
WO 2011/162958PCT/US2011/039663 METHODS, DEVICES, AND SYSTEMS FOR INJECTION
MOLDING CONTACT LENSES [0001]Methods, devices, and systems for
manufacturing ophthalmic lenses by direct injection molding are generally
discussed herein, with particular discussions extended to contact lenses
produced by directly injecting a lens forming composition into a
lens-shaped mold, the lens-shaped cavity having a non-uniform region such
as a protrusion, projection or raised bump forming part of the molding
surface. The non-uniform region in the lens fomiing surface forms a
depression, well or recess in a peripheral zone of the ophthalmic lens
molded in the lens-shaped cavity. BACKGROUND [0002]Reaction injection
molding (RIM) is a process where reactive liquid component* such as a lens
forming reactive polymerizable composition, arc mixed, injected into a
mold, and polymerized to form a plastic article. With a reactive
polymeriziable composition, no external curing by ultraviolet light, heat
or the like is required. The article cures as a result of the chemical
reaction of the liquid components in the reactive polymeriziable
composition. In a closed mold environment, the mold cavity components are
mated prior to dosing of the reactive polymerizable composition into the
mold cavity. The dosing is typically performed by a moi,Th machine feeding
the reactive polymerizable composition through a sprue, manifold o runner.
and then through a gate or port for injecting the reactive polymerizable
composition under pressure into the mold cavity. An outlet for run-off of
excess polymeriziable composi-..ion and venting for gases produced during
the polymerization are typically provided \\ ithin the mold cavity.
[0003]Direct injection molded ophthalmic lenses may also be made from a
lens forming polymerizable composition, such as a silicone hydrogel lens
forming polymerizable composition. including the silicone hydrogel lens
forming polymeriziable compositions disclosed in US Pub. No. 2009/0264553,
entitled WETTABLE SILICONE HYDROGEL CONTACT LENSFS AND RELATED COPOSITIONS
AND METHODS. filed 'July 1, 2009, the contents of \vi-uch are expressly
incorporated herein by reference for all purposes. In direct injection
molditu.r using a polymeriziable composition, the polymerizable composition
may be injected into the mold eavii?  WO 2011/162958PCT/US2011/039663 and
then exposed to thermal radiation: actinic light, including UV and visible
light: or other forms of radiation effective to polymerize the composition
while the composition is present in the mold cavity. Alternatively or in
addition thereto, the polymerizable composition can be heated in the
injection unit of the injection molding machine and then injected into the
mold cavity, for example to allow the polymerizable composition to flow
into the mold Y. For thermally cured polymeriziable compositions. depending
on the temperature of the injected polymerizable composition as it exits
the barrel section of the injection molding machine. additional heating may
be needed at or within the mold cavity to facilitate eurin, [0004]Direct
injection molded ophthalmic lenses can also be made From a lens forming
polymer composition, such as a thermoplastic or thermosettir-, polymeric
material. In direct injection molding using a polymer composition, the
pol\roor.:omposition is first heated in the injection unit of the molding
machine to allow the polymer material to flow or be injected into the mold
cavity, and then injected into the mold cavity and cooled to solidify *I--
composition in the shape of the mold cavity. Depending on the temperature
of the injected polymer composition as it exits the barrel section of the
injection molding machine, additional heating may be needed in the mold
cavity to ensure the polymer composition can adequatel flow into all the
region.< '- the mold cavity. [0005]As used herein, direct injection molding
is understood to mean injection through a 



flow or fluid channel to deposit a lens forming composition into a iens
foiming cavity. -17-,c lens forming composition can comprise a lens forming
reactive polymcriziable compostic,n lens forming reactive polymeriziable
composition not requiring the addition of thermal radiation or light to
polymerize; a lens forming polymeriziable composition, e.g.. a lens hrmina
polymeriziable composition requiring the addition of radiation to
polymerize; or ico polymer composition, e.g., a lens forming polymer
composition that is already polymerized requires the addition of heat to be
molded, such as a lens forming rhermosettin composition or a lens forming
thermoplastic polymer composition. [0006]With RIM using a lens forming
reactive polymeriziable composition. and standard injection molding using a
lens forming polymeri2-i:_Thle composition or a lens forming polymer
composition, the lens forming composition is made to low into the mold
cavity through a gate. typically located on the side wall of the lens mold.
Consequently. Yhen tbe lens forming composition polymerizes or sets, a
small amount of material can be left behind. This material left WO
2011/162958PCT/US2011/039663 behind is referred to as a gate witness. The
gate witness may be raised above the molded surface. may result in a rough
area on the surface on the molded item near the location of the  both be
raised above the molded surface and result in a roug area on the
surfaceitem, Alternatively, a gate pin may be used, which can result in a
recess in the molded surface. The recess formed by the gate pin may result
in the presence of a rough area on the surface on he molded item near the
location of the gate pin, or may result in both a recess and a rough area
on the surface of the molded item. In order to provide an ophthalmically
acceptable surface, the gale witness, the recess, the rough area on the
molded item, or combinations thereof, musi later be treated, for example,
by removing material or smoothing the cured ens. adding process steps that
can be time consuming, can produce lens defects, can lower yield, and thus
can increase overall production costs. SUMMARY [0007]In one embodiment, the
present disclosure is directed to a method of manufacturing a contact lens,
the method comprising: providing a first mold insert comprising a body
section; said first mold insert comprising a lens forming surface including
a raised nonuniform region having an opening formed through the lens
forming surface in the location of the raised non-uniform region, and a
fluid channel passing through the body s.'clion and in fluid communication
with the opening: placing the first mold insert into a mold block so hat he
lens forming surface of the first mold insert and the raised non-uniform
region Corm part of a lens-shaped cavity; providing a lens forming
composition through the fluid channel and the opening so that an amount of
the lens forming composition is deposited in the lens-shaped allowing the
lens forming composition to form a contact lens body retaining the ,the
lens-shaped cavity; removing the contact lens body from the mold block and
theinsert: washing the contact lens body; inspecting the contact lens body:
niacithe contact len,. a package with a packaging solution; sealing the
package containing the contact lens the packaginc, solution; and
sterilizing the package containing the contact lens body and the packaging
solution to produce a finished contact lens. 



[0008]In one example, of the method of manufacturing a contact lens, the
raised non- uniform region of the first mold insert is configured to form a
depression in a peripheral zone of a contact lens body.  WO
2011/162958PCT/US2011/039663 [0009]In another example, method of
manufacturing can be a method of m.,1 a silicone hydrogel contact lens. In
one particular example. when the method is a nicth-d of manufacturing a
silicone hydrogel contact lens. the step of washing the contact le', ,ody
can comprise cleaning the contact lens body, extracting the contact lens
body. hydraiJac the contact lens body, and combinations thereof, using an
aqueous solution free of a volatile ale....)hol. [0010]In another
embodiment, the present disclosure is directed to a method fo-:  an
ophthalmic lens through direct injection molding comprising: forming a
first mold insert a body section; said first mold insert comprising a lens
forming surface including a  raised non-uniform region in a peripheral zone
of the lens formine surface, the raised nonuniform region having an opening
formed through the lens forming surface in the location of the raised
non-uniform region, and a fluiC passing through the body section and in
fluid communication with the opening; placing thc first mold insert into a
mold Hock so that the lens forming surface of the first mold insert and the
raised non-uniform region form part of a1"- shaped cavity; providing a lens
forming composition .throu, the fluid channel and 11- so that an amount of
the lens forming composition is depo-; ied in the lens-shaped allowing the
lens forming composition to cure, polymerize or set to form a lens body
retain' the shape of the lens-shaped cavity. [0011]In one example of the
method of forming an ophthalmic lens, the len composition can comprise a
lens form ng reactive polymeriziable composition. a ' polymeriziable
composition, or a lens forming polymer composition. In one ,partienl the
lens forming composition can comprise a silicone hydrogel lens forming
composition.  [0012]In another example of the method, the step oflens 'on
compositionto cure, polymerize or set can further comprise fermi!on Cris.:
2-mseri, surface of the lens body. the depression being the negative of the
non-uniform region. The step of providing a lens forming composition
through the fluid channel and the opening or the step o allowing the lens
forming composition to cure, polymerize or set, can further comprise fort-.
r an irregular area on a side or a bottom of the depression. In one
particular example. the exterior surface of the lens body is more
ophthalmically acceptable than an exterior stiribc body formed in a
lens-shaped cavity without the raised non-uniform region, and without
form,1 the depression on the exterior surface of the lens body but having
the irregular area los: directly on the front or back curve surface of the
lens body.  WO 2011/162958PCT/US2011/039663 



[0013]In another embodiment. the present disclosure is directed to an
opbthair.lic lens comprising a lens body, a front curve surface, a back
curve surface. an optical .7onc. and a peripheral zone. wherein a
depression comprising a depression bottom surface is locat,2dthe peripheral
zone and the depression bottom surface is recessed from either the front
cur' or the back curve surface. [0014]In one example, the ophthalmic lens
further comprises an irregular area 1 within the depression. The irregular
area can be formed during the step of providin2 ens forming composition
through the fluid channel and the opcnnlc.. or during the step of : the
lens forming composition to cure. poiymcrHe or set. The depiession.
irregular are. both the depression and the irregular area can be used to
form an orientation mark, an inversion mark, a diagnostic mark, or an
identifying mark on the lens. [0015]In another example, the ophthalmic lens
is formed from a lens Hrminc composition. The lens forming composition can
comprise a lens forming reactive po7iziabie composition. a lens forming
.polymeriziable composition, or a lens form composition. The lens body can
comprise a silicone hydrogel contact lens body. [0016]In another
embodiment, the present disclosure is directed to an ophthalmic mold insert
for direct injection molding, comprising: a body section comprisin '2 a
lens the lens forming surface comprising an optic zone forming surface and
a peripheral zone surface, a raised non-uniform region located in the
peripheral zone forillina surleec,a ra:sc.1 non-uniform region having an
opening formed through the lens f'n1]in surLce an fm; channel passing
through the body section and in fluid communication with the opening.
\vaeejn the raised non-uniform region is configured to form a depression on
an exterior surmaae of an ophthalmic lens body when the ophthalmic mold
insert is used to mold an ophthalmic lens body.    [0017] In yet another
embodiment, the present disclosure is directed to a system for producing an
ophthalmic lens through direct injection molding comprising: a first mold
in an comprising a body section; said first mold insert comprising a lens
frnline surface. at least one raised non-uniform region on the lens forming
surface having an opening formed through the lens forming surface, and a
fluid channel passing through the body section and H fluid  WO
2011/162958PCT/US2011/039663 



pin shaft and a pin tip located, at least in part, in the fluid channel for
closing the oncni projection. In one example of the system, the pin tip of
the gate pin can comrris a raised projection configured to form a recess in
a depression fornic in a lens body molded using the system. [0018]Soft
ophthalmic lenses, such as hydrogel contact lenses, includsilicone hydrogel
contact lenses, methods of manufacturing soft ophthalmic len,esfor
manufacturing soft ophthalmic lenses, mold inserts for molding so
ophthalmic leocs. and methods of manufacturing the lens mold inserts are
herein described.iilizin tL present methods, systems and ophthalmic lens
mold inserts, it is possible to produce an c.,nhiliJimic lens by direct
injection molding and create a depression, well or recess on a surface of
the oplithimie lens that minimizes, eliminates, or hides an irregular area
such as a gate witness, a re c. rough area that may form on the lens
durinf, the molding process, for example when the closes during the
injection process. The irregular area formed on ihe lens duringmoi process
is minimized, eliminated or hidden by placing it at the bottom or on the
side depression that penetrates from a surface of the ophthalmic lens into
the bulk of the lens ..-. does not penetrate through the entire thickness
of the lens). The depression can be locaed in a peripheral zone (i.e., not
an optic zone) of the lens, for exam] .c. on an anterior or posterior
surface of the lens in a region of the lens between the center optic zone
and the edge of the lens. In other words, the depression is not located
along an edge of the ice l'nt is located on an anterior or posterior
surface of the lens. The depression iseonhietned 10 coitain the irearea
formed on the lens during molding so that the uppermost part(s) of the
irregular area remain within the depression and below the surface of the
remainder of the lens surface (i., .. the an:ericr or posterior surface of
the lens). By placing the irregular area in such a depression. the in area
does not come into contact with the surface of the eye or the eyelid during
normal wear c the lens. Utilizing the present methods and devices can
reduce or eliminate he need to erhrm post-molding manipulation or secondary
operations on the lens. such as ablating lens laser or by mechanical means
to remove or smooth an irre,ular area such as av\itness, recess or rough
area formed during the molding proces,. for example at the location v here
Jar lens forming composition is injected into the lens forming cavity.
Although eNarillic'S present invention are discussed below with reference
to a sin,le cavity mold blo cavity mold block for simultaneously injecting
multiple cavities with lens forming comno,itions  WO
2011/162958PCT/US2011/039663 (e.g., lens forming reactive polymeriziable
compositions, lens forming .polymeriziable compositions, or lens forming
polymer compositions) is within the purview of the 1)re,2,f invention. 



[0019]The present methods, devices, and assemblies are effective in mass
producing ophthalmic lenses by direct injection molding. By manufacturing
ens mold inserts to create a lens forming cavity having a raised
non-uniform region such as n otrusion. 1roicction or bump at the location
of the gate. a lens produced thereform will ha% e a negative ,mage of the
raised non-uniform region that manireSk a a depression, well or recess at
the of the gate, where an irregular area such as a gate witness. reces or
rough area will ,-,ccur. The depression at the location of the gate can
serve to conceal all or part of a gate vestige or witness, conceal all or
part of a recess formed by using a pate pin having a projection. cr conceal
a rough area formed by the molding process. By placing the irregular area
in the depression, the irrula area will be located below the surface of the
lens so that the irregulor area of the ens no directly contact the surface
of the eye or of the eyelid during v ear. In such anam:), depression in the
lens surface is configured (i.e., sized, shaped, placed or combiii to be
effective in making the presence of an irregular area more ophthalmically
acceptable. and the raised non-uniform region on the mold insert is con
t'iaureio for'  ifl effective in making the presence of an irregular area
more ophthalmi.tinh selecting an appropriate gate type, the gate witness
can automatically be trimmed.and be recessed within the depression without
the need for performin the cured or solidified lens body in order to
provide an ophthalmically acceptably srnootin surface on the lens. Examples
of gate types that are usable with the present mold insineliki.2 pin gates,
hot runner gates, and valve gates. Optionally. a secondary operation can
bermed on the lens which makes use of the irregular area, such as a rough
area, depresion, gate wi,ness, or combination thereof created in the lens
body during the molding process. For exan-.1le. the irregular area may be
incorporated into a mark on the lens, such as an orientation z, an
inversion mark, a diagnostic mark, or a mark for branding. [0020]In one
example, a lens mold insert is provided comprising a fluid chanftc, and a
raised non-uniform region, such as, for example, a raised protrusion,
projection or bump. The raised non-uniform region includes an opening and
the fluid channel may be operationally raced in fluid communication with
the opening. The mold insert with the raised non-uniform rcion  



WO 2011/162958PCT/US2011/039663 can be combined with at least one other
mold insert (with or \k nhout additional non-uniform region(s)) to create a
lens forming cavity having the raised non-uniform region forming pan of the
cavity. The raised non-uniform region can be located in a region of the
mold insert used mold a peripheral zone of a lens so that the raised
non-uniform region is not part of the regix the mold insert used to mold an
optic zone of a lens, and is spaced away from the edge or lens. [0021]In
another example, an ophthalmic lens is formed from the lens mold in section
or mold member with a raised non-uniform regio . so that the lens 1-1:1:- a
del. formed thereon by the raised non-uniform region on the mold insert.
The depression can be located on the anterior or posterior surface of the
ophthalmic ens. The dcression the peripheral zone of the formed lens so
that the presence of the depression optic zone of the lens and thus does
not interfere with the optical quality of the lens. T.1- depression may
contain all or part of an irregular area finned on the lens during the
process, for example it may contain all or part of a gate witnescontain all
or par, of a recess formed by using a gate pin having an additional
protru.;tonH,2ction or bump located on its distal end, or may contain all
or part of a rough area formed on the lens. [0022]In another example, the
lens mold insert includes a fluid channel which tc---Ti- in an opening at
the raised non-uniform region on the mold insert. The fluid channel sere.
as the location in the mold insert where a lens forming con ion flows into
the lens-snacJ cavity as part of the process of forming an ophthalmic lens
'nod [0023]In another example, the lens mold insert includes a gate pin.
The gateabut the raised non-uniform region to seal the opening from further
fluid io during process. The gate pin optionally includes an additional
projection at the distal end of Wet,' pin to project through the opening at
the raised non-uniform region on the mold insert and into the lens-shaped
cavity. [0024]In still yet another example. a method is provided for
manufacturing an 



ophthalmic lens comprising direct injection molding an ophthalmic lens
comprising a the depression containing an irregular area formed during the
molding process. and p"mg the ophthalmic lens for packaging. Processing is
understood to ins hi& as least one of he -usps of demolding, delensing,
cleaning, extracting. hydrating, inspeetine. paekaWnas :erniand  WO
2011/162958PCT/US2011/039663 require a further step of treating the
irregular area on the lens formed during the molding prncess to make a lens
surface more ophthalmically acceptably smooth after remu\jne the onht1-
lens body from the lens-shaped cavity. [0025]A method is herein provided
tibr manufacturing an ophthalmic lens throueh direct injection molding. The
method comprises providing a first mold insert comprA body section; said
first mold insert comprising a lens forming surface. a raised non-uth
ormregion having an opening formed through the lens forming surface, and a
fluid channel passit the body section and in fluid communication with the
opening; placing the first moldno a mold block so that the lens forming
surface of the first mold insert and tl raked region form part of a
lens-shaped cavity; depositing a lens forming compos,,'on thro., channel
and the opening so that an amount of the lens fiormine c niposifon is depi,
lens-shaped cavity. The method can further comprise the scp of curing or
settingens forming composition to form a lens body, and 1.cm-toying the
lens body from , cavity. Optionally, the method can further cam prise
cicaning the lens bod?. extract in from the lens body, hydrating the lens
body, packaging the lens body, sealing and sh: lens body in a vial or
blister package, and combinations thereof. [0026]The present disclosure
describes an ophthalmic lens comprisine a lens oodv. a 



front curve surface, a back curve surface, an optic zone. and a peripheral
7011e,aeicn a depression comprising a depression bottom surface is located
in th,2 peripher.:11 LoT of the lens body and the depression bottom surface
is recessed from either the front cues or the back curve surface of the
lens body, and extends into the hulk of the lens body. [0027]The present
disclosure also describes a system for producingophthalmic lens through
direct injection molding. The system comprises a first mold insert coranrt.
sing a body section; said first mold insert comprising a lens forming
surface includinga raiscl non-unifri region, the raised non-uniform region
having an opening formed ta roueh the lens forming surface located within
the non-uniform region. and a fluid channel passne through the body section
and in fluid communication with the openine in the non-uniform r: a; a moL?
h t:or retaining the first mold insert and at least one companion lens
forming surface so tha a lens-shaped cavity is defined by the lens forming
surface of the first mold insert and the at east one companion lens forming
surface. the po-t m of the first mold insert containip, !Inn-  WO
2011/162958PCT/US2011/039663 uniform region forming part of the lens-shaped
cavity: and a gic pm coin nil a pin tip located, at least in part. in the
fluid channel for closing the open ing the o And  [0028]These and other
features and advantages of the present invention \\become appreciated as
the same become better understood with reference to the specifieaticu.
claims and appended drawings. BRIEF DESCRIPTION OF THE DRAWINGS [0029]FIG.
1 is a schematic cross-sectional side view of a mold block oinjec.tion
molding machine including front and back curve mold sections. [0030]FIG. 2
is a partial exploded view of the front and back cni-7-e m.sections of 



FIG. 1, which also shows the lens-shaped cavity and the raised protrusion,w
charneL and gate pin present in the back curve mold section. [0031]FIG. 3
is a cross-sectional side view ofan ophthalmic lens produced from the
assembly of FIG. 1. [0032]FIG. 4 is a schematic cross-sectional side view
of a mold block of an injection molding machine provided in accordance with
the present invention. [0033]FIG. 5 is a flow diagram of a method for
forming an ophth:31mic lens depression from a mold assembly. DETAILED
DESCRIPTION [0034]The following disclosure will be primarily directed to
contact lenses. methods of manufacturing contact lenses, contact lens mold
inserts, and systems or forming contact lens bodies, including
manufacturing by direct injection molding, delensing. \vahInc. inspecn. ne.
and packaging in blister packs. In certain embodiments, the present
ophthalmic lenses lenses, including silicone hydrogel lenses. However, it
wi I he appreciated that embodim the present methods, devices, and systems
can be used in the il-anufacturing and .procother types of ophthalmic
lenses, such as. for example, corneal inlay lenses and onlay     [0035]
Referring now to FIG. 1, a schematic view of a mold assembly 1 ha\ in a
mold block 10 for direct injection molding of ophthalmic lenses is shown,
which comprises a mold plate 12 having an integrally formed back curve
cavity section or back curve mold section 14 for forming an anterior lens
surface of a contact lens. The back curve mold section 14 is formed  WO
2011/162958PCT/US2011/039663 with an optical quality lens forming surface.
such as by machining and polisKingasun,.1".srstood in the art. For example,
the mold plate 12 may be cast molded and subsequent::: nichneJ and polished
to form the lens forming surface and exterior features for motril in with:
a ha mold assembly. Optionally, the back curve mold section 14 is
separately fabrica:i.e., a :r and useable with the mold plate 12 when
installed therewith. Still optiona:IV. the niold pi a c and the mold
section are machined from whole material stocks. such as from a 



metal stock, including an aluminum stock. U another embodiment. a pLr.tic
mIas first formed by injection molding and then optionall:, subsequently
polished and or ned to form the lens forming surface. The mold assembly 1
is configured for direct injection of a lens forming composition into the
mold cavity using a combination of pressure and vacuum sources. which is
further particularly described in U.S. Pat. No. 5,632,936, the content..11
are expressly incorporated herein by reference. As illustrated in FIG. 2. a
raised ton-unt rm region 54 such as a protrusion. projection or bump is
present on the lens fornii e surface of the h curve mold section 14, and is
located in a portion of the lens fonine saridee used to or peripheral zone
of a lens body. In other embodiment-:. the raised non-uh:Corm region 54 ccn
be located on the front curve mold section 16, or a plurality of raised
non-unirc,rm regions 54 can be located on either the back curve mold
section 14, the front curve mold section . or on both the back curve mold
section 14 and the front curve mold section 16. [0036]A mold member 16 with
an opileally finished convex surface is mated itia the mold section 14 and
forms a lens-shaped cm ity 18 therebetween, which is deFned U he optically
finished convex surface of the mold member 16 and the optical quality
concave surface of the mold section 14. In one example. the mold section 14
is made from a metal material, such as from aluminum, stainless steel, or a
ferrous material and the mold member 16 is made from a plastic material,
such as clear polystyrene or polyurethane havi; g sufficient rieidio a'
evacuation of the lens-shaped cavity, as further described helm'. [0037]A
lens forming composition from a material source or container 20 ma:
injected into the lens-shaped cavity 18 using a pump 22 to pump the
material through the sprtic 24, which then flows through the runner 26 and
out the gate 28 located at the end thereof and into the lens-shaped cavity
18. A check valve 23 may be incorporated to prevent unwanted reverse fluid
flow back into the material source. An area can be provided to hold extra
lens forming composition in cases where the lens-shaped cavity is over
filled. In a multi-cavity  WO 2011/162958PCT/US2011/039663 injection
assembly, the spate 24 connects to other runners (not shown) for direct
inje other lens cavities (not shown). In the e \ ample shown, theI011he a
silicone hydrogel lens forming composition, such as. for e'calnpie a
silicone)ntat:t lens .polymerizable composition or a silicone hydrogel
contact lens reactive po,y? composition. In a particular example, the
silicone hydrogel contact lens formin can comprise at least about 20% by
weight of one or more silicone macromer. such fluoro-containing acryloyl
silicone macromer; 1) at least about 45% by weightrrore non-silicon
containing monomer composition. such as a hydrophilic vinyl-eontainin 



an acrylic monomer, an acrylate-functionalized ethylene oxide oligomer. or
con- thereof; and optionally -) a diluent or non-reactive extractable
component, tTr e\ imp e polyalkylene oxide silicone extractable component.
In a more specific embodiment. the hydrogel lens forming composition
comprises a-co-his(mct aer\,'yeth?'rttfr,
ethyloxypropy1)-poly(dimethylsiloxanc)-poly
(trifluoropropylmetnyisiloxane)-polyleino
poly(ethyleneglycoOpropylmethykiloNanci.te,2t.IL.:ide. methyl meft,-. and
triethylene glycol dimethacrylate. Other lens forming compositions, such as
thoc delosed in previously incorporated '553 application, may be used
without deviating from theand scope of the present disclosure. [0038]In one
example, the deposition of lens material into the lens-shaped caI is
facilitated by a vacuum source, which may be a vacuum pump 30 located
remotethe mold plate 12. The vacuum pump 30 and the lens-shaped cavity 18
are in fluid cornmun with one another via a vacuum channel 32, which
comprises a channel portion 34 that passes between the mold section 14 and
the mold member 16 for prov:tling a vacuum between said two elements. When
vacuum is provided to the channel portion 34. lens material in the runneris
automatically drawn into the lens-shaped cavity 18 due to the lower
pressure cretite., by the vacuum in the lens-shaped cavity. The vacuum
pressure also forces the mold member 1.(z to press against the back curve
cavity portion 14 to form a tight perimeter around the lens-shared cavity
18. Alternatively or in addition thereto, lens material may be deposited by
positive pressure generated by the pump 22. [0039]A drive cylinder 36,
which may be a linear motor. a brushless direct currcr (DC) motor, a linear
synchronous motor, a linear drive, a linear servo, or an actuator f rotary
motion to linear actuation of the ate pin 38, is incorporated for opening
and cic  WO 2011/162958PCT/US2011/039663 gate 28. During an injection
cycle, the drive cylinder 36 is activated to lift or retract the gate pin
38 from the gate 28, which opens into the lens-shaped cavity 18. After a
sufficient amount of lens forming composition is deposited into the
lens-shaped cavity 18 through the open gal" the drive cylinder 36 is
activated to push the tip of the gate pin 38 against the seat at the gate
28 to close the gate and the opening of the lens--,haped cavity, as further
discussed below. [0040]In the example illustrated in FIG. 1, an ultraviolet
1 ieht source 40 is prey cure lens forming polymeriziable composition
contained in the lens-shaped cavity. The mold member 16 is .therefore
understood to be made from a clear material to permit UV rays 42 to
penetrate through the wall of the mold member 16 to polymerize the lens
forming polymerizable composition using UV tight. Alternatively or in
addition thereto, the mold plate 12 and/or the mold section 14 may be
equipped with heating coils (not shown) or passagesfor 



heated fluids to heat the mold inserts to thermally polymerize the lens
forming composition. The assembly therefore can operate to polymerize the
lens forming polyrrcrizahlc composition to produce ophthalmic lenses using
either a light source, a thermal source, light source and a thermal source.
Alternatively, a lens forming reactive poly composition, or a lens forming
polymer composition can be used. and th...-; use of pol radiation can be
omitted. [0041]An ejector pin assembly 44 comprising an ejector rod or pin
46 can be provided to eject the mold member 16 from the back curve mold
section 14 ,ificr the eas material polymerizes or solidifies. The ejector
pin assembly 44 is con ligt,1 to cejector pin forward (to the left of FIG.
1) to separate the mold member 16. Thus, the elector pit" assembly 44 has a
linear drive mechanism similar to the drive cylinder 36. A pressurized air
source (not shown) may also be used in combination with the ejector pin
assembly 44 to hreak the vacuum generated by the vacuum pump source 30. The
air source (not shown) may connect to the air passage 48 formed through the
mold plate 12 and terminate between the mold member and the back curve mold
section 14. [0042]Referring now to FIG. 2 in addition to FIG. 1, an enlar
cd partial cross-se side view of the mold section 16. back curve mold
section 14, and gate pin 38 is shown. \ fluid channel 50 is incorporated in
the back curve mold section 14 and provides a path for len-: forming
composition to flow into the lens-shaped cavity 18 via the opening- at the
gate 28. The fluid channel 50 comprises a diameter that is lai,,er than the
diameter of the gate pin 38 , enable  WO 2011/162958PCT/US2011/039663 fluid
flow around the annular space between the two. In one example, the diamada
fluid channel is about 1.3 times to about 8 times larger than the
diameterha ;ate pin 38. [0043]The gate 28 projects outwardly from the02
surface 52 oi section 14 and embodies a partially rounded raised
non-uniform e ion 54 having an opening 56 formed on the back curve surface.
Internally of the fluid chansci
a curved seat surface 58 is provided for mating against a corresponding
curved -eat surface 60 located at the ecual end of the gate pin 38. The
distal end of the gate pin further comprises an additional p n.don or
projection 62 configured to project into the opening 56 in the raised
non-uniform rceon 54. When the gate pin 38 is activated to advance and
closes the opening of the gate 28, the projection 62 on the distal end of
the gate pin projects into the opening 56 to seal the perimeter of the
opening from further lens forming composition flow from the fluid channel
50. The p jecon on the gate pin 62 is configured to cut off the lens
forming composition that flows inc cshaped cavity cavity 18 from the lens
forming compo,jtion supply located in the fluid AinAs further discussed
below, this effectively reduces and possibly elimUlates ua' pcal Late
witness from forming on the cured ophthalmic lens. Alternatively, the
projection 62 on tnc gate pin 38 can be eliminated and the rounded end of
the ante pin 38 can abut the curved seat surface 58 to seal the opening 56
within the raised non-uniform region 54. 



[0044]The present apparatus and system is therefore understood to include a
ens-shaped cavity 18 formed in a mold block 10 of an injection molding
assemhly 1 compi non-uniform region 54 that defines part of the lens-shaped
cavity, in a further exan-T a if the present apparatus and system, an
opening 56 is formed on the non-uniform region 54 located on a concave lens
forming surface 52 of the lens-shaped cavity. In afurther eNampl::! *-
present apparatus and system, a fluid channel 50 is formed in a mold
section 14 and term the non-uniform region 54. The fluid channel 50 and the
lens-shaped cavity I arc n fluid communication with one another via the
opening 56 formed in the non-uniform region 54. The apparatus also includes
a mold section 14 comprising a lens forming surface 52, a raised nonuniform
region 54 forming part of the lens forming surface 52. an opening 56 formed
in or on the non-uniform region 54, and a fluid chant-el 5 n fluid
communication vvidl the open 2: 56.    [0045] FIG. 3 is a schematic
cross-s,..i,_ mai side view Himic lens 64 formed by the injection molding
apparatus and method of FIGs. 1 and 2. The ophthalmic lens 64 comprises a
front surface 66 and a bacl surface 72 having an optical zone 68 and a
peripheral  WO 2011/162958PCT/US2011/039663 zone 70 as understood in the
art. A depression 74 is located in the peripheral zone 70 and is formed as
a negative of the raised partially rounded non-unnrin rcgion 54 (FIG. 2) of
the baci curve mold section 14. The depression 74 extends partially into
the bulk of the lens body or lens thickness 76 of the ophthalmic lens and
has a depression bouom surface 78 that is below the front curve surface 66.
The depth of the depression (not shown) iis therefore less than the
thickness of the lens at the location of the depression. As such, a gale
witness 80, if any. that formed when the gate closes during the injection
molding process, is hidden within the depression 74 and its upper or
highest most point can be below the front curve sir[..1 - 66 of the
ophthalmic lens 64. However. by using the gate pin 38 of FIG. 1 the
",..site minimized and may even embody a recess within the depression 74.
In the event  is formed that projects upwardly from the depression
bottom78. it may minimized using a post-cure process. such as by ablating
it with a laser of a wave absorbed by the polymer used to form the lens.
Similarly, any other rrlar area fon lens surface near the location of the
gate, such as. for example. a recess or ro4 hidden within the depression 74
below the front curve surface 66. In other  depression 74 can be formed on
the back curs e surf..,2T. an. the irregular area can be hidden within the
depression 74 below the back curve surfac, 72. 



[0046]Thus, the present injection molding system and method includes 3 mold
section and mold member that combine to form a lens-shaped cavity with a
non-uniform r. for example, a raised protrusion, projection or bump formed
in the convex lens form the concave lens forming surface. or both lens
forming surfaces of the mold section and mold member, resulting in the
lens-shaped c3\ ir brmed by the mold section and the mol,.! member having
one or more depressions, the one or more depressions being the nceatn aa of
the non-uniform region on a mold -insert used to mold the lens body. In one
example, the nonuniform region is located on a concave side of the
lens-shaped cavity. In another example. the non-uniform region is located
on a convex side of the lens-shaped cavity. In yet another example, a
non-uniform region is located on both the concave side and the convex side
of the lens-shaped cavity. In yet another example, the non-uniform region
comprises a raised region that protrudes or projects upwardly from the
curved convex surface or from the curved concave surface. In still yet
another example, the non-uniform region is located along a peripheral zone
of the lens-shaped cavity so that the depression formed by the non-uniform
region is located in a  WO 2011/162958PCT/US2011/039663 peripheral zone of
an ophthalmic lens thata lens forming composition'4 into the lens-shaped
cavity. The depression may be located in the iiphcral zone surface, the
peripheral zone of the back surface, or a peripheral zone of both the front
str r:,:ce and the hack surface of the polymerized lens. [0047]The present
methods further include the steps of frmine a depression in an ophthalmic
lens, the depression compris:ng a depression bottom surface that is
recessed from thL lens exterior surface. As used herein, the lens exterior
surface can be a curved planar surface of the lens front curve surface or
of the lens back curve surface. In a particular embodiment, the depression
is created by forming a raised non-uniform region on the mold insert or
mold member used to mold the lens. the raised non-uniform region protruding
or pro cavity defined by the mold insert and the mold '<.ction. and
depositing a 1011111fl.: C'  into the lens-shaped cavity to create a
negative of the non-uniform region on a surface1,:ns body. The method can
further include application of a gate pin so that the ttp of the abuts the
non-uniform region to close fluid communication between a fluid channel c 



lens forming composition and the lens-shaped cavity. Thus, any gate wit ess
that maya hi-product of the injection molding process can be hidden inside
the depression. [0048]The present invention further relates to manHsulation
of the gateor remnant of the gate witness if, for example. it has been
ablated b? a laser. The in', at so relates to manipulation of the
depression or combinations of the depression. the gate 11,-ft:Rs, and the
remnant. For example, the depression, the gate witness, and or the remnant
ma? he used as, or incorporated into, an orientation mark for a toric lens.
The depression. ihc -ate witness. and/or the remnant may also be used as or
incorporated into rni.irk a Jiannotic mark, an inversion mark, a branding
marl:, another pe of comb in The depression, the gate witness, and/or the
remnant may further be used as part of a shape oc symbol indicative of a
manufacturer's brand or mark. [0049]According to the present method,
apparatus, and system, a hydrogel contact icns, including a silicone
hydm'ogel contact lens, is produced through direct iniecti,n moidne and
wherein the front curve surface, the hack curve surface or both the
Cr,curve surface and the back curve surface of the lens has a depression
located within a peripheral zone of the lens. The present method,
apparatus. and system further include provisions for simultaneously
plurality of lens cavities in a multi-cavity mold. The lenses produced
therefrom eacha  WO 2011/162958PCT/US2011/039663 depression formed on
either the front curve surface, the hack curve surface, or both the front
curve surface and the back curve surface of the lens. [0050]FIG. 4 is a
schematic cross-sectional side view of a mold sectionmoi of an injection
molding machine provided in accordance with the present inventi speaking,
the mold block 82 comprises an upper mold plate 84 and an upper iv_ for
retaining a front curve insert 88 and a lower mold plate (.?0 and lower
retai...ng plu:for retaining a back curve insert 94. Further discussions of
the mold block 82 are discus,,::.1 in U.S. Pat. No. 5,982,682, which are
expressly incorporated herein by reference. [0051]The front curve insert 88
has an optical quality concave surface for forming a 



front curve surface of an ophthalmic lens. The back curve insert 94 has an
optical cp.:CC)111:C surface for forming a back curve surface of an
ophthalmic lens. The front and back Pt. 88, 94 together defines a
lens-shaped cavity 95 for forming an ophthalmic lens. A,!I, the front curve
insert 88, the hack curve insert 94. or both inserts may be modifiedi gate
pin 96/98. The gate pin 96/98 may be attached to a drive evlinderomt manner
and fashion discussed above with reference to FIG. I. Further ci.sci
reference to one of the gate pins 96 are understood to apply equally to the
o [0052]A fluid channel 100 surrounds the gate pin 96 and is in fluid
comniunica ton? the lens-shaped cavity 95 via an opening at the end of the
gate 102. .s shown, the fluid chann 100 passes through the mold insert 94
as well as part of the retaining plate 92. In oth,,-.T embodiments, the
fluid chatmel also passes through part of the lower mold plate 90. As with
the assembly of FIG. 1, a raised non-uniform region is incorporated at the
end of the f'-ucl channel 100 and projects into the lens-shaped cavit:, 95.
Thus, the convex surface of the back curve insert 94 has a non-uniform
region formed thereon that Corms part of the lens-shaped cavity, Internally
of the fluid channel 100, a frust:-o-conical seat surface 104 is provided
for against a corresponding frusto-conical ,ur ace located at the distal
end ofthe gate pinILL surface located at the distal end of the gate pin 96
can take many form-:, acluding but not limiteo, to frustro-conical, flat
end cylindrical, "ball end", or any other shape f)lg. a seal het vc'en the
opening between the fluid channel 100 and the lens-shaped caviP,
Optionallyend of the gate pin can incorporate a projection. similar to the
projection 62 of FIG. 2. for pijecting through the opening at the gate to
seal the opening and cut off fluid flow from the -fluid cho:1e and the
lens-shaped cavity 95. The projection on the end of the gate nin 96 can
also take ma:  WO 2011/162958PCT/US2011/039663 forms, including but not
limited to frustro-conical, flat end cylindrical, "ball end", crelher shape
forming a seal between the openhg between the fluid channel 100 and the
lens-shaped cavity. The location of the gate corresponds to a peripheral
zone of an ophthalmic lens that forms from the lens-shaped cavity herein
described. 



[0053]In another example, the seat internally of the fluid channel 100 has
a co with a cone top section removed to form an opening. The tip of the
gate pin corresponding cone shape for seating a:ains the internal seat.
Thus. Yl-len the gate pin 56 is activated to close the gate, the tip of the
gale pin is configured to en: sr opening and into the lens-shaped cavity
95. Thus. when an ophthalmic lens forms from th liselosed mold block 82
cures, a depression having a cone shaped recess is formed in the peripheral
zone of the lens. The present mold block 82 demonstrates he aHil by to form
an ophthalmic lens compris!n, depression on the front curve surface, the
back curve surface of the ophthalmic lens. both. When a single depression
is desired. either the front curve insert 88 cr the back curve in.ert 04 is
configured with a solid body section 91. i.e., without a fluid channel and
a continuous lens forming surface without a raised non-uniform region.
[0054]FIG. 5 is a schematic flow chart depictine a method for forininu an
ophthalmic lens 106 provided in accordance \vith the present disclosure.
The mothpd co!nprisesa mold insert forming step 108. In particular, a first
mold insert is formed with a lens formin surace, a fluid channel formed
through, at least in part. the first mold insert and terminates in a r
uniform region having an opening that forms part of a gate for lens Forming
compositi The opening resides along or in-line with the lens forming
surface so that when an ophthalmic lens is manufactured using the first
mold insert, the raised non-uniform region with forms a depression within
the peripheral zone of the lens. [0055]The first mold insert is then
installed in a mold block of an inicction riciding machine along with a
second mold insert in step 110. - Sn ncond mold l-ens forming surface. When
the two inserts are mated together inside a nnhdvo inserts define a
lens-shaped cavity therebetween. In one example. the ifirst mold tnserl las
a corn-ex icns forming surface for forming a back curve of an ophthalmic
lens. In another exam' x. irst mold insert has a concave lens forming
surface for forming a front curve of an opli!H., [0056]Lens forming
composition is then made to flow through the fluid first mold insert and
out through the opening at the gate at step 112. In one exan - the lens  WO
2011/162958PCT/US2011/039663 forming composition may be pressurzed and
allowed to flow through the fluid channel. In another example. the lens
forming composition 'nay be 11ted and allowed to flow thmu fluid channel.
The two mold inserts can be provided with vents for venting so as not to
create a dead head in the lens-shaped cavity which can prevent proper lens
material flow. A vacuum source may optionally be used to pull lens forming
composition into the lens-shaped cavity. In a particular embodiment, the
lens forming composition is injected at room temperature and is
subsequently activated to polymerize, as further discussed below. in
another e\e 



forming composition is heated from room temperature to about5C to about
145V in e barrel section of the lens injection assembly before being
injected into the lens-shaped cavity. The temperature to which the lens
forming composition is heated depends on. among ouIe particular composition
used for the lens forming composition. [0057]Following deposition of the
lens forming composition into the lens-shaped cavity. the drive cylinder
can be activated to move the gate pin against the raised non-uniform formed
in the flow channel at step 114. The gate pin is me\ ed until the distal
end contacts the gate seat to close the opening of the gate and terminate
fluid r-"don between the lens-shaped cavity and the fluid channel. In a
particular mhodinien.t, ' e gate comprises a raised projection at the
distal end for projecting in throuch fte open1n and inn lens-shaped cavity.
At the same time, the gate pin seals az:.-iinst he: seat. Consecluc7Ly
ophthalmic lens that forms from the present 711,2:j10,.h has a depression
and a recess the depression, which are negatives of the rai-.c,1
non-uniform region located in the MO J cction and the projection located at
the end of the gate pin. .1-Iowever. the gate pin can term:in a round or
smooth end surface so that it does not project in .through the opening of
theand thus does not produce a recess formed in the depression on the lens
sur Lice, [0058]The lens is formed from the lens forming conlposilion a
slep 116. \\ hen tile lens forming composition comprises a lens forming
reactive p iN nezjaO1c emposidon. lens may comprise allowing the lens
forming reactive .polymeriziahle comp )in the lens-shaped cavity for a
period of time until the reactive polymeriziahle composition iv reacted and
polymerized to a level that the resultinc, lens body is able to maintain
the srLin1.="ris- shaped cavity after being removed from the lens-shaped
cavity. When composition comprises a thermoplastic or thermosetting
material, forming the lens ma:, comprise 



cooling the lens forming composition adequately that the resulting lens
body is c!de to maintain  WO 2011/162958PCT/US2011/039663 the shape of the
lens-shaped cavity. When the lens forming compocition comprises a lens
forming polymeriziable composition, forming the lens may compriividia heat
or UV light) to the lens forming polymeriziable compost 1, Li\po-ize the
material to a level that the resulting lens body is able to maintain the
F1-7 -PC of the len s-shaped cavity. [0059]When a lens forming
,polymeriziable composition is used to form a lens, in order to polymerize
the lens material, heat. UV light. or another form of electromagnetic be
applied to the lens material at step 116. This causes the lens material to
polymerize and in the shape of the lens-shaped cavity. In the embodiment
that uses UV light or irradia cure or polymerize the lens forming
polymeriziable composition, the first mold insert. ti-c second mold insert,
or both, can be made from a light permeable material. That is, at least a
the mold insert material must be capable of allowing light of certain
wavelengths to pass the mold insert in order to activate a lens forming
polymerziabie composition com:7.1 light-activated initiator. Similarly, at
least a portion of the moid insert material must bc ennahie of allowing
heat to pass through the mold insert in order to activate a lens f1/4 rm
polymeriziable composition comprising a heat-activated initiator. In one
embodime forming polymeriziable composition is cured or polymerized in
accordance with the U.S. Patent Nos. 7,55,0519 and 7,201,481 and U.S.
Publication No. 2009 0264553. [0060]At step 118, the first and second mold
inserts are separated from following curing, polymerization or setting of
the lens forming composition. In one e\am pie. an ejector pin assembly is
used to force the first and second mold sections to separate nom one
another. In a particular embodiment, the formed lens remains attached to
one of the mold inserts. The mold insert with the lens still attached is
then proessed. The processing of the mold insert with the lens still
attached can include delensing the lens, i.e., relcaine the lens From the
one mold insert to which it remained attached. After delensing.sn ed. 



inspected, packaged in a blister package, sealed in the blister pac<aec
steriklccci in the blister package, and combinations thereof. The
ophthalmic lens formed ftani the present in understood to include a
depression within a peripheral zone at' the lens. In one \ amp: depression
can have an irregular area such as a gate \\ill-less. a retnnwIL a
depression. or  WO 2011/162958PCT/US2011/039663 prevented from affecting t
le ophthalmic acceptability of the surface of thc lens or the use of the
lens, such as the corn I ort of wearing the lens.. [0061]As disclosed
herein, the present invention is directed to a method for produ ophthalmic
lens from direct injection molding into a lens-shaped cavity of a mold Hoe
, The method comprising forming a first mold insert from a plasl:ie or a
metal --1.iteri,11. wherein the mold insert comprises a lens forming
surface and a fluid channel composition to the lens forming surface. The
method further compri-,ing uniform region on the lens forming surface of
the mold insert so Ihri;non-u projects above a curve lens forming surface
formed on the first mold imcr. In a particular embodiment, the non-uniform
region is a partially rounded protri-'r projection. T .mother embodiment,
the non-uniform region is a cone-shaped proiectimi. cone hr emoe'd 1 form
an opening. Other shapes are possible without deviating from tLe scope
andHte present invention provided the non-uniform region of the mold insert
produce having a depression bottom located below the exterior lens surIicc.
The prccnI method a so includes the step of forming a second mold insert
from a plastic n terinl or a meml and installing the first and second mold
inserts into a mold block to form a le s-sitane,-! ,2,,tvity between 1C
1.WO inserts and having one or more non-uniform regions form part of the
lens-shaped cavity termed between the two inserts. [0062]Another feature of
the present invention is a method for in:ectii- of lens forming composition
into a lens-shaped cavity of a mold block. The Ien composition flows
through a flow channel and exits out through an opening formed ai a raised
non-uniform region on one of the mold surfaces forming the lens--:haped
cavity therebetween. The method further comprises the step of stopping the
flow of lens forming composition by activating a gate pin so that the
distal end of the gate pin abuts a sent iorned in the flow chai-1-.2! The
method further comprises the step of curing. polymerizin_:or settine the cn
I'm in' composition and then removing the cured, polymerized or set
lensfrom The icn- aped cavity and processing the same. which may include
demoldine the lens body. delensine .n hns body, washing the lens body,
packaging the lens body. seal in.g au ocrilizing the iens eec primary
packaging. and combinations thereof [0063]A still further feature of the
present method, apparatus. and ,:y,:tcm 



gate types that automatically trim the gate without the need br a secondary
perat iOfl. K.] ,-)V\  WO 2011/162958PCT/US2011/039663 prior art gate types
that automatically trim the gate includes a pin gate. a submarine gate. a
hot runner gate, and a valve gate, such as the pin ,,e discussed herein.
[0064]Although the disclosure erein refers to certain specific embodiments,
it is to be understood that these embodiments are presented by way of
e'anple and not 1-7v of limitation. The intent of the foregoing detailed
dccription. ahlitexempLiry embodiments, is to be construed to cover all
modificmions. ulternativcs. andthe embodiments as may fall within the
spirit and scope of the invention as defined by the cLu  WO
2011/162958PCT/US2011/039663 CLAIMS What is claimed is: A method of
manufacturing a contact lens, comprising:       providing a first mold
insert comprising a body section; said first mold insert comp a lens
forming surface including a raised non-uniform rceion having an cpcnine
lomied fir  the lens forming surface in the location of the raised
non-uniform region. and a fluid channel passing through the body section
and in fluid communication with the opening:        placing the first mold
insert into a mold block so that the lens forming surface of the first mold
insert and the raised non-uniform region form part of a lens-shaped
c-,vity: 



providing a lens forming comp.)sition through the fluid channel and rue op,
an amount of the lens forming composition is deposited in the lens-shaped
-avity:        allowing the lens forming composition to form a contact lens
body retaining the shape of the lens-shaped cavity; removing the contact
lens body from the mold block and the mold insert; washing the contact lens
body: inspecting the contact lens body; placing the contact lens body in a
package with a pack,Plutio. sealing the package containing the contact lens
hod and 1 packaine cTrj.7,nd sterilizing the package containing the contact
lens ho.dv ard he produce a finished contact lens.  2. The method of claim
1_ \herein the raised non-uniform region of the first mold insert is
configured to form a depression in a peripheral zone of a c,.-,n,:aet lens
body.  3. The method of claim 1, wherein the contact lens comprises a
silicone 11\ lens.  4. The method of claim 3, wherein the step of washing
the contact lens body comprises cleaning the contact lens body, extracting
the contact lens body, 11y-drain the contact lens and combinations thereof,
using an aqueous solution free of a volatile alcohol.  WO
2011/162958PCT/US2011/039663  5. A method for forming an ophthalmic lens
through direct injection molc forming a first mold insert comprising a body
section; said first n'oid nsLI comr: lens forming surface including a
raised non-uniform region in a periphra1 zone of Lic ans forming surface,
the raised non-uniform region having an openin:: conned through2ns forming
surface in the location of the raised non-uniform region. and a fluid
channe; 



through the body section and in fluid communication with the o7ening:
placing the first mold insert into a mold block so that the lens fort, ng
surface of the first mold insert and the raised non-uniform region form
part of a lens-sha cd cea. I.Y providing a lens forming composition through
the fluid channel and the an amount of the lens forming composition is
deposited in the ns-shaped ca       allowing the lens forming composition
to cure, polymerize or set to form a lens body retaining the shape of the
lens-shaped cavity.  6. The method of claim 1, wherein the lens forming
composition comprises a lens forming reactive polymeriziable composition, a
lens forming polymeriziable composition, or a lens forming polymer
composition.  7. The method of claim I, wherein the lens forming
composition cornpri)ne hydrogel lens forming composition.  8. The method of
claim 5, wherein the step of allowing the lens forming conpc on to cure,
polymerize or set further comprises forming a depression on the exterior
surface o tan inns body, the depression being the negative of the
non-uniform r  9. The method of claim 8, wherein the step of providing a
lens forming composition thiough the fluid channel and the opening. or the
step of allowing the ,'ns farming composition to cure, polymerize or set,
further comprises forming an irregular area on a side or a bottom of the
depression.  WO 2011/162958PCT/US2011/039663  10. The method of claim 9,
wherein the exterior surface of the lens bodymore ophthalmically acceptable
than an exterior surface of the ens body formed in a lens-r cavity without
the raised non-uniform region, and \\ ithout formirie the depressiorten
surface of the lens body but having the irregular area located direct ': on
the fron,ack cur-, e surface of the lens body.  11. An ophthalmic lens
comprising a lens body. a front curve surface. a back curve surface. an
optical zone, and a peripheral zone, wherein a depression comi 



surface is located in the peripheral zone and the depression bottom surface
either the front curve surface or the back curve surface.  12. The
ophthalmic lens of claim 11, wherein the lens further ,..:tsmp-ises an
inarea located within the depression.  13. The ophthalmic lens of claim 17,
wherein the irrealiar area is farmed durine he step cf providing a lens
forming composition through the fluid channel and the opening. or during
the step of allowing the lens forming composition to cure, polymerize or
set.  14. The ophthalmic lens of claim 12, wherein the depression,
irregular area, or bo~b the depression and the irregular area are used to
form an orientation marl:. an inversion diagnostic mark, or an identifying
mark on the lens.  15. The ophthalmic lens of claim 11. wherein the
ophthalmic lens is formed from a lens forming composition.  16. The
ophthalmic lens of claim 15, wherein the lens forming compas ition
comprises a lens forming reactive polymeriziable composition, a lens
forming polymeri,tab e composition, or a lens forming polymer composition.
17. The ophthalmic lens of claim 11. wherein the lens body comprises a
silicone contact lens body.  WO 2011/162958PCT/US2011/039663 18.An
ophthalmic mold insert for direct injection molding. comprising:        a
body section comprising a lens forming surface, the lens optic zone forming
surface and a peripheral zone forming surface. located in the peripheral
zone forming surface, the raised non-u formed through the lens forming
surface and a fluid channel passing through the body section and in fluid
communication with the opening, wherein the raised non-uniform region is
configured to form a depression on an exterior surface of an ophthalmic
lens hod v:len he ophthalmic mold insert is used to mold an ophthalmic lens
body. 19. A system for producing an ophthalmic lens through direct
injection moldingn1yisin       a first mold insert comprising a body
section. said first mold insert conIrriit-i 3 IflS forming surface, at
least one raised non-uniform region on the lens fnr-ring ,,,uriaco having
an opening formed through the lens forming surface, and a fluid charm,: the
body section and in fluid communication with the openii       a mold block
for retaining the first mold insert and a companion lens forming surface so
that a lens-shaped cavity is defined by the lens forming surface of the
first mold inser. and the companion lens forming surface; 



a gate pin comprising a pin shaft and a pin tip located, at least in part.
in the fluid channel for closing the opening on the projection. 20. The
system of claim 19, wherein the pin tip of the gale nin compriscsa raked
projection configured to form a recess in a depression formed in a lens
body molded usin- the svs:cm. 


