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MOLDS FOR USE IN CONTACT LENS PRODUCTION 

5 Field of the Invention 
The invention relates to molds useful in the manufacture of contact lenses. 

In particular, the molds of the invention provide for the production of lenses with 
seamless edges. 

10 Background of the Invention 
Methods and molds useful in the manufacture of contact lenses are well 

Icnown. For example, in United States Patent No. 5,540,410, incorporated herein in 
its entirety by reference, are disclosed molds and their use in contact lens . 
manufacture. However, the known lens molds are disadvantageous in that they do 

15 Jiot permit production of lens edges without seams. By "seam" is meant a line or 
demarcation formed by excess lens material. Referring to the drawings, in Figure 1 
is illustrated a close-up cross-sectional side view of lens edge 10 that has a seam 11. 
The presence of such seams is disadvantageous in that the seam may contact the 
conjunctiva and cause surface roughness, .discomfort, or both. Additionally, known 

20 lens molds are disadvantageous in that they permit movement of one mold half of a 
mold assembly in relation to the other mold half. This movement results in the lens 
edge shape varying from one side of the lens to the other. For example, as shown in 
Figure 2a is one lens edge of one side of a lens and has a different shape than that of 
the lens edge of the opposite side of the same lens shown Figure 2b. 

25 

Brief Description of the Drawings 
FIG. 1 is a close-up, cross-sectional side view of a seamed lens edge. 
FIG. 2a is a close-up, cross-sectional side view of a first lens edge of a first 

side of a lens. 

30 FIG. 2b is a close-up, cross-sectional side view of a second lens edge of a 
second side of the lens of Figure 2. 

Figure 3 is a top elevational view of a front mold half of a mold of the 
invention. 
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FIG. 3a is a cross-sectional view of the mold half of FIG. 3 along I-t 
Figure 4 is a top elevational view of a back mold half of a mold of the 

5 invention. 

FIG. 4a is a cross-sectional view of the mold half of FIG. 4 along H-II. 
FIG. 5 is a close-up, cross sectional view of a mold assembly that is the front 

mold half of FIG. 3 fitted with the back mold half of Figure 4. 
FIG. 5a is a close-up, cross-sectional view of an area of the mold of FIG. 5. 

10 FIG. 6a, 6b and 6c are close-up, cross-sectional views of an area of an 
embodiment of a mold of the invention. 

Detailed Description of the Invention and Preferred Embodiments 
The molds of the invention peimit formation of a contact lens having a 

15 seamless edge. Additionally, mold half movement is decreased in the molds of the 
invention resulting in the production of lenses with reduced edge variation. It is a 
discovery of the invention that these results can be in which there is attained by 
providing a mold with a shoulder stop and a seam-matching feature. 

20 In one embodiment, the invention provides a mold for production of a 
contact lens comprising, consisting essentially of, and consisting of a front curve 
mold half and a back curve mold half wherein each of the mold halves has a 
shoulder stop and a conical seam. 

25 Referring to Figures 3,3a, and 5a, front mold half 102 is shown with convex 
surface 113 spaced generally parallel and apart from concave surface 110 and an 
essentially uniplanar annular flange 106. Flange 106 is integral with guidewall 125 
and extends radially outwardly from the surfaces 110 and 113 in a plane normal, or 
perpendicular, to the axis of symmetry of the concave surface 110. The front mold 

30 conical seam 112 is continuous with shoulder 114, which surface is continuous with 
guidewall 125. Concave surface 110 has the dimensions of the front curve of the 
unswelled lens to. be cast in the mold and is sufficiently smooth so that the contact 
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lens surface formed Is of optically acceptable quality. Convex surface 113 need not 
have a surface suitable to form an optical quality surface. 

5 As shown on Figures 4,4a, and 5a, back mold half 103 has spaced surfaces 
109 and 115 and an essentially uniplanar annular flange 105 extending radially 
outwardly therefrom in a plane normal to the axis of convex surface 109. Back 
mold half 103 defines a central curved section with an optical quality convex surface 
109 and a generally parallel concave surface 115. Convex surface 109 has the 

10 dimensions of the unswelled back surface curve of the lens to be cast and is 
sufficiently smooth so that the lens surface formed is of optically acceptable quality. 
Concave surface 115 of back mold half 103 need not have surfaces suitable to form 
optical quality surfaces. The back mold half conical seam 117 is continuous with 
shoulder 118. Outwardly tapering guidewall 119 is continuous with and extends 

15 upwardly from shoulder 118. Flange 105 is continuous with guidewall 119 and 
extends radially outwardly from surfaces 115 and 109. Either or both of the mold 
halves of the invention may be constructed to include mold tabs, as shown in U. S. 
Patent No. 5,540,410. 

20 In Figures 5 and 5a are illustrated various views of the two, complementary 
mold halves, front mold half 102 and back mold half 103, assembled to form a mold. 
The front mold half 102 defines a central, curved section with an optical quality 
concave surface 110. Concave surface 110 has a circumferential, well-defined edge 
111 extending therearound. As shown in Figure 5a, the circular edge 111, in 

25 conjunction with back surface circumferential edge 120, forms a well defined and 
uniform plastic radius parting line for the subsequently molded contact lens. Edge 

• 111 typically has a curvature ranging from about 3 to 45 micrometers or less, 
preferably about 5 to about 30 micrometers, and the surfaces defining the edge may 
form an angle in the range of about 75 to about 90 deg. 

30 
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As shown in Figure 5a, continuous with and extending curvedly upwardly 
from circular edge 111 toward shoulder 114 is front mold half conical seam 112. 
Conical seam 112 extends curvedly upwardly from edge 111 at an angle of about 75 

5 to about 85 degrees above a plane normal, or perpendicular, to the axis of symmetry 
of concave surface 110. Shoulder 114 is continuous with and extends radially 
outwardly from conical seam 112. Extending upwardly from shoulder 114 is 
guidewall 125. Guidewall 125 extends from shoulder 114 at an angle of about 45 
degrees to about 89 degrees above a plane normal, or perpendicular, to the axis of 

10 symmetry of concave surface 110. 

Also as shown in Figure 5a, back mold half 103 has back mold half conical 
seam 117 extending upwardly from circumferential edge 120 at an angle of about 75 ' 
to about 85 degrees above a plane normal, or perpendicular, to the axis of symmetry 

15 of convex surface 109. In all embodiments of the mold of the invention, the front 
and back mold halves' conical seams are complementarily shaped so that the 
surfaces fit securely together to minimize or prevent side-to-side displacement of the 

. mold halves. Shoulder 118 is continuous with and extends radially outwardly from 
conical seam 117. Back mold half guidewall 119 extends upwardly from shoulder 

20 118 at angle of about 45 degrees to about 89 degrees. 

The length of the conical seams 112 and 117 maybe about 50(i to about 
500|x. The conical seams 117 and 112 serve to minimize side-to-side movement of 
the mold halves. Additionally, when pressure is applied to back mold half 103 so 

25 that it presses into front mold half 102, excess lens material will be forced from the 
lens cavity in the direction of shoulders 114 and 118. One ordinarily skilled in the 
art will recognize that the precise amount of pressure used will depend upon the 
mold materials used, with higher modulus materials requiring the application of 
more pressure than lower modulus materials. Preferably, the back mold half is 

30 oversized in it diameter about 1|A to about IOOJA when compared to the front mold 
half. This oversizing permits deflation of the front mold half as pressure is applied 
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to the back mold half facilitating movement of the excess lens material away from 
the lens cavity. 

5 Shoulders 114 and 118 are complementarily shaped with respect to each 
other and delineate the maximum travel distance over which the front and back mold 
half may move. The length of each, of the shoulders-is about 50 microns to about 
1000 microns. 

10 Guidewalls 119 and 125 are optionally, but preferably, included in the 
respective mold halves. The guidewalls may be about l[x to about 100jx in length. 
The guidewalls ensure that the mold halves are assembled easily without the need • 
for critical alignment and tolerancing needs for the mold assembly machines. 

15 in Figures 6a, 6b, and 6c is depicted the way in which the oversizing of the 
back mold half in relation to the front mold half facilitates interlocking of the mold 
halves. After the mold halves are contacted, as shown in Figure 6a, pressure is 
applied to the back mold half serving to deflect the lower portion of conical seam 
112 of the front mold half in an upward direction as shown in Figure 6b. As 

20 pressure continues to be applied onto the back mold half, back mold half 
circumferential edge 120 is driven into the front mold half. 

The mold halves of the invention may be used is useful in producing contact 
lenses by polymerization of a polymerizable.composition. Preferably, the contact 

25 lenses produced using the mold assemblies formed from the mold halves of the 
invention are unhydrated lenses that may be made ready to wear by hydrating, or 
swelling, the lenses by any method known in the art. Front mold half 102 and back 
mold half 103 may be formed of any suitable material including, without limitation, 
glass or a thermoplastic polymer. Preferably, the molds are formed from a material 

30 that is sufficiently transparent to ultra-violet light to allow irradiation therethrough to 
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promote polymerization of a contact lens material* preferably a soft contact lens 
material. Preferred thermoplastic materials for forming the mold halves of the 

5 invention are polystyrene and polypropylene. Each mold half may be formed from 
the same or a different material than the other mold half. Production of the mold 
halves may be accomplished by any convenient method, but preferably as set forth 
in U.S. Patent No. 5,540,410. ' 

10 In the mold of the invention, more preferably the material used for formation 
of the back mold half 103 is harder, or less compressible, than that of front mold half 
102: Given the configuration of the mold halves of the invention, the use of a Softer 
front mold half material permits the back surface circumferential edge 120 to 
impinge, or flatten, the front surface circumferential edge 111 when pressure is 

15 applied to the mold. This permits the removal of excess lens material from mold 
cavity at the parting line of the front and back mold halves. Alternatively, a back' 
mold half that is softer than the front may be used resulting in front surface 
circumferential edge 111 impinging on back edge 120. 

20 • • In all embodiments, the front and the back mold halves are designed so as to 
permit rapid transmission of heat therethrough and yet be rigid enough to withstand 
the prying forces used to separate the mold halves during demolding. The mold of 
the invention may be used in any method for the-manufacture of contact lenses. 
Generally, in the preferred method, a quantity of polymerizable composition is 

25 placed onto the concave surface 110 of front mold half 102, preferably by injection. 
Back mold half 103 with convex surface 109 facing toward front mold half 102 
concave surface 110 is placed onto the polymerizable composition. Preferably, the 
volume of the polymerizable composition used is greater than the volume of the 
cavity formed by the two mold halves. 

30 
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Once mold half 103 is placed onto front moid half 102, the mold halves . 
preferably are pressed together using a force of about 1" to about 5 pounds. The 
force may be applied to either or both flanges 105 and 106. The. force may be 

5 applied by any convenient means including, without limitation, using air pressure, 
mechanical means, such as a spring, or a combination thereof. In one embodiment, 
a deposition nozzle that is flat-shaped to lay across the flange or one that is a 
combination of cone and flat-shaped to fit partially into mold half 102 or 103 is 
used. The force is maintained throughout the polymerization of the polymerizable 

10 composition. 

The polymerizable composition is preferably polymerized by exposure to 
ultra-violet radiation. Following completion of polymerization, the mold formed by 
front and back mold halves 102 and 103, respectively, is disassembled and the cast 

15 lens undergoes additional processing. 
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What is claimed is: 

1. A mold for the production of a contact lens, comprising a front mold half and a back mold 

wherein each of the mold halves comprises a shoulder and a conical seam and a shoulder stop 

disposed between the shoulder and conical seam, wherein said shoulder stop is directed toward 

the back mold half. 

2. A mold for the production of a contact lens, comprising a front mold half and a back mold 

half wherein: 

the front mold half comprises a first article having a central curved section with a 

concave surface, a convex surface and a circular circumferential edge, the central section of the 

concave surface suitable for imparting a curvature to the front curve of a contact lens; 

the first article also having an axis of symmetry about the concave surface, a first 

conical seam continuous with and extending curvedly upwardly from the circular edge in a 

plane from 75 to 85 degrees to a plane normal to the concave surface axis of symmetry, a first 

shoulder continuous with and extending radially outwardly from the first conical seam, and an 

annular flange integral with and surrounding the first shoulder and extending radially 

outwardly from the concave and convex surfaces in a plane normal to the concave surface axis; 

the back mold half comprises a second article having a central curved section with a 

concave surface and a convex surface, the central section of the convex surface suitable for 

imparting a curvature to the back curve of a contact lens; and 

the second article also having an axis of symmetry about the convex surface, a 

circumferential edge surrounding the convex surface, a second conical seam extending 

upwardly from the circumferential edge in a plane from 75 to 85 degrees to a plane normal to 

the convex surface axis of symmetry, a. second shoulder continuous with and extending 

radially outwardly from the second conical seam, and an annular flange integral with, 

surrounding and extending radially outwardly from the concave and convex surfaces in a plane 

normal to the convex surface axis. 

3. The mold of claim 2, wherein each of the front and back mold halves further comprises a 

guidewall extending upwardly from the first and second shoulder, respectively, the guidewall 

for the front mold half extending at an angle from 45 to 89 degrees to a plane normal to the 
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concave surface axis of symmetry and the guidewall for the back mold half extending at an 

angle from 45 to 89 degrees to a plane normal to the convex surface axis of symmetry. 

4. The mold of as claimed in any one of the preceding claims, wherein the fi-ont and back mold 

halves comprise a thermoplastic polymer transparent to ultra-violet light. 

5. The mold of claim 4, wherein the thermoplastic polymer is polypropylene or polystyrene. 

6. The mold of claim 5, wherein one mold half comprises polystyrene and the other mold half 

comprises polypropylene. 

7. The mold of claim 5, wherein the front mold half is harder than the back mold half. 

8. The mold of claim 5, wherein the back mold half is harder than the front mold half. 

9. A method for producing a contact lens comprising the steps of: 

a) providing a mold according to claim 1,2 or 3; 

b) injecting a polymerizable composition into the mold; and 

c) polymerizing the polymerizable composition. 


