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METHODS OF MANUFACTURING AND APPARATUS 
USEFUL IN MANUFACTURING TORIC CONTACT LENSES 

Related Application 

[0001] 	The 	present 	application 	claims 	the 	benefit 	of 	U.S. 

Provisional Application Serial No. 	61/839,691, 	filed June 	26, 

2013, 	the disclosure of which is incorporated in its entirety 

herein by reference. 

[0002] 	The present disclosure relates to the manufacture of 

lenses, 	such 	as 	molded 	lenses. 	More 	particularly, 	the 

disclosure 	relates 	to methods 	of 	manufacturing molded 	toric 

contact 	lenses 	and 	apparatus 	useful 	in 	manufacturing 	such 

lenses. 

Background 

[0003] 	Astigmatism is a defect in the eye that is corrected 

by a lens with a non-spherical prescription. The prescription, 

which 	is 	usually 	expressed 	as 	cylinder 	on 	the 	patient's 

prescription order, 	causes 	at least 	a portion of the 	surface 

of the lens to have the shape of a toric segment. Hence, 	such 

lenses are called toric lenses. 

[0004] 	While 	the 	posterior 	surface 	of 	a 	contact 	lens 	is 

generally 	spherical 	in configuration, 	where 	the 	lens 	is used 

to correct astigmatism it will have a toric configuration. 

[0005] 	A toric corrective lens should be properly oriented, 

for 	example, 	angularly oriented, 	with 	respect 	to 	the 	eye 	of 

the wearer for optimal effectiveness. 	Soft 	contact 	lenses 

which have been designed for use 	to 	correct astigmatism are 

well 	known 	in 	the 	art. 	Generally 	these 	lenses 	rely on 	some 

type 	of ballasting method to 	cause 	the 	lens 	to 	ride 	at the 
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proper orientation or location on the eye. 	An ideal lens 	for 

correcting 	astigmatism has 	good 	rotational 	orientation. 	That 

is, 	the intended top of the lens should be located at the top 

of the wearer's eye when the lens is worn. 

[0006] 	Mold sections, 	that is first or female mold sections 

and 	second 	or 	male 	mold 	sections, 	are 	used 	together 	in 

producing a cast molded contact lens. 	When a toric contact 

lens is to be produced or manufactured by cast molding, 	it is 

important that the male and female mold sections be properly 

rotationally 	oriented, 	to 	give 	the 	desired 	astigmatism 

correction. 	Put 	another 	way, 	it 	is 	important, 	in 	order 	to 

achieve 	the 	desired 	astigmatism 	correction, 	that 	the 	toric 

zone 	of 	the 	lens 	be 	oriented 	at 	a 	specific 	rotational 

position. 

[0007] 	In 	order 	to 	identify 	the 	specific 	rotational 

orientation of a toric 	zone of a 	contact 	lens, 	it is 	common 

practice to form an axis orientation mark on the lens during 

lens 	manufacture 	to 	allow 	the 	lens 	fitting 	professional 	to 

confirm the prescription of the lens, 	for example, 	while the 

lens is in the wearer's eye. 

[0008] 	Previously, 	such 	an 	axis 	orientation 	mark 	was 

printed 	onto 	the 	lens, 	for 	example, 	using 	a 	silicone 	print 

pad. 	See U.S. 	Patent No. 	6,878,314. 

[0009] 	More 	recently, 	the 	female mold section toric 	insert 

has 	been 	provided 	with 	an 	orientation 	mark 	which 	is 

"transferred" to the female mold section and, 	when the female 

mold section is used to produce a lens, to the lens as an axis 

orientation mark. 	The 	orientation mark 	is 	cut 	or 	machined 

onto 	the 	female 	toric 	insert by 	a wire 	electrical 	discharge 
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machining computer numerically controlled machine or EDM CNC 

machine. 

[0010] 	The 	EDM 	CNC 	machine 	requires 	an 	orientation 	mark 

fixture 	for holding the 	female 	toric 	insert 	in place 	during 

the cutting or machining process. 	Ideally, 	this orientation 

mark 	fixture 	should 	provide 	for 	the 	proper 	position, 

orientation and fixation of the toric insert so as to obtain 

accuracy and repeatability from the machining process. 

[0011] 	However, 	the 	orientation 	mark 	fixtures 	that 	have 

been used in the past have not been fully satisfactory. 	For 

example, 	the following problems have been identified with such 

orientation mark fixtures. 	The toric inserts can be, 	and have 

been, 	wrongly 	located 	on 	the 	previous 	orientation 	mark 

fixtures, 	which 	allowed 	the 	toric 	inserts 	to 	be 	located 	at 

different positions inside the fixture leaving two degrees of 

freedom 	for 	the 	insert 	to 	move. 	This 	condition 	does 	not 

assure 	the 	correct position, 	that 	is 	the 	centricity, 	of 	the 

orientation mark 	with 	respect 	to 	the 	outer 	diameter 	of 	the 

insert. 

[0012] 	In 	addition, 	with 	the 	previous 	orientation 	mark 

fixtures, 	the 	position 	of 	the 	toric 	insert 	was 	not 	fixed, 

since the insert was mounted on the fixture with a slide fit 

on different locating holes. 	Also, 	the positioning angle of 

the fixture locating holes was a resultant of two components: 

a sync plate and a dedicated fixture plate. 

[0013] 	In 	summary, 	the 	previous 	orientation mark 	fixtures 

did not 	assure 	that 	the 	orientation mark was 	placed on 	the 

toric inserts in the proper position, 	orientation and fixation 

on a repeatable basis. 
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[0014] 	There 	is 	a 	need 	for 	new methods 	and 	apparatus 	to 

address these and other issues. 

Summary 

[0015] 	New 	methods 	of 	manufacturing 	molded 	toric 	contact 

lenses 	and apparatus useful in manufacturing such lenses are 

disclosed herein. 

[0016] 	Methods 	of manufacturing toric contact lenses using 

orientation mark fixtures 	to 	form orientation marks on toric 

inserts 	and 	orientation 	mark 	fixtures 	are 	disclosed. 	The 

disclosed methods 	and 	fixtures 	reduce, 	or 	even 	substantially 

eliminate, 	the 	dimensional 	and/or 	positional 	variations 	or 

inaccuracies, 	for example, 	as noted above, which resulted from 

the use of previous orientation mark fixtures. 

[0017] 	The methods of manufacturing a toric contact lens of 

the present disclosure include methods comprising: providing a 

toric insert without an orientation mark to be used in forming 

a 	toric 	contact 	lens mold 	section; 	placing 	the 	toric 	insert 

without 	an 	orientation 	mark 	in 	an 	orientation 	mark 	fixture 

comprising a single piece fixture housing structured to hold a 

toric 	insert 	at 	an 	angle 	specified 	for 	an orientation mark, 

the fixture housing having intersecting surfaces which form a 

generally 	V-shaped 	region 	on 	which 	the 	toric 	insert 	is 

located, 	the 	generally 	V-shaped 	region 	contacting 	the 	toric 

insert at two different contact points, 	lines or areas; 	fixing 

the 	toric 	insert 	without 	an 	orientation 	mark 	to 	the 

orientation mark fixture; 	forming an orientation mark on the 

toric insert 	fixed to the orientation mark 	fixture; 	removing 

the 	toric 	insert 	with 	the 	orientation 	mark 	from 	the 

orientation 	mark 	fixture; 	using 	the 	toric 	insert 	with 	the 
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orientation mark to 	form a 	toric 	contact lens mold section; 

and using the toric contact lens mold section to form a toric 

contact lens. 

[0018] 	The 	method of manufacturing can be 	a method which 

comprises using a wire in forming the orientation mark on the 

toric insert, 	such as, 	for example, 	a wire EDM CNC machine. 

[0019] 	The 	method 	can 	be 	a 	method 	wherein 	the 	step 	of 

fixing 	the 	toric 	insert 	comprises 	fixing 	the 	toric 	insert 

using at least one fixing mechanism. 

[0020] 	The method can be a method wherein the at least one 

fixing mechanism comprises a locating screw located generally 

opposite an intersection of the intersecting surfaces. 

[0021] 	The 	method 	can 	be 	a 	method 	wherein 	the 	method 

further 	comprises 	the 	step 	of 	orienting 	the 	toric 	insert 

without an orientation mark in the orientation mark fixture. 

[0022] 	In one example of a method comprising an orientation 

step, 	the bottom of 	the 	toric insert includes 	a groove 	at a 

location, 	the 	orientation 	mark 	fixture 	further 	comprises 	a 

pin, 	the 	step 	of 	orienting 	the 	insert 	comprises 	placing the 

pin into both the fixture and the groove of the insert thereby 

orienting 	the 	insert 	in 	the 	fixture 	with 	respect 	to 	the 

location of the groove on the bottom of the toric insert. 	In 

such an example, placing the pin into both the fixture and the 

groove 	of 	the 	insert 	can 	result 	in 	fixing 	the 	toric 	insert 

without 	an orientation mark 	to 	the 	orientation mark 	fixture 

and in orienting the toric insert without an orientation mark 

in the orientation mark fixture. 

[0023] 	In 	another 	example 	of 	a 	method 	comprising 	an 

orientation 	step, 	the bottom surface 	of 	the 	toric 	insert 	is 

flat 	and 	the 	fixture 	or 	orientation 	mark 	fixture 	further 
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comprises a fixture groove or ridge located on an interior or 

exterior 	surface 	of 	the 	fixture 	housing, 	and 	the 	step 	of 

orienting 	the 	insert 	comprises 	using 	the 	fixture 	groove 	or 

ridge and orienting the insert in the fixture with respect to 

the fixture groove or ridge. 

[0024] 	The present disclosure 	is 	also directed to 	fixtures 

for 	positioning 	a 	toric 	contact 	lens 	insert 	to 	facilitate 

forming an orientation mark on the toric insert, 	the 	fixture 

comprising: 	a 	fixture 	housing 	comprising 	a 	single 	part 

structured 	to 	hold 	a 	toric 	contact 	lens 	insert 	at 	an 	angle 

specified 	for 	the 	placement 	of 	an 	orientation 	mark 	on 	the 

toric insert, 	the fixture housing having intersecting surfaces 

forming a generally V-shaped region on which a toric insert is 

placed, 	the 	generally 	V-shaped 	region 	contacting 	the 	toric 

insert at two different contact points, 	lines or areas; and at 

least one fixing mechanism operable to fix the position of the 

toric insert relative to the fixture housing. 

[0025] 	In one example, 	the 	fixing mechanism can comprise a 

locating 	screw located generally opposite 	an intersection of 

the intersecting surfaces. 

[0026] 	In one example, 	the 	fixture can 	further comprise at 

least one orientation mechanism effective to orient the toric 

contact 	lens 	insert. 	For 	example, 	the 	orientation 	mechanism 

can comprise a pin positioned within the 	fixture housing and 

passing 	into 	or 	through 	a 	groove 	of 	the 	toric 	insert, 	the 

toric 	insert 	having 	a 	bottom 	opposite 	an 	optical 	molding 

surface of the insert, 	the bottom having the groove, 	and the 

groove 	having 	a 	width 	to 	accommodate 	the 	pin, 	and 	the 

orientation mechanism orients the toric insert in the fixture 

with respect to the location of the 	groove on the bottom of 
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the toric insert. 	In a particular example, 	the pin can be one 

of 	the 	at 	least 	one 	fixing 	mechanism 	operable 	to 	fix 	the 

position of the toric insert relative to the fixture housing, 

and one of the at least one orientation mechanism effective to 

orient the toric contact lens insert. 

[0027] 	In 	another 	example, 	the 	orientation 	mechanism 	can 

comprise a fixture groove or ridge located on an interior or 

exterior surface of the fixture housing, 	the toric insert is a 

toric 	insert 	having 	a 	flat 	bottom 	surface, 	and 	the 	fixture 

groove or ridge is adapted to orient the toric insert having a 

flat bottom surface in the fixture housing with respect to the 

location of the fixture groove or ridge. 

[0028] 	In 	yet 	another 	example, 	the 	orientation 	mechanism 

can comprise a passage within the 	fixture housing adapted to 

accommodate the distal end of the toric insert. 

[0029] 	The 	fixture, 	including 	the 	fixture 	housing 	and 	the 

other 	components 	of 	the 	fixture, 	may be 	constructed 	of 	any 

suitable materials or materials of construction, provided that 

the fixture achieves the desired results. 	In one example, 	the 

fixture housing comprises a metal or combination of metals. 

[0030] 	The 	contact 	lenses manufactured using the 	disclosed 

methods 	and 	orientation 	mark 	fixtures 	may 	be 	cast 	molded, 

soft, 	toric 	contact 	lenses. 	The 	contact 	lenses 	manufactured 

using the disclosed methods and orientation mark fixtures may 

be 	cast 	molded, 	hydrogel, 	toric 	contact 	lenses, 	including 

silicone 	hydrogel 	toric 	contact 	lenses. 	Examples 	of 	such 

lenses, 	and 	the 	lens 	materials 	that may be 	used to 	produce 

such lenses and the methods by which toric contact lens mold 

sections may be used to produce 	such lenses 	are provided in 
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the 	following 	patents 	and 	publications, 	each 	of 	which 	is 

hereby incorporated by reference herein. 

[0031] 	Included among these patents and patent publications 

are 	U.S. 	Patent 	6,467,903; 	U.S. 	Patent 	8,367,746; 	U.S. 	Patent 

No. 	7,320,587; 	U.S. 	Patent 	No. 	7,780,881; 	U.S. 	Patent 	No. 

7,731,873; 	U.S. 	Patent 	No. 	7,785,092; 	U.S. 	Patent 	Publication 

2007-0035049; 	U.S. 	Patent 	No. 	8,298,458; 	U.S. 	Patent 	No. 

7,319,133; 	U.S. 	Patent 	No. 	7,426,993; 	U.S. 	Patent 	No. 

7,360,890; 	U.S. 	Patent 	No. 	7,750,079; 	U.S. 	Patent 	No. 

7,799,249. 

[0032] 	Various 	examples 	are 	described 	in 	detail 	in 	the 

detailed 	description 	and 	additional 	disclosure 	below. 	Any 

feature 	or 	combination 	of 	features 	described 	herein 	are 

included within the 	scope of the present disclosure 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 	embodiment. 

Additional 	advantages 	and 	aspects 	are 	apparent 	in 	the 

following 	detailed 	description, 	additional 	disclosure, 	and 

drawings in which like parts bear like reference numerals. 

Brief Description of the Drawings 

[0033] 	Fig. 	1 	is 	a 	top 	side 	view, 	in 	perspective, 	of 	an 

orientation 	mark 	fixture, 	holding 	a 	toric 	insert, 	in 

accordance with the present disclosure. 

[0034] 	Fig. 	2 	is 	a 	somewhat 	schematic 	view 	showing 	an 

orientation mark being cut into 	the 	toric insert held by an 
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orientation mark 	fixture 	in 	Fig. 	1, 	the 	cutting 	being 	done 

using an EDM CNC machine. 

[0035] 	Fig. 	3 	is 	a 	top plan view of 	a 	fixture 	housing of 

the orientation mark fixture shown in Fig. 1. 

[0036] 	Fig. 	4 is a cross-sectional view taken along line 4- 

4 	of Fig. 	3. 

[0037] 	Fig. 	5 is 	a plan view of the 	fixture housing taken 

along line 5-5 of Fig. 	4. 

[0038] 	Fig. 	5A is 	a 	plan 	view 	of 	the 	fixture 	housing 	in 

Fig. 	5 with a relatively small toric insert being held in the 

housing. 

[0039] 	Fig. 	5B 	is 	a 	plan 	view 	of 	the 	fixture 	housing 	in 

Fig. 	5 with a relatively large toric insert being held in the 

housing. 

[0040] 	Fig. 	6 is a top plan view of the 	fixture housing of 

the orientation mark fixture 	shown in Fig. 	1, 	with the toric 

insert removed (similar to Fig. 	3). 

[0041] 	Fig. 	7 is a cross-sectional view taken along line 7- 

7 	of 	Fig. 	6, 	with 	a 	toric 	insert 	shown 	in 	shadow 	lines 	in 

place in the fixture housing. 

[0042] 	Fig. 	8 	is 	a 	view, 	partly 	in 	cross-section 	taken 

along 	line 	8-8 	of 	Fig. 	7 	with 	the 	orientation mark 	fixture 

holding a toric insert. 

[0043] 	Fig. 	8A is a view, 	partly in cross-section, 	similar 

to 	Fig. 	8 	with 	the 	orientation 	mark 	fixture 	holding 	an 

alternate toric insert. 

[0044] 	Fig. 	8B is 	a view, 	partly in cross-section, 	similar 

to Fig. 	8, with the orientation mark fixture holding a further 

toric insert. 
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Detailed Description 

[0045] 	A 	method 	of 	manufacturing 	a 	contact 	lens 	is 

disclosed and comprises: 

[0046] 	providing a toric insert without an orientation mark 

to be used in forming a toric contact lens mold section; 

[0047] 	placing the toric insert without an orientation mark 

in 	an 	orientation 	mark 	fixture 	comprising 	a 	single 	piece 

fixture housing structured to hold a toric insert at an angle 

specified for an orientation mark, 	the fixture housing having 

intersecting 	surfaces 	which 	form a generally V-shaped region 

on which the toric insert is located, 	the generally V-shaped 

region 	contacting 	the 	toric 	insert 	at 	two 	different 	contact 

points, 	lines 	or 	areas, 	such 	as, 	for 	example, 	to 	centralize 

the toric insert located on the generally V-shaped region in 

the fixture housing; 

[0048] 	fixing the toric insert without an orientation mark, 

for example, 	located on the generally V-shaped region, 	to the 

orientation mark fixture; 

[0049] 	forming 	an 	orientation 	mark 	on 	the 	toric 	insert 

fixed to the orientation mark fixture; 

[0050] 	removing the toric insert with the orientation mark 

from the fixture; 

[0051] 	using the toric insert with the orientation mark to 

form a toric contact lens mold section; and 

[0052] 	using the contact lens mold section to form a toric 

contact lens. 

[0053] 	In one example, 	the method of the present disclosure 

can provide that the generally V-shaped region centralizes the 

toric contact lens insert in the fixture based on a diameter 

of the toric insert. 
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[0054] 	Fixing 	the 	toric 	insert 	to 	the 	fixing 	housing 	can 

comprise using an adhesive substance such as, 	for example, 	an 

adhesive 	wax, 	to 	adhere 	the 	insert 	to 	the 	fixture 	housing. 

Alternatively or in addition, 	the fixing can comprise using at 

least 	one 	mechanical 	fixing mechanism. 	The 	fixing mechanism 

can comprise at least one 	screw, 	or at least one pin, 	or at 

least 	one 	clamp, 	or 	at 	least 	one 	at 	least 	one bolt, 	or 	any 

combination thereof. 

[0055] 	The 	fixing mechanism can comprise 	at 	least one pin 

in an opening, 	groove or passage in the fixture housing and in 

an opening, 	or groove or passage of the toric insert. 	The at 

least one pin can be used in a method comprising passing the 

at least one pin through an opening, 	groove or passage in the 

fixture housing and in an opening, 	groove or passage of the 

toric insert. 

[0056] 	The 	fixing 	mechanism 	can 	comprise 	at 	least 	one 

locating 	screw, 	such 	as, 	for 	example, 	at 	least 	one 	locating 

screw 	located 	generally 	opposite 	at 	least 	one 	of 	the 	two 

intersecting surfaces which form the generally V-shaped region 

of the fixture housing, 	or generally opposite the intersection 

of the two intersecting surfaces. 

[0057] 	In 	a 	particular 	example, 	the 	fixing 	mechanism 	can 

comprise a single locating screw located generally opposite an 

intersection of the 	two intersecting surfaces which form the 

generally V-shaped region of the fixture housing. 

[0058] 	The 	method 	of 	the 	present 	disclosure 	can 	further 

comprise 	a 	step, of 	orienting 	the 	toric 	insert 	without 	an 

orientation mark in the orientation mark fixture. 	The step of 

orienting 	the 	toric 	insert 	can 	be 	used 	to 	assist 	in 

rotationally positioning 	the 	toric 	insert 	in the 	orientation 
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mark fixture such that the orientation mark can be formed at a 

desired location on the toric insert. 	In a particular example, 

orienting the toric insert in the 	fixture housing can assist 

in rotationally positioning the insert in the fixture so that 

the 	orientation 	mark 	is 	formed 	on 	the 	insert 	in 	a 	desired 

location relative to a toric zone of the insert. 

[0059] 	In one example of a method comprising the orienting 

step, 	the bottom of the toric insert can include a groove, 	for 

example, 	referred to as an insert groove, 	and the orientation 

mark fixture can further comprise a pin. The step of orienting 

the insert can comprise placing the pin into both the fixture 

and the groove of the insert and thereby orienting the insert 

in the fixture with respect to the location of the groove on 

the bottom of the insert. 	As used herein, 	the bottom of the 

toric insert refers to the end of the insert which is opposing 

or 	substantially opposing the optical molding surface of the 

insert. 

[0060] 	In a particular 	example, 	placing 	the pin into both 

the 	fixture and the 	groove of the insert can result in both 

fixing 	the 	toric 	insert 	without 	an 	orientation mark 	to 	the 

orientation mark 	fixture, 	and 	in 	orienting 	the 	toric 	insert 

without an orientation mark in the orientation mark fixture, 

for example, with respect to the location of the groove on the 

bottom of 	the 	insert. 	In this 	example, 	using the pin 	serves 

both to orient the insert with respect to the fixture, 	and to 

fix the insert to the fixture. 

[0061] 	In 	another 	example 	of 	a 	method 	comprising 	the 

orienting 	step, 	the bottom of 	the 	toric 	insert 	can be 	flat, 

the orientation mark fixture can comprise a fixture groove or 

ridge 	located 	on 	an 	interior 	or 	exterior 	surface 	of 	the 
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fixture 	housing, 	and 	the 	orienting 	step 	comprises 	using 	the 

fixture 	groove 	or 	ridge 	to orient the 	insert in the 	fixture 

with respect to the location of the 	fixture groove or ridge. 

In 	one 	example, 	the 	method 	can 	further 	comprise 	using 	the 

fixture 	groove 	or 	ridge 	described 	herein 	to 	hold 	the 	toric 

insert in a desired position until 	the toric insert is 	fixed 

to the housing using, 	for example, a fixing mechanism. 

[0062] 	In 	yet 	another 	example 	of 	a method 	comprising 	the 

orientation 	step, 	wherein 	the 	fixture 	comprises 	a 	passage 

adapted to accommodate the back end of the toric insert, 	the 

passage 	can be 	sized or 	shaped or both 	sized 	and 	shaped 	to 

accommodate the shape of the back end of the toric insert, and 

the orienting step can comprise using the passage and the back 

end of the toric insert to orient the insert in the fixture. 

In other words, the passage and the back end of the insert can 

be 	similarly shaped, 	with the passage having slightly larger 

dimensions 	so 	as 	to 	accommodate 	the 	insert. 	In one 	example, 

the passage and the back end of the insert can be rectangular 

in shape. As used herein, 	the back end or back end portion of 

the toric insert refers to the end or end portion of the toric 

insert extending away from the optical molding surface of the 

toric insert. 

[0063] 	The method of the present disclosure can be a method 

in which the orientation mark fixture comprises a metal. 	The 

method can be a method in which the toric insert comprises a 

metal. 

[0064] 	The 	step 	of 	forming 	the 	orientation 	mark 	on 	the 

toric insert can comprise any method of machining the insert 

so as to form a mark on the insert of suitable quality such 

that the marked insert can be used to form an optical molding 
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surface, 	and such that the orientation mark to be formed will 

be present in both the optical molding surface directly molded 

from the insert, 	and in the cast molded lens molded using the 

mold section formed using the insert. 	In one example, 	the step 

of 	forming 	the 	orientation 	mark 	on 	the 	toric 	insert 	can 

comprise using a wire. 	In a particular 	example, 	the 	step 	of 

forming the orientation mark on the toric insert can comprise 

using a wire EDM CNC machine. 

[0065] 	Once 	the 	orientation 	mark 	is 	formed 	on 	the 	toric 

insert, 	in accordance with the present disclosure, 	the 	toric 

insert 	with 	the 	orientation 	mark 	can 	be 	removed 	from 	the 

fixture. 	The 	toric insert with the orientation mark may be 

used or employed to 	form a toric contact lens mold section, 

for 	example, 	using 	conventional 	and 	well 	known 	techniques, 

such 	as 	polymer 	injection molding 	techniques, 	to produce 	or 

form a polymeric toric contact lens mold section. 

[0066] 	The toric contact lens mold section so produced can 

be used, 	for example, 	in combination with another contact lens 

mold 	section, 	in 	producing 	a 	polymeric 	toric 	contact 	lens. 

Such contact 	lens producing method or process may include 	a 

number 	of 	steps, 	for 	example, 	filling 	a 	cavity 	between 	the 

mold 	sections 	with 	a 	polymerizable 	precursor 	composition 	to 

form a mold assembly, 	subjecting the 	filled mold assembly to 

conditions, 	for 	example, 	heat 	and/or 	UV 	radiation, 	to 

polymerize 	the 	precursor 	composition 	to 	form a 	contact 	lens 

product in the cavity between the mold sections; demolding the 

cured mold 	assembly, 	after 	demolding, 	delensing 	the 	contact 

lens 	product 	from 	one 	of 	the 	mold 	sections, 	and 	further 

processing the contact lens product to form an acceptable, 	for 

example, 	ophthalmically compatible, 	contact lens. 	Each of the 
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above-noted 	steps 	using 	the 	toric 	contact 	lens 	mold 	section 

formed 	in 	accordance 	with 	the 	disclosed 	method 	may 	be 

conducted 	using 	techniques 	which 	are 	conventional 	and 	well 

known in the art. 

[0067] 	The method of the present disclosure can be a method 

in which the toric contact lens is a cast molded, 	soft, 	toric 

contact 	lens. 	The method of the present disclosure 	can be 	a 

method 	of 	manufacturing 	a 	cast 	molded 	toric 	contact 	lens, 

including a method of manufacturing a cast molded, 	hydrogel, 

toric 	contact 	lens, 	such 	as, 	for 	example, 	a 	cast 	molded, 

silicone hydrogel, toric contact lens. 

[0068] 	The fixture of the present disclosure may comprise a 

fixture housing comprising a single part structured to hold a 

toric contact lens 	insert, 	for example, 	an insert without an 

orientation mark, 	at an angle specified for the placement of 

an 	orientation mark 	on 	the 	toric 	insert. 	The 	housing may 

include 	intersecting 	surfaces 	forming 	a 	generally 	V-shaped 

region on which a toric 	contact lens 	insert is placed. 	The 

generally V-shaped region can contact the toric contact lens 

insert 	at 	two 	different 	contact 	points, 	contact 	lines 	or 

contact 	areas, 	depending 	upon 	how 	the 	generally 	V-shaped 

region is structured. 

[0069] 	A 	fixture 	for 	positioning 	a 	toric 	contact 	lens 

insert to facilitate forming an orientation mark on the insert 

is disclosed and comprises: 

[0070] 	a 	fixture housing comprising a 	single, 	for example, 

unitary, 	part 	structured to hold a toric contact lens 	insert 

at an angle specified for the placement of an orientation mark 

on the toric insert, 	the housing having intersecting surfaces 

forming a generally V-shaped region on which a toric insert is 
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placed, 	the 	generally 	V-shaped 	region 	contacts 	the 	toric 

insert at two different contact points, lines or areas; and 

[0071] 	at 	least 	one 	fixing 	mechanism 	operable 	to 	fix 	the 

position 	of 	the 	toric 	contact 	lens 	insert 	relative 	to 	the 

fixture housing. 

[0072] 	The 	fixture 	housing 	can 	include 	an 	opening. 	The 

opening 	can 	be 	sized 	and 	shaped 	to 	at 	least 	partially 

accommodate 	a 	toric 	insert 	to 	be 	placed 	into 	the 	opening, 

where 	the 	toric insert 	is placed into 	the opening such that 

the region of the toric insert on which the orientation mark 

is to be formed is exposed. 	In one example, 	the opening of the 

fixture housing can have a varying structure. 	For example, 	a 

top 	half 	or 	top 	portion 	of 	the 	opening 	can 	be 	generally 

curved, 	or 	generally 	circular, 	or 	generally 	cylindrical, 	or 

any combination thereof, 	in configuration. 	Both side portions 

of 	the 	opening 	can 	be 	substantially 	planar, 	although 	other 

configurations 	are possible. 	In one particular 	example, 	the 

bottom half or bottom portion of the opening 32 can be defined 

by 	two 	angularly 	disposed 	surfaces 	38 	and 	40 	which 	come 

together at a rounded intersection, 	where 	the 	combination of 

the 	angularly disposed 	surfaces 	and the 	rounded intersection 

produces 	a 	generally 	V-shaped 	region. 	For 	example, 	the 

surfaces may be disposed at an angle in a range of about 75° 

or 	less 	to 	about 	105° 	or more 	relative 	to 	each other. 	The 

surfaces may be disposed at an angle of about 90° relative to 

each other. 

[0073] 	The 	generally 	V-shaped 	region 	of 	the 	fixture 	can 

extend into the fixture housing a sufficient distance to allow 

the 	toric 	insert 	to be 	properly placed in 	and fixed to the 
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fixture, 	for example, 	in an opening, 	to facilitate forming an 

orientation mark on the insert. 

[0074] 	The generally V-shaped region of the fixture housing 

can be 	effective 	in allowing a wide variety of 	sizes 	of 	the 

generally 	circular-shaped 	toric 	inserts 	to 	be 	substantially 

centered within the 	fixture housing without the need for any 

adjustments to the housing. 	Thus, 	as 	the 	fixture housing can 

accommodate 	a 	wide 	range 	of 	insert 	dimensions, 	it 	can 	also 

accommodate 	inserts 	having 	a 	wide 	range 	of 	dimensional 

tolerances. 

[0075] 	In 	one 	example, 	the 	fixture 	of 	the 	present 

disclosure 	can be 	a 	fixture 	in which the 	generally V-shaped 

region 	is 	effective 	to 	centralize 	the 	toric 	contact 	lens 

insert in the fixture based on a diameter of the toric insert. 

[0076] 	The generally V-shaped region of the fixture housing 

can also be effective in allowing a wide variety of types of 

toric 	inserts 	to 	be 	used 	with 	the 	fixture 	housing, 	as 	the 

generally V-shaped region of 	the 	fixture 	housing 	allows 	for 

different types of fixing mechanisms to be used to secure the 

insert to the fixture housing during the machining, 	based on 

the design of the toric inserts themselves. 

[0077] 	In one example, 	the fixing mechanism can comprise an 

adhesive 	substance 	such 	as, 	for 	example, 	an 	adhesive 	wax. 

Additionally 	or 	alternatively, 	the 	fixing 	mechanism 	can 

comprise 	a mechanical 	fixing mechanism. 	The 	fixing mechanism 

can comprise 	at least one 	screw, 	or at least one pin, 	or 	at 

least 	one 	clamp, 	or 	at 	least 	one 	bolt, 	or 	any 	combination 

thereof. 	The 	fixing 	mechanism 	can 	comprise 	at 	least 	one 

locating 	screw, 	such 	as, 	for 	example, 	at 	least 	one 	locating 

screw located generally opposite at least one or both of the 
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two 	intersecting 	surfaces 	of 	the 	fixture 	housing. 	In 	a 

particular example, 	the fixing mechanism can comprise a single 

locating 	screw located 	generally opposite 	an 	intersection of 

the 	two 	intersecting 	surfaces 	which 	form 	the 	generally 	V- 

shaped region of the fixture housing. 

[0078] 	The 	fixture 	of 	the 	present 	disclosure 	can 	further 

comprise 	at 	least 	one 	orienting 	mechanism. 	The 	orienting 

mechanism can be 	effective 	to 	orient 	the 	toric 	contact 	lens 

insert in the fixture housing. 	The orienting mechanism can be 

effective 	to 	rotationally 	position 	the 	toric 	insert 	in 	the 

orientation mark 	fixture 	to 	form the 	orientation mark 	at 	a 

desired 	location 	on 	the 	toric 	insert. 	For 	example, 	the 

orienting 	mechanism 	can 	be 	effective 	to 	position 	the 	toric 

insert in the fixture relative to a toric zone of the insert. 

[0079] 	In one example, 	the orienting mechanism can comprise 

a pin positioned within the fixture housing, 	wherein the pin 

passes into and/or through a groove of the toric insert, 	the 

toric insert has a bottom opposite an optical molding surface, 

the 	bottom 	has 	the 	groove, 	the 	groove 	has 	a 	width 	to 

accommodate the pin, 	and the groove is located on a bottom of 

the toric insert. 

[0080] 	The 	fixture 	of 	the 	present 	disclosure 	can 	be 	a 

fixture in which the pin is positioned and effective to orient 

an orientation mark on a toric contact lens 	insert 	fixed to 

the fixture housing with respect to the groove located in the 

toric 	contact 	lens 	insert 	fixed 	to 	the 	fixture 	housing 

regardless of any variation of the width of the groove. 

[0081] 	In a particular example, 	the pin is both one of the 

at least one fixing mechanism operable to fix the position of 

the toric insert relative to the 	fixture housing, 	and one of 
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the at least one orientation mechanism effective to orient the 

toric contact lens insert. 

[0082] 	In 	another 	example, 	the 	orientation 	mechanism 	can 

comprise 	a 	fixture 	groove 	or 	ridge. 	The 	fixture 	groove 	or 

ridge can be located on an interior or exterior surface of the 

fixture 	housing. 	In this 	example, 	the 	toric 	insert 	can be 	a 

toric 	insert 	having 	a 	flat 	bottom 	surface 	substantially 

opposing 	the 	optical 	molding 	surface 	of 	the 	insert. 	The 

fixture 	groove 	or 	ridge 	can 	be 	adapted 	to 	orient 	the 	flat 

bottomed toric insert in the fixture housing, 	for example, 	to 

orient 	the 	toric 	insert 	with 	respect 	to 	a 	location 	of 	the 

fixture groove or ridge. 

[0083] 	In 	yet 	another 	example, 	the 	orientation 	mechanism 

can comprise an additional passage within the fixture housing 

adapted 	to 	accommodate 	a 	back 	end 	of 	the 	toric 	insert. 	The 

passage 	of 	the 	fixture 	housing 	can 	be 	sized 	and 	shaped 	to 

accommodate the back end of the toric insert. 	The passage of 

the 	fixture 	and 	the 	back 	end 	of 	the 	toric 	insert 	can 	be 

similarly 	shaped, 	with 	the 	passage 	having 	slightly 	larger 

dimensions so as to both accommodate the insert and prevent or 

restrict its rotation relative to the fixture housing. 	In one 

such example, 	the passage and the back end of the insert can 

both be rectangular in shape. 

[0084] 	A fixing mechanism such as a pin or a locating screw 

can 	be 	used 	in 	combination 	with 	the 	passage 	adapted 	to 

accommodate 	the 	back 	end 	of 	the 	toric 	insert. 	In 	one 

particular 	example, 	a 	locating 	screw 	located 	generally 

opposite the generally V-shaped region of the fixture housing 

can be used. 
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[0085] 	In one example which is particularly useful with an 

orientation mechanism comprising an additional passage within 

the fixture housing, 	the back end portion of the toric insert 

is 	relatively 	long, 	i.e., 	has 	a 	length 	such 	that, 	when 	the 

toric insert is positioned within the housing in the opening 

on 	the 	generally V-shaped 	region, 	the 	portion 	of 	the 	toric 

insert 	which 	is 	present 	within 	the 	opening 	of 	the 	fixture 

housing and extends outside the opening is considered to have 

a 	length X; 	the back 	end portion of 	the 	toric 	insert which 

extends into the passage portion of the fixture is considered 

to have a length Y; 	and 	Y is at least 1 times X, 	or at least 

1.5 times X, 	or at least 2 times X. 

[0086] 	The 	disclosed 	fixture 	housing 	may 	be 	made 	of 	any 

suitable material of construction or combination of materials 

of construction. 	In one example, 	the fixture housing is made 

of one or more metals. 	The 	fixture of the present disclosure 

can 	be 	a 	fixture 	in 	which 	the 	fixture 	housing 	comprises 	a 

metal. 	In 	one 	example, 	the 	fixture 	comprises 	at 	least 	one 

metal. 

[0087] 	Referring 	now 	to 	the 	drawings, 	Fig. 	1 	shows 	an 

example of an orientation mark fixture 10 used to hold a toric 

contact lens insert 12 	(without an orientation mark) 	while an 

orientation mark is formed on the insert. 

[0088] 	With 	reference 	to 	Fig. 	2, 	the 	fixture 	10 	is 	shown 

secured to a stationary base 14, 	to maintain the fixture in a 

stationary position while a conventional EDM CNC machine 16 is 

being employed to form the orientation mark on the insert 12. 

The EDM CNC machine 	16 	includes 	a wire 	17 	which comes 	into 

contact 	with 	insert 	12 	to 	form the 	orientation mark 	on 	the 
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insert, 	for example, 	on the optical molding surface 15 of the 

insert. 

[0089] 	Again, 	with reference to Fig. 	1, 	as well 	as 	Figs. 	3 

and 4, 	the fixture 10 includes a fixture housing 20 which is a 

single 	or 	unitary 	piece 	or 	component 	and 	is 	structured 	to 

facilitate 	the 	securement of 	fixture 	10 	to a stationary base 

14, 	and 	to 	facilitate 	precisely 	securing 	or 	positioning 	the 

toric 	insert 	12 	to 	provide 	the 	proper 	placement 	of 	the 

orientation mark on the insert. 

[0090] 	The 	fixture 	housing 	20 	is 	structured 	so 	that 	the 

toric insert 	12 	is positioned at 	the 	exact, 	or 	substantially 

exact, 	angle 	specified 	for 	the orientation mark. 	The 	single 

piece 	structure 	of 	the 	fixture 	housing 	20 	reduces 	or 	even 

substantially 	eliminates 	error 	or 	errors 	due 	to 	cumulative 

tolerances 	that 	may 	result 	from 	a 	fixture 	housing 	made 	of 

multiple 	(more than one) parts or pieces. 

[0091] 	With regard to Fig. 	2, 	fixture housing 20 includes a 

lower, 	planar 	surface 	22 	which 	is 	positioned 	against 	top 

planar surface 24 of stationary base 14. 	A threaded screw 26 

can 	be 	placed 	in 	through 	opening 	28 	(Fig. 	4) 	in 	fixture 

housing 20. 	Through opening 28 extends from lower surface 22 

to upper surface 30 of fixture housing 20. 	The threaded screw 

26 can be placed in through opening 28 and fixedly secured to 

stationary 	base 	14. 	This 	threaded 	screw 	can 	be 	used 	to 

fixedly 	secure 	fixture 	housing 	20 	in 	place 	relative 	to 

stationary 	base 	14, 	although 	fixedly 	securing 	the 	fixture 

housing 	20 	in 	place 	relative 	to 	the 	stationary 	base 	14 	is 

optional, 	and, 	when the fixture housing 20 is fixedly secured 

in place relative to the stationary base 14, 	other methods of 

securing the fixture housing 20 can be used. 



22 

[0092] 	As 	shown 	in 	Figs. 	1, 	2 	and 	3, 	fixture 	housing 	20 

includes an opening 32. 	Toric insert 12 is partially located 

in opening 32, 	as shown in Fig. 	1. 	The opening 32, 	as shown 

in Fig. 	5, 	has a varying structure. 	The top half 	(right half 

in Fig. 	5) 	34 of opening 32 is shaped to allow insertion of an 

optical 	insert 	into 	the 	fixture 	housing 	20. 	For 	example, 	as 

illustrated in the figures, 	the top half of opening 32 can be 

curved, 	generally circular, 	and cylindrical, 	in configuration. 

As 	illustrated 	in 	Fig. 	5, 	the 	side 	portions 	35 	and 	37 	of 

opening 32 of the fixture housing 20 are substantially planar, 

although other 	configurations 	are possible. 	The bottom half 

(left 	half 	in 	Fig. 	5) 	36 	of 	opening 	32 	is 	defined 	by 	two 

angularly disposed surfaces 38 and 40 which come together at a 

rounded 	intersection 	42. 	The 	combination 	of 	the 	angularly 

disposed 	surfaces 	38 	and 	40 	and 	the 	rounded intersection 	42 

produces a generally V-shaped region 44. 

[0093] 	The 	surfaces 	38 	and 	40 	of 	the 	opening 	32 	of 	the 

fixture housing 20 may be disposed, 	for example, 	at an angle 

in a range of about 75° or less to about 105° or more relative 

to each other. 	In one example, 	the surfaces 38 and 40 may be 

disposed at an angle of about 90° relative to each other. 	In 

one 	example, 	each 	of 	the 	surfaces 	38 	and 	40 	may be 	of 	the 

same, or substantially the same, 	size and/or shape. 

[0094] 	The 	generally 	V-shaped 	region 	44 	extends 	into 

fixture 	housing 	20 	a 	sufficient 	distance 	to 	allow the 	toric 

insert 	12 	to be properly placed and 	fixed 	in opening 	32 	to 

facilitate forming an orientation mark on the insert. 

[0095] 	The 	generally V-shaped region 	44 	in the 	opening 	32 

is 	effective 	in 	allowing 	a 	wide 	variety 	of 	sizes 	of 	the 

generally 	circular-shaped 	toric 	inserts 	12 	having 	generally 
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circular shaped sidewalls to be substantially centered within 

the 	fixture housing without 	the 	need for 	any adjustments 	to 

the 	housing. 	Thus, 	as 	the 	fixture housing 	can 	accommodate 	a 

wide 	range 	of 	insert 	dimensions, 	it 	can 	also 	accommodate 

inserts having a wide range of dimensional tolerances. 

[0096] 	The 	generally V-shaped region 	44 	in 	the 	opening 	32 

is also effective in allowing a wide variety of types of toric 

inserts to be used with the fixture housing, 	as the generally 

V-shaped 	region 	of 	the 	fixture 	housing 	allows 	for 	different 

types of fixing mechanisms to be used to secure the insert to 

the fixture housing during the machining, 	based on the design 

of the toric inserts themselves. 

[0097] 	The 	present 	fixture, 	including 	the 	example 

illustrated in Figs. 	5A and 5B, 	can be particularly useful for 

forming orientation marks on toric inserts of differing sizes. 

The present fixture 10 may be structured to be able to be used 

with 	different 	sized 	toric 	inserts. 	For 	example, 	the 	toric 

insert 	12A, 	shown in Fig. 	5A, 	is 	relatively small. 	However, 

the 	generally 	V-shaped 	region 	44 	is 	effective 	in 	centering 

relatively 	small 	toric 	insert 	12A 	in 	its 	desired 	or 	proper 

position for forming an orientation mark on the insert. 	The 

generally V-shaped region 44 	still provides two spaced apart 

points, lines or areas of contact. 

[0098] 	If an orientation mark is 	to be 	formed on a larger 

toric 	insert, 	that 	is 	a 	toric 	insert 	that 	has 	a 	relatively 

large 	outer 	diameter, 	for 	example, 	an 	outer 	diameter 	larger 

than toric 	insert 	12A, 	such as 	toric 	insert 	12B 	in 	Fig. 	5B, 

the same fixture 10 can be used. 	With the larger toric insert 

12B, 	the 	generally 	V-shaped 	region 	44 	still 	provides 	two 
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points, 	lines or areas to center the toric insert 12B relative 

to the fixture 10, as desired. 

[0099] 	In one 	example, 	as 	illustrated in Figs. 	1-4, 	5A and 

5B, 	a locating screw 50 can be used to secure or fix the toric 

insert 12 	to the 	fixture housing 20. As shown in Fig. 	1, 	the 

locating 	screw 50 	is passed into 	fixture housing 20 	through 

threaded 	bore 	52 	(Fig. 	4) 	to 	come 	into 	contact 	with 	toric 

insert 12, which is partially located in opening 32. 	Locating 

screw 50 is placed so that the stem 54 of screw 50 comes into 

contact 	with 	the 	toric 	insert 	12 	to 	hold 	the 	insert 	in 	a 

desired position, 	as 	shown 	in 	Fig. 	1. 	In 	this 	example, 	the 

generally V-shaped region 44 provides 	two spaced apart lines 

or areas of contact with the toric insert 12 which center the 

toric insert 12 within the fixture housing 20 without the need 

for any adjustment. 	These two spaced apart lines or areas of 

contact, which include a portion of each of angularly disposed 

surfaces 38 and 40, 	together with the contact area provided by 

the 	locating 	screw stem 54, 	which 	is 	also 	spaced apart 	from 

the 	lines 	or 	areas 	of 	contact provided by 	the 	generally V- 

shaped 	region 	44, 	provide 	for 	very 	effective 	placement 	and 

fixation of the toric insert 12 in the fixture housing 20. 

[00100] 	Placing the toric insert 12 in the proper or desired 

location relative to the fixture housing 20 is important, 	and 

maintaining such proper or desired location is also important. 

The 	spaced apart 	contact points, 	lines 	or 	areas 	provided by 

the 	generally V-shaped 	region 	44 	and 	the 	locating 	screw 	50 

facilitate 	both 	proper 	placement 	and 	fixating 	of 	the 	toric 

insert 12 relative to the fixture housing 20. 

[00101] 	The 	example 	of 	the 	structure 	of 	the 	fixture 	10 	in 

combination with the 	locating 	screw 50, 	such as 	the 	example 
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illustrated in Figs. 	5A and 5B, 	can be particularly useful for 

relatively 	small 	toric 	inserts. 	For 	relatively 	small 	toric 

inserts, 	the combination of the 	generally V-shaped region 	44 

and 	the 	locating 	screw 	50 	can 	be 	used 	and 	is 	effective 	in 

placing 	and 	fixing 	relatively 	small 	toric 	insert 	12A in 	its 

desired or proper position for forming an orientation mark on 

the insert. 	The generally V-shaped region 44 	still provides 

two 	spaced 	apart 	points, 	lines 	or 	areas 	of 	contact 	and 	the 

locating screw 50 provides a third spaced apart contact point 

or region. 	With a small insert, 	such as toric insert 12A, 	the 

locating 	screw 	50 	needs 	to 	be 	extended 	further 	into 	the 

opening 	32 	in 	order 	to 	fix 	the 	toric 	insert 	12A 	in 	place 

relative 	to 	fixture 	housing 	20. 	In 	addition, 	with 	the 

relatively 	small 	insert 	12A, 	the 	two 	spaced 	apart 	contact 

points, 	lines 	or 	areas 	on 	generally 	V-shaped 	region 	44 	are 

relatively close to each other. 

[00102] 	With 	the 	larger 	toric 	insert 	12B, 	the 	generally V- 

shaped region 44 and the locating screw 50 still provide three 

spaced 	apart 	points, 	lines 	or 	areas 	of 	contact 	to 	securely 

place and fix the toric insert 12B relative to the fixture 10, 

as 	desired. 	With 	the 	larger 	toric 	insert 	12B, 	the 	locating 

screw 	50 	is 	extended 	only 	a 	relatively 	short 	distance 	into 

space 32 before the insert is 	fixed in the desired or proper 

position 	relative 	to 	fixture 	10 	and 	the 	two 	spaced 	apart 

contact points, 	lines or areas on generally V-shaped region 44 

are 	positioned 	relatively 	far 	from each 	other. 	In 	contrast, 

with 	the 	relatively 	small 	insert 	12A, 	the 	two 	spaced 	apart 

contact points, 	lines or areas on generally V-shaped region 44 

are positioned relatively close to each other. 
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[00103] 	In another example, 	for an insert having a groove on 

its 	back 	surface 	into 	which 	a 	pin 	can 	be 	inserted, 	the 

orientation mark 	fixture 	10 	can 	comprise 	a 	pin 	60 	which 	is 

used to secure the toric insert 12 to the fixture housing 20. 

As 	illustrated 	in 	Fig. 	8, 	toric 	insert 	12 	can 	include 	an 

insert groove 64 which extends from the back surface 66 of the 

insert 	toward 	the 	front 	68 	of 	the 	insert 	and 	also 	extends 

across the back surface of the insert. 	In Fig. 	8, 	the insert 

groove 	64 	includes 	a 	wider 	back 	portion 	67 	which 	extends 

outwardly on one side of the back end of groove 64. The wider 

back portion 67 of the insert groove 64 extends inwardly from 

the back surface 	66 of 	the 	insert a 	small 	distance 	into the 

insert. 	The 	wider 	back 	portion 	67 	of 	insert 	groove 	64 	also 

extends inwardly across the back surface 	66 of the insert to 

allow the pin 60 to be received in wider back portion 67. 

[00104] 	The 	insert groove 	64 	is 	used to hold the insert 	12 

when 	the 	insert 	is 	employed 	in 	making 	contact 	lens 	mold 

sections. 	With 	reference 	to 	Figs. 	7 	and 	8, 	the 	fixture 	10 

includes 	a 	pin 	60, 	which 	is 	placed 	in 	through 	hole 	62 	in 

fixture housing 20 when the toric insert 12 is in place in the 

fixture 	10. 	The 	pin 	60, 	in 	through 	hole 	62, 	passes 	through 

groove 64, 	in particular through the wider back portion 67 of 

groove 	64, 	of the toric insert 	12 and secures the insert 12 

to the housing 20. 	In this example, 	the pin 60, 	inserted into 

the wider back portion 67 of groove 64 of the toric insert 12 

through the hole 	62 in the 	fixture housing, 	serves to secure 

the toric insert 12 to the housing after the toric insert has 

been centered in the generally V-shaped region 44. 

[00105] 	The pin 60 is sized to fit into insert groove 64, 	in 

particular through the wider back portion 67 of groove 64, 	so 
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that 	when 	insert 	12 	is 	placed partially 	into 	opening 	32 	of 

fixture housing 20 and pin 60 is passed through hole 	62, 	the 

pin 	60 	is 	positioned 	at 	least 	partially 	within 	wider 	back 

portion 	67 	of insert 	groove 	64, 	as 	shown in Fig. 	8, 	so that 

insert 12 is prevented from rotating. 

[00106] 	Thus, 	the 	combination of 	fixture housing 20, 	insert 

groove 64, 	including wider back portion 67, hole 62 and pin 60 

is 	effective 	to 	further 	restrict 	the 	insert 	12 	from moving, 

e.g., 	rotating, 	relative to fixture 10. 

[00107] 	Thus, 	insert 	12 	is 	centered 	relative 	to 	fixture 	10 

by being placed on the 	generally V-shaped region 44, 	and is 

secured or fixed to and oriented in the fixture by passing pin 

60 through hole 62 to fit pin 60 into wider back portion 67 of 

insert groove 64. 

[00108] 	Once 	insert 	12 	is 	so 	fixed 	in 	place 	relative 	to 

fixture 10, 	a conventional EDM CNC machine 16 can be employed 

to 	form 	an 	orientation 	mark 	on 	insert 	12, 	for 	example, 	as 

illustrated in Fig. 	2. 

[00109] 	In one 	example, 	the 	size of pin 	60 	relative 	to the 

size 	of 	groove 	64, 	in 	particular 	the 	wider 	portion 	67 	of 

groove 64, 	can be such that the pin 60 is effective to fix the 

rotational 	orientation 	of 	the 	insert 	within 	a 	dimensional 

tolerance of ± 10%, 	or ± 5%, 	or ± 1%. 

[00110] 	The 	size 	and/or 	configuration 	of 	the 	insert 	groove 

64 and the pin 60 can be varied, as desired. 

[00111] 	This 	is 	illustrated with 	reference 	to 	Figs. 	8A and 

8B. 	Components 	in 	Figs. 	8A 	and 	8B 	which 	correspond 	to 

components 	in 	Fig. 	8 	are 	identified 	with 	like 	reference 

numbers followed by A (in Fig. 	8A) 	and B 	(in Fig. 	8B). 	Except 

as expressly stated herein, 	the apparatus illustrated in Figs. 
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8A 	and 	8B 	are 	structured 	and 	function 	similarly 	to 	the 

apparatus illustrated in Fig. 8. 

[00112] 	In 	Fig. 	8A, 	the 	insert 	groove 	64A, 	which 	extends 

inwardly from the back surface 66A of the insert 12A, 	includes 

a wider back portion 67A which extends outwardly around all of 

the 	back 	of 	groove 	64A. 	The 	wider 	back portion 	67A of 	the 

insert 	groove 	64A 	also 	extends 	inwardly 	across 	the 	back 

surface 66A of the insert to allow the pin 60A to be received 

in wider back portion 67A. 

[00113] 	The pin 60A is placed through a hole 	62A in fixture 

housing 	20A, 	when 	the 	toric 	insert 	12A 	is 	in 	place 	on 	the 

generally 	V-shaped 	region 	(not 	shown) 	of 	the 	fixture 	10A, 

thereby passing through groove 64A, 	in particular through the 

wider back portion 67A of groove 64A, 	of the toric insert 12A 

and secures the insert 12A to the fixture housing 20A. 

[00114] 	Fixture 	10A 	is 	structured 	and 	functions 

substantially similar to fixture 10. 

[00115] 	The 	primary 	differences 	between 	fixture 	10 	and 

fixture 	10A 	are 	the 	sizes 	of 	pin 	60A 	and 	hole 	62A. 	In 

particular, 	pin 60A is larger in diameter than pin 60. 	Also, 

the wider back portion 67A of groove 64A is larger than wider 

back portion 	67 	of 	groove 	64. 	In addition, 	the 	location of 

the hole 	62A in fixture housing 20A is different relative to 

the location of hole 62 in fixture housing 20, 	because of the 

difference in the location and size of the wider back portion 

67A of groove 64A relative to wider back portion 67 of groove 

64. 

[00116] 	In 	Fig. 	8B, 	fixture 	10B 	is 	shown 	and is 	structured 

substantially 	similar 	to 	and 	functions 	substantially 	similar 

to fixture 10A in Fig. 8A. 
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[00117] 	The 	primary 	difference 	between 	fixture 	10B 	and 

fixture 10A is the configuration of hole 62B and pin 60B. 	In 

particular, 	as 	shown 	in 	Fig. 	8B, 	pin 	60B has 	a non-circular 

cross-section, 	in particular 	an oval 	or 	ovoid 	cross-section. 

The size and/or configuration of the wider back portion 67B of 

insert 	groove 	64B may be modified, 	as 	needed or desired, 	to 

accommodate the size and/or shape of pin 60B. 

[00118] 	An additional 	feature of the fixture housing 20 may 

be 	channel 	70. 	As 	shown in Fig. 	4, 	channel 	70 	extends 	from 

opening 	32 	rearwardly through the 	fixture housing 	20 	to 	and 

through 	lower 	surface 	22 	of 	fixture 	housing 	20. 	Channel 	70 

has 	a 	substantially rectangular 	cross 	section, 	as best 	shown 

in Fig. 	5. 

[00119] 	Channel 	70 may be used in forming orientation marks 

on toric inserts, 	for example, 	long toric inserts, 	which have 

flat or substantially flat bottom or back surfaces, 	and have 

back portions having rectangular cross-sections. 

[00120] 	The 	rectangular 	back 	portion 	of 	the 	long 	toric 

insert 	is 	of 	a 	size 	so 	as 	to 	fit 	into 	channel 	70 	and 	be 

restricted from rotation relative to channel 70. 	The channel 

70 may be dimensionally slightly larger than the back portion 

of 	the 	long 	toric 	insert 	so 	that 	the 	back 	portion 	can 	be 

relatively easily placed into the channel. 

[00121] 	With 	the 	long 	toric 	insert 	in 	place 	in 	fixture 

housing 20 	(on generally V-shaped region 44), 	the rectangular 

back portion of the long toric insert is positioned within the 

channel 	70 	so 	that 	the 	long 	toric 	insert 	is 	prevented 	or 

restricted 	from 	rotating 	relative 	to 	fixture 	housing 	20. 

Locating 	screw 	50 	may 	also 	be 	used 	to 	fix 	the 	long 	toric 

insert 	in place 	relative 	to the 	fixture housing 20. 	When a 
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long toric insert with a flat or substantially flat bottom or 

back surface is employed, the pin 60 may not be employed. 

[00122] 	Once 	the 	long 	insert 	is 	so 	fixed in place 	relative 

to 	fixture 	10, 	a 	conventional 	EDM 	CNC 	machine 	16 	can 	be 

employed to form an orientation mark on the long insert. 

[00123] 	A number of publications and patents have been cited 

and/or referred to herein. 	Each of the cited publications and 

patents 	are 	hereby 	incorporated 	by 	reference 	in 	their 

entireties. 

[00124] 	While 	the 	methods 	and 	apparatus 	disclosed 	herein 

have been described with respect to various specific examples 

and 	illustrations, 	it 	is 	understood 	that 	the 	methods 	and 

apparatus 	are 	not 	limited 	thereto 	and 	can 	be 	variously 

practiced within the scope of the following claims. 
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What is claimed is: 

1. 	A 	method 	of 	manufacturing 	a 	toric 	contact 	lens 

comprising: 

providing a toric insert without an orientation mark to 

be 	used 	in 	forming 	a 	toric 	contact 	lens 	mold 	section, 	the 

toric insert including a bottom and a groove on the bottom; 

placing the toric insert without an orientation mark 

in 	an 	orientation 	mark 	fixture 	comprising 	a 	single 	piece 

fixture housing structured to hold a toric insert at an angle 

specified 	for 	an 	orientation 	mark, 	and 	a 	pin, 	the 	fixture 

housing having intersecting surfaces which form a generally V- 

shaped 	region 	on 	which 	the 	toric 	insert 	is 	located, 	the 

generally V-shaped region contacting the toric insert at 	two 

different contact points, lines or areas; 

orienting 	the 	toric 	insert 	without 	an 	orientation 

mark in the orientation mark fixture, the orienting the insert 

comprises placing the pin into both the fixture and the groove 

of 	the 	insert, 	thereby orienting 	the 	insert 	in 	the 	fixture 

with respect to the location of the groove on the bottom of 

the insert; 

fixing the toric insert without an orientation mark 

to the orientation mark fixture; 

	

forming 	an 	orientation 	mark 	on 	the 	toric 	insert 

fixed to the orientation mark fixture; 

removing the toric insert with the orientation mark 

from the orientation mark fixture; 

using the toric insert with the orientation mark to 

form a toric contact lens mold section; and 
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using the toric contact lens mold section to form a 

toric contact lens. 

2. The method of claim 1, wherein the fixing the toric 

insert 	comprises 	fixing 	the 	toric 	insert using at 	least one 

fixing mechanism. 

3. The method of claim 2, 	wherein the at least 	fixing 

mechanism 	comprises 	a 	locating 	screw 	located 	generally 

opposite an intersection of the intersecting surfaces. 

4. The method of 	and of claims 1 to 3, wherein placing 

the pin into both the fixture and the groove of the 	insert 

results in fixing the toric insert without an orientation mark 

to the orientation mark fixture and orienting the toric insert 

without an orientation mark in the orientation mark fixture. 

5. The 	method 	of 	any 	one 	of 	claims 	1 	to 	4, 	which 

comprises using a wire in forming the orientation mark on the 

toric insert. 

6. A 	fixture 	for 	positioning 	a 	toric 	contact 	lens 

insert to facilitate forming an orientation mark on the toric 

insert, the fixture comprising: 

a 	fixture 	housing 	comprising 	a 	single 	part 

structured to hold a toric 	contact 	lens 	insert 	at 	an angle 

specified 	for 	the 	placement 	of 	an 	orientation 	mark 	on 	the 

toric insert, 	the fixture housing having intersecting surfaces 

forming a generally V-shaped region on which a toric insert is 
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placed, 	the 	generally 	V-shaped 	region 	contacts 	the 	toric 

insert at two different contact points, lines or areas; and 

at 	least 	one 	orientation mechanism effective 	to 	orient 

the 	toric 	contact 	lens 	insert, 	wherein 	the 	orientation 

mechanism 	comprises 	a 	pin 	positioned 	within 	the 	fixture 

housing, 	the pin passes through a groove of the toric insert, 

the 	toric 	insert 	has 	a 	bottom 	opposite 	an 	optical 	molding 

surface, 	the bottom has the groove, the groove has a width to 

accommodate the pin, and the orientation mechanism orients the 

toric insert 	in the fixture with respect to the location of 

the groove on the bottom of the toric insert. 

at 	least one 	fixing mechanism operable 	to 	fix the 

position of the toric insert relative to the fixture housing. 

7. The fixture of claim 6, wherein the fixing mechanism 

comprises 	a 	locating 	screw 	located 	generally 	opposite 	an 

intersection of the intersecting surfaces. 

8. The 	fixture of claim 6, 	wherein the pin is one of 

the at least one fixing mechanism operable to fix the position 

of the toric insert relative to the fixture housing. 

9. The fixture of any one of claims 6 to 8, wherein the 

orientation mechanism comprises a passage within the fixture 

housing 	adapted 	to 	accommodate 	a 	distal 	end 	of 	the 	toric 

insert. 


