,pqe3eoI6TFU# AN | NJECTOR FOR | NJECTI NG AN | NTRAOCCULAR LENS The
invention relates to an injector for injecting an i ntrao \\ﬂﬁ%@ﬁ
nore particularly to such an injector that includes a nu unger.
5 In known manner, an intraocular |ens sarves to repl ace the*bem% of a

pati ent undergoing a cataract operation. The haptic of the intraocular |ens
is the portion that is situated outside the "optic" or |ens proper and that
serves to holngy txhveEicana@‘oal aNJIEerIsanAﬂJOmm&iszbumianm@hs the eye of the
patient. Usually, éh | ower BtIC i,S |n5ﬁ Eed g irst since the_incision is
usual |y situated BESi Ee?ﬁQtfé ¥RBEACMWFERAERE §Br §BoATBEFHGT pf8Eed behi nd
the head of tilngepatingntn dintrecsufiare 1pasit aad dorengattie coperayi an. The
upper haptic, Ia I b i_ns t I 55 i nci si on.
The concept O#%?h%%i# 8?5% a%%%ér%é lu#%ga e%gégge%tgg %@Pg gﬁlar | enses
bei ng made of a flIaxikbb@n meohei canl yndeﬁgcnréblre1ﬁmtsesealveSThps

devel opnent aldQws SRl 1iRGl $iF0RS pL@ 1@%1:“%%@le'r@;o‘ﬁba%a%%t%lﬁag%r y, 20 such
incisions often being limted to about 3 limeters (nmm). The tip of the

ou

i nj ect or nustCRSEEESEDI e THE E&Q&lﬁgOFhFBGanFHéOFH&F§"&ﬁ“ﬁlﬂﬁoﬁpelt bei ng
neceissary tongtalro@e t$itd 1ish@ishet e INGR QS lth{eewb?)ftlfwdﬁxs lexisst that use
si ngl e25 stran un r ectlng traocul,ar I enses. |.n _nost cases,

t he |ntraocuIéF¥féh§9$%%F@%d 43 SalkCabedss Bﬁ &@&F@@C G 4§18 & tridge
with flaps, posiitden amsameamMEnew@ ifb t heo phldkenthe immmﬂﬂqn ahet he
plunger is r d.t ff ti n l. thru thr gh t tip.. 30 The
cylindrical ?gﬁggfhﬁﬁtﬁ §% ﬁ%% % %lrSt 3§§ﬁ§tt (f%?f%lon %?Iﬂﬁ

signi ficantl yuSSJWéIHYerSltthlaltetdhéJe@laimtt@Ie (fbrleheadpt wd t5 tihe tseirgemn) of the

i ntraocul ar hgh$q Bl%degle%e(ﬁ rPYH heblie lfe'aﬁet ?)aEQ.%%tt Ilrr.plﬁg{g_, &upine

Cross-section that is gradual |y decreasing, i.e )
substant i al | PO Rppesr é—r‘?@eoﬂﬁ’é§télo|“ead)?h§eé‘ﬁ’?dirsaa@§éd3'l hdStor

pat ent s,1:nd iigh glardadC Uladit || FreRRGWEE RheWO10@e492 H thEhdainddedwirnt di scl oses
a nmulti 2 strag%Fplun er inwhich,the gtrands ra uallxig%ge t oget her

until finally the RBCe ] FBS 0 ECERE: FERGF That
inplies a rislorgfepthefl ems reecontiary Jjeasesd bedtwesradehe fStar afri@cxhﬂaai d

mul ti-strand a Rl yngs! rtlcfrateh b1 nIa{EGérHr sen Hl%v?% q*g’éj“% A0 provide an

i ntraocul ar l'ens 1 njec 0es no er from ve- nmenti oned
dr awbacks. AaﬂérqwsCtﬂn@rllobjn@@{smna e peeseed ilmy@sttiagindts SUFrgEdYpr ovi de

such an J¢ gt Uhaki didrdl HHRANLISHARATILE L SRRy act ure and to

assenbl e. In _an advantageous enbodi nent t he present i1nvention, provision
is made for th&ildiidEterst o Push tTIIP@ |t|5rtPr %c&lhér INGRCtRF dUHePSi de by
acting towar dﬁ;ﬂa\mé&fdlp&r&tlrﬂgca;mm@paaet & mRQAigilch afi dHE1topid Geilly S
provision results |n reservin th ul ar_.positioning of the lens while
al so Ilmtlngefcrlc | OTI%1 %e gﬂ%@%&?are continuously in contact
with the inside w@mmembuﬁhensymmngenpﬁeﬂenbxube ltées fusemsddisdieing to it.

20 The didfi Gult aé‘xcf‘[fp Qﬁg%‘é%f GUE 3485 i AR LA NUhidg, agaf nst the
wal |, which can destabilize it.
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 the 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-

LoV

IR



Thus, if the lens starts to tilt, there is then a risk it mght be jamed
bet ween the plunger and the wall. The object of the invention, in an
advant ageous enbodi nent 25 thereof that associates at | east two side
strands pushing the intraocular lens whilz guiding it, is to mtigate that
drawback. In addition, while they are passing through the conical portion
of the syringe, the side strands nove 30 towards each other and contribute
to fol di ng thectans,pliynght vimgvhicH ey ds tdigisaxgradifalllie eyt em  The
haptic is then_ sinultaneously. cl vi a J-t;s .hott om.edges (action.of the
static cone) AN V1A i 18 Jtulzpé/lerbaglzjgp(etgﬁ}f gfr%lc;T % & :Pcferegtcrré) fs')s.ecé;gofhe
t hrust’ from tdle Wiaelstectmus. neBhdte iewelritesd seittidr ofi tdot Iheron t he hapti c,
or via the u ant i ' Jreg: rq f.ol di.ng, . 4 he
%0@3& g‘g%%f}fé&&bﬁ%é)%%ﬁﬂ L fh?hlt% (Et%n_ﬁ]e

upper 3 haptic aterally or ven towards e axi s.
shape of %he RHNGATL each of the side strands may thus be adapted depending

on the design of te dignsrangk ingd iedd? URRIRHS X LRNES, RlARLIEe a0 the
wal | of the 5 syringe. "At_. the end of folding, and in order to avoid the
upper hapti c B FRPTH e d 9t wiHEIR T IR dhehdeesmdPosttASF themdine  spaces
are provi ded adotdanaidicorndd tdeavdd@ls, either in the centers or on
respective sides. 10 turally, .the inv ion_is cqonpatible wth the
surgeon optional | y* &8 glcéﬁ\ﬂl)s/co(?ejleé:stt ioc,f'ers% eutgr&'?‘%%viwqwrb&ﬁ %é’
properti®es i rpordete tspudhprrovienjdut qr ddess. 1 sSigige tchearpd eisepdamsiar | on
relates only to 'H}g‘ﬂéé‘ﬁ:? forq RUshy n%ﬂ%.fm ding the intraocular |ens, no
o the e

15 reference is nmade t way 1n said lens is loaded into the
syringe body, nor kb arhedvaditageaus mahpsimentngf ithe rees@rdnents that are

re-usabl e or glwh@dh f Protielsh Use Ry - £d0 dihe 10]d Qg Srheg] i s,
the intraocular lens ready for injection is considered to 20 have been put
in place in tHF@BRIERAT vﬁyﬁ%ﬁn HRE S JOhe P diuraRds divo The
present 1%ivendiamethitsa e wWsess ae igg@dorof arcd rjpciid ng Biid nt raocul ar

| ens made up of @insio(ptircésu ftsatirl1 east one | ower hargqti c,. and q:f atinl east one
upper hapti ¢, P SH G T Ve COMFTE NG E syiF Aoty BRA TR
preferably cyb§ rndre clednsraitni poralsmn, lianiprigferfabigt icyd i ndtheadidl schar ge
portion that dis fial epafily He SIBLL SL IS SPUd LI A aggeseetion

of the main portion, and a conical porti connecting said nain 30 portion
to said di sciittlge Porthomyringumpavans i adaned 1an mikering de ddid
syringe hody 5@ asi foMe1S3) kd es dvarpde dwilde PHAIPEHO tdies di scharge

portion, and then to discharge sai dl | ens oyt of said di scharge portion,
sai d pl unger rt}gi' DrafAdetF \%Ei'l%“éﬁ te 1cilf'\\,\§a§5 1 *#fatttcan move
t owar ds each TiHuer Mhidies tlenglatgers ito il nGHarsd diss Seeh conticsit it
portion, saiq,j ) eHOr RGP SNATAGT & §A Lol d M Ada WIED 54 1. Plypger
object 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
30 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



4 reaches the discharge portion said plunger has a profile at its end in
contact with the lens, said profile defining at | east one space adapted to
receive said at |east one upper haptic of said |lens. 5 Advantageously,
upstream from sai d space, said plunger fiils substantially the entire cross
section of said discharge portion. In a first enbodi nent, said space is
central and is defined between said at |east two strands of the plunger. 10

In a first vafd@inta &a} bdINENGer disefds, Wy fr fvdh S dlfasdd ands,axgiach of

which is provjided with recess Cﬁn its (g_gd %h%{ i S. ontactl_é#%th thehlens,
the recesses D& M HHoOW G 1 G UL e HUS St U Phat hce
each ot her, dgee tdidptedhetesaidi ngworstttendie g Wieacthd Sl drogeddn®r 1 nsi de

sai d di schar It id recesses .define .a central, s . econd
vari ant, sai gﬁf‘o%ln%éeér)rﬁ%s‘%a e&ﬁ% eo’?t?%s s%enrieafqle‘ﬁeg%é %%%Rg‘%elan%g tg}lefi of a
shorter c®entrsfringend, so that, when said side strands are urged agai nst

said 20 central styand,d nsidesadA dimehayge Rerd4d SR, sherdgr central
I , /

portion defines a central space betwe the ends of said side_strands. In

anot her embodiRRS¥ )hart iF dreinrpernirpemdeettierast the semndemid side strands
and of a | ongessSaty alhe25ﬂa$]§1,a"3;a§&s thad , pMeIHSRl £k Sile Shdanss @i
n

urged against said centrgl stra i nsi de said discharge portion, said
| onger cent r & E%319fd Feiliflesi . UL EPRTES Lo 1 ?%trq’g\é? SHED sai d
central sorand. Adwsiirmgdous|ohe siaiverdiands fongr iBumgertarches80 adapt ed
to push the lens into the syringe bod the lens slidi agai nst_the walls
of gai d syri nsg%r%%% Wt %réa}i/#d' géﬁjb??rg% \bjygcsoaef LohF &Y ptd??ril gtﬁéwr?'?a third
enbodi ment, shilbritamigey popedeien Ui ondeside Sipamds @l pfoeesent r al
strand adapted to dmy&e 353,d ?Péé% th]@ég{tiid;d q%lsgg@gd&lﬂgtg@egh@ def orm ng
va

posi tion and a discharging position. . ntageously, said lens is
di sposed bet vBEFE B FPSiRESIRA MR WP kb 1D rihea HaiFaefuldeer@rs, 29 t hat

sai d | enss doese fwtersdéd dis agaddSto tiee Wedy Siwfwisedlll Sy1d npendody Vbaded said
[ens i bet na detond, sl & delgr milon & e L Lmleneried by el ol e
sai d coni cal mey timrlwde tdlbemgrt ngehdodyre Acvam sghoust yel sai areefivr al

nt i1 an 10 dDPER S G ear d b e koL eafer e iR hen

bei ng rel easethfrapgskin kine stadydsos ol rpedtol ol sthargrs sd¢dedetor med

I ens. 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



Advant ageousl y, said abutnment is forned where the conical portion neets the
di scharge portion of the 15 syringe body. Advantageously, said central
strand has a profile defining a central or side space for receiving said at
| east one upper haptic of said | ens. Advaatageously, said central strand is
connected to 20 said side strands via a nmechanical |ink mechani sm which
automatically releases said central strand fromsaid side strands when said
si de strands reachesailtke abiddentge Atbeii@rgeniisd \hl aigdheaend gfrafiiSehar ge

of the I|ens, id end profil e of the, pl er, which profile defines 25 said

e, T L oo s,

i scharge porde 1 ne A ap @raegfe SR ody is

adapted to coi"ggé@i tl%g'péle%a'&bé?fné) flo[{r{gad state. 30 Advant ageously,
h [ gée ody is [

said main portion o syrin oblate in cross-section. O her
characterfstics arfaivanemeslol ubst gaas dmon mednt ispRafppe@idore clearly

From the fol nhagedlef i ScbdeSCEpH 4 1 Ofnd Qe DA SRN S Als e, pr esen

invention 35 given with reference to the acconmpanyi ng draw ngs which are
gi ven by way DFidohisFrATInPexaire, and in which: 6 Figures 1 to 3 are
di agrammatic sectimn &iEwstofendbdditddntemadideidagf itdheqrasantaridvent i on,
respectively at_the.start of, during,, an t the end,of dispensing of the
i ntraocul ar | %E%n%d%%iJW%%n4s?bé§rgr%eﬁ \%sw%i%llﬂaeﬁdﬁ oogitag‘?epzl D 3,
show ng BO0second ehbadimerdt ofartiwntpr eseit pluegdy drg mdpinge ©f $wo

di agrammati c i I o) ther odi Q AL e {é]é/ ion,
before the in%f%%c%%ér/ﬁ?%{nsé?% |Sp§?\§§§;%%}gl\61%%t}r§le@{ Séﬁgécl are

di agrammat i ¢ Seetenn thatsinfcentaty twi dnboek neens oftheeregregrs dreing

respectively Hefeffed O i ibs&Nei & s (e e Sfadli sPeNTIN G194t SBick
intraocular l'ens. Figures 1 to 3 show a first enbodi nent of the 15 present

invention. | PR PHRRY. FhddidentWhemeS3iA i HiR $HARRRSLEL BHHAA0 nade up
of a cylindricsdetien PosidOnsdid &fsehgydé nslticiodn di Sehargecypasdd on of
cross-sectional _area snal | erlthan t he cross-sectional area of the nmain
portion 11, amd ot a® coriea ! ptHdFdn 12 which connects 20 said main portion
11 to said di scharfe praedar Maridn msaipeliirgerl lig snatapiedft cwont ai n
the Tens 1 1n.dhe ML OIJRLolAids Aq50PD LRGN Serer Y Slerably. the
main portion 11 Is obfate In cross-section, and It 1s_advant ageously

provi ded wi t 5@ Bt el $31d | 2tdeott RS aee | BrarRd crddEdst s@dtunent WO

00/ 49974, ghi chehSraENE LNEH Nes £hd @é/id‘@d’ié’éhéﬁ@gﬁé%&?ﬁc@ém ng the shape
of the syringe body 10. The plunger 20 is provided with two strands which
can nove t onaF R ERECHRPERL PR HPY BT 1RCT e PRIt RIS RETWESR i nside

the conical pgiiéiendd2of Theid Né @O Cst vdnds .
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.



l ens 1 includes an asymmetric biconvex optic 5 which determnes the
direction in which it folds whenever it is conpressed along its dianeter.
The lens includes a |ower haptic 6 which is the haptic that is disposed
downstream 35 in the direction in which the | ens noves inside the syringe
body 10, and two symetrical upper haptics 7 whi ch co-operate with
respective ones of said two strands of said plunger 20. Initially, as shown
in Figure 1, the Imﬂt&gﬂcsm@ed Sieh hat 1%acalsp‘o§elaieuemeﬁrrm$i of the

I 5 21, t 7. Th is . I
Gui ded when 1 thrgaérces & SRR A TRF AT GRS b W nar | ow
i s engaged vm']tdfmtdaaamtram g Initde tatganmn ddle pm]t]mmfl%a)rfd tsheriyga nge 10.
Wien pressurg, | a% edsaol’h tlzbq*spll@ ld%ér};err&e g d deSszltr&a&ti'é’n moved

in translation bei'ng orrre e op |c COImes into cont act
with the %onlbfa;lln$drm91cﬁ1ﬂqmeitrm$§@lcbl%\:m eFt Tl vmmumcere:dmwarm to

be_exert ed, onddie Aunacin 2 e HRRRICNAR! | £ L APTAIAL TSlaa 88 Shown

diagrammatically in Figure 2, until they 15 transm rust to the edge
of the optic SRRk REREIaD tof sthe tS)flblféHEhgbod}ﬁ the intermedi ate position,

shown in Figure 2adwihdipeiudiapt idessi d deatdddl el ndve £ GRee tdduat | i ke
manner in contact with heeds Eiulﬁﬁ\t@rﬁstr;ﬂnle (% The optlc 5 that is
c

bei ng fol ded S FLFHIE Potieds 3% 1% ROMAIRITELne Nt B the
coni cal Portiauthentlhetdpsera hbptide Gsthesndd ardei taeitatall byc fabd ow ng t he

novenent of t C fle eing folded,. the shed into the
di schar ge por{}? p‘ﬁésl gggée%%eé)lfnﬁ(%ﬁtgon& et%ggfrandg % @CSZ of the
pl unger 20 ardigfldgrecaid Heboowresl @5s at thelr ends in contact with the
lens 1 and in par tplcﬁ}ﬁx?aradébdél%}r A N & 5o t§1efc§ﬁ%5«ﬁ§eﬂ§fﬂmé ng a

profile at the end of the plundger 20. The profile is fornmed in a manner

such that 30 W%]adbmﬁqugé?eez‘@s rehf RSS AT 3 RMET RN pRF LR 13 of the

syringe {8, |§yldﬁ{gé1qso@yspace 26 adapted to receivi ng t he upper haptic 7
of the lens, in order to rev nt said |ens from bei n amTed b%éﬁen sai d

strands of said pl et ¥ (R4 TR b e so?cep’b ™ into
the eye, as sim\tnim‘glfagwretﬂal tdue smde mﬁa@ecﬁmmsr@l@e@imm S@bdl nat nsi de

the eye of thg pat 6;2 @@It}g%%&? hgﬂaclsegs are pressed agai nst each
6 "prov

8 other in the space hIS pur pose. Advant ageously, as shown
in Figure 3, the s“sci\emrsa%ou@lw@fsatm gy Porgnd |isupsangatied 150t he

entire cy@sssepid o g e HSChaL A ROERALNCAB. 1%@%@&@&1@{&{1%51@1&5 space
26. More particularly lens 1, said end of

, at the end of djscharg 9@9
the pl unger ﬁl%%ﬁan%%lrxbo?%k%%ww%%f?%t d%'ﬁ"ﬁ‘ilclilgflf% SPphL 5288 s
di sposed out sétthearidie Wiy Ngei doshdd Ost Baeds Nrach | €3 @ravutwéde. t he
di scharge portion

1 that th nt f the 10 dj ha ti
15 ot PT1 B byt SRRSOy a5 Crs iR gp s roar ready | O
whi ch are conpriedsadd tpraf shalof esieplonggy, avkeichtprefebsedefines
spont a”eg%s' Ysaid & nﬁ?@é)ssibbl&1%é§%e@§€s{@§%ﬁé nghlyndy¥ p84§acihng the

pl unger to as
particular outside said discharge portion.

Advantageously, said main portion of the syringe
body is adapted to containing the lens in the non-
deformed 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:



15 intraocular lens 1 then takes up its initial shape inside the eye of the
patient. Figures 4 to 6 show a second enbodi nent of the present invention.

I n.the second enbodi ment, the rnultistrand plunger is nmade up of two side
strands 21, 22 that 20 are of the sane |efgth, and of a central strand 23
that is shorter than the two side strands 21, 22. The central strand 23
acts as a spacer which, since it is shorter in |length, defines a central
space 26 for receiwigtgréshel uppey deptd iaghroimdthie: |Rits ibn atidwe ceha of
pushing. 25 T deV|ce o rateé |dent|callg 1ot e device de cr|q$d above

with referenc ’f%t FEF % o° t}f—‘? g% L hJOV%e% 19t r I Eibbodi T of the
present invemt otnhel$1tiih'e ohi raventpdi aehtat thee pnohgef Epensin afmde up

of two sane- |ﬁ§@t{hi£9§c§$£f‘nﬂ§ngl 22, as 30 well as of a central strand

23 that is longer than the two side st rands 21, 22. Said | onger central
strand 235is adaptBEHYEEDet piace RTINS tHa i aF (sp&finvss ds tP of t he

lens, and saighGemgal sicand ddbidufedelinama i despanea adapt ed 1o

recei ve said upper_haptics 7 of 35 the |ens dvant ageousl y, said central
strand 23 has a wiiFTDuhded HFIBRAR2GHS %ﬁ?ﬁFlﬁP oFifY o3 r'fz'Po*\Pe its

9 contact wi téhmdnézeasfoﬂﬁetﬂsreewtposzev@ﬁtﬂbrsp@émm ide In all three
of the enbodi nents d cribed abovg the ?p{?% 20 acts to push the |ens,

and it is the %Wo% Y& the hat T s Jéﬁp?l?ﬁ% e body 10 that act with said
lens to Heformit . Fidureepredisell, amlilldgarmnﬂa@ld desctidsi delgve ofyra nge

body 10, and t ﬁ?,r;gg or shed b
theyst rands Zﬁ&]ggﬁ %ﬁ%&gﬁ%%ﬁl# élg% rg unfg%%%%@][\géﬁn}bq%el nlgéJ Y
obt ai ned by 1@¥¥1@900®?@n@¥|‘b¢ﬁ0¢n%&?@ @@mmm@ﬁfwaﬂﬁhw@@%@@r 20 and

of radial driyengxerted by the conical portion 12 of the syri nge body 10. A

fourth enmbodi nent of the inventjo |s de cribed below with reference to
Figures 8 to 10. IFIMeSfbdrer 1 et ererrdinsnt Y not touch

the wal I 55 of pheseyt i hgeehoiyn 10 Imtttﬂle sﬁiflstt embddirﬁaaw,esm@&;ﬁismrge
portion 13 of d rj o} The adv tage his odi ne t hat
said lens is no‘?li é‘{ectnlg%lch?ogéa(tn a?d%ﬁgj £r1| et 1o Pln |ns)tenr? mv%?‘%s 9t the
syri nge body 1D, 2@fm|¢1elmdrscabl®li$@@®b vmrtewm 033 mmgsetmld@lthe

di schar ge poréf%%ﬁaﬂ@rt &n ek éftf 101%91' d&% ém si de

strands 21 are vant ageous e sarre wh| ch form
a sort of paiRoBEiemeblerand ;f @fcwwﬂ rIéfPr*'sitCP%njeP Z@hwirmpm%e%s adapt ed

to move 3l atdyedtRa Al ﬂoﬁtﬂ@nsii aWlssZld FZschirPrpdbstisn Pet veere a
deform ng positjon and,a djschar %{Hg sition. In tYT‘S enbodi nent, the two
si de strands %lDZQO’é?éO%d17%n’t%g% W%‘gp‘?%v?%l%'da%ﬁlt fotehest i P orlder to
hol d t he int rascudaefotresd dtadd| sa€osthidw@ur fibi BigdOe el | mﬂ’tﬂéﬁérahﬂljydl rect

contact  bot et g: QAL Bogl £ 16, | 805 do AN LheoLnslde ut 1008 Lhes

syringe body ) din as not t 5 ctTon
caused by thea¢mt§9@@uﬁlgymuld¢dtwaml@tmbrswntth@lb}'ef:b@lt ngottom

embodi neps s 'éstbélsdéééﬂﬂaéarfﬁ BeEWRER: LIRE 66 Ao 574 apdsc35i£Ll, 22 and the
inside wall of the syringe 10, in particular in its conical portion 12.

From t he poi rf’f‘e%’{‘l‘wge@v la?r%h% Phtyancef aFefersnae ‘F%C$6?h%9t%h@\h?]aﬁp‘?t is
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 sliding inside the conical portion 12. The intraocular

lens 1 includes an asymmetric biconvex optic S 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



10 subjected during folding is substantially radial, while the strands 21
and 22.are noving towards each other as they are going through the conical
portion 12, i.e. it is as if the lens 1 were cl anped between the two jaws
of a 5 conventional pair of folding tweezers. In this fourth enbodi nent,

t he plunger includes a central strand 23 which is secured to said side
strands 21, 22 until the lens 1 is folded, i.e. until the |lens reaches the

di schar ge pordhiath 1 - dereipom t i %@%ﬁﬂﬂ}e Ihesd rents 23 caib he ral@ased
fromsaid side stragds 21, 22 in order to discharge said I ens through said

di schar ge pordf ot 4B PR DA i cul arly, an abutnent 30 is provided,
advant ageousl y whelel ttifeel looniacalshpavrt iion Hizpumeets, tdte dlleS'(.Ef’laU’sge port| on 13,
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strands, contdnWesonisaBtgokedo pgqppltg@esyﬂﬁ cup ar lens through the
tip or d| scharge pqgrtion 13. The device thus i dé_its a system malg n% it 25

possi bl e to secur %L REEIEE 116t rﬁ’?‘?dfts‘?ch@%t ugen 2., thg ral
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|l ens 1 at th f us Nat ur al | rlous 1l chni cal _sol ufions may be
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pl ungers, an patteroral l%car@vmsmva r@lan‘r@@ent r‘merstpmmtswm yGomhigmu&ai o

pl unger reachgs sal 4 e} Wweef,the side
strands 21, 22 and Iﬁﬁe cent rk9$ Ig}qura%%n% V\n%eau eak #9pc$errent or 35
hard spot t halti Beuras Thewe| Sagrandgetaely ol yFigHTe 2 certhl ntREY ust

force isigeachethsmit ithd hiisresbodi el ddwd 46 SHOWLE I theadd du@se Whi ch
show a projection 40 11 cglrcgw ded on the central strand 23 which secures
Pt saf

said central tr&h 192 stThndie Antennediate Regt st sThaARs
cone into abutmehigwagai Dsttlhideumbat et 3fs wherenmd e deofvcadd pixti on 12

bt ment agal ROk S B it Hem e oy e an Thr 08F “5ds n8f (FBRGer 20
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central strand 23 can be rel'eased fromsaid side strands 21, 22 in order to
di schar ge saiPHeral BereHenihwentTm, Loves neapbieth @%o@l’?%‘h@d the

central strangbZ8 Hha Sf@l‘lﬁ)ﬁﬂd? 26nd hﬁ’év&@éﬂl@eéf aus@a@lgtgé @dapted to receive
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into place beliwsmtde powtimper3haptics 7. Naturally, it is possible to
devise Bl fTer cntrpiald | frvéndhof, R e ABlAL1 9, 25008 Tahe sPACE

whi ch |s particul ar
plunger 20 are provided with recesses 25 at their ends in

contact with the lens 1 and in particular in their facing
sides, the recesses defining a profile at the end of the
plunger 20. The profile is 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 eye, 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 each



20 suited for receiving a lens having a single upper haptic 7. This fourth
enbodi nent offers the foll owi ng advantages: - at the end of its novenent in
translation in the 25 cylindrical portion 11 of the syringe body 10, the
lens 1 is nmerely held in the tweezers forged by the side strands 21, 22,

wi t hout being defornmed; - after passing through the conical portion 12, the
side strands 21, 22 are conpletely closed and the 30 intraocular lens 1 is

fol ded and engaged al ong tdes & $6 A rdhrad seharge PtHansd3 formng the
tip of the syringe; the two side strands 21, 22 have come into abutnent
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but clearly i¥isehajege |pPeFEEeantd3 t e et b otheresitEire nvphiTe cff drhe t he
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with the optic 5 OPL t he | ens. f:}gwe.vter a narrow | ower l; h@gi}ic 6
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abutment points, or the |like are also covered by the present invention. 25

Ot her nodi fi ce®¢ ofge nRl BeenB@ei®ytthe person skilled in the art without
goi ng beyond tlhe_ M'dr% %Lh%%%w arﬁ/@tmd)remwdf tednthest byhd he
acconpanying clains. . . An injector for.injecti an .. .
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coni cal portign-4d@)2500Reet L89aS8bac8Ri fhich, 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 present
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 improve its



10 portion (11) to said discharge portion (13), a plunger (20) being
adapted to nove inside said syringe body (10) so as nove said lens (1) from
the main portion (11) to the discharge portion (13), and then to di scharge
said lens (1) out of said discharge portion (13}, said plunger 15 (20)
being provided wth at |east two strands (21, 22) that can nove towards
each other while the plunger (20} is sliding inside said conical portion

(12), said | ieatc hoi Ghat ackes | 266k 1vhd Ml ek alaingers (20)

reaches the discharge portion (13) said plunger has 20 a proflle (25) at
its end in coiftact with the |ens (1), said profile defining at |east one
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wth a recess (25) on its end is contact wth the Tens (1), the
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i nside said d| ort| sai d recesses (25). defi ne_ a cent aI
space (26). o%q?arﬂf) %o ’ﬁ?ﬁrge‘g @1 C%]t FAEE1OY o+ 3,
whi ch said pluhtgesryz(ﬁ@elkmdmdm up of two sane Iength SI de strands (21 22)

and of a shorter ge gﬂaq} . St ds (21,
22) are ur ged 10 %g%st sai d cen traq <§IiI)r and |n5| e sal dlgeafﬁar ge
portion (13) beldivl wiHdr trafersncel tpofidwres 2B)taefl neslm leht rdusface

(26) betywen drli s of Bk dléﬁéjel iAo 2doud?) the Loabl s ADe | gh&Ct OF

according to claim1 or_2, in whjch sald pl ugﬁer (20) is made up of two
sanme- | engt h YRS HRA (B, unoy 1 FrEbrlens ohgera ches r‘é}l‘es‘ﬂ%‘?ﬂa](%) so
t hat, when sqjcdcﬁlicﬂeJszrcamo@aiczlsyﬁﬁig@rkeodygedrka@aam&ms@?g@ sentkod strand

(23) inside said ) e ortlon %ﬁﬁ) 0 said | r.central _strand (23)
defines a si cFé“bsp(%éré a ci]f eh® i ( Cft%‘gl Pt ral strand
(23). 7. An |a111@di o‘irrlalztmowrdlar@imstarlyh@rmlebb nof ctlee ngyrimawi oddgal @

strands {21, 42123 Olf tﬁt?)lcg%ﬁﬁ‘?%ﬂ v;t@l%l:)ec dﬁﬁ%&&r@%a%cg%?ﬂ?% tie lens

(1) into the syrlnge | ens Ing a e walls (11,

12, 13) of séikﬁ@}ﬁmgﬁg@@a'dyo% 103 - anfP belt iy efed ortieel Biusaed onieal

portion (12) .30 %p%rleu&cgmea&@pa&wgzio £} 3 dn O4r&, 1N which said
pl unger is mad of two side strands (21, 22) and of a central strand

(23) adapted & yai er‘é%%gﬁ\f%ft‘i)h%ﬂ%f“%ljc)%“‘%'i}?ar@%d (Wi ch ok oRRt et
def orm ng posifi i ransf avibstdes gi agd peSid i ®htral 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
hold 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



35 9. An injector according to claim8, in which said lens (1) is disposed
bet ween said side strands (21, 22) which 15 forma pair of tweezers, so
that said | ens does not slide against the walls (11, 12, 13) of said
syringe body (10) while said lens is being deforned, said deformation being
i npl emented by said side strands (21, 22) which nove 5 towards each ot her
whil e the plunger (20) is sliding inside said conical portion (12) of the
%ri nge bedy s(ub@)ésctfg- AR 1k E@ﬂ@rir@_cg@r @gllb@thﬁt(igail z%a@rzigﬁ,,mmliw@i C_hdsai d
central stran es th said side stran : ile sa
Fens (1) 1 5 BoEng COAPBIEY. 200t 142 B o BUr o CPIOTOS! 5EHS SHIS 88 ot v ands
(21, 22), saitheyenrtrralgodtandhrodh tthen coeiinglr pbegdet flromisa.d isi de
strands (21, ) s to di.s i fQr S iy . AN
i nj ector accgéﬁfﬁg%ﬁ% &ﬁ%ﬁﬂllgg%%%%ﬁﬁﬁgﬁdggfgwgggt#@%tt%%%fa%% %%rﬁbd wher e
the coni cal ponvieoticrR)l pedts afhd diddaigartgeegensi.on (13) of the syringe
body (10). 20 12. Iﬁnt'h'llse‘fto‘&rrt?nc%%‘é)'dﬁﬁtehg,a@§€e0g§u§5e§l 38 Bek0all, N
which, at its end i.n contact wmth the lens (1), Said central strand (23)
has a profil EESRIGSLEHINY 28 MYiGalisosesiudeds qc 2868106 Ste@&idF ng sai d
at |east oneupper 2mthaptine dfersAind iLHe10bR, 13e . Aunthjiecir 1ageording to
any one of clai 10 to %?’ iin which said central strand (2 i S connected
to said side X35 t?“ﬁ, isshagpds PRECREnilCal WREESERNiETR $ECFH whi ch
aut omat i1cal | streireb 98s ceal bec anrtlrealsesi rfatth (231 foidm sairdrsisde1st pands (21,

sccordi ng to Any ot 6 o dsiias BT hrieh, sota BIMFALT o o
the | ens (1) posgdiigredd .pr ddree qead)iwflariy  plamngdutf@e)t, dhiich profile
defines 16 provided, advantageously where the conical portion 12
meets the discharge portion 13, said abutment 30
15 preventing said side 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 a
certain thrust force is reached. It is this embodiment

that is shown in the figures which show a projection 40



sai d space (26), is disposed outside the syringe body (10), in particular
out side said discharge portion (13). 15. An injector according to any
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

i njector according to any preceding claim in 10 which said main portion
(11) of the syringe body (10) is oblate in cross-section.
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central strand 23, which causes the portion that co-
operates with the projection 40 to deform so that said
10 central strand 23 can be released from said side strands
21, 22 in order to discharge said lens.
In the invention, in the fourth embodiment, the
central strand 23 has one end 25 that defines a space 26
adapted to receive the upper haptic(s) 7 of the lens 1.
15 As shown in the drawings, in this embodiment said profile
25 is formed by a smaller-diameter tip which comes into
place 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
side 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
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5 central strand 23 (which is a single strand in the
example shown and which defines two side spaces 26 on
either side of its tip 25) has come completely out of the
orifice in the discharge portion 13.
The present invention is described above with
10 reference to four advantageous embodiments of said
invention, but clearly it is not limited to these
embodiments. In particular, the haptics may be of any
shape, and they are not necessarily made in one piece
with the optic 5 of the lens. However, a narrow lower
15 haptic 6 advantageously co-operates with the conical
shape of the conical portion 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. 1In 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.
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(11), and a conical portion (12) connecting said main

10 portion (11) to said discharge portion (13), a plunger
(20) being adapted to move inside said syringe body (10)
so as move said lens (1) from the main portion (11) to
the discharge portion (13), and then to discharge said
lens (1) out of said discharge portion (13), said plunger

15 (20) being provided with at least two strands (21, 22)
that can move towards each other while the plunger (20)
is sliding inside said conical portion (12), said
injector being characterized in that, when said plunger
(20) reaches the discharge portion (13) said plunger has

20 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).

25 2. An injector 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 injector according to claim 1 or claim 2, in which
said space (26) is central and is defined between sald at

jeast two strands (21, 22) of the plunger (20).

4. An injector 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
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face each other, so that, when said two strands (21, 22)
are urged together inside said discharge portion (13),

said recesses (25) define a central space (26).

5. An injector according to any one of claims 1 to 3, in
which said plunger (20) is made up of two same-length
side strands (21, 22) and of a shorter central strand
(23), so that, when said side strands (21, 22) are urged

10 against said central strand (23) inside said discharge
portion (13), said shorter central portion (23) defines a
central space (26) between the ends of said side strands
(21, 22).

15 6. An injector according to claim 1 or 2, in which said
plunger (20) is made up of two same-length 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. An injector according to any preceding claim, in which
said 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 injector 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 poéition.

35
9. An injector according to claim 8, in which said lens
(1) is disposed between said side strands (21, 22) which



1019°L$ "10%& ()-Q'!:L$ "10%8& ()-Q ! L$ "10% ()-O!'L$ "10%& ()-Q'!L$
"109% (& ()-Q TTTUdUcVWKoOMFLI M~ " 10%a& ()-$!~ ""109%& ()-$!-"""10909& ()-$!:
C"109%668& () - $+10%& () - 109& () -

10XYEZFZGZHZKZZr P1! M " " 10%a& ()-$!! ~" 10°i~H~H& ()-10%4& ()- 10aa 10aa

10aa! C " "10%a& ()-$!> ""10%f& ()-$2\"] 722~ WAPLI M ! &s, ) Y" 10%H&' () -

9" 109909& ()- 1 &0™ " 10%&H&H& () -!5 " 109%KK& ()-10 " 10%<<& ()- 1 "10%

& ()-_A H§ %a ab} oP1&310%&' é% 109%&' ()-. 10HH 18 HH ,

10HH! 5" 1094HROTY- P5P3B¥ROE) LWEBESHSHHRO ( FRabbBRt )%?P@o‘fki?%‘gfbios/és(&e()-ls
"1090NN&' () - s! 49%&n ) - EResW i@?&l&ii) 125" 19YEbEi 8aff- siringe body (10)

| VO 00z () *F EEOR HBORRES (151 68 380 AC LTS don PR a KoM= Lo 0bRTS - e

"10%p& () - & imples@hted&by3sd0aRs(Jle” 5L BAROFR (L) 29%@Mb)ebjk®kéllla°wﬂl
"10%& () - gof, €695@ﬂg)eac§"$9%@£(%hiké the plunger (20) is sliding

inside said conical portion (12) of the syringe

body (10).

10. An injector according to claim 8 or 9, in which said
10 central strand (23) moves with said side strands (21, 22)
while said lens (1) is being deformed, until an abutment
(30) stops said side strands (21, 22), said central
strand (23) then being released from said side strands

(21, 22) so as to discharge said deformed lens (1).

15
11. An injector 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 injector according to any one of claims 8 to 11,

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

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

or side space (26) for receiving said at least one upper
25 haptic of said lens (1).

13. An injector according to any one of claims 10 to 12,
in which said central strand (23) is connected to said
side strands (21, 22) via 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 injector 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
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15. An injector according to any preceding claim, in

5 which said main portion (11) of the syringe body (10) is"
adapted to containing the lens (1) in the non-deformed

state.

16. An injector according to any preceding claim, in
10 which said main portion (11) of the syringe body (10) is

oblate in cross-section.



