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(57) ABSTRACT 

A mold assembly for forming an ophthalmic lens, or a lens 
blank from Which one ophthalmic lens is produced by 
effecting a cutting operation on at least one of a front surface 

and a back surface of the lens blank, the mold assembly 
consisting of a ?rst mold having a molding surface and a 

second mold having a molding surface, Which ?rst and 
second molds are assembled together so as to de?ne ther 

ebetWeen a mold cavity having a pro?le corresponding to 
that of the ophthalmic lens or the lens blank, the mold cavity 
being ?lled With a polymeric material Which is polymerized 
to form the ophthalmic lens or the lens blank, Wherein at 
least one of the ?rst and second molds is a layered mold 

Which is constituted by a composite sheet comprising a 
metal sheet layer and at least one resin layer Which are 
laminated on each other, the at least one resin layer of the 
composite sheet providing the molding surface of the lay 
ered mold Which partially de?nes the mold cavity. 
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MOLD ASSEMBLY FOR FORMING OPHTHALMIC 
LENS OR LENS BLANK AND METHOD OF 
PRODUCING THE SAME USING THE MOLD 

ASSEMBLY 

[0001] This application is based on Japanese Patent Appli 
cation No. 2000-007900 ?led Jan. 17, 2000, the contents of 
Which are incorporated hereinto by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a mold assembly 
for forming an ophthalmic lens or a lens blank, and a method 
of producing the same using the mold assernbly. More 
particularly, the present invention is concerned With such a 
mold assembly which is suitably used for forming the 
ophthalrnic lens such as a contact lens or an intraocular lens, 
or the lens blank from which one ophthalrnic lens is pro 
duced by effecting a cutting operation on at least one of front 
and back surfaces of the lens blank, the mold assembly 
having a structure Which assures a high degree of forming 
accuracy and Which is economical to manufacture With 
relatively inexpensive equipment. The present invention is 
also concerned With a method of forming the ophthalrnic 
lens or lens blank using the mold assembly, at a reduced cost 
While assuring a high degree of con?gurational accuracy of 
the ophthalrnic lens or lens blank to be obtained. 

[0004] 2. Discussion of Related Art 

[0005] There are proposed various techniques for produc 
ing an ophthalmic lens such as a contact lens or an intraocu 
lar lens, or a lens blank from which one ophthalrnic lens is 
produced by effecting a cutting operation on at least one of 
its front and back surfaces, by using a mold assernbly 
consisting of a ?rst mold and a second mold in the form of 
a male mold and a female mold, or an upper mold and a 
loWer mold. The ?rst and second rnolds are assembled 
together to de?ne therebetWeen a mold cavity having a 
con?guration corresponding to that of the ophthalrnic lens or 
the lens blank. The mold cavity de?ned When the ?rst and 
second rnolds are closed together is ?lled With a suitable 
polymeric material to mold the intended ophthalrnic lens or 
lens blank therein. 

[0006] JP-B-63-36484 and JP-B-3-1125 disclose a method 
of producing a contact lens by a rnolding operation, corn 
prising the steps of assembling male and female rnolds 
together so as to de?ne a mold cavity therebetWeen, intro 
ducing a polymeric material into the mold cavity, and 
polyrneriZing the polymeric material, to thereby provide the 
contact lens having an intended con?guration. In the pro 
posed rnethod, the male and female rnolds are formed of a 
resin rnaterial rather than a metallic material, for assuring 
easy removal of the molded contact lens from the molds, and 
ef?cient and economical forming of the molds. The male and 
female rnolds formed of the resin rnaterial undesirably have 
deteriorated con?gurational accuracy due to dirnensional 
errors Which arise from the shrinkage of the resin material 
during forming of the resin rnolds. In this case, the contact 
lens obtained by using those rnolds may not have an accu 
rately forrned lens surface Whose optical portion has an 
intended optical poWer. Like ordinary resin products or 
articles, the resin-rnade male and female rnolds are generally 
produced by high-pressure rnolding such as injection rnold 
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ing, using rnetallic dies. The metallic dies used in the 
high-pressure rnolding need to have a high degree of 
mechanical strength, and maintain the original surface con 
dition Which is suf?cient to provide rnolding surfaces of the 
male and female rnolds With high accuracy of con?guration, 
since the molding surfaces of the molds give the opposite 
surfaces of the contact lens to be obtained. Such high 
pressure rnolding, hoWever, undesirably and inevitably 
requires expensive equipment. In addition, the molds are 
likely to be deformed upon removal or releasing of the 
molded contact lens therefrorn, making it dif?cult to repeat 
edly use the molds in subsequent rnolding operations. 

[0007] JP-A-10-109316 discloses a mold assembly for 
forming a contact lens, Which assures easy removal of the 
molded contact lens from a male or a female rnold. 
Described in detail, one of the male and female rnolds of the 
mold assernbly disclosed in the publication is formed of a 
metallic material. In the metal mold, the molding surface 
Which gives one of opposite surfaces of the intended contact 
lens is covered With a release layer which permits the 
molded contact lens to be easily removed therefrorn. When 
the contact lens is formed by using the mold assernbly 
constructed as described above, the molded contact lens has 
improved accuracy of surface con?guration since the metal 
rnold has dirnensional accuracy Which is more stable than 
the resin mold, and assures a suf?ciently high degree of 
hardness for avoiding deformation of the mold and prevent 
ing scoring of the mold upon removal of the molded contact 
lens therefrorn. Moreover, the arrangement disclosed in the 
publication permits the metal mold to be repeatedly used in 
subsequent rnolding operations. The above-described rnold 
assernbly, hoWever, does not solve the problems of loW 
ef?ciency and economy of manufacture of such a metal 
rnold. 

[0008] US. Pat. No. 5,524,419 discloses a method and an 
apparatus for forming a contact lens by a rnolding operation, 
Wherein a ?rst and a second Web each having a suitable 
Width are continuously fed and subjected to a vacuum 
forming operation for forming a succession of male rnolds in 
the form of posterior rnold cavities in the ?rst Web, and a 
succession of female rnolds in the form of anterior rnold 
cavities in the second Web. These posterior and anterior 
rnold cavities are formed in the ?rst and second Webs, 
respectively, such that the mold cavities are spaced apart 
from each other in the longitudinal direction of the ?rst and 
second Webs With a predetermined interval therebetWeen. 
After a predetermined amount of a curable lens material is 
introduced into each anterior mold cavity (as the female 
mold), the ?rst and second Webs are superposed on each 
other to close the male and female rnolds together. There 
after, the lens material in the mold cavities betWeen the male 
and female rnolds are polyrneriZed by exposure to a light, to 
thereby form the intended contact lens in each mold cavity. 
Subsequently, the ?rst and second Webs are separated from 
each other, and the contact lenses molded in the mold 
cavities are taken out of the mold cavities. 

[0009] In forming the male and female rnolds in the 
respective ?rst and second Webs by the vacuum forming 
operation Which is effected at a loWer pressure than in the 
injection molding, the thickness of the Webs in Which the 
male and female rnolds are to be formed needs to be made 
small to a certain extent in vieW of the forrnability of the 
male and female rnolds. If the thickness of the Webs is 
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relatively small, the male and female molds formed in the 
thin Webs undesirably tend to be deformed during the 
molding operation for forming the contact lens. In this case, 
the contact lens molded in the deformed male and female 
molds may not have the intended optical characteristics With 
high accuracy. 

SUMMARY OF THE INVENTION 

[0010] It is therefore a ?rst object of the present invention 
to provide a mold assembly Which permits economical 
manufacture of an ophthalmic lens Which exhibits intended 
optical characteristics With high accuracy, or a lens blank 
Which gives such an ophthalmic lens, While permitting a 
repeated use of its components. 

[0011] It is a second object of the invention to provide a 
method of forming an intended ophthalmic lens or a lens 
blank using the mold assembly. 

[0012] The above-indicated ?rst object of the present 
invention may be attained according to a ?rst aspect of the 
invention, Which provides a mold assembly for forming an 
ophthalmic lens, or a lens blank from Which one ophthalmic 
lens is produced by effecting a cutting operation on at least 
one of a front surface and a back surface of the lens blank, 
the mold assembly consisting of a ?rst mold having a 
molding surface and a second mold having a molding 
surface, Which ?rst and second molds are assembled 
together so as to de?ne therebetWeen a mold cavity having 
a pro?le corresponding to that of the ophthalmic lens or the 
lens blank, the mold cavity being ?lled With a polymeric 
material Which is polymerized to form the ophthalmic lens 
or the lens blank, Wherein at least one of the ?rst and second 
molds is a layered mold Which is constituted by a composite 
sheet comprising a metal sheet layer and at least one resin 
layer Which are laminated on each other, the at least one 
resin layer of the composite sheet providing the molding 
surface of the layered mold Which partially de?nes the mold 
cavity. 
[0013] In the present mold assembly Wherein at least one 
of the ?rst and second molds is a layered mold constituted 
by a composite sheet in Which the metal sheet layer and at 
least one resin layer are superposed on each other, the 
layered mold does not suffer from a problem of deteriorated 
con?gurational accuracy due to dimensional errors Which 
arise from a shrinkage of a resin material during forming of 
the conventional resin-made mold. Accordingly, the layered 
mold Which is constituted by each of the at least one of the 
?rst and second molds has stable con?gurational accuracy, 
so that one of the opposite surfaces of the ophthalmic lens 
or the lens blank, Which is formed by the layered mold and 
in Which the optical potion having an intended optical poWer 
is formed, has a high degree of con?gurational accuracy. The 
layered mold according to the present invention can be 
easily formed by effecting a loW-pressure press forming or 
vacuum forming operation on the composite sheet, for 
instance. Accordingly, the present layered mold can be 
ef?ciently and economically formed than the conventional 
metal mold or the release layer-covered metal mold. In 
addition, the present layered mold can be formed Without 
requiring expensive equipment as used in forming the con 
ventional resin mold by the high-pressure molding such as 
injection molding. 
[0014] In the present layered mold Whose molding surface 
is provided by the resin layer of the composite sheet, the 
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molded ophthalmic lens or lens blank can be easily removed 
or released from the layered mold Which is constituted by 
each of the at least one of the ?rst and second molds. 
According to this arrangement, the scoring of the molding 
surface of the layered mold is prevented When the molded 
ophthalmic lens or the lens blank is removed therefrom. The 
presence of the metal sheet layer Which is laminated inte 
grally With the resin layer is effective to prevent the layered 
mold from being deformed upon removal of the molded 
ophthalmic lens or the lens blank therefrom. 

[0015] Accordingly, the present mold assembly con 
structed as described above permits economical production 
of the ophthalmic lens or the lens blank to Which the 
intended optical characteristics are given With high accu 
racy. Moreover, the layered mold constituted by each of the 
at least one of the ?rst and second molds can be repeatedly 
used in subsequent molding operations. 
[0016] As described above, the layered mold Which con 
sists of each of the at least one of the ?rst and second molds 
has stable con?gurational accuracy. When the lens blank 
formed in the present mold assembly is subjected to a cutting 
operation on one of its front and back surfaces to form the 
intended lens surface, the lens blank can be sucked and held 
With high stability at the other surface by a vacuum chuck 
having a suction surface Whose con?guration folloWs that of 
the other surface of the lens blank. Accordingly, the cutting 
operation on the above-indicated one surface of the lens 
blank can be effected With high stability. 

[0017] In one preferred form of the above ?rst aspect of 
the present invention, the composite sheet has a thickness of 
not smaller than 0.06 mm. The metal sheet layer and the 
resin layer of the composite sheet preferably have thickness 
values in a range of 0.05~0.3 mm and in a range of 0.01~0.2 
mm, respectively. This arrangement permits ef?cient and 
economical formation of the layered mold and prevents 
undesirable deformation of the layered mold upon polymer 
iZation of the polymeric material for forming the ophthalmic 
lens or the lens blank. 

[0018] In another preferred of the above ?rst aspect of the 
present invention, the layered mold is formed by a press 
forming operation on the composite sheet. According to this 
arrangement, the layered mold having a con?guration Which 
folloWs that of a press forming surface of a die of a press can 
be formed With a high degree of con?gurational accuracy. 
Therefore, one of the opposite surfaces of the ophthalmic 
lens or the lens blank, Which is formed by the layered mold 
and in Which the optical potion having an intended optical 
poWer is formed, can be formed With high accuracy, so that 
the ophthalmic lens to be obtained is capable of exhibiting 
the intended optical characteristics. Further, in the subse 
quent cutting operation on the lens blank, the lens blank can 
be sucked and held at one of its opposite surfaces Which is 
given by the layered mold, by the vacuum chuck Whose 
suction surface has a con?guration folloWing that of the 
above-indicated one surface of the lens blank. 

[0019] In still another preferred form of the above ?rst 
aspect of the invention, the polymeric material in the mold 
cavity is thermal-polymerized. According to the present 
arrangement, the polymeric material is polymeriZed by 
utiliZing a relatively inexpensive heat source such as a 
heater, Whereby the molding operation for forming the 
ophthalmic lens or the lens blank can be effected at a 
relatively loW cost. 
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[0020] In yet another preferred form of the above ?rst 
aspect of the invention, the molding surface of the layered 
mold Which provides each of the at least one of the ?rst and 
second molds, functions as a lens-forming surface Which 
gives a lens surface in Which an optical portion of the 
ophthalmic lens or the lens blank is formed. This arrange 
ment enables the molded ophthalmic lens or the lens blank 
to have the intended optical characteristics With high accu 
racy. 

[0021] In a further preferred form of the above ?rst aspect 
of the invention, the at least one resin layer comprises a pair 
of resin layers laminated on opposite surfaces of the metal 
sheet layer. 

[0022] In the present composite sheet Wherein the metal 
sheet layer is sandWiched betWeen the resin layers, the 
opposite surfaces of the composite sheet are provided by the 
resin layers. Accordingly, in the layered mold formed of the 
thus constructed composite sheet, the molding surface par 
tially de?ning the mold cavity is alWays constituted by either 
one of the resin layers Which sandWich the metal sheet layer 
therebetWeen. Unlike the composite sheet Wherein only its 
one of opposite surfaces is provided by the resin layer, the 
composite sheet of the present arrangement can be readily 
and easily formed into the layered mold Without exercising 
an utmost care in orientation of the composite sheet in 
forming the layered mold, resulting in an ef?cient manufac 
ture of the layered mold. 

[0023] In a still further preferred form of the above ?rst 
aspect of the invention, the composite sheet Which consti 
tutes the layered mold further comprises an adhesive layer 
Which is interposed betWeen the metal sheet layer and each 
of the at least one resin layer, for bonding the metal sheet 
layer and the at least one resin layer together. 

[0024] The composite sheet Wherein the metal sheet layer 
and the resin layer are ?rmly bonded together oWing to the 
adhesive layer interposed therebetWeen can be formed into 
the layered mold With high ef?ciency. Further, the present 
arrangement is effective to prevent the metal sheet layer and 
the resin layer of the composite sheet from separating aWay 
from each other upon molding of the ophthalmic lens or the 
lens blank, or upon removal of the molded ophthalmic lens 
or the lens blank from the molding surface of the layered 
mold constituted by the composite sheet. 

[0025] The above-indicated second object of the present 
invention may be attained according to a second aspect of 
the invention, Which provides a method of forming an 
ophthalmic lens or a lens blank, by using the mold assembly 
as de?ned in the above-indicated ?rst aspect of the inven 
tion, the method comprising the steps of: assembling the ?rst 
and second molds together to de?ne the mold cavity ther 
ebetWeen, at least one of the ?rst and second molds being the 
layered mold Whose molding surface partially de?ning the 
mold cavity is provided by the at least one resin layer of the 
composite sheet; polymeriZing the polymeric material Which 
?lls the mold cavity, to form the ophthalmic lens or the lens 
blank; separating the ?rst and second molds aWay from each 
other; and removing the ophthalmic lens or the lens blank 
from the ?rst and second molds. 

[0026] The present method using the mold assembly hav 
ing the advantages described above permits easy and eco 
nomical formation of the ophthalmic lens Whose optical 
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surface has a high degree of con?gurational accuracy and 
Which eXhibits the intended optical characteristics, or the 
lens blank that gives such an ophthalmic lens. Since the 
layered mold of the mold assembly used in the present 
method can be repeatedly used, the cost for manufacture of 
the mold assembly is effectively reduced, and the cost for 
forming the ophthalmic lens or the lens blank is accordingly 
reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The above and other objects, features, advantages 
and technical and industrial signi?cance of the present 
invention Will be better understood by reading the folloWing 
detailed description of presently preferred embodiment of 
the invention, When considered in connection With the 
accompanying draWings, in Which: 

[0028] FIGS. 1A and 1B are elevational vieWs in cross 
section shoWing a mold assembly including a male mold and 
a female mold, Which mold assembly is constructed accord 
ing to one embodiment of the present invention, Wherein 
FIG. 1A is a vieW shoWing the mold assembly before the 
tWo molds are closed together, While FIG. 1B is a vieW 
shoWing the mold assembly When the tWo molds are closed 
together; 
[0029] FIG. 2 is a fragmentary enlarged vieW in cross 
section shoWing the composite sheet Which constitutes the 
tWo molds of the mold assembly of FIGS. 1A and 1B; 

[0030] FIGS. 3A-3C are vieWs shoWing process steps for 
producing the male mold of FIGS. 1A and 1B, Wherein 
FIG. 3A shoWs a press in Which the composite sheet of FIG. 
2 is fed betWeen an upper and a loWer die of the press, FIG. 
3B shoWs the composite sheet Which is subjected to a press 
forming operation, and FIG. 3C shoWs the formed male 
mold Which has been unloaded from the upper and loWer 
dies of the press; 

[0031] FIGS. 4A-4C are vieWs shoWing process steps for 
producing the female mold of FIGS. 1A and 1B, Wherein 
FIG. 4A shoWs a press in Which the composite sheet of FIG. 
2 is fed betWeen an upper and a loWer die of the press, FIG. 
4B shoWs the composite sheet Which is subjected to a press 
forming operation, and FIG. 3C shoWs the formed female 
mold Which has been unloaded from the upper and loWer 
dies of the press; and 

[0032] FIGS. 5A-5D are vieWs shoWing process steps for 
producing a contact lens according to the present invention 
by using the mold assembly of FIGS. 1A and 1B, Wherein 
FIG. 5A shoWs the female mold Which accommodates a 
polymeric material in its recess, FIG. 5B shoWs the 
assembled male and female molds of the mold assembly 
Whose mold cavity is ?lled With the polymeric material, 
FIG. 5C shoWs a molding operation to form the contact lens 
by thermal-polymerization of the polymeric material in the 
mold cavity, and FIG. 5D shoWs the molded contact lens 
Which has been removed from the male and female molds. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0033] Referring ?rst to FIGS. 1A and 1B, there is shoWn 
a mold assembly for forming an ophthalmic lens or a lens 
blank, Which mold assembly is constructed according to one 
embodiment of the present invention. The mold assembly 
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shown FIGS. 1A and 1B consists of a ?rst mold in the form 
of a male mold 2 and a second mold in the form of a female 
mold 4. As shoWn in FIG. 1B, the male and female molds 
2, 4 are assembled together to de?ne therebetWeen a mold 
cavity 6 Whose pro?le folloWs that of an intended oph 
thalmic lens, e.g., a contact lens in this embodiment. 

[0034] The male mold 2 is a generally disc-shaped mem 
ber, and has a protruding portion 8 Which protrudes doWn 
Wardly from its central portion as seen in FIG. 1A and Which 
has a curved convex con?guration. A central portion of the 
loWer surface of the protruding portion 8 serves as a molding 
surface 10 (lens-forming surface) for forming a back surface 
(i.e., base curved surface) of the intended contact lens. The 
base curve-molding surface 10 of the male mold 2 has a 
con?guration accurately folloWing that of the back surface 
of the contact lens in Which an optical portion is formed. The 
male mold 2 further includes a circumferential ?ange 12 
Which is formed at its outer peripheral portion over an entire 
circumference thereof, so as to extend therefrom doWn 
Wardly in the direction of protrusion of is the protruding 
portion 8 by a suitable axial distance. 

[0035] The female mold 4 is a generally disc-shaped 
member and has a protruding portion 13 Which protrudes 
doWnWardly from its central portion as seen in FIG. 1. A 
central portion of the protruding portion 13 of the female 
mold 4 de?nes a recessed portion 14 Whose inner surface 
functions as a molding surface 16 (lens-forming surface) for 
forming a front surface (i.e., front curved surface) of the 
contact lens. The front curve-molding surface 16 of the 
female mold 4 has a con?guration accurately folloWing that 
of the front surface of the contact lens in Which an optical 
portion is formed. The protruding portion 13 of the female 
mold 4 has a stepped cylindrical portion formed radially 
outWardly of the central recessed portion 14. The stepped 
cylindrical portion has a larger diameter at its radially outer 
portion than the radially inner portion, so as to provide a 
large-diameter portion 18 at its open end. 

[0036] The thus constructed male and female molds 2, 4 
are assembled together such that the protruding portion 8 of 
the male mold 2 covers the recessed portion 14 of the female 
mold 4, and such that an annular mating surface 9 of the 
male mold 2 located radially outWardly of the protruding 
portion 8 and an annular mating surface 15 of the female 
mold 4 located radially outWardly of the protruding portion 
13 of the female mold 4 are held in closely abutting contact 
With each other, Whereby the mold cavity 6 is de?ned by and 
betWeen the base curve-molding surface 10 of the male mold 
2 and the front curve-molding surface 16 of the female mold 
4, as shoWn in FIG. 1B. When the male and female molds 
2, 4 are assembled together as described above, a storage 
portion 20 for storing an excess polymeric material during a 
molding operation of the contact lens is de?ned by and 
betWeen the radially outer portion of the protruding portion 
8 of the male mold 2 and the large-diameter portion 18 of the 
stepped cylindrical portion of the protruding portion 13 of 
the female mold 4. The male and female molds 2, 4 are 
assembled together such that the female mold 4 is ?tted into 
and held in engagement With the circumferential ?ange 12 of 
the male mold 2. According to this arrangement, the centers 
of the molding surfaces 10, 16 of the male and female molds 
2, 4 are easily and properly aligned With each other. Further, 
the mating surfaces 9, 15 of the male mold 2 and the female 
mold 4 are held in abutting contact With each other upon 
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assembling of the male and female molds 2, 4, for thereby 
increasing ?uid tightness therebetWeen so as to prevent entry 
of the air (oxygen, in particular) into the mold cavity 6. 

[0037] In the present embodiment, both of the male and 
female molds 2, 4 are formed of a composite sheet 22 as 
shoWn in FIG. 2. The composite sheet 22 has a laminar 
structure Wherein a metal sheet layer 24 is interposed 
betWeen a pair of resin layers 26, 26. The three layers 24, 26, 
26 are superposed on one another such that the resin layer 26 
is Welded at its inner surface to the corresponding surface of 
the metal sheet layer 24. Accordingly, the laminar structure 
of the composite sheet 22 includes the metal sheet layer 24 
as a core layer, and tWo resin layers 26, 26 as surface layers. 
TWo pieces of the thus constructed composite sheet 22 are 
formed into the respective male and female molds shoWn in 
FIGS. 1A and 1B. 

[0038] In the present embodiment, each of the male and 
female molds 2, 4 formed of the composite sheet 22 con 
structed as described above is a layered mold Wherein each 
of the molding surfaces 10, 16 de?ning the mold cavity 6 for 
the intended contact lens is provided by the resin layer 26. 

[0039] The layered male and female molds 2, 4 formed of 
the composite sheet 22 Wherein the metal sheet layer 24 as 
the core layer is interposed betWeen the resin layers 26, 26, 
do not suffer from undesirable deterioration of con?gura 
tional accuracy due to shrinkage of the resin material during 
forming of the conventional resin mold. Unlike the conven 
tional resin mold, the layered male and female molds 2, 4 are 
capable of exhibiting high degrees of rigidity and strength 
enough to prevent deformation thereof during molding of 
the contact lens in the mold cavity 6 and upon removal of the 
molded contact lens therefrom. In addition, the layered male 
and female molds 2, 4 can be easily formed by the loW 
pressure press forming or vacuum forming operation, for 
instance. In the present embodiment, the metal sheet layer 
24 of the composite sheet 22 for constituting the female 
mold 4 has a thickness value Which is larger than that of the 
metal sheet layer 24 of the composite sheet 22 for consti 
tuting the male mold 4, so that the thickness of the composite 
sheet 22 for the female mold 4 is made larger as a Whole than 
that of the composite sheet 22 for the male mold 2. Accord 
ingly, the female mold 4 has higher degrees of rigidity and 
strength than the male mold 2. Since the base curve-molding 
surface 10 of the male mold 2 and the front curve-molding 
surface 16 of the female mold 4 are provided by the 
respective resin layers 26 of the respective composite sheets 
22, the molded contact lens can be easily removed from the 
molding surfaces 10, 16 of the male and female molds 2, 4. 

[0040] The metal sheet layer 24 of the composite sheet 22 
Which constitutes the layered male and female molds 2, 4 
gives sufficiently high degrees of rigidity and strength to the 
male and female molds 2, 4, and permits the male and 
female molds 2, 4 to be formed by the loW-pressure molding. 
In vieW of this, the metal sheet layer 24 is preferably formed 
of a material Which assures easy formation of the male and 
female molds 2, 4. For instance, the metal sheet layer 24 is 
formed of a metallic material such as aluminum, copper, 
gold or silver, and an alloy thereof. In particular, inexpensive 
aluminum or its alloy is preferably used for the metal sheet 
layer 24. 

[0041] The resin layer 26 of the composite sheet 22 
provides the base curve-molding surface 10 of the male 
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mold 2 for giving the base curved surface of the intended 
contact lens, and the front curve-molding surface 16 of the 
female mold 4 for giving the front curved surface of the 
contact lens. The resin layer 26 is required to assure easy 
removal of the molded contact lens from the male and 
female molds 2, 4. In vieW of this, the resin layer 26 is 
formed of a resin material Which permits the resin layer 26 
to maintain its nominal surface condition Without being 
adversely in?uenced by a contact With the polymeric mate 
rial for the contact lens and the molding condition for 
forming the contact lens, and Which has a relatively small 
adhesive strength With respect to the molded contact lens. 
Examples of such a resin material include polypropylene, 
polyethylene, polyethylene terephthalate, polystyrene, poly 
carbonate, polyvinyl chloride, polyamide, polyacetal, and 
?uoro resin. In particular, the polypropylene is preferably 
used for the resin layer 26 in vieW of formability and 
production efficiency. 
[0042] Although the thickness of each layer and the over 
all thickness of the composite sheet 22 consisting of the 
metal sheet layer 24 and the resin layers 26 are not particu 
larly limited, it is preferable that the thickness of the metal 
sheet layer 24 is in a range of 0.05~0.3 mm. If the thickness 
of the metal sheet layer 24 is excessively small, the metal 
sheet layer 24 undesirably tends to be torn, deteriorating its 
handling, and accordingly deteriorating Working ef?ciency 
in bonding With the resin layers 26 and forming the com 
posite sheet 22. On the other hand, the excessively large 
thickness of the metal sheet layer 24 inevitably pushes up the 
cost of manufacture of the composite sheet 22, and deterio 
rates production ef?ciency of the male and female molds 2, 
4 by the loW-pressure forming operation on the composite 
sheet 22. Further, if the thickness of the metal sheet layer 24 
is larger than 0.3 mm, the male and female molds 2, 4 
formed of the composite sheet 22 has a higher degree of 
rigidity than required. In this case, the male and female 
molds 2, 4 are not likely to be deformed or collapsed, 
making it dif?cult to remove the molded contact lens there 
from. 

[0043] The resin layers 26 preferably have a thickness 
value in a range of 0.01~0.2 mm. If the thickness of each 
resin layer 26 is excessively small, the resin layer 26 has an 
undesirably loW degree of smoothness, deteriorating the 
surface conditions of the base curve-molding surface 10 of 
the male mold 2 and the front curve-molding surface 16 of 
the female mold 4, Which molding surfaces 10, 16 are 
provided by the respective resin layers 26. The excessively 
large thickness of the resin layers 26 results in a poor 
bonding With the metal sheet layer 24, so that the resin layers 
26 are likely to be separated aWay from the metal sheet layer 
24 during the molding of the contact lens, rendering the 
molding operation of the intended contact lens dif?cult. 
While the tWo resin layers 26, 26 are laminated on the 
opposite surfaces of the metal sheet layer 24 in the present 
embodiment, only one resin layer 26 may be laminated on 
one of the opposite surfaces of the metal sheet layer 24. 

[0044] In vieW of the above, the overall thickness of the 
composite sheet 22 is preferably at least 0.06 mm. This 
preferable thickness value of the composite sheet 22, i.e., at 
least 0.06 mm, equals to a sum of the respective loWer limit 
values of the thickness of the metal sheet layer 24 and the 
resin layer 26, i.e., 0.05 mm and 0.01 mm. Accordingly, the 
composite sheet 22 having the preferable thickness value 
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described above does not suffer from the problems Which 
arise from excessively thin metal sheet layer 24 and resin 
layer 26. The thickness of the composite sheet 22 is deter 
mined depending upon the respective thickness values of the 
metal sheet layer 24 and the resin layer 26 and the number 
of the metal sheet layer 24 and the resin layer or layers 26. 
While the upper limit value of the thickness of the composite 
sheet 22 is not particularly limited, it is preferable to 
determine the upper limit value of the thickness of the 
composite sheet 22 such that the composite sheet 22 assures 
easy forming of the male and female molds 2, 4. 

[0045] There Will be explained process steps for forming 
the layered male and female molds 2, 4, by using the 
composite sheet 22 constructed as described above. 

[0046] FIGS. 3A-3C schematically indicate process steps 
for producing the layered male mold 2. Referring ?rst to 
FIG. 3A, the composite sheet 22 Which has been cut into a 
predetermined siZe is fed into a press 28 such that the 
composite sheet 22 is interposed betWeen an upper die 30 
and a loWer die 32 of the press 28. The upper die 30 includes 
an inner punch 36, an outer punch 38, and a seat holder 40 
interposed therebetWeen. The inner punch 36 has an end face 
Which has a curved convex con?guration folloWing the 
con?guration of the inner surface of the protruding portion 
8 of the male mold 2. A central portion of the end face of the 
inner punch 36 functions as a press forming surface 34 
Whose con?guration folloWs that of the base curved surface 
of the contact lens to be molded betWeen the male and 
female molds 2, 4. The outer punch 38 is coaxially ?tted 
onto the inner punch 36 via the seat holder 40. 

[0047] The upper and loWer dies 30, 32 of the press 28 are 
closed together for effecting a press forming operation on the 
composite sheet 22 interposed therebetWeen, as shoWn in 
FIG. 3B. As a result of the press forming operation on the 
composite sheet 22 Which is held by and betWeen the seat 
holder 40 of the upper die 30 and the loWer die 32, the 
protruding portion 8 having a con?guration corresponding 
to that of the press forming surface 34 of the inner punch 36 
is formed by the inner punch 36 of the upper die 30 at a 
central portion of the composite sheet 22, and the doWn 
Wardly extending circumferential ?ange 12 is formed by the 
outer punch 38 of the upper die 30 at an outer peripheral 
portion of the composite sheet 22. Thus, the layered male 
mold 2 is obtained, Which has the protruding portion 8 
having the base curve-molding surface 10 Which gives the 
base curved surface of the contact lens, and the ?ange 12 
Which functions aligning means for properly aligning the 
centers of the male and female molds 2, 4 With each other 
for de?ning the mold cavity 6 therebetWeen. 

[0048] The composite sheet 22 is easily formed into the 
intended male mold 2 by the loW-pressure press forming 
operation. For instance, the press forming operation on the 
composite sheet 22 can be effected at a relative loW pressure, 
e.g., at a pressure of not loWer than 9.80665><104 Pa, more 
preferably at a pressure in a range of about 9.80665x 
10~9.80665><106 Pa. Accordingly, the press forming opera 
tion can be effected by using a relatively inexpensive press, 
such as a pneumatically operated press. Further, as the upper 
die 30 including the inner and outer punches 36, 38, and the 
loWer die 32, it is possible to use those having a relatively 
loW mechanical strength. In effecting the press forming 
operation on the composite sheet 22 for forming the male 
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mold 2, it is preferable to heat the upper and loWer dies 30, 
32 of the press 28 at a suitable temperature, for improved 
formability of the composite sheet 22. 

[0049] Thereafter, the upper and loWer dies 30, 32 of the 
press 28 are separated aWay from each other to unload the 
formed male mold 2 therefrom, as shoWn in FIG. 3C. 

[0050] FIGS. 4A-4C schematically indicate process steps 
for producing the layered female mold 4. Referring ?rst to 
FIG. 4A, the composite sheet 22 Which has been cut into a 
predetermined siZe is fed into a press 42 such that the 
composite sheet 22 is interposed betWeen an upper die 44 
and a loWer die 46 of the press 42, Which upper and loWer 
dies 44, 46 are different from the upper and loWer dies 30, 
32 of the press 28 used for forming the male mold 2. The 
loWer surface of the upper die 44 has a generally convex 
con?guration folloWing that of the inner surface of the 
recessed portion 14 of the female mold 4. Described in 
detail, at a central portion of the loWer surface of the upper 
die 44, there is formed a protuberance 50 having a press 
forming surface 48 Whose con?guration folloWs that of the 
front curved surface of the contact lens to be molded 
betWeen the male and female molds 2, 4. The loWer die 46 
has a recess 52 formed at a central portion of its upper 
surface and having a con?guration Which gives the outer 
surface of the recessed portion 14 of the female mold 4. 

[0051] The upper and loWer dies 44, 46 of the press 42 are 
closed together for effecting a press forming operation on the 
composite sheet 22 interposed therebetWeen, as shoWn in 
FIG. 4B. As a result of the press forming operation on the 
composite sheet 22 Which is held by and betWeen the upper 
and loWer dies 44, 46, the doWnWardly recessed portion 14 
is formed at a central portion of the composite sheet 22 
betWeen the protuberance 50 of the upper die 44 and the 
recess 52 of the loWer die 46. The inner surface of the 
recessed portion 14 has a con?guration folloWing that of the 
press forming surface 48 of the protuberance 50 of the upper 
die 44. Thus, the layered female mold 4 is formed, Which has 
the recessed portion 14 having the front curve-molding 
surface 16 Which gives the front curved surface of the 
intended contact lens. 

[0052] The composite sheet 22 is easily formed into the 
intended female mold 4 by the loW-pressure press forming 
operation. For instance, the press forming operation on the 
composite sheet 22 can be effected at a relative loW pressure, 
e.g., at a pressure of not loWer than 9.80665><104 Pa, pref 
erably at 4 a pressure in a range of about 
9.80665x10 ~9.80665><106 Pa. Accordingly, the press form 
ing operation can be effected by using a relatively inexpen 
sive press, such as a pneumatically operated press. Further, 
as the upper die 44 and the loWer die 46, it is possible to use 
those having a relatively loW mechanical strength. In effect 
ing the press forming operation on the composite sheet 22 
for forming the female mold 4, it is preferable to heat the 
upper and loWer dies 44, 46 of the press 42 at a suitable 
temperature for improved formability of the composite sheet 
22. 

[0053] Thereafter, the upper and loWer dies 44, 46 of the 
press 42 are separated aWay from each other to unload the 
formed female mold 4 therefrom. 

[0054] In the present embodiment, a piece of the compos 
ite sheet having a predetermined siZe to form a single male 
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or female mold 2, 4 is subjected to the press forming 
operation described above, for thereby forming a single male 
or female mold 2, 4. The composite sheet 22 having a 
suitable Width may be continuously fed into the press and 
subjected to the press forming operation in its longitudinal 
direction, so that a plurality of male and female molds 2, 4 
are successively formed from a single composite sheet 22. 

[0055] As needed, one of the male and female molds 2, 4 
may be con?gured such that the corresponding one of the 
base curve-molding surface 10 and the front curve-molding 
surface 16 holds thereon the molded contact lens When the 
male and female molds 2, 4 are separated aWay from each 
other as described beloW. According to this arrangement, the 
molded contact lens can be easily removed from the mold 
assembly consisting of the male and female molds 2, 4. 

[0056] While the male and female molds 2, 4 are formed 
by the press forming operation on the composite sheet 22, 
the male and female molds 2, 4 may be formed by a vacuum 
forming operation on the composite sheet 22. 

[0057] Referring next to FIGS. 5A-5D, there Will be 
explained a process of manufacturing the contact lens by 
using the mold assembly consisting of the layered male and 
female molds 2, 4 constructed as described above. 

[0058] Initially, a polymeric material 56 Which gives a 
polymer of the intended contact lens is supplied from a 
suitable supply device 54 into the recessed portion 14 of the 
female mold 4, as shoWn in FIG. 5A. Next, the male mold 
2 is assembled With the female mold 4 to de?ne the mold 
cavity (6) Which is ?lled With the polymeric material 56, as 
shoWn in FIG. 5B. The male and female molds 2, 4 are 
assembled together such that the female mold 4 is ?tted into 
and held in engagement With the circumferential ?ange 12 of 
the male mold 2, for easy alignment of the centers of the tWo 
molds 2, 4 With each other. When the male and female molds 
2, 4 are assembled together, the mating surfaces 9, 15 of the 
tWo molds 2, 4 are held in closely abutting contact With each 
other, for thereby preventing entry of the air into the mold 
cavity An excess polymeric material 56 Which over?oWs 
the mold cavity (6) upon assembling of the tWo molds 2, 4 
is stored in the storage portion 20 located above the mold 
cavity 

[0059] The polymeric material 56 Which ?lls the mold 
cavity (6) is polymeriZed according to a knoWn thermal 
polymeriZation method, by exposure to heat emitted from a 
heater 58, as shoWn in FIG. 5C, for molding the intended 
contact lens. The temperature at Which the thermal-poly 
meriZation of the polymeric material 56 is effected is suit 
ably determined depending upon the kind of the polymeric 
material 56, for instance. It is preferable that the polymeric 
material 56 is polymeriZed at a temperature not loWer than 
100° C. to avoid insuf?cient polymeriZation of the poly 
meric material 56. In the present embodiment, even When 
the polymeric material 56 suffers from shrinkage during its 
polymeriZation, the excess polymeric material 56 stored in 
the storage portion 20 ?oWs into the mold cavity (6), so that 
the contact lens to be molded in the mold cavity (6) has an 
intended con?guration Without being adversely in?uenced 
by the polymeriZation shrinkage of the polymeric material 
56. 

[0060] The polymeric material 56 used in the present 
embodiment is selected from among any knoWn liquid 
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monomer compositions each of Which gives a polymer of 
the intended contact lens. The monomer composition gen 
erally includes at least one conventionally used radically 
polymeriZable compound. Alternatively, the monomer com 
position may be composed of a macromer or a prepolymer. 
Such a compound includes at least one vinyl, allyl, acryl, 
and methacryl groups in its molecule, and is conventionally 
used as a material for a hard contact lens or a soft contact 

lens. Examples of such a compound include: esters of 
(meth)acrylic acid such as alkyl (meth)acrylate, siloxanyl 
(meth)acrylate, ?uoroalkyl (meth)acrylate, hydroxyalkyl 
(meth)acrylate, polyethyleneglycol (meth)acrylate, and 
polyhydric alcohol (meth)acrylate; styrene and its deriva 
tives; and N-vinyllactam. The monomer composition 
includes, as needed, a polyfunctional monomer as a cross 
linking agent, such as ethyleneglycol di(meth)acrylate or 
diethyleneglycol di(meth)acrylate. The liquid monomer 
composition further includes, as additives, a polymeriZation 
initiator such as thermal-polymerization initiator or photo 
polymeriZation initiatior, and a photosensitiZer. 

[0061] In the present embodiment, both of the male and 
female molds 2, 4 are layered molds each consisting of the 
composite sheet 22 including the metal sheet layer 24 
therein. Since the layered male and female molds 2, 4 do not 
permit light transmission therethrough, the polymeric mate 
rial 56 is polymeriZed according to the knoWn thermal 
polymeriZation method. The polymeric material 56 may be 
photopolymeriZed by exposure to a UV light, for instance, 
When one of the male and female molds 2, 4 is formed of a 
transparent material Which permits light transmission there 
through. 

[0062] Upon completion of the polymeriZation of the 
polymeric material 56, there is obtained the intended contact 
lens 60 molded betWeen the base curve-molding surface 10 
of the male mold 2 and the front curve-molding surface 16 
of the female mold 4 so as to have a back surface 62 and a 
front surface 64 having respective optical portions, as shoWn 
in FIG. 5D. Thereafter, the male and female molds 2, 4 are 
separated aWay from each other, and the molded contact lens 
60 is released from the mold assembly. The molded contact 
lens 60 is released from the mold assembly by collapsing 
one of the disassembled male and female molds 2, 4 Which 
holds the molded contact lens thereon, or immersing the 
above-indicated one mold in a suitable solvent With the 
molded contact lens adhering to the mold, so that the molded 
contact lens 60 is removed from the mold. In FIG. 5(a) the 
reference numeral 66 denotes an excess polymeriZed prod 
uct obtained as a result of polymeriZation of the excess 
polymeric material 56 Which have been stored in the storage 
portion 20. 

[0063] In the present mold assembly for forming the 
contact lens 60, each of the male and female molds 2, 4 is 
constituted by the composite sheet 22 Wherein the resin 
layers 26, 26 are laminated on the opposite surfaces of the 
metal sheet layer 24 as the core layer. Accordingly, the 
present male and female molds 2, 4 do not suffer from 
deterioration of con?gurational accuracy due to the shrink 
age of the resin material during forming of the conventional 
resin mold. Further, the male and female molds 2, 4 con 
stituted by the composite sheet 22 have high degrees of 
rigidity and strength enough to Withstand the molding opera 
tion for forming the intended contact lens 60 and the 
removal operation of the molded contact lens 60 from the 
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molds 2, 4. Accordingly, the back surface 62 and the front 
surface 64 of the molded contact lens 60 can be formed With 
a high degree of dimensional or con?gurational accuracy 
corresponding to the base curve-molding surface 10 of the 
male mold 2 and the front curve-molding surface 16 of the 
female mold 4, respectively. 

[0064] The male and female molds 2, 4 of the present 
embodiment can be easily produced by using the respective 
presses 28, 42 having the loWer and upper dies 30, 32 and 
the loWer and upper dies 44, 46, respectively, each die 
having a loW degree of mechanical strength. As such presses 
28, 42, there is employed an inexpensive press Which can be 
operated at a relatively loW pressure, such as a pneumati 
cally operated press. Therefore, the present arrangement 
permits easier and more economical formation of the male 
and female molds 2, 4 than the conventional arrangement for 
forming the metal mold by the expensive high-pressure 
molding. Moreover, the present arrangement signi?cantly 
reduces the equipment cost required for forming the male 
and female molds 2, 4, as compared With the conventional 
arrangement for forming the resin mold by the high-pressure 
molding such as injection molding. According to the present 
embodiment, the contact lens 60 Which has the intended 
optical characteristics With high accuracy can be economi 
cally produced. 
[0065] The present male and female molds 2, 4, each of 
Which is constituted by the composite sheet 22 including the 
metal sheet layer 24 therein, have rigidity and strength 
enough to Withstand the removal operation of the molded 
contact lens 60 therefrom. Since the base curve-molding 
surface 10 of the male mold 2 and the front curve-molding 
surface 16 of the female mold 4 are given by the resin layer 
26 of the composite sheet 22, the molded contact lens 60 can 
be easily removed from the molding surfaces 10, 16 of the 
male and female molds 2, 4. Therefore, the male and female 
molds 2, 4 are prevented from being damaged or deformed 
at their molding surfaces 10, 16, in particular, upon removal 
of the contact lens 60 therefrom, Whereby the male and 
female molds 2, 4 can be subsequently used in another 
molding operation to form the contact lens 60. 

[0066] In the present embodiment, a plurality of contact 
lenses 60 are successively produced by using single mold 
assembly consisting of the male and female molds 2, 4. This 
arrangement is effective to reduce the cost of manufacture of 
the mold assembly, for thereby reducing the cost of manu 
facture of the contact lens 60. 

[0067] The male and female molds 2, 4 are formed by the 
press forming operation using the respective presses 28, 42. 
As compared When the male and female molds 2, 4 are 
produced by a vacuum forming operation Which can also be 
effected at a loW pressure, the male and female molds 2, 4 
produced by the press forming operation have the molding 
surfaces 10, 16 Whose con?gurations accurately folloW the 
press forming surfaces 34, 48 of the presses 28, 42, respec 
tively. Therefore, the contact lens 60 molded betWeen the 
base curve-molding surface 10 of the male mold 2 and the 
front curve-molding surface 16 of the female mold 4 has 
accurately formed back and front surfaces 62, 64. 

[0068] The male and female molds 2, 4 of the present 
embodiment are assembled together such that the female 
mold 4 is ?tted into the circumferential ?ange 12 of the male 
mold 2, so that the tWo molds 2, 4 are superposed on each 
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other. In this arrangement, the male and female molds 2, 4 
are assembled together With the centers of the molding 
surfaces 10, 16 of the male and female molds 2, 4 being 
easily aligned With each other. Further, this arrangement is 
effective to improve the ?uid tightness betWeen the tWo 
molds 2, 4 at their mating surfaces 9, 15 Which are held in 
closely abutting contact With each other, for thereby pre 
venting entry of the air (oxygen, in particular) into the mold 
cavity 6. Accordingly, the molding operation for forming the 
intended contact lens 60 can be readily and easily effected 
While effectively avoiding insuf?cient polymeriZation Which 
Would be otherWise caused by a contact of the polymeric 
material 56 With the oxygen in the mold cavity 6. 

[0069] In the present embodiment, the polymeric material 
56 in the mold cavity 6 is thermal-polymerized by utiliZing 
heat emitted from the heater 58, Without requiring expensive 
equipment for polymeriZing the polymeric material 56. 
Thus, the molding operation for forming the contact lens 60 
can be economically effected. 

[0070] The present male and female molds 2, 4 are formed 
of the composite sheet 22 Wherein the metal sheet layer 24 
is sandWiched betWeen the resin layers 26, 26 such that the 
opposite surfaces of the composite sheet 22 are provided by 
the resin layers 26, 26. Accordingly, the molding surfaces 
10, 16 of the male and female molds 2, 4 constituted by the 
composite sheet 22 constructed as described above are 
alWays provided by the resin layer 26, so that it is not 
necessary to exercise an utmost care in orientation of the 
composite sheet 22 in producing the male and female molds 
2, 4, resulting in easy and quick forming of the male and 
female molds 2, 4. 

[0071] The present mold assembly and method for form 
ing the ophthalmic lens or the lens blank are not limited to 
the details of the illustrated embodiment, but may be oth 
erWise embodied With various changes, improvements and 
modi?cations, Which may occur to those skilled in the art, 
Without departing from the scope of the invention de?ned in 
the attached claims. 

[0072] For instance, the principle of the present invention 
is applicable to a mold assembly for forming an ophthalmic 
lens other than the contact lens, e.g., an intraocular lens, and 
a lens blank Wherein at least one of its front and back 
surfaces is subjected to a cutting operation so as to provide 
one ophthalmic lens. Further, the principle of the present 
invention is also applicable to a method for forming such an 
ophthalmic lens and lens blank. 

[0073] In the illustrated embodiment, both of the male and 
female molds 2, 4 are layered molds constituted by the 
composite sheet 22. It is preferable that both of the male and 
female molds 2, 4 are layered molds so as to form the 
ophthalmic lens such as a contact lens or an intraocular lens, 
With high con?gurational accuracy. When the mold assem 
bly is used for producing the lens blank Wherein at least one 
of its opposite surfaces is to be cut to provide one oph 
thalmic lens, only one of the male and female molds 2, 4 
may be a layered mold, Which one mold provides one of the 
front and back surfaces of the ophthalmic lens that is not to 
be cut, While the other mold Which provides the other of the 
front and back surfaces of the ophthalmic lens may be a 
conventional resin mold. When the lens blank formed in the 
mold assembly is subjected to a cutting operation on one of 
its opposite surfaces to form the intended lens surface, the 
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lens blank can be sucked and held With high stability at the 
other surface, i.e., molded surface, by a vacuum chuck 
having a suction surface Whose con?guration folloWs that of 
the other surface of the lens blank. Accordingly, the cutting 
operation on the above-indicated one surface of the lens 
blank can be effected With high stability While the lens blank 
is held and sucked at the other surface by the vacuum chuck, 
for thereby effectively forming the intended lens surface. 

[0074] The con?gurations of the molding surfaces 10, 16 
of the male and female molds 2, 4 de?ning the mold cavity 
6 are not limited to the convex and concave con?gurations 
of the illustrated embodiment, but may be suitably deter 
mined depending upon the con?gurations of the ophthalmic 
lens and the lens blank to be obtained. In producing a convex 
ophthalmic lens or lens blank, tWo molds respectively hav 
ing concave molding surfaces are assembled together to 
form a mold assembly according to the present invention, 
instead of the male and female molds as used in the 
illustrated embodiment. 

[0075] In the composite sheet 22 of the illustrated embodi 
ment, the metal sheet layer 24 Was interposed betWeen the 
tWo resin layers 26, 26. The number and arrangement of the 
metal sheet layer 24 and the resin layer or layers 26 are not 
limited to those of the illustrated embodiment, provided that 
the metal sheet layer 24 and the resin layer 26 are super 
posed on each other. For instance, the composite sheet 22 
may consist of the metal sheet layer 24 and only one resin 
layer 26 Which is laminated on one of the opposite surfaces 
of the metal sheet layer 24. An adhesive layer 26 may be 
interposed betWeen the metal sheet layer 24 and the resin 
layer 26 for bonding the metal sheet layer 24 and the resin 
layer 26 to each other. In the thus formed composite sheet 
22, the metal sheet layer 24 and the resin layer 26 can be 
?rmly bonded to each other in a simpli?ed manner, for 
thereby advantageously and easily forming the layered male 
and female molds 2, 4. In addition, the composite sheet 22 
constructed as described above does not suffer from sepa 
ration of the resin layer 26 aWay from the metal sheet layer 
24 during molding of the ophthalmic lens or lens blank in the 
mold assembly, or upon removal of the molded ophthalmic 
lens or lens blank from the male and female molds 2, 4. 
Accordingly, the molding operation of the ophthalmic lens 
or lens blank can be effected With high stability. 

What is claimed is: 

1. A mold assembly for forming an ophthalmic lens, or a 
lens blank from Which one ophthalmic lens is produced by 
effecting a cutting operation on at least one of a front surface 
and a back surface of said lens blank, said mold assembly 
consisting of a ?rst mold having a molding surface and a 
second mold having a molding surface, Which ?rst and 
second molds are assembled together so as to de?ne ther 
ebetWeen a mold cavity having a pro?le corresponding to 
that of said ophthalmic lens or said lens blank, said mold 
cavity being ?lled With a polymeric material Which is 
polymeriZed to form said ophthalmic lens or said lens blank, 
Wherein the improvement comprises: 

at least one of said ?rst and second molds being a layered 
mold Which is constituted by a composite sheet com 
prising a metal sheet layer and at least one resin layer 
Which are laminated on each other, said at least one 



US 2001/0008314 A1 

resin layer of said composite sheet providing said 
molding surface of said layered rnold Which partially 
de?nes said mold cavity. 

2. A rnold assembly according to claim 1, Wherein said 
composite sheet has a thickness of not smaller than 0.06 mm. 

3. A rnold assembly according to claim 1, Wherein said 
metal sheet layer has a thickness in a range of 0.05~0.3 mm. 

4. A rnold assembly according to claim 1, Wherein said 
resin layer has a thickness in a range of 0.01~0.2 mm. 

5. A rnold assembly according to claim 1, Wherein said 
layered mold is formed by a press forrning operation on said 
composite sheet. 

6. A rnold assembly according to claim 1, Wherein said 
polymeric material in said mold cavity is therrnal-polyrner 
iZed. 

7. A rnold assembly according to claim 1, Wherein said 
rnolding surface of said layered rnold Which provides each 
of said at least one of said ?rst and second rnolds, functions 
as a lens-forrning surface Which gives a lens surface in 
Which an optical portion of said ophthalrnic lens or said lens 
blank is formed. 

8. A rnold assembly according to claim 1, Wherein said at 
least one resin layer comprises a pair of resin layers larni 
nated on opposite surfaces of said metal sheet layer. 

9. A rnold assembly according to claim 1, Wherein said 
composite sheet Which constitutes said layered rnold further 
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comprises an adhesive layer Which is interposed betWeen 
said metal sheet layer and each of said at least one resin 
layer, for bonding said metal sheet layer and said at least one 
resin layer together. 

10. A method of forming an ophthalmic lens or a lens 
blank, by using said mold assembly as de?ned in claim 1, 
said method comprising the steps of: 

assembling said ?rst and second rnolds together to de?ne 
said mold cavity therebetWeen, at least one of said ?rst 
and second rnolds being said layered rnold Whose 
rnolding surface partially de?ning said mold cavity is 
provided by said at least one resin layer of said corn 
posite sheet; 

polyrneriZing said polymeric material Which ?lls said 
mold cavity, to form said ophthalrnic lens or said lens 

blank; 

separating said ?rst and second rnolds away from each 
other; and 

removing said ophthalrnic lens or said lens blank from 
said ?rst and second rnolds. 


