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A FLEXI BL ké%ﬁﬁhNE | NTO AN EYE Field of the P ven ngﬁg

The present invention pertains to a nethod and apparatus for inserting a
flexible I ntraocul ar lens or other flexible nenbrane into an eye.
Background of the Invention The natural crystalline |ens
of the eye plays a primary role in focusing light onto : the retina

for proper vision. However, vision through the natural |ens nay beconme 10

i npai red due to an | VETHOD AND Mrmms'mmms TANG caused by

f;iglplngalolry repl aced \?\;fﬁ&Mﬁiﬁim@ . Plsc: ZI | ens

may al so be inplanted to make a refractive correctlon.

Many surgi cal procedures have been devel oped for renoving the natural |ens.
Typically, a slender inplenent is inserted through a small incision in the
eye to contact 15 the natural lens. The inplenment includes a cutting

tip that is w&mbrated to emul sify the lens. The
enul sified fragments o ens are then aspirated out of the

eye thrpough a passage pro ed.in the utt| n The ender . nat

the i nﬁoenent The pr%se@%/] F'g%" g‘gd?ﬂ‘gall’ 3 W%ﬁﬁﬁ’%
incision in the eye. The use of a snall . |nC|S|on over ot her
procedur es r dgraequlay lang e ofber flexiblegnerabmne inteeneyde trauma and 20
conplications experlenced during the surgery and postoperatively.

Because t he iBgk hi¢ Bivehtionenove the lens is small, the devel opnent
of i nt raocul ar |rrpl ants to replace the Il ens has been in the

direction of flexi$EndniR @Pittline lens of the eye plays a primary role in focusing light onto

the retina for proper vision. However, vision through the natural lens may become
10 impaired due to an injury, or due to the formation of a cataract caused by aging or
disease. To restore vision, the natural lens is typically replaced with an artificial lens.
An artificial lens may also be implanted to make a refractive correction.
Many surgical procedures have been developed for removing the natural lens.
Typically, a slender implement is inserted through a small incision in the eye to contact
15 the natural lens. The implement includes a cutting tip that is ultrasonically vibrated 1o
emulsify the lens. The emulsified fragments of the lens are then aspirated out of the
eye through a passage provided in the cutting tip. The slender nature of the implement
enables extraction of the lens through a small incision in the eye. The use of a small
incision over other procedures requiring a large incision can lessen the trauma and
20 complications experienced during the surgery and postoperatively.
Because the incision required to remove the lens is small, the development of

intraocular implants to replace the lens has been in the direction of flexible implants
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t hat do N¥O%BAEPre any enl argenent of the incision. An inPCIBIYT/ATI2E ens
comonl y i ncludes a-generally di sk shaped optic which focuses
light on the retina and an outwa dly extending haptic portion for
proper positioning of the optic within the eye. The flexible
nature of thethheds netsdijuire anfeenlagemém dfehd icibioh. and innagvubadess Ssmmsnlyo

5 occupy a smaller cross-sectional area for passage through the
narrow i nci si i ; ; ' t

I nci sion, t heﬂPlélggg ias%ngaln’liyt '? léqé Sthgp%d;gg%%\{hé&l]? 6S‘cu's£k5 ﬁgﬁ@dn tgé ?glgﬁr:aatrln‘gia?e
and shape. . A nunber .of devices have .heen deve] oped to
insert a flex?SVardhnextensing léarptxr::é)ﬁgt?on for proper Wﬂﬁ%‘&ﬁ 05%&"11%?(}" ‘f"ﬁ%‘i“s’gﬁ RYS-n
the eye. For exanple, U.S. Patent No. 4,681,102 to 10 Bartell uses a
hi nged car t r i Begeflexiblennature ©f shey lens enablescthe lens to bedoldné ahéd compressedaso as to
narrower configuration. The cartridge is placed into an inserter mechani sm

which 5 occupyly amalies ctdye-séoibkeldirdfos phthge thicughithe ndfi6wi iAgiSioh&nd into
however, requires several conponents to be mani pul ated and

assenbl ed durg he | : :
Rhei ni sh et d??qaﬁéhggafﬁgé?gﬂg“kk oggﬁhggﬁﬁ??EVF?ﬁfﬁ€ﬁﬁ§¥ o%ﬁégg%ﬁghqm15
grooves which act to fold.the lens into a snaller size as it is pushed
toward the ey®iginalsizeand shape, onufacture of spiraling grooves in a
tapering lunmen is difficult if not inpossible to acconplish in a
practical manner. Amumigr oPdednes haye beesdevelard tto irRgianflextibletintadacular lens

a curling nenber is shifted laterally to fold the lens into a size smal

enough to pastrough a small inbisisdin mBQagBﬁFF&V\éJ&aﬂ&ilé,iU[S. PYRVIR6. 4/831! Kiong
arrangenent is provided to ensure 2 conpletely closing of the

cur | ngy membeg, ey uses a hinged cartﬁc}égbﬁﬁﬁ){ecﬁosemiohﬁtl 3 hERCiIfollh GRE 1A ik gn to
reduce the cross-sectional~size of° the ens for rtnsertron into
the eye, they all requi.re the osi ng, si.de_edges of the |lens . to, )
be fol ded ove'?arf)‘??v?rh‘gwg’ép@&]?ni n 8"8—“%(38 if placed ipjp AR inpRIter JPehANISAL MRichn .
As a result,

advances the folded lens into the eye. The inserter, however, requires several

components to be manipulated and assembled during the operation. U.S. Patent No.
5,275,604 to Rheinish et al. pushes the lens through a narrowing lumen formed with
15 grooves which act to fold the lens into a smaller size as it is pushed toward the eye.
The manufacture of spiraling grooves in a tapering lumen is difficult if not impossible
to accomplish in a practical manner. In U.S. Patent No. 5,304,182 to Rheinish et al.,
a curling member is shifted laterally to fold the lens into a size small enough to pass
through the narrow incision. However, no locking arrangement is provided to ensure

20 completely closing of the curling member.
Moreover, while these devices function to reduce the cross-sectional size of the
lens for insertion into the eye, they all require the opposing side edges of the lens to

be folded over on themselves in order to fit through the narrow incision. As a result,
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the | ens %éﬁﬁsg\?\ng ng open within the eye to regain its ori glyﬁgfussgﬁggég,and
si ze. Such unf ol di ng causes the :4 ens, and particularly the

haptics, to be swng in an arc, and thus ri sks damagi ng the

interior of the_ eye. ) cps As the lLens is.released into the
eyer the resiBrAFMS AR SHiaE RS WILiTs e SF &0 FeBs i orizital shape a3geiea guch
resune its natural shape. However, the fol ding and pressing of the |ens
needed to pasunfelding canses therlensgand pastiewlanly thehapsich ioPesvamgan ah gn¢,fandzthes
anmount of inward pressure on the lens. As aresult, the lens is

frequently diggRataar@idg BBldtBEor HSREEPE. wi th considerable force
and velocity. This forceful, uncontrolled rel ease of the |ens

al so places the i ng?l’ﬂ;e%%sqg rdl&ReFH ﬁfeeryla?hxe%fiﬁgr*c?ﬁ]f'tﬂé Hn§ Laused bhe lens 19 .

Further, many inserters do not malntarn-contro e orirentation o

| ens as ' he Il ens is advanced_.into the . Consequent | t.he

| ens md r ot ARSTcand {FoRmE D Aalual Shabe. HoWexesn dhe, (ARG ATd AresSHE o8 theqlens
pushed through the inserter. Mst |enses, however, are nmade to
be set wit hi meeted toypass the dens through the smakk incisioncplaces\a significagt gmosntodf inward ng
of the lens can result in the lens being placed in the eye in an

| mproper ori effesur®bn thelfens. As a RYTHPILE 16s 1§ FRquénBNdiséharged from the inserter
The present invention pertains to a nmethod and ‘apparatus for inserting a

i thout the aheonghEabRHattetna Ve, Ay Mrcof e RO AR b B

of the past. MNore sge i ficall t he pre,segrrte i_nserter mai nt ai ns
the subst ant i 259 Plages;thgAntgroL0f theeyn abrisk plbeing ivieg- si de edges of the Iens

as 20 the lens is laterally conpressed into a snaller cross-sectional
confi gl@ation for Fuoskers inemy inserters do not mdintaingiontrohef the wrientation of thenlensias
eye. Since the side edges of the lens are not fol ded over on

themsel ves dughkNghsCiRERVAREH Rito tﬁé‘@yd. eﬂ‘ﬁnﬁﬁ@éxt@?tthéléh@ %a?%&t%f Rirh abb& £Ye
in order to regain its original shape. As a résult, the'risk of a part of

the lens str illf)hgialdinal axis as it is pushed through the inserter. Most lenses, however, are made

to be set within the eye in a specific orientation. Accordingly, such tuming of the lens
can result in the lens being placed in the eye in an improper orientation.
15 Summary of the Invention
The present invention pertains to a method and apparatus for inserting a flexible
intraocular lens or other flexible membrane into an eye without the above-noted risks
associated with inserter devices of the past. More specifically, the present inserter
maintains the substantially planar orientation of the opposing side edges of the lens as
20 the lens is laterally compressed into a smaller cross-sectional configuration for insertion
through a narrow incision in the eye. Since the side edges of the lens are not folded
over on themselves during compression, the lens does not swing open within the eye

in order to regain its original shape. As a result, the risk of a part of the lens striking
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and i nj ur i@ s&m236ft eri or portion of the eye af ter rel ease oPCTMEIVEME from
the inserter is reduced. tn the preferred

construction, retainers in the formof troughs are fornmed al ong
the interior of the inserter to receive and naintain the side edges of the

lens in a 5 and injurihghntimetiorpdryion oty eyerafientelédso of die lengfroNibesaserenis

The troughs further ext end through the inserter to hold the | ens
during advance%PEedt oward the eye to prevent an uncontroll ed
rotation of the I'ens. In this way, the lens is assured of being discharged

inits proper orien othe as ect

i nvention, the i nsehé‘ Eé?fmd[@ﬂftﬁ&UP%rfg%ﬁékﬁ%gﬂﬁ? are Ormegglqn(gs
release into the eye. In this way, the resilient force which works to
expand t he the interior frthe dusentar ke mereive andsmpintain thepsideredges ofi¢hd lens ibai ng
di scharged fromthe inserter. The | ens can thus be inplanted

into theseye igubstandially Glire orfenbfion during compressin. efT}Be&@ﬁ?m figthedfextdi
Dr awi ngs Figure 1 is a perspective view of an I nstrunent

i n accor dance Mx{élhttﬁ@mgé&? holdtRe tens duyhé‘ é&’\%\b&ﬂent toward th% eye to prevent an

Figure 2 is a par perspect Ive View o Fumen nmpressor

in a cl os osit ure arti al
per spective vi BRFOBHO %e"% Pg E}Eﬁe"% %mﬂnlwabothﬁ#@ééﬁgmred °f bemg 5)

20 Figure 4 is a perspective view of the conpressor.
Figure 5 is a jmaits pmipepetientaion. ve vi ew of the instrument with an

i ntraocul ar |ens at the free end of the instrunent.

gi gur es 6A-6C are chpsfotifedaipetufithe/ino¥ition| tHelifiserids pErMiRthe 1@1saB erpaNDpdide

10 to its release into the eye. In this way, the resilient force which works to expand the
compressed lens is dissipated prior to the lens being discharged from the inserter. The
lens can thus be implanted into the eye in a controlled manner.

Brief Descriotion of the Drawi
Figure 1 is a perspective view of an instrument in accordance with the present

15 invention.

Figure 2 is a partial perspective view of the instrument with a compressor in a
closed position.

Figure 3 is a partial perspective view of the instrument with the compressor
removed.

20 Figure 4 is a perspective view of the compressor.

Figure 5 is a partial perspective view of the instrument with an intraocular lens
at the free end of the instrument.

Figures 6A-6C are cross sectional views of the instrument taken along line 6-6
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in Fi gurémi B t he conpressor at different stages of conﬁFggﬁgﬁb%ésl ens.
Figure 6D is a partial cross sectional viewof the instrunent taken al ong
line 6-6 in Figure 1 with the cosn'pressor in a closed position and
the lens omtted. gure IS a cross-sectional view taken
al ong |ine 7-in Higumej with the compressor at different stagegof eompressing plens: al
cross-sectional view of a second enbodi rent of an i nstrument in
accordance w th thBigpfecfi®isa pariacross Sedtiohdl viewasd the instrementrtpketsalongling 66

| ens. Figure 9 is a partial perspective view of a third

enbodi ment Ofxsal*lghfésf HAaRRRE comgressor in aldlose§ g%ﬂ@ﬁ‘ﬁﬁd Wiel1Bnd SitRiges ent

i nventi on. ure S artial top plan view of the

third enbodi nent of. the_instrume s a
partial perspecti v%lg\9fee7 S o B?ﬁntoﬂ %‘Bmﬁgo%h%en75r}8# #t

in accordance with the present invention. ure 12 is a
partial5 per spect i vEignre\8 if apartialt erossrpstionad rviewfofan sepend gmbn iment of an

I n accordance with the present invention. 15 Figure 13 is a

partial crossngeehemial ackordincel with end present ariveatonrihistrafing the compression of a
i nstrunent. Det ai | ed Description of the Preferred Enbodi nents

The present I]gsentlon pertains to an inserter 10 (Figs. 1-7) for inplanting
a fTexibl e |ntraocul ar lens or other erX| bl e nenbrane into an

. Anint | ap, | Ll : d a hapt
or i on, ol t hough FIRAR 3t poepist peishAes View of 2 ERRERgRE bf ad Hadmkat i c

haptic portion can take many fornms, but is usually conposed of
pl ate or | oopinfegpordance Wwith &Pmmam\feonolpur poses only, this application
w | | describe the use of inserter 10 with a lens 12 provided with

a pairi@f |oop haprigate PR a partial top plan view of the third embodiment of the instrument.
Figure 11 is a partial perspective view of a fourth embodiment of an instrument
in accordance with the present invention.
Figure 12 is a partial perspective view of a fifth embodiment of an instrument
in accordance with the present invention.
15 Figure 13 is a partial cross-sectional view of the fifth embodiment of the

instrument.

The present invention pertains to an inserter 10 (Figs. 1-7) for implanting a

flexible intraocular lens or other flexible membrane into an eye. An intraocular lens

20 typically includes an optic and a haptic portion, although the haptic portion is
occasionally omitted. The haptic portion can take many forms, but is usually
composed of plate or loop haptics. For illustration purposes only, this application will

describe the use of inserter 10 with a lens 12 provided with a pair of loop haptics 16a,
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16b (Fi gswodg/n1Pee 6, 8 and 10). Inserter 10, however, is usebiresswiriesa wi de
vari ety of | enses or other flexible nmenbranes.

Lens 12 includes an optic 14 and a pair og | oop haptics 16a, 16b (Figs. 1,
5 6, 8 and 10). The haptics are thin, wre-like, resilient

menbers whi Chssxtﬁg[ashf_s,ososm?d 10). InséHtRt hoRRVdrY iORAPRAHLS h Wide 1870ty bED Of
optic 14 in opposite directions.” Haptics 16a, 16b are arcu%te in

shape such that theip f n int generally back toward optic

14. Iiensesoro{h%ﬁgﬁgfeprﬂg?légapgg construction, inserter 10 includes a
t ubul ar nenber 22 for . recei ving and directing the lens into an
eye (Figs. 1-3 and-=essi$ inclydes aq gpticyl4 nd aRair ofligop haPucsgéag%@gﬁ-ﬂ,iﬁa&,udes
a body 24, a conpressing station 26, and a cannula 28 (Figs. 1-3

and 5). Body dnd danhndate Bfpticarce thisuwirerlikep oediliont r2&misdrs onhiph extend drom
station 26 are preferably forned as a unitary nol ded nenber,

al tho an i : I f1gR! : : ; ed.
At thgggr oxXi ?&n’?ﬁ?ﬂgﬁéﬁﬁdég% ,Sgb%)%d@& fzgpnfcolr4rrlg oa? P ng%%r Hbgogg ?‘r:\%%aliz

passage which s _adapted to receive . .a.plunge Fig. 1). . T | unger.

i ncludes a bggb are maamm%ﬂﬁﬁi%l%‘féﬁ%%ﬁ Wgﬁﬁeﬂyﬁgfégwag’?%G
(Fig. 10) which extends forward to engage and push lens 12 into
an eye. As id4known in the industry, the base of plunger 32 is

shaped to prevent rotation of the plunger relative to tubular nenber 22.

For exarnpl the proferiedsonstduction, ifsertgrat® agtudeny tobular asibes rB2nfoar y
non-circul ar shapes or 20 a key and keyway construction. In

addi tion, whi : 32 1 CE .

t hr ough body ré%lﬁgé’%gf%?é%? ggxgeﬁgeﬁ ?I‘;t?\% %z;@ggigga!nggﬁagﬁts ?:)(')UT%p g@ﬂ}&ggﬁ tbgr
nove the plu

eni 3B ' enerpliy inclyie bod 24, aBIprosing Bidtion 36, 4 o canniifa 2 (g 13

and 5). Body 24, cannula 28, and a support portion 29 of compressing station 26 are

preferably formed as a unitary molded member, although an integral assembly of plural
parts could also be used.
At the proximal end of member 22, body 24 forms a rearwardly opening
15 passage which is adapted to receive a plunger 32 (Fig. 1). The plunger includes a base
34 matingly received in body 24 and a shaft 36 (Fig. 10) which extends forward to
engage and push lens 12 into an eye. As is known in the industry, the base of plunger
32 is shaped to prevent rotation of the plunger relative to tubular member 22. For
example, the base 34 and the passage may have complementary non-circular shapes or
20 a key and keyway construction. In addition, while plunger 32 is preferably advanced
manually through body 24, a motor or other driving arrangement could be used to
move the plunger.

Compressing station 26 includes an opening 38 in axial alignment with the
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passage 0‘%6 §296§4 for receiving, conpressing and directing ng]ss”’iyzl nt o
cannul a 28 (Figs. 1-6D). Oorrpres,?l ng station 26 includes a
support 29 nolded with body 24 and cannul a 28, and a conpr essor
40 which is nounted for novenent .in the sup port 29

i ncl udes a gePs528e 9f badyhidhiar TR PCOMRIES sm&ﬁma direcing é¢rz§rﬂg?améo caEufa 28

5 and a pair of arnms 46. The arns and shelf collectively define a

| at er al chann@figorl-6D). Compressing statwan26%8ciudesoa svpipott 29omplded swith B6dy 24 and
noveably received. A lip 50 formed al ong the free end of each arm
46 retains CopgHiRESOR, 484 a%m}ﬁéssahab fwifith &'fhohteA T6Y michiShiehClid the support.
the conpressor to a | ateral tion in channel 48. The 1 nner end of i
50 defines ou der |ch Iat h,56.fro re

s recelved « SupRsE23 Rty Esferaly ﬁﬁ?ﬂ&?‘" APl P %é"?ﬁﬁ?%ﬂ*
addi tiopal abutting flange (not_shown) her known
construétion #kf) adraipoparmudbydEie mspaa@v@ﬁkf C@gm‘@b@@ﬁm fateral ghansgl or
renmoved from channel 48. Conpressor 40 includes a pair of
side faces 6lguilewdy 48 intaohichednipoesser 40simgiedbly received. Arige 50 fexdned dlbng
channel 48, and an inner sidewall 62 which is adapted to engage and 15

conpress the {igffekad ohesBueh ¢ c%gwraeggamgéﬂa afl@ Wbk P Resir

overlie the opposite si supp encl ose “openi ng 38

56 arc posi {] DRGATRINY [T —— ORELE8 e tiner end O g3ct i 50 By

flange 64. Latches 56 have ranps 65 Whl ch ease the inward novenent
of the conpr egsbpuldgndSaener twhigh faglateh HB figm compresgorotf} i eceivgdde lopbdheler s

p

55 and 20 | ock conpressor 40 in its closed position with support 29.
The co@r essocommpressor in place for thiecopetitivn] rAreuddibial abeteilsg dlanFe PhatGhowa)y oft
single use, but could be constructed to perm t ease if

e oo B R B b TR S ke ShoBNH rofvin
removed from channel 48,

Compressor 40 includes a pair of side faces 61 which are adapted to be matingly

received within channel 48, and an inner sidewall 62 which is adapted to engage and

15 compress the lens 12. A cover flange 64 projects beyond sidewall 62 to overlie the

opposite side 58 of support 29 and enclose opening 38 when the compressor is moved

inward (Figs. 2 and 5-6D). Latches 56 are positioned along each side of compressor

40 gbove cover flange 64. Latches 56 have ramps 65 which ease the inward movement

of the compressor, and abutting faces 68 which snap out to engage shoulders 55 and

20 lock compressor 40 in its closed position with support 29. The compressor is

preferably irrevocably locked in place for a single use, but could be constructed to

permit release if desired. Ledges 70 underlie lips 50 to guide the lateral movement of

compressor 40 within channel 48 (Figs. 1 and 4).
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Conpr essowod§/12959| at eral | y novabl e bet ween an open positi orcrhusyBim2gEOover
flange 64 is spaced from side .58 of support -29 (Fig. 1), and a cl osed
position wherein cover flange 64 overlies side 58 and | atches 56
engage shoul ders 55 (Figs. 2, 5, 6C and 6D). In the open

position, a gap GGbeh E&ﬁdrﬂﬂﬂls%ﬁemgﬁnﬁwé bétwaBY8n %e@ sifibfl ireReih ‘Bfwer

t he pIaC|ng of a lens 12 Iinto opening 38 (Fig. 1) ens can be pl aced

U0 0! SR B 3T T e

sidewal | 62 of conpressor 40 i | aced into an opposed rel ation wi th

o S downl | ooPayer BAngs h@verinysiie SRARLIAHR o AREAES WIONNCEISG GHBRR: Sn6C i of
arnms 46 (Figs. 2, 5, 6Cand 6D). 10 Each si dewal |
60, 62 is proﬁD):Iemmbbpemposiﬁbaj agap Ghisclefinesichetween caver flayigd H4tdnd side 58 for
opposite side edges 18a, 18b of optic 14 to prevent the side edges from

bei ng fol ded f Qéﬁ%rlz%to ATt N1 OTHRY RES@h b Placed W s
cl osed p05|t|tg?1 (Fi 50 a4 and tdibé g ‘(‘1“12 G)C Mor e spe% fcl'égal Flgﬁitéﬂr?édrm de

ol ane. Tt 7 RERE! & PUALR %w%ﬁt'h& %ﬁ%eé‘era' plet st s e of bR TR ' 15

l ens in thi sdgener al ly planar_rel at i onship dur| ng conpression of t he | ens.
Si nce the si ddosed position, sidewpalk 62 pf comapresses 49,ie plaged ntp e @ppRAe relation with

t hensel ves, the Il ens expands laterally within the eye without a
sw ngi ng not i Deidewall 60 oft @dab8snd in agalodligniens wdth thel garer feads 62 pdsmo 46

of the lens is safer and less likely to contact and damage the interior of
the eye than @i 2 5 6CanddQi Ng notion to unfold the lens. In the
preferred consttuctidn, retainers are formed 20 as troughs 68, 70.

Nevert hel ess, the er d have .o structi.ons .so

a5t hesd mai i ai n tﬁ@ths% e, elsmé%dﬁq@e Blieh Whigt R e olds the
orientation and perni vancenent of the | ens |nto the e
Troughs 68, 7epPpesise sﬂeﬁés%sbw fiﬁmﬁeauwt thBrevaridhe sigaedges from m@oéded

over or turning when compressor 40 is moved to its closed position (Figs. 4 and 6A-
6D). More specifically, the side edges 18a, 18b of the lens are oriented generally
along a central plane. The retainers function to hold and support the side edges of the

15 lens in this generally planar relationship during compression of the lens. Since the side
edges of the lens are not folded over on themselves, the lens expands laterally within
the eye without a swinging motion. This lateral shifting of the side edges for expansion
of th_'e lens is safer and less likely to contact and damage the interior of the eye than a
swinging motion to unfold the lens. In the preferred construction, retainers are formed

20 as troughs 68, 70. Nevertheless, the retainers could have other constructions so long
as they maintain the sides of the lens in a substantiallf planar orientation and permit
advancement of the lens into the eye.

Troughs 68, 70 are preferably flanked by inclined segments 72-75 which
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support aW® BIPPess the optic during i nward noverment of cofpVESYH1%80, and

whi ch hel p maintain the sides of lens 12 in troughs 68, 70 (Figs.
6A-6D). Sidewalls 60, 62 are spa?ed apart by upper and | ower
paral | el surfaces defined by cover flange 64 and shelf 44 to form

an axi al passSepPoTEANdIeOMPERSS (i aptic duEng wmard moyementc compressond@y angiowhich 5
As conpressor 40 is noved inward, the side edges 18a, 18b of optic 14 are
recei ved wi t hihelptrhain@insthé 8ided Of (enk 42 ifi Adoughiné8,i T0U@dgs. HARED) MSvduwaills 60 62he
conpressor causes the sides 18a, 18b to be snugly pushed into troughs 68,

70 in order ?gc%deagéa%ts G anb I6WEr JeERIRA Sfcrhdel Aefifdd by e AIRKE BB 2ha O

o
conpressor 40 a eral Ty conpres

comr osai on,  SIEHElnfosn B b iohgh e s Brs Madrinestbyoelyneercl. 70

to mai ntain the edges 18a, 18b in a generally planar
rel ati onship. Finally, when |atches 56 are | ocked on shoul ders
55, lens 12 is in a conpressed configuration between sidewal | s

60, 62 §Fig. 6C). lANesmpregdsors Bimevedsindbrd, the)sidkdgesel 8al 18b fofropee 14 4rb
surfaces which are identical to sidewall 62 to form conti nuous walls for

passage 76 19eceived whthif trofibhs 68, 70 (Fig. 6A). CP%@NAH' ﬁufal-(?%&i(kgxx&?%efﬂ&s

72-75 can be |%C§rll¥| cal m rroEAsl mabes to-one’ano ee troughs
68a, 70a and segnents 72a-(5a, of Fiqg., 6 8 t hey ar ref erably )
asymet ri cal BESSTOE CaRFs éldeﬁég%gﬁt’it%be%wﬁy Ruthediipa troueds 68pf0 ingrder
specifically, troughs 68, 70 are each partially defined by upper
and | ower facés pgdveasthelineldase Fig26B). This @0yerBéht ®f compiessomn4)hlsé begiii to
extends inward a greater distance than the opposing face 81, 82.

oL o earaats Masigst kol ket st Himpuily
poi nts ygl oser during compression, side edges 18a, 18b of the lens are retained in troughs 68, 70 to
maintain the edges 18a, 18b in a generally planar relationship. Finally, when latches
56 are locked on shoulders 55, lens 12 is in a compressed configuration between
sidewalls 60, 62 (Fig. 6C). Inner ends 52 of arms 46 (Fig. 3) are also formed with
surfaces which are identical to sidewall 62 to form continuous walls for passage 76
15 (Fig. 6D).
While flanking segments 72-75 can be identical mirror images to one another
(sele troughs 68a, 70a and segments 72a-75a of Fig. 8), they are preferably
asymmetrical to better orient the haptics for insertion (Fig. 6D). More specifically,
troughs 68, 70 are each partially defined by upper and lower faces 80-83. One face
20 80, 83 of each trough 68, 70 extends inward a greater distance than the opposing face

81, 82. The longer faces 80, 83 merge with arcuate flanking segments 72, 75. The

shorter faces 81, 82 terminate and intersect flanking segments 73, 74 at points closer
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to the owepsiwees 92, 94 of troughs 68, 70. Wil e the intRCBWSII/IIME Of
faces 81, 82 with flanking segnents 73, 74-are preferably
angul ar, they may al so be rounded. In 10 this particul ar

construction, side edge 18a with | eading haptic 16a is placed adj acent

si dewal | 60. to the outer faces 92, 94 oftrcu@hPETSHRT Wifleithe IMMBELHONYRE dacek i8¢, 8 de
edges 18a, 18b will be received into troughs 68, 70 (Figs.

6A-6D). As | : t ' = ] |
cayse) the | eﬁ@ﬁ}[ gﬁ“dllEi gg‘gf%qgﬁﬁ?’aﬁﬁi%ﬁfg&gwo%&%?$ gxgggngﬁals%ge r%ur{lg e%\rMyét e a
oi it i n a adbiartilhneBePiion, ide sdge Ml Seagtik Bratic g dn plerb AdiaRent

| eadi ng haptic 16a will enable the surgeon to nore easily 10 pl ace
t he haptic wisidewalltéde capsul ar bag of the eye. Similarly, the trailing
haptic 16b is shifted to incline slightly upward to avoi d contact

by plumsger 32; thas cSmpressot @0tis nfifved inward, the sidec@ige$ 932 71 88f wills¢ feceed
directly engages optic 14 (Fig. 10). Al'ternati vel Y,

| 4 (Fi g t _
4 and cannil SRes oy JONFIE 68 )7 ARG 12 AR he gt s 4083
't bob 1 oMilean Medet B@pofieiuy sbout e SigsGe faces 347 Bby aideehina ARt

toward and away from each other. Conpressors 40b, 41b have inner
si dewal | s 608wissdbh aptiiccl sor thapleadlimgdiaptic 4 bmpeads tospoiet i & downwiand direction.
for sidewalls 60, 62; nevertheless, the sidewalls could be symetrically

formed as W tyhis downward odai@tﬁmifue‘adﬁ@amg@@ma vl enRsIRitRIsiftpEon © mhefd@dily N
the top of support 29b to permt-the 2 pl acenent of a lens 12.7 To

preve | oss ' e O¥EeL: i N
! nged o sy b HEMRE it B Sostiabae tane eI, e walline bapit 16t
gggbr essors iiq]slg%& tpl'igc}:lgxge l'gtpyo‘txp\saﬁrgvt@)ﬂgga I%pgt%gtﬂydglgngte?' 3I2c;) %lg(attisr: esr.» that the

free end 77 of shaft 36 directly engages optic 14 (Fig. 10).

Alternatively, compressing station 26b includes a support 29b molded with body

24b and cannula 28b, and a pair of opposed compressors 40b, 41b (Figs. 9 and 10).

15 The compressors are supported in a pair of opposite slits 96b formed in the sides of
support 29b for lateral movement toward and away from each other. Compressors

40b, 41b have inner sidewalls 60b, 62b which are preferably shaped as described above

for sidewalls 60, 62; nevertheless, the sidewalls could be symmetrically formed as with

sidewalls 60a, 62a. An opening 66b is formed in the top of support 29b to permit the

20 placement of a lens 12. To prevent loss or outward bowing of the lens, a cover 101b
is hinged to support 29b to overlie opening 66b before closure of compressors 40b,

41b. Latches (not shown) are provided to lock the compressors in their closed

positions.
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PCT/ US97/ 17128 ' ' Cannul a 28 projects forwardly fromthe
di stal erMO8¥1¥8Ppr essing station 26 to direct | ERIUSITAHEY an
eye (Figs. 1-3 and 5). Cannula 28 preferably includes a proxi mal ,

f unnel - shaped portion 103 which tapers toliurther conpress the lens, and an
el ongate distal portion 105 which directs the conpressed lens into an eye.
5 Nevert hel e€annuiah28 prajects| farvasdly drase thieadistaliendooflcompressing station 2Gifwer
across its length or provided with no taper if, for exanple, the

conpr essor (s)difgs 1énd PPYRlo & eQEFI. 1-3 and 5). Canphiat 2R prfeMBE) itludes a

conpression of the |ens. An interior lumen 107, which

ext ends through_cannul ' L&l | | 76 of
conpressi ng stat ‘I"%ITY ﬁzj"%g?%ﬁ?pgb%ogwggn ﬁl’ﬁ%ﬂug%é? f?‘i%’%e&fé’ﬁ‘l’&%‘%%@@%a% A ens
12 is noved (Fig. 7). Lumen 107 is pr.eferably defined by sjdewalls 109
provi ded elongate listal : postion s1051 whighy @Wg the, compreysed | leAki 19EP A8 ARt S
113, 115 to match sidewal ls 60, 62 of conpressing station 26. At
the rea§ end Néverthtlepy, ¢he canhulp ooild ba fariid to have a unifotm dapeh acrbid itstengt omgned
with troughs 68, 70 (when conpressor 40 is in the closed

position) to gfgﬁ,mea WRRt A kPP if, Sfof Rka@pled fthd bdﬁgﬁdﬂﬁgs) 138 .2 lodRePstréleetd €NS

i s advanced Into the eye. The sidewalls 109 of proximl portion 103

preferably conver.ge .forwardl . n angl e of about 7 to further
conpress the qo‘gxglgtgsth?flem a%@ﬁ%sélc?nt%r%%&ﬂgcannul a 28. As noted
above, troughs 111 continue to hold the side edges 18a,_ 18b of optic 14
as the |ens passesAnhntarios lemendP2, whichextaads thipugh ernnylas, 45 Wlaﬁyzﬂi&ﬂw
orientation of the side edge of the lens and to prevent turning
of the |ens dwithrasidge Hofoconepressingt sutiong26 to2fdrm a continuowsdudd Through which
Distal portion 105 of cannula 28 is an elongate, slender tube to permt

entry 8 - lens 12 i fGvdd R U5 Lhfheh hg?i%}eﬁrggg[damea% isideRA1IE 10D pRévNEY -

Wi | e ewal | _ di st'al rtion 105 are angularly
oriented to tvrw]/ﬁh %fogghvsvailllsangl%%p'ernaxpd’ l%)év'eﬁllanﬂgé tségorrrllenjfgf’lii, 115 to match sidewalls

60, 62 of compressing station 26. At the rear end 117 of proximal portion 103,

troughs 111 are aligned with troughs 68, 70 (when compressor 40 is in the closed
position) to form a continuous retention of side edges 18a, 18b as the lens is advanced
15 into the eye. The sidewalls 109 of proximal portion 103 preferably converge forwardly
at an angle of about 7° to further compress the lens as it is advanced through cannula
28. As noted above, troughs 111 continue to hold the side edges 18a, 18b of optic 14
as the lens passes through cannula 28 to maintain the generally planar orientation of the
side edge of the lens and to prevent turning of the lens during its advancement through
20 lumen 107.
Distal portion 105 of cannula 28 is an elongate, slender tube to permit entry of
the inserter 10 through a narrow incision (not shown). While the sidewalls 109 in

distal portion 105 are angularly oriented to the sidewalls 109 in proximal portion 103,
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they are iww@nghesgb With respect to the formation of the tropghssdiiignd

f I anki ng segnents 113, 115. Troughs and fl anki ng segnents

t herefore continue through distal 1pportion 105 to properly support
and hold lens 12 throughout its passage through cannul a 28.

S R D L T
opposed segmepg,,]gst gll(ﬁa §¥°“§ﬁ§ g‘%de é?ﬁ?&\geggﬁﬂaﬁgerfﬁe EP#‘%&E ‘bl@ﬂh@%ﬁﬂd

n

7). Slits 121 are w de enough to permt sides 18a, 18b of optic
14 to extend opemiendlQfetoprbpefly suppentiapd holdidens1P3 throughout its pessagenthoough28.
The slits therefore permt |ateral expansion of the lens prior toits 10

rel ease into t&mnAYL 28 ASARhGERULE sideha1lHADY iR distR PokticN 105 gfsf_@fang{ &dhvRtgeses
the lens to assunme I1ts original unconpreéessed shape is dissipated
in the cgntrol ' s is thus
not rel egsed w%lﬁilﬂg%i' \&&T&g@gmﬂjggeﬁ, ﬁheﬁa‘:r?yldpér%ﬁgé]whapmmwlﬂ?hser ters.

Further, since the lens is conpressed w thout folding,the side edges over
on 15 thenseﬁb@&eeéﬁgdﬁgiogﬁa@m 215 preferably, provided gkith a pairpiappesed

| ateral nmovenent of the | ens. The | ens experiences no sw ngi ng of
the optic or hkopgitedinali stits 121t inctreghs il Figs. 1-3, § and 7).i Skits I2dnaxrgiwide ehaugh
interior of the eye. Slits 121 also continue to hold optic 14 and

prevent turni ng gdrndit@déscTBa, 18b bhaptié 1P tesitald Stwafd Bdyond eSextBribGddy er
orientation is ensured. Accordingly, insertiion of the lens with

hor ot of or o ol SeuE 287 The s therefore pERT A ERbARUEE BTARE 10nd Hhion s

provided in the front of inserter 10 or 10). ta.. . ensure the
proper pBsiti offleasednto the ayeadihg r?sﬁgp&ﬁdﬁqu@ regilientfagcerwhich bepsgs, theqlgys to
Haptic guide 125 includes a generally flat pull tab 127 and a sl ender rod
129 proj ect i ngassume its original uncompressed shape is dissipated in the controlled environment of
the cannula. The lens is thus not released with any velocity as in many prior art
inserters.
Further, since the lens is compressed without folding the side edges over on
15 themselves, expansion of the lens requires only an outward, lateral movement of the
lens. The lens experiences no swinging of the optic or haptics within the eye which
risks damaging the interior of the eye, Slits 121 also continue to hold optic 14 and
prevent turning of the lens so that implantation of the lens in the proper orientation is
ensured. Accordingly, insertion of the lens with inserter 10 provides a safer
20 implantation procedure than heretofore realized.
A haptic guide 125 is optionally provided in the front of inserter 10b (or 10) to

ensure the proper positioning of the leading loop haptic 16a (see Figs. 9 and 10).

Haptic guide 125 includes a generally flat pull tab 127 and a slender rod 129 projecting
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fromthe P@198/12889. Rod 129 is sized to be received rearwar dPGTHUEIWTI2E unen
107 from free end 119. A hook 131 -or other shoul der elenment is
formed on the free end 133 of rot3129. In use, rod 129 is fully
inserted into lumen 107 so that hook 131 is visible t hrough the
gap 66b i n corffone gk pull tab.aRod 129 6Hsizébta teerebeined rearvardbieorithitt unienel 075from
openi ng, |eading haptic 16a is | ooped over hook 131. Pull tab 127 is

manual I'y pul | gfhe end 119. Al mrcg htfer SRR élaﬂenft%g férg%@edggt;ﬁsrﬁ&feggﬁss of

Renoval of haptic guide can pertormne e or ter

Forwar d, hook 183 28ndRgse tdut Rl Rerel s o 7 #edat pogle 13Lis,igEong

S positioned into |lumen 107. This pulling of the haptic tends to
partial |y strdhrpugbrthe gap 66b in geppressing stationpdfibat Agetherlgns ys ileadeddnto the
direction of the lens' novenent. This positioning of the haptic

reduces st he rigpkniaf, lehding Riptic18a ieldoped e Hopk 181 dailinaba ek igfidntABopilld
| odged around the optic during insertion. R bs 135 or other gripping

surface are forward to RffoVE T8¥ 1¥0 rS M RfkeRBr RY! lRén%&iSL%IF g&@gﬁ%ﬁiﬁga\?ﬁ&ﬁe"ﬁs

manual grasping o e conponent.

i nsertion procedures vi scgel gstic or other lubrigcant 15 terial
2 Fh ected | megomHe betubiar ahcr owss of parmbrepEh 415 Hrceverhatt, b8 tisiod

eye. The | ubricant can be injected prior to closure of conpressor
40 (or cover Iodves forward, hook 13A engagestand guils hapticel6af forwiard se4bat(ity free end is of
t he tubul ar nmenber) can be provided with an aperture 137 through

whi ch the | ubrgosititheg afto@men] 7 eThiRf fidling bE tid Raptiedteds to partiallﬁ straighten
conpressor 40c (Fig. 11). Also, a lubricant pouch 139 filled with a

| ubri 141 ] 0) . ' 64d
P, 143 160t s DB P el PR
SRR TR ——

Al ternatively, pouch 139 includes a frangi ble portion (e.g., by
scoring) whi cHodgedkraynddhevoptic alugimglinsertion. Ribs 135 or other gripping surface are

preferably formed on pull tab 127 to enhance the manual grasping of the component.

As is common with lens insertion procedures, a viscoelastic or other lubricant

15 material is injected into the inserter to ease the movement of the lens into the eye. The
lubricant can be injected prior to closure of compressor 40 (or cover 101b).
Alternatively, cover flange 64c (or a wall of the tubular member) can be provided with

an aperture 137 through which the lubricant can be injected after the closing of
compressor 40c (Fig. 11). Also, a lubricant pouch 139 filled with a lubricant 141 can

20 be attached to the exterior of cover flange 64d (Figs. 12 and 13). A barb can be
provided adjacent the aperture to puncture the plastic pouch to permit release of the

lubricant into the passage upon the application of pressure on the pouch. Alternatively,

pouch 139 includes a frangible portion (e.g., by scoring) which is aligned with a small
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aper t ur el foecover flange 64. Once the conpressor is nux@gudsniig cl osed
posi tion, a user may apply pressure to |ubricant pouch 139 to
break open the pouch and di spense 4 the lubricant into opening 38

t hrough aperture 143. Al so, cover flange 64c can cooperate with a

fixed cutter (n p - r f -
conpr essor - AGEORe IR i toeh AR e by BRIk A mBEF I s lsre Bt
143 and into t he pass . The above di scussi on
concerns t he 3#5ef @AY epply m&rﬁ@iﬁgnw Paneh 132 tabreak open the Pou?thﬂ%aismse
Vari ous ot her enbodi nents as well as many changes and alterati ons may

be made wit hah¢ ldegicantiint 6paming B8 thyough tapenturebiddad &isog sqower flange Gle can

I nvention as 10 defined in the clains. For exanple, the conpressing

station, w thogpeitd WMla FEd cutter (not sh&?ﬁ)nté' @ngﬁgﬁihcﬁel@%ﬁ&dﬁﬁsclésure of

separabl e cartridge for conpressing the |éns. cartridge can

t hen be pl aced within WAl redevi Iy LR3SErtd Qn .0f knto the
eye af thr ¢ nooTbRA0R e betniE g idcBlin® SR Wb SR Wil hpeitfc 1£ 830 W6

fl anges or ot her structures could be included to facilitate

mani pul ati on th¢ pPayad8&artri dge and prevent 15 turning of the cartridge
in the injector device. Also, the central portion of the optic 14

coul d be nmani pul at’Be: above distiissioapeqnchihs Hae qureferredtdmabodirénts chfcthef prgserat i on
as opposed to the direct conpression of the preferred enbodi nent.

So long as tRgy&itidf, Various other@gdiRints Q@w'SeIEI?? ln%‘? cifigds ahd %ﬁeﬂagoé‘ms may .

generally planar orientation the lens wll expan
| ateral shiftin

edges and had’(ei H%Qxﬂ}%whégg%?}o% tﬁehgpilbx{ 8@1 Q@’a@g\g%%gctgfofttgee ir?yetn on a%o
Pet! U81907/ 1712d86fined in the claims. For example, the compressing station, with or without the
cannula, can be formed as a separable cartridge for compressing the lens. The
cartridge can then be placed within an injector device for insertion of the lens into the
eye after the lens has been compressed. As is common with cartridges, flanges or
other structures could be included to facilitate manipulation of the cartridge and prevent
15 turning of the cartridge in the injector device. Also, the central portion of the optic 14
could be manipulated into a U-shape, W-shape, or other folded configuration as
opposed to the direct compression of the preferred embodiment. So long as the side
edges of the lens are maintained in a generally planar orientation the lens will still

expand with a lateral shifting motion which avoids the broad swinging of the outer

20 edges and haptics within the eye.



15 , Cl ai s ] 1. An instrunment for inserting a
fl exi ble menbrane into an eye, said I nstrunent conprising a

t ubul ar NWORSI1286f i ni ng a passage through which a fl exi bl e PCT/USI7/17128
menbrane is directed into an eye, a conpressor for l|aterally conpressing
the flexible 5 menbrane, and retaifgrs for maintaining opposite
si de edges of the flexible nmenbrane in a generally planar

rel ationshi p qaige¢ conpression. 2. An instrument in
accordance with claima1 which further includes a ~ plunger for

advancing the flexiple r ' L.ot.o. t e. .

3. An instr umentl'i n 2‘%@3? anc%arﬁvm FE&S@%aM?&%%§ ‘gtgsg'ggegx’ said

i ncludes 10 , a pair ,of si desl, and wherei.n one side is de&i ned_ by said
compressor . instrumeit Somprising & ubular FRmPRE Scf{HRE¢ PRIASR GaruE-wbIcha bl m
1 in which each said retainer I ncludes a trough adapted to

recei ve a si denamhyeneis dinceted lintwiapl ayena cbmpressor for laterally compressing the flexitle

i nstrument in accordance with claim4 in which said trough is

flankedsby i nghdpiiene @8aRethifiers fdOmaintaining opposite fide edgefdf itAS HEXBR themBrane
accordance with claim4 in which each said trough I ncl udes a pair

of opposed, s t L.all L ] . Wherein one of said
opposed wal | g@géﬁ%’fgﬁgfp‘%@gl&l&#}ogwlyr{ngﬁ%gﬁqﬁfgn'sai d passage a greater
di stance than sai.d ot her opposed wal| segnent. . .

7. An instrument2in 28BJRSEHBENt N dccendance, with claym tiwhigh durthesciscludogmpl
20 segnents are on first and second sides of a transverse axis of
sai d passage, plingel dommivancing the flexible mdmbrand threwgyhneaitd paskage anddntor theglye. s
on the first side of the transverse axis and the | onger of the
wal | segments for tfie ot iginstriifestiin 'aScotdintd\Ritk SRR wHeHSn Q4id'PaSsalt HMIYVRISE
axi s. WD 98/ 12969

PCT/ USQIB( 1712

8a pair of sides, and wherein one side is defined by said compressor.
4, An instrument in accordance with claim 1 in which each said retainer

includes a trough adapted to receive a side edge of the flexible membrane.

5. An instrument in accordance with claim 4 in which said trough is
flanked by inclined segments.
15 6. An instrument in accordance with claim 4 in which each said trough

includes a pair of opposed, substantially parallel wall segments, wherein one of said
opposed wall segments of each trough extends into said passage a greater distance than
said other opposed wall segment.
7. An instrument in accordance with claim 6 in which said opposed wall
20 segments are on first and second sides of a transverse axis of said passage, the longer
of the wall segments for one trough is on the first side of the transverse axis and the
longer of the wall segments for the other trough is on the second side of the transverse

axis.

A



16 8. An instrunent in accordance with claim11 in which

each said retainer extends longitudinally along substantially the
entire p@gﬁﬁgggé,o prevent uncontrolled turni ng elcridmrAtexi bl e
menbrane during advancenent through said passage. 9. An

I nstrument in accordance with claim8 in %pich each said retainer 5
I ncl udes a trough adapted to receive a side edge of the flexible nenbrane.

reiainers are each pr o/RHORERE i tebedib Bl el Ch OnEhied sl dSilive ane

can expand prior to_discharge of the flexible nmenbrane from said
passage. extends longitudinaljy along,gubstaattallyHhe entire passage da peevent vrcanttolled 1 i n
whi ch said tubul ar nmenber 10 i ncludes a guideway for directing the
moverment of saindhgofithe flesible membranetdrmlg advancement thdbughcsaidopassage.

12. An instrument in accordance with claim 1 wherein said tubular nmenber
includes an openi iy foras Rs@ihieRfiPadcbRishéd RitHREMNE ' WHicH cadh hilFSHRRLE
and said conpressor includes a flange which closes said opening

s 8 e dhdtides B RRIA Santa to receivel i 8 BReTSTAAS Aexible memprase.

pouch filled with |ubricant and an aperture through which the |ubricant can
be di spdised At Biirumenty Ackomiance with claimd ipankighdistal ends of said

14. An instrunment in accordance with claim1 which further includes a 20
second conpr estainerscireeaeh ipravidedywitipp siiteitkough whichl thel flexible orgmiteasocan expand

15. An instrument in accordance with claim 14 in which each said

o Sance wTHATHE DBt mepbre o sidfget® | SLLTELL 1

PCT/US97/ 17128 11.  Aninstrument in accordance with claim 1 in which said tubular member

10 includes a guideway for directing the movement of said compressor in a lateral
direction.

12.  Aninstrument in accordance with claim 1 wherein said tubular member
includes an opening for inserting a flexible membrane into said passage, and said
compressor includes a flange which closes said opening when the flexible membrane

15 is compressed.

13.  An instrument in accordance with claim 1 which further includes a
pouch filled with lubricant and an aperture through which the lubricant can be
dispepséd from the pouch and into said passage.

14,  An instrument in accordance with claim 1 which further includes a

20 second compressor diametrically opposed to said first compressor.

15.  An instrument in accordance with claim 14 in which each said

compressor includes a retainer.

16. An instrument in accordance with claim 15 in which said retainers

AR



17 i nclude troughs adapted to receive the side edges of the

fl exi bl e menbrane. 17. An instrunment in accordance with
claim 16 wo%h2ssh said troughs are each fl anked RBCT/URN7iiMad
segnents. 18. An instrument in accordance with claim 1
wherein the flexible 5 menbrane i947a lens with an optic, a |eading
| oop haptic and a trailing | oop haptic, and t he i nstrunent

further incl ugekide h 8d4ptediny repetabtie side edpes oPBRIRGEDIE Benitiahéd.al | Y
straightening the leading haptic in the direction of advancenent of the

| ens. O s {5},{5&@5 | rQkad Wi, t . 1.0 18
wherei n said hapti (1:7'gui é%l mstrufiéht IHS%C{:]C u es‘l"gh ?%gﬂv#talﬁc‘gh%es%dgﬁn%&g?ﬁ&r%
shoul der at sai ree.end to engage and pull the 10 | eadi ng haptic in
sai d passage.ea“’gl f{a"?‘ed?’y incifned Sg@'ﬁems'An instrunent in accordance with claim

19 in which said haptic guide . further includes a pull tab for
manual graspi ng and8pul Amdnsiaimenhaipt accopdande Witnelaiai dl wherein the [flexiblge.
21. An instrunment for inserting a flexible nenbrane into an eye, said 15

i NStrungnt  Cofiembeineds & ldns Mithan opEEPE lead ki 1060 HapticRAd SP@ALHE NodERALE! Bl 2
flexible menbrane, said flexible nenber havi ng opposite side

o en0e o iR RSl ARRKELRSides a haptic guftt] foPbiE H SiPBANAEE rorBldlaly |

passage defining a cours roug

directed into an eye, conpregsor. poyably mounted in said_tubul ar

menber to |at %faazht;mes% ﬁeggmsﬁ’épw Ekﬁ\f‘SI epomhpladvancement of thesleaye, and
retainers in 20 sai d passage to retain the side edges of the

fl exi bl e menbrane @2ner An instahmnnt inacdordance with claimdi@swherein said baptier guide
conpr essi on. 22. An instrunment in accordance with claim

21 whi ch furteludedalrddthPa free end and aRhUfAEr atf@ld REL &RFioehgabe ahd Pulilthe
menbr ane t hrough said passage and into the eye.
10 leading haptic in said passage.

20.  An instrument in accordance with claim 19 in which said haptic guide
further includes a pull tab for manual grasping and pulling said haptic guide from said
passage.

21.  An instrument for inserting a flexible membrane into an eye, said

15 instrument comprising a tubular member defining a passage for receiving a flexible
membrane, said flexible member having opposite side edges aligned along a transverse
axis of said passage, said passage defining a course through which the flexible
membrane is directed into an eye, a compressor movably mounted in said tubular
member to laterally compress the flexible membrane in said passage, and retainers in

20 said passage to retain the side edges of the flexible membrane generally along said
transverse axis during compression.

22. An instrument in accordance with claim 21 which further includes a

plunger for advancing the flexible membrane through said passage and into the eye.

AR
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23. An instrunment in accordance with claim21 in which s }gﬁl tainers
extend | oNGQi%B4Ral Iy al ong sai d passage to prevent UI’_ICOI’I'[? fJég'”{"&?'%i ng of
said flexible menbr ane during advancenent by said pl unger.

24. An instrument in accordance with cldBm 21 in which each said retainer
5 i ncludes a trough for receiving a side edge of the flexible -
nenbr ane. 23. n insprgment iy a¢aesdangerayith Flaim ddoindwhinh said wetalngrsm 21
whi ch includes a second conpressor novably nmounted in said

t ubul ar menbeextérd loagiaidially atongRaid passhgecto fpreyentaineontrolled turning &N €@ Aexible
sai d passage, wherein said conpressors are dianmetrically opposed to one

another. 10 membrane during a%l@ancem%ﬂtbﬂ%fléﬂﬁl@&r.i n accordance with claim25
I n which each conpressor I'ncludes™a retainer.

27. An instrunenf,,in gccordance,wth claim26_in i ch ,each retainer
i ncl udes a trough ?67 rgé‘éf‘mnél%?c&@r 5%‘"8%4%2\3?‘@%7 Flé%ﬁﬁ‘gmef

28. An instrument for inserting a flexible menbrane for insertion in an
eye, 18 inchuieslaitrough forreccivmgs side edgecofhe flewiblesinembranki ch are novabl e
rel ative to one anot her bet ween an open position and a cl osed

position, said sidgs. beiAlgingeainkhiomestcordands withtclaim 21 which inehilestdY¥ebsrd i N
the open position to permt the placenent of a flexible nmenbrane in the

I nstrunment, sg| | ' ikl QF ' | '

cl osed posi t1 antpretsBF hoR iR PAFELLEL Fehler & T EA0, WAPREL (' rEdte

bet ween the sides and define a Rﬁssage, or 20 . di rect{n&the flexible
menbr ane t owaEMBFANS R S2id RASSARE, WHETEI2IG CRMRISISAE He diamstrically gpposed to one

contacting opposite side edges of the flexible nenbrane and nmai ntaining the

si de edges another. in a generally planar relationship with each other.
29. An instrunment in accordance with claim28 in which each said retainer
10 26.  An instrument in accordance with claim 25 in which each compressor

includes a retainer.
27.  An instrument in accordance with claim 26 in which each retainer
includes a trough for receiving a side edge of the flexible membrane.
28.  Aninstrument for inserting a flexible membrane for insertion in an eye,
15 said instrument comprising a pair of sides which are movable relative to one another
between an open position and a closed position, said sides being positioned relative to
one another in the open position to permit the placement of a flexible membrane in the
instrument, said sides being positioned relative to one another in said closed position
to laterally compress the flexible membrane between the sides and define a passage for
20 directing the flexible membrane toward an eye, each said side including a retainer for
contacting opposite side edges of the flexible membrane and maintaining the side edges
in a generally planar relationship with each other.

29, An instrument in accordance with claim 28 in which each said retainer

T
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i ncl udes awbrsgugdseadapted to receive a side edge of the | enperwserizizs
30. An instrunment in accordance with claim-29 in which each said trough
Is flanked by inclined wall segnents. 1 31. An

I nstrunent in accordance with claim?29 in V\:ﬁi ch each said trough 5

i ncl udes a pai L: . I | | segments, wherein
one of sai dIO ﬁmﬁfdepg%égggg@é%aﬁ%?g%%h@gdgk OEE}%Wough extends into
sai d passage a grea&&:r di st.ance t han .. sai d_other opposed wall
segment . . An iggrument in agcordance yith elaige 29 in shieh eachrsaid wougho g
in which at |east one of said sides is defined by a conpressor
whi ch i s | at erialflapked by linclined wallesagibmtsopen position 10 and t he

cl osed position. 33. An instrunment in accordance with

claim28 in which e3ch sandnsthfiferit$n accordance withl@hini 86 i:pﬁhﬁ]hg%ﬂrsﬁﬁist%ugh

which is laterally noveabl e between the open position and t

cl osed siti ' ' i rically .opposed t.o gach
thor. 5! eluBPE Baf o Hoflofell HREAAHEy Bhenel OHIF Maridhs, “uieRRE v o Sald
menbrane into an eye, .said 15 i nstrument conprising a tubular unit

i ncl udi ng a pRRPayd wall sgmentsef eachdrough gxtends into said passagerpegreaten distance than
directed into an eye, an aperture extending through a wall of said tubular
unit, and a paaithothet oppbsed whlllsegmentant , the | ubricant in said pouch being

sel ectively di spensabl e through said aperture, and into said
passage. 32.  An insBument} abébpddn tal i ' | gisiy34
further including a plunger 20 ror a var?lciiiﬁg%ﬁﬂe‘q?pg% ]\t%get%rrrlér%rsgcﬂe

t hrough said RARS |, 0t eye.. . . 36. An ..

i nstrument in accgs?(?g% b atoﬁmigf%g?%xgr&cl? 1§ aisrally mayabls,Betwieen the Qreagposition

a porti in ali%me t with said aperture, wherein said portion breaks open
upon t and'the g PRSiHOM, of pressure on said pouch.

33.  An instrument in accordance with claim 28 in which each said side is
defined by a compressor which is laterally moveable between the open position and the
closed position, wherein said compressors are diametrically opposed to each other.

34.  An instrument for inserting a flexible membrane into an eye, said

15 instrument comprising a tubular unit including a passage through which a flexible
membrane is directed into an eye, an aperture extending through a wall of said tubular
unit, and a pouch filled with lubricant, the lubricant in said pouch being selectively
dispensable through said aperture, and into said passage.

35.  Aninstrument in accordance with claim 34 further including a plunger

20 for advancing the flexible membrane through said passage and into the eye.

36.  Aninstrument in accordance with claim 34 in which said pouch includes

a portion in alignment with said aperture, wherein said portion breaks open upon the

application of pressure on said pouch.

R
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37. An instrunment for inserting a lens into an eye, the |ens including an
optic, aVWR&HI26P | oop haptic and a trailing |oop haptic, sBFHUPNEIEEnent
conprising a tubul ar unit including a passage through which the
lens is directed into the eye, and a 20 haptic guide novable in said
passage for partially straightening the |eading haptic in 5 t he
direction of advarfifenenhn dhstrungent dorsinserting a lens into an eye3the lensvindluding anent

I n accordance with claim 37 wherein said haptic guide I ncl udes a
rod with a frepticeadesink Popltaglieand atuﬁmgilobpﬁﬁp&ﬂckaid)xrﬁﬁﬂﬂﬂﬂt &dtfipiidihg at he
| eadi ng haptic in said passage. ) An i nstrunent I n
accordance w

I ncl udes a pu *@‘?a‘gﬁ%aﬁﬁfé’gum&gﬁggﬁﬂ ??H"ggs (Sj%.igc laltlp I'C é&{?rgé Brom
said '

sage. . nt for jnsertin
a flexible némﬁaﬂéﬁgeﬁmvagk inysaid pagsage for Pamaﬂy SFW&B ?%ﬁgeéﬁ%’mﬁ ié?mﬁ’g 18 ?

tubul ar unit including a passage through which a flexible
menbr ade i s dhe direetibn oftasivamcesent obithedenst essor for conpressing the flexible
menber 15 for insertion through a small incision in the eye, a

pl unger for movi nggg he Ah&xdtRirfent in accordancEWith! difh 3%%@&@%6 tﬁgﬁ@gﬁﬂe and
means for enabling the flexible nmenbrane to expan

substant fall y, &Qﬁ%"%g &gﬂ a0 8Tk Uk % Pi $B'eHR (8% Pé%‘f?e%\deﬁﬂép{h%

accordance wi.t h_cl ﬁ\l m 40 i n which said neans for 20 enabl i ng
expansi on i nafasting haptig ’ﬂrs%QR‘?%P slits in the distal end of the tubular
unit. 42. A nmethod of inplanting a flexible menbrane
into an eye throudd®.an An instrument imadcsrdance with ctlammtI8oid wehinkp saidihagtic guide
placing a flexible menbrane into an inserter;
10 further includes a pull tab for manual grasping and pulling said haptic guide from said
passage.

40. An instrument for inserting a flexible membrane into an eye, said
instrument comprising a tubular unit including a passage through which a flexible
membrane is directed into an eye, a compressor for compressing the flexible member

15 for insertion through a small incision in the eye, a plunger for moving the flexible
membrane though said passage, and means for enabling the flexible membrane to
expand to a substantially uncompressed condition prior to discharge of the flexible
membrane from said passage.

41.  An instrument in accordance with claim 40 in which said means for

20 enabling expansion includes a plurality of slits in the distal end of the tubular unit.

42. A method of implanting a flexible membrane into an eye through an

incision, said method comprising:

placing a flexible membrane into an inserter;

AR O
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| at er al | yywegRe&sSi Ng the flexible nenbrane such that opposli,(;;ﬁug.,ﬂqxﬁdges
of the fl exi bl e menbrane are noved.toward one another generally
al ong a pl ane; and movi ngyt he lens fromsaid inserter into
an eye such that the flexible nmenbrane I s conpressed when passed

accor gance i th ol SRR COFRERTYE i Beriledprmhrers el o onposlE AR bl of e

opposed sides which are novable relative to one anot her between an gpen
posi tion for 8sxigle;mgmbrapesre maved tewand qneappther generally dlang aplanegandng a

cl osed position for conpressing the flexible nmenbrane.
44. A nethod in awovingithe densfiohsaid misenterZintonanéyecduch Kt theeflexible membranae
10 I's nmoved into the eye without turning relative to the inserter.

45. A methogl ddinAeeRl dARaSckhfdugh Mclstint i ahe bRg! udi ng expandi ng the
| ens after belfgng n%&ed throf?gh t he igci si on, gnld reétgfni ng the flexible
menbr an r

IS ex paﬁded to pr e\ﬂ' ﬁ{ ' lnl‘e\{h‘w it“hgceoﬁtﬁﬁ’g@ngﬁﬁ Hagfa Z‘Vltéegglgf ?exﬁi%sglgg? f@gﬂ%&?ge
membrane fr Omp::lir;eotj gpsp%;;c? rsi'.des which are movable relative to one another between an open
position for said placing of the flexible membrane in the inserter and a closed position
for compressing the flexible membrane,
44. A method in accordance with claim 42 in which the flexible membrane
10 is moved into the eye without turning relative to the inserter.
45. A method in accordance with claim 42 further including expanding the
lens after being moved through the incision, and retaining the flexible membrane

partially within the inserter as the flexible membrane is expanded to prevent an

uncontrolled release of the flexible membrane from the inserter.
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