WD 2007/ 089697PCT/ 1JS2007/ 002384 - 1 - Polishing of Optical and
Non- Optical Tools for Inproved Mold Flow This invention is rel ated
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any opti GAéd the afLfidrbinglcMalvEE bfthe mold are closed, the excess amount of the material
is expelled out into an overflow area adjacent to the mold cavity. The polymerizable or
crosslinkable material remaining within the mold is polymerized or cross-linked by means of
actinic radiation (e.g., UV irradiation, ionized radiation, microwave irradiation) or by means of
heating. The starting material in the mold cavity is cured to form a lens while the excess

20 material in the overflow area is partially or completely cured to form flash. After curing, the

mold is separated into the male and female moid halves with the formed lens adhered onto
either male or female mold half.

The molds that are used in the above-described prodess are created using tools or “master
molds.” Two tools are needed to create one mold halve; hence four tools are needed to

25 create an entire mold. Optical tools may be formed from any optically acceptable material
stock, preferably in rod form. The stock is typically cut and roughed in to the general shape of
the tool. The tool is then lathed to more exact specifications. The two tools that are used to
create the portions of the mold halves that contact the contact lens prepolymers (front tools)
may then be polished to remove any lathe marks. The polishing of the front tool without

30 polishing the back tool causes the mold material to be affected by the different coefficient of
friction on the top and bottom surfaces (bound'ary layer effects), which causes’a non-uniform
flow front. The present invention seeks to correct these inadequacies of the prior art.
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surf %: €. st-a!_ eg pReQ/!o SS'QI tug ogttlcay ggls, sometimes referred to as "master molds”, are needed to
create one mold halve, to be used in DSM processes. These optical tools may be created
through a series of machining operations before they meet specifications. These machining
operations may include milling, lathing, and possible polishing.

Typically, only oné tool is polished, that tool being the optical surface. The polishing of the
20 front tool without polishing of the back tool causes the mold material to see a different

coefficient of friction on both top and bottom surfaces, which causes a non-uniform flow front.

This non-uniform flow front causes warpage of the mold, radius changes in different cavities
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example between about thirty seconds and about one minute, and then removed and
swabbed with a suitable solvent, such as an alcohal, to remove the polishing compound. The
optical tool is then inspected and the process repeated as necessary. The optical tool is
20 finally inspected by any convenient method including, an interferometer or a vision system, to
ensure that the radius meets the design specifications.

Lathing or polishing technigues used to polish the back surface may be similar or different
than those used for the front surface. For example, the ratio of linear feed rate, or the rate at
which the diamond tool tracks across the surface of the part measured in mm/min, to the

25 spindle speed in rounds per minute (rpm) is used that is sufficient to provide the desired
increment between each lathe line or spiral. To obtain lathe lines at 1 micron intervals, one
uses 5 mm/min linear feed and 5,000 rpm, 10 mm/min linear feed and 10,000 rpm, or any
figures that provide the ratio of 1/1000. To obtain lathe lines less than 300 nm apatt, the
appropriate ratio to be used is 3/10000 or a linear feed of 2.4 mm/min with a spindle speed of

30 8000 rpm. Diamond polishing paste may also be used. In an alternative embodiment other
types of polishing may be used such as using programmable polishing machines or magnetic
resonance.
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nol ds anaergapf?gflly@épolquar&stopaz or polyethylentherephthalate (PET). Preferred mold product
materials are polypropylene (PP), polycarbonate (PC) and polyethylentherephthaIate (PET).

20  Most referred mold product material is polypropylene (PP).



The present invention may be used for any nol ded product or material.
Exempl ary nol d product materials include, but are not |limted to
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mat eri al s are pol ypropyl ene (PP), pol y%ar bonate (PC) and
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thus creating the mold half.

2. Method according to claim 1, wherein said polishing is achieved by one or
more of the following: using diamond compound paste and using a polishing

pad.

3. Method according to claim 1, wherein said polishing is achieved by using

magnetic resonance.

4, Method according to any one of the preceding claims, and prior to polishing
the sides of the first and second optical tools comprising the steps of
- milling rod material to create rough optical tools
- lathing said rough optical tools, wherein each optical tool has at least
two sides




