METHODS OF | NSPECTI NG OPHTHALM C LENSES This invention related to nethods
for manufacturing ophthalmc | enses. RELATED APPLI CATIONS 5 Thi s
application is a non-provisional filing of U S. Serial No. 60/666,929, filed
on March 31, 2005, a provisional patent application. BACKGROUND 10Cont act

| enses have been used commercially to inprove vision since the 1950s. The
first contact | enses were nade of hard materials, glass and hard plastics.
These | enses were MEEW&%‘WWBM%THALW%M%%he|r physi cal

i nspection by humans. Later devel opnents in the field gave rise to soft
contact | enses, based upon hydrogels, which are extrenely popul ar today. 15
Hydrogel s are ytels artverltion tmatbdMaﬁth@dymm@mumopﬂﬂaamonérw&s water in
an equilibriumstate. Hydrogm: 23! ! ggﬁ rgéygen per neabl e and

bi oconpati bl e, making themp r produci ng bi onedi cal

devi ce® and in articular contact or intraocular |lenses. Due to the confort
and popul arity s apelknatipa issa sontrevisionaldiingrof LhSwSadNaG0/66a98%H a | arge
scal e 20 p utonatic inspection of
contact | %g@?ﬁ%ﬁ?&t g?rg i cﬁll%ﬁlfssli%tatl %fr%lnggﬁpl %ﬁﬂg m c | enses using the

i mge of the lens is known. See, U S. Pat. Nos 3,794, 429; 3, 807, 867;

3,969, 023; 25 6,301, 005; 6,633, 3%@@%@62 016; and U.S. Pat. Pub. Nos.
2003/ 0112426; 2004/ 0042003; 2004 04/ 0004693; and 2003/ 0103201;
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15  Hydrogels are hydrated crosslinked polymeric systems that contains water in

an equilibrium state. Hydrogels typically are oxygen permeable and
biocompatible, making them preferred materials for producing biomedical
devices and in particular contact or intraocular lenses. Due to the comfort and
popularity of these lenses, the lenses are now manufactured on a large scale
. 20 by automated processes that include the automatic inspection of contact

lenses. The automatic inspection of ophthalmic lenses using the image of the
lens is known. See, U.S. Pat. Nos. 3,794,429; 3,807,867; 3,969,023;
3,988,068; 4,035,082; 5,500,732; 5,528,357; 5,574,554; 5,627,638; 5,633,504;
5,640,464; 5,717,781, 5,719,669, 5,745,230; 5,748,300; 5,801,822; 5,805,276;

25 5,812,254, 5,818,573; 5,828,446; 5,995,213; 6,047,082; 6,134,342; 6,154,274;
6,301,005; 6,633,377; and 6,822,016; and U.S. Pat. Pub. Nos. 2003/0112426;
2004/0042003; 2004/0008877; 2004/0004693; and 2003/0103201; all of the
foregoing are hereby incorporated by reference in their entirety. See Automatic
lens inspection systems ("ALI Systems") identify, tears, chips, holes, and other

30 edge defects in soft contact lenses in a rapid manner, typically at the speed of
less than thirty seconds per lens. Many of these systems require the inspection
of lenses in a liquid, such as processing solutions, packaging solutions and the
like. In some instances the liquid can appear to the ALI System as a contact
lens, this is particularly true if the liquid uhevenly coats, or bubbles up on the
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surface of the container that holds the liquid and the | ens to be inspected.
Since the inspection process is so rapid, often the ALl Systens fail |enses
that do not contain defects where they are enclosed in liquid droplets.

Al t hough not wishing to be bound by a particular mechanism it is believed
that the systens 5 confuse the shadow cast by the liquid droplet as a
defect. This results in wasted product. It would be beneficial if nmethods
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ophthalmc l'ens to the container; and inspecting 25 said ophthalmc lens. As

used herei tensopht hal nmi ¢ | ens"” refers to a device that re5| des in or on the

eye. These Fﬁiﬁﬂ fftSuatls %tes%lljiglt@ ;bESB\%| g{i{‘ﬂ%ﬁe‘?&ﬁieg{\y&{er %ﬁ %’&W&‘ié c. The

t erm opht hal ens 1nc et enses,
I nt r aocul arFid.nHkesiratesar mageeofslmied)amd antreaisddister bndzlsoemd deibnizedert s.
Preferred 30,l enses of t t|on are soft contact |enses are nade from
si l'i cone eld®loRBSECRPY Wd?ld% Mwhi ch include but are not linited to

silicong hygy agalustratizcar |h1a?g’eqtf>edtrréméb and Tefreatsd bIRer BRNS, domtdptl ations are
di scl osed in US Pat ent
lenses and deionized water, as seen by an ALl System.
DETAILED DESCRIPTION OF THE INVENTION
This invention includes a method of inspecting an ophthalmic lens in a
container, wherein said ophthalmic lens is submersed in a liquid comprising,
20 consisting of, consisting essentially of,
treating the inner surface of said container with an electrical charge of
adequate power, for a sufficient period of time prior to adding said liquid or said
ophthalmic lens to said container;
adding said liquid and said ophthalmic lens to the container; and inspecting
25 said ophthalmic lens.
As used herein “ophthalmic lens” refers to a device that resides in or on
the eye. These devices can provide optical correction or may be cosmetic.
The term ophthalmic lens includes but is not limited to soft contact lenses,
intraocular lenses, overlay lenses, ocular inserts, and optical inserts. Preferred
30 Ienses of the invention are soft contact lenses are made from silicone
elastomers or hydrogels, which include but are not limited to silicone hydrogels,
and fluorohydrogels. Soft contact lens formulations are disclosed in US Patent

No. 5,710,302, WO 9421698, EP 406161, JP 2000016905, U.S. Pat. No.
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No. 5,710,302, WD 9421698, EP 406161, JP 2000016905, U.S. Pat. No.
5,998,498, US Pat. App. No. 09/532,943, U. S. Patent No. 6,087,415, U.S. Pat.
No. 5,760,100, U.S. Pat. No.5,776, 999, U S. Pat. No. 5,789,461, U S. Pat.
No. 5,849,811, U S. Pat. No. 5,965,631, and silicone hydrogels as prepared
in US Pat. No. 5,998,498, US Pat. App. No. 09/532,943, a
continuation-in-part of US 5 Pat No. 09/532,943, filed on August 30,
2000, U.S.5/988.4980b'S Ret. App/ Nog0%582,948 VS. Ratanidwed, 08T 458\ &Patont ai ni ng

| nt | 1 t 1 d
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preferred heRRES ARLRMH Al éf&%ld%n%%a?’l‘ﬂ@@ﬁ ! &<HArilRon A, deltafilcon B,

dimefilcon A, drooxifilcon A, epsifilcon A, esterifilcon A, focofilcon A, galyfilcon
A, govafilcon A, hefilcon A hefilcon B, hefilcon D, hilafilcon A, hilafilcon B,

20 hixoifilcon A, hioxifilcon B, hioxifilcon C, hydrofilcon A, licryfilcon A, licryfilcon B,
lidofilcon B, lidofilcon A, mafilcon A, mesifilcon A, methafilcon B, mipafilcon A,
nelfilcon A, netrafilcon A, ocufilcon A, ocufilcon B, ocufilcon C, ocufilcon D,
ocufilcon E, ofilcon A, omafilcon A, oxyfilcon A, pentafilcon A, perfilcon A,
pevafilcon A, phemfilcon A, , silafilcon A, siloxyfilcon A, tefilcon A, tetrafilcon A,

25 trifilcon A, vifilcon A,or xylofilcon A. More particularly preferred lenses of the
invention are etafilcon A, genfilcon A, galifiicon A, senofilcon A, lenefilcon A,
lotrfilcon A, lotrifilcon B, and balifilcon A. The most particularly preferred lenses
are galifilcon A and senofilcon A.

As used herein, "container" refers to any receptacle that houses an

30 ophthalmic lens and a liquid. The preferred containers of the invention are the
primary package for ophthalmic lenses, the blister package that has a bowl and
and a foil laminate cover. Examples of primary packages are known. See,
U.S. Patent Nos. 4,691,820; 5,054,610, 5,337,888; 5,375,698; 5,409,104;
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As used herein, "container refers to any receptacle that houses an 30
ophthalmc lens and a |iquid. The preferred containers of the invention are
the primary package for ophthal mc | enses, the blister package that has a
bowl and and a foil |amnate cover. Exanples of primary packages are known.
See, U. S Patent Nos. 4,691, 820; 5, 054, 610; 5, 337,888; 5,375,698, 5,409, 104,
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5,722,536; 5,573,108; 5,823,327; 5,704,468; 5,983,608; 6,029,808; 6,044,966;
and 6,401,915 for examples of such packaging, all of which are hereby
incorporated by reference in their entirety. The particularly preferred container

5 is a bowl that is made df polypropylene that is not covered by foil or any other
sealant. The "inner surface" of the container is the surface that is adjacent to
the ophthalmic lens.

As. used herein, “liquid” refers to solutions that are used to wash, swell,

store, sterilize, or hydrate ophthalmic lenses. Examples of liquids include but

10 are not limited to water, deionized water, organic solutions, aqueous salt
solutions, alcohols such as methanol, ethanol, isopropanol, t-amyl! alcohol,
methylene chloride, hexane, and diluents that are used in the production of
ophthalmic lenses. Preferred diluents include organic solvents or water or
mixtures hereof. Preferred organic solvents include alcohols, methylene

15 chloride, hexanes, diols, triols, polyols and polyalkylene glycols. Examples
include but are not limited to glycerin, diols such as ethylene glycol or
diethylene glycol; boric acid esters of polyols such as those described in US
Patents 4,680,336; 4,889,664 and 5,039,459, polyvinylpyrrolidone; ethoxylated
alkyl glucoside; ethoxylated bisphenol A; polyethylene glycol; mixtures of

20 propoxylated and ethoxylated alkyl glucoside; single phase mixture of
ethoxylated or propoxylated alkyl glucoside and Cs.12 dihydric alcohol; adducts
of e-caprolactone and C».g alkanediols and triols; ethoxylated Cg.¢ alkanetriol;
and mixtures of these as described in U.S. Pat. Nos. 5.457,140; 5,490,059,
5,490,960; 5,498,379; 5,594,043; 5,684,058; 5,736,409; 5,910,519, all of which

25 are hereby incorporated by reference in their entirety. Diluents can also be
selected from the group having a combination of a defined viscosity and
Hanson cohesion parameter as described in U.S. Pat. No. 4,680,336, which is
hereby incorporated by reference in its entirety. The preferred liquids are
aqueous salt solutions, water, and deionized water. The most preferred liquids

30 are water or deionzed water. Processing aids may be added to the liquids
including surfactants such as Tween, methylcellulose,

hydroxypropylmethylcellulose, carboxycellulose and the like, antibacterial



5,983, 608; 6,029, 808; 6,044,966; and 6,401, 915 for exanples of such
packagi ng, all of which are hereby incorporated by reference in their
entirety. The particularly preferred container 5is a bow that is nade of
pol ypropyl ene that is not covered by foil or any other sealant. The "inner
surface" of the container is the surface that is adjacent to the ophthal mc
| ens. As used herei n
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Di | uents can be sel ected fromthe group having a conbi nati on of a

defi ned vi §blde apq@trﬁp ks s Hhe tyAks d@ﬁuaf@rmr refais tgdhe watlageiahthe s. pat .
No. 4, 680, 3RG;icMtedtgl $hat is applied to each container. The preferred adequate

15 power is about 6.25 W to about 31.25 W, more preferably about 12.0 W to
about 25 W, most preferably about 12.0 W to about 18.75 W,

As used herein the term "treating" refers to any method of imparting the
electrical charge to the container. It is preferred that the output of the electrical
discharge unit is placed about 0.1 mm to about 5.0 mm, preferably about 1.0

20 mm to about 4.0 mm, most preferably about 3 mm from the bottom of the inner
surface of the container. In order for the electrical charge to be applied to the
container, the container should be located between the output of the electrical
charge (i.e. electrode) and a grounding source.

The phrase "sufficient period of time" refers to the time that the container

25 s treated with the electrical charge. It is preferred that the sufficient period of
time is about 0.25 second to about 10 seconds, more preferably about 0.5
seconds to about 3 seconds, more preferably about 0.5 second to about 1
second. Since the sufficient period of time, the adequate power and the
distance to the output of the electrical charge may all vary, it is preferred that

30 each container is treated with an electrical charge of at least about 12 W, for
about 0.5 seconds, where the output of the electrical charge is about 3 mm
from the inner surface of the bottom of the container.



hereby incorporated by reference in its entirety. The preferred |liquids are
aqueous salt solutions, water, and deionized water. The nost preferred
liquids 30 are water or deionzed water. Processing aids may be added to the
i quids including surfactants such as Tween, nethyl cell ul ose,
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Sencofilicon A contact lenses were prepared as described in example 1

U.S. Pat. No. 6,822,016. Electrodes from an electric discharge device
manufactured by Tantec were placed over a number of bowls of blister
packages (See, U.S. Pat. No. 5,467,868, ) The electrical discharge unit

20 emitted an electrical charge of 250 W (22 kV) that was divided over 16
packages allowing each package to receive 15.6 W over 1 second. A number
of bowls were left untreated. The lenses were mechanically transferred to the
treated and un-treated bowls and deionized water (1,000 uL) was added to the
bowls. The lenses were visually evaluated to determine their physical

25 appearance. The un-treated bowls appeared as depicted in Figure 1. This
figure illustrates that when the deionized water was added to an un-treated
bowl 10, the water forms a droplet 30 surrounding lens, 40. A treated bowl is
depicted in Figure 2. This figure shows that water 20 added to bowl 10 spreads
throughout the bowl and does not create a droplet around lens 30. Contact

30 lenses that are enclosed in droplets often appear as damaged lenses when
inspected by the methods of U.S. Pat. No. 5,578,331;and U.S. Pat. App. No.
10/371,712, filed on February 21, 2003.

Figure 3 illustrates what is displayed by the automatic inspection system
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25is treated with the electrical charge. It is preferred that the sufficient
period of time is about 0.25 second to about 10 seconds, nore preferably
about 0.5 seconds to about 3 seconds, nore preferably about 0.5 second to
about 1 second. Since the sufficient period of time, the adequate power and
t he distance to the output of the electrical charge may all vary, it is
preferred that 30 each contai ner with an electrgﬁg#m har ge of at

is treate
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charge is e,titfsé%atréﬁmqhhérwa roﬁéf%g%?&e?ﬁbléé‘%n@qfd%@bcﬁigl;.g%.e cont ai ner.

As used herein, "inspecting" refers to e autonmatic” o]
opht hal m cFiguresé dlustratdsstreated and eo-trdsded patkageaspstainiog adensenduct ed on a
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and U $& Patagedppherdahe bhlydAdibléletigefthateshows isehs ddgy ofthe ciHisct lavid ch are

hereby incorporated by reference in their entirety. The nmet hods of this
i nvention s anong its benefits, the reduction of wasted material due to
rejections of acceptable lenses. In order to illustrate the invention the

foll owi ng exanples are included. 10 These exanples do not limt the

i nvention. They are neant only to suggest a nethod of practicing the ,

i nvention. Those know edgeabl e in the production of |lenses as well as other
specialties may find other nmethods of practicing the invention. However,

t hose nethods are deened to be within the scope of this invention. 15Exanple
1 Senofilicon A contact | enses were prepared as described in exanple
1 US Pat. No. 6,822,016. Electrodes froman electric discharge device
manuf actured by Tantec were placed over a nunber of bow s of blister
packages (See, U.S. Pat. No. 5,467,6868,) The electrical discharge unit 20
emtted an electrical charge of 250 W(22 kV) that was divided over 16
packages all owi ng each package to receive 15.6 Wover 1 second. A numnber of
bow s were left untreated. The | enses were nechanically transferred to the
treated and un-treated bow s and dei oni zed water (1,000 pt) was added to the
bow s. The |l enses were visually evaluated to determ ne their physical



25 appearance. The un-treated bow s appeared as depicted in Figure 1.
This figure illustrates that when the deionized water was added to an
un-treated bowl 10, the water fornms a droplet 30 surrounding |lens, Q
A treated bow is depicted in Figure 2. This figure shows that water
20 added to bow 10 spreads throughout the bow and does not create a
dropl et around lens 30. Contact 30 |lenses that are enclosed in
droplets often appear as damaged | enses when i nspected by the nethods
of U S Pat. No. 5,578,331 ;and U. S. Pat. App. No. 10/371,712, filed
on February 21, 20@¥ajrhisgure 3 illustrates what is displayed by the
automatic i nspection system when treated an untreated packages

w thout | enses are presented. Fromthis figure, is apparent .that a

;Nat e{ gropldet 3? r?fedrmlrﬁéihmwmspeeﬂn@ gn aphthlalrgrueéems|(|41 dirdt es
reated and un-treate cka -
water. This figure .|Kﬁﬁﬁ@&?%F61QEQbﬁ?gé?gﬁﬁﬁgsé§§§§§%E§§ﬁ@%%§$%ar 5
[ ma?est Wlner e zge orc1:: y me$$@¢[qn®gquudia(20§lmmpi‘l§lm@|e edge of I t he .
contact |ens ai ens
(40) in a container (f%;ﬁnﬂh@ﬁgfaﬁﬁggdéggH%%%fhpgﬂﬁ%ﬁnggéﬁﬁggégged
inaliquid (20) corrprd@t@m@ﬂchmﬁ said liquid and said opht hal m c

'ens to the containers, and LRASPESid BRHIARMRPIES! m ¢ Iens
. characterized in that:the method comprises treat-
ing the inner surface of said container (10) with an
electrical charge of adequate power, for a sufficient
period of time prior to adding said liquid (20) or said
ophthalmic lens (40) to said container (10).

2. The method of claim 1 wherein the ophthalmic lens
is a soft contact lens.

3. The method of claim 2 wherein the contact lens is
selected from the group consisting of etafilcon A,
genfilcon A, galifilcon A, senofilcon A, lenefilcon A,
lotrfilcon A, lotrifilcon B, and balifilcon A.

. 4. Themethod of claim 1 whereinthe liquid is deionized
water or agqueous salt solution.

5. The method of claim 1 wherein the adequate power
is about 6 W to about 32 W,

6. The method of claim 1 wherein the adequate power
is about 12.0 W to about 19 W,



characterized in that' the nethod conprises treating the inner
surface of said container (10) with an electrical charge of adequate
power, for a sufficient period of time prior to adding said liquid
(20) or said ophthalmc lens (40) to said container (10). 2. The

met hod of claim1 wherein the ophthalmc lens is a soft contact |ens.
3. The nethod of claim2 wherein the contact lens is selected from
the group consisting of etafilcon A genfilcon A galifilcon A,
senofilcon A, Ienefilcon A lotrfilcon A lotrifilcon B, and
balifilcon A The of [ incthe. | Lauid.d i.oni-zqd
water or aqueous s t e&h%ogb%qtggmtﬂggpgﬁ %S&ffi&ﬁ%iﬁépﬁéﬁ
adequate power is aboubf inw i® allmiit0.Z2s@¥cohdsToeabetih@dsecontisi m 1
wherein the adequate power is about 12. 0Wto about 19W 7. The

met hod of claim 1 wherein the sufficient period of tine is about 0.2
seconds to about 38$e076hesm£homef wéinod] evhetednrtraatingredbmprisesi ng

contai ner Trom an out piRORAHG 8. ERRER) LRADS (DB 1R SR e o
inner surface. 9. The ofthedontaitkaifrornh ahewput ddatisabops@ei Mmsn

about 12 W the suffi OeQQQﬂfghﬁﬁH%PH ﬁ%dﬁngp%ﬂﬁ%é seconds, where

the output of the elec romthe inner
surface of the bottom of the container.

9. The method of claim 1 wherein adequate power is
about 12 W, the sufficient period of time is about 0.5
seconds, where the output of the electrical charge
is about 3 mm from the inner surface of the bottom
of the container.





