;e3eL L] TF2' 6TFQ DRY POLI SHI NG OF | NTRAOCULAR LENSES Field of the

I nvention: The present invention relates to nmethods of polishing ‘

i ntraocul swo é28¢s. More specifically, the present inventighrishat&s to (J\'l
met hods of dry polishing intraocular |lenses in a bed of particles to renov
flash, surface irregularities and/or sharp edges from nol ded or |athe cut

surfac Background of the Invention: Methods of nolding articles
from mmm@m@mm“m al s have been known for sonme tinme. A conmon problem
assoc ol di MRYEODISHING OF INFRAOCUILARILENSESCess material or
flash on tH¥%%dges of the nolded article. Depending on the type of article
formed in the nolding process and the manner in which the article is used,
the presence of excess material or flash can be undesirable. The sane is

al so true ot.rqu hrregul ar or sharp edges found on articles produced

t hrough a |E&l&@ﬂ%@&%§@&any medi cal devices, such as for exanple
intraocul ar lens_inplants, require highly polished surfaces free of sharp
edges or surface Thersgeeniinyertion ejategto B\Qﬁ@d{ﬁc’fiﬂﬂ“ﬁhﬁgdnﬁa%@%es (10Ls),
the lens is in direct contact with delicate eye tissues. Any rough or

non- snoot h fansiesc dMane speciiicallyrthe presantiimventianirelates to methadsrafdlmg of
tissue or other simlar trauma to the eye. It has been found that ' even
smal | i rregpbhsghihg dstravalardesses ira bed bppaiticledab iremiove dgsh swfaws. Vari ous
met hods of polishing are known in the art. U S. Patent Nunbers 2,084, 427
and 2,387,0 186 QQQ.F ' ' ' butt ons

t hat i ncl ud%@%ﬁﬁ%ﬁ’t art Cél?fgsé\*,ff ?rﬁgnn@égégt o&]tgéFPg%%@gbg@sﬁ mat eri al
or flash. U S. Patent Nunber 2,380,653 discloses a cold tenperature
tunbling process to renove flash froma nolded article. This nethod
requires the article tqg be tunbl.ed in a rotatable container of dry ice and
smal | obj ecE8C fdnveniion

VRAQAN: The col d tenperature resulting fromthe

dry ice rendershe fl ah material relatively brittle, such that the flash
is nmore easily 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 |OL may

cause irritation or
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broken fromthe article during the tunbling process. U S. Patent Nunber
3,030, 746 di scloses a grinding and polishing nethod for optical glass,

i ncl udi ngwa) @sgsdeenses. The nmet hod includes tunbling the gl@assseaiidog! es in
a conposition of liquid, abrasive and small pellets or nedia. The liquid is
di scl osed as being water, glycerins, kerosene, light mneral oil and other
organic liquids either alone or in conbination. The abrasive conponent is
descri bed as being garnet, corundun) boron carbide, quartz, alum num oxide;

enery or si hbeing af tssie orldthersitiilar t@uﬁaﬁfdtﬁé@}eaﬂtm Bé&e it fiumd that ones,
pl astic slugs, plastic nolding, powder, |inestone, synt hetic al um num

oxi de chi psevgR@hRAISHEBuRRYSS céﬁt:k‘u%ﬁﬁiaﬁﬂgqg%ggéiﬁglég@ttssuégat her, corn

cobs, cork or waxes at en | oses a net hod of

oc sl P 2 Vbbb e AR oA L Al o
A T R MR T

Nunmber 5, 133,159 discloses a nmethod of tunble polishing silicone articles
in a recept adloées:amtgealbuﬁohs thatincludestusnbling thetardcles to eshdwhi ng beads and
a solvent which is agitated to renove surface irregularities fromthe

articles. Upfojettisrsndf dleebe matefiallrdfa8hdi scl oses a tumbling process for
removing flash froma nolded 1O by applying a layer of alum num oxide on a

plurality of beadgs, Pla%ﬁt'f\ﬁmﬁl%f %980,693 istdSses é&a%mp\é’?ét@fe fsblirg | cone

| OLs in a container and tunbling 'the same to rempve flash. U.S. Patent

e o B RN e B ighel Y T, g S ARacc | L
Femovi ng f ﬁa%w"“io%a?%&eﬂ%%@ apferdastaingofciidoe 8Aa Smalfotjstts™ "
such as wooden pegs. The cold temperature resulting from the dry ice
renders the flash material relatively brittle, such that the flash is more easily
broken from the article during the tumbling process.
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,
guartz, aluminum oxide, emery or silicon carbide. The media is disclosed as

being ceramic cones, plastic slugs, plastic molding, powder, limestone,



descri bed above, may be inadequate or inpractical in the manufacture of
certain types of ICOLs. For exanple, certain IOLs formed fromrelatively

soft, hi glgoddreee bl e material, such as silicone, are susoepyishA+deR
chem cal and/or physical changes when subjected to cold tenperatures. For

this reason, certain types of cryo-tunbling or cold tenperature tunbling
may be inpractical in the manufacture of 1O.s made from such materi al s.
Additionally, certain types of abrasive tunbling processes may be suitable

for harder %gﬁtﬁeﬂ@bﬁfmnﬁhm 8468 cﬁwhme ﬁlg?a;g?gm&wé@er &sﬁgaa{énet %g{ PMVA) ,

but may not Dbe suitable for softer Al'so l'ing

processes k e gotrgg?t?srfcghggpwgﬁ?éehe |l ens to be subnersed in a I|qU| d
e Ui e’ [ [

that may no ns materials or manufacturing
processes. Accordjng e fof sui t abl e cess f.or renoving
flash and/ or irrgqul é% eﬂ'ﬁ?é‘g‘ ,{fﬁﬁﬁ@ dbﬁc?QSﬁSr?e"tﬁﬁ?O%ffef%a%"Sf vari ous
mat eri al s. SumT_arﬁ/ﬁ of the Invention: The present invention relates to

met hods f or PIasjic mgmswwpm_rscluqlag_gbraswedumbém tg remevrRexegfisded i n
removabl e nol ds or lathe cut. Subsequent to these operations, the |IOLs have

surface rougihatessl. or sharp edges that need to be mininmzed or elimnated.
After polishing nmethods such as tunbling the IOLs in a container with gl ass

beads and a |iquifdg, Phrent Numbersi4,51,906 afd @,580137 PRlisoisse #lendmbiigae! s
dehydrated, prior to further processing. Drying or dehydrating the |OLs can

be both expepgiy ﬁ@gdtﬁ?r”ﬁolﬁﬁg%{@ﬁg% ag)orlo ess @eroﬂﬁdlng%la%g to'lf‘*ods of

the present i Myent Hone &1t AR € ne ryrng ing I CLs.
T e . IR S, RS e ece coated s where'a
presence of ol Stuué 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 which is agitated to remove surface
irregularities from the articles.
U.S. Patent Number 5,571,558 discloses a tumbling process for
removing flash from a molded IOL by applying a layer of aluminum oxide on
a plurality of beads, placing the coated beads, alcohol, water and silicone
IOLs in a container and tumbling the same to remove flash.
U.S. Patent Number 5,725,811 discloses a process for removing flash
from molded IOLs including tumbling the 10Ls in a tumbling media of 0.5 mm
diameter glass beads and 1.0 mm diameter glass beads, alcohol and water.

Prior methods of removing flash or surface irregularities, such as

described above, may be inadequate or impractical in the manufacture of



The nethod of dry polishing ICLs in accordance with the present invention
consists of obtaining a tubular ICL container with two opposed open ends
and a nunigsopizs®l ongat ed sl ots corresponding to the maxi rpggdyiTAgd06Of
haptics on the 10.s to be polished. The tubular 10OL container 1s also

equi pped with preferably two or nore clanps extending fromthe exterior
surface of the IOL container. One or nore |OLs are positioned within the

| OL container as described in nore detail below) so that the IOLs' haptics

extend fr orrcéﬁgin%kpé@af WL s3 | Pérsexamipredcértaih NOLS Brnfed frémlativelesdfil

container with IOLs positioned therein is then renovably fixed wthin a

polishingcgﬁlﬂp : ;.6 Rl Lakl eel?{cf- | CL

tube are pr@ eraﬁ?)ga-‘%gpﬁt[%g'?ﬁ%geﬁr?%gg?ligg)?]i%z%ﬁ?gqﬁgggﬁlkﬁéﬁ%ekﬂg%l um/eérgf dry
pol i shi ng medi um i Iacecﬁf}i nside .t obi shi ng chanmber and the one or nore

. open ends t RBYYGH! cﬁ@%ﬁ@%‘f %%J%%F?Q%EO e ?Fﬂr%snngﬁ 1§ ©250Bn axial Iy

rotated. As the polishing chanber is rotated, the polishi ng} medi um

repeat edl y eofeindyRes AECr¥QiBRGENg of caldtempesatureiurbling @ayhe shing t he

sane. The duration of tunbling and the nunber of polishing chanber

revol ut i onsimacticalln ¢he manbfacidieustt IO stroade friosveuahhmatieridls.ed degree of

polishing. Since the slots of the IOL container protect the 10OL optic

peripheral gdditnatly\ecdriain typles of bragve tuahbldgRscesssd may hieodditablgl and wel |
defined while the remai nder is polished. Wl l-defined peripheral optic

edges are dgﬁﬂﬁ?@éﬁehg nﬁ?téﬁ&?%u&?béglf%wéﬁ : Igrg{eﬁi’lghrﬁ@lﬂakﬂﬁat@ﬁmsl@ﬂ nt of

posterior c ul'ar opacification. I ng, the af’e renoved

fromthe polishin a r..and | i o T ' [OLs are then
easily handL’Bﬁ“‘ﬁé{?{‘@[@Ff%ébfer@ﬁgheﬁﬁ%%%‘%ﬁ%i 2@“?34‘{3%’;@&@?3 or dry the
sanme. Accordingly, it is an object of the present inven{jion to provide a
met hod for BFSCESEES KAPWR i theraltsaquireshe Ionace E@rsuemeé%@ By 2 fipdi #@Tsem
invention is to provide a method for dry polishing nolded | OLs. Anot her
obj ect of t mayneidensuitablefarisome kensonatesalsder mamwaptvdingqropesseshi ng | OLs
Wi thout the use of liquids. Another object of the present inventionis to
provi de a nmpicbortlingly, ®#nkéd exists foblsssuitable process fdreenovingash ad/dry or
dehydrate the sane prior to further processing. Another object of the

present invgpddRarites ﬁ'&n?ﬁtlﬁm'bé%r?atﬁ_&ﬁ]ﬂblﬁ@ﬁvdéf—ﬂbf%ﬁbﬁgirﬁﬁiel'igsfs that is

suitable for & variety o materials. 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 ectives and_advantages of the present invention, some of which are
specificall MEMM'S that are not, wll becone
The present invention relates to methods for dry polishing IOLs. IOLs

are currently either molded in removable molds or lathe cut. Subsequent to

these operations, the I10OLs have surface roughness or sharp edges that

need to be minimized or eliminated. After polishing methods such as

tumbling the IOLs in a container with glass beads and a liquid, the IOLs must

be dried or in the case of hydrogels dehydrated, prior to further processing.

Drying or dehydrating the 10OLs can be both expensive and time consuming.



apparent fromthe detailed description, drawings and clainms that follow,
wherein |ike features are designated by |like nunerals. Brief Description of

the Draw wgso2/ks68JRE 1 is a plan view of an intraocul ar | epsppkdils&ugen
haptics; FIGURE 2 is a plan view of an intraocular |lens with | ooped
haptics; FIGURE 3 is a plan view of a polishing chanber of the present

i nvention; FIGURE 4 is a perspective view of the | OL container of the
present invention; FIGURE 5 is a plan view of a retaining disc for use in

the IOl contrpgnfy gbiisi'ﬁhgﬁ?&héd%f{hlg'éﬁggei;?ﬁdéﬁiidm@hﬁinﬁte &g fori s a side

view of the retaining disc of FIGU GURE 7 is a perspective view of

:the | OL conjalner It wo : RES 1 and
2 and the rgﬂ;éﬁﬁpﬁgggl{:é@gﬁgfl 6':%“(;5&'?[ lg%rdggﬁoq}gﬁg%ﬁ(?@erﬁﬂfﬁl}r gglsne!: 6fIC:;IJGJRE 8 is
a plan view of the | i shi ng_chanber,. of FIGQJRE 3 with the | cont ai ner of

RiGUReE 7 r enivate SoRd Bl ERE Cotid o srde arpatnght E3E gt bR VT ew of ¢ he

pol i shing chanmber of FIGURE 3 with the intraocular |enses of FIGJRES 1 and

2 renovabl ycpnsistantlyranplied in the: Rreseaceebmoigidieon of the Invention: Figures
1 and 2 illustrate typical intraocular |enses (1O.s) 10 produced using dry

pol i shi ng net hodThef metiodofake polishing IOLein aceortancd with the presainty has an

optic portion 12 defined by an outer peripheral edge 14 and one or nore but

typically tyvenioh@ehslzadbf sistaibfngPa tebulferOlasoftaier Mhftvelssiosed 18 as
illustrated in Figure 1 or a |ooped configuration 20 as illustrated in

Fi 2. T ' ' ' d 14
or “per manent Py o s st pRfbel 8 Bl B o 1R Rl
st aki ng and/o

=L ki 3 e SBlk BAhfoLT s B e dBPIOE SR O™ 2
also equipped with preferably two or more clamps extending from the
exterior surface of the |OL container. One or more [OLs are positioned
within the |OL container as described in more detail below, so that the IOLs’
haptics extend from the elongated slots formed in the IOL container. The
IOL container with 10Ls positioned therein is then removably fixed within a
polishing chamber. The polishing chamber and the axially concentric JOL
tube are preferably maintained in a horizontal position. A volume of dry
polishing medium is placed inside the polishing chamber and the one or
more open ends thereof removably sealed. The polishing chamber is then
axially rotated. As the polishing chamber is rotated, the polishing medium
repeatedly contacts the exposed IOL haptic surfaces thus polishing the
same. The duration of tumbling and the number of polishing chamber

revolutions per minute can be adjusted to achieve the desired degree of



pol ynmet hyl net hacryl ate (PMMA), silicones, hydrophilic acrylics, hydrophobic
acrylics or conbinations thereof. Figure 3 illustrates a polishing chanber
22, whi chwewy2/bsesrade of any suitable material such as butp@pisdiigfideed to
gl ass, plastic, nmetal or a conbination thereof but preferably, glass for
visibility and cl eaning ease. Polishing chanber 22 may be of any geonetric
configuration defining an interior area 24 and having one or nore, but
preferably two open ends 26 and 28 therein for ease in | oading and cl eani ng

the same. PpgispldP!Since the sR btk TOL eHREREF %r%?e_cit theQbLaplit BelidHeral
configuration defined by a tubular body 30 having two opposed open ends 26

and 28 Tubylgés, RRAOLSS e BRSEARReD YorlA LABSIRNE oAl BT UBMARNBHY  ©

formpartial end walls 32 at one or both open ends 26 an

i ncreased StEmShderas pbifdhRE! Mell-ddiREN p&iherd obfic 86JdsRd dbYir-blk B)Fr&Rsed rim
~34. As illustrated in Figure 8, extended rim 34 may be renovably seal ed, by

vari ous et belfrgioh@nt S go Rkiphlshlof fostdiBr S6lluar SHEBNARiGy a snap- 1t or

a threaded cap 36. a threaded cap 36 is utilized, extended rim34 is

i kewi se t h%@&ﬁﬁ? bSlishfhe B@ABRd ok tdridvel HoRPHE Pofising3Shantes asubiect dry

pol i shing nmethod Tikew se uses an | OL container 50 as illustrated in
Figures 4) {oaahed TAEholRBY fHICAre WerEiP R r'iﬂié’cf Ad sBeeSidatedRlitoliRt €r i al
such as butz%ot FFR?fghoto g assfeplastic? %eta aorsa conbina?%og t her eof

but preferably f th d durability. 10 container 50 is
preferably @%Mgﬂhgﬁﬁﬁggﬁggpgﬁéu g?ﬁghape defined by a body portion 52 with

o opposed open sRARIRCRIS 36 oBu B U TRESoRInfLAMIALGSoTHE 5

extendi ng from open en corres he maxi num'nunber of haptics
16 on 1 OLs 10 .to,be polished. retaiRing rime60 extends interiorly from
open end 54"3ﬂth%VW§3ﬂ¥ﬁ@ﬁ"§H§vﬁ%L@ﬂéLﬁTeating a smal |l er dianeter opening
at open end 54 than that of open end 56. A retaining disk 62, best

il lustrated i n FAGQher opjastpidhe peesent inveptien it Movidea matked tar dsy of 1 oL
cont ai ner 50 through open end 56 and positioned to abut retaining rim60.
Sui t abl e matpelishihg naldedH@Laanuf act ure of retaining disk 62 i ncl ude
natural or synthetic rubber or plastic having a shore hardness | ess than

that of optic 12 Apothélobifctiufthe predene irventio it sleviigea mdthdddor10 is then
placed within interior 64 of |ICL container 50 through open end 56 and

posi ti oned PQSQQF%JOE§QMﬂkﬂ@t”gﬁgeé?mﬁﬁa- haptics 16 extending exteriorly
ed s S I's

from el onga 8. Aretalnlng 62 is then inserted within

interior 64 of | .ner it} pned to abut
10" 10, Loadi ng roret Qifitarifle bt e K BB BRI 6770 < °16” anc
retaining disks .62 desired unti| | cont ai ner 50, i ull. Inlqgading ICL
Contai ner 5BOIShIPGIGER thepilbatesth saen 18 B hidehydiets thei st BROGS T han

| OLs 10 when the sane is full. Once 10L container 50 is conpletely filled,
open end 56 fiherdifecessifdseal ed with a snap-fit or threaded cap 66 to
retain IOLs 10 and retaining disks 62 within interior 64 of |ICOL container
50. If open end Péotisenrahjectadfithe peedent invention i tor pravice x metied foexdrer i or
surface 57 of open end 56 is |ikew se threaded for engagenent within

t hr eaded ca@oﬂﬁaingwl_gqnéﬁisrs@;taﬁe,fopaQariélgaﬁergl_%dterria@vabI y sealed is
removably fixed wthin polishing chanber 20 as illustrated in Figure 8 by

snapping rigid clsqmgn? g@% i i ner 50
over retaining nmeans Sﬁ?ﬁ;ér};rjre (ﬁn?ﬁrées;%lhgE{Vgﬁwlgzé:eﬁﬂﬁg@tgpéoﬂeéwfgchanber
22. Once ex h of € .26 _has en.r vably sealed with cap
36 and ot POReINg AOTEdReCCIRE O BRGsiFBnL SR Podl VRl BRioRBLY 20,
interior area 76 d%fined by interior surface 74 of polishing chanber 22 is
“then at | ea®fO%RPS S€PZ/rtj ai Iy | oaded through open end 28 with polishing
media 78. Optionally, open end 26 may be renovably sealed with cap 36 and
free 1OLs 10 placed within polishing chanmber 22 interior area 76 before at
~least partially | oading the same with polishing nedia 78 as illustrated in
Figure 9. Such a nmethod nay be used if dry polishing of the entire 10O 10
is desired. Suitable polishing nedia 78 includes but is not limted to

gl ass beads, silica gel, silica and al um num oxi de whereby silicone and
alum numoxide is preferred due to ready availability at |ow cost. After
filling polishing chanber 22 with polishing nmedia 78, the second open end
28 having an extended rim80 is renovably seal ed such as with a snap-fit or
threaded cap 82. If a threaded cap 82 is used to renovably seal open end
28, extended rim80 is |likew se threaded for engagenent wi thin threaded cap
82. |If polishing chanmber 22 has only one open end 28, interior area 76 is

| oaded t hrough open end 28 with 1 OL contai ner 50 and polishing nedia 78
prior to renovably sealing the same wth cap 82. Polishing chanber 22 is

e o, — e o )



polishing, cap 82 is renoved from polishing chanber 22 and polishing nedia
78 is renoved therefrom [COL container 50 may then be renoved from

pol i shi ngwahedrgge 22 and polished I OLs 10 renoved from | OpE@pédisies 50. | f
free 10OLs 10 were placed within polishing chanber 22, the sanme nay be
renoved and separated from polishing nedia 78 using an appropriately sized
sieve. The nethods for dry polishing IO.s of the present invention are
described in still greater detail in the Exanples that foll ow. EXAMPLE 1:
Dry Polishing of Theké entethetotiselivis muTadVattagarol the JressfsSnditionl | | cone

i ntraocul ar | enses and ten Hydroview intraocular | enses are obtained for

+ dry polishi | : Ir: i J d I nses

ar o bi composoms PAATEN FE5Petibaly drcrbpazhh REIhat e YT WAMbEEME

pol yrmet hyl met hacr yl.at e, .haptics., ,Two.qgl as al i shi chanpe tubul ar in

- orm hav! ng eaparent 6 et Fstafisa aiBidion Aeines Bha LS BBRLRION, o obt ai ned.
12 One open end of one of the polishing chanbers is capped with a

pl astic capWgeintike faatyrrs aredeggaaigd iy ikedhinmetglscont ai ner filled with 10
i ntraocul ar | enses and approxi mately 20 gm of gl ass beads of 0.4 mmor |ess
dianeter. A cap is then used to renovably seal the second polishing chanber
openi ng. The polishing chanber once tightly capped is placed horizontally

on not ori ze@Brief DS cription aftwbjrgwjng_ﬁe tumbler is set at 100 revol utions
per mnute for 36 hours. The TOLS are sanpled at the end of 2 hours, 4

hours, 8 hours, EGhR §is %%lé‘rggfeﬁv 61:%1 ﬁﬁralaeﬂlrai lenE\Fitl§ 6??}81 E\%R{i&‘:s. are

anal yzed for optic periphe ge sharpness, haptic po g using high

magni fi cation m s. The net hod of .dr ol i shi | , . well as the
"os produced NS A 2R Stet It BF g ReRs B iR i e a
cost-effective neans by which nultiple |O.s may be simltaneously polished
wi t hout havi ng t5|ﬁpﬁ%3 igjarplan yiew ERPQWQ)PK@W?EP%W@PG% ocessi ng
steps such as applying a consistent surface coating. Additionally, the

met hods of dhwyentionj shing | OLs of the present invention allows the

manuf acturer to polish an I1OL's haptics while maintaining well defined
edges on the optiRGPRE 4 ds atgerspedtive \WMdw ofltHe Gldcanttiner of thespsentin
inmportant feature to elimnate or mnimze the risk of devel opi ng posterior
capsul ar opgpjdntigat i on of the IOL follow ng inplantation. 13 Wil e there
is shown and descri bed herein certain specific nethods using specific

equi pnent of the 4. Qv i i L j ose skilled in
the art that var i%%?%éi'# ?cnae@il%lt' (\)/fnégv (r)r%/ r%%inﬁrr%@sw&ﬁﬁ](ﬁe]%e@pi ng fromthe
spirit and scope of rlyi i pventive concept and that the same is
not |imited CPBPQ"PF‘J ‘Hﬁ&l‘ﬁ}? rW%"?ﬁ'ss R’@Sgpﬁh%rﬁ%n and descri bed

FIGURE 6 is a side view of the retaining disc of FIGURE 5;

FIGURE 7 is a perspective view of the 10L container of FIGURE 4
with the intraocular lenses of FIGURES 1 and 2 and the retaining discs of
FIGURE 5 removably fixed therein;

FIGURE 8 is a plan view of the polishing chamber of FIGURE 3 with

the IOL container of FIGURE 7 removably fixed therein; and



except insofar as indicated by the scope of the appended clains. 14 Ve
claim 1. A nmethod for dry polishing intraocular | enses and |ike nedi cal
devi ces cQBRR/454699: Obtaining a polishing chanber wth anpicifigoi/Meosurface
defining an internal area and one or nore openings; fixing an intraocul ar
| ens container with an exterior surface and an interior surface defining an
interior area filled with one or nore intraocular |enses portions of which
extend beyond said exterior surface for exposure thereof in said internal

area of said pol FREURE @Iyaﬁgeern vie@astithg p@hsﬁlﬁ@%haﬁlblé@bf FROURE @it | nternal
area of said polishing chanber with a dry polishing nedia; renovably

- sealing sal ghfifaRk,1BPIRsBRSR FIGBREDY difd ZHMgva HiRBlildyg chamber o
polish said portions of Sard oné or nore | ntraocu enses exposed to said

internal area of said polishing chanber and said polishing nmedia. is 2.

. A nmethod for dry polishing intraocular |enses and |i ke nedi cal devices
conpri si ng: obtalnlng a €O|Ishln% chanber with an interior surface defining

an i nt er nal Dglaizes eserplion g INEAHAARS: pl aci ng one or nore intraocul ar

| enses within said internal area; loading at |least a portion of said

i nternal area of Figpirds pcdndsmillugtrateaﬁybmal intrabcalad tlenses|(IQIE)1P nedi a;

produced using dry polishing methods of the present invention. Each IOL
10 typically has an optic portion 12 defined by an outer peripheral edge 14
and one or more but typically two to four haptics 16 of either an open
configuration 18 as illustrated in Figure 1 or a looped configuration 20 as
illustrated in Figure 2. The haptics 16 are integrally formed on outer
peripheral edge 14 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 22, 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 22 may be of any geometric configuration defining an
interior area 24 and having one or more, but preferably two open ends 26

and 28 therein for ease in loading and cleaning the same. Preferably,



renovably sealing said one or nore openings; and rotating said polishing
chanber to polish said intraocular tenses in said internal area of said

pol i shi ngwaheadreso. 3. The nethod of claim 1l or 2 wherein saiTusaHiabi ng
nmedia is selected fromthe group consisting of glass beads, silica gel,
silica and al umi num oxi de. 4. The nethod of claim1 wherein said

I ntraocul ar | ens container remains stationary within said polishing chanber
during rotation of said polishing chanber. 5. The nmethod of claim1l wherein

sai d i nt r aopalighingeasiemsberr22 ipaf @itabliar eonfigerationvdefined Baiadubolar degyl ar | ens
container to protect an optic peripheral edge thereof. 16 6. The net hod

-of claim1 agp Ramg’t\ﬁb'@)pﬁéééb agéﬁ ehts26dRPer Thsulaghg&ggo% speed of

approximately 50 to 200 revol utions per mnute. /. thod of claim1 or
~Fevol ut i ons SRR, BBLRsE 12 HRReter s ARV 7 iy RadRRSfy RnERR &g =Y 10
Rours. o TG HALR RBENSIBIZE ARAOGES Bringieenne sk augRinERT Ny QRSP i
rotated for a period of tinme of approximately 8 to 36 hours. 10. An
i ntraocul ar AGisgigfinedyean extended e 34+ Wedliugtratedimtigure 82extended tim  An
I ntraocul ar | ens holder for use in conjunction with an intraocul ar

34 may be removably sealed, by various methods known to those skilled in

the art, such as by a snap-fit or a threaded cap 36. If a threaded cap 36 is

utilized, extended rim 34 is likewise threaded to be engaged within threaded

cap 36. The subject dry polishing method likewise uses an IOL container 50

as illustrated in Figures 4, 7 and 8. IOL container 50 may be made of any

suitable material such as but not limited to glass, plastic, metal or a

combination thereof but preferably glass for function and durability. 10L

container 50 is preferably of an elongated tubular shape defined by a body

portion 52 with two opposed open ends 54 and 56 and a number of

elongated slots 58 extending from open end 56 corresponding to the

maximum number of haptics 16 on IOLs 10 to be polished. A retaining rim

60 extends interiorly from open end 54 of body portion 52 thereby creating a

smaller diameter opening at open end 54 than that of open end 56. A

retaining disk 62, best illustrated in Figures 5 and 6, is then inserted within

interior 64 of IOL container 50 through open end 56 and positioned to abut

retaining rim 60. Suitable materials for the manufacture of retaining disk 62



| ens dry polishing system conprising: a tubular body portion with one open
| oadi ng end; one or nore elongated slots in said tubular body portion

ext endi ngwly@wssei d open | oading end to accommodat e ext enpicanIsoi/44606

i ntraocul ar |l ens haptics therethrough; retaining disks for protection of

I ntraocul ar lens optics; and closure nmeans to renovably cl ose said open

| oadi ng end; whereby said closure neans allows for ease in opening and
securely closing said open | oading end of said tubular body portion for

| oadi ng a”din'éﬂldéaﬁ'étﬂﬁalid?gyﬁﬂ@ﬁb%b &rdladtionAling BahoRe Rakieds &l ni ng

di sks. 12. The 1 ntraocul [ ens hol der of claim™1 wherein said tubul ar

. body portioy i : t @Rl C r onsi:sting of
ol ass) pl astA WRGCFapl ™ s Ok A0 oieB el aile HoRTUhBRgE: FIGT 101 1
wherein sai g retaining,disks. are factured froma material _selected from

t he group C&W‘ﬁ RIBcRE ﬂ“m&f%ﬂ%ﬁ“o?rﬁ@wﬁ%ﬁ%mer ?éﬁWQPQBPPﬁPa@}J ﬁgap 14.

The intraocul ar |ens holder of claim1l wherein said tubular body portion

i s sized topasioneddaabubretainingldisk/63wvithrhapdiss dGexteedisg exterorlyfram

i ntraocul ar |l ens hol der of claim 11l wherein extended clanps are fornmed on

an exteri or elongbtetsiots 58i A retamingadisk ®@yis fhoen inserted withimimtedorb4 abul ar  body
portion to be fixed within a polishing chanber. 16. An intraocul ar |ens

produced USiang chhthihét 5RFLEGH obenenli Bedaid pbsifibiéditoldbutl®L 10.17. An

i nt raocul ar ns dry polishihg system conprising: an intraocul ar |ens

o e £ TPeRARBIC i ePR Ko RISt b GEPBRGTION 820 4 e one

L e atBiniG AR B! fosSt LRl AL SbntaMer B!, | B2aig0LS
container 50, a rule is to have at least one more retaining disk 62 than 10Ls
10 when the same is full. Once IOL container 50 is completely filled, open
end 56 is removably sealed with a snap-fit or threaded cap 66 to retain 10Ls
10 and retaining disks 62 within interior 64 of IOL container 50. If open end
56 is removably sealed with a threaded cap 66, exterior surface 57 of open
end 56 is likewise threaded for engagement within threaded cap 66. 10L
container 50, once loaded and removably sealed is removably fixed within
polishing chamber 20 as illustrated in Figure 8 by snapping rigid clamps 68
formed on exterior surface 70 of 0L container 50 over retaining means 72
formed on interior surface 74 of polishing chamber 22. Once extended rim
34 of open end 26 has been removably sealed with cap 36 and I0OL

container 50 is removably fixed within polishing chamber 22, interior area 76

defined by interior surface 74 of polishing chamber 22 is then at least

10



retai ning disks sized for placenment within said tubular body portion to
protect intraocular lens optics; closure neans to renovably cl ose said open
| oadi ng ewe g2@%gNded cl anp nmeans on an exterior surface @cTagidsicupul ar
body portion; a polishing chanber with an open end sized to accommopdate

pl acement of said intraocul ar | ens hol der containing one or nore

I ntraocular lenses in an interior area defined by an interior surface of
sai d polishing chanber retaining means formed on said interior surface of

sai d pol i shhAgaf) RSERID thFsR)PSPeh ER@RESAN Bolkhiry Fieldfk P&! OpiBAaly, amp means
to fix intraocular | ens holder wi thin said polishing chanber; polishing

- media filli t | shi ng
chamber ; (?}gerf%gg ?;Bsﬁnlgg r?;éq{etéﬁ%ng{/ a%?édj\(’:\)lltg sc%rps Al g ﬁ%ﬂ%ﬁq{gn §a1 O%IQ(%&

| hi h | | h
PO a9 Wi paisBm eharbhar 2 intdid BES TBheaR A e@%&ﬁéﬂ%@?‘ Qtsmeﬁyswm

wherein said polishing nmedia is selected fromthe group_consisti ng of gl ass
beads, silithe same with pelishingimgdiand hamilisirated d-igoreS.i fuehadnelod ens dry

pol i shi ng system of claim 17 wherein said tubular body portion is sized to
accommodat emayeiused ifdrppolishing ot theeentire Ok s10 i Hesirhd. iSuitablecul ar | ens dry
polishing systemof claim 17 wherein rotation of said polishing chanber

o TS e PSRRI s bR e TOCINE( (O DA A YIS e

- A AasE and aluminum oxide whereby silicone and aluminum oxide is preferred due
to ready availability at low cost. After filling polishing chamber 22 with
polishing media 78, the second open end 28 having an extended rim 80 is
removably sealed such as with a snap-fit or threaded cap 82. If a threaded
cap 82 is used to removably seal open end 28, extended rim 80 is likewise
threaded for engagement within threaded cap 82. If polishing chamber 22
has only one open end 28, interior area 76 is loaded through open end 28
with IOL container 50 and polishing media 78 prior o removably sealing the
same with cap 82. Polishing chamber 22 is then placed horizontally
between two motor driven closely positioned horizontal rollers (not shown) to
axially rotate the same as described in U.S. Patent Nos. 5,571,558,
5,649,988 and 5,725,811 each incorporated herein in its entirety by
reference. After allowing polishing chamber 22 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

11
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EXAMPLE 1: Dry Polishing of Silicone and Hydroview™ Intraocular
Lenses
Ten silicone intraocular lenses and ten Hydroview intraocular lenses
are obtained for dry polishing in accordance with the present invention.
Hydroview lenses are bicomposite {enses having a hydroge! optic portion
and polymethylmethacrylate haptics. Two glass polishing chambers tubular

in form having a 2-inch internal diameter and 6 inches in length are obtained.

12
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and the chamber is loaded with an IOL container filled with 10 intraocular
lenses and approximately 20 gm of glass beads of 0.4 mm or less diameter.
A cap is then used to removably seal the second polishing chamber
opening. The polishing chamber once tightly capped is placed horizontally
on motorized rollers, or a tumbler. The tumbler is set at 100 revolutions per
minute for 36 hours. The IOLs are sampled at the end of 2 hours, 4 hours, 8
hours, 12 hours, 16 hours and 32 hours. The sampled IOLs are analyzed for
optic peripheral edge sharpness, haptic polishing using high magnification
microscopes.

The method of dry polishing IOLs, as well as the |OLs produced
thereby in accordance with the present invention provide a cost-effective
means by which multiple IOLs may be simultaneously polished without
having to dry or dehydrate the same prior to further processing steps such
as applying a consistent surface coating. Additionally, the methods of dry
polishing |OLs of the present invention allows the manufacturer to polish an
IOL’s haptics while maintaining well defined edges on the optic portion
thereof. Well-defined optic edges are an important feature to eliminate or

minimize the risk of developing posterior capsular opacification of the IOL

following implantation.

13
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- 10<, (V‘ioo/@%lr@ ?Pe%ifﬂ&%/@;)ﬁ?em &F HEERSEMT indaER, ithwin B EBnkdst to those

mLO%O8: ()
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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devices comprising:
obtaining a polishing chamber with an interior surface defining
an internal area and one or more openings;
fixing an intraocular lens container with an exterior surface and
an interior surface defining an interior area filled with one or
more intraocular lenses portions of which extend beyond said
exterior surface for exposure thereof in said internal area of
said polishing chamber;
loading at least a portion of said internal area of said polishing
chamber with a dry polishing media;
removably sealing said one or more openings; and
rotating said polishing chamber to polish said portions of said
one or more intraocular lenses exposed to said internal area of

said polishing chamber and said polishing media.
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1010%g: () - 10%@ () - &1%( %n&)a_ %gl%%g( zﬁamber with an interior surface defining
an internal area and one or more openings;
placing one or more intraocular lenses within said internal area;
loading at least a portion of said internal area of said polishing
chamber with a dry polishing media;
removably sealing said one or more openings; and
rotating said polishing chamber to polish said intraocular

lenses in said internal area of said polishing chamber.

3. The method of claim 1 or 2 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 intraocular lens container
remains stationary within said polishing chamber during

rotation of said polishing chamber.

5. The method of claim 1 wherein said intraocular lenses are
partially enclosed within said intraocular lens container to

protect an optic peripheral edge thereof.
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6. The method of claim 1 or 2 wherein said polishing chamber is

rotated at a speed of approximately 50 to 200 revolutions per

minute.

7. The method of claim 1 or 2 wherein said polishing chamber is

rotated at a speed of approximately 100 revolutions per minute.

8. The method of claim 1 or 2 wherein said polishing chamber is

rotated for a period of time of approximately 2 to 48 hours.

9. The method of claim 1 or 2 wherein said polishing chamber is

rotated for a period of time of approximately 8 to 36 hours.

10.  Anintraocular lens produced using the method of claim 1 or 2.
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11.  Anintraocular lens holder for use in conjunction with an
intraocular
lens dry polishing system comprising:
a tubular body portion with one open loading end;
one or more elongated slots in said tubular body portion
extending from said open loading end to accommodate
extension of intraocular lens haptics therethrough;
retaining disks for protection of intraocular lens optics; and
closure means to removably close said open loading end;
whereby said closure means allows for ease in opening and
securely closing said open loading end of said tubular body

portion for loading and unloading intraocular lenses therein

between said retaining disks.

12. The intraocular lens holder of claim 11 wherein said tubular
body portion is made from a material selected from the group

consisting of glass, plastic and metal.

13. The intraocular lens holder of claim 11 wherein said retaining

disks are manufactured from a material selected from the group

consisting of natural or synthetic rubber or plastic.
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14. The intraocular lens holder of claim 11 wherein said tubular

body portion is sized to accommodate a plurality of intraocular lenses.

15. The intraocular lens holder of claim 11 wherein extended
clamps are formed on an exterior surface of said tubular body portion
to allow said tubular body portion to be fixed within a polishing

chamber.

16.  An intraocular lens produced using the intraocular lens holder

of claim 11.
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17.  Anintraocular lens dry polishing system comprising:

an intraocular lens holder formed from a tubular body portion
with one open loading end;
one or more elongated slots in said tubular body portion
extending from said open loading end to accommodate
extension of intraocular lens haptics therethrough;
retaining disks sized for placement within said tubular body
portion to protect intraocular lens optics;
closure means to removably close said open loading end;
extended clamp means on an exterior surface of said tubular
body portion;
a polishing chamber with an open end sized to accommodate
placement of said intraocular lens holder containing one or
more intraocular lenses in an interior area defined by an
interior surface of said polishing chamber;
retaining means formed on said interior surface of said
polishing chamber removably engageable with said extended
clamp means to fix intraocular lens holder within said polishing
chamber;
polishing media filling at least a portion of said interior area of
said polishing chamber; and

closure means to removably close said open end of said

polishing chamber.
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19. The intraocular lens dry polishing system of claim 17 wherein
said polishing media is selected from the group consisting of glass

beads, silica gel, silica and aluminum oxide.

20. The intraocular lens dry polishing system of claim 17 wherein
said tubular body portion is sized to accommodate a plurality of

intraocular lenses.

21.  The intraocular lens dry polishing system of claim 17 wherein
rotation of said polishing chamber causes repeated contact of said
intraocular lens haptics with said polishing media to polish said

intraocular lens haptics.
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