2 5 FEB 2005 1 AN I NJECTOR FOR | NJECTI NG AN | NTRAOCULAR LENS The present
invention relates to an injector for injecting an intraocular ) EnPEBa?ﬁﬁS
nore particularly to such an injector that includes a multi-strand

pl unger. 5 I.n known manner, an-intraocul ar, | ens serves to replace the |lens
of a patient undergoing a cataract operatli on. The haptic of the
intraocular lens is the portion that is situated outside the "optic" or

| ens proper agrd r ~the i ocular lens in 10 position
i nsi de the eye O%R?Enggt?Q%t&ﬁﬂgggfyé,ﬁwh£&£§%§§VL%%p¥$%Sis inserted first
since the incisionThe Pussent yinvenaied bekides the dorabpasomifddy t he
surgeon bei ngnpkacedybghi n h he tient in the supine
posi tion duringﬁthe o%e(atigﬁ£gﬁﬁgfﬁgpgén ap @@lmﬂﬁ?é%ajiﬁq%ﬁﬁﬁgﬁéﬁ’Iast,
remai ns the cFOSBraRolbhectasi shoh. inghedeodntoptl of - ¢ teandjEotayemppear ed
with the sconcept i kindwaaeihddr| angembelad,rmde gl adlag ble.

i nci si ons

mechani cal I'y ggf_énab%ﬁ teria%. Thi s devel opnent ~al | ows small i
to be used in CAtATActSur§ef oL 20 RfcithGriegEcHid en dtianpdtimited to
about 3 milliopeeasi¢mn) . THEehippi®fof Rend NimctMoust 08 s Gapakle of
Poer o on "horEoEtl RS0 A L Y e SR g ¢
pl ungers for P¥pReXaedirhatoseters !tems’reﬁl.dhluhe rms:trafcfe_&g%r %@?ﬁ Pfrgagcugar
!sleinZel, > g?l g%ﬁ%%tﬁ?ﬁé%% h e tccﬁ‘cq _t(jen&a?‘lst .aergtfqrt H‘l'eg_'%ﬂ%dﬁ(gelthﬁ spr éduced
to effecting LY hdeRMUsts tinsrigied e nstp si3@eThde yidaidriicealist i p of the
~injector is ofsuslly, dshamiet HelsRdMPHO f%ﬂgﬁea%i,gmiftihc%@{é Lo 3gRller_than
the dianeter, of th%I o%d i{é‘gigginto g@g}? fo the i ntraocular "Fens. The
i dea of causing thé 8L ¢ Ghsr &L &heshadderitorin vae isspgnadual |y
decreasi ng, ip®itivat du;ﬂﬁg(ﬁhendpﬁﬁﬂmﬂdﬂ.lyI%QHM®®ex§&B§%&%DC%hiE%S
al ready peen i@'pgl(ac%?fq.d&,prfe%{ai%a“st %rllltes ’cl%%garl rt]:opat':rﬂ[el (ilfllcaicsllorrl_
The concept of the'injector appeared with the
concept of intraocular lenses being made of a flexible,
- mechanically deformable material. This development
allows small incisions to be used in cataract surgery,
20 such incisions often being limited to about
3 millimeters (mm). The tip of the iﬁjector must be
- capable of passing through the incision without it being
necessary to enlarge said incision.
Numerocus injector models exist that use single-
25 strand plungers for injecting intraocular lenses. In
most cases, the intraocular lens is folded by an
accessory device such as a cartridge with flaps, a slide,
or an abutment rib, so that the function of ﬁhe plunger
is reduced to effecting a final thrust through the tip.
30 The cylindrical tip of the injector is of mean
diameter (1.5 mm to 3 mm) significantly smaller than the
diameter of the optic (5 mm to 7 mm) of the intraocular
lens. The idea of causing the lens to pass through a
cross-section that is gradually decreasing, i.e. that is
35 of substantially conical appearance, has already been
disclosed in prior patents, and in particular in
Document WO 00/49974. That document discloses a multi-



Document. WO 00/ 49974. That docunent discloses a nmulti 2 5 FEB 2005 2 strand

pl unger in which the strands gradually conme together until E éhf[iﬁ
fill the entire cross-section of the injector. That |rrpI|es a EBr2iRe
| ens becomi.ng jammed between the strands of said nulti-strand 5 pl unger.
An object of the present invention is to provide an intraocular |ens
i njector that does not suffer fromthe above-nentioned drawbacks. A

particul ar obj&ctar dhequLesent, enti_o royi de such an
injector that s si ﬁ e e;% i nexgiel%\sﬁl \r}l'tge r%t_'r%lmjsf g&‘taﬁlﬁégiﬁdc?ﬂeassenbl e. In
an advant ageods’ %% et off ied 1yt édent fiilAvehei entipeovicsssnsést nage f or

the injector taf push irhjecddit.r aqeulean W8Re 08 g tsﬂe[ﬂgskgg by gcting towards
two 15 di anetrj cll)ﬁoppomte p0|ntso its op rovision results
in preservi ng. the AAGUPA 5SS PEtYRERg thet Sﬁiﬁénﬂén§fv\lﬁﬁhé auéblwmamqhg

friction. SThe pivdgerst rands which are continuously in contact with the

inside wall of th revent the lens fromadhering to it. 20 The
difficulty to be ogerc?))hgggr Ege}éﬁ?rBW?ﬁEtl SH¥entLeBi by agarFetidaemal |

whi ch can desti@$irigogaliar. 1¥hes infjectbe Lhas Sbast SotOostiiféy FASEEAS then a
risk it mghtapbeel- ﬁmqogghv\@ggwggg%gl unger and the wall. The object of
e

the invention, in an advant ageous odi ment 25 thereof that associ ates at
| east two side st rﬁnHé%E&‘éH@ﬁﬁ ophect nef avitel| presems ividrer i dingdt, is

ool Ut Bt o SR e s S il ek
and contri but 6"t 5°F8raf é Fh ‘Peﬁ% afﬁe"‘l&‘?w ng it towards the axis of the
system The hapti cInsanthémaﬁtmééme&hﬁdd/irﬁéW Al pt t om edges
(e inemy. b RS PP B G, S USRI S5
intraocular lens on either side by acting towards two
15 diametrically opposite points of its optic. This
provision results in preserving the angular positioning
of the lens while also limiting friction. The side
strands which are continuously in contact with the inside
wall of the syringe prevent the lens from adhering to it.
20 The difficulty to be overcome arises from the lens
rubbing against the wall, which ean destabilize it.
Thus, if the lens starts to tilt, there is then a risk it
might be jammed between the plunger and the wall. The
ocbject of the invention, in an advantageous embodiment
25 . thereof that associates at least two side strands pushing
the intraocular lens while guiding it, is to mitigate
that drawback.
In addition, while they are passing through the
conical portion of the syringe, the side strands move
3Q towards each other and contribute to folding the lens, by
driving it towards the axis of the system. The haptic is
then simultaneously clamped via ‘its bottom edges (action
of the static cone) and via its top edges (action of the
side strands).
35 The thrust from the side strands may be exerted
either directly on the haptic, or via the upper haptic
which can then be deformed. During folding, the upper



either directly on the haptic, or via the upper haptic which can then be
deforned. During folding, the upper 25 FEB 2005 3 haptic may be hél §FB mwS
| aterally or driven towards the axis. The shape of the end of each of the
side strands may thus be adapted depending on the design of the | ens and
inclined to various extents relative to the wall of the 5 syringe. At the
end of folding, and in order to avoid the upper haptic being nipped

bet ween the sty §car516q, ibly, t.he ||, spaces are provided at the ends
of the strands?&ejither ilﬁé)t%ﬁéelb%eln %‘Fréa Y 6 (Espetdt it adidfesher@xis.

Natural Iy, thefthvEiport sstoompat idfl eanilt foft hthe stirdeasn repidsonall ¥husi ng a
vi scoel astic s Wdgtdaw diuby igat, roperti i n.order toinprove
the process. Since thcﬁétpreé;t%nl?t #ﬁ/éﬁ?ieoﬂr%grcgeisgtggls Ooflls%pet &5 We 20y st em f or
pushi ng and foJIIb‘fSrfg"EE 9 MFERUA @XUerss nwd atliye efetdrcaaild wEdehio t he
way in whith sgrdidens is | oaded into the syringe body, nor to the fact

that the device it@lcl ud%oelfe nts that are re-usable or else are for
singl e use only. IAthHe'S SN%WR ng%éfi}ﬁ&@‘fn@ﬁfjs,lnt p&derntpasvalidr thens ready
for injectionUppsodsipdereddin?@ibped brenapu the RL-agedsnshAe system

W t hout havi ng,,ungar deformation. The present invention thus

provi des an i %joect or y?gc?% iwr%‘]\’ieldt PRG &R P EG@NIRQFC}{ éhsthadendps ef ahe
optic, of at Ht&gedsoneiltbwmer imaphiec ceandref oat oheaskpereivBpasghaptic, 25
sai d injeator conpPiix$lRg18,SYEhRY .having a preferably cylindrical
nmain portion, a prefer abllyysc F?ng??§g¥l§|gs%ﬁa?ﬁ@gﬁgig;i%nw%%tt]P%
preferably of SSHa PePELegsld¥ctipdnat Ranishectnosseseoliononf hatiengai n

portion, and dubaicaalingopibpBreoaseshi Basal domak30.PORLI 9N L0 A d
di scharge porti on,Sgngl upger _bei nﬁ adap;led to nove Inside’s g %y?rng_e
body so as nove sai FensSf PORFEHe HRYR"HoPEI BRlabes henkty sehatlye porti on,
and then to &¥SeRar ferspidhlingsanat foldsagdtBeSEhBEEEHPELT DBngSALY
plunger bei ngrBreveded WtRa8l L8384 W9y in which said lens is loaded
into the syringe body, nor to the fact that the device
may include elements that are re-usable or else are for
single use only. 1In the following embodiments, the
intraocular lens ready for injection is considered to
20 have been put in place in the system, without having
undergone any deformation.

The present invention thus provides an injector for
injecting an intraocular lens made up of an optic, of at
least one lower haptic, and of at least one upper haptic,

25 ‘ said injector comprising a syringe body having a
preferably cylindrical main portion, a preferably
cylindrical discharge portion that is preferably of
smaller cross-section than the cross-section of the main
portion, and a conical portion connecting said main

30 portion to said discharge portion, a plunger being
adapted to move inside said syringe body so as move said
lens from the main portion to the discharge portion, and
then to discharge said lens out of said discharge
portion, said plunger being provided with at least two

35 strands that can move towards each other while the
plunger is sliding inside said conical portion, said

injector being characterized in that, when said plunger



35 strands that can nove towards each other while the plunger is sliding
i nside said conical portion, said injector being characteylﬁfd Fggthat
when" sai d plunger 4 2 FEB 2005 reaches-the di scharge portiorF sa pfﬂﬁger
has a profile at its end in contact with4the lens, said profile defining
at | east one space adapted to receive said at |east one upper haptic of
said lens. 5 Advantageously, upstreamfrom said space, said plunger fills
subst anti al | yeawhemttinee drods sectdcon iafn  ssaid pdisehar gaiPor tHr@Eilln a

flrst erbodl BRNLcSfh SPACRASAORLLY 0 I dellned bl yeen sald at

| east two strands of t pl unger TSt vari d plunger is
made up of t\ﬁ@fﬁrﬁélgstartaﬂﬁs%alﬂ@ @rpam éllang ek o dedhadivieh saikde@ess on

its end that liessGORERC Lipperh HAR ileRT, L@ necgsses being provided in
t hose si des of th%& side strands that face each other, so that, when said

two strands are uPGEESIECHE Her UPRETEETs AF@TdESdRasgacsor ERod, sai d

recesses depﬂmmg@rcéﬂﬂﬂals@&&&&nth@laysQ@Qn@nka&@a&&os%a%@th%ﬁg%% is made
i de strands and of a shorter central strand, so

up of .two S
tﬁat, when sa%g 3 %ﬁrgﬁdgogFé “Urged agai nst said 20 central prand
i nside said dlschénge porsionmbeditdenshosber epabeahspaéht@aldaﬁdneﬁ a

central SpacaeQ%h%QE%ethQ% %Qggo%tsﬁgqs%'Q%oS%t%” tﬁ% gt ﬁﬁgﬁag and of

enbodlnent sai d unger 1s nma
a | ongert cent ral 55 3t FaKat §érﬂﬁat, ahed Qéudgsrdessmadadspaoé uwged

agai nst Salél@énbt%bnabra@gchn%fd%hiéhdlg'EQB@Ea%dp%EEhog r%@%gs Lgnger
central stranggdeflneg asid ace aroun sald central

strand. Advant§g&8HsF atsé?dcgp aRAsvoED tﬁEepﬂﬁﬁéergﬁﬁerggeééaﬁtbﬁlng push
the |ens intprohédsyringehbedysitihe bensheskidingragaikastntheswakl s of said

syringe body.gpd Behog, d8fenoed PHe8aLd;§OPLSaLLRANEL 0 e urged
15 together inside said discharge portion, said recesses
define a central space.

In a second variant, said plunger is made up of two
same-length side strands and of a shorter central strand,
so that, when said side strands are urged against said

20 central strand inside said discharge portion, said
shorter central portion defines a central space between
the ends of said side strands.

In another embodiment, said plunger is made up of
two same-length side strands and of a longer central

25 strand, so that, when said side strands are urged against
said central strand inside said discharge portion, said
longer central strand defines a side space around the
longer end of said central strand.

Advantageously, said strands of the plunger are

30 adapted to push the lens into the syringe body, the lens
sliding against the walls of said syringe body and being
deformed by said conical portion.

In a third embodiment, said plunger is made up of
two side strands and of a central strand adapted to move

35 relative to said side strands between a deforming

position and a discharging position.



In a third enbodi nent, said plunger is nade up of two side strands and of
a central strand adapted to nove 35 relative to said side strapgsFEEtmﬁgn
a deform ng position and a discharging position. 25 FEB 2005 5 .
Advant ageously, said lens is disposed between said side strands which form
a pair of tweezers, so that said |ens does not slide against the walls of
said syringe body while said lens is being deforned, said deformation 5
bei ng i mpl enent ed Bygv&#+G S r ich.move toward each other while
the plunger is .%seiddi ng i ngi%l ﬁgf%gz’d%@‘goﬁn}y%as 36t B SROSE Y T?@tg’?PPn@%l'ﬁody.
Advant ageous| y°*4aisF § & igh fiermey esin Of Saice zesisge sat tands cuhil e

said lens is Beimg defommd,siykld |30 110 (kU ops .sal d _side strands,
said central 3%%pnq,§§§n bein% reIégggﬁ‘fr%%lg%?g%s?gesgﬁgaﬁgglggeas to
di schar ge sai 0 def $FHeE FEiS 1&APantagesuns ylefoainedabsarnentefsriat ied wher e

the conidal peindormpietented Wiysehauoeiper tkeanal tHe b rSYLI Bgﬁa ‘;?S'y-
ra or

Advant ageous| v, -$ai I, _strand_has a profile defining a cen
si de space forafecggy%%ghégﬁ %@e PéabEegndsySpéfinapineiee said | ens.

Advant ageous| §ondgRd pemtieh ofr ahd kyrdagaepbag.to 20 said side strands

via a mechani cal |, ' which. autonatically. rel eases said centra
strand fron1satgssiggaﬁgggggggﬂghe%gggiaeggﬁ%is?Fﬁﬂﬁg PEUSH Cath emid nent .

Advant ageousl| §198t StR8nefdvBi1ldi sehdr genef ishbelrgsdersainddendnpiDfihe of

the plundger, wbiueheptobkitbpsdehiResiadoS.sal pa i s dj sposed outside the
syringe body, jn particula outaidé sa?g.%ﬂgghagg%dp%??#ﬁgf §€-id

Advant ageousl y, salﬁlﬁﬁiﬁeéﬁ??? nf6pmt feidysidgestbangsi soagapted to
contai ni ng théisehsrga shedndefodeéar redsstate. 30 Advant ageously, said

mai n portion of t@gfay i dy is,oblate in cross-section. O her
characteristics an ad@d%%%ﬁ@%ﬂ%f ?%%gp?%ﬁﬁﬂﬁnt is formed where the
conical portion meets the discharge portion of the

15  syringe body.

Advantageously, said central strand has a profile
defining a central or side space for receiving said at
least one upper haptic of said lens.

Advantageously, said central strand is connected to

20 said side strands via a mechanical link mechanism which
automatically releases said central strand from said side
strands when said side strands reach said abutment .

Advantageously, at the end of discharge of the lens,

said end profile of the plunger, which profile defines
25 | said space, is disposed outside the syringe body, in
particular outside said discharge portion.

Advantageously, said main portion of the syringe
body is adapted to containing the lens in the non- |
déformed state.

30 Advantageously, said main portion of the syringe
body is oblate in cross-section.

Other characteristics and advantages of the present
invention appear more clearly from the following detailed
description of four embodiments of the present invention

35 given with reference to the accompanying drawings which

are given by way of non-limiting example,'and in which:



invention appear nore clearly fromthe follow ng detailed description of
four- €nbodi ments of the present invention 35 given with reference to the
acconpanyi ng drawi ngs which are given by way of non-limting eﬁkér’rﬁlE@ Z@fgd
in which: 2.5 FEB 2005 6 Figures 1 to 3 arg diagramatic section views
first enbodi ment of the present invention, respectively at the start of,
during, and-at the end of dispensing of the intraocular lens; 5 Figures 4

to 6 are views simAigfurte® R gy s jl.t g nd., errbod nent of
i iy i gur e |a%feagil:é gragﬁ%gﬁ?csgcég?%gn V&R 8# 3 third

the present i ent| on
embodi nent of tHE preé'gaéjr‘i{l“ierﬂ}’er‘ftﬂ S peEseatt h@VehﬁtLpaoc@rleapebEmgelg
di spensed; anchtlCHe gures &1,0 dlide GrAdbRMIBL engepki Bﬁ'gébﬁ@@n@cof

fourth enbodi ngpt s f e |nve tion, respectively before, ring, “and
the end of di spens?jngrtgyfc 1§| dr1I ﬁltgr'aocul ar lens. Figures 1 to 3 show a

first enbcdi ment of'ighwes54. tprésamt vieest koRilhA tHeriihstsembagirent,
oo Il 15§ R o2 O B IRG R O e B PBALPSE i B GrbP o1 thart

of a cylindrical discharge portion of"“Cro
the cross-sectionaFigpEg 3f iehe fahgrapoationsddtiandvdéwaoEoni €@l rgortion

12 whi ch COﬂn%@b&d&Qe%@'@f”%h@ peELLAR 1ﬁvgﬁt§ghd geggﬁgrgg portion 13. The

mai n portion . %IS agatedto contairn t ens 1 non- def or ned
state, as shotfi‘TACEFg@re ! ENSPief eiabPysedheandin portion 11 is oblate in

cross-sed®i on, andrFifutres advani agepsshyasshsed- tially flat
i \( 00/ 49974\,\é &%EWPé@%]ldofﬁed

bottom 25 as S d in_Dogu

herein by way fb? ggf é?%%gémgfiﬁcgfngﬁﬁ tREeRhipRe: BESReRttyelndgeebody. 10.
The pl unger ZGuifSngroandedtwthda emd sfrandSedditd) of adh 1@VEnt Qe pS,,each
other flexiblye@yhile the plunger is 30 sliding inside the conical portion
12. The intraocular lens 1 includes an asymetric biconvex optic 5 which
determ nes the di ret¥we®eih Whi thehaew fal tsrsthenéxetindnt f the

15  present invention. In the first embodiment, the syringe
includes a body 10 made up of a cylindrical main portion
11, of a cylindrical discharge portion of cross-sectional
area smaller than the cross-sectional area of the main
portion 11, and of a conical portion 12 which connects
20 said main portion 11 to said discharge portion 13. The
wmain portion 11 is adapted to contain the lens 1 in the
-non-deformed state, as shown in Figure 1. Preferably,
the main portion 11 is oblate in cross-gection, and it isg
advantageously provided with a substantially flat bottom
25 | as is described in Document WO 00/49974 which is
mentioned herein by way of reference concerning the shape
of the syringe body 10.
The plunger 20 is provided with two strands which
can move towards each other flexibly while the plunger is
30 gliding inside the conical portion 12. The intraocular
lens 1 includes an asymmetric biconvex optic 5 which
determines the direction in which it folds whenever it is
compressed along its diameter. The lens includes a lower
haptic 6 which is the haptic that is disposed downstream
35 in the direction in which the lens moves inside the

syringe body 10, and two symmetrical upper haptics 7



conpressed along its dianeter. The lens includes a |ower haptic 6 which is

t he ‘haptic that is disposed downstream 35 in the direction in V\@ﬁﬂ_—é@g
| ens noves ‘i nside the syringe body 10, and two symretrical upper th & <060
2 5 FEB 2005. 7 which co-operate with respegtive ones of said two strands
of said plunger 20. Initially, as shown in Figure 1, the lens is disposed
such that each of the two strands of the plunger 5 21, 22 faces a

respective upp&idiapid & The ontd ¢ 5. er el ui ded when the plunger is
actuated, and the |ower I;ehraapti c“plgé}\i/w%%#%scs nar r %éﬁgr‘?@d@}e&‘% Fhegnds

contact into FheTGhiREIPGT 3%n 12 of the syringe 10. Wien pressure is

exerted on the plumgariZQ.ivt,hed eswnlQl fiSfder §t! Y noved in translation
wi t hout bei ng Cﬂ%f %rsréeéf unt i Ih t he o&i cncol S ien'fld )égr?t \élltgtnswi*tgh t he coni cal
portion 12 acrose A fr’réilert. ARG s ihe doint istoeaidso ofbéhexpiluageen t he

pl unger 2@, t R upPerfarast iacrebpdRitdn® WhPest hai i%hgv_vn o ggbgmt gcally in
Figure 2, unt Herre}l‘ifygljugdterda'@q rgt he thrust to the edge ofh the optic 5 and
cause it to start falding "1t AES RLNFEd dfe ap68ptiesn, agorhe Lawergure
2, the upper Raptiiss 67 videhi rsdefoned iisn eneaBedr i Backitk ecRRAPET 1 hPo

contact with tihe ends-gh ther  ;Strands 2 22. The optic 5 that is being
folded is 20 al nost. roli eg ugl% |I§2 ?)r? %gﬁt §¥Flﬁﬁ?h99he wal | of the

coni cal portion 12"N¥RePF6fERTRapEi ex6rhad sharhedplangéel dobyrhiel 1 & ng

t he noved®ent of icheiepti¢ S t i .ded, .the lens.1 i ushed into
the dischar ggaégit Qgﬁ 1%. .ggéltin%?hg%?ﬂgé%ﬂlgﬁ,w%%go%l\l?\oggﬁlgnagg‘ﬁ?e 2 of

the plunger are“BroVPtéd GPERSr é8Eesesnpscht wihki thendsninal cont act
with the | enspérhmdni h2pactbssl ar diambber! fREEAG, SEGESe E{]ﬁtiﬁ&%és&? .
defining a protiLecatoting,epgoflyLhe  phynger 20" the prof ITe i o Toried in
a manner such_that 30 whén sard %)PU%SEV 0 FB%CWe{h]@amé@ﬁa?géewml on 13
of the syringErdb; e gepimediagspanat 26aippiedrigurs esei whog thgypper
haptic 716f tbeahenst tRe OFHEHstOto the edge of the optic 5 and cause
it to start folding. 1In the intermediate position, shown
in Figure 2, the upper haptics 7 remain deformed in
concertina-like manner in contact with the ends of the
strands 21, 22. The optic 5 that is being folded is
20 almost rolled up while in contact with the wall of the
conical portion 12. The lower haptic 6 has started to
- fold by following the movement of the optic 5.
After being folded, the lens 1 is pushed into the
discharge portion 13.
25 | In the invention, the two strands 21, 22 of the
plunger 20 are provided with recesses 25 at their ends in
contact with the lens 1 and in particular iﬁ their facing
Sides,'the recesses defining a profile at the end of the
plunger 20. The profile ig formed in a manner such that
30  when said plunger 20 reaches the discharge portion 13 of
the syringe 10, it defines a space 26 adapted to
receiving the upper haptic 7 of the lens, in order to
prevent said lens from being jammed between said strands
of said plunger while it is being dispensed.
35 Once pushed into the éye, as shown in Figure 3, the
optic 5 becomes deployed again inside the eye of the

patient, and the upper haptics 7 are pressed against eéch



prevent said |l ens from being jammed between said strands of said plunger
while'it is being dispensed. 35 Once pushed into the eye, as shopp iP
Figure 3, the optic 5 becones depl oyed again inside the eye of h@ EB 2005
patient, and the upper haptics .7 are pressgd against each 2 5 FEB 2005 8
other in the space 26 provided for this purpose. Advantageously, as shown
in Figure 3, the strands 21, 22 of the plunger 20 fill substantially the

entire cross- &giedt oinh afhd hgdischar ' . .upstreamfromsaid 5
space 26. I\/bre;hcgarti cul arlfpat the %ﬁ)cﬁo édd%crﬁgrh&isné’urtpﬁgel'ens 1, said
d

end of the pl NGEFAPIHRLY ndot phiciesin thauneofi | ¢h25 sdekindisng 1t he2space
26 is di sposedDutist delurder S0 imga hagktkle:and i Rypart] gw aczrﬁggéi de the
di schar ge port%égﬁgéb(§§ tQ@t.th entire vol une of Fhe f di sc arge
portion 13 is Tilled by tqﬁa[ﬁﬁﬁ€§§r3ﬁ3Porﬁdﬁéhﬂége@@§tyﬁaﬁffﬁﬁ@ apper
haptics 7,5 whistheg e conmproass gehrtta carlsiral/d, ext epb @ﬁﬁyofaagse%r{g% ased

. spont aneousl ypd t1 d ossjhl r se themfinally by retracting the
pl unger 20 to a snafﬁigitéﬁgﬁeghgifﬁt%%ﬁ % GEUPQrtﬁéﬁslﬁcPﬁéﬁrﬁéﬂés up
its initial shifeonedilde 2Shdedjimiolh the paticents Fsgdiepodelioofshaw a
second enbodi rrept i bR gt iLnyention. Ln the second enbodi nent, the
nul ti- strand pluﬁggﬁh?? naggsug'ofgﬁmghsgggtégP;ﬁasoﬁg?l%? gﬁﬁt 20 are of
the sane | engfHSCHRIIS PRTERTY 4B sEpalag3tbhaentisesholtiee dhathéhe two

si de stramds #iscPAargBhpotenbhahs sk and123 8 tféhésgﬁflﬁgé%eﬁo‘."“i ch, since
it is shorter in ngtg defines a_central spacé 26 for reCeiving the
upper haptic 7 of b g ﬁgeT?SgY’tﬁé BRE WPPptshemeices? Thikidevioe
oper at es i dentiogrkegsed theademate desentbefllyabgve MbthrLelgresce to
oo o PRCRAEBYELRCHe gat ERAETRORL Pl VR R uet (o
same- | engt h sFBET&FEaREstRe, PRRNges 30 wel & asabl extcentyahnstr@nd 23 that
i's | ongenst haintkgochvarsi88sStr ands g&keQZUpS?ig 1ﬁq§¥glcsrgégjiﬁgﬂﬁgd 23
the eye of the patient.
Figures 4 to 6 show a second embodiment of the
present invention. In the second embodiment, the multi-
strand plunger is made up of two side strands 21, 22 that
20 are of the same length, and of a central strand 23 that
is shorter than the two side gtrands 21, 22. The central
- strand 23 acts as a spacer which, since it is shorter in
length, defines a central space 26 for receiving the
upper haptic 7 of the lens 1, at the end of pushing.
25 . This device operates identically to the device described
above with reference to Figures 1 to 3.
Figure 7 shows a third embodiment of the pPresent
invention. In the third embodiment, the plunger 20 is
also made up of two same-length side strands 21, 22, as
30 well as of a central strand 23 that is longer than the
two side strands 21, 22. Said longer central strand 23
is adapted to be placed between the two upper haptics 7
of the lens, and said central strand 23 thus defines a
side space 26 adapted to receive said upper haptics 7 of
35 the lens 1. Advantageously, said central strand 23 has a

wider rounded portion at its end in order to lmprove its



i s adapted to be placed between the two upper haptics 7 of the lens, and
said central strand 23 thus defines a side space 26 adapted t o) e Bv?m]r?
sai d upper ‘haptics 7 of 35 the lens 1. Advantageously, said central "strand
23 has a wider rounded portion at its endyin order to inprove its 2 5 FEB
2005 9 contact wth said |lens, for the purpose of discharging it. In all
three of the enbodi nents described above, the plunger 20 acts to push the
lens, and it i or, Fl.s_ of .the s g 0 that act
with said Ieng%ﬂﬂg%ﬁﬁﬁiﬁ% Saidwg%%&%ré%’ Pf §§£Esﬁeﬁ§ 1§F 8891ingsi de

t he syringe bddy 10, and in particular inside the conical portion 12 by

bei ng” pushed by thenstnands 2. o%Zth%“QmBBh'l%ﬁ#E 23c9—§bt1§ ?ﬁ{;ﬁé‘? fhe 1o

fol di ng bei ng_qbt ai ned by 10 the conj unction of sard axra
plunger 20 ak u&ﬁeFé&laPC&ﬁlﬁé @%@Pté@ebﬁeﬂﬁe éndlaallpothEOWa12 of the

syringe bédy t@e Aaﬂaurbh QEQO@y&&ﬁ eogoagelbngggglggtl§ gsggi eg gelow
with referenc% tg ure PP 10. I'n.this fourth i men the 1ens
1 does not touch ﬁe OFfe PEGFiAGe Yhodp id01aRei I sAidesehsside eaches

tgg glschargethposyr@ngéBboﬁysaDd ayiti ngephedyculhe ﬁﬁgﬁﬂéﬁgﬁeoéoﬁbéél
embodi ment is a n not jected to any axial _friction
agai nst the MEFPSESP h% hg ?Fﬁég 8385 % g?otaﬁ FEr?gd?s2¥ola?nga%ﬁd whil e
it is moving PﬁﬁﬁpﬂélﬂHeZ3dpﬁchhﬁgglpogeronf&Bdlﬁg bbi 8g esltathes phy nger 20
is nmadeigp Othgm@ ﬁ gﬁ n 2 c dvant.ageo sI of t he

I b c§l&ﬁ ds g&ld %x%@i ph %Tstggn% %? rhtral

sanme | engt h, 8 forma sort air o
strand 23 whi 2R Zﬁaﬁﬂébt@HlYﬁ ﬁﬁ@étﬁélbrlVEEtoosamdlspdats@mannSQQl 22,

in particulathéeéyeﬁnga Befprnpng position and a discharging position. In
t hi s enbodi nent, tmotﬁld %rands 21, . 22 are advantageously provided
with notches in or bovy ’rf@e?rnt?%o'%tﬁﬁ afnYeiMsion fmhideserfhagir ati on

30 elininat esbahgww;@htreberame bet veesutde ®ptdcLd. of ri henid epsidand the
i nside wakl . 0@m$$@hﬁ¥ﬁt99@hgoﬂén&01 3es not touch the walls of the

syringe body 10 until said lens 1 reaches the discharge
portion 13 of said syringe body. The advaﬁtage of this
embodiment is that said lens is not subjected to any
axial friction against the walls of the syringe body 10

20 while it is folding and while it is moving towards the
discharge portion 13. To this end, the plunger 20 is
made up of two side strands 21, 22 which are
advantageously of the same length, and which form a sort
of pair of tweezers, and of a central strand 23 which is

25 _ adapted to move relative to said side strands 21, 22, in
particular between a deforming position and a discharging
position. In this embodiment, the two side strands 21,
22 are advantageously provided with notches in order to
hbld the intraocular lens 1. This configuration

30 eliminates any direct contact between the optic 5§ of the
lens 1 and the inside wall of the syringe body 10, so
long as folding has not taken place. The friction caused
by the lens 1 being moved in translation in the preceding
embodiments is thus transferred between the side strands

35. 21, 22 and the inside wall of the syringe 10, in
particular in its conical portion 12. From the point of

view of the intraocular lens 1, the force to which it is



| ong as folding has not taken place. The friction caused by the lens 1

bei ng. noved in translation in the preceding enbodinents is thus) 5 fEB 05
transferred betmeen the side strands 35 21, 22 and the inside wall tgg
syringe 10,. ~particular in its conical jgortion 12. Fromthe point of
view of the intraocular lens 1, the force to which it is 2 5 FEB 2005 10 5
subj ected during folding is substantially radial, while the strands 21 and

22 are noving é@@%’cﬂ:&‘ecﬁm g{grejrol%r{d"@% HFHHY '&@%at W&g% g V\%ﬁééﬁof a

portionl2,i.e. |t|s aiy%ﬁ th ens cl anpe e
conventional pal% B FBlHiTy dfkeeierge Wﬁwﬂﬁﬂstbwardb eabbdiombet, athe
pl unger |ncIudé&waan@e@bmﬁg'&mﬁamgﬂQijhk@&lbglsggFgggntgzsald S|gg §grands

21, 22 until ge %eg§11 is folded, i.e. until ens reacﬁes t
di scharge portion 1 fﬁhgoﬁerﬁhg GaREFabetesnr she £¥ocaavwBeofeheased

from sai d =i deosvieatdonzal, p2adr of dbd@hn@Otdbéﬁaéége said | ens through said
di scharge portion{]3 r arI n nt 30 is _provided,
advant ageously where F Ngcgﬁpggﬁ por ﬁéfg ﬁg FﬁgeﬁléﬁﬁéFG%Spértlon
13, sai d abut FERET36 B5rpneyast Whgctlallet sedarstr aadsazaz s2def EOFRABYI NQ,

thereby causing theygentr S d-.2 released rand is
adapted to dlsc%a%%euﬁ g ?EﬁsﬁéﬁgT ugs 8??% the fPﬂghidFEEh;?ﬁﬁ st age,

the side straff§c ewﬁﬂ€ﬁha€9ﬁn§9rﬁéﬁétiéte Wheéoetpenj npket tonctap 13

are hel dion 2@tabuﬂneatcaﬁl5u|kam@@géthrémesgﬁﬁtéfée %E?QQ&@ g1 Wb gh,  for
exanpl e, may be fgrnedtby a_sin gle central strand t of centra
strands, continues Tts" 8t FOREEHICpFBpEl LERE Fh?@%@%u$@}dléh60hhr@@gh t he

tip or di schapgetiporiBon MareTbErdEQucarlppSahn&&@ﬂﬁén@ Sysigm making it
e 0 L e T A A
di schar gi ng tH&sFenshe g%schﬁégénﬁobtlpush3ngsald abutment 30
15 preventing said 51de strands 21, 22 from moving, thereby
causing the central strand 23 to be released, which
strand is adapted to discharge said lens 1. Thus, during
the final discharge stage, the side strands 21, 22 which
cannot penetrate into the injection tip 13 are held in
20 abutment. Simultaneously, the central strand 23, which,
for example, may be formed by a single central strand or
by a set of central strands, continues its stroke to
propel the intraocular lens through the tip or discharge
portion 13. The device thus includes a system making it
25 possible to secure the tweezer-forming side strands 21,
22 to the central strand 23 and to release them
therefrom, the central strand discharging the lens 1 at
the end of pushing.
Naturally, various technical solutions may be
30 devised for achieving this, such as, for example, double
coaxial plungers, an internal screw moving the central
strand only, when said plunger reaches said discharge
portion 13, or a connection between the side strands 21,
22 and the central strand 23 with a breakable element or

35 hard spot that secures the elements together only until

W

certain thrust force is reached. It is this embodiment

that is shown in the figures which show a projection 40



Natural |y,  various technical solutions may be 30 devised for achieving

this, such as, for exanple, double coaxial plungers, an interna ap 53({:@W 5
noving the central strand only, when said plunger reaches said di'sc 6@
portion 13, or a connection between the sifilg strands 21, 22 and the
central strand 23 with a breakable elenment™or 35 hard spot that secures the
el ements together only until a certain thrust force is reached. It is this

embodi ment  t hgloi $38H0, t Lgures _which_ s projection 40 2 5 F E
B 2005 11 pr O\I;?d%d on t {élg?ltgg Ergy tgr d\/\%’ c‘ﬁ“”s‘ét&ﬁ%%u3§%t? Fakentral
strand to sai dc%ﬁlﬁéa%t$’éﬁ@l1§d2q0 g2idnsidle sattands dEl strangst Toneidt o

abut ment agai ns1aé her AbutaRalnd i ntbeng, Lie, coni cal portl o, 12 meets, the
nen

di scharge 5 portion 13. Wen said side strands
agai nst said a‘ﬁ}&?ﬂ%ntf BCORHR L PR il Thrusets drhe hii spthenger 20 i ncreases

the pressuSe exertishors!heih&enédad Std@nsk 2hqwich the portion
t hat co- opera%e& vmth t he, l_E)rOJ ecl%on 40 to ldz%ormgo g:tsc‘?@eal Biet 0 central
strand 23 can D Fereasti ¥ Em 3ty gty aHus ampn, CCZ‘QSJIWQﬁ(téTrUtS@

di schar ge sai o erfse plmltgh& |zn/ent¢ﬁasé91 die iy emedidmnt, the
central stran that defines a space adapted to
| VA {?? % h def i é; 26 d d
recei ve the upper t1¢( sn) WikCh GRISES fhde ROIEHGH Ghet 59-dr awi ngs,
in this emodlwatﬁ d\’lml'oftlﬂﬁe p12%j dcst foor med tay R fovRl |y tdia%”%TaQEi tl IO
whi ch cones | 1@ er tics 7.. Natural [
R S e AR I o Rk el gl

possible to devise a different pro
central space Ui &F i1 ﬁﬁfﬂqrcmcaﬁlﬁquIQGZ@asm tleaghsf.or recei vi ng a | ens

havi ng a single upper thl&aﬂhhz%nElo'Ehl Snf @t @oﬁ@ﬁd%%ghl Q’l St
end of its novement In anéla |on in the

following ady VAN, ages:, - n(asj';
25 cylindri caI BoT t 1o s 2t3h Ay Frgeody thatt ﬁ‘éfllélﬁ@ b spgcreRél y
hel d in the tw®serses ftor medebyet hdresigpest hapds c (3}, 722f whihedhsbei ng
deformediis = aAs shown in the drawings, in this embodiment said profile
25 is formed by a smaller-diameter tip which comes into
plaqe between the two upper haptics 7. Naturally, it is
possible to devise a different profile, e.g. a profile 25
defining a central space which is particularly well
20 suited for receiving a lens having a single upper
haptic 7.
This fourth embodiment offers the following
advantages:
- at the end of its movement in translation in the
25 - cylindrical portion 11 of the syringe body 10, the lens 1
is merely held in the tweezers formed by the side strands
21, 22, without being deformed;
- after passing through the conical portion 12, the
gide strands 21, 22 are completely closed and the
30 intraocular lens 1 is folded and engaged along the axis
of the discharge portion 13 forming the tip of the
syringe; the two side strands 21, 22 have come into
abutment against the abutment 30, advantageously
implemented in the form of two ramps serving to guide
35 them along conical portion; the two small projections 40

acting to form a hard spot have not yet passed beyond the



-- after. passing through the conical portion 12, the side strands 21, 22
are conpletely closed and the 30 intraocular lens 1 is folded and.e aged
along the axis of the discharge portion 13 forming the tip of he é&ﬁiﬁ@@
the two side strands 21, 22 have cone intﬁﬁlabutnent agai nst the abut nent
30, advantageously inplenented in the fo of two ranps serving to guide
35 them al ong conical portion; the two snall projections 40 acting to form

a hard spot h ) be dt FEB 2005 12 spacer that
i nt er connect saét’l e&Sf)];\/\/()élrgclll dplé}ﬁl racrﬁ:’cfg}/efrl£ E’ariFdVO Frse sécares LRemRoandi d

central strand-D®t samiresatthdwe tendsaafd pushimg, sthenkens;l zhas been

di scharged and is deplioyegd n t he ceptral strand 23
(which is a m%;ql e strand in e fe e‘i%plpl%sihom g{ﬁasv\/l]n Bﬁsd FFHes two side

spaces 26 on HEFr 5 H @nst 3191 slemilipy2s) agas ncomadcohpl ehel yrogheof the
orifice insthedhtsediargepRI O3 «h 18 R e%%%t %le% t| onttls descri bed

above with 10 refglr %e to four advantageous iments 10f
i nvention, butS’tt P SR tvhiiich ded 1ng st kesesidabetiamest 86 bn

particul ar, t el tent isislemey be;softlwmﬁh%ﬁ% cahd EB\@@E&QO%&??%?VS?%L 'ry

made in one pi t.h e gptic 5 of the |ens ,
15 haptic 6 aévaﬁft a\g@eous}t)?l c%lﬁﬁg‘ﬁgﬁ&sp\ﬂrltﬁoflhé%om cal shape of the
coni cal portion 1276k phessyti mgeentSbm herﬁyscfmee@ha;g@v@fwibg upper

haptics Ads Raftd a I dtotra m.ttin thrust by said
nul ti-strand pl ungg%lélel rr%lc’yg\ré{tﬁ%cu ar vﬁgeggﬁdeg‘f’agl'ﬁﬁng?ra dsade said

pl unger. In ad&ﬁvﬁnéﬁomreh’%scllﬁemm g mapbtc}sldnauedigteeeﬁéaée | oops, or

e L S L e

haptics havi ng four _ahut poi nt's
present |nvenF GRS ’2§ngtﬁgeynﬁﬂ?fPEQtP6ﬁ§sﬁﬁylbﬁ nade by @he peesen
skilled in theiaht thet bputcgsi 6g ba&omanbhe BOPEte Pl 4 h8ar PEESEL er
inventiong aspdetiped Qﬁvgﬂ€a8888 ngperates with the conical
shape of the conical portlon 12 of the syringe.
Similarly, the shape of the upper haptics 7 is
particularly well suited to transmitting the thrust by
said multi-strand plunger, in particular via said side
20 strands of said plunger. In addition, lenses including
haptics having separate loops, or one-piece lenses having
different shapes, e.g. C-shaped loops, shuttles, haptics
having four abutment points, or the like are also covered
by the present invention.
25 Other modifications may be made by the person
skilled in the art without going beyond the ambit of the
present invention, as defined by the accompanying claims.



713 025 FEB 2005 CLAIM5 1. An assenbly conprising an injector and an

intraocular lens, said intraocular |ensi1g® being made up of Sggfqﬁgg?m@

(5), of at least one |lower haptic (6), and of at |least 5 one u

(7), said injector conprising a syringe body (10) having a preferably
cylindrical emApMportion (11), a preferably cylindrical discharge portion
(13) that if p eferab%¥lof snmal l.er. cross-section than the cross-section

of the main portioA°FTTY; Yaf@™R*e5PgaP™ 18 86FEPEN 3R PTe dite@acid asai d
mai n portionléng) BaidaﬁdtrdbsumatgeeﬁerKﬂ@nbélﬁh,w&dglu@gQﬁfQ@?kagk?%)
adapted to e Lpside [ ringe bo 10 as ve sai ens
froglthe naigggbr??o%g(i%%g?ogﬁﬁ;Tgwgghgﬁﬂglﬁéﬁgﬁonangﬁ@%,a§n G¥én to
di schar ge sab@e| eppetlpaputicofi7ai dai8 dhgehangecpoptiieingl3d) sysdindep! unger
20) bein i, d LD e r 21 2) that can nove
gomérdsl ga?ﬁgﬁ hggo%n?%gl?ﬁegp?3%6%¥g%§%)g?giggféFﬁg %ﬁ%ﬁd?cgiﬂﬁn coni cal
portion (12){1%hi d®aRE5ehdrgbbei Ayléndraceér dzedhairget pat-tiwhen 1sai d pl unger
(20) reachesciihe dissharapagfyportLan{d3) c3aLd-pLupger bas A pcofile (25)
pr ofi |

at its end in contact with ens (1), sal e defining at |east
one space (ZB)°%RPELH?D Phcei¢emaindrartienstibnhe angpear chaptad (7) of

said | es (Po2bidn A ASSEmbby: 8660881 A0ns onChatMidn i(R1Whighg ypst ream
fills substantially the entire

cross sect; o Sty HEEHER oL T hort i BHURAS . (36 3beAnOasSURBRS. A€cor di ng
to clain11_awvw&eﬁm&fﬂeimammisﬁrim@édb@@pcelQQGQOi§SCﬁ@ﬁéaga§ad1g§Sdefined
betveen 52 UBt, mhARstnd BTN AL £7), TS PLRRRE (200 8 A
(20) is madell ofandur-hinlestdbontsald, s2R), leaeh(df mtchfisapﬁovihded
L - Nt it
' owards

each other while the plunger (20) is sliding inside said

conical portion (12), said assembly being characterized

in that, when said pluﬁger (20} reaches the discharge
20 portion (13) said plunger has a profile (25) at its end

in contact with the lens (1), said profile defining at

least one space (26} adapted to receive said at least one

upper, haptic (7) of said lens (1).

Pt

25 2. An assembly according to claim 1, in which, upstream

from said space (26), said plunger (20) fills

substantially the entire cross section of said discharge

portion (13).

30 3. An assembly according to claim 1 or claim 2, in which
said space (26) is central and is defined between said at
least two strands (21, 22) of the plunger (20).

4. An assembly according to any one of claims 1 to 3, in
35 which said plunger (20) is made up of two side strands
(21, 22}, each of which is provided with a recess (25) on

its end that is contact with the lens (1), the recesses

CORRECTED SHEET



14 5 2 5 FEB 2005 being provided in those si @des of the side strands that
face each other, so that, when said two $frands (21, 22) are uldedER 2005
t oget her |n5|de sai d dlscharge portion (13), said recesses (25) define a

central spac 9) é assenbl y accordlggbto any one of claims 1 to 3,
in which saP@iPPuRgErigss) irs thede &idse themsidmqttramisiet sty ands

(21, 22) andfateaeahhrbtheffentsba|th%ttra%en(%%hd $d %aérag)k%e spi 4,5 de
strands (21, %) are ;urg %& ﬂalnst sai central stran 233 i'nsi'de said
di scharge pdrti Bno §3f ELPG SHOPEEr S8Ac 8 S5bamasn R igief (1¥s a
central spaceat@byebetween (L5¢ eeddnef asaietitsiade spicandse)(21, 22). 15 6.
An assenply according to claim1l or 2, in which said pIunger (20) is made
up of two sane-length side strands (21, 22) and of a |longer central strand
(23), so that; Anheassmbdyskdeostiniagdso( 2hy 22p &Eecuhga@ agaionst, sa d

central str 3 i.d dihschar ortia ald Ionger
central str:ﬁ%l%%3§ahge??ﬁ3§gg é?gz ggaggdgzﬁ? gr%ﬂ dsﬁﬁ@ Sﬁﬁgp-end (25)
of said cent¥afiesebhaade28p1 722An§nésgénblyhacterdcagt&alaﬁmr@m@cedlng
claim in whigh  sahd an 2 2 ) s ng (20 are adapt ed
25 to Rﬂfh tLe leng(b E?éfntgﬁ?%eéglélﬁgéé g§a%?§ Rb#heEPé rk(ff ?%lding
agai nst™ t he W35t 19314o0en8yabs sS5rpac §930 ngésbdﬁyS@id)daﬁdhbegng

def or med by maithcon(Ta), HQLEI BRcLERY. c§9t§élAﬁ0§§§8HbR¥ ?CEQ%thg %
claim1 or IS m up of two si e stran 21

22) and of 61entrmfafp%$?aga6F2§?g§ﬁ%BtEﬁe %nﬂ%v% r 8Radi gédeosszpadsi de
strands (21,(222) 22t ween a deforming position anti a discharging position.
35 9. An assenbly according to claim@8, in which said lens (1) is

dlsposed betmeen said side strands (21, 22) whi ch CORRECTED SHEET
- An assembly according to claim 1 or 2, in which said

plunger (20) is made up of two same-lendgth side strands
(21, 22) and of a longer central strand (23), so that,
when said side strands (21, 22) are urged against said
central strand (23) inside said discharge portion (13),
20 said longer central strand (23) defines a side space (26)

around the longer end (25) of said central strand (23).

7. Angassembly according to any preceding claim, in which
-#8aid strands (21, 22, 23) of the plunger (20) are adapted
25 to push the lens (1) into the syringe body (10), the lens
{1) sliding against the walls (11, 12, 13) of said
syringe body (10) and being deformed by said conical
portion (12)

30 8. An assembly according to claim 1 or 2, in which said
plunger is made up of two side strands (21, 22) and of a
central strand (23) adapted to move relative to said side
strands (21, 22) between a deforming position and a
discharging position.

35 ,

9. An assembly according to claim 8, in which said lens

(1) is disposed between said side strands (21, 22} which

CORRECTED SHEET



15 25 FEB.2005 forn1a pair of tweezers, so ¢ hat said | ens doez EOF Blgﬂg

agai nst- the walls (11, 12, 13) of said s}ﬁlnge body (10) whil b

is being deforned, said def or mat i on being inplemented by said side strands

(21, 22) which nmove 5 towards each other while the plunger (20) is sliding

i nsi de sai d E®hfcal PRoEt PEntregress. t Ko shntngeidbdeny es Iht Aliaksenbly

accordi ng togghahsr8:A chpsai 10 ¢C al r.and es wth
§ ézg)ama Wi C ,1_ d3) ?f %a& sy r@éf 63,9321 (E‘b‘r’?

said side strap sal Iens el ng til an

e
abut ment (3ﬁ§1£?oﬁ§l§aﬂﬁn§la§ ?ﬁ%&ﬁd§8€exm622)sa§§|daﬁyﬂmaﬂlonnhawmg(23)
then being rﬁhpaéﬁénﬁé@nbﬁabdlal g@ds_t gaagﬁds(zé,l Z%b SQaH hdlisScharge
sai d def rmed -l en (1% Hé Ag z gbly accord 8 to claim 10, in which
sai d trnﬁﬁw?ﬁ § F CPO? BT wiBt &2t R cBHPE&Frpdﬁ il oR S Bidimskt s t he
dlscharge pains bde (48] dotonbeasypbhgeohody2( 10F. tB8 korifgeassenbly
accordi ng tqmgg% PPE) of claimse 8 to 11, in which, at its end in contact
ns ),

wth the |le ald central strand (23) has a profile (25) defining a
central side space (26) for receiving said at |east one upper 25 haptic of

d | 1 f cl Ot
az:ch gg?d(égnt strandf?b§§C?§&g% nggt%g ?% sale Oi & al%ﬁ&#d§a€§1 22;
via a ﬁH%haﬁF@bﬂr¢1n%tﬁ@@ﬁah3%h1@@V%a0Wlmhlehl@usmdatBtaahﬁsréD&asea)sald
central strapgid 2@31&@@9@3{11 )Sigebéiﬁgn&éf&%?dﬂbn\é’egl nﬁa %u%hn%%t

strands reac&isald abut ment . An assenb
precedi ng cl &M ??PEES%@&Q*?léﬁ THeRAY 6f1ldide argéldfcﬁﬁérﬁéns (1), said

end profil es{2R)d ofzihetkpémrlg@iné 26314 ghr poRf bk eqdef hregr PORRECTED
SHEET 0 16 éZS Eﬁﬁ %QQ as to discharge said deformed lens (1).

15
11. An assembly according to claim 10, in which said
abutment (30) is formed where the conical portion (12)
meets the discharge portion (13) of the syringe
body (10).

20

12. An assembly according to any one of claims 8 to 11,

in which, at its end in contact with the lens (1), s=said

centrgl strand (23) has a profile (25) defining a central

~*8r side space (26) for receiving said at least one upper
25 haptic of said lens (1),

13. An assembly according to any one of claims 10 to 12,
in which said central strand (23) is connected to said
side strands (21, 22) wvia a mechanical link mechanism
30 (40)_which automatically releases said central strand
- {23) from said side strands (21, 22) when said side

strands reach said abutment (30).
14. An assembly according to any preceding claim, in

35 which, at the end of discharge of the lens (1}, said end
profile (25) of the plunger (20), which profile defines

CORRECTED SHEET



sai d space’(26), is disposed outside the syringe body (10), in.p r'r_.' %ﬁg
out si de sai d discharge portion (13). 15. An @ssenbly according 2 argg
preceding claim in 5 which-said main portion (11) of the syringe body (10)
is adapted to containing the lens (1) in the non-deforned state. 16. ‘An
assenbly accaqrdi n re i i (.1 ich said in_portion
(11) of "the %}?ﬁidqn%g B%O%yg,@(%) Cll%g &%&T%a ed?oﬁldgsrlo“ges-s %t%"ﬁ%ni%‘éﬁ?m SHEET
ABSTRACT AN I{NPECTCR FER{iMIECH NG tAN dNERACCULIAR HAENS: Amotinjent 013§ or
injecting an intraocular lens (1) mnade up of an optic (5), of at |east one
| ower haptic (6), and of at |east one upper haptic (7), said injector
conpri si ng alsyr ARy BFERPILRCIRrdimg & prashematsigedioy i abrital imai n
portion 611)whdchr efsarallas rcydmdrdicaly 1di sphange o |
preferably of dsrrﬁl ler cr oss}gse,cti ona(lt hgn t he cr,osgglsﬂe%li%%é%f@ﬁ)te irrs?ai n
portion (11792RN§% "CofoEH2BoME i 1oP% dinedtt i s dien s forprd ti on
(11) to sai dstlieseharge portion (13), a plunger (20) being adapted to nove
i nside said syringe body (10) so as nove said lens (1) fromthe nain
portion (11) to the discharge portion (13), and then to di scharge said
lens (1) outl6f Saidsdiestiar gecpartingn tolany paietdeivirges]ai(20)ibei ng

provi deggw t I str ( 2 hat__can nove towards each

ot her W?]P| e {Jlﬁgaﬁ %?;3%% F“%@c‘.i’) biog%g?)fndiz(r&la)i %’)éfi &té“esgiYElé“&*ﬁ \c{Dé%&Yp\gﬁqqorf-S( 12),
sai d i nj ect 8PLBEENgCcRACES SeicEa@ni-n that, when said plunger (20) reaches
the di scharge portion (13) said plunger has a profile (25) at its end in
contact with the lens (1), said profile defining at |east one space (26)
adapted to receive said at | east one upper haptic (7) of said lens (1).
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