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Pol i shing of Optical and Non-Optical Tools for
| nproved Mold Flow This invention is related to
woani7asdedrenses. I n particular, the present i npemiseM7002384
is related to nethods for inproving nold flow by
pol i shing optical and non-optical tools used to create
nmol ds for contact | enses. Contact |enses are w dely
used for correcting nmany different types of vision
defici encies. These include ﬂefects such as
near - si ght edness and far-si ghtedness (myopi a and
hypermetropi a, respectively), astigmati sm vision
errors, and defects in near range vision usually
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either male or female mold half.

The molds that are used in the above-described process are created using tools or “master
molds.” Two tools are needed to create one mold halve; hence four tools are needed to
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
polishing the back tool causes the mold material to be affected by the different coefficient of
friction on the top and bottom surfaces (boundary 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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create an entire nold. Optical tools may be forned
fromany optically acceptable material stock
woned/asaddly in rod form The stock is typicall ycras2@mdo23s4
roughed in to the general shape of the tool. The too
is then lathed to nore exact specifications. The two
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hal ves that contact the contact |ens prepol yners
(front tools) may then be po%ished to renove any | at he
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pro%ﬂﬂﬁ{s L&cﬁ als rsnc?serbqgﬁggé %tﬂlig grt Qr‘cl’oe\(;argﬁg Sé&rgqgfet'&%es Where a term
is provided in the smgular the mventors also contemplate the plural of that term.

The present invention relates to the process of polishing optical tools, as well as non-optical
tools, used to make molds used in double-sided molding processes (DSM processes). As
stated previously, two optical tools, 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 one tool is polished, that tool being the optical surface. The polishing of the
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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wel I known and conmmonly enployed in the art.
Conventi onal nethods are used for these procedures,
weuadr/0a%697 hose provided in the art and vari ousPgEMUSR@I7/002384
references. Where a termis provided in the singular,
the inventors al so contenplate the plural of that
term The present invention relates to the process of
pol i shing optical tools, as well as non-optical tools,
used to make nolds used in gguble si ded nol di ng
processes (DSM processes). stated previously, two
optical tools, sonetinmes referred to as "nmaster
nol ds", are needed to create one nDId halve to be
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part cut will be extrenely accurate. The too
Lathing or polishing techniques 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
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 iinear 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
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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be carried out by any conveni ent nethod. Preferably,

polishing is performed by using a heavy carbon di anond
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Most referred mold product material is polypropylene (PP).
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Reducing cylindrical distortion is particularly
inportant in asymetrical nolds and | enses, such as

woenzasI@and/ or nol ds devel oped with prism bal | a6T/UsS2007/002384

simlar features. According to ' the present

i nvention, the optically critical surface of the
optical tool as well as the back piece, or non-optica
surface, are preferably polished to reduce cylindrica
distortions FIG 1 illustrates the effect of polishing
non-optical tools on cylinder. Cylindrical distortion
was determ ned by neasuring nold radius at the zero
degree nold orientation vs. 90 degrees in the

claflhsection of flowwth a Nikon Z120 (a precision CNC

vi'sion/ laser 3D neasuring system), an interferoneter

or any other radius neasuring device. Referring to

FIG 1, the x axis of the graph represent the tool
iteration and | ocation. The yaxis represents the
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erial. lLary nmol d product materijals include,

I8 o SR Lt AUy i Peitad edpysauces cyindica
péIsjarterbo raesulteP®ns. Zenor family of polyners, topaz or
pol yet hyl ent herepht hal ate (PET). Preferred nold
product materials are polypropyl ene (PP), .
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( PEYF) effatsst referred nold product material is

pol ypropyl ene (PP).Clainms 1. A nethod for creating an
ophthalmc .| ens. nmold conprising Polishing a first side
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contacts prepolyners; and Polishing a second side of

an optical tool, wherein said second side of the )
s ?E‘aﬁt“ﬂ%o% (1ot &avifSein SPIROUSHIRG S SGRiEY ShoY S e RaghRstig
t FEsEN@®met act s prepol yners.

A method of creating an ophthalmic lens mold comprising

Milling rod material to create one or more rough optical tools

Lathing said optical tools, wherein each optical tool has at least two sides;

Polishing a first side of an optical tool, wherein said first side of the optical tool creates
the portion of a mold that contacts prepolymers; and

Polishing a second side of an optical tool, wherein said second side of the optical tool
does not create the portion of the mold that contacts prepolymers.

The method of claim 6, wherein polishing said second side reduces cylindrical
distortion in a resultant lens.

The method of claim 6, wherein said polishing said second side reduces boundary
layer effects.



2. The method of claim1l1, wherein polishing said
second side reduces cylindrical distortion in a

woesurloseaat | ens. 3. The nmethod of claim 1, whepPeTmSs®7M02384

10.

pol i shing said second side reduces boundary | ayer
effects. 4. The nethod of claim1l1, wherein said
polishing is achieved by one or nore of the follow ng:
usi ng di anond conpound paste and using a polishing
pad. 5. The nethod of claim}]l, wherein said polishing
i's achi eved by using magneti C resonance. 6. A nethod
of creating an ophthalmc lens nold conprising MIIling
rod material to create one or nore rough optical tools
Lat hi ng said optical tools, wherein each optical too
has at | east two sides; Polishing a first side of an
opitiecagthedficlaim§erhsirgin said dofighingt is etiilevedfbytdne coptare af the
t dallowaigeasies dibhend 8brhpelihdtas@ dHel dinkMa8oisiARg B&d. S

prepol yners; and Polishing a second side of an optica
tool, wherein said second side of the optical too

dd&8§ medfodcqf steine 6 Weergirssicoprlisiing lsexchieved hheging oag@aics
preqobysers. 7. The nmethod of claim6, wherein
pol i shing said second side reduces cylindrica
distortion in a resultant lens. 8 The nethod of claim
6, wherein said polishing said second side reduces
boundary | ayer effects.9. The method of claim®6
wherein said polishing is achieved by one or nore of
the foll ow ng: using dianond conpound paste and using
a polishing pad. 10. The nethod of claim6, wherein
said polishing is achieved by using nagnetic
resonance.



