WD 02/ 16077 PCT/ US01/ 25720 DRY POLI SHI NG OF | NTRAOCCULAR LENSES Field of
the I nvention: The present invention relates to nethods of polishing

i nt raoculve® 02/k@mses. More specifically, the present invenPCDUSoESaL0ES t O
met hods of dry polishing intraocular lenses in a fluidized bed of
particles to renove flash, surface irregularities and/or sharp edges from
nol ded or |athe cut surfaces thereof. Background of the Invention: Methods
of nmolding articles fromnol dable materials have been known for some tine.
A common probl em associated with nolding techniques is the fornmati on of
excess material or flash on the edges of the nolded article. Depending on
the type of article forned in the nolding process and the nmanner in which
the article is used, the presenpRYPOLISARIG Opterial or flash can be
undesirable. The sane is also true of rough, irregular or sharp edges
found on articles produced t hiNIRBAQCURAR bENSEScess. Many nedi cal

devi ces, such as for exanple intraocular lens inplants, require highly
pol i shed surfaces free of sharp edges or surface irregularities. In the
case of intraocular lenses (IO.s), the lens is in direct contact with
delicate eye tissues. Any rough or non-snmooth surface on an IOL may cause
irritation Fdel Iafl:ssue or other simlar trauma to the eye. It

has been found (Al Ha3t Bhtioh FEIGRY BthétBis o BofiHiRg irtfddch on ¢

delicate eye tis
lenses. More specifically, the present invention relates to methods of dry

polishing intraocular lenses in a fluidized bed of particles to remove flash,
surface irregularities and/or sharp edges from molded or lathe cut surfaces
thereof.

Background of the Invention:

Methods of molding articles from moldable materials have been
known for some time. A common problem associated with molding
techniques is the formation of excess material or flash on the edges of the
molded article. Depending on the type of article formed in the molding
process and the manner in which the article is used, the presence of excess
material or flash can be undesirable. The same is also true of rough,
irregular or sharp edges found on articles produced through a lathing
process. !

Many medical devices, such as for example intraocular lens implants,
require highly polished surfaces free of sharp edges or surface irregularities.
In the case of intraocular lenses (IOLs), the lens is in direct contact with
delicate eye tissues. Any rough or non-smooth surface on an IOL may
cause irritation or abrading of tissue or other similar trauma to the eye. It
has been found that even small irregularities can cause irritation to delicate

eye tissues.



I WD 02/ 16077 PCT/US01/ 25720 Various nethods of polishing are known in the
art. U S Patent Nunmbers 2,084,427 and 2, 387,034 discl ose net hods of
maki ng pve@nt/eeo7arti cl es such as buttons that include tunbCT/gotse2oarti cl es
to remove projections of excess material or flash. U S. Patent Nunber

2, 380, 653 disclqses a co erature tynblin roc renove fl ash
froma nol ded ar{3qus m?h'!%fsr&pﬂ%'a ing e koowny| thgﬁﬁriﬁg ﬁ:’@t% tunbled in a
rotatabl e qgihabRES 08k @zwae?&g FTDBsbIoSBInheys B ki vagden pegs. The
col d tenperature resulti romthe dry i1ce ren ers a mat eri al

rel ativel y drticles Isaphasdiuttdn‘atthahlacruuasthmbhngm@aetmhaslt;o remadeen fromthe
article during t.he tﬁnbl i % fﬁﬂ ? . S. Patent Nunber 3,030, 746 di scl oses
a grinding R{REPC bBT‘?Q %%es SR P tical glass, including glass |Ienses.
The method i ncl yges Pétéﬁmumaeﬁ !zesaml @'§:§dn§blb*séé 98cd|dltén§@rrawrélthhmnngf

| i quid, abrasive and snal pell'ets or nedia. lquid is discloSed as
bei ng wat erprogésacter namsqmﬁasmﬁcn@ a majded attigle. aThl§|meﬂ§lﬁd reguiees thegani c

deccri bea dutetnpeuinbd £8Pl Aot orth B3 4 SR MR m oxi e

enery or siguchs wab8énpe §herh@&xb|@terﬁp@hambcrag@ltmg frohethtgd@%@m C cones,
pl astic slugs, plastic noldin | i mest one, nt hetic alumnumOX|de

chi ps, naplr6n§ﬁ6eth§efb?§h @atecnagfeé@mvet!w hE¥gapuch ?f@ttthe ashnisaere easily cobs,
cork or vva% ﬁ?ﬁtgﬁ'a%%thﬁét ﬁﬁ"ﬂéjeoéga | oses a net _hod of

processi ng p anents rasive tunbling to renove
excess nmateri al U.S. Patent Number 3,030,746 discloses a grinding and polishing

method for optical glass, including glass lenses. The method includes
tumbling the glass articles in a composition of liquid, abrasive and small
pellets or media. The liquid is disclosed as being water, glycerins, kerosene,
light mineral oil and other organic liquids either alone or in combination. The
abrasive component is described as being garnet, corundum, boron carbide,
cortz, aluminum oxide, emery or silicon carbide. The media is disclosed as
being ceramic cones, plastic slugs, plastic molding, powder, limestone,
synthetic aluminum oxide chips, maple shoe pegs, soft steel diagonals, felt,
leather, corn cobs, cork or waxes.

U.S. Patent Number 4,485,061 discloses a method of processing
plastic filaments which includes abrasive tumbling to remove excess
material.

U.S. Patent Numbers 4,541,206 and 4,580,371 disclose a lens holder
or fixture used for holding a lens in a process of rounding the edge thereof.
The process includes an abrasive tumbling step.

U.S. Patent Number 5,133,159 discloses a method of tumble
polishing silicone articles in a receptacle charged with a mixture of non-
abrasive polishing beads and a solvent whiéh is agitated to remove surface

irregularities from the articles.



U S. Patent Nunbers 4,541, 206 and 4,580, 371 disclose a | ens holder or
fixture used for holding a lens in a process of rounding the edge thereof.
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physical changes when’subjected to cold temperatures. For this reason,

certain types of cryo-tumbling or cold température tumbling may be

impractical in the manufacture of IOLs made from such materials.

Additionally, certain types of abrasive tumbling processes may be suitable

for harder lens material, such as glass or polymethylmethacrylate (PMMA),

but may not be suitable for softer lens materials. Also, most tumbling

processes known in the art require the lens to be submersed in a liquid that

may not be suitable for some lens materials or manufacturing processes.

Accordingly, a need exists for a suitable process for removing flash and/or

irregularities from molded or lathe cut IOLs made of various materials.

Summary of the Invention:

The present invention relates to methods for dry polishing IOLs. 10Ls
are currently either molded in removable molds or lathe cut. Subsequent to
these operations, the IOLs have surface roughness or sharp edges that
need to be minimized or eliminated. After polishing methods such as
tumbling the I0OLs in a container with glass beads and a liquid, the [OLs must
be dried or in the case of hydrogels dehydrated, prior to further processing.
Drying or dehydrating the IOLs can be both expensive and time consuming.
The dry polishing methods of the present invention eliminate the need for



but may not be suitable for softer Iens materials. Also, nost tunbling
processes known in the art require the lens to be subnersed in a liquid
that nmaw®or/1d9&7 suitable for sone lens materials or manuP@TAUNIT/2A5020
processes. Accordingly, a need exists for a suitable process for renoving
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sieve. The IOLs are then easily handled and surface treated at this stage
without having to dry the same.

The second and third methods of dry polishing IOLs in accordance
with the present invention consist of obtaining an IOL container with one or
more optic clamps or flexible optic loops extending from one or more but
preferably one rigid arm members. One IOL is placed in each open hinged
optic clamps or flexible optic loops of the IOL container so that the IOLs’
haptics extend from slots formed in the optic clamps or flexible optic loops.
In the case of the optic clamps, once an IOL is positioned therein, the open
hinge of the optic clamp is snapped close to secure the |OL in place. The
optic clamps when closed only contact the outer peripheral edges of the
IOLs positioned therein. Alternatively, the flexible optic loops are designed
such that one 0L snaps or slips into position within each flexible optic loop
thereof leaving all but the 10OL optic peripheral edges exposed. The IOL
container with IOLs positioned therein is then snapped into place within a
polishing chamber using retention means formed therein. The polishing
chamber and the axially concentric IOL tube are then preferably maintained
in a horizontal position. The retention means inside the polishing chamber
removably fixes the |IOL container within the polishing chamber to prevent



position. The flow of air keeps the 1OLs and polishing material buoyant
resulting in dry polished 10O.s. After polishing the IOLs, the 1O.s are
renoved fwWon1deg? pol i shi ng chanber and polishing materi al P@fAUROISE20uSse of a
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The fourth method of dry polishing IOLs in accordance with the

present invention involves placing I0OLs and dry polishing medium within a
polishing chamber so that the IOLs are evenly dispersed throughout. The
polishing chamber is then removably sealed and placed on a tumbler and
tumbled at a specified speed for a specified period of time. As the polishing
chamber tumbles, the dry polishing medium repeatedly contacts the IOL
surfaces thereby polishing the same.

Accordingly, it is an object of the present invention to provide a
method for dry polishing lathe cut 10OLs.

Another object of the present invention is to provide a method for dry
polishing molded IOLs. '

Another object of the present invention is to provide a method for
polishing |0Ls without the use of liquids.

Anaother object of the present invention is to provide a method for
polishing 10Ls that eliminates the need to dry or dehydrate the same prior to
further processing.

Another object of the present invention is to provide a method for dry
polishing |0Ls that is suitable for a variety of |OL materials.



mediumis placed inside the polishing chanber and the one or nore open
ends thereof renovably seal ed. The polishing chanber is then axially
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repeatedly contacts the I1OL surfaces thereby polishing the sane.
Accordingly, it is an object of the present invention to provide a nethod

for dry poiBdef Rgsceptioncefithed)eawingst her object of the present.invention
el oy LI SIS { R ioh 8513 ANt G offiph ARG ot o
the use of |iquiFISURE® fsex plaij iew ofantintapedaciens withelobped haptitsy provi de a
method for FIGURE 3 is a plan view of a polishing chamber of the present
invention;
FIGURE 4 is a plan view of the polishing chamber of FIGURE 3
connected to an air source;
FIGURE 5 is a plan view of the polishing chamber of FIGURE 4 after
loading;
FIGURE 6 is a perspective view of the I0OL container of the present
invention;
FIGURE 7 is a perspective view of the 10L container of FIGURE 6
with 10Ls loaded therein;
FIGURE 8 is a plan view of the polishing chamber of FIGURE 3 with
the IOL container of FIGURE 7 removably fixed therein;
FIGURE 9 is a perspective view of a second embodiment of the IOL
container of the present invention;
FIGURE 10 is a perspective view of the IOL container of FIGURE 9
with [OLs loaded therein; and
FIGURE 11 is a plan view of the polishing chamber of FIGURE 3 with

the 10OL container of FIGURE 10 removably fixed therein.



polishing 1OLs that elimnates the need to dry or dehydrate the sane prior
to further processing. Another object of the present invention is to

provi de avoe/h@d’ for dry polishing I1O.s that is suitabl er€DUS@/25a0 ety of
IOL materials. 5 WD 02/ 16077 PCT/USO01/ 25720 Still another object of the
present invention is to provide a nethod for polishing IO.s that allows for
consi stent surface coating w thout additional process steps. These and

ot her obj egypi esent invention, sonme of which
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3|saplanV|ewo a polishing chanber of resent invention;, FlIGURE 4

is a pl an vanghooe WﬂnOfgcbut§WlﬁQiIYMGfﬂublﬂaM Beithesrameepard to an air

oadi ng:  Franetea skl b Bier 2otk COMRlrflen 2388 e oy csent
invention; ifisk4ted In Figute eI FiReRBptics 14 are itedrify fddneelasr auker of FI GURE 6
peripheral edge 18 or permanently attached thereto through processes such

as heat, physical staking and/or chemical bonding. The typical IOL 10 may
be made from a variety of materials such as but not limited to
polymethylmethacrylate (PMMA), silicones, hydrophilic acrylics, hydrophobic
acrylics or combinations thereof.

Figure 3 illustrates a polishing chamber 20, which may be made of
any suitable material such as but not limited to glass, plastic, metal or a
combination thereof but preferably, glass for visibility and cleaning ease.
Polishing chamber 20 may be of any geometric configuration defining an
interior area 28 and having one or more depending on the polishing method
selected, but preferably two openings 22 and 24 therein for ease in cleaning
the same. Preferably, polishing chamber 20 is of a tubular configuration
defined by a tubular body 26 having two opposed open ends 22 and 24.
Tubular body 26 may optionally decrease in diameter abruptly to form partial
end walls 25 at one or both open ends 22 and/or 24 for increased structural
integrity. Open end 22 is defined by an extended rim 44. As illustrated in
Figure 4, extended rim 44 is suitable for removable attachment, by various
methods known to those skilled in the art, to end 41 of tubing 40. Suitable
methods of attachment include but are not limited to friction fit, male and
female threaded means, snap fit interlocking means and tab and groove
interlocking means whereby snap fit interlocking means is preferred for ease
of assembly and strength of the removable attachment. Optionally, a
perforated cap or frit 46 may be snap fit onto extended rim 44 prior to



with 1OLs | oaded therein; FIGURE 8 is a plan view of the polishing chanber
of FIGURE 3 with the I1OL container of FIGURE 7 renovably fixed therein;
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10 are loaded within interior area 28. Suitable polishing media 36 includes

but is not limited to glass beads, silica gel, silica and aluminum oxide
.whereby silicone and aluminum oxide is preferred due to ready availability at
low cost. After the polishing media 36 and IOLs 10 are placed within
polishing chamber 20, retaining material 34 is placed in interior area 28 to fill
the same at open end 24. A perforated cap or frit 46 is then removably
attached in accordance with methods discussed above to extended rim 48 of
open end 24. It is preferred that frit 46 is removably attached by snap fit
interlocking means to extended rim 48 for ease of use. Once assembled as
described, the length of polishing chamber 20 is preferably vertically
positioned and gas source 38 is activated to provide a flow of one or more
inert gases such as for example but not limited to air through polishing
chamber 20 to polish IOLs 10 placed therein. Preferably the one or more
inert gases are forced through said polishing chamber at a rate of
approximately 1 to 6 cubic feet per minute. After an adequate amount of
time to polish I0Ls 10, preferably approximately 2 to 60 hours but most
preferably approximately 12 to 48 hours, frit 46 is removed from extended
rim 48 and retaining material 34 is removed from interior area 28. Polishing
media 36 and IOLs 10 may then be poured from polishing chamber 20 into
an appropriately sized sieve to separate the polished IOLs 10 from polishing
media 36.



conbi nati on thereof but preferably, glass for visibility and cl eani ng ease.
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nat ur al rigid arm member 88 with numerous flexible optic loops formed therewith or
attached thereto. Flexible optic loops 51 are formed with slots 52 to
accommodate any number of haptics 14 on IOL 10. 10Ls 10 are removably
positioned and maintained by friction within flexible optic loops 51 as
illustrated in Figure 7. Haptics 14 of IOLs 10 extend from slots 52 in flexible
optic loops 51 to allow polishing of the same. 0L container 50 may be fixed
within polishing chamber 20 as illustrated in Figure 8 by snapping rigid arm
member 88 within retaining means 86. In accordance with this particular
method, polishing chamber 20 may optionally have only one open end 22
rather than two open ends 22 and 24. If polishing chamber 20 has two
open ends 22 and 24, one open end 22 is removably or permanently sealed
by means discussed above with a cap 84. Interior area 28 is then loaded
through open end 24 with polishing media 36. Suitable polishing media 36
includes but is not limited to glass beads, silica gel, silica and aluminum
oxide whereby silicone and aluminum oxide is preferred due to ready
availability at low cost. After filling polishing chamber 20 with polishing
media 36, the second open end 24 is removably sealed by means discussed
above with a cap 84. If polishing chamber 20 has only one open end 22,
interior area 28 is loaded through open end 22 with polishing media 36.



or synthetic fiber materials of |ike density, but preferably gl ass-spun
wool to avoid air borne fiber contam nation within the manufacturing
facilityw@p2/ed77 pl acing retaining material 34 in interi oPCHUSE/Z320
polishing media 36 and 1OLs 10 are |loaded within interior area 28.

Sl ca ger g Hil ERfRhd hatihet ef Bunblshiefedla F P22 1 nim oxi e
i's pref erradnibvablyosésied byareansblistussedbaboveowitis @sdap 84.t Polighieg pol i shi ng
media 36 and 1 QLs 10 within polishing chanber 20, retaining

are pl aced
mat eri al S&haé“?ﬁrge(bﬁnﬁ;%ﬁﬁ)?ﬂ withdEL Hansaingr $6 apd polishing raegia 38 isopen end 24.
A perforat s Lty 2 46 A t ' ance wth
met hods di ﬁa@%&égﬂgp@\%ﬁl 'E)@]g;téle‘%@@gtc{r ?ﬂ?mm&ﬁe tﬁ%es%%gs ggsam@ preferred
that frit 46.9.PatenmtoNedly,5a1 58806549y 08and 6i725,8 11 eathoiricorgpratesains t o

extended rim 48 faor ease of use. Once assenbled as. . descri bed he | ength
of poli shi H’{f@ﬁ‘a‘ﬁﬂ@erﬂﬁeﬁ)’sb)ﬁez?@nﬁﬁi ﬁﬂ%@ﬁ?\ﬁ’ﬁlg polishing ¢hasnler 2P gas sgurce
38 is actiy ' n r ' as for
ovaml o butOGe 4t R fHetfietfadedd, pleftaity Sotb AMBTEvolLfiShs perfie Whit 50, TOT
10 pl aced trhestpreferBbbf t0Givplutioaser minuteyaad fonaspegifisd pesiod df or ced

th h i d | i shi ' ly 1. 6 bi
feet per mUIPePIeTaBY S ARcqHER LGS RIoiraDbl D o B0 SRISRRG 10,
preferably apmpg SIS ddr&h tﬁé’?&ﬁﬁﬁb@r‘ﬁ TReShmbRr&ipReating @epr oxi mat el y

12 to 48 hours, frit 46 is renpve rom extended rim48 and retaining
mat eri al 34duratior obthedtunmiding willary deperding &ipordheé statedal ofd@lal®Bdhand | OLs

B e BB 46 R B RS o APl R, O S
84 is removed from polishing chamber 20 and polishing media 36 is
removed therefrom. 10L container 50 may then be removed from polishing
chamber 20 and polished I0Ls 10 removed from flexible optic loops 51.

Another method of dry polishing 10Ls 10 in accordance with the
present invention to produce more defined outer peripheral edges 18 on
optic portion 12 in effort to reduce or prevent posterior capsular opacification
of IOLs 10 after implantation within an eye utilizes an IOL container 80 as
illustrated in Figures 9 and 10. 0L container 80 may be made of any
suitable material such as but not limited to glass, plastic, natural or synthetic
rubber, metal or a combination thereof but preferably a combination of glass
or rigid plastic and flexible plastic or rubber for function and durability. IOL
container 80 may be formed in any configuration that allows the haptics 14
and optic portions 12 of IOLs 10 to be exposed while protecting outer
peripheral edge 18 from polishing. Preferably IOL container 80 is of an
elongated form defined by one or more but preferably one rigid arm member
88. Rigid arm member 88 is equipped with one or more but preferably
numerous optic clamps 90. Slots 92 are formed in optic clamps 90 to allow
haptics 14 to extend through beyond the exterior 94 of optic clamps 90 when
an IOL 10 is positioned within the interior 96 thereof. In order to allow for

10



WO 02/ 16077 PCT/ USOL/ 25720 Anot her nethod of dry polishing 1CLs 10 in
accordance with the present invention to produce nore defined peripheral
edges 18w oyptort portion 12 is |ikew se provided. Mre BefURERI er
peri pheral edges 18 are desirable to reduce or prevent posterior capsul ar

Sy ect - aryhoft ik gonlonBl s FeRY 3 2Bn DRk ERmE PO A8kl o e

in Figures g8 an@bA00 &hd a@rb@wmoz f&(bp‘émnd)éndméeur@iy eloyingloptialdigmpat er i al
such as but not limted to | astic, natural or synthetic rubber,

nmetal or a Hbnbe PiRGEIPL m@mhb\m tsmrlor;ﬂﬁepeﬁ@slesmw@mpm@d BY remoyingss or
rigid plastig 1@@%&#@%&?1@#%& tﬁ%%g{éhﬂhgff{.ré%é Qé ‘idﬂﬂ%‘ @héwd durability.

| OL cont ai nér h one or nore but
pref er abl y pusittoredswithinxthélopticptantp BOdpméd to sﬁe@ﬁwﬂylmby\fdrm_orcmatm ner 50

numer ous. f I QUPbPRTRRRTRLSHgR 38 ik Fsice i Saprang olo SIS E HaPE 0.
Flexi bl e oRlipl RPRINSA sBEGPEERE] W/ ifseHifg fatP 00 fto 8 fd¢ any number

of haptics are‘renovably positi one and mai nt ai ned
by fricti orremctvlabte attactirhért mpsnap fidotesloBkingsmeans, dbis alosihg hnnge ®Bre 7.

Al ow pol | dhiLrgpriner 8036aasd wb Toba o ta st wdu 18 edieen e > *°
pol i shing thrgbﬂi e@n8Frdrh ls\bts gét.ﬁ@pneclanwge t§ahdw%bﬁ§ﬁh%%f"ch@' d arm

menber 88 within retaini ng nmeans . I'n accordance wth s particul ar

met hod, polsarhéntOk lcantainer8) may hq:)ﬁxemwlthlgn pedishingrchamprer 26bas end 22

e P S EEAHE e i FE S R By, P

means di scupgafs 8BOVR aetbiiahceaAttBthis partietiiae mathed, piflishingtdrimiberazied
may optionally have only one open end 22 rather than two open ends 22 and
24. If polishing chamber 20 has two open ends 22 and 24, one open end 22
is removably or permanently sealed by means discussed above with a cap
84. Interior area 28 is then loaded through open end 24 with polishing
media 36. Suitable polishing media 36 includes but is not limited to glass
beads, silica gel, silica and aluminum oxide whereby silicone and aluminum
oxide is preferred due to ready availability at low cost. After filling polishing
chamber 20 with polishing media 36, the second open end 24 is removably
sealed by means discussed above with a cap 84. If polishing chamber 20
has only one open end 22, interior area 28 is loaded through open end 22
with polishing media 36. After filling polishing chamber 20 with polishing
media 36, open end 22 is removably sealed by means discussed above wifh
a cap 84. Polishing chamber 20 once filled with IOL container 80 and
polishing media 36, is placed on a tumbler (not shown) to axially rotate the
same as described above. After allowing polishing chamber 20 to rotate at a
specified speed, preferably 50 to 200 revolutions per minute but most
preferably 100 revolutions per minute, and for a specified period of time,
preferably 2 to 48 hours but most preferably 8 to 36 hours, poliéhing

11



t hrough open end 24 with polishing nedia 36. Suitable polishing nedia 36

I ncludes but is not limted to glass beads, silica gel, silica and al um num
oxi de whav@by1®i1i cone and al um num oxide is preferred duRCT/S01E5@0
availability at low cost. After filling polishing chanber 20 with poli shing
medi a 36, the sec

. 24 . db di d
iR LY DG A I R A
interior ar@gafién b?tﬂémiﬁdwm%w iefagﬁcgﬁ%gﬁan%éhqéie+ialsct’flloqoﬂ3vém_<irt1§ 36. 9

WD 02/ 16077 PCT/ US01/ 25720 “After I shing chanber 2

pol i shi ng realishirgenedjae36 salecirl ard theedegrablof sgwmtinessydenitads Adtarussed
bove with cap 84. Polishi.ng. chanher 20 once.fi.lled w .1 OL contai ner

gooand pol i@ﬂsr{%n?%/&daf?érg,prhhgﬁmg'cg'@gwﬂ)%r?%aaqcﬂprﬁlf%}mq Hlﬁd'%hg\%) to axially
rotate the pptedthersorhbeOLidontdihér: sfﬁta@rtheM-reﬁmoigzéa,fﬁﬁﬁ,poﬁsﬁﬂg, 988 and

5,725,811 each incorporated herein in its entirety by reference. After
al | owi ng pdthasnber2Q aadipetisher (Q)-s 10 remeved framspplis elaaw 8Qeed, preferably

50 to 200 revol ug| Byt t b naf.er .evel utions per
m nute, and for Aa@ﬁ%&. |ﬂ%§1ﬂ Edejrroﬁxg%&?hlﬁgi?%? 19#@@@?@#&% ‘&@% hour s but
nost pr ef ergiebgnBinventidh 0oes polighing sharnber 20antiis p2bticudar eetwsy] from t he
tunbl er. The tunbler speed and the duration of the tumbling wl|

[ € vary
dependi ng ulishingechanker 20 msy ertionatly hare onlyshne; apeR ehe diZd atierdBaBct ed and
t he degree &5@') b4 ed. : ' v bshi ng
chanber 20 tg);?d po %’Sﬂ?e?\g aqrr@?;% ggoﬁ%ﬁﬁggrr}%@)‘g??E%f%réﬁ‘%&ﬁg%g?ai ner 50
may then beand2byane bpemepdl2%isiremovablyrdrgrer@@nently pedlediydmeéhs 10 renoved

;Egg} Lgﬁ)c(iebéiﬂg@%pstehét;o%%pﬁitr?%'ca%%ihﬁ&erﬁtaqgg Z%fis ﬂ'wn I%%hiea Qf.'\rr(])%g"\%psenlo '
end 24 with IOLs 10 and polishing media 36. Suitable polishing media 36
includes but is not limited to glass beads, silica gel, silica and aluminum
oxide whereby silicone and aluminum oxide is preferred due to ready
availability at low cost. After filling polishing chamber 20 with [OLs 10 and
polishing media 36, the second open end 24 is removably sealed by means
discussed above with a cap 84. I[f polishing chamber 20 has only one open
end 22, interior area 28 is loaded through open end 22 with IOLs 10 and
polishing media 36. After filling polishing chamber 20 with IOLs 10 and
polishing media 36, open end 22 is removably sealed by means discussed
above with a cap 84. Polishing chamber 20 once filled is placed on a
tumbler (not shown) to axially rotate the same as described above. After
allowing polishing chamber 20 to rotate at a specified speed, preferably 50
to 200 revolutions per minute but most preferably 100 revolutions per
minute, and for a specified period of time, preferably 2 to 48 hours but most
preferably 8 to 36 hours, polishing chamber 20 is removed from the tumbler.
The tumbler speed and the duration of the tumbling will vary depending upon
the material of IOL 10, the polishing media 36 selected and the degree of
smoothness desired. Cap 84 is removed from polishing chamber 20 and
IOLs 10 and polishing media 36 are removed from polishing chamber 20.

12



present invention to produce nore defined outer peripheral edges 18 on
optic portion 12 in effort to reduce or prevent posterior capsular
opaci fi cav@omieonf |1 OLs 10 after inplantation within an eyRPCTUSON258% an | CL
container 80 as illustrated in Figures 9 and 10. I OL container 80 nay be
made of any . .sujf{able materjal such as but. l.imted to glass, plastic,
natural or Q18 Seniaict fomeeiend ety HeiPB i FRPRBROH EZ8H of er abl v
a conbi nat igayOf glass or rigid plastic and flexible plastic or rubber for
function and durability. 10L container 80 may be fornmed in any
configuration thEhe alat fanelry aplishing 1AL s ghtheapreisenbisrventionsare2 of | OLs 10

to be exposed L& pL cLin e i r 18 from poli shing.
Preferably cfeé_c\f‘l'géhgrégﬁlgb%?geq@et%w%fhe g?%’ﬁg%ge’[ﬁa@ﬂﬁﬁdefl ned by one or nore
but preferably one rigid armnenber 88. Rigid armnenber 88 is equi pped
with one or_nore but preferably numerous optic clanps,90. Slots 92 are
fornmed i n JPKAMRILE ApsDooPelishingaf SHigenecand Hydyowieve ndntraasudar beyond t he
exterior 93_% %otic clanps 90 when an IOL 10 is positioned within the
interior 96-¢'H&teof. In order to allow for 10 WD 02/ 16077 PCT/ US01/ 25720
IOL 10 to be positioned within interior 96, each optic clanp 90 has a hinge
98, a tab 100 and a groove 102 for opening and securely closing optic clanp
90. To place IC]_TQ.JDS&F@W intraaculardensss anghisncHydraviewitiegculze iensesy
removing t : iééqﬁ | ' : 10 is then
posi ti oned \@\n&iehl na['{?gr?é’g@ﬂg@%‘% @8%%?&@ toﬁép@g% #e{%%g!f ﬁ'@/eggn ‘orm or

mat ch  out edydreviephknakes eng dicbnposite lbrses kavidg acwideogklroptictpoviigh sl ot s 92.

102 for " s ReVESRIMmAURGYIZY haPES: { TWO ot SR e RS tHhdaT el os i ng

hinge 98. iy form having a 2-inch internal diameter and 6 inches in length were
obtained. One open end of one of the polishing chambers was capped with
a plastic perforated cap or frit and the chamber was loaded with a glass spun
wool plug in contact with the frit. Ten Hydroview lenses were then
interspersed throughout approximately 20 gm of glass beads of 0.4 mm or
less diameter and loaded onto the glass spun wool plug within the polishing
chamber. Another glass spun wool plug was used to fill the remainder of the
polishing chamber interior space prior to using a frit to cap the second
polishing chamber opening. An air source was connected to the one of the
frits using plastic tubing and a clamp and air flow was activated. The airflow
was maintained at approximately 2 cubic feet per minute for approximately
48 hours. An air flow rate through the polishing chamber should be
maintained at a level adequate to keep the I0Ls buoyant and should be
maintained for a period of time sufficient to achieve the desired level of IOL
smoothness. 1OL polishing occurs as the glass beads churned by the airflow
bombard the IOLs. Additionally, one open end of the other polishing
chamber was capped with a plastic perforated cap or frit and the chamber
was loaded with a glass spun wool plug in contact with the frit. Ten silicone

lenses were then interspersed throughout approximately 20 gm of glass
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| OL container 80 |oaded with 1OLs 10 is illustrated in Figure 10. Haptics
14 of 10Ls 10 extend fromslots 92 in optic clanp 90 to all ow polishing of
the sanmavobzsoeont ai ner 80 nmay be fixed within polishi ngPCHaRWIES7D0 as
illustrated in Fi gure 11 by snapping rigid arm menber 88 within retaining

86. | th thi t | t | hi anb 20
e ot 1 on ARSI BT it dBiTetSrc BAudn b it e shif s & 5 and
24. If pol 'vﬁmlﬁ%ébéﬁé}ﬁﬁ?%ﬁaﬁ%rt)ﬂ(ﬁoﬂ%@@éﬁﬁu@mé& thidd wé%ﬂﬁséél%rﬂllend 22

i's renovably or permanen seal ed by nea I scussed above with a cap 84.
| nterior artba regainderiofthe pawg nhamar intesiorapaceprigr tupisiashit ty medi a

36. Suitabl e lishin di.a 3 cl uty | SS

beads, sili% 8lsec§)pg pg)'isfalng Cg‘ﬁhiheﬁg)%%ﬁﬂﬁd@'\/\ﬁégg'%? VV# §®?{E§%§\%ﬂ&’al um num
oxide is prtﬁé@n"e&ﬂ’tﬁé%ltbmsrr@ﬁwsﬂdﬁlﬂlﬁ@ahdTaVcléﬁnp'ahM giefidw wakt er filling
polishing chanber 20 with i shin dia 36, the second open end 24 is

renovabl y astivpieg. bvhereurﬂ@wm&mgmnaé@&@pmqmat%ﬂ cgbic feet BN i shi ng

chanber 20 I through
open end ani?\%??ﬁ %qp?ésﬁl ng l%é Ah\%ﬁ &th?t%uéﬁltbé #ﬁ%\qc anber 20
with poli SFUHwnbéY%ho@chﬁe mﬁmlmdiaﬂé level aae@y@tblw keepltieel IOYs brayent

di scussed above with a cap 84. Polishing cha rr 20 once f| LI ed with I CL

cont ia: ner 81)1da$1|@pu'§(§’lel@ﬁ|'\@nﬁécﬁ‘?ra? 9@”0(?’9?'6 Identdo; ?npt shown) to
axially rot s rgt elscﬁri@Las?nSi&ﬁﬁ é§’eﬁ)@@B%ﬁ\mg%?@lﬁrs?ﬁ%tﬂgy%o%éO&h' ng

chanber 20 at a specified s era
revol uti onschwnedrbyuhe airﬂbwrbmhbardrtbéé@hb] Thedesulés/som thed®Lpeso nmi nute, and

for a specified period o ef e 2 to 48 hours but nopst
pref erabl y MOQBC%%aFﬁ)ﬁ?*sO"deuC‘shﬁ% ﬁis&oé’z/ 16077 PCT/ US01/ 25720
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chanber 20 is renoved fromthe tunbler. The tunbler speed and the duration
of the tunbling will vary depending upon the material of 10OL 10, the

pol i shi ngvoredi@786 sel ected and the degree of snpot hness BEBURE®RSTA cap 84
i's renoved- from polishing chanber 20 and polishing nedia 36 is renpoved
therefrom |1OL container 80 may then be renoved from polishing chanber 20
and polished 10O.s 10 renoved fromoptic clanp 90. Another nmethod for dry
polishing ICOLs 10 in accordance with the present invention uses polishing
chanmber 20. In this particular nmethod, polishing chanber 20 nmay optionally
have only one open end 2%). ther than two open ends 22 and 24. |If
pol i shing cheer 196 h3¥ 1% open ends 22 and 24, one open end 22 is

renovabl y qr-permapentty—sealed-fy-means —di SCUSFEJ .abov hia cap 84.
Interior arjea 28 ik t lkontrbbdded f[fﬁ‘_?ﬂ@ﬁ"’ﬁﬂ'@ﬁ R%%:i_ 4245 ’E?j‘sw{is_ 10 and
froe - - ! tﬁ -

pol i shing nedi a 36| Surduaihhesspol i s not -
limted to|glass bbagmicabill iheptigal optigali kahaptic ol ptisdl BABMSe ) wher eby
silicone and al umihumm zeel de 4.385prlef@ddBdl diTe89%0 :ﬁ L ity at | ow
cost. After{TiTT1np {odasshi A Wi 853 | 7. b3 shi ng nedi a

36, the secjond opgh gg 24 BalBy keA1988 hy n2dd3l  di. sed above
with a cap [BZ7TT 4p0l4 f88 19 s:ieanble31206 hias &Mily bneddcdh  3RtBSE2  interior

area 28 i s roadedgf hyoagh jopersend 220anit h 8438s 10 aMd9 pofigd®ing nedi a 36.
After filli por LT ek 7Chardsio 39.4h | 08040 and33.548] i st8.388: nedi a 36,
open end 22 TS~ TERPVaply $eabess by 2reges| disetssed 3 5l 46.398ia cap 84.
Pol i shi ng ciramber P0,@Rs€ [TT{14d I $opkaced on _a |t usapoel (488&hown) to
axial l'y rotate tigSgER,ay Cosm | ad salpole. Aftel  zd.08dlv nsg.388]i shi ng
chanber 20 ge—rota 'cu,ﬂ SPECTIEET Seeel, preyefabl wasD t @sado
revol uti ons{? ottt TSt Pref erghf Y 1003n€Vol uisbns pers

5.0, R

R

- TS Y A5 0.0 e S - o 0 ST
. Hrlule 2oL THPR 5
ge_.)t.,; ;EPG s 3¢ e 18D, 8w
. A4ty R

Contaci Mode AFM image representative of a control (unpolished) Hydr(}‘}'ie‘zw IOL lens.
The optical region is shown on the teft and the haptic is the image on the nght.

CHART A-1
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m nute, and for a specified period of tine, preferably 2 to 48 hours but
nost preferably 8 to 36 hours, polishing chanber 20 is renoved fromthe

t unbl er. wabz1danbl er speed and the duration of the tunbl PayUSsIIS720ar Y
dependi ng upon the material of IOL 10, the polishing nedia 36 selected and
t he degree of snobothness desired. Cap 84 is renoved from polishing chanber
20 and FaE L, 250 | sl 1 yfrg Li.shi ng chanber
20. 12 W\G¢ : pol i shi ng
medi a 36 | dry polishing

| OLs of detail in the
Exanpl es d Hydrovi ewTM
| nt raocu dr ovi ew

Hlance with the
aving a
wo gl ass
di aneter and 6
pol i shi ng

I nt raocu
pr esent
hydr ogel §
pol i shi nk
i nches ig

chanbers @nd t he chanber
was | oac 2z & rit. Ten
Hydr ovi R . BT at el y 20 gm of
glass b ﬁgf L 55 L5 ety gl ass spun wool
plug within the RO|IShIng chemdes's Anot her ‘glrass spun Wl 'pl ug was used

i i Hys ta ty ‘
to fill the réfiéaaﬂfder ofub TRl S%ﬁg?.n;:# * e

a8, a4 FA2Sph2. 402

Contact Mode AFM image representative of Hydroview IOL lenses that were dry |

polished for two days with m11051 (pre-conditioned). The optical region is the image on
the left and the haptic is the image on the right. : :

f‘: O R S R A ) R 3
] 8L BN A L
. . g, {
&”? tira Height Beta {yre Haight i
2 runge 10'3.0 N Z range 10800 nm
H3SEeE 00E . BIISEHL . 00D

Contact Mode AFM image representative of Hvdroview IOL fenses that were dry
polished h)rh>urda}$x»wh m11051 (pre-conditioned). The opiical recion is the hnage on
the left and the haptic is the image on the right ) )

CHART A-2
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pol i shing chanber interior space prior to using a frit to cap the second
pol i shing chanber opening. An air source was connected to the one of the
frits usiwgopl@stic tubing and a clanp and air flow was aR€TNV&E$720The
airflow was nmaintained at approximately 2 cubic feet per mnute for
approximately 48 hours. An air flow rate through the polishing chanber
should be nmaintained at a | evel adequate to keep the | OLs buoyant and
should be maintained for a period of time sufficient to achieve the
desired level of 1OL snoothness. | CL polishing occurs as the gl ass beads
churned by EXAMRLE 2o\DrhBelishing otHydreviepdlntraoswdar Lense® open end of the
ot her polishing chanber was capped with a plastic perforated cap or frit
and the chanber was |oaded with a glass spun wool plug in contact with the
frit. Ten silicongentyeh@dviehy itrabedlar Hrees MesreebtiiRe@ iy hesdrdanes oxi nat el y
20 gm of glass 13 WD'02/ 16077 PCT/ US01/ 25720 beads of 0.4 mmor |ess

di anet er antith theipiesent tiveption Absut st gvaddne pplighingumadivmg BanixBIreshi ng

the pol i snit e mufheRF0 R Bk RatS RS pHREH h3 et tebo BolR IR EC
second pol Iﬁ?ewg:a(phamwom%r@wadéd |ﬂldthecb®ﬂ®eewm3h@?0hﬁﬁhgd1édiumt he one
of the frits using plastic tubing and a cla and airfl ow was_acti vat ed.

The ai r f | ow i botilg Was tialblly eap a@&pl?&@éﬂwzoetﬂyvm%mm@@r Renute for
appr oxi mat ech)‘n@é‘r \DQ%%@ afb‘ﬂ'l) éevloflut@ﬁs Jge%r‘?m'hm Gt@rgoﬁh@hb’ﬂg %Jéarrber

shoul d be naintai ne ‘OLs "buoyant "and
shoul d be nsamplesratthd end af Reiours, 4)hotnsn6 hmfréltz hotrst 46 doureard BRe

churned by HeWSa TN ATBEHIGLE WoTE TDEeCTRE P BRI AbRITRe | OLs S0
sharpness, haptic polishing and optic zone polishing using high
magnification microscopes. The results are set forth below in Charts B-1
and B-2, and Chart C, wherein the 8-hour samples show that the desired
polishing can be achieved while maintaining reasonable sharpness on the
optic peripheral edges.
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produced are set forth in Chart A-1 & below 14 WO 02/16077 PCT/ USQOL/ 25720
Hydroview 10Ls - Dry Polish control RVS 2 days polished RV 4 days polished
rou- hned¥opwwohness CVS rou hness 1 ha tic o tical ha pp€TUS@/25220 ha tic
10. 256 4.385 29.447 7,894 25.53 7 41 139. 2 13.fi03 3-991 35 53 9.63
26.372 7.139 3 . .021 9 28 30.169 5.965 23.953 995 4 14 169 5 169 31, 406
8.01 34.543 38 1 5 11.38 fig 27.94 8.433 31.79 1.888 6 14, 7 6.8 9 33.41

6,04 33.549 6.396 7 9.42 10.265 27.376 11.401. 30.185 45 595 8
9,591 1.48 9 938 30.902 40. 9 9.844 9.404 27.504 - 29.084 52.389 avere e
11.3 7.5 30,3 7,9 -.528.8 s ,d. 2227 2M82 '1l. 3.6 205 yn 4 I5[t.i
... Ft .K.. toytld4cty)lt QL tr?ps 3.14 t 3 Jwi-)W4 rrrr Sr..ai:w
~a. 1r Cont act kl'ode kIl inage represent ative ofa control (unpol i shed)

[ ; : : and the. haptic

AFM images of dry polished IOLs

CHART B-1
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CHART A-1 15 WO 02/16077 PCT/USQOL/ 25720 ca ipr w _ X11.cl{.W o.a}#.
14t, t'ii? 1119LMMst MAt'.iT. fIR t# 1 sr ie MU Uan ai i aiEt9t [( ~, U
ng Cont aovOMyt®7AF i nage representative ofl-1ydrovi ew | OLPCEUSERSTIvat wer e
dry polished for two days with n 11051 (pre-conditioned). The opti cal

region is the image on the left and the haptic is the image on the right.
iYri il 311 (irf EE 4~ fiei ylet L k:1t W 3L R J1911t1.

5i1. n 174
tir Contact Ic3ie ; .i..1 "I"Mere trese tati~ e of Hvdr':vie :v IOJ i -r
c5 that were d -v }ol1 I21CI ["Cir tour d a} i~lth Il I [05I

[ [ the JO and the

(pre-ct?nditic)nei ). The optical re-ionis the ili .ir on
t t.'jiCisthellnm e onthe '-ht CHART A-2 16 WO 02/16077 PCT/ US01/ 25720

EXAMPLE 2: Dry Polishing of Hydroview Intraocul ar Lenses Twenty Hydrovi ew
i ntraocul ar I'enses were obtained in accordance with the present invention.

About 500ggeafets gkeh| tu 0 , q,!nd 0.1 nm gl ass

.. The 1OLs were

¢s of dry polished IQLs

imag

*

AFM

- 7
S 5 =
CHART B-2
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The bottle was tightly capped and pl aced horizontally on a tunbler. The
tunbl er was set at 100 revolutions per mnute for 36 hours. The I1OLs were
sanpl es avovhiewoend of 2 hours, 4 hours, 8 hours, 12 hour sPCLESHRIF® and 32
hours. The sanpled 1 OLs were anal yzed for optic peripheral edge sharpness,
hapti c polishing and optic zone polishing using high magnification

m croscopes. The results are set forth belowin Charts B-1 and B-2, and
Chart C, wherein the 8-hour sanples show that the desired polishing can be
achi eved whil e maintaining.-reasonabl e sharpness on thé optic peripheral
edges. 17 WD 02/ 16077 PCT/ USOL/ 25720 qt, CHART B-1 13 WD 02/16077

PCT/ US01/ 25720 | 1 sue. | t z 4 ~ Ucr~ CHART B-2 19 WO 02/ 16077

PCT/ US01/ 25720 00 r--i

16h

Edge sharpness of dry polished IOLs
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Oyam 7 o0 -rf C1 ii CHART C 20 WD 02/16077 PCT/US01/ 25720 The net hods
of dry polishing IOLs as well as the | O.s produced thereby in accordance
with thewoeyenr7 i nventi on provide a cost effective neanBCHYSewnsce
multiple OLs may be sinultaneously polished without having to dry or
dehydrate the same prior to further processing steps such as applying a
consi stent surface coating. Additionally, the methods of dry polishing

| QLs of the presgy njdiEad bpﬁyadddlﬁﬁﬁ\ggbg_gg?;és‘w&ﬁi‘é&QH@TOEQEF&MC%B an 1Q's

haptics while malntal ning we efin on the optic portion thereof.
Thi s i s andhergyrinaccofdatoerwith theepiesentingentinruprovidssa epsbeffectiveul ar

opacificatiogn of the . OL gfter inplantatio VWil e there ,is,.shown and
dosor i bed HBrannoyarieh mduEioLEMAY hE iR MtantaysBobaRhee Bt Bent of ¢ he
present i nygifin@th diyt ovdiéHydeateBishAsd plier tofaRRer plockbsiflgisfepdisugy t t hat
various nodifications may ‘be made wi thout departing fromthe spirit and

scope of t &S applgingya agnsisieahsuace opating. Additiomalty, theemetheds ofdryot |imited
ko oo e B B A RGP B o i U

IOL’s haptics while maintaining well defined edges on the optic portion

thereof. This is and important feature to eliminate future posterior capsular

opacification of the |IOL after implantation.

While there is shown and described herein certain specific methods

using specific equipment of the present invention, it will be manifest to those

skilled in the art that various modifications may be made without departing

from the spirit and scope of the underlying inventive concept and that the

same is not limited to the particular forms herein shown and described

except insofar as indicated by the scope of the appended claims.
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WO 02/ 16077 PCT/ US01/ 25720 We claim 1 A nethod for dry polishing
intraocul ar | enses and |i ke nedical devices conprising: obtaining a

pol i shi ngv@hzindder with first and second openi ngs; cl osi nBCHaR@/F5720st
opening with a frit; |oading said polishing chamber with retaining
material, dry polishing nedia and intraocul ar |enses or |ike nedical
devices; closing said second opening with a frit; connecting a source of
one or nore inert gases to said first opening; and activating said source
of one or nore inert gases to force one or nore inert gases through the
pol i shing M¥&fd@iM:and out said second opening to polish said intraocul ar
| enses or like nedical devices. 2. The nethod of claiml|l wherein said
retaining material is selected fromthe group consisting of glass spun

wool , cotton, whol, Amkthbddor datpalishingrinisayodulatlensds brd likehwrdiedls of |i ke
density. 3. The nmethod of claim|I, wherein said polishing nedia is selected
fromthe group consi St¢WePDFOMPPHERIbeads, silica gel, silica and al um num

Chrouonsal 0 por s ons SU R LA BBl A Be e o1 o
feet per mnute. closing said first opening with a frit;

loading said polishing chamber with retaining material, dry

polishing media and intraocular lenses or like medical devices;

closing said second opening with a frit;

connecting a source of one or more inert gases to said first

opening; and

activating said source of one or more inert gases to force one

or more inert gases through the polishing chamber and out

said second opening to polish said intraocular lenses or like

medical devices.

2. The method of claim 1 wherein said retaining material is
selected from the group consisting of glass spun wool, cotton,
wool, and other natural or synthetic fiber materials of like

density.

3. The method of claim 1 wherein said polishing media is selected
from the group consisting of glass beads, silica gel, silica and

aluminum oxide.
4. The method of claim 1 wherein said one or more gases is

forced through said polishing chamber at a rate of
approximately 1 to 6 cubic feet per minute.
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22 WD 02/ 16077 PCT/USOL/ 25720 5. The nethod of claim | wherein said one or
nore gases is forced through said polishing chanber at a rate of

appr oxi mwWeby1@®7to 4 cubic feet per mnute. 6. The met hodPOT/USHIZISM0L
wherein said one or nore gases is forced through said polishing chanber
for a period of tinme of approximately 2 to 60 hours. 7. The nethod of
claim1 wherein said one or nore gases is forced through said polishing
chanber for a period of time of approximately 12 to 48 hours. 8. A nethod
for dry polishing intraocular |enses and |ike nedical devices conprising:
obt ai ni ng a pol i%hi nglaedeed af elpim iryhergisaid emedrdpers @@ses iscl osi ng sai d

first opening with a : ' .Sl I S0l ith dry polishing
medi a and i ntraocul afg?(%gn@g(g?qug?'ﬁ%@ﬂﬁlﬁﬁbgggh‘g’%\y%gggp&?%?ﬁms| ng said second
opening with a cap; aapbroximadtely® &4 dubielfestparaipiugsiber to polish said

I ntraocul ar |enses or |ike medical devices. 9. The nmethod of claim3$8
wherein said intraocular lenses or |like mnedical devices are partially

encl osed within co | ' N r 1.1 i 4.d pol i shing
chanber duri ng e?.u nbl“flﬁ% I_:If‘e;t%é&‘éf clalrfy T Rsreft &l UM oF bl seifis
forced through said polishing chamber for a period of time of

approximately 2 to 60 hours.

7. The method of claim 1 wherein said one or more gases is
forced through said polishing chamber for a period of time of
approximately 12 to 48 hours. ‘

8. A method for dry polishing intraocular lenses and like medical
devices comprising:
obtaining a polishing chamber with first and second openings;
closing said first opening with a cap;
loading said polishing chamber with dry polishing media and
intraocular lenses or like medical devices; )
closing said second opening with a cap; and
tumbling said polishing chamber to polish said intraocular
lenses or like medical devices.

9. The method of claim 8 wherein said intraocular lenses or like
medical devices are partially enclosed within a container that
remains stationary within said polishing chamber during
tumbling.
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WO 02/ 16077 PCT/ USOL/ 25720 10. The nethod of claim8 wherein said
intraocul ar | enses or |ike nmedical devices are partially enclosed within a
cont ai new@02/199rot ect an optic peripheral edge thereof. 1RCT/UR@/2$810hod of
claim 8 wherein said polishing chanber is tunbled at a speed of
approximately 50 to 200 revolutions per mnute. 12. The nmethod of claim3$8
wherein said polishing chanber is tunbled at a speed of approximtely 100
revolutions per mnute. 13. The nethod of claim8 wherein said polishing
chanber is tunbled for a period of time of approximately 2 to 48 hours.
14. The net hod of0.cl alme thethed ef alaimi8dwbeteirs baiddnirhecdiar lenses orikeed for a
period of time of appro 02/ 1

i mtely 8 to 36 4. Q77
PCT/ USO1/ 25720 15. Aﬁ'eéwgg%%?%?fé) ea@aﬂ?%%@rspéw éfé’ﬂgﬁW%fotﬁpri sing: a

pol i shing chanber wi totddiSn Gte IQRRYY th8Paoff | st and second frits to
removably seal said f‘?rr st and&gecon openi'ngs; retaining material within

an interior area of said polishing chanber in contact wwth said first and
second frits; po}jshi media,Ww.th.intraocul ar. |l enses therei n.within an
interior area _o“'sai ﬁﬁ%meﬁéﬂg%c@ﬁg%‘@ﬁeﬁgf ﬁ@'grPQE'ﬁﬁ'nQrP MU with said
retaining material; agghbled at a speed of approximately 50 to 200 revolutions per

minute.
12.  The method of claim 8 wherein said polishing chamber is
tumbled at a speed of approximately 100 revolutions per

minute.

13.  The method of claim 8 wherein said polishing chamber is
tumbled for a period of time of approximately 2 to 48 hours.

14. The method of claim 8 wherein said polishing chamber is
tumbled for a period of time of approximately 8 to 36 hours.
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a source of one or nore inert gases renovably attached to said first frit
to pass one or nore gases through said interior area of said polishing
chanber avaowuto7of sai d polishing chanber through said sePOn@SOwisT20 16. The
system of claim 15 wherein said retaining material is selected fromthe
group consisting of glass spun wool, cotton, wool, and other natural or
synthetic fiber materials of like density. 17. The system of claim 15

wherein said polqighi n'gﬁ.' WF%S%U!& leﬁ@gﬁg*&ghmﬁé%ﬁx%e&{%i%mi sting of

gl ass beads, silica ge I ca an umn e system of
cl ai m 15 wherei n sai da polishing chambienwith fysisarsd sacorfdoopardngsir ough sai d

pol i shi ng chanber at ate of roximately | to 6 cubic feet per mnute.
19. The system of cl aﬁ#%&?ﬁ‘é‘?’ﬁﬁ%g‘? E?rBﬂ\éa%Ysﬁ‘B'r%a'(ii ﬁ@?@“&é@é’gnas f or ced
t hrough sai d poli shi {%é}h er at a rate of approximately 2 to 4 cubic

0

feet per mnute. 25 )2/16077 PCT/ USOL/ 25720 20. The system of claim 15
wherein said one or nistainingenategiabwithincan hteder arrasfighidpolishing i shi ng

Syatem of "ol ai m 15 widianhSEntenR I SR afschc s GeBAIMRL" *; o7 cod M hr ough
rS] gL?SPm i shi ng chambepolfsbingemedid with dtrddctardénsetPipeeih Wathin ¥n idtetior 48

area of said polishing chamber between and in contact with

said retaining material; and

a source of one or more inert gases removably attached to said

first frit to pass one or more gases through said interior area of

said polishing chamber and out of said polishing chamber

through said second frit.

16. The system of claim 15 wherein said retaining material is
selected from the group consisting of glass spun wool, cotton,
wool, and other natural or synthetic fiber materials of like
density.

17.  The system of claim 15 wherein said polishing media is
selected from the group consisting of glass beads, silica gel,
silica and aluminum oxide.

18.  The system of claim 15 wherein said one or more inert gases is
forced through said polishing chamber at a rate of
approximately 1 to 6 cubic feet per minute.

19.  The system of claim 15 wherein said one or more inert gases is
forced through said polishing chamber at a rate of

approximately 2 to 4 cubic feet per minute.
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22. An intraocular lens dry polishing systemfor dry polishing intraocular
| enses and |i ke nedical devices conprising: a polishing chanber with first
and secomdoopeidrngs; first and second caps to renovably sear/us@ad7ioi rst and
second openings; and polishing nedia with intraocular |enses or |ike

medi cal devices wthin an interior area of said polishing chanber between

said caps. 23. The systemof claim 22 wherein said intraocular |enses or

l'i ke nmedical dexd.cesTi systand bfdlhivn epaHETe sMid Bhe of meretinemeasty a
remai ns stationary within said polishi ng. chanber during mbling. 24. The
n

Jshi tunmoling
system of clai m 22 wiereaththseigh saidnelishingrchasiasJona perird of efal devices
are partially encl ose 1.¢ Al ' to protect an optic peripheral
Syl Bidtel ZRIANBGH,

edge thereof. 25. The em o ai m Wherein said polishing chanber is
tunbl ed at a speed of approximately 50 to 200 revol utions per mnute. 26
WO 02/ 16077 PCT/ USO1/ 25720 26. The stem of ¢laim 22 wherein said

pol i shing chanbefl-i s TheByganuef qa@bzédee@pﬁﬂ‘%f?nﬁﬁ@ﬂ‘gfem@rtﬂﬁﬁiﬁ i ons

per | Tnute. 27, The ook aliBianiiiBnbertors Balba i iiebrnber 1S

tunbled for a period of tinme ol approxim hour s.
approximately 12 to 48 hours.

22.  Anintraocular lens dry polishing system for dry polishing
intraocular lenses and like medical devices comprising:
a polishing chamber with first and second openings;
first and second caps to removably seal said first and second
openings; and
polishing media with intraocular lenses or like medical devices
within an interior area of said polishing chamber between said

caps.

23. The system of claim 22 wherein said intraocular lenses or like
medical devices are partially enclosed within a container that
remains stationary within said polishing chamber during

tumbling.

24. The system of claim 22 wherein said intraocular lenses or like
medical devices are partially enclosed within a container to

protect an optic peripheral edge thereof.
25.  The system of claim 22 wherein said polishing chamber is

tumbled at a speed of approximately 50 to 200 revolutions per
minute.
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28. The system of claim 22 wherein said polishing chanber is tunbled for a
period of tinme of approximately 8 to 36 hours. 29. An intraocular |ens
hol der f avOO¥&o0rn conjunction with an intraocul ar | ens drgT/psoI2SMiong
system conprising: one or nore rigid arm nmenbers; one or nore optic cl anps
attached to said one or nore rigid armnmenbers; one or nore slots in said
optic clanps sized to acconmmpdate intraocular |lens haptics; a hinge in

each optic clanme, anwh@byﬁummangmménhmp@hﬂhﬁ@@ha%@f%by sai d
cl osure neans all ow for ease in openin nd securely closing said optic

cl amps for | oading arwntme@aaaﬁ@eedmfuaﬁatqaqlraatalseﬂ\@%e\tqm@smem VO

02/ 16077 PCT/ USQOL/ 257%?1 go An intraocul ar lens holder for use in
conjunction with an in Iocul ar | ens dry polishing system conprising: one
or nore rigid arm rrenbers one or nore flexible optic | oops attached to
said one or nore id armnenpers; and one or nore slots in said flexible

optic |oops si ze%7 t o l&%(? @a'irm??aﬁ@warsawéﬁehmmﬁ Pt’!@mbﬁ,ﬁ& eby said
flexible optic |oops @hlfuy ks a Faf6d bPtimedtpBréitiateh? L8 Hg Vb8l r aocul ar

| enses therein.

28. The system of claim 22 wherein said polishing chamber is
tumbled for a period of time of approximately 8 to 36 hours.

29. Anintraocular lens holder for use in conjunction with an
intraocular lens dry polishing system comprising:
one or more rigid arm members;
one or more optic clamps attached to said one or more rigid
arm members;
one or more slots in said optic clamps sized to accommodate
intraocular lens haptics;
a hinge in each optic clamp; and
closure means on each optic clamp;
whereby said closure means allow for ease in opening and
securely closing said optic clamps for loading and unloading
intraocular lenses therein.
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31. An intraocular |ens produced using the nethod of claim1. 32. An

I ntraocul ar | ens produced using the systemof claim15 or 22. 33. An

i nt raoculve® ot/eq37 produced using the intraocul ar | ens hol dR€T/USO1/25F2 m 29 or
30. 28

30.  Anintraocular lens holder for use in conjunction with an
intraocular lens dry polishing system comprising:
one or more rigid arm members;
one or more flexible optic loops attached to said one or more
rigid arm members; and
one or more slots in said flexible optic loops sized to
accommodate intraocular lens haptics;
whereby said flexible optic loops allow for ease in loading and
unloading intraocular lenses therein.

31.  Anintraocular lens produced using the method of claim 1.

32.  Anintraocular lens produced using the system of claim 15 or
22.

33.  Anintraocular lens produced using the intraocular lens holder
of
claim 29 or 30.
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