SYSTEM AND METHOD TO REDUCE SURFACE CONTACT BETWEEN OPTI C AND HAPTI C AREAS
TECHNI CAL FI ELD OF THE | NVENTI ON The present invention relates to

i nt raoculwo 20emEex®ms More particularly, the present invemrCiras2e60loaices t o
providing different surface roughness on the haptics and optic zones of a
| ens. BACKGROUND OF THE | NVENTI ON The human eye can suffer a nunber of

mal adi es caus) ' ' ' | Si noval of

t he natural %ﬁ?%@ﬂ@ﬁi&@@ %%ﬁcﬁﬁ%ﬁgﬁg{?é Mﬂ‘gyeégm’ %ﬁgmanti ng
or replacing the natural | engPHMCAND HAPTIOAREAS! ens. Intraocul ar | enses
(1OLs) generally include an optic zone and two haptics. The optic zone is
the part of the lens the patient sees, and is manufactured to be free of

bl em shes or manuf act ur TECHRE ABEFIEED ORTHEMNVENTRON used to hold the
lens in a desired position and orientatiton. Tn sone situations, the |lens
may hav® a single curvature or surface. In other situations, the |lens may
be toric or asp | q I d ave an
optic zone wt hﬁ‘gégf%ér{eg}tgrﬁfegﬁ 8&6%'3’?%3{0&18#52‘%” gﬁﬁggﬁ%p@??ﬁn@g& peé>r<I end out to
about 13 -theE3presemb inizemtiongrelatpb dmpedviding diffdrbet $wafece nmughaepsiondime , an

I nci si on oI] abouqtégﬁ.4-_3.0 rrmfma?/ be fornmed in the eye. The 1OL may be

fol ded and @RS ARG P65 0T /€AScannula with a di aneter of approxi mately
2 Mm One nethod of folding the 1OL may involve folding the haptics inside
the optic zone, so that gACKGEROUND OFTRESINVENTEONN the eye, the optic
zone unfolds and the haptTcS can be extended and attached as desired.

Manuf atd ur i ng an intraocul ar | ens generally includes machining an optic pin

to a specified FRUANARFSeRICAPEHNARS hGmBRR of ARiddied BRESInGmilde Pi N

deterioration to complete loss of vision. Removal of the natural lens may

involve making an incision in the eye and augmenting or replacing the natural

lens with an intraocular lens.

15 Intraocular lenses (IOLs) generally include an optic zone and two
haptics. The optic zone is the part of the lens the patient sees, and is
manufactured to be free of blemishes or manufacturing indicators. The
haptics are used to hold the lens in a desired position and orientation. In
some situations, the lens may have a single curvature or surface. In other

20 situations, the lens may be toric or aspheric to correct a particular malady.

An IOL may have an optic zone with a diameter of about 6 mm, and the
haptics may extend out to about 13 — 13.5 mm. During implantation of the
lens into a patient, an incision of about 2.4-3.0 mm may be formed in the eye.
The IOL may be folded and compressed to fit in a cannula with a diameter of

25 approximately 2 mm. One method of folding the IOL may involve folding the
haptics inside the optic zone, so that after the IOL is positioned in the eye, the
optic zone unfolds and the haptics can be extended and attached as desired.

Manufacturing an intraocular lens generally includes machining an
optic pin to a specified roughness on both optic and haptic zones of the pin.

30 Both of these zones are manually polished to a surface roughness on the



Bot h of these zones are manually polished to a surface roughness on

t heorder of 0.260 mcrons or |less. The finished optic pinis used to

i nj ecti oowoabo/@spai r of wafers used to formthe 10L. Apcoruseevpereazii gm i n
t he manufacturing of intraocular lenses is the form ng of a haptic zone
havi ng the sane surface roughness as the surface roughness of the optic

he sam. o2 0ehat 02ePlRib Ptk b esss THR THERERE Tn Ll EBRiB Ty "Por
t he hapti Capan%ﬁ/\faf@x@hﬁe@ fodotrheh®@pdiLc zone. The adherence of a haptic to
the optic zone may be |ikened to the adherence exhibited between contact

sur faces when tvvo snoot h or pol.ished surfaces af)e in contact. The situation

may be worse if Pﬁ@@%?é@d'gr@r'ﬂzﬂ&%@a&‘ﬁ@%ﬁmg p 'rntré‘QQHl@F@n%éﬁ thew gl ass
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relative to t er or applying signi |cant for es to pu m apart .
Wth ré‘spemughoes;mpt ihesopttcm)rmpt(i)nenseéwvofdxallngjk#@rsurfaceepaghnesafdnapt ic
from an op zone

1 1 h t hat
o aner iarlis e Bte 8% SR8 as Meciliact Toigiiess WAk iR rofes sl ' "

i ntervent i gisdflity i6r Sierregic. zo%bﬁb%@ré ftﬁth%%pﬁ%ﬂ@ﬁhé"@dﬁeﬁe%eb?@ hapti c
to separate fromthe optic zone. In sone situations, a haptic may be

adher ed t chapils tofbe optie zene mayes Ilh@necbt%fagaﬂh@yemmewm@bhetw&m vening to

apti o auesPam LRee i Sienghobir dfusib duffert AR e

adher el t osituation PhaCb& WiRsé ifthe icbhtact Berfacsggerwets Fardeinple, Wﬁaﬁve the
lens and insert a new lens. In these enbodi nents, there is the danger t hat

the sur gedWonglaseiRARGR At Gariaet SeRaatoR Y e PEsSiblecorly bYHlidingg t he

removal pr %\f&% ﬁ{%ﬂ ns will

not have t éne ?é(]g?\gl cu t.%@gpﬂwﬂgg t %gilbg tr?lgla S of an
i ntraocul ar Iens may include an optic zone having a first surface topol ogy
and a haptic haWithgespexddo hdptcs,fthe eptiopofarg@ysurghen ¢d separate a haptic

from an optic zone may be more limited. In some situations, a haptic that has
15 adhered to the optic zone may release after a short time without intervention
by the surgeon, although the surgeon must wait for the haptic to separate
from the optic zone. In some situations, a haptic may be adhered to the optic
zone but may be released by the surgeon intervening to separate the haptic
from the optic zone, such as by using tools to pull the haptic away from the
20 optic zone. In some situations, a haptic may be adhered to the optic zone
such that the surgeon is forced to remove the lens and insert a new lens. In
these embodiments, there is the danger that the surgeon may damage the
bag or other portion of the eye during the removal process, and there is no

guarantee that the replacement lens will not have the same difficulties.



the second surface topol ogy reduces the ability for the haptic to adhere to
the optic zone. In sone enbodi nents, the first surface topol ogy conprises a
first surweceiwmsghness and the second surface topol ogyPcomgseemmsoca2 second
surface roughness greater than the first surface roughness. The second
surface roughness may be at least two tinmes greater than the first surface

roughness. I n sone enbodi nﬂ@MMOpol ogy conprises a
first surface geonetry and ogy conprises a second
surface geonetry different than the first surface geonetry. The first

sur f ace geonet r gmbodirhésts f aornidtraccdlacieng emneinciudesan dbpticzene pacieglzet ween
the haptic_and the optic zone duri_n%ai nsertion of £ e intraocul ar .| ens such

that the strst surfasantopolngyiand afgptic NaKRgiaeRd U dopg SYnWNPIRN i cat i on
fluld. TNetRaERBAd IaRE SoS0HP IdlcBAnO ABMPRE tRE hEBNCPAhdreS theat ur es

or negative features. manufacturi ng an i ntraocular |ens may
i ncl udeb f oopticzpren lopdnoe pimbodinenisn thesfirsbpuifacepiopotagy damprisks & firsti ng an

optic zone having a, first rface topolo coyresponding to an tic zone
"h an i nt rSgERCAPUBBRESART fli RETRNLSUHIRR oPologs RSS2 Seikh sur t ace
t opol ogy Célﬁrfé%%or%ﬂ@hﬁgsé Qre’étéﬁaﬂﬁbhfihé frdtRarfaBeé f eak. Tessecn@r ei n the

second surface topol ogy Teduces the ability for the haptic to adhere to the
opti c zonesurfacesiongheesmaiaydre at least moriimes gegatecthasribe iast wgfagef i r st

hapt ¢ zonbuaadERG L rBE Al i RS s e it AR PiSona ©
sur f ace r oslgfiRSSeh Ry and thaBeth®d Surfade pbicyyeconpiiBzes secdid sone

enbodi nents, the second surface roughness is at |east two tines greater
than the fsyrfacesaparaetey diflegemaban the ikt serfaed sapmeliys  Theolingt flgfage opti c

zone havi n@ec?méf ) Sha3Hé 5866nd Qeﬁé]@ge%gﬂgin?%ﬁf i &S PYcbbiwiedn " f ace
geonetry. ¥orm r% a haptrc zoné havrng a secan
haptic and the optic zone during insertion of the intraocular lens such that the
space formed by the haptic and the optic zone retains lubrication fluid. The
15 second surface geometry may have one or more positive features or negative

features.

One method of manufacturing an intraocular lens may include forming

an optic pin. Forming an optic pin may include forming an optic zone having a
first surface topology corresponding to an optic zone in an intraocular lens

20 and forming a haptic zone having a second surface topology corresponding to
a haptic in the intraocular lens, wherein the second surface topology reduces
the ability for the haptic to adhere to the optic zone. In some embodiments,
forming an optic zone having a first surface topology comprises forming a first
surface roughness, and forming a haptic zone having a second surface

25 topology comprises forming a second surface roughness greater than the first
surface roughness. In some embodiments, the second surface roughness is
at least two times greater than the first surface roughness. In some
embodiments, forming an optic zone having a first surface topology comprises
forming a first surface geometry. Forming a haptic zone having a second

30 surface topology comprises forming a second surface geometry such that a
space is formed between the haptic and the optic zone during insertion of the

lens into a patient. In some embodiments, forming a haptic zone having a
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surface topol ogy conprises formng a second surface geonetry such that a
space is fornmed between the haptic and the optic zone during insertion of
t he | ens wot2e10e04pm5i ent. I n sone enbodi nents, form ng apoaptsc@9merse2 havi ng
asecond surface topol ogy conprises rotating the optic pin about a z-axis
and noving a cutting tool across the optic pin in one or nore of the

x-directio |_r I on, . -dir ' : odi rent s,
formng a E%%c{r{ags%rga%g tﬁé@‘Pﬁg X} egtgggot;aalﬂbéﬁgob gﬁBf’{og?f‘?@?n%%e%ﬁt ating
the optic piovingo®ulittingzesl scresstheoyptivgpia it ohéiongndreadf the xadirectiba, thet i ¢ pi n
based on a wavel ength and anpljtude. In some enbodi pents, form ng a haptic
zone havi n¥rayestien andtheizadiecstiono| I gPmesmbrdErents: iarmng a PG EPRe pi n
about a z-gx; [ | : P oV d on a
Fadi us- and g AAecBRY et ipoibap chiplisBs [aatnG . 0BG Birtashiaesl o

pat i ent5 magxis modudevingla cgting tool @icsdssithe optinpirehased nsexr wavegjengtheaantul a i nto
t he incision, .ﬁgd 3dvanci nrg ag. | nt rafocul ar lLen thr05%h. the cannula into
the eye. TREPIAL,JR §OGIE PRRSAIMSNE O &R ﬁ‘f FRNG GHYNAAPRYPY fi r st
surface t opgkRVtopBby dAMbrisesBKAMg the TPEERth AB6IEE 8- DRPSN@BYOVIEA t hat
the second surface topol ogy reduces the ability for the haptic to adhere to

the optic edting teoliasipssdherapdicsnin besed e a radiusoand an angles t hr ough t he
cannula. In sone enbodi nents, advancing the intraocular |ens through the

cmbodi ment s, t nanRaTROa el MERAELAT riBBkHRr IR B Rl Ry IBURETS, e (e

f ol ded10 nt makingl s inciien inTthe dyie; #risesting acangelaretorthiedncisionease¢cond surface
geonetry forma space to retain the |ubrication fluid during advancenent of

the intraoldNHICNGAR iﬂtmbﬁ{ '?'Pl%mfﬁ‘r'ﬂﬁm@. Cﬂﬁf‘_%iﬁo DB mEALs, the first
ambodi ment B0 epplaf RAREFMA.AEh 0ot 2838 NG SHist 3Gffacs Ty and
Enbodi nment 8 haptiahavipgiacseiandnsayfacedbpdiegaisuopthat thesecbad isngaee f i r st
topology reduces the ability for the haptic to adhere to the optic zone during
15 advancement of the intraocular lens through the cannula. In some
embodiments, advancing the intraocular lens through the cannula comprises
folding the haptic inside the optic zone. In some embodiments, the method
may include injecting lubrication fluid inside the folded intraocular lens. The
first surface geometry and the second surface geometry form a space to
20  retain the lubrication fluid during advancement of the intraocular iens through
the cannula. In some embodiments, the first surface topology comprises a
toric or aspheric surface. In some embodiments, the first surface topology

comprises a diffractive zone.

Embodiments of an optic pin may include an optic zone having a first
25 surface roughness and a haptic zone having a second surface roughness.
The optic pin may be used to manufacture wafers for forming an intraocular
lens having an optic zone with a first surface roughness and a haptic having a

second surface roughness.

Embodiments of an optic pin may include an optic zone having a first
30 surface geometry and a haptic zone with a second surface geometry. The

optic pin may be used to manufacture wafers for forming an intraocular lens



surface roughness and a haptic zone having a second surface roughness. The
optic pin nmay be used to nmanufacture wafers for formng an intraocul ar |ens
havi ng arwopbiomw4zzmse with a first surface roughness andraThspimwoelsayi ng a
second surface roughness. Enbodi nents of an optic pin may include an optic
zone having a first surface geonetry and a haptic zone with a second

For mng ant Ry DHE ZRE By T Snas GREa R T HRR BT P o

geonet ry agstondapisce devvhétgy.a second surface geonetry. In sone
enbodi ments, a method for inplanting an intraocular [ens may include
fol ding the haptlcs of the | ens inside the o tIC zone of the |lens, wherein

the haptics may/NsamRe gmhpdineats; 38! sto"g' arting ﬁ'&l’f‘tf%u@]'rl?'&%@qyoughness
of the opt |'nEIu%i%rf8Id§r§TE aéﬁ?:s%ﬁfﬁf% Qnélﬁett}}i@oﬁﬁ@%bﬁé of FheI[ BRsOPLi C zone. In

sonme enbodi nent s anting an i ntraocular 1ens may include
f ol di néd t hehamam ﬂ'ceshaxﬁtldsh”eay base iarmirtbeetrbaglopesscgreater than thesudasg wher ei n

t he haptlcs a rface eorretry ev h renc of the haptics
o the opt FRUOBBRES SEB e Srrrres apriea et e ol The
| OLs may bgydeol ded for |nsert|on into a cannula. Mcrofissures or other
features of the surface geonetry of the haptics may help retain lubrication

fluid between various portions of the ICL to inhibit the haptics from
sticking to eaclh sgmeemhodimentspainaethod dor lmm@mtlrma?@mtsaqmtard@wmaages of

the embod! HEALS ikl ARIhAIRLE didb RAGRAIL Shuegrest pladnand under stood

when consi njunctron vm escri p I'on’ and t he
acconpEnyi wgeMrameﬂwtloB%EF h%@%ﬁﬂc@@éﬁnéfw&d:ﬂ»r@\&ﬁadhémhee obthal et e

under st andl'llanp |cgfto ttrbee oBtrlce ;grrllé trr“/beo%tlrhggtsa&qOLs may be soft-foldable lenses.
The 10Ls may be folded for insertion into a cannula. Microfissures or other
features of the surface geometry of the haptics may help retain lubrication
fluid between various portions of the IOL to inhibit the haptics from sticking to

15  each other or the optic zone.

Other objects and advantages of the embodiments disclosed herein will
be better appreciated and understood when considered in conjunction with

the following description and the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES

20
A more complete understanding of the present invention and the
advantages thereof may be acquired by referring to the following description,
taken in conjunction with the accompanying drawings in which like reference

numbers indicate like features and wherein:

25 FIGURE 1A is a diagrammatic representation of one embodiment of an optic

pin having one embodiment of a surface geometry;

FIGURE 1B depicts a close-up side view of the surface topology of the
embodiment of the optic pin of FIGURE 1A;



advant ages thereof may be acquired by referring to the foll ow ng
description, taken in conjunction with the acconpanyi ng drawi ngs i n which
i ke ref ewenom/mssobers indicate |ike features and wher ePOT/USR@BYIREICIA i s a
di agrammatic representati on of one enbodi nent of an optic pin having one
enbodi mrent of a surface geonetry; FIGURE 1B depicts a cl ose-up side view of

the surfac | of,. the enmhodi nent of.. the opti ,n of FEl 1A; Fl GURE
oni o n o EGURRE B0 i EmE B T AT fitiohilh i drfieBl et of o dRes
havi ng onepiamzeitigney edibodirsentl GFees gremmiddmetny, GURE 2B depicts a cl ose-up

side view of the surface topol ogy of the enbodi nent of the optic pin of
FI GURE 2A; _FIGURE 3A is a diagrammati ¢ reEresent ation of one enbodi nent of

an optic priPYRE 2R deristssaBo8PHmsiIdeview sfitvesWiasederelogy atith® RE 3B depi ct s
a close-u i | ur UrPehogy of the enbodi nent of the optic
pi n of FI &@E@@K}@rﬁ‘l@&ﬁ%&ﬁg@ ?@ Cfa]:qﬁleagr agrbr‘hti c representation of one

enbodi nent of an optic pin having one enbodi nent of a surface geonetry;

FI GURE 4B FIGURE SAiisA degrampntidaepiesentstioniad onerdrabedinndlobgp aptict he

enbodi nent_.of_t he ((E)_[)F:i o gldn of, El GURE 4A: FI (%URE 5A depicts a view of one
enbodi rrentp'Bihaf’WQ IR F‘&?J&W@S ac rgec%??éy’pi n, and FlI GURE 5B depicts a

cl ose-up side view of the surface topology of the enbodi nent of the optic

pi n of Fl GHIBLRA 3B-dépitlh BloSeRIFIiteNielnef thet suafe tapologof fhél) and the
various features and advantageous details thereof are explained nore fully

with ref er@Reediment pétheoeptis pintaf fidCbifodAent s that are illustrated in the
acconpanyi ng drawi ngs and detailed in the follow ng description.

Descri pti gagURE WA fs &8RYParmhiftit rBgred¥Bh&dtioR! ot one embodiment of an optic

10  pin having one embodiment of a surface geometry;

FIGURE 4B depicts a close-up side view of the surface topology of the
embodiment of the optic pin of FIGURE 4A;

FIGURE 5A depicts a view of one embodiment of the surface topology of an
optic pin; and

15 FIGURE 5B depicts a close-up side view of the surface topology of the
embodiment of the optic pin of FIGURE 5A.



processi ng techni ques, conponents and equi pnment are omtted so as not to
unnecessarily obscure the disclosure in detail. Skilled artisans should
under st amsip 2noviesas, that the detail ed description and rhe/tsp@iobict2
exanpl es, while disclosing preferred enbodi nents, are given by way of
illustration only and not by way of limtation. Various substitutions,

nodi fi cations, additions or r A éRW'I‘IBN‘ the scope of the

under |l yi ng inventive concept (@W@ﬁ%ﬂp’pﬂ nt to those skilled in
the art after reading this di sclosure. As used herein, the terns

"conpri ses, sin ncl u aV|n or any
other var: ati onf TR EgPdag jer fobH AR the VAR el tres 2DBHcyanb BN uei on.
For exanpl detaits thepssiie axbRAnsd moré Full With fsferiMaItatthe noRaimiGRgrr i ses a
list of elements is not necessarily limted to only those el enents but may

i ncl ud® ot%bo@n@%t@tﬁ& '"é')%ﬁfﬁtﬁéjslmihe ascempanyingawingstandsdetriled ocess,
article, %tﬁ@?cﬂl'b% \gf&%r De%‘,g g@%&&%&% r?&éatrﬁr?%k%@aﬁ contrary,

‘or" refers to an or —an to an e usive exanple, a

condi ti on poogssing secmﬁqw‘sL edmipynents amdeeqxilpmleat tird bewttetso Asindt ta ue (or
present) and B is nof ;fres ent) is false (or not present) and B

is true (dl‘”'"}?rcé§ﬁﬂ|¥ ° 5 eﬂB?Iﬁ“% e Q?@"t plitled grtisanss¥iyd  Addi ti onal Iy,
any exanpl gRiepétahd! H@Wé\ﬂ%r' ﬂ{b?tl‘gé H@&ll@&rd%b@n&‘& tHePseif; @?ﬁérﬁﬁ%s' n any

way as restri ctlons on, limts to, or express definitions o termor
t er ns Wi t lwhite @Iaclbhleg rreterigd embedlmemstafecglvm'ebys V\e»yaofpnlt&ramomdril)ust rations

are to be re ed as i . bed respect,..to.one rticular

o hod) mon At Y b Fnddiof AR sulistlligRE BPGHit Ry SaR ditariars o
will appr aeaﬁbﬁgérhehtsawmmheﬂs@bpé of e L\Mdéﬂ YH@ irlehfiRSE€o P@ﬁll or
illustrations are utilized enconpass other enbodi nents as

i npl enent fEcOME %ﬁﬁﬁ@dhﬁﬁf&l@%ﬁkll@ﬂeﬁﬂlﬁamﬂ@hrmn@thlﬁdgsdﬂﬁur@e gi ven
therewith or el sewhere in the specification and all such enbodi nents

areintended to A’seuéébche'r%?rg t%tt@rrps Ic%%ﬁr&%@.? “%mbngﬁwgf”e'frmlt%est,’er ms. Language

15 ‘“including,” “has,” “having” or any other variation thereof, are intended to
cover a non-exclusive inclusion. For example, a process, product, article, or
apparatus that comprises a list of elements is not necessarily limited to only
those elements but may include other elements not expressly listed or
inherent to such process, article, or apparatus. Further, unless expressly

20 stated to the contrary, “or” refers to an inclusive or and not to an exclusive or.
For example, a condition A or B is satisfied by any one of the following: A is
true (or present) and B is false (or not present), A is false (or not present) and
B is true (or present), and both A and B are true (or present).

Additionally, any examples or illustrations given herein are not to be

25 regarded in any way as restrictions on, limits to, or express definitions of, any
term or terms with which they are utilized. Instead these examples or
illustrations are to be regarded as being described with respect to one
particular embodiment and as illustrative only. Those of ordinary skill in the art
will appreciate that any term or terms with which these examples or

30 illustrations are utilized encompass other embodiments as well as
implementations and adaptations thereof which may or may not be given

therewith or elsewhere in the specification and all such embodiments are
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designating such non-limting exanples and illustrations includes, but is
not limted to: "for exanple,” "for instance,” "e.g.," "in one enbodi nent,"
and the |wbkeoloEabwdi nents of the present disclosure proecadasamiondsnnocul ar
| ens in which the haptics may be manufactured having a different surface
topol ogy than the optic zone of the 10L. A nethod for manufacturing an

I ntraocul a tnel . | ti ' Vi an optic
zone surfgléteér}%ggé ogy'hgﬁggg%ﬂﬁgﬁe%%% %P%&&%&Sﬁhg% hod f or
manuf act urdexigreatingpsuch morliming exanisies and hiiustraiond includdsadert isomstl ogy  of
the optic zone to have a first surface roughness and nmachinjng the surface

t opol ogy dimitebtonsler exagwir” tfer instance. s €cbndinng arwodBNgMacdd thehe surface
roughness an optic pin is generally the product of the speed and feed
rate of the machine. Thus, for a given speed and feed rate, a surface
roughness will be formed on the optic pin. By increasing the speed and/or
decreas$i ng t he Ermbddimands of tiee prastatdiscioagtengroyids an irdkadcoleelensOonver sel v,

by decreasing, the,speed and/ or ingreasi the feed rate. the surface
bughness WER s bR BAGE ) P an et R g e pRE RS it Ep8Rbly “or an
optic pin thak the opBeBbRe bifRdidly nmachining the optic zone at a first speed
and feed rate and machining the surface topology of the haptic zone at a

different speed and feed rate such that the surface roughness of the haptic
zone is hi gher Amgihetforqnanafasturpgpiiataosslar jensgpay indede. The surface

| ' . of . i .
| ndent ot i qnafitteBlinng, £2654Co Heil SARpH: Fpn SIFASI Wtidioaaht Bhilic, o
af f ect1Ovi szame surfazeftapolegy. A mettufoe merdifactotisg ahraptisyifh acsy inclueogy of

the optic rﬁggl'%ni%g tﬁg S(l).l aicg tg;i)or]og)? )o/f t?% &p%l%uzfo%%ttgrhea%eséj ﬁpsttsnr?fgcé he

roughness and machining the surface topology of the haptic zone to have a
second surface roughness. The surface roughness of an optic pin is
generally the product of the speed and feed rate of the machine. Thus, for a

15  given speed and feed rate, a surface roughness will be formed on the optic
pin. By increasing the speed and/or decreasing the feed rate, the surface
roughness will be lower. Conversely, by decreasing the speed and/or
increasing the feed rate, the surface roughness will increase. In some
embodiments, the surface topology of an optic pin may be manufactured by

20 machining the optic zone at a first speed and feed rate and machining the
surface topology of the haptic zone at a different speed and feed rate such
that the surface roughness of the haptic zone is higher than the surface

roughness of the optic zone.

The surface topology of an optic zone of an intraocular lens should be
25 free of indentations, scratches, nicks, and other blemishes that may
negatively affect vision in a patient. In some embodiments, the surface
topology of the optic zone of an optic pin may be manufactured such that the
optic zone of an intraocular iens formed by the optic pin has a desired surface
roughness. Furthermore, as known to those skilled in the art, the surface
30 roughness for an optic zone is ideally minimized to provide improved visibility
for the patient. In some embodiments, the surface topology of the optic zone

of an intraocular lens may be manufactured to have a surface roughness of

-8-



optic zone of an intraocular lens fornmed by the optic pin has a desired
surface roughness. Furthernore, as known to those skilled in the art, the
surface rwoghress3osor an optic zone is ideally m nim ze@CraSpeoowsmbe2

i mproved visibility for the patient. In sone enbodi nents, the surface

t opol ogy of the optic zone of an intraocular |ens nmay be manufactured to

have & Suré 288 i BHANGSE. 0! BrfibAEARBIOL £59 b RGN ufingfr | O ™

surface rou ness t I C zone.
enbodi ment syrfae roGghness imathe aptlsmohecen sopel @gbomfnetrhs anptQlc nzayne f or med

with diffractive zones or oth features known i In sone
enbodi mentR2Ve #8UEALE IRROIeBLSH 'E?SWP&*F zoRe fadped W'tgcﬁ\gfa&?v%ﬁ%%% PE pin may be
manuf aCturﬁﬁgﬁfé%ﬁn{eQ%oWh%stH f;ace topology of a haptic of an intraocular

y t

| ens for optic pin has a desired surface roughness. The ratio of
t he surface roughness of a haptic and the surface roughness of an optic
zone ey deterdnr&@mmenﬂv@dlmeetssﬂ}efmqedppbbgy obthe hapticapene ofam| adher e

to the surf ceto al of 0 Q dur i i nserti nof th

ntr nocul reteehia HRa Bttt S B3 the SR PR REY FRBHRILS 1 or ¢ he
surface tomping@wcalar i faaﬂtedcbyatnd dpie pihasaaidsaed fymer&&e%u Himas%ur f ace
topol ogy of the optic zone may be expressed as a factor, F.

haptic D opie @twrs@‘rtae RHHBF® folighnass 0§ @rhaptie artm@ﬁr%gf@cgfrougl@nw?/ i C and

Roplw is t t nts,
mas be grea eﬁﬁk{%&?eeg{a?/wgﬁ&? ﬁg“’hsét}ﬁg%t(g‘g érugft?% % golb% %%Nggne of an
opti c 10 n agherbdo the swfare hokdytofdhe apticrore durimg mdfwnsrtubfmee roughness

for an optic zo enbodi pents, FE may be reater than 3 (three).
Thus, H“H%%‘ilﬂ% 'eaﬁéntPGHE t'?%nfE en[@t!ﬁ’a?ft% aggAe! glﬁmgsshfngHeCS may have a

sur f ace surface topology of the haptic and the surface roughness of the surface

topology of the optic zone may be expressed as a factor, F. Namely,

F — Rhaptic
Roptic

15 where R is the surface roughness of the haptic and R_. is the

haptic optic
surface roughness of the optic zone. In some embodiments, F may be
greater than 2 (i.e., the surface roughness for a haptic zone of an optic pin
may be a factor of 2 (two) or more times the surface roughness for an optic
zone). In some embodiments, F may be greater than 3 (three). Thus, when
20 haptics are formed from the haptic zone, the haptics may have a surface

roughness that differs from the surface roughness of the optic zone.

A comparison of the amount of time needed to separate the haptics
from the optic zone may illustrate the effect that disparate surface roughness
can have on the ability for haptics to adhere to the optic zone. Table 1 lists

25 results performed for a control group (F = 1) and two test groups: Test group 1
is for an optic pin in which the lathe was turned at 20% feed; and Test group 2
is for an optic pin in which the lathe was turned at 30% feed.



roughness that differs fromthe surface roughness of the optic zone. A
conpari son of the anount of tine needed to separate the haptics fromthe
opti c zonwormw/d4bdoastrate the effect that di sparate surPatascavgbisess can
have on the ability for haptics to adhere to the optic zone. Table 1 lists
results perforned for a control group (F = 1) and two test groups: Test
group 1 is for an optic pin in which the |athe was turned at 20% feed; and
Test group 2 is for an optic pin in which the lathe was turned at 30%
feed. Table 1 Test group 1 and Test group 2 both required about a second for
the haptics to separateGfoupn t hg opti ®wzone, whiReleasbeint@ntrol group (using
the prior art paradigm may reqU|re 90 seconds to separate/ Fromthe
results listed in Fablet— y—be—appreet - i rasi ng the
surface roughness of tﬁg”ﬂﬁﬂtlcs Oéggﬁease t héitreSefeeded for the
haptics to separate fromthe optlc zone. A nethod for manutacturing an
intraocul ar Iens may 1 ngkdtde naruf achwpppg an optifgpin to|have different
surface geonetries|for the surfgce topology of the optic zone and the
surface topology of _the haptics|to reduce thel ahility of the haptics to
adhere to the opti¢ zonBest®ing |i nsePt44h of fthe I'BB&Ci nto|the patient.

FI GURES 1A and 1B deplct dlagrarnatic top and cl ose-up cross-sectional

vi ews of one enbodi-rment—of optt+e pil ed—for—manuf-actur ng an
intraocular lens. Optic pin 5 may |néﬁﬂ% optic zone 10 having surface
topology 12 with a first surface geonetry and haptic zone 20 having surface

t opol ogy 22 wi tTest ggaugoncngUTésigeogeRmth yequiledi abolr aesednaeryr tie formed to
replace the natural lens or to correct maladies in the natural |ens. Thus,

in some erPRicHEnEeParaty frapethepRiicapner while the Goptrabgeoupa(usingddhei ¢ pin 5
may beg fogd?%goﬁgp%tﬁﬁ@nﬁ’) rﬁay rﬁlﬁ{(&%%@&éﬂdté#otébpﬁaré@'lfroﬂ{ﬂie' fe8uit@n aspheric

profile, profi nown to
listed in Table 1, it may be appreciated that increasing the surface roughness

of the haptics may decrease the time needed for the haptics to separate from

the optic zone.

A method for manufacturing an intraocular lens may include

10  manufacturing an optic pin to have different surface geometries for the
surface topology of the optic zone and the surface topology of the haptics to
reduce the ability of the haptics to adhere to the optic zone during insertion of
the lens into the patient. FIGURES 1A and 1B depict diagrammatic top and
close-up cross-sectional views of one embodiment of optic pin 5 used for

15 manufacturing an intraocular lens. Optic pin 5 may include optic zone 10
having surface topology 12 with a first surface geometry and haptic zone 20

having surface topology 22 with a second surface geometry.

Optic zone 10 may be formed to replace the natural lens or to correct
maladies in the natural lens. Thus, in some embodiments, surface topology
20 12 of optic zone 10 of optic pin 5 may be formed to have a surface geometry
with a toric profile, an aspheric profile, or some other profile known to those
skilled in the art for correcting astigmatism, cataracts, and other eye maladies
without departing in scope from the present disclosure.
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skilled in the art for correcting astigmatism cataracts, and other eye
mal adi es wi t hout departing in scope fromthe present disclosure.ln sone
enbodi mrenwe,20opi4535pi N 5 nmay have surface topol ogy 22 ofcmastico/ogwne 20
formed with a surface geonmetry distinct fromthe surface geonetry of
surface topology 12 of optic zone 10. In sone enbodi nents, optic pin 5 may

be forTed Such el BERAhel, SBATEH Yol AR AR ARaDY 2 1 e

that extend in a positive z- re ive t € optic zone
10. | n sonkaptictxatier@fameadpritie asiurfabe gepymstn/f distired fione the saffadene hapti c

zone surface geonejry_has features that extend jn a negatiye zdirection
rel ative tQﬁqrﬁ"ét%B{ $urfacestorg yc122‘671n%°t¥02.°r|eo 0.clnspime e wg@msace geonetry

of optic péaic%iwmggb ForREd %%ﬁ%&rﬁé%@ﬁ%é fpegm%ﬁ?{(df-@pgc oR@Ydt i ve
feature) or groove i.e., a negative feature). In a 2- rawi ng, a
posi tive fleast featuresyhatmxéend inca pesitivarizrdirestion oélative tptheesyrfanedofooptiegat | ve

feature may. _appeay to be goipg ipto the. er. ln so e di pents, the

e e PRy hn Br A e SR A B o B IS o
negative fieitidrRne sirteigdoniutsy haatddteredaNatasiend irf¥inkgblivey- radi ally, and
may termnate at the interface between optic zone 10 and haptic zone 20,

t he out er deggdionfrelatiyg tetheosiufang ofnptigizosentd. poerexampleetheesuifaceor exanpl e,

FI GURE 1B ' i1 t . i S ' , : ti
o rE 2 R o AR IS hERAY B el 0 RS A% RBRRRER Y2 o,
depi ct19 pdeaturs)eof grabue @8 ((.e., @ negatigeseatije)t hata 2Dedeanbg raipositivadi al |y

fromthe interface between optic zone 10 and haptic zone 20 to the outer
edge of hdBaiue MAYARREAr D BhgLOMINg Oith obthesprRareand & neaatiyedeaturg gher t han

rings 25 trﬂ?%aﬁﬁé‘aﬁ%ﬁ&@?iﬁ dgﬂé ﬂz\?q’%?'bp_ed pattern about haptic zone 20. In

Figure 1A, r exanpl e, e placed every 45 degrees. In sone
enbodi nents, surface topol ogy 22 of haptic zone 20 may further have a
sel ect ed surf ade sooegémbsdinents uthersurface geometheofaiaptict zorfec20 may

include continuous positive or negative features. A continuous feature may
15  extend axially or radially, and may terminate at the interface between optic
zone 10 and haptic zone 20, the outer edge of haptic zone 20, or at some
point in between. For example, FIGURE 1B depicts positive features (e.g.
raised rings 25) and negative features (e.g., grooves 26) that are continuous
axially. FIGURE 1A further depicts positive features (e.g. ridges 27) that are
20  continuous radially from the interface between optic zone 10 and haptic zone
20 to the outer edge of haptic zone 20. Ridges 27 can be shorter raised
areas higher than rings 25 that can be placed in a desired pattern about
haptic zone 20. In Figure 1A, for example, ridges 27 are placed every 45
degrees. In some embodiments, surface topology 22 of haptic zone 20 may
25 further have a selected surface roughness to further reduce the ability for a
haptic to adhere to the optic zone of a lens. Thus, each of rings 25 may have
a surface roughness which may or may not be the same as other rings 25,
grooves 26, or ridges 27. Haptics having a variety of shapes can be formed
from the haptic zone. By way of example, but not limitation, one haptic shape
30 is shown in United States Patent Nos. 6,261,321 and 5,716,403, each of

which are incorporated by reference herein.
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haptic to adhere to the optic zone of a |lens. Thus, each of rings 25 may
have a surface roughness which may or may not be the sane as other rings
25, groowse 2860463051 i dges 27. Haptics having a variety eCTalsapesswan be
formed fromthe haptic zone. By way of exanple, but not limtation, one
haptic shape is shown in United States Patent Nos. 6,261 ,321 and

5,716, 403, each ' ' DO : erence herein. Fl GURES 2A
and 2B depi ct d?%‘#%ﬁ%’i\%ﬁ?ﬁﬁ%@%@@@ﬂ’g‘%ﬁg@%@ﬁ@t‘f%ﬁaﬁ‘p Qfoé\ffs of one
enbodi nent sedtionat viewsiof onehanbodintmt bhegtid pipM haying3ubfacBapbdleggepe 20, in
whi ch the surface geonetry of haptic zone 20 is formed with straight |ines

28. Lines 2ihanlg Z08er 4t e Wil ihegs Wiace ceemetneRineaniic zaner 49 i foRmeRiness,
uni £ or m el ARk irald RS 2821 Hds>s Al 1R REBHANR Frbusiddelln S depi cted
i [ Fd's odi‘rent  pro od 0

i n FI GURE trates one e uce y a nme _

manuf ad ur umiprimthidkinebs t urefocmnt ieiglgt, vadus seightss tindiotiesr paramztersi n t he x-

di rection, .can no in the z-di tion, but cannot nove.in the ydirection.

I GRE SA QREC BB B8P BedinichiG oA Misseatn one bodiectt piadured Bl vi ews

of one enbeduea MbneBbifing!iA whidRiHd LG 1611 & EQRAAM fPnRivelifipt i ¢ Zone
20, in which the surface geonmetry of haptiT zone 20 is formed with straight
| i nes 28. thenedirzgtiomcapenpue inethehzvdiregtionabiubaanndtiroeve istheuni f orm .

t hi ckness, .. it.fﬁrm hei ght, various heights, and other parameters. Optic pin
5 depi ct eadlr‘%’ 'P"GURE 3A il lustrates one enbodi ment produced by a nethod of

manuf acturing in which the cutting tool is constrained to nove in the y-

di rectffon, can FIGUREBA ed 3Bdemettdiagranitiatic tpaid 6@¥e-upcros xdi recti on.
FI GURE 4A depi cts one enbodi nent. of optic pin in which the surface
t opol ogy 28edigBalyviews chpneerapodinyeatar apticarin fohayiag suHases iepae@sd?2 30.

o combi Aairas PR Ags T WBToRE Sife SREntn Y Hacter ke &4 s BRpky’ "o ©F
enbodi nentwiti siopightlinEes2®. Herisc8echaly heFoBuBEE Maing Vdrissisrtaickngsd,hat  hapti c
zone 20 m-:IL}lniform thickness, uniform height, various heights, and other parameters.
15 Optic pin 5 depicted in FIGURE 3A illustrates one embodiment produced by a
method of manufacturing in which the cutting tool is constrained to move in
the y- direction, can move in the z-direction, but cannot move in the x-

direction.

FIGURE 4A depicts one embodiment of optic pin 5 in which the surface
20 topology 22 has a plurality of raised areas 29 and recessed areas 30. Raised
areas 29 and recessed areas 30 may be curvilinear or rectilinear or some
combination thereof. FIGURE 4B depicts a close-up view of the embodiment
of optic pin 5 depicted in FIGURE 4A, illustrating that haptic zone 20 may

include positive and negative features.

25 FIGURE 5A depicts a view of one embodiment of surface topology 22
of optic pin 5, in which the surface topology 22 has a plurality of raised areas
29. FIGURE 5B depicts a close-up side view of the embodiment of optic pin
5, illustrating that the surface geometry of haptic zone 20 may be constrained

to have only positive features.

30 A method of manufacturing optic pin 5 having optic zone 10 having

surface topology 12 with a first surface geometry and the haptic zone 20
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I ncl ude positive and negative features. FIGURE 5A depicts a view of one
enbodi nent of surface topology 22 of optic pin 5, in which the surface

t opol ogy W0 2hm4s30pl ural ity of raised areas 29. FlI GURE PBTASPos0ca2

cl ose-up side view of the enbodi nent of optic pin 5, illustrating that the
surface geonetry of haptic zone 20 may be constrained to have only positive

surf ace. t oI5 $BsBhe SRS BbUely, Ml WU oosi GG & Albs brSRRR ;4 "' "
20havi ng aa sebine and Seleeting opetatingrarametdrs @f thosidching. g sonwe ece of st ock

I n a machi ne and sel ecting. operating ararreters of the chine. In sone
enbodi ment ¥NPdiREVS. R ingemay becselected to PERMIdR retation ggwe&le%@fpl ece of

stock in té‘t@cl&rﬁ’gel)@gﬂag{éjaﬁd’fdrf@ 6@?étﬁé’lt@nfd?/erm¥%eraﬁeof@e@tﬂtl ét@olcuu' ng

tool in x , y an I ons he'to may be operable to rotate
pi ece & smo«;k(amdadmetstlomd Trheet taviol mwlbe/eperabtqdoanwtﬁcbbeiplem d¢ftstodiead of

or x -y e S e elpoRRan @osR or B8 Neaia Nom PHANGHOD KAt (1 ng

head. In ob\ea HiERRehER Bhd anfieRAGE, @ﬁ@?@@h@la?@eﬁ@h Bex%h@&%&@ina@&er ate
tool travel synchronous w th part rotation to forma first surface geonetry

and a secdA®Ensurg pasisfepesitioning RéEthe euttigg sepd] In onsleBUREEMEAB, 2A- B, 3A- B,

" whi o Qrsan npaspiig P 5ot e Bra Bol PRI PR GRouSl 1 The

head dfo t heittepaitiroi@atibned foray aiigstasuraicejedhtstal indh secéndsugfadeat anpl i t ude
of 0.1 mmfor a desired feed rate and speed. FI GURES 2A and 3A depict views

of one emfRAMRRL of optic pin 5 in which surface topol ogy 22 of optic pin
5 is manufactured with the head of the cutting tool nmoving in the

x-direction anRéMridifstir ' FIBUIRES 1A SRER! BUEB Y4A-B, 5A and 5B,
FIGURE 1A depicts a view of one embodiment of optic pin 5 in which surface
topology 22 of optic pin 5 may be manufactured with the head of the cutting
15  tool moving at a wavelength of 0.4 mm and at amplitude of 0.1 mm for a

desired feed rate and speed.

FIGURES 2A and 3A depict views of one embodiment of optic pin 5 in
which surface topology 22 of optic pin 5 is manufactured with the head of the
cutting tool moving in the x-direction and in the y-direction, respectively.

20 Those skilled in the art will appreciate that by changing the operating
parameters of the machine, the surface geometry of haptic zone 20 may have
different characteristics. The characteristics may vary by axial or radial
position, may be symmetric about an axis or plane, and may repeat or may be

independent.

25 Optic pin 5 depicted in FIGURE 4A illustrates one embodiment
produced by a method of manufacturing in which the cutting tool is free to
move in the x- and y- directions and can move in the positive or negative z-
direction. Thus, surface topology 22 of optic pin 5 depicted in FIGURE 4A
may be the result of combining lines 28 in FIGURE 2A and FIGURE 3A such

30 that, at some points in haptic zone 20, lines 28 may combine to form positive
features 29 or negative features 30 and, at other points, lines 28 may combine

to cancel each other.
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Those skilled in the art will appreciate that by changi ng the operating
paraneters of the machine, the surface geonetry of haptic zone 20 may have
di f f er entwohareeas®si sti cs. The characteristics nay varyPoy/uszeoloecmn2 r adi al
position, may be symetric about an axis or plane, and nay repeat or may be
I ndependent. Optic pin 5 depicted in FIGURE 4A illustrates one enbodi nent

roduced by a 10d: (R iz whi C ' ol is free to
ﬁove int hg X- r@hﬂg)e[no%fjrgg@kglogﬁsﬁgn I(E:asr?‘ %ﬁgﬁﬁ%}%ﬁﬁeéfh%é@ﬁef’ng or negative
zdi rect i onprodiboed by arrathod afimbogiacRingfin egticretha afutﬁngieqiolliltts E&dJe it<1513FI GURE 4A
may be the result of copbining lines 28 in F| QJRE 2A. and FlI GJRE 3A suc
th;t, at SOR¥e ﬂb?t"ﬁ’é' Qﬁ‘dﬂﬁ‘%oﬂﬁﬁédé@ﬁ TPy RRsitvEFHIrREteD form

positive fﬁ@UﬁE%Bzg?ﬂﬁtsrfSIg’t's'ﬁlﬁ) %@@M&\A‘?Bf éﬂf%féégtlogtéieog?ﬂﬁ%f @i nts, lines 28

may conbi ne to cancel eac tic pinb in Fl GURE 5A
i | ust fat esmbodineni ofl optia pinpd dilustedingythat tetsuotdceftopalngy af bptic pin 5n whi ch

e e Ll B8y PR el A Bl o W PaBE b

surface t qRaitR@Yz dalues rélRave tepiicBoie 6. optic pin 5, illustrating that the
surface topol ogy of optic pin 5 my be manufactured with the head of a

cutting tool constrained to have only Eositive z values relative to optic
zone 10. An adVAhedvrntage fahpvigadifferentsurface geemetiesray bedhepilie t he

Jone of an®; NEPERECH 198 bk GaRed BehEdh RaNREERR AR 1R A 02, POt -

M cr offi0s s Lingsoculacievs dueiagiimsdrtien béatHs lensinto the patiente rdicadfissores®r to retain
the lubrication fl uig to reduce the ability of the haptics to adhere to the
optic zoné@viigstndhe hants mayPrevidgRnovghaiclyrae daretain thedebdealign iids nay be

a. r educed birkglhddpichisity ' ARG &MErO% IHPBERSEGNS 11 the optic zone.

Another advantage to having different surface geometries may be a

reduced likelihood of the haptics leaving impressions in the optic zone. If the

15  optic zone is a continuous piece of material and the haptic is formed with the
surface geometry of haptic zone 20 having thinner or otherwise more
deflectable features, the haptic (and not the optic zone) may deform during
the insertion process. Thus, the surgeon does not need to wait to see if the
deformation will release from the material, but may instead insert the

20 intraocular lens as long as no deformation is detected in the optic zone.
Depending on the temperature of the operating room, the time saved may be
several seconds or longer. However, those skilled in the art will appreciate
that even a small time delay due to the haptics adhering to the optic zone may

increase the chance of the eye sustaining further injury.

25 From the foregoing description, those skilled in the art will appreciate
that optic pin 5 may be manufactured having the surface topology of optic
zone 10 with a first surface roughness or first surface geometry and haptic
zone 20 with a surface topology with a second surface roughness greater
than the first surface roughness or the surface geometry of haptic zone 20

30 thatis different from the optic zone surface geometry.

-14 -



optic zone is a continuous piece of material and the haptic is fornmed with
the surface geonetry of haptic zone 20 having thinner or otherw se nore
def | ect abWve 2hmatds306s, the haptic (and not the optic zonerTrmsgoodebmim duri ng
the insertion process. Thus, the surgeon does not need to wait to see if
the deformation will release fromthe material, but may instead insert the
intraocular le f i s Sy i LG zone.
Dependi ng on t@h %%@éﬁgﬁaﬁﬁzgﬁgﬂﬁgtgﬁy a%dr,%gj's%g%sﬁnﬁéﬁg t?':ie??eh&ess’g:\a[e)58may be

sever al seagith tsfe@nceao pairticutivenbodinidnts gt sikauld &d untdersteodthatvwhel

appreciate that even a small time del ay due totj}he_ hapti cs adhering to the
optic zoneeMBYdiMenteatilluplsatiieprdthat theaceRrokinedaysiitiog is ot Hevtednj ury.
From t he fign i bt i Ki ki 1 appreci ate
that opti Jeﬁﬁﬁ%gﬂﬁ&eﬁ‘gé"ﬁghﬂ%%re %Hngﬁgﬁ@ﬁg&%%@a@émeéqs\%’t ogy of optic
zone 16 wiitipravdmersts te diné eodadinghtsetescabed mabsve ave passblgediist ry and hapti c
zone 20 with a surface topolo W th a second surface ropghness greater
Chan the faAEmBiatTd ot AR YARLCDS. MRATEANT o SUUBHEATH of haptic zone 20
that is dijpesRrithents 38N WitRirPiPkl scopens tive! iahfiod 88 MRtaedhithe félltving
intraocul ar I ens of the present disclosure has been described wth

ref erence @@msarticul ar enbodi nents, it should be understood that the
enbodi ments are illustrative and that the scope of the invention is not
limted to these enbodi nents. Many variations, nodifications, additions and
i nprovenents to the enbodi nents descri bed above are possible. It is
contedPl ated that these variations, nodifications, additions and

i mprovenents fall within the scope of the invention as detailed in the
following claims. WHAT IS CLAIMED IS: 1. An intraocul ar |lens conprising: an
optic zone having a first surface topol ogy, and a haptic having a second
surface topol ogy, wherein the second surface
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t opol ogy reduces the ability for the haptic to adhere to the optic zone. 2

The intraocular lens of claiml1, wherein the first surface topol ogy
conpri seswea 2biwms3osur f ace roughness and the second surf ace/useom@oloowsy2
conprises a second surface roughness greater than the first surface
roughness. 3. The intraocular lens of claim2, wherein the second surface
roughness mmm nmes greater than the first surface roughness. 4
. The intr 1aim1l, wherein the first surface topol ogy
conprises a first surface geonetry and the second surface topol ogy
conpri ses second surf%%? eorretr§f]different than the first surface

I

geonetry. 5. THY IM@ECLY PURRGRY;

9claim4 , wherein the first surface

geonetry and t hg, §86OrshesHATIAS Y 8PS@IdE tbpbMgy; aRdce between the haptic
and the optic zone during insertion of the intraocular |ens, wherein the

space fornmed bya bagtihbating amegondsudigece tcopalegy, hereisthewgscoodisusiacel uid. 6

. The intr lLar _le f clai I . ce geonetry
conpri ses t§§§|%8? r%&*c}%&ﬁgiq@@gﬂégﬁ%g&%]gdﬁ%% ﬁgﬁﬁgr&%&?ﬁrgﬁ‘% ens of claim4
, Wherein the second surface geonmetry conpri ses one or nore negative
features. 8. A nethod of manufacturing an intraocul ar |ens, conprising:

formi ng ar?-opt i id&intraeewigr iessref-claigy Fi wigergih thstfirst sWfrcentobrifgya fir st
surface t - ' i ' ' ul ar | ens;
form ng aqﬁgﬁﬂ%l cs%ﬁ%ﬁﬁ@?ﬁ%@@@@%ﬁgﬂggbégéggfdo%gvg%{% rgsponding to a
hapt i d0i n ddneprisesraasecdral surfate, rovganessgteatersthantide first fsacfaceé opol ogy reduces
t he abili% for the haptic to adhere to the optic zone. 9. The nethod of
claim8, HIRASSSt or i ng an optic zone having a first

3. The intraocular lens of claim 2, wherein the second surface roughness
is at least two times greater than the first surface roughness.

15
4, The intraocular lens of claim 1, wherein the first surface topology
comprises a first surface geometry and the second surface topology

comprises a second surface geometry different than the first surface

geometry.

20
5. The intraocular lens of claim 4, wherein the first surface geometry and
the second surface geometry form a space between the haptic and the optic
zone during insertion of the intraocular lens, wherein the space formed by the
haptic and the optic zone retains lubrication fluid.

25

6. The intraocular lens of claim 4, wherein the second surface geometry

comprises one or more positive features.

7. The intraocular lens of claim 4, wherein the second surface geometry

30 comprises one or more negative features.
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surface topol ogy corresponding to an optic zone in an intraocular |ens
conprises formng a first surface roughness, and wherein formng a haptic
zone haviwg2a10as®8d surface topol ogy correspondi ng to &Chmasteoo/ 050612 he

i ntraocul ar lens conprises formng a second surface roughness greater than
the first surface roughness. 10. The nethod of claim9, wherein the second

Sur 1 | QOIS A WS nd g oL Su1 T ace

roughness. od o erein rmn pti c zone having
a first surfacdotnoipnglamgyptiopinespupridingg to an optic zone in an intraocul ar
| ens conprises form nlg@ia first surface . geonetry, and wherein formng a

haptic zone having {0 eesy %‘?ﬂq%ﬂﬂf 9 8dystitacederaicsy to a haptic in
t he |ntra%rﬂgrgprgﬁaq@§ tG%’ﬁWd{tﬁ%nfe%@mgtrgo?ﬂép@ﬁs,sUrface geonmetry such that

a space is t ween e haptic an e optic zone during insertion of
the | ehs into a pat ifemingEhaptieezanet hdngf seicandhs8rfasd dopdlogy or mi ng a

haptic zone havi ng a,second. surface topgl corresppendin Q haptic in
the | nt r accreapondnd 18 aipitcas theiengar e piecSpriRe 5fnd BudatEl s anc
moving a Q@ﬁélbgﬁl rédiflesaRé @bllity 1R tROhaptidtdladRerens thRé oplE 2oRé. t he _
x-direction, the y-direction,” and the z-direction. 13. The nethod of claim
8, wherein form ng a haptic zone having a second surface topol ogy

correspong@ ng t td Gl i Nt r : ni ating the
opt i ¢ pi n pout! e OHRALST dfint BowhBlei REHIH ah SRl SRS AR 12
based10n auraceltargody sodespanding ttean btic Zbre irebhdstradcutdrdens 8, wherein

formng a haptic zone havlngﬁa second surface topoLogy corresponding to a

haptic in OPHPF!SﬁfSrf‘ar(S%'UQa}f"lS 'éﬂwg§8§s$:cﬁrtijt\fvh@redrh rgpipg & rkﬂpﬂi'cabouft a
an"angl o. 752 fighetl SREMAA GulkaRe (PRI odriEpBRlIrG ' T hafe B8 2 {20 1
conpr i si ngntraocular lens comprises forming a second surface roughness greater than
the first surface roughness.
15
10.  The method of claim 9, wherein the second surface roughness is at

least two times greater than the first surface roughness.

11.  The method of claim 8, wherein forming an optic zone having a first
20 surface topology corresponding to an optic zone in an intraocular lens
comprises forming a first surface geometry, and wherein forming a haptic
zone having a second surface topology corresponding to a haptic in the
intraocular lens comprises forming a second surface geometry such that a
space is formed between the haptic and the optic zone during insertion of the

25 lens into a patient.

12.  The method of claim 8, wherein forming a haptic zone having a second
surface topology corresponding to a haptic in the intraocular lens comprises
rotating the optic pin about a z-axis and moving a cutting tool across the optic

30 pin in one or more of the x-direction, the y-direction, and the z-direction.

13.  The method of claim 8, wherein forming a haptic zone having a second

surface topology corresponding to a haptic in the intraocular lens comprises
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maki ng an incision in the eye; inserting a cannula into the incision; and
advanci ng an intraocular | ens through the cannula into the eye, wherein the
i nt raoculwo 2bBMESIENpPri ses: an optic zone having a firswecIust@omstcopol ogy;
and a haptic having a second surface topol ogy, wherein the second surface

t opol ogy reduces the ability for the haptic to adhere to the optic zone

during advrg ﬁ]qﬂé opli g}?abgﬁtr Qwiﬁénq Er{eaﬁlirﬁlé?;klﬁfﬁlgttgs 5888 ||£|rou The

nmet hod of c rern a vanC|ng raocufar ens t he
cannul a ccpmlbasedohai wanglength arapamplitude. de t he optic zone. 17. The met hod
of claim 16, further conprising injecting lubrication fluid inside the
fol ded intraocular Iens, wherein the first surface geonetry and the second

surface geget rjhd RER éﬂocﬁéﬁ%n BOwh8Feth 'Fbrhhﬁ’g btrtérdne%'n@mé\)@ g sdebhdg
advancenent of the intraocular |ens through” the cannula The net hod of

cl ai m §5, samkaceitopelhgy borrssp@rwlm@@atim@bcmg;hecmtrgocules Ialstmnnrlsms aspheric

ig%?fg es rgtaélpgﬁp%%pggirk%%ut az- aX|s aﬁ'}éq movmré 5 r&Sttlfn'grtcsngl acrE)fséi fe })8 cOI ogy

pin based on a radius and an angle.

15. A method for inserting an intraocular lens in a patient comprising:
10 making an incision in the eye;
inserting a cannula into the incision; and
advancing an intraocular lens through the cannula into the eye,
wherein the intraocular lens comprises:
an optic zone having a first surface topology; and
15 a haptic having a second surface topology,
wherein the second surface topology reduces the ability for the haptic to
adhere to the optic zone during advancement of the intraocular lens through

the cannula.

20 16. The method of claim 15, wherein advancing the intraocular lens

through the cannula comprises folding the haptic inside the optic zone.

17.  The method of claim 16, further comprising injecting lubrication fluid
inside the folded intraocular lens, wherein the first surface geometry and the
25 second surface geometry form a space to retain the lubrication fluid during

advancement of the intraocular lens through the cannula.

18.  The method of claim 15, wherein the first surface topology comprises a
toric or aspheric surface.

30
19.  The method of claim 15, wherein the first surface topology comprises a

diffractive zone.
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