| NTRAOCULAR LENS DELI VERY SYSTEM W TH A DI SPOSABLE PLUNGER SEGVENT AND
METHOD OF USE THEREFOR Cross Reference to Related Application This
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Application Serial No. 61/182,270, filed May 29, 2009, the entire contents
of which are incorporated herein by reference. Technical Field of the
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Background of the Invention

20
The human eye functions to provide vision by transmitting and refracting
light through a clear outer portion called the cornea, and further focusing the image
by way of a lens onto the retina at the back of the eye. The quality of the focused
image depends on many factors including the size, shape and length of the eye, and

25 the shape and transparency of the cornea and lens.

When trauma, age, disease or other malady cause an individual’s natural
crystalline lens to become less transparent, vision deteriorates because of the
diminished light which can be transmitted to the retina. This deficiency in the lens

30 of the eye is often referred to as a cataract. The treatment for this condition is
surgical removal of the natural crystalline lens and implantation of an intraocular
lens (IOL).

While early IOLs were made from hard plastic, such as
35 polymethylmethacrylate (PMMA), soft, foldable IOLs made from silicone, soft
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One commonly used injector cartridge design is illustrated in U S Pat. No.
4,681,102 (Bartell), and includes a split, longitudinally hinged cartridge.
O her deswonsioar3essel | ustrated in U S. Patent Nos. 5,494 pd¢841Sand/0553499, 987
(Feingold) and U.S. Pat. Nos. 5,616,148 and 5, 620,450 (Eagles, et al.), the
entire contents of which are incorporated herein by reference for all
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20 mammal. The plunger can then advance the IOL along the lumen of the cartridge
and into the eye. After IOL delivery, the cartridge is typically removed from the
hand-piece so that the hand-piece can be reused with a different cartridge. This
system, while generally desirable, has some drawbacks.

25 As one exemplary drawback, the plunger of the hand-piece or the entire
hand-piece must typically be sterilized (e.g., by autoclaving) after delivery of an
IOL. Such sterilization is typically required because the tip of the plunger often
enters the eye during insertion of the IOL and it can retain biological matter after
removal from the eye. The sterilization process can require significant amounts of

3 time and can limit the number of IOL deliveries that can be accomplished in a
given time span.

As another exemplary drawback, the plunger of the hand-piece is typically
sized to accommodate the size of a lumen of a particular cartridge. If it becomes
35 desirable to use a new cartridge having a different size lumen, an entirely new
plunger or entirely new hand-piece must typically be employed to accommodate
that cartridge.



pl ungers associated with these types of delivery systemare often forned of
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the length of the housing. The reusaﬁe segment typically includes a fastening
20 mechanism at a distal end thereof. When included, the fastening mechanism of the
reusable segment is typically a projection or a cavity. The disposable segment
typically includes an elongated body, a fastening mechanism at a proximate end of
the elongated body and a pushing surface at a distal end of the elongated body. The
fastening mechanism of the disposable segment, that that of the reusable segment is
25 typically a projection or cavity. The projection or cavity of the fastening
mechanism of the reusable segment mates with the projection or cavity of the
disposable segment of the fastening mechanism of the disposable segment to
releasably, but securely and rigidly, fasten the disposable segment to the reusable
segment. The elongated body and fastening projection or cavity of the disposable
30  segment are integrally molded of a single polymeric material. The single polymeric
material preferably has a flexural modulus of at least 3500 MPa.

In preferred embodiment of the invention the system can include either or

both of the following characteristics: an opening at a distal end of the cartridge

35 having a maximum internal diameter that is less than 4 millimeters; and/or a soft
push tip that is overmolded onto the elongated body at the distal end thereof.



Fig. 1 is a perspective view of an exenpl ary hand-pi ece and plunger of an
exenplary 1 OL delivery system according to an aspect of the present

i nventi orwORBh/132352s a magni fied perspective view of anPexarspdianys3ps oxi mat e
end of an exenplary di sposabl e plunger segnment of the IOL delivery system
of Fig. 1. Fig. 3 is a perspective view of an exenplary pre-loaded | OL
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present inveniion. Fig. IS a perspective view of an exenplary tool for
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di sposabl e segnents can, it needed or desired, be shaped or sized to
correspond to the nultiple different cartridges. Figs. 1-2 illustrate an
exenpl asy hand- Pigec® i3 Oarofillastraticanpl ahy dx@mplety veolyofyEgerh beingcewmddimce
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di sposabl e plunger tip segment 20 and a reusable plunger base segment 22.
The di sposabl e pROMERLG FGsPREIVRN ISV UTIRE BEn DM BMiE N dHREAQK tHBbRINGBH

has been provided with an exemplary soft tip in accordance with an aspect of the

20  present invention.

Detailed Description of the Invention

25 The present invention is predicated upon the provision of a disposable
segment for a plunger of an intraocular lens (IOL) delivery system.
Advantageously, the disposable segment of the plunger can enter the eye of a
mammal during insertion of an IOL and can then be disposed of after such insertion
rather than requiring sterilization. The disposable segment of the plunger is

30 particularly desirable for use with an IOL delivery system that employs a single
handpiece in conjunction with multiple cartridges. The cartridges can also be
disposable such that all portions of the IOL delivery system that potentially contact
the eye can be disposed of subsequent to delivery of an IOL. In such an
embodiment, multiple disposable segments can, if needed or desired, be shaped or

35 sized to correspond to the multiple different cartridges.

Figs. 1-2 illustrate an exemplary hand-piece 10 of an exemplary IOL
delivery system in accordance with the present invention. The hand-piece 10
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28 opposite a distal end 30. A fastening nmechanism 34 is |ocated at the
proxi mate end 28 of the el ongated body 26 and a pushing surface 40 is

| ocat ed awotzhm/dsxstal end 30 of the el ongated body 26. Phe/useusabize4 segnent
22 has an el ongated body 44 with a fastening nmechani sm 46 | ocated at a
distal end 48 of the elongated body 44. In the enbodi nent shown, the
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nmechani snselaﬂgoéetm@]pﬁgafed\t@uy Jorma twi st | ock connector. It wll be
understood that various different fastening systems may be enployed as |ong

as the systemrel easably, but securely and rigidly, attaches the disposable
segmentio 20 t o t The r eusatilk esepoeren?2 2Bas Hne chhmgsiedg body afdl with a elpstebing

segment 22, Onb e 30CRIGERR. 40 L Aube chRT B Olhee ghggybea T £rirpl and

the materia n’ﬁ e sarre or eren
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In the embodiment illustrated, the fastening mechanisms 34, 46
cooperatively form a twist lock connector. It will be understood that various
different fastening systems may be employed as long as the system releasably, but

35 securely and rigidly, attaches the disposable segment 20 to the reusable segment 22.

The housing 14 and the reusable segment 22 of the handpiece 10 can be
formed of a variety of materials and the materials for each component may be the
same or different. The materials of the housing 14 and the reusable segment 22

30  should be durable and rigid. Such materials can include, without limitation, metals,
ceramics and high strength plastics. It is generally preferable that the material[s] of
the housing 14 and reusable segment 22 be easy to clean, autoclavable (i.e., have a
melting temperature greater than 100 °C) or both. In a preferred embodiment, the
housing 14 and the reusable segment 22 are formed of the same material and that
35 material is a metal, most preferably stainless steel or titanium.

The disposable segment 20, including the elongated body 26 and the
fastening mechanism 34 are formed of one or more molded polymeric materials,
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g(r)l %/Ere @clp%llkplreécrabbfl godlibimolne,orlmqm! dbsﬁ'ﬂbk_ﬁtmbcmﬁmrppmp% i zlillaupiati'r;;ularlntzl‘rﬁ’e;n;1

. 1 5 |
present i n@éhdfﬂéﬁ?%g%?%@%ﬁf%&anggi%&@ﬁ@%‘%@%gﬁ g@m,&gagastca o

mol ded) . | €MPaknnore typiealie ot dedsh LophQ eB| Biore, (Y piealy @ Tadst 30 89?}%} ion

g: ggredel; fe i W%@évéﬁpaﬁb@ Aeleadli TGRS BWRAAL HhotuRBWT théle makelald on
ure.
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materi at neEgiddastiemacdritd bedormehef nibseopvaly ednytatibleemdiesiahl end of the
di sposabl e segnent. Preferably, the soft tip material is adhered or
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materials (Rydie I gdh ngﬁ,q%r' dygichieYIer "ehEl ty R
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liquid crystal polymer, combinations thereof or the like.

Advantageously, multiple disposable segments according to the present

invention can be rapidly and inexpensively molded (e.g., injection molded). In

25 turn, it becomes much more reasonable in terms of cost and other efficiencies to
use a new disposable segment for each IOL insertion procedure.

As an additional advantage, these disposable segments can be more easily

provided with soft tips. In particular, a relatively soft material may be overmolded

30  or otherwise located at the distal end of the disposable segment. Preferably, the
soft tip material is adhered or otherwise non-detachably attached to the material of

the rest of the disposable segment. Such adhesion can be a natural adhesion
between the materials (e.g., natural adhesion occurring during overmolding) or an
adhesive can located between the materials. Fig. 7 illustrates such a soft tip 60,

35 which also provides a pushing surface 62 for pushing an IOL. The soft tip material
will typically exhibit an elongation at break of at least 100%, more typically at least
200% and even possibly at least 400%. The elongation at break of the soft tip
material is typically no greater than 1500% and even more typically no greater than
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will typically exhibit an elongation at break of at |east 100% nore
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the like. mateneﬂ:r efe pasicudadp dierieabtle fonegusbing an ﬂ()fcaﬂa'oug]h a pamow lumen

el astorrerl rgf\e;qi@%a%g@{) %MCB R OB eﬁlgfé'h thernopl astic. The soft tip

mat eri al ogl ca y conpati Exenpl ary potenti al
mat eri al s [ ncI ude, without limtation, styrenic block copol ymers,

pol yol efin bl engge (seip cﬁha§é IORhéE GH hOVdriety he ARidéradlt | sucROAY Wilgdonanes
(TPUs), thernoplastic co

, t des
ref erence E@SIIMET, QoMb 18“%/ Sqr% tt?lﬁthéﬁer HDaFe?BFSfFﬁTI%' %“té‘?ﬁqnggtge f@hh[ﬂj
accor gamcegwérial ?@ an Riss@néric mmalpwhldfhmaggfet therlgeset l(a)r hizerneopllastien The
ext endi n its len ,
75 “The. catdl b atasnaRany i AR 508 Hielod Ty e b e, - FACETHIAL, Dot
cartridge mtetrmla ua;nladealw@lmwwlanaatwme;tmmq blogk cppolyniess.cpelyeledigeblends
i ncl udes a p)goelgétoh{f?%cdhﬁ@)i?‘% ﬁﬁ%&?la@ﬁgcﬂ}gﬁéﬂﬁ@iés 7@FH¥§)eWﬁ§rIﬁd)lﬂﬁ§hé he

tip 80. Th 80 is i ned” hereln an any portion of the
cartridge ?QPQ Inestersand {Bermeplasiia pelvamidesye during insertion of an 1OL
wi t hin,t hat eye. Pr ef erabl y the maxi mum di anmeter of |unmen 72, taken
per pendi cul ar t % hi n. t reater

mllimeters (m*r) f 3no&lﬁrreeiét ﬂﬁm{rh@ﬂ%ﬁn iﬁ?ﬁ‘&ﬂ f@ﬁnﬁigéhﬁg B no

greater I t haasno#da[rme wih thaprerseﬂ‘gmvéﬁtlmay The daotridigd 70f hasud hirmpére 7ieikfandarg
t
mat eri al S gbfyArPIAER 1o ARALIERT) 115etBRIC] 86 AOIOE THOr TRY cliyidee

vl ene mat er |
cartridge 70 and;}umeg&%@(tmég*@gampéommeéerﬁnéém g@ﬁamldg%zott%atdlatam@ be

used in, cong ehd SatAgdr7 0. hThecaaaake TOVRELES A tip 80 at its distal end 76 and the
lumen 72 extends along the tip 80. The tip 80 is defined herein to include any
portion of the cartridge 70 that is inserted within an eye during insertion of an IOL
within that eye. Preferably, the maximum diameter of lumen 72, taken
perpendicular to the length (L), within the tip 80 is no greater than 7 millimeters
25 (mm), more typically no greater than 5 mm and even possibly no greater than 4

mm.

The cartridge 70 may be formed of multiple different materials. In a
preferred embodiment, the cartridge 70 is formed of a polymeric material and more
30  preferably, a polypropylene material. The cartridge 70 may also be disposable.
Examples of cartridges that could be used in conjunction with the present invention
are described in U.S. Patent Nos. 6,398,789, 6,143,001, 6,083,231, and 5,947,976
all of which are incorporated herein by reference for all purposes.

35 The plunger of the present invention is used to assist in the delivery of an
IOL into an eye. The disposable segment of the plunger is releasably, but securely
and rigidly, attached to the reusable segment of the plunger. Then, the plunger is
advanced along the length of the housing, the cartridge or both for moving the IOL
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are described in U S. Patent Nos. 6,398,789, 6,143,001, 6,083, 231, and
5,947,976 all of which are incorporated herein by reference for all

pur poses.woheilopissssger of the present invention is used POTAS30191033384 t he
delivery of an 1OL into an eye. The di sposabl e segnent of the plunger is
rel easably, but securely and rigidly, attached to the reusable segnent of

the pl ungefnio theBye. t MReRhHBYThe Hﬁpégé@@%‘ﬁn@dtmhé erﬂg?ﬂi%tﬂénﬁiveﬁﬁ?olﬂ%i ng,

the cartridge oth f noyi ng ttiéeIC]_intot e eye. ereafter, the
di sposabl eI'S¥§ rﬁ@gmen%%dbﬁ%ﬁa@re bl RERRSELY HERASEAOTT eusabl e segnent and
is then preferably properly disposed of. In the particular embodi ment
segent 20 and Thelice feRiplat SBREMAT TGS, Han, d-Sarbf chilspir =™ ©
tw st | ocketchThismsai4, vicdgltiz0disposohmsepmen Bédandbitteieubahls isagment 22 aed i gn
the 10L 73, 0ld of NGoR! P&Q&hlajr?y A s lhklg%cﬁenﬁfca{r&&lg%a’m fd ﬂ‘%‘ﬁ Jtpacgéd then:
inserted into an’incisfon In the eye. ep un?er 6 1s advanced al ong the
| ength of tRBsiAgdditaglien thadOné3 vatythe plungerel Galheitivg?0 v theocastrideet ik | oL
73 al ong t RethedMRSertod 106 iah ihtisich feiRasRd PHE pRingePe6tis RASEndA Slohdeheye.
of the cor foheoPuts haing FL G TR Roekn St Rendsabds nufh iy B Hpige ™
Eegmantlo ZPtHer lumndnh® netik #kik eels&gaaiemﬂl demit GI2he Tipe8Mirposabye Fagroarttidge tipado t hen
e proper | O . I (0] : a
it h oy BEBRERSSed bron i RloisfBY FRRAREPBY Reflgy U Xr BERIRBLET0RIN oY 0
cartridge, hpesingsidsand reraevalcofi thg disposableasdgnmnt t20erais hesegtisabls sgament f r om

the reusabbe gegn® osaﬁ%%kgﬁﬁm Y0 cﬁﬂ%ntl%)brd 1l Qﬁs{ﬂ%@e&)t)f.t he same or a
simlar material as the diSposable segnent” and I's 1'tself disposable. In

such an enbodi ment, the tool can be used to assist in attaching and
det achiing the diAs(osallyebesp@viidd, foomaniide bepaabifa Idegibrinyasuinisiantiéhen be

ly di .of i.n th f ashi t he, di bl. t. Wth
et orenve 1 REGlpis. 1 uERoSHIE skARPRCI Thy (M1 ARu BCRER e i "e
seen, the teathidag thedispdesbla sspapeatifroaviheyreoablesegmerd. Hyrfeshlayesucdnvtiool)
di . ' - d
correspon ifﬂ)r{gf%daof*}ﬁé s%%lf%‘z){gxfja%‘felﬁ%@glagﬁéag%a%% Fit Q¥hh1d e &%n%@&?%ﬁ%ﬁté end)

of the di sposabl e segnen on I's recelve

cavity 92 gisosahdet dpsudpar gmhadimentithe tad) eapibspgissdip @ssisgiresitaching and
attach,pr defadkingt Rt dEpESENE RBnidn®MréhetHeeraRRble SQ@AEI ar®.can then be
properly disposed of in the same fashion as the disposable segment.

With reference to Figs. 4 and 5, an exemplary tool 90 is illustrated. As can

be seen, the tool 90 includes a shaped cavity 92 (e.g., a hex shape cavity)

25 corresponding to a hex shaped portion 94 (e.g., shown as the proximate end) of the

disposable segment 20. The hex shaped portion is received in the cavity 92 and the

tool 90 can then twist the disposable segment 20 to attach or detach that segment 20
from the reusable segment 22.

30 The plunger 16 can be advanced during IOL delivery through manual
pushing of the plunger 16 or through the used of twistable threaded mechanisms.
Plungers have been advanced using these techniques in products such as the
MONARCH® system, which is commercially available from Alcon Laboratories,
Inc., Fort Worth, Texas.

35 |

Through use of the system of the present invention, a first disposable
plunger segment and, in particular embodiments, a first tool and/or a first cartridge
can be used in conjunction with a hand-piece as described above for delivery of a
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The plunger 16 can be advanced during I OL delivery through manual pushing
of the plunger 16 or through the used of tw stable threaded nechani sns.

Pl unger s wawvelonsesszadvanced usi ng these techni ques in prPoEsSk&098E384 as t he
MONARCH(r) system which is commercially available from Al con Laboratories,
Inc., Fort Worth, Texas. Through use of the system of the present

Ie %gglt Inggtrgﬁst gofLﬂ gl?érf ggié&ﬁbtgdlﬁbéﬁh%]?é ﬁl? sm% n@édrﬂ,, tHenﬁlﬁgtddlfdﬂHﬁfr the first
a 1 r cartrl e can e
Con aner obirRige cnn Bl SR disscont i oshle T Fas darFound fel Badhor
| OL. Then, sdcbﬂdfdls“;ﬁ)tsa@le&mmaigleewmhdngm bs ageentith thibesafrier lsdnd-pieke dred/voas t he
first cart rée‘&% o ohSHl tﬁ“E S ipdyt s?gl%gﬁ{a%%idan‘a@p&?&gdeg% tB'dé'i‘i%{% gvh%‘acond

t ool and/ of seco (51% I'sp osab e car whi ch can use € same
hand- precel@fhat was used in conjunction with the first segnment, tool and/or
cartridge to deliver a second I OL. Advantageously, the disposabl e segnent
of the plunger daqes not have to . be sterilized after inplantation of an I QL.
Mbr eover, soft fxrirs@ntagﬁp%iv ﬁbrélmélae.wwnhpf Henplynger foes Htdysd At
segment s fﬁémhkﬁb‘eﬁmﬂqdh gﬂlﬁﬂbﬁ dﬂ@rﬂ;l@%‘] oMorbmmdecrfeugeeaﬁ ibbhﬂor(e&:f&ctlvblly _
ci rcunst ances re,t iapeter o tri iS S is
al so cont e?ﬁgar Qﬁ‘ef} t‘i]ilgt P4 fféea]inf’flé g%tt%gﬁiél’g%d%dm% geg ass ﬁlgy be
used wid h diesmahm &.pand- @r@nnstamaSeth theQlimmegemgf ¢h¢ tcartddgs dmmnrggis
differentl Jqu qﬁsgj ally
sized to c%hrlé spon %ﬁ@&stﬁ)nﬁ%}{ er eﬂf%]‘t'%r?(lngfehﬁ f?&%{eﬁ&% "Qiﬂ?lgps? nt ielfr\?'ts of

all cited maychensed With tthisingde diand smece tr delipec [OLe apsiye jGaesidgey Aerims
herein by dﬂe@érm}ﬁ@ize&qﬁﬁﬂaﬁg ARt AR UHe scpdGRe chAbeOipecHically Refedval ue
or paraneter is 8 glséﬁgtther a ra preferred range, or a list of
upper pr ef ©rSBIcE Efe eF%Wé’rs%‘r eé’@l e values, this is to be

under stpod as speci f| cally disclosing all ranges forrred fromany pair of

roforred val vern ShiseChoBbfisior ALeIR) WrcRRESS IY iSSR0 are by
Wiere a r amgerpmfratnd réindly red¢rgnee.i Eulrthezn N erasnoynty oSS iretiprrat ofker
stat ed, th@ﬂﬁ??ﬁ‘g}%drémb{&%ﬂ%ﬁi%ﬂ %s'é*ﬁl'ey%erah €, E&@&%d‘&ﬁlééﬂ%eé)hst 8N Gpptd

i ntegers an a S Wt the ra t 1 ntended that the scope
of the i nvidisfsrablepyalyesi aad quqrh@retgeiwl\eal S rigciiq ebe 4899 g a

20  specifically disclosing all ranges formed from any palr of any upper range limit or

preferred value and any lower range limit or preferred value, regardless of whether
ranges are separately disclosed. Where a range of numerical values is recited
herein, unless otherwise stated, the range is intended to include the endpoints
thereof, and all integers and fractions within the range. It is not intended that the

25 scope of the invention be limited to the specific values recited when defining a
range.

Other embodiments of the present invention will be apparent to those skilled

in the art from consideration of the present specification and practice of the present

30 invention disclosed herein. It is intended that the present specification and

examples be considered as exemplary only with a true scope and spirit of the
invention being indicated by the following claims and equivalents thereof.




range. Ot her enbodi nents of the present invention will be apparent to those
skilled in the art from consideration of the present specification and
practi ce wb 2btve13gssesent i nvention di scl osed herein. |t iPETiUSc@0@8s384 hat t he
present specification and exanpl es be considered as exenplary only with a
true scope and spirit of the invention being indicated by the follow ng
clains and equiwa €iifn:t hereof . W Caim 1. A disposable plunger tip
segnent for an Tnitraocul ar | ens delivery system the disposabl e segnent
conprising: an elongated body having a proximate end and a distal end; a
f ast eni ng nechahi sm Awlispbsdbde plpnggredp isepmeat dawianyinsraobolan, leas dehwery
proxi mate g f I a pushing surface at the distal
end of the’ }gf%{r?f th{i%?pg) gﬁgasv\gfglreg{)ggmpﬁﬁgghe el ongat ed body and fastening
proj ectsi on or cmﬁlppg@neé hqdwégwalg y pravigete ofd andhgdstgendieri c materi al ;
. the fast en'a{"gfﬁ ﬂ\?“h?é@hhﬁlsﬁpn\fvh%r%dat Brdj&dtRAS abl avith Ubr HBeYr &l jheand
ofeh

rigidly, attach t bl e seg 0 a reusabl e pl unger segrrent of the
i ntraocul al?fOPitfﬁétec?é‘Idl gp‘ga Ogg’d aPgi . the single polynmeric materi al

has a flexural apgeding s@ffa@é afl thaSlist3oHd dfRBe eBnghtadi labgabl e segment as in

claim1l1 wherein bhe fasteni ng nmechanismis a cavity that |ockably receives

a projection ext’ 1?‘lg fromthe reusabl e segnent. 3. A disposabl e segnent

as in eamil or 2 wherebngithé h:oldsfhambf%tﬂnﬁlag@rmscmmwmltbwra igiggrallyush

tip that is overnol ded &Eﬁt@fstlﬂgll 3] %@ﬁmﬁ .at the distal end thereof.
erein i

4. A disposabl e, segrren as In he soft tip is formnmed
of a material hiwvi ngtharfa&qeawga;m@mna&mw eeiigyred fo relgasa gbg%t sgeurgly and
di sposabl e segnent fid Iy, CAtBich the cﬁspo%a@lre s‘égiﬂé@ﬁ: &b @A fehsatsié gwm{@ep@b

material is a thernoplastic rraerf a1 fleﬁural us of at Ieast
30, 000 MPa. t e intraocular lens de lvery syste
15 iii.  the single polymeric material has a flexural modulus of at least 3500
MPa.
2. A disposable segment as in claim 1 wherein the fastening mechanism

is a cavity that lockably receives a projection extending from the reusable segment.
20
3. A disposable segment as in claim 1 or 2 wherein the pushing surface
is provided by a soft push tip that is overmolded onto the elongated body at the
distal end thereof.

25 4, A disposable segment as in claim 3 wherein the soft push tip is
formed of a material having an elongation at break of at least 200%.

5. A disposable segment as in claim 1, 2, 3 or 4 wherein the single
polymeric material is a thermoplastic material and has a flexural modulus of at least
30 30,000 MPa.

6. A disposable segment as in any of the preceding claims wherein the
disposable segment forms a kit in conjunction with a disposable tool that is used to
attach and detach the disposable segment from the reusable segment and/or a

35 cartridge that is attachable and detachable from the handpiece.

7. An intraocular delivery system, the system comprising:
an elongated housing having a length;
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6. A disposable segnent as in any of the preceding clains wherein the

di sposabl e segnent forns a kit in conjunction with a di sposable tool that
i s used twoabtoaskssand det ach t he di sposabl e segnent fromrcrhis2010038384 e
segnent and/or a cartridge that is attachable and detachable fromthe
handpi ece. 7. An intraocul ar delivery system the system conprising: an

el ongat ed housi agg)lmgernlgaﬁng%%})jo@amk Ui Qkomai Rbdan ¢esniabhe Tsé%néﬁgrrent
e

and a reusabl e base segnent wherein: i . the reusable segnent of t
pl unger isWafEHbsed within the housing and rmovabl e along the Iength of the
housing; ii. the reubableasstdgnepinehnof hleplundeads elispogedracikiani thenlausmg

distal end thereof; | i(ifyotvhslef %igeﬁ{quggggql}qﬂé ﬁghﬁﬁ the reusabl e segnent is
; . s

a projection or a callt ‘ e segmen%; i ncl udes an_el ongat ed
body, as fasteniiig netheasisahlasegmpnioincintes acfagtening mechhnisgaatet! distalyendnd a
pushing surface at aydigial end of the el ongated body; v. the fastening

0

mechani sm of the di sposabl e, segnent .is a projection or cavity;.vi. the
proj ection or cdli tytﬂéffaﬁﬁél%gﬁémmﬂnr@égﬁﬁ?‘éﬁ#’iﬁ SqRETH df S PIECHRR 98 ft

][rat es wth thﬁ proj egdvign or cavity of the disposable segment of the

asteni ng nechani sm of t.he di.gposabl e se t to releasab| but.securely

and rigidly, faSten edwgﬁﬁggb?e@r%@éﬁéﬁﬁﬁgﬁ ?rheelf’%%é‘é@})léa/@'eg?m%ﬁeﬁmgi .

the el engated body amdchassmritrg ppnojnate et obthe aldniggtedf badyeantd sgushbige

segnent are integral Mff l?%ddi&‘;t]f &ébﬁﬂn{e%l&%ﬁ\f&?ﬁ& .material; and viii. the
as a fl'exural nodul us

single polymeric materia _ _ L of’’at | east 3500 MPa. 8. A
system as in clai m 7thedesteaingcoephanismlhe disposalje seameahisd PEIeHOIIusi ng
wherein the cartri dg@d‘jiﬁgl udes an opening at a distal end of the cartridge

vi.  the projection or cavity of the fastening mechanism of the reusable
15 segment mates with the projection or cavity of the disposable
segment of the fastening mechanism of the disposable segment to
releasably, but securely and rigidly, fasten the disposable segment to
the reusable segment;
vii. the elongated body and fastening projection or cavity of the
20 disposable segment are integrally molded of a single polymeric
material; and
viii. the single polymeric material has a flexural modulus of at least 3500
MPa.

25 8. A system as in claim 7 further comprising a cartridge fastened to the
housing wherein the cartridge includes an opening at a distal end of the cartridge
and the opening has a maximum internal diameter that is less than 4 millimeters.

9. A system as in claim 7 or 8 wherein the fastening mechanism is a
30 cavity that lockably receives a projection extending from the reusable segment.

10. A system as in claim 7, 8 or 9 wherein the pushing surface is
provided by a soft push tip that is overmolded onto the elongated body at the distal
end thereof.

35

11. A system as in claim 10 wherein the soft push tip is formed of a

material having an elongation at break of at least 200%.
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and the opening has a maximuminternal dianmeter that is |ess than 4
mllimeters. 9. A systemas in claim7 or 8 wherein the fastening nechani sm
is a caviwg taissiseckabl y recei ves a projection extendi rgTfuseommtobisss eusabl e
segnent. 10. A systemas in claim7, 8 or 9 wherein the pushing surface is
provi ded by a soft push ti p that is overnol ded onto the el ongated body at

the distal end ubereof syddm 4 8YSHAM A% 19 10l & 1 LohbiRrbrtindle pofibeysh

tipis forned of a avi ng Agatj.on a bre

200% 12. AN3fSH@nSAt %m@méqsa;wnat@ﬂaganq A HexuRbmadl UcSh %ﬁalﬁa 000
polyneric napPgrial is a thernoplastic material and has a flexural nodul us
of at least 30,000 MPa. 13. A systemas in claim?7, 8, 9, 10, 11 or 12
wherein the di sposable segnent fornms a kit in conjunction with a di sposable
tool that is usdd.toAatsystem amdn dddiach, €hé, dilsddsabllg whepeemthe disposdide

reusabl e seggnt: ARl 1R i6 AbhiundEn WIAL a IR ALIAE hAR! BaPRC,AR4AGNAD] find T om

t he handpi usi ng osa I'e segnent or system of
any of cl aidgtachithe digpesatde sepmentinesuth enr@lue%h Ageemenbd/ a2 CRETEBEMA S t o

nmove an i Niadkdbléehnd 8Bg@chaB1e R IRy BarRipictemal | rel easi ng the di sposabl e
segnent fromthe reusabl e segnent after Iocatl on of the intraocul ar |ens

within the eye of the manmal ; di sposing of the di sposable segnent. 15. A
method @s in cl ddm 14 whehed of tisieg dhe dispakibde segnenttorisysiem of agy nhtlaragnment

and furt her i cond di sposabl e segnent to the reusabl e
°n AR 4,766 R GE RSB g

segnent . as incla mhereln second di sposabl e segnent is
si zed and/ or shageanaing otheephwgdr tto modef arristraoewdar rleggdntohanyt exe ofi @i nal

di sposabl e \gegRENT -
releasing the disposable segment from the reusable segment after location of
15 the intraocular lens within the eye of the mammal;
disposing of the disposable segment.

15. A method as in claim 14 wherein the disposable segment is an
original segment and further comprising:
20 attaching second disposable segment to the reusable segment.

16. A method as in claim 15 wherein second disposable segment is sized
and/or shape to correspond to a different cartridge than the original disposable
segment.

25
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