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AN | NTRAGCCULAR LENS AND AN | NJECTOR FOR | NJECTI NG SAI D
LENS The present invention relates to an injectable

i ntraocul ar lens and to an injﬁgtor for injecting such
a 5 lens. In known manner, ani ntraocul ar |ens serves

to ‘replace the lens of a patientfungergoing au|ar

i The haptic_of the intraoc o
F?ﬁrﬁg%@% t%ﬁtﬁ? S SNYBaTeR BARsINEECRENG SAID
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f idraoquiles tens roiditn as indeatdy Sof UphPeeting such a
fnemsal |y and, during the operation, the surgeon is

| aced behi nd the head of the patient who is 15 prone.
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It i e kN
mechanically deformable material. That development is a
response to the use of small incisions for cataract_
surgery, the width of such incisions often being limited
to about 3 millimeters (mm). It should be possible for
the end piece of the injector to pass through the
incision without it being necessary to widen it. A

‘NUmerous models of injectors exist for injecting
intraocular lenses. In most cases, the intraocular lens
is folded by an accessory device such as a cartridge
having a flap, a slide, or an abutment rib, so that -the
role of the piston is confined to final pushing through
the endpiece.

The cylindrical endpiece of the injector is of mean
inside diameter (in the range 1.5 mm to 4 mm) smaller
than the diameter (in the range 5 mm to 7 mm) of the
optical portion of the intraocular lens. The idea of
causing the lens to pass through a progressively tapering
segment that is therefore conical to some extent has
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inside dianmeter (in the range 1.5 mMmto 4 nm snaller

than the dianeter (in the range 5 mfmto 7 mm of the

optical portion of the intraocular |lens. The idea of

35 - causing the lens to pass through a progressively

taperi ng segnent that is therefore conical to sone

ext has 2 alrgagg been disclosed in prior patents,
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to provi de such a
An object of the present invention is to provide an

intraocular lens and an associated injector that do not
reprgduce the above-mentioned drawbacks.

A particular object of the present invention is to
provide such a lens and such an injector that operate
safely and reliably, without any risk of the lens jamming
in the injector while it is being dispensed.

Another object of the invention is to prOV1de such a
lens and such an injector that are simple and inexpensive
to manufacture.

To these ends, the bresent invention provides an
injectable intraocular lens made of flexible materlal
said lens having an optical portion that is preferably of
approximately circular shape, said lens also having two
side flats provided on opposite edges of the optical
portion, said flats forming an angle relative to each
other.

Advantageously, said optical portion is symmetrical
about a central longitudinal axis of the lens.
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| ens and such an injector that are sinple and

i nexpensive to manufacture-. To these ends, the
present invention provides an injectable intraocul ar

| ens made of flexible nateriab, 30 said |l ens having an
optical portion that is preferably of approxi mtely
circular shape, said lens also having two side flats

provi ded on opposite edges of the optical portjon,
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#lmentoyi des an intraocular 10 lens injector having
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2T e S Skl D8 ucFhTE: A 8kEPE 1aPEkldeg 2 tgns as
fdefned abdreel ens corresponds to the angle fornmed by
the W&vgﬁt?w@ugwl C@h@fr £50Befhgt A8shbBhEEHON said lens
Advant ageously, prior to dispensing, the’ |l ower
is disposed in said injector without being deformed.

. Advantageously, the angle formed by said flats of
the lens corresponds to the angle formed by the wall of
the conical portion of the injector. |

Advantageously, prior to dispensing, the lower
haptic of the lens is spaced apart from the wall of the
conical body portion by at least 0.2 mm, and preferably
about 0.5 mm.

Advantageously, said injector has a piston adapted
to move said lens from the cylindrical body portion,
through the conical body portion, to the dispensing
portion.

Advantageously, said piston co-operates with said
upper haptic and/or with said optical portion of the
‘lens.

The present invention also provides a method of
dispensing an. intraocular lens by means of an injector,
said method being characterized in that it comprises the
following steps: providing an injector having a
cylindrical main portion and a conical body portion
opening out into a dispensing portion of small size, and
a piston mounted to move in said injector; disposing an

intraccular lens in non-deformed manner in said injector,
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20 haptic of the lens is spaced apart fromthe wall of

the conical body portion by at least 0.2 nm and
preferably about 0.5 mm Advantageously, said

i njector has a piston adapted ,to nove said | ens from

the cylindrical body portion, %5 t hrough the conica

body portion, to the dispensing portion. A

A t ageousl y.. sai.d piston.co-operates wi.t ai,
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invention; and

Figures 2 to 4 show diagrammatic views of an
embodiment of the injector of the present invention,
respectively at the start, during, and at the end of
dispensing of the intraocular lens of Figure 1. _

Figure 1 diagrammatically shews an intraocular: lens
of the invention.

The intraocular lens 10 comprises an optical portion
11 that is preferably approximately circular, and that is
adapted to fold as soon as it is compressed about its
diameter. The lens 10 advantageously further comprises a
-lower haptic 12 which is disposed downstream in the
direction in which the lens moves inside the body of the
injector and/or an upper haptic 13 which can co-operate
with said piston 24. Said upper haptic 13 can be made up
of two side elements 16, 17 that are advantageously
symmetrical. |

In the invention, the optical portion 11 of the lens
has two flats 15 situated on the edge of the optical
portion, on opposite sides thereof. As can be seen in

Figure 1, said flats 15 form an angle relative to each
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given with reference to the acconpanyi ng draw ngs,
whi ch axe given by way of non-limting exanple, and
in which: 15 Figure 1 is a diagranmatic section view
of an enbodinent of an intraogula r |ens of the
present invention; and Figures 2 to 4 show

di agrammatic views of an enbodi nent of the injector

of ,the prese i_nventiqQn 20 respectively at the
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opposi t e sj des , ) . L,

o BLFPENSEd 1 5 Bto WAYa P Ta FFEE A aii QR4 BPGRI 11 can
Phefver abkyjidthhefl éng, mamd and pard ilawear Hdprioptd c@dn have

part js 11.. are_symetrical about the centra
3 hﬁ%%gikgi%agwg of the lens. The m ni mum | ength of

each fFidgurgsi & ¢.o5 dmphaahd maefteiablar smikbdignenth ¢% the

SiaBeeiok Piol lUfMRIR present invention. In this
embodiment, the injector includes a body constituted by a
cylindrical main portion 21,_by a ecylindrical dispensing
portion 22, which is of cross-section smaller than thé
cross—-section of the main portion 21, and by a conical
body portion 25 which connects the main portion 2% to.
said dispensing portion 22. The taper of the conical
portion 25, i.e. the angle formed by the wall relative to
the central longitudinal axis of the injector
advantageously corresponds to the angle of the flats of
the lens. The main portion 21 is adapted to contain the
lens 10 in the non-deformed state, as shown in Figure 2.

Documents WO 00/49974 and WO 02/00870 are mentioned
herein by way of reference as regards the shape and
opetation of the injector 20.

The piston 24 can have one or more branches 26, in
particular two branches in the example shown. Said
branches 26 can move towards each other when the piston
24 slides inside the conical portion 25.

Initially, the lens 10 is disposed such that each of
the two branches 26 of the piston 24 faces a respective
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Advant ageously, said lens 10 is nmade in one piece and
of a flexible material. Preferably, the transverse

di mension of the lower haptic 12 is smaller than the
transverse di mension of the opgical. portion 11. The
10 object is to prevent the | ower haptic 12 from
starting to fold inside the injector before the
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#ontdorhd ladg ecaafsetd]etq |%tta§:totrng tﬁreldm the
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in the non- deforneg state shomn in Figure 2

DSCUKERPs WhE dEPFo P o AGSERE S o ndhtiOhbng, the
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Initiall the I'ens 10 IS
g%&a%%%é %Eﬁhon 2% :¥o£€103’11 The smaller radial

dimen31on of the lower haptic 12 prevents said lower
haptic from folding before the optical portion 11.

After folding, the lens 10 is pushed into the
dispensing portion 22.

At the end of pushing, as shown in Figure 4, the
optical portion 11 is redeployed inside tﬁe eye of the
patient, and the side elements 16, 17 of the upper haptic
13 are pressed against each other.

The present invention is described above with
reference to an advantageous embodiment of it, but
clearly, it is not limited to this embodiment. In
particular, the haptics can be of any shape, and said
haptics are not necessarily made in one piece with the
optical portion of the lens. The shape of the upper
haptic 13 shown in the drawing is particularly well
adapted to transmitting the thrust via a multi-branch
piston. Naturally, the piston can be of any type, and
could co-operate with the upper haptic, with the optical
portion, or even with both of them. In addition, lenses



the two branches 26 of the piston 24 faces a
respective 6 side elenment 16, 17 of the upper haptic
13. The optical. portion 11 is merely gui ded when the
piston is actuated, and the lower haptic 12, which is
narrow, i s engaged w thout contact in the conica
portion 25 of the injector 5 20. Wen pressure is

e .ed the, piston 24, .the,ens 1.0 is first
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The |ower haptic 12 then starts folding, whenit
cones into contact with the conical portion 25, by
foll owi ng-the novenent of the optical portion 11. The
smal l er radial dinmension of the |ower haptic 12
-prevents said | ower 20 haptic fromfol ding before the
optical portion 11. After folding, the lens 10 is
pushed into the dispensing portion 22.- At the end of
pushi ng,,as shown in Figure 4, the optical portion 11
Is redeployed inside th e eye of the 25 patient, and
the side elenents 16, 17 of the upper haptic 13 are
pressed agai nst each other. The present invention is
descri bed above with reference to an advant ageous
enbodi nent of it, but <clearly, it is not limted to
this enbodinent. In
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30 particular, the haptics can be of any shape, and
said haptics are not necessarily nade in one piece
with the optical portion of the |lens. The shape of
the upper haptic 13 shown in the drawing is
particularly well adapted to transmtting the thrust
via a multi-branch 35 piston. Naturally, the piston

Cg#@&?ﬁgf any type, and could co-operate with the
u ptic, wwth the optical portion, or even with

bdt.h zof ifiesotdbladditiasbul£nsesny (BY) Nadé tdL0f1exible
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portion (11) that is preferably of approximtely

cir cyl ar._shape, sai d .injectable intraocular Jens (10)
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relative to each other. 10 2. A lens according to

claiml1, in which said optical portion (11) is

lssarmm %ie@@ ??@Q%ilfdialg(?% lAlain NG l&iﬂaﬁéﬂi 2,a><i'r|§ vﬂiiézﬂ‘eeach
URCH .ens.accordin o claiml or claim?2,

| Bhsren dars @3 R @ At £ Bhdertterh Y, and

apredasabld.ys ofmabemt lpmed.er ably of about 1 nm

4. A lens according to any preceding claim, in which said
lens (10) has a lower haptic (12) of transverse dimension
smaller than the transverse dimension of the optical‘
portion (11).

5. A lens according to any preceding c¢laim, in which said
lens (10) has an upper haptic (13).

6. A lens according to claim 5, in which said upper
haptic (13) has two side elements (16, 17).

7. An assembly comprising an intraocular lens injector
(20) and an intraocular lens (10), said assembly being
characterized in that said injector (20) has a
cylindrical main body {21) and a conical body portion
(25) opening out into a dispensing portion (22) of small
size, and in that said lens {(10) is made in accordance

with any preceding claim.
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4. A lens according to any preceding claim in which
said lens (10) has a lower haptic (12) of transverse
di rension 20 smaller than the transverse di nensi on of
the optical portion (11). 5. A,lens according to any
preceding claim in which said” |l ens (10) has an upper
haptic (13). 25 6.. Alens according to claim5, in

V\/;HGC said u hat Cé:o?f%)h%? two sjde el enents
yASSE r$53HY An imtvkbely gprior to
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n char eriz in at sai
|nJ cet e“{% oglsta C’g%ﬁ cE'al n body (21) and a

coni cal body portion (25) openlng out into a

di [ t ize,. . a hat
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|s di,spased i.n said _.injector wthout belng def or med
ﬁ%%a a(c?r,Sdr dﬁ] R IR of2¥aim 8, in
mhlch t he angle f or med by said flats (15) of the Iens

( OrJ to t e forned b i
(1D BOASRAINNT AR QBT ES A Hitef '{ooit 180 9, in
Aﬁhéé@enmlsmm:dm dimpers iy, die dtfomehalhm_oﬂlct o{B2) i®f the

t
\Mgle‘fﬁﬂ e(ﬁ?)orllog) %Ilfsycsgrﬁc par&ﬁ? rom t mp f t(l%g)'ﬁ%glcal

a P dedi &y @s) %ﬁtato-l?eé@!r ! e ferpbly
pabloartal,p mahout 0.5 mm 15 11.. An assenbly
according to any one of clains 7 to 10,

11. An assembly according to any one of claims 7 to 10,
in which said injector (20) has a piston (24) adapted to
move said lens (10) from the cylindrical body portion
(21), through the conical body portion (25), to the
dispensing portion (22).

12. An assembly according to claim 11, in which said
piston (24) co-operates with said upper haptic (13)
and/or with said optical portion (11) of the lens (10).

13. A method of dispensing an intraocular lens (10) by
means of an injector, said method being characterized in
that it comprises the following steps:

- providing an injector (20) having a cylindrical
main portion (21) and a conical body portion (25) opening
out into a dispensing portion (22) of small size, and a
piston (24) mounted to move in said injector:;

- disposing an intraocular lens (10} in non-deformed
manner in said injector (20}, said lens (10) having an
optical portion (11) provided with two side flats (15},
said flats (15) forming an angle corresponding to the



in which said injector (20) has a piston (24) adapted
to nove said lens (10) fromthe cylindrical body
portion -(21), through the conical body portion (25),
to the 20 di spensing portion %?) 12. An assenbly
according to claim11, in mhl said piston (24)
co-operates with said upper haptic (13) and/or wth

sald opt.i cal of the lens, (10) - 25 13,
cflf %GBS% ﬁ%@e ]]Z%ﬁ%oi%}m Fonigal (hegy b[yortlon (25)
mee & haf maduc&ct(czo) Sadrfd net hod bei ng characteri zed
in that LCOMr.i s t he | ow ng, st eps rovj di ng
an |njecf%ﬁv ln% ﬁf {ﬁh Fﬁﬂ?%@ﬁ éﬁ%rﬂﬂ?§%ﬁﬁ%$%n
(Pp)rtamdl ataajmb},almdm?y qurtth@rpn(saﬁon o(j:eem ﬁgsamutfl@t@ (15)
[ piston
(2 1%3‘?—{?5 a@%ltg%rgnot\?% |Cﬁ%%sla(T£H & | N ect@ér 5 @?e]b% N an- 29
fFheaoRiigad @ertiney (Hindre deflst Pt theamerhé nremmi thder
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ortlo 11) ided wth two side flat
Pdfrorﬁ?\’?g Lensindd® corresponding to the 10

angle formed by the wall of the conical body portion
(25) of the injector (20); and - noving the |lens (10)
towards the dispensing portion (22) by neans of the
piston (24), said flats (15) 5 sliding against the
conical wall (25), thereby causing the optical portion
(11) to fold and then the renainder of the lens (10)
to fold, while maintaining the axial alignnent of the
l ens (10),



