2 5 FEB 2005 1 AN I NJECTOR FOR I NJECTI NG AN | NTRAOCCULAR LENS The present
invention relates to an injector for injecting an intraocular 2 @nFEBaﬂﬂB
nore particularly to such an injector that includes a multi-strand
plunger. 5 I'n known nmanner, an intraocular | ens serves to replace the lens
of a pat| ent undergoing a cat aract operation. The haptic of the
intraocular lens is the portion that is situated outside the "optic" or

| ens proper and INDECTOR ¥OR H hgy in 10 position
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The concept of the 1njector appeared with the
concept of intraocular lenses being made df 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.
Numerous 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 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-



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

pl unger in which the strands gradually conme together until finall h
fill the entire cross-section of the injector. That inplies aqiﬁstEBfﬁﬁﬁe

| ens becoming janmmed between t-he strands gf said nulti-strand 5 plunger.
An object of the present invention is to provide an intraocular |ens
i njector that does not suffer fromthe above-nentioned drawbacks. A
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injector that j i e and inexpensive to manufacture a
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the injector t®f push infectionr acthdtarinpgis0n @iijlhet eS| cting towards
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two 15 . di amgiddsald j t oints.of its optic. This rovi sion
results in.preservi ngsytjﬁe angtﬁ%é:r%eﬁélsi CofitFGRdst ofhgak@naunki et nrad
limting f1i c®ioHIethe side strands which are continuousl y in contact with
the inside wall ofart b®-s\¥ti BgepLe e.lens fromadhering to it. 20
The difficulty to be Ver Cone ar Eéeéggrgghﬂpt AEVFBRECTr tBbF AGPEYE FRtaR he
wal |, which cand Ah 26nst injggsori thehedbensnstastsfép Frot,rhdere is

then a risk i&bovieghienltd onadesaRehween the plunger and the wall. The
object of the inventign,.in an advantageous enbodi nent 25 thereof that

associ ates at |east PR6U4FHEStPAABSE pabhFhg Praechnt imoeut fon lansonhi | e
gui di ng 0, i royidet byeheant hajedtavberke {8 §Qﬁﬁ1éo§%gvgﬁ%é?é{§¥ﬁ%re
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(oo o LR e ol R B o i T e
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15 . diametrically opposite points of its optic. This
provision results in breserving 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 can destabilize it.
Thus, if the lens starts to tilt, there is then a risk it
might be jammed between the pPlunger and the wall. The
object of the invention, in an advantageous embodiment
25 . thereof that associates at least two side strands pushing
the intraccular lens while guiding it, is to mitigate
that drawback.
In addition, while they are passing through the
gonical portion of the syringe, the side strands move
BQ 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 bottem 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
defornmed. During folding, the upper 2 5 FEB 2005 3 haptic may beltelFdB 2005
laterally 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 lens 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 ni pped
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way in whith sBL01%ns is Ioaded into the syringe body, nor to the fact
that the device nmay id m@tgﬁ% that rere sable or else are for
singl e use onhr I n the fol 'ow ng e%%‘ ﬁ%%lntﬁg SntPad¥Gridr théns ready
for injection i ¥%o erll‘i‘ed)etielgzmlllﬁmﬁei edneput tie praeedsn shde system

wi t hout havi ngoasidangane ay 1defQmld resen venti.on thus
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di scharge portion, ganpkupger dto ve inside said syringe
body so as nove said. Lens ?pgggﬂ% %ﬁ?ﬁngﬁ??u %??Be?h%nﬂYsEhaP@% portion,
and then to 8V§Eﬁ§r68r58PﬂhF§ﬁsaﬁétfeidsagdtUesmhargechaflD@nssamﬂ

pIunger B&i ngrpfeveded Wsthaak tsaﬁhethy 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. In 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 Nsi id conical portion, said injector being characterized } g FIE t
mzln'dgaisgl [C‘)II unger 2 E FEB 2005 4 reaches the discharge portion sai ddpf y%@gr
has a profile .at its end in contact withsthe lens, said profile de IPI ng
at | east one space adapted to receive said at | east one upper hapti Cf'OII

said |l ens. 5 Advant ageously, upstreamfrom said space, said plunger fills
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that, when saif& & sshesiass perd ignged agai nst sai d 20 central strand

i nside said di scharIg;eap@ﬁﬁ;isenen@@aqmeﬁggrgggdcgggégl ;BoLL] ﬁ]g?ﬂe%ﬂgelss a
central space l% \neen he ends .of said side strands. In e
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strand. Advarf&géBdstiatsaedcentantiswbtht heepl 4AgEr tRé erecesses being
provided in those sides of the side strands that face
each other, so that, when said two strands are urged
15 together insgide sgaid 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,
s0 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 gaid 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.

‘w;Tn>aﬂthird~embodimentrmsaid“piﬁﬁgéf“iéﬁmadé“ﬁp 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.



30 adapted to push the lens into the syringe body, the lens sliding
against the walls of said syringe body and being deforned by qudFEBnmm%
portion. In a third embodi ment, said plunger is made up of two Side .
strands and:of a central strand adapted tosnmove 35 relative to said side
strands between a deform ng position and a discharging position. 2 5 FEB
2005 5 Advantageously, said lens is disposed between said side strands
which forma pair d’fdxtamamrcﬁislgg tdhaty saigd ISerasis%%%%d%t ¢ e|e(111e a9§| nst
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said end profile of e%ﬁg 98&@9585 b@hsﬁ?af?F@ed%FFﬁﬁgs 98 @%l@Dspace is
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porti on. Advantag@@ﬁ§ﬁwagé6héh | 8. POT I OO the syringe  body .is adapted
to containing,the lens in. the ﬁ%ﬁ thdhie '8 £EmedSunere Ytne
C cal 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 szaid 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 syrlnge
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:




defornmed state. 30 Advantageously, said main portion of the syringe body
is oblate in cross-section. ther characteristics and advant agf of the
present invention appear nore clearly fromthe follow ng det ai &d FEB 2005
description of four enbodinents of the present invention 35 given with
reference to the acconpanyi ng drawi ngs which are given by way of
non-limting exanple, and in which: 2 5 FEB 2005 6 Figures 1 to 3 are’

di agrammati c secti ¢higuirewss loftca 3 farresfdl%@i%fﬂinﬁ%mc %Tec‘i:@%np(,ﬁg%t kngenu on,
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di agrammati c se6d 05 PHRW 10K etr%g . d enbodi ment of the present invention,
before th i ntraocyl ar Iens i |spensed and 10 Figures 8 to 10 are

di agr anmmati ¢ sect i SANFERs 4of0at Pyer vhewrbediniiat ob Fheuirayepttons,

respectively hmfo@nel,g adlg_l;lélcla)gid %'ﬂ@)o@t telﬂ% d nsi ng. of said
i ntraocul ar | ens. gFr es 3 show a ?r ggge%gglgrén gg?n{:ﬁgn% .
present invention. fe’ fFFsF‘ @Prﬁaﬂﬁf?@ﬁfllct Aectyenngeewi of| aideisi ad body 10

made up of a. @prﬂdeﬂa|oﬁathepgkéE@Ht 1&veﬁ£1@ncybé§g£écehedlSCharge

portion of crggsg al __area smaller than the cross-séctional area of
the main port?loﬁg‘t%%hhg%dhgfw lgoaﬁﬁﬁﬁnﬁﬁltl 8R412 which connects 20 said

mai n porti%n 11 toFéandedi 8char ye poet dvagddmmItee FBEEE GO R I IS
adapted to combai-Bnht Bgnbg i et eforned state, as shown in
Figure 1. Preferably, themﬁg#ﬁ ggrpiﬁgniﬁiengl%ﬁ A BSPRCEelY sheko%h, and
it is advant gt}’ébﬂgryaﬁ‘fioﬂdéhemﬁﬂﬁ af sdbspentimg | yf féatd bt Gdci2m@s is

descri bed in Dengment WO 00/ 49974 which is nmentioned herein by way of

ref erence concer nll_m t he SQ\/{#) of t he s ri nge boc%/ 10. The plunger 20 is
provided with two s ‘élf‘n%% Qp? show a firet embo iment of 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
main 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-sgsection, and it is
advantageously provided with a substantially flat bottom

25 ' as is described in Document WO 00/49974 which is
mentioned herein by way of reference concernlng 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 sliding inside the conical portion 12. The intraocular
lens 1 includes an asymmetric biconvex optic 5 which
determines the direction in which it folds whenever iﬁ 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



can nove towards each other flexibly while the plunger is 30 sliding

i nside the conical portion 12. The intraocular |lens 1 includes 32 5 2
asymretric biconvex optic 5 which determnes the direction in ickfgg 05
fol ds whenever it is conpressed along itsydiameter. The |ens includes a

| ower haptlc 6 which is the haptic that is disposed downstream 35 in the
direction in which the | ens noves |nS|de the syringe body 10, and two

symetri cal upﬂuekhamm;&ﬂat?é whth 2005, rat.e th respec ctive
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di agrammat i calchyge bbnﬁbgar@o%ti@&thb ey 5 E@ﬂ%ﬁlg the thrust to the edge
of the optic 5 and ﬁause it to start fol 8 i nternedi ate
posi tion, shown EPgBF@SEurﬁhéSuEﬁ@Ftﬁéancéhé péuagardéborﬂhd 1@ns
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optic 5 that {gibei 20 al nost rol
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Iens 1 i s pusbedekatpelihg c ortion,13. 25 In the invention, the
two strands Zgiﬁgﬁ of the ghﬁnbg?ggsga?é ?%V|ﬁgﬂeﬁn?ﬁpFéE%SEeéeé%r%I
t

their ends in att ﬁP?ﬂntﬂéagéﬂﬁmitaﬂﬂllﬂ parFigutarzj nuhbel refaei ng
si des, the r ecessesidethai tigrasor obi tge atagdbe @nghgfogglc 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 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
brevent 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 eve of the

patient, and the upper haptics 7 are pressed against eéch



pl unger 20. The profile is forned in a manner such that 30 when said

pl unger 20 reaches the discharge portion 13 of the syringe 10, i%: dFEBgﬁﬁ
a space 26 adapted to receiving the upper haptic 7 of the |ens, ﬁ 0 °
to prevent-said |lens frombeing jamed begween said strands of said
plunger while it is being dispensed. 35 Once pushed into the eye, as shown
in Figure 3, the optic 5 becones depl oyed again inside the eye of the

patient, and téeheppon tlaptimscd 26 oRyesaed against gﬁcﬂao?sé FEB 2005 8
Advant geously, as shown

other in the s vided for, this purpose.
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haptics 7, whilf é%r@%&ﬁp@és%ltr@% &gl IspeceeBE ol yisapeedobut el eased
spont aneousl y thet sy ipegsitilds 1o ,rahease them I . sretyacting the
pl unger 20 todgé%ﬂgﬁ eexterg:t., a g the 15 ? ?ﬁ?&ggggléPp¥éﬁg &ﬁ?hen t akes up
its initial shape |n§ﬁdémmiﬁ8ne§ 0%t FE3FathenentErguvedumet of 6tkbow a
second erffbdi Wémchefrgehporpriesent iieveatiea bynchhepsgagagd epbodi ment, the
22 that 20 are of

mul ti- strand plungge, i of .t side strands 21 i

the sanme | ength, and g?ﬁggggﬁﬁggf %Fr§ﬁ8 YBPPRARAPE ECShor t BRIERAATE he two
si de strands £PTPFesstReteent paRllsextpdt28nagt Sans AoSpaskeaykich, since
it is shorter sbpntheseiBlydefines abial 8P 26 for receiving the
upper haptic 7 gf t he Iengdl, at tggggggi%ft%ug%?%%?ezgh%ﬂi lﬁ%%fgeby
oper at es i dentFEAPFYITE FRE BAVPE8Td88cEPhadsmabbvexvenh, refidrense to

Figures 15to 3ntFagunea? sbawsiathBhl darEBodhnERt Ofif e PLESED; naiqe
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 strands 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 present
invention. In the third embodiment, the plunger 20 is
glso 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 22 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



invention. In the third enbodi nent, the plunger 20 is also nade up of two
same-length side strands 21, 22, as 30 well as of a central str@dﬁf}};gﬂg&
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

sai d upper haptics 7 of 35 the lens 1. Advantageously, said central strand

23 has a wi deforteiatdes Oddien 1@nd [ NG Ondel. tad nproye its
25FEB2005 9 cantact with said |ens, for tﬁ%kgégﬁggﬁeo%fhgg§ﬁ§ﬁﬁﬁﬁag it. In
all three of the enbodi nents descri bed above, the plunger 20 acts to push

the lens, and it i4nt hdlvwaheer o5 the W%bb%i%EnEBgd?%&%@?@db8g¥véo fhat act

with said |len efarmit. Mre precisely, said |ens | slides InSide
the syringe b%ﬂ&ﬁgﬁg'§%daF&sp§Fkﬁ@ﬁ%aﬁ%enéﬁﬁéftﬁédcéﬁié&lthsowaiénonz by
bei ng pushed Byiet Weldter afdsh2l sy22 ngentbodpt ilonghby 33t0%ithespkUNgehs

fol di ng bei ng+gblsair 1 e_conj.unction of said axial thrust fromthe
pl unger 20 and of ?a |g%'drgegge§gFFg§e§§7tﬁ@lgoiﬁﬁﬁl1p8?ﬁ¢8ﬁ ipspEe the

syringe body ¥de Avréusenbedodioneandofint perciventiroinksddesati bedi chpl ow

with referenceoteibhgdbes Spk9nd0 hi r 15 egbodipent, .the | ens
| does not toggg.#he mallg8of9P epgggﬁﬁgg§bg§§ %grﬁﬁaf|ggaié5?eﬁ§d1 reaches
the di schar ge®PhdPPROAY1330PEshhE ByHNAGE  béd)diMbebaiuanthyeinédt by s
enbodi meAD | sthhatoagudctens bs BAL asHE et ed, 4,02 hal pifhgiio

agai nst the hhsogfrt e iyrinﬁe body 10 20 mﬁ%?% ?¥0?2§?%I%§%%§%%d§%hile
it is noving fowards tHRe*TdfEERGr GESpbrti BY the TFenimrl pertieheldlafiger 20

is made up otheweysidgesbodpndso21, 22 which are advantageously of the
sanme | ength, and whigh,{ f ir of tweezers, and of a central
strand 23 which_ is 25 adg%F% ?%{%%%g ?gl P VERYSISERY KT RESEFERRE 21, 22,
in particul aPebRYwethh areEeBeRtagtpoEivunas adidt@ U0 scham giligs pestdh on. | n

this enbddi neatbodaehitd shde] stgandgo@d, not touch the walls of the

syringe body 10 until said lens 1 reaches the discharge
portion 13 of said syringe body. The advantage 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 gide 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 intraccular lens 1, the force to which it is




advant ageousl rovided wth notches in order to hold the
?ﬁt?;gcular Iegs 1.T%ig configuration 30 elimnates any dlregﬁiqu% J&
between the optic 5 of the lens | and the inside wall of the syrlngeh 0
10, so long-as folding has not taken placecThe friction caused byht e
|l ens | being noved in translation in the preceding enbodi nents is thus

de wal | of

transferred between the side strands 35 21, 22 and the insi

t he syringe JisubjECqﬁﬁtdunﬂﬁg ﬂﬁﬁ?ﬂﬁg(ggﬂﬁﬁ?%ﬂ%%ﬁ¥dgqyl%, lggggggg6§glgg of

h e force

ghgr;gze; gullng féqj %ﬂfl §Hﬁgt%%HQQﬁlﬁ?W%ﬂ$ &ovwaynis) eachhetderands 21 and

22 are nDV|ngtﬂvmaﬁdgi@m@ngnﬁhﬁougm.t&hewoﬁh%agfb&&t%@%pgghehh%hgggkggjams
i 12, i. i re cl anpe et we

E?rglgnconvenfﬁ%né%t%alr fol |ng f%f?etwﬁthF§ef6MPtHa@ﬁb@élﬁent

d side
the plunget | AR ipnademeral oft rfamﬂm@ whisekeirs .secur ed tonsa' feaches
strands 21, 22 unttiy thhe E%ﬁ%t% b%bgaﬁgggthtraF Rgugg?gnangguégﬁ

orti n 13. Wereu e ce
ﬁgfegézgh?;gﬁf§§|& §&rérpards waichpis ﬁﬁcarddrtbosdudchadgessahﬁdbens

through said dischar gleltlp.oﬁ:h'eo'le%% 1NQ:E5§§|B§}E1EBC:J%§EH¥UH% ef‘gﬁt ”taﬁggh;fge
e e o o (S St prnui e oeertr o
novi ng, ﬂﬁereﬁyra@du§8ngahhbeC€ﬂﬂfng§tEQ?Q %ﬁtgosgﬁﬁrﬁkﬁéﬁﬁg %lna?E
ngiﬂgrbz 2sgggegfhgrgkécgﬁ%g§ﬁ 2f31 Zlﬁﬂﬁcﬁhrﬁ%ﬂﬂo?ab@n@%?ﬁb@rgﬁto t he
injection tipP23tare Réld MpreOpabuimebarl$ nuht abeoushy, 30 hescentral
strand 23, whpeBvided, 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, wvarious 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



for exanple, may be fornmed by a single central strand or by a set of

central strands, continues its stroke to propel the intraocul ar2|5er]r$_8 2
through the tip or discharge portion 13. The device thus includes a syspﬂéam

making it 25 possible to secure the tweeze{sform ng side strands 21, 22 to
the central strand 23 and to release them therefrom the central strand
di scharging the lens 1 at the end of pushing. Naturally, various technical

sol utions may pecddadgvesednhto LEeV] i ch as, for exanple,
doubl e coaxi aIp plungers. an i E?@?%E{F EE?%\}}VQW%%i‘?%l%%eS%%‘ﬁY?%| 5a rg)r and
only, when sai ﬁegFﬁ‘ﬁ eft¥23ehee said @ideharyendporti o2 13ptol saixbnnection

bet ween the sididstsangdsd@lcom@2iand LPE-GERL T aﬁé@%@%%t}r&& qfrakabl €
el ement or 35 . SPRL t hat secures. the el enents together only until a

certain thrust %]?ce 'S TEALHRY. PPYtien: hf snesbadikerdiselmrad s shown in

the figures whbeht stow 3. prt@ljlentmm@iae%f&@@%dllzﬁr%éi%w the
central strand;23 whi s.sakd_, central_strand to said side strands
21, 22 until said M%?%%i%%%%ss%%%ea?%%eﬁtbﬁ%rﬁn%d%ﬁqfs]tmf% Hpmstent 30
where the coni®althpreiwioar Meeincidmsel scharnmge & pas td:air kel dhemesai d
side strands Zdgnt2Za COB-444 03 A tofgainst, sai d abutnment 30, any
continued thrust on the plunger %@cﬁ easeessqi}hee ppcf']%tslsclﬂ gt%@gerctoéd on the
central strand®PPE24GFF W tdhddes R goridromt @ Hat defomperatemtvigai d he

proj ect i ord 40 demtdeforgvsmd hat &ai %éQ:é’lE‘éHds’e%i Sdpnd, 128 ﬁci%ié lgs%lr%%ltd%ased
e

vent  on, 1 n e Lot (SR d hEHECITES Gt dierstr and 23 has one end 25
that defines a spada 2@ie ddaeireddng riecehee fohe tuPRebholaRkhe(Skné of the
S ey S A R B SRR LR Y,
upper hapti cs 2RSSR Beceive $hepospien dapaiddelse ardickienent profil e,
e.g. a pnagfil es2Bhodef iR Rhed GRNLRYs, SRACR MY eyl ParL! qular !p%o%‘fﬂe
25 is formed by a smaller-diameter tip which comes into
plage 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, advantageocusly
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 vet passed beyond the



20 suited for receiving a lens having a single upper haptic 7. This fourth
enbodi nent offers the follow ng advantages: - at the end of it ‘gmde/ éTent
in translation in the 25 cylindrical portion 11 of the syringe<bo y'L-e @005
the lens 1 .is nerely held in the tweezer ormed by the side strands 21,
22, without being deforned; - after passing through the conical portion 12,
the side strands 21, 22 are conpletely closed and the 30 intraocul ar |ens
1 is folded ang,g I i f the di,scharge portion 13 faorm ng
the tip of thegps%%gg?@t Ee té\/\o&q}srl?%iets%ttr fhdd o Fids) s %\?@d@o@'i o and

abut ment agai ns#et REABRTERCBO;0 ahiahtergaoud] st riand erented i n the form

of two ranps serving 4t0 e dg,33 l.ong niycal, portion; the two snall
24 %%ng;'tq’ ﬁg\%ell%glf @e%’aﬁag’%ﬁ beyond the 2

proj ections 40.ac§_té%n o forma_ h ]

5 FEB 2005 12 Sp¥ Tighd B i St {9 iwo asidd e het eaddo2the22 and

that secur®s tdmmnitad seirchreRy alwiSidand 23:s:308 e S@trame&gnghgf pushi ng,
i the 'end of the

the lens 1 ha di,.schar nd.is depl oyed again, an

5 central st rzen)g&ggle( v_ﬁnlr}c’(‘:"ﬁ1 |agi%gw§‘ilﬁ§1 dedingsy tive Epdeegaapes 2hown and

whi Clh de}‘i nes Ql@ie@adapwfeit% td@)h 2@;1;])'t Inﬁrﬁ, sbde ebmplsrkhp %ﬁ): has.ganme
conpl et el y outgy,0f¢; AN i n_the discharge_portion 137 The present
invention is descrli be&natt):gl\(/ae%\%stc ares Pé)frgllé’ﬁci%o four advant ageous

enbodi nents of sai dDe A¥eREPENinventibealkbydisci sbaat abbiiet @d:-ho t hese
embodi mentcs.  Ide fraichic-@Ukar £of2e 23R of,.any, shape, and they are
not necessari I.i/_%,réﬁ%e in neopi ece vg}ntg%etggé %ﬁ??glgeﬁFstﬂg F@ﬁa. However, a
narrow | ower * Pl BUSdFaRPEG¥0GSE| fSscoobpbimibsdubbhthhseconi cal shape

of the coni calemporiiment2 ofnt Barsyeinge, cSeMhLagt 3 the
upper hapticsf, well suited to ?r a%gm&k?fi %g ‘?ﬁeg{')ﬁr ust by

[ riticul arl :
said multi-str ar?g%pl %ﬁ&e‘f%‘e?/naﬁér PPEuPEFedFarhy dnadgein 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, €.9. 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.



20 strands of said plunger. In addition, |enses including haptlcs havi ng

separ at e lkoops, or gne pi ece | enses having different shapes, 5 E{ghgﬁgd

| oops; shuttles, haptics having four abutnment points, or the Ilke are

covered by the present i nvention. 25 Othes odifications may be nade by

the person skilled in the art w thout going beyond the anbit of the

present invention, as defined by the acconmpanying claims. 2 5 FEB 2]1d5 t 8
13 CLAIMS cilaIMe assenbly conprisi-ng an injector and an intraocul ar

iens, said i ocul ar bei ng made_up of an aoptic (5), of at |east
one | ower Bi ?ﬁssﬁ'ﬁlaf%féﬂ%‘ppe% 9 52RneRiPPerr hapdi an (Rtraardlanj ect or

conpri si ng a Ty ngea i dothyt £48)uhaw i gna piﬁfﬁﬁ%yméaélﬂﬁrbf%n”@ﬂ;

t 11 feral | i ndrical dischar portion_ (13) that |s
B(r)ref Ie(rjgbu(/ o%c%?fal %r cr é’s g%ri“? O‘t’%ﬁiﬁlﬁlcc?%%s ¢t Porabf L eHEE mai n

"~ portion (511) Or@digp@orinmﬂ:ldo bbxtsa:rd(ﬂﬂje@tmsme@dénégngl§air1]gj érg%}mr éi on

J er el
m()\]/-é)l f’]gl Zgl (sijaol(%} zﬁﬁg‘g&“ﬁﬂo@ a?%ééé%raalgl}ﬁo nﬂls%‘%’él ge]n malJ(’g)p tgjn‘?]il he main
portion (11) tdthe diseirrajel poritliiordrias) diewhaten pardiecharge said
lens (1) out wfasaidl ki dlinahay o5 g%élm(@ s AL PLNGer, (40) bei ng

provided with at |east tw strands (21, 22 at can npve towards each

ot her while (HESS FRFII@AL idesmadih@anisice g4ild arshiaatompioral on (12),
sai d asgenbl pdtemgl chianaciceidezad ng s iBilna Wheib.5ai s Pl M}g% (20)q reaches

[ end
the i schar 08,20, A0d] 0.2 Sad Plunger Bee A gt olle (20 &L Lo er
(26) adapt edﬁwer eceilvie saiidl atydiesst llz@lragr (umperé&ams %dvﬁstﬁgn@éfﬁrgorennzal g
g;;ée2(52§) Agal d pl un%h%c?%d?l E’%Irttqoglsut}?t)a’rtfﬂ % Cflﬁ RaTES POHGEE sect i on
of said discH ﬁ@e and then to discharge said lens (1} ocut of said

15 discharge portion (13), said plunger (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 assembly being characterized
in that, when said plunger (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).

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 c¢laim 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
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portion (13). 30 3. An assenbly according to claim1l or cl a| m 2, in which
sai d.space (26) is central and is defined between said at 5;:% 2%)5
strand‘s (21, 22) of the plunger (20). 4. An assenbly accordl ng y: e
of clains 1 to 3, in 35 which said pl unges o( 20) is nade up of two side
strards (21, 22), each of which is provided with a recess (25) on its end
that is contact wwth the lens (1), the recesses CORRECTED SHEET Thi s

t | ation op a a S Sagen n i_n th rlginal,
Howver, The bagebreake at oh LRECE, SHOrRt Pan: B LAkt EAFEcBagkors al s0'a
A-- -4: aU. 2-8°ReB23 OgtkeﬂOSBeFH@tprUh?éeéanﬁ thWosetsihdds dRlthe2si de

ds that atacergedhtegbehersonthat, &@@nd§§bﬁ % Lagds (21, 22) are
ﬁ gr;:g tsoge'?hezL T nsig gognezbon r 2 %a?g recesges’(ZS)

si.de said h ortion

define a centra}gspgggsf%) %EF 3%91% %s%%ﬁ%F?laéEéﬁél Agét @ any one of
clains 1 $0 3, in which said plunger (20) |sI made up of two sarr;ahl tengfl\ﬂen

d t d 21,.. 2 f orter central str SO a
Z:'sug zl (rj:nstsr%ndpm(%% glg%ga?%curge%ﬁ 1%° a@%YnglPesagdcéﬁh‘P?aF §@randip23)
i nsi de sai d dfst¥argeidpptenoar (139) sandadélo:npe?fcemgrgém@ol%hggh(23%21
defi C I n of sai stran
2(23)! mlaz g A%Eaifeﬁ%qgségg%l ;1% %al m% %Oﬁte{ ncﬁﬂg S&FERYI unger
(20) is nmade (FPlof SotRae- Wléﬁgtﬂ*ﬁlsd deldr r%trmnd$ 2&212232Bnair®fuﬁgéd)nger

tral stra t SOid hadntrahen said s I : are urged
gggl Lgt sai dm@dlﬁrﬁ aI St randm,:QS i nsi de sal d %lgs ar e poc?1 %%1?1 SfL%) 20
sai d | onger ESHTTHAY st 2 Lhfds cerdirel M@QQG 23)ar6b€u[fﬂd1¢$1ea

| onger end (Z&)nu:rfa]seumhmn([ze)l Isdthedith (823 -enfds ASF asserd aﬁ{cﬂg to
any precedi ng -Gl alzrg) in which said strands (21, 22, 23) of the pl unger

(20) are adapt ed

15 . 6. An assembly 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. Angassembly 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 assembly according to claim 1 or 2, in which eaid
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
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25 to push the lens (1) into the syringe body (10), the lens (1) n

agai nslto the wall's (11, 12, 13) of. said syringe body (10) and beIZ’IS FEB ?005

-deforn®ed by said conical portion (12). 30 8. An assenbly according to

claimi1 or 2, in which said plunger is @ up of two side strands (21,

22) and of "a central strand (23) adapted fo nmove relative to said side

strands (21, 22) between a deform ng p03|t| on and a d: schargl ng pozltlpgged
c ich,sa ens is_dis

ot ween sai d oy ot PandsCL2T SR tni B LRRREETED SREETORRFSTbEaRdLER on

of an arrendeda%}%g@s&oﬁéﬁsWﬁﬂaéSarﬁéhdnéatslfmdeﬂ aaulﬂesglruglt_:yaabodylow@wr Ehe

o] s.also a
page breaks nﬁh@hetbﬁlarﬁaﬁﬁaib Beind &Qf% &gsalgggenseg8£§aﬁansP?a89

15 form air of tweezers, so t
ggangt t he wa?Ps® ﬁliteizbymﬁléfSs@edsgyanﬁge(bbdyzelowhmhu ievsai d | ens

i i f dsaechEé@héﬁtWHﬂlé’etHQ wﬂ by 8 i de strands
I(Zlb(alzg)g ﬂ\/\ﬁl gjﬁ;ﬁg wards each ot her | I eé{t@ 8ngé ?Eg}&?s sliding
i nsi de sai d coni ca? %%?‘ i o192 BPTtHeR syt P hget ”é]é@IySYEQI)lgelo An assenbly
accordi ng to xddy mBobr 9 in which said 10 central strand (23) noves with
sai d side strands (21, 22) while said lens (1) is being deformed, until an
abut nent stops said side strands (21, 22), said central strand (23)
t hen bei ng re"l)céaslﬁtl ﬁﬁ*-‘i‘ﬁﬁ@asrchmcuehgg dndscldi2d,8 22y S0 88 &&Qﬁsmake] ]
said defr neddifit Herdi Hos AhARSETH o, aceording. Lo clalm 4D, 1, whi c
said abutnent (.30) |s forrre V\/ner e coni cal™ po 1( e

di scharge po igs R ofeitshel Wy rishdee stydgfi®med, 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 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), said

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

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

13. An assembly according to any one of claims 10 to 1z,
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
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20 12. An assenbly according to any one of clains 8 to 11, in i t
its end in contact with thelens (1), said central strand (23)%@?@62005
profil®e (25) defining a central or side-space (26) for receiving said at

| eaSt one upper 25 haptic of said lens (]lro 13. An assenbly according to
any ene of clainms 10 to 12, 'in which said central strand (23) is connected
to said side strands (21, 22) via a nechanical |ink nechani sm 30 (40)

whi ch aut onat | I e sai.d |, stran 3) frogmsaid side
trands (20 35 hBRCSa Al do° SfPHRgat BHER Cx GOADAYASAES B0V 14. An
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(26), is disposed outside the.syringe body 10), in particutar o

sai d discharg%é%%??#oﬁo(i%??ai%¥ning%§s%ﬁ%?y€ébcbﬂth@ npenafigpreeddi ng
claim in 5 wiizhesaid main portion (11) of the syringe body (10) is
adapted to containing the lens (1) in the non-deformed state. 16. An
assenbly acctording to any preceding claim in 10 which said main portion
(11) of the syainge dossnly)adsordbhat o ianyg rossesd@thd 081 ain CORRECTED
SHEET - Tig s tgiansd add ; d e.covers_the amendoen made in
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ABSTRACT AN INECTOR FOR I NJECTI NG AN | NTRACCULAR LENS  An injector
for injecting an intraocular lens (1) nmade up of an optic (5), zgg Zﬁﬁft
one lower haptic (6), and of at |east one upper haptic (7), said injéec
conprising a syringe body (10). having a preferably cylindrical main
portion (11), a preferably cylindrical difdcharge portion (13) that is
preferably of smaller cross-section than the cross-section of the main
portion (11), and a conical portion.(12) connecting said main portion
(11) to said discharge portion (13)% % $lTriyer C (20) being adapted to nove
i nside said syringe body (10) so as nove said lens (1) fromthe main

portion (11) r.g rtion (13)., and then to discharge said
l ens (1) out %ﬁ-#ggﬁé%i%ﬁgWQ§N§% LG AIRINTRAPGURPENEENS (20) bei ng
provided with at |east two strands (21, 22) that can nove towards each

ot her whilge the plyng slidin nsi de.sai d co i cal por n (12),
said injector belﬁg gh&%ﬁ%%@r??édhlﬂefﬁépg ﬁﬂeﬁngﬁ?acb ﬁﬁgL?g g% reaches
t he di schar ge™3étet iupn of13p eptdcpl(Ghgerthas laaptobhkel 6R6) hhptis end in

contact with e |ens 6B at §@bgtpﬁﬁg'h§8g§fhggg % %ea§£18nanfgg€e (26).

adapted to receive said at [east one u sai ens (1)
Transl ati on OFOPﬁélﬁﬁpﬁéaaﬁﬁrﬂﬁéeab§ﬁVadﬂ0ésh@ﬁeygmerprﬂﬁsnablyglnaIIy

filed by the cyA@ﬁH&Q%ﬁﬂ mNQna§6QB@BnhﬁilpeeQ %9&9@r9£1?n¥yf féaihat nay
have bee g uent t he PCT Aut orities acting ex I Cl O,
under P € per 1o§nd}a khag is preferably o smaller

cross sectlon than the cross-section of the main portion
(11}, and a conical portion (12) connecting said main
portion (11) to said discharge portion (13), a plunger
(20) being adapted to move inside said syringe body (10)

15 - 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
(20) being provided with at least two strands (21, 22)
that can move towards each other while the plunger (20)

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
a profile (25) at its end in contact with the lens (1),
said profile defining at least one space (26) adapted to

25 _ receive said at least one upper haptic (7) of said lens
(1) .
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