

palette after the séparation.
[0060] In a still further example of the present method, two or more punchers are incorporated
for concurrently demolding two or more two-part mold assemblies by axially separating one
flange from another flange. The two-part mold assembly may be understood to include a first
mold part and a second mold part and provisions may be incorporated so that the second mold

part separates from the first mold part and falls safely into a transfer system or tray for moving to
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[0067]FIG 15 is a schematic cross-sectional enlarged side view of the
denol der 140 of FIG 14. As shown, the distal end 158 of the puncher 158 is
spaced apaotofwmsesbhe outer convex surface 64 of the femaraSouba4qaast 14
when in the third punching position to separate the male nold part 12 from
the female nold part 14. As such, a partial concave spherical surface is
not required at the distal end of the puncher to accommbdate the convex
surface of the female nold part 14. However, the sane partial concave
spherical surface may be incorporated without deviating fromthe spirit and
scope of t e i y ed to
o or et He s Raf LY oGy, Aty okl b Biopp B 1ok ETRE CRond ok
spaced apat In fiodner Evkmpixu tlier twoqreavdd sssemalyengf ba helevmbéd tcr’rmlchid@amst t@ldvhen
inthe third unchlg%@gsmlo to.se arat%the mal & rmht@ 11, L nlJ(the
femal e W Yaf £ FBVRY PO AR 80 IAPTENES phaVt &5 TSUPPKCR T s not
requi r edselirafeh Grodhi &t @rstendd @kt tah@ P nRERBr inta asetmedat ertifae feoncave to
surface of the male nold part 12, althoug a artlmk CaneF ?{)her'cal
sir:|iceAneHR! ﬁétianfebprﬁﬁqséw%éum PHBUTCI PSR 19 w@th@m PRFVING 115t BRY REope of
the presgntoihBV&AkihRNthe [[HOSEL L 1IANAXNGY neX mln@arstb&ﬁmqmedﬁrha efmdidBart
present invention can further conprise a device for apply ? a force to a
porti on ¥ dfemplearald e arfbPiaviFERDBRY by HYOPRBIHESP ﬁl@wedﬁal%’ H‘@ d psriespttes
inventio S on of
a1 oast et il EE ARG, TS IR RP fln ARRLKLRGy Tl RESHoh: B B0H o

conpr essst@tfonSouUBe@Essiag, punht dsaor d@ien&nmﬁied)phéﬂﬂnec Ienﬂ'ﬁemdkwm@]e ngadpdrur inher

O L St LSl MRy RS ALl kY RO SAHRSE D AGL hO0y b0 e P! ¢
squeezi r@d&CﬁaM@ﬂmﬁch&rh@d@bxde@rbe {ﬁbtepcﬁmded sdﬂ'&ﬁbﬁe férm mmmpdrﬂme is
appl i ed e e first menber or the second nol d.menber. The portion
of the QEEW‘B rmelg RAF; 4 fglﬁesafr% &e pdTaRNEY Pl AU Bo %W?’@#W%@?ﬁme
ext er nal stétﬁﬂ'f@ﬁ&o@efsmh@%uﬂfphﬁfom&@ﬁing helhpexamx Rns fzﬁﬁﬁ&lx@ famoll dmbrinker Inl4 can
be conpressed. or squeezed al oag t he cy I|ndr| cal wall along the first

rib or re%nReEETEh DG YA Fé@%%‘?ﬂﬂ FP‘BP%?H%?H%“F%@ %fh%ah SPemnﬂs are
conbi nat i S, fener el ancﬂ;'xes @l}@ FOL A AT B lend Inolfl QkseBHAPLRS okl BB the
conpressed or squeezed the skirt” section 22. [0069]In accor dance W th
t he met h}dd@htyfoffih@W@m@ﬁﬁrﬁb@ﬁﬂm@ﬁnﬁﬁhb force can be applied to the
portion he r ris
bei ng pi @Bﬁfd g’fnhaﬁﬁtlhgmé)? Fﬁlgbﬁre% %)I ’g‘nﬁn&g e%nﬁgﬁoégﬁo,h%lage ;gg%%te&gggleb
appl i ed demoidieg @mm; mohi iofwHidher Ihyerrsat ommhdtdr;ammesevtred mr}amgmre@lftltlr@ug}t tgufh r st
nol d nmenber | Lerce n e de 0070] e, hot

bound by*SFHEk E?‘y ?P%“ ?og%"é“’a B]F ETE SS T8%“t‘?””‘§n V\P‘SE he' ¥ pa‘t?‘t%“i%% d
menber | @a@p&&ffﬂh@&&teﬁgm@ deigolda@z4 pancaert ctomp,nsmb at egmme$smqhgaimrs tsqauaﬁkl ng
action can erate force cgg% nent whi ch radi at.e ou | ens

ar
peri met e¥d 1? Lﬁunfl} BASHVEL 8?%?‘1 ‘Vﬂ?’éﬂl"’%‘caﬁ c% %" Smto { t he

ot her M}gkmPRepuncilliRedeorzR06e WQ@@SE@éhn&@ﬁx&@hér%id@ézdt&éé@i@@&h@f t he
nol d menber to ich the force was applied to flex away fromthe nold

surface B e opt pratherp Pastivelipher featpe of theghpssnt avenyionss ¢ methoderrising the
surfacesg {{%&%l&}ﬁﬁm@l{&%gﬂﬁ@th&fmzﬂiefugmfegﬂo%of JyQhnt he lens, as well as

causi ng a t separation of the nol ded | ens body froma nold surface,
parti cul {@ﬂﬁ%] achb@ nk:B it heclmdgec ofoss-krstibrahside Aswtdiaglegiofdighgt assespay atovisiad ot cur s
while the | | ISyt he
anount Oz}ccgg ancs utll O%ﬁ“h%?g%ﬁ %% h erpr&gﬁ a‘%@uﬂmtzlop \Hﬁgh § \Apeggr%alg dgsgu %dl P40,

m ni m zethe dlerm@ﬂdg msambm dri @n‘follckxun@ ne@rbecpugeed he afsirgs?hpmlch@ demoklgpar at e
fromthe sonme circunst an ﬁ%rfamlltate

L eoont 1 OWPiEE SR ohy DR iR Mt b e T R AR 4 R S £
femal e mphdiieirhers ldd dekpdied Hg chﬁbuWeﬂ]tthe@Qﬂﬁceti Qu b &kieONAdcsrditesy, rvédle the
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[0071] As shown and described, features of an alternative exanple are
understood to include a denol ding assenbly conprising a puncher conprising
at | east woeopumsds9Ipi n and a stripper colum, wherein tReTASROPPE+40€0! UMM
and the puncher are configured to nove together froma first position to a
second position and rel ative to one anot her when the puncher noves fromthe
second position to the third position. A still further feature of the
present exanple is understood to include a denol ding assenbly conprising a
one-part pusher having at |east one punch pin for puncturing a first nold

part of @y twa, '&Eklgsxgﬁ‘sr Fele@eg%%bé{e BREEhPUSM b 2E& A8 tund@erSIBEDR ]p[ﬂi’f' Qudi

separate the FTirst nold part fromthe second nol'd part. [0072] Al't hough
speci f i do exampbeshafdedeitst by ingreasse b niwEerah dOMpRICRLS dBiP6hent s have been

speci fi d scrlbed I RY
vari at | ﬁ@% R %ﬁ%ﬁ??eeﬂ}e %em(’ ogé&g’kg‘?lae& g?eﬁ rﬁ?ﬁemg??u {?:gsr%nlég gﬁé’?‘?%
vari ous rﬁk&ﬁbﬂed&iﬁ@veatsfthe Berdbi, esaumstm mm/mocmncpméntastuathaﬁeraraed Aatiograted, rray

have fewer nor.e ents that armth same o era

use di ff‘%?réﬁf‘ncrl}‘a‘f“ésr f@pgu r?éﬁwaé%é‘ﬁpg%“ pl&i]rafl%é g, 9t |s%0utr51%§!rég @ gtdand

cont enpl @dcaded Badvel Giat Hr@sncs Re ¢l salthy dinstus sad 1sf @mﬁ@uned dedohdén iexxsarrpl e

may be adopted for inclusion wth another &m)l der Ejﬁ ro i.ded the
Toe s

functi oﬁ%ﬁiéta@e@éﬁp%ﬁ jopried oma depdgieniisie g paulpigioghe AREETe

denol der,,gasehibirescapdrichei r conponents constructed according to
principles of this invention mal\é be configured other than as spge'(::lfl cally

descri bd@064t Uslikauihe menchgnders B@)dlotiﬁla’tev?feﬁ“r?sp%iﬁéw%@ herjlAg s MeeTBAM, 2 mal e,
and f emal o s%%@%o%@o&%?gﬁq}ﬁﬁ%tsloykeg rTRLGR Bl QARG ABONANITIRHURGST tion

from anoutn er conpone or position only and do not necessarily r est rict the
terns tgis kiect fttachdiebithd puncherudb éspusiies hemt ivktthe m*il\@fhtaééﬁf@g heicpiisa  The
: gventl on, dlsmlaena%ggg hg%gnclhgr the following clainms. CLAIMS What is clained
[0065]  The puncher 146 and the stripper column 150 are configured to move together along a
y-axis from a first position (not shown) above the lens mold assembly 10 to a second closer
position above the lens mold assembly 10, which is less than the distance measured to the first
position. For purposes of discussion, the second position is represented by FIG. 13. The
puncher 146 and the stripper column 150 may move together using conventional methods, such
as by gearing, actuators, latching means, and cam followers. One or more bushings 154, 156
may also be used for guiding, coupling, or alignment purposes. As shown, the lower bushing
154 has an inside diameter that is configured to extend around the outside of a cylindrical profile
formed by the plurality of punch pins 148 but smaller than the cylindrical wall 30 of the female
mold part 14 so as to strip the female mold part from the pins following demolding, as discussed
above. Alternatively, the lower bushing 154 can have an inside diameter that is configured to
extent around the outside of a cylindrical profile formed by the plurality of punch pins 148 but
smaller than the wall 22 of the male mold part 12 so as to strip the male mold part from the pins
following demolding, as discussed above.
[0066] FIG. 14 is a schematic cross-sectional side view of the demolder 140 of FIG. 13,
which shows the stripper column 150 in the same second position but the puncher 146 advanced
from the second position to a third position relative to the stripper column 150 and to the lens

mold assembly 10 to punch through the separation region 42 of the mold assembly. As
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1. A nethod of manufacturing a nol ded ophthalmc |ens, conprising:

provi ding a nolded ophthalmc lens in a |lens nold assenbly, the |l ens nold
assenbl y woreprivesesg a first nold part and a second nol drpamS2eioopl4ee t o t he

first nold part; pl acing the |l ens nold assenbly under a puncher;
puncher conprising at |east one punch pin conprising a tip; noving the

sai d

puncher along an axis within a cylinder defined by the | ens nold assenbly;

puncturing through a surface |ayer of the first nold part; and

pushi ng agai nst a surface |ayer of the second nold part to separate the

S econd ﬁ&s#%% E?\t r 8%?8643%1@( fe{nﬁfe n[@!i g%xpﬂ bshe gz‘ ax-g'ﬁ JieAs Q,O g}e%ad?rlﬂgg!a@tt% 152

wher ei n nprising a conc I ens
form ng mﬁrfioacl& ank naoqu:Iai—t mamengala nfdld smena 1apdshad @ect@rﬂﬁngs(wadl\ &na. the

2ndTB§ a© th ‘ﬁfa p%?%%gpgl’a@f A glgrf ngﬁ I&af 131@?1%6 nfqudemo ds G ng n%ﬂ!a

of clai naslsemwaeo ghdallRe thd §gkhalicdeRasdatddas e walelmdepirni NG }& @ybdrarter
the nethod further conprises noving the at | east one punc

and

cyI|nderﬁﬁ@ﬂ1ﬂéﬁﬁﬁy°tH%wﬂﬁpﬁﬂbfwﬁ%bmFﬁ?éi“ﬁ%1meér¥m§6‘ﬁhﬁ@?ﬁ?é%%ﬁg*§ﬁrface

| ayer. opgeter tha thah thIm%iirB%Ifnh@é} Ggfof%eai*eﬁﬁh}'le,m&é' bhRel, SO S48 Pas YPRS bd Rgd an

axi al the first nold part with a support palette during the
punct ur i myalbtfegd by the loading palette 152 and not the female mold part 14, the female mold part 14

is pushed by its flange away from the assembly 10 and allows the ophthalmic lens body located
on the female mold part 14 to be collected for further processing. In yet another embodiment, the
first mold part pierced by the pins 104 (either the male mold part 12 or the female mold part 14)
can be collected and the ophthalmic lens body located thereon can be collected for further
processing. Following demolding, the puncher 146 is moved from the third position (FIG. 14)
back to the second position (FIG. 13) to strip the first mold part from the punch pins and then
the combination puncher 146 and stripper column 150 move from the second position (FIG. 13)
to the first position (not shown).

[0067] FIG. 15 is a schematic cross-sectional enlarged side view of the demolder 140 of FIG.
14. As shown, the distal end 158 of the puncher 158 is spaced apart from the outer convex
surface 64 of the female mold part 14 when in the third punching position to separate the male
mold part 12 from the female mold part 14. As such, a partial concave spherical surface is not
required at the distal end of the puncher to accommodate the convex surface of the female mold
part 14. However, the same partial concave spherical surface may be incorporated without
deviating from the spirit and scope of the present invention. Alternatively, when the demolder is
used to pierce the male mold part 12, the distal end 158 of the puncher can be spaced apart from
the outer concave surface of the male mold part 12 when in the third punching position to
separate the male mold part 12 from the female mold part 14. As above. a partial convex
spherical surface is not required at the distal end of the puncher to accommodate the concave
surface of the male mold part 12, although a partial convex spherical surface can be incorporated
without deviating from the spirit and scope of the present invention.

[0068] In another example, the demolder of the present invention can further comprise a

device for applying a force to a portion of at least one mold member, and the methods of the
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6. The nethod of claiml. further conprising stripping the first nold part
fromthe at | east one punch pin follow ng the puncturing step. 7.
The net howloah1ial2aé3n 6, wherein the step of stripping theciusgaiompisds part
conprises using a stripper plate | ocated above the support palette.

8. The method of claim®6, wherein the step of stripping the first nold part
conprises using a stripper colum |ocated with the puncher. 9. The
met hod of claim 1, wherein the nethod further conprises the step of
transferring at | east one of the first nold part or the second nold part

for furt hgseptpfn%n%%ﬁlc further %mPpri'sg {he %gﬁ%‘lﬁ%&“‘pg {;ur&émﬁ@@@fgdi@as% BE-

ophthllﬁ I's a co ens t%o conpri ses:
provi di ngold npmht;enﬂmeziabbe feaxtapk. ¢eerbs chofigmddab icompiess driveudeans perpprdof a

nbl y; h |
ane. ot o BRRER Fofriih el W P PRt FOTbeg wsh ot EOh et 1

the pol yi¥gsh zethe®bliesle@bit aed tHeemshdd om ﬁﬂ&ze@fsomm&e S\@plarn@teemcmﬁn@ tppﬂ’ t S to
produce a separated contact |ens; cont%ctlgg h~'%¢ﬁ? at ed ca act
T ip gheehit ‘IS

with a |SHERARE SBlLihle PR eupsr diedned BRI RIS bﬁé‘? %age;

sterlizigg HhR BORLAGH HeeRSordMmEINenGRE. Ak JoRtH PaEKAgR! lh@ﬂw&du@&hahe
sterilized contact |ens; or conbinations thereof, 11. A method for

manuf act ferderig applied lcare BorapTHE HEP 9F EnoreagemalgagPRseirge mold mempgrolordagrls:
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supporti [ﬁe p})rttllgn o? the f{rrs[% mol c? mem er EX the Sri]lgle time the first mold member is being pierced by
a pin of the demolder. Alternatively, the force can be applied to the portion of the first mold
member before or after the first mold member is pierced by a pin of the demolder.
[0070] While not being bound by theory, when the force applied to the portion of the first
mold member is a compressing or squeezing action, the compressing or squeezing action can
generate force components which radiate outward around the lens perimeter without transmitting
substantial radial force components to the other mold member. These force components can
cause the mold surface of the mold member to which the force was applied to flex away from the
mold surface of the other mold member. This flexing away of the two mold surfaces can break
the attachment of a flash ring from the lens, as well as causing a slight separation of the molded
lens body from a mold surface, particularly around the edge of the lens. As this slight separation
occurs while the molded lens body is still encased in the two mold members, the amount of
distortion produced in the molded lens body as a result is minimized. In addition, this flexing can
cause the flash ring to separate from the molded lens body, and, under some circumstances, can
facilitate retention of the molded lens body on either the male mold member 12 or the female
mold member 14, depending on which configuration is desired.
[0071]  As shown and described, features of an alternative example are understood to include

a demolding assembly comprising a puncher comprising at least one punch pin and a stripper

column, wherein the stripper column and the puncher are configured to move together from a
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returning the puncher to a position that requires the puncher to nove back
t hrough the opening of the stripper device. 12. An ophthalmc |lens nold
assenbl y wermiidesqe39conpri si ng: a puncher conprising pun®dThisdy10meaps i si ng a
punch bore; a punch pin conprising a pintip |located in the punch
bore such that the pin tip extends beyond a distal end of the punch body;

a support plate structured for supporting one part of a two part nold
assenbly to be denol ded; and wherein the punch pin is sized and
noved with sufficient force to puncture through a nold | ayer of a |l ens nold
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conprising two or nore punchers.
separate the first mold part from the second mold part.

[0072]  Although specific examples of demolding assemblies and their components have been
specifically described and illustrated herein, many modifications and variations will be apparent
to those skilled in the art. For example, the various demolding assemblies may have components
that are automated, may have fewer or more components that perform the same overall tasks, and
may use different materials than described. Furthermore, it is understood and contemplated that
features specifically discussed for one demolder example may be adopted for inclusion with
another demolder example, provided the functions are compatible. Accordingly, it is to be
understood that the demolder assemblies and their components constructed according to
principles of this invention may be configured other than as specifically described. It is further
understood that terms such as first, second, male, and female are used to conveniently
differentiate one component or position from another component or position only and do not
necessarily restrict the terms to a specific definition unless the context indicates otherwise. The

invention is also defined in the following claims.

]
Lo



WD 2011/ 025639PCT/ US2010/ 044406 17. The denvol der of claim 11,

further conprising a stripper ,:olum |ocated with the puncher. 18.
The denvolweroofo2sé3ai m 16, wherein the puncher is novabl @CRiUshotvioes48é ri pper
colum and novable relative to the stripper colum. 19. The denol der

of claim1l, further conp-ising a lens nold assenbly |ocated within a
recei ving bore of the support plate, said | ens nold assenbly conprising a
femal e nold part and a nale nold part. 20. The denol der of claim 18,
wherein only the female nold part is supported by the receiving bore.
21. The deppligder of claim 11, further conprising a stripper plate |ocated
above the support plate.

What is claimed is:

1. A method of manufacturing a molded ophthalmic lens, comprising:

providing a molded ophthalmic lens in a lens mold assembly, the lens mold assembly
comprising a first mold part and a second mold part coupled to the first mold part;

placing the lens mold assembly under a puncher: said puncher comprising at least one
punch pin comprising a tip;

moving the puncher along an axis within a cylinder defined by the lens mold assembly:

puncturing through a surface layer of the first mold part; and

pushing against a surface layer of the second mold part to separate the second mold part
from the first mold part.

2. The method of claim 1, wherein the first mold part is a female mold comprising a
concave lens forming surface and a wall having a first axial end and a second axial end.

3. The method of claim 2, further comprising supporting the second axial end by a
loading palette during the puncturing step.

4. The method of claim 1, wherein the first mold part has a wall defining a cylinder,
and the method further comprises moving the at least one punch pin within the cylinder defined
by the wall of the first mold part to puncture the surface layer.

5. The method of claim 1, further comprising supporting an axial end of the first
mold part with a support palette during the puncturing step.

6. The method of claim 1, further comprising stripping the first mold part from the at
least one punch pin following the puncturing step.

7. The method of claim 6, wherein the step of stripping the first mold part comprises
using a stripper plate located above the support palette.

8. The method of claim 6, wherein the step of stripping the first mold part comprises
using a stripper column located with the puncher.

9. The method of claim 1, wherein the method further comprises the step of
transferring at least one of the first mold part or the second mold part for further processing.

10.  The method of claim 1, wherein the ophthalmic lens is a contact lens, and the

method further comprises: providing a polymerizable contact lens formulation in the lens mold

24



WO 2011/025639 PCT/US2010/044406

assembly; polymerizing the polymerizable contact lens formulation in the lens mold assembly to
form a polymerized molded contact lens; separating the polymerized molded contact lens from
one of the separated mold parts to produce a separated contact lens; contacting the separated
contact lens with a liquid; placing the separated contact lens in contact lens package; sterlizing
the contact lens in the contact lens package to produce a sterilized contact lens; or combinations
thereof.

11. A method for manufacturing a molded ophthalmic lens, comprising:

providing a molded ophthalmic lens in a lens mold assembly, the lens mold assembly
comprising a first mold part and a second mold part coupled to the first mold part;

moving a puncher comprising at least one punch pin extending beyond a distal end of a
punch body through an opening of a stripper device for stripping one of the lens mold parts;

stopping the moving before the puncher reaches a support palette configured for
supporting the lens mold assembly: and

returning the puncher to a position that requires the puncher to move back through the
opening of the stripper device.

12. An ophthalmic lens mold assembly demolder, comprising:

a puncher comprising punch body comprising a punch bore;

a punch pin comprising a pin tip located in the punch bore such that the pin tip extends
beyond a distal end of the punch body;

a support plate structured for supporting one part of a two part mold assembly to be
demolded; and

wherein the punch pin is sized and moved with sufficient force to puncture through a
mold layer of a lens mold assembly for demolding.

13.  The demolder of claim 11. wherein the support plate is a palette comprising a
receiving bore of a first diameter having a flange of a second smaller diameter.

14.  The demolder of claim 11, wherein the punch body comprises a partial concave
surface.

15.  The demolder of claim 11, further comprising a stripper for stripping a mold part
after demolding.

16.  The demolder of claim 11, further comprising two or more punchers.
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17.  The demolder of claim 11, further comprising a stripper column located with the
puncher.

18.  The demolder of claim 16, wherein the puncher is movable with the stripper
column and movable relative to the stripper column.

19.  The demolder of claim 11, further comprising a lens mold assembly located
within a receiving bore of the support plate, said lens mold assembly comprising a female mold
part and a male mold part.

20.  The demolder of claim 18, wherein only the female mold part is supported by the
receiving bore.

21.  The demolder of claim 11, further comprising a stripper plate located above the

support plate.



