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invention relates to the correction of presbyopia. The said defect il 8EP 2003
| oss of accommopdation affecting the entire population, starting fromthe

' age of about forty. It is manifested in a reduction in the acuity of near

vision and is generally corrected by wearing positive convergent glasses
that allow imges that fornerly fornmed behind the retina to be focussed on
the retina. Emretropic individuals often feel, however, that having to wear
spectacl es of that type on a permanent basis is a n iﬁ e and unsi ghtly.

| n order |MPLANDIFOR MHECORREGTHM FRRESBYQRIAJINFIAAK 43 presbyopia to be
treated surgically by carrying out renodelling of the cornea with the aid
of a | aser beam apparatus known by the commercial designation Exciner. The
renodel | ing.can be r bR%f pridbjciie or |ower down within the
corneal StFIMENY [eg%q%%?oqtﬁg%ﬁﬁéc}cvtm by t heg name of Lasik. However, with
living tissue, the scarring of which is unpredictable, it is difficult to
produce very accurate curyatures | d ertir€8Spuldthtd, ERfiHg frorothet hese
t echni quedhesaid dafect i fRsa ot 2 ‘%’ %ﬁ%iﬁaﬁgg%%ﬁ%r%. rregg%t 'y, another means of
sur gi cal | et draBbittertpes hyifestedisa tededtiqprio fesastity Binear SR on the
sclera, imline with the ciliary body, se AVithaqBe ti fsriienp of

r et ensi orgengrallneoFegied BY WPP"’P%F’%“Q'S céﬂ%%%%tsg%%@% E(':Injey@sfjrg to be fi ttgd

Wi th posterior , GhaE eliEbMRlEcULEEE bn trearetimd.aced ei ther within the
capsular sac or 1n the sulcus and the optical portion of which is terned
mul ti focal because it is treated to allow near vision and vision that is
intermediate  betwegr | S0 RowaRer QR FEThgdb Weansiectdctasan tidtitypa & ) .
US 4 955 @Tefrﬁglfgﬁer rr]r%l%gégfilésﬁcl oses an ocul ar igrrpl ant provi ded for

correct i ngpemigicanbasid is a nuisance and unsightly.

. ]

In order to avoid those disadvantages, it is known for the presbyopia to be treated
surgically by carrying out remodelling of the comea with the aid of a laser beam apparatus
known by the commercial designation Excimer. The remodelling can be performed on the
surface or lower down within the corneal stroma, a technique known by the name of Lasik.
However, with living tiséue, the scarring of which is unpredictable, it is difficult to produce

very accurate curvatures in very small areas. The results of these techniques are the

subject of much debate.

More recently, another means of surgically treating presbyopia has been proposed, by

implanting on the sclera, in line with the ciliary body, segments that have the function of

retensioning the zonule.

It is also known for aphakic eyes to be fitted with posterior chamber implants which are
placed either within the capsular sac or in the sulcus and the optical portion of which is
termed multifocal because it is treated to allow near vision and vision that is intermediate

between near vision (30 cm) and distance vision (from 3 m).

US 4 955 902 furthermore discloses an ocular implant provided for correcting substantial
myopia in an eye having an off-centre pupil. The implant is positioned in the anterior
chamber of the eye; it comprises an optical portion having a concave face and a thick

external periphery matched to the correction of the myopia and a dissymmetrical haptic



‘nmyopia in an eye having an off-centre pupil. The inplant is positioned in
the anterior chanber of the eye; it conprises an optical portion hayﬁ@gpamg
concave face and a thick external periphery matched to the correction

the nyopia and a di ssymmetrical haptic 1 6 SEP 2003 -2 portion allow ng the
said optical portion to be so positioned that its focal axis is arranged
off-centre with respect to the geonetriC axis of the eye, towards the nasa
side. However, to the know edge of the Applicant, no-one has until now

envi saged or suggested treating presbyopia in emretropi ¢ phakic e

means of pdmdnambwlr@rthasgéabpttwl pbrion imbese pesitiange et 't5|f°°}§'b§’f'%lsﬁﬂa i nber

I n the manner of urren o) opi as such as
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to propose such an inplant for an emmetropic phaklc eye. According to the
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tic portion ensuring that the optical
axis of the central portlon S arranged fromO to 0.75 mmoff-centre when

| nvent | onfhe 5 ¢npE e epfof fo BiPest SicrParl B4 nespepnate  1e

herei nbel g W th reference to the attached drawings, in which: - Figure 1
is a sectional view, in diagrammatic form of an inplant according to the
I nvention inserted in the anterior chanber of the eye; - Figure 2 is a plan

view of t Re.drRY &he HvefitiEh! ifs #nplant, which comprises an optical portion and a haptic
portion arranged to position the focal axis of the said optical portion off-centre with respect
to the geometric axis of the eye, towards the nasal side, is characterised in that it is
provided for insertion into a phakic eye to correct presbyopia, its optical portion having, at
least in its central region, a multifocal treatment constituting an addition of from + 1 1o
+ 3.5 dioptres, and its haptic portion ensuring that the optical axis of the central portion is

arranged from 0 to 0.75 mm off-centre when the implant is in position in the eye.

For a better understanding of the invention, two embadiments of the invention shall be

described hereinbelow, with reference to the attached drawings, in which:

- Figure 1 is a sectional view, in diagrammatic form, of an implant according to the

invention inserted in the anterior chamber of the eye;
- Figure 2 is a plan view of the implant of Figure 1;

- Figure 3 is a sectional view, in diagrammatic form, of an implant according to the

invention inserted in the posterior chamber of the eye;

- Figure 4 is a plan view of the implant of Figure 3.




- Figure 3 is a sectional view, in diagrammatic form of an inplant
according to the invention inserted in the posterior chanber of the E£3ER 201)
Figure 4 is a plan view of the inplant of Figure 3. 1 6 SEP 2003 3 Figure 1
'is a diagrammatic partial section of the front portion of the right eye,
line 10 denoting the nasal side. In the diagram 1 is the lens of the eye,
2 the cornea, 3 the iris and 4 the scléra. Line 8 represents the geonetric
axis of the eye; the broken line 9 represents the optical axis, which is
determ ned by the centre of the pupillary orifice and which is arranged

of f - cent rge Wy d, WRGPERhaliCpdrlia satich d¥ the far pdetioh loé thearigit ege, dee 19he ar r ows
Nand T ote tﬂe nasal and tenporal sides of the eye. Located in the

ant eri or dehatirigethe nasal sideédged in the angle of the iris and the cornea by
means of its handles 6a and 6b, is an inplant according to the invention.
Its optical portion is conposed of a disc 5 of optical material (PMVA

si | i cone,in & gihgram, 1as theilens, ofdbeeye, @fthe eproes, Gtk infoanst4 thirhclerailing i s

exanpl e has, in section, a sli co, | - i€dliang, t hat of
the iris reprepents fhe grametug a’f'%&ﬁﬁ% Fy?,ﬁ@@é%ol%n gﬁﬁgﬁs’&gegrreﬁﬁtihf (;r%gl&hgor rective
regi on 7,y idiEis RRWRMirl Bylthe Berte oftind pupilire drifice amdavhictcie arrapgedeft-eentreé om + 1
to + 3.5 dioptres dependi n%@#)rgn the addition necessary to offset the

pr esbyopivith reprectin thersisH. 2MeNASA 9% can be constructed in a manner

known per se by nodifying the central radius of curvature in a very snall

region of from2 to 3 nmin dianeter which %:deméﬁ?qconnected to the disc 5
by any nemwesarroirseN padiTutenete thenasal @nd PRl LIeSA A be  uniform or can

have progressions to provide a central area that is terned progressive.

This lens 7 can also be constructed by neans of a succession of concentric
nodi fi catlicagddh tHehanterior chamber, and lodged in the angle of the iris and the cornea by

means of its handles 6a and 6b, is an implant according to the invention.

Its optical portion is composed of a disc 5 of optical material (PMMA, silicone, acrylic
material, etc.) of zero focal power, which in this example has, in section, a slight concavity

to the rear, matching that of the iris 3.

In its central region, the disc 5 has a multifocal corrective region 7, the power of which is
calculated to add a correction of from + 1 to + 3.5 dioptres depending upon the addition

necessary to offset the presbyopia.

The multifocal corrective lens can be constructed in a manner known per se by madifying
the central radius of curvature in a very small region of from 2 to 3 mm in diameter which
can be connected to the disc 5 by any means. The radius of curvature of this lens 7 can be
uniform or can have progressions to provide a central area that is termed progressive. This
lens 7 can also be constructed by means of a succession of concentric modifications of the
radius of curvature, alternating distance afocal regions and near focal regions, it being
possible for the distance vision to be placed at the centre of or at the periphery of the
optical axis of the lens. The lens 7 can also be constructed in the manner of a Fresnel lens,

having afocal faces and faces overcorrected by from + 1to + 3.5 dioptres.

Connected to the periphery of the disc 5, which constitutes the optical portion of the

implant, are the handles 6a and 6b, which constitute its haptic portion. Figure 2 shows that



radius of curvature, alternating distance afocal regions and near focal
regions, it being possible for the distance vision to be placed at 91 p
centre of or at the periphery of the optical axis of the |ens. The I ﬁf @m
can al so be constructed in the manner .gf. a Fresnel lens, having afocal
faces and faces overcorrected by from+ 1 to + 3.5 dioptres. Connected to
thelpeglpherytﬁf Lhedﬁisc 5, mgich constitutes the optical portion of the
i mpl an are e handl es 6a and 6b, which consti its hapti ortion.
d5orimare 1SS e

Fi gure thesleogth brofdandlebswhich sogespande 19 tegiaRals 8Ye 515
correspg@% égéf‘}gg‘,aﬂaﬁ?aﬁf"gg wPf the eye, is less than the length a of the

handl e rence in distance between a and b is adjusted
to correspond to the value of the off-centring between the geonetric axis

andtheoptaaxsftheeet lt, wh
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each eye. Consequently, the invention enconpasses inplants whose haptics
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Consequently, the invention encompasses implants whose haptics are arranged to have,

when in positon in the eye, a difference in length that is between those two values (from 0

to 0.75 mm).

Figures 3 and 4 show an implant according to the invention provided for insertion into the
posterior chamber. The reference symbols remain the same as those in Figures 1 and 2 for

identical parts.

It can be seen that, in contrast to the previous example, the haptic portion of the implant is
constructed, not from two diametrically opposite handles, but from a sheet of substantially
rectangular shape 11 integral with the optical portion 5, which divides the said sheet 11 into
an outer portion 11a and a nasal portion 11b. The distance b separating the edge of the
nasal portion from the edge of the optical portion 5 is less than the distance a which
separates the outer portion from the corresponding edge of the optical portion 5. As before,

the value of that difference in distance is from 0 to 0.75 mm.

The implants according to the invention can have haptic portions in a great variety of
shapes (C-shaped handles, J-shaped handles, Z-shaped handies, rings etc.) provided that

the off-centring condition is respected.



constructed, not fromtwo dianetrically opposite handles, but froma sheet
of substantially rectangular shape 11 integral with the optical pof§iSFr 280
whi ch divides the said sheet 11 into an outer portion 11 a and a nasal
portion 11 b. The distance b separating.the edge of the nasal portion from
the edge of the optical portion 5 is |less than the distance a which
separates the outer portion fromthe correspondi ng edge of the optical
portion 5 As before, the value of thg%%djfferenCﬁ indistance .is fromO

to 0.75Theninvention iIserARPIcRRIS MRt WhIGR SYTHERTIUSTY CIPRGD &Nt i ¢

portionsg, | ' @siof Bns Maaddheadkien and-agieriphdrahand| es,
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whi ch sinmul taneously conbine a central nultifocal region for the treatnent
of near vision and internediate vision and a peripheral region suitable
for the gyneat srxample, farepiimplanthagmpan evaralhdiametenyipdudieg thehapticBprtiRgy of

exanpl e, for an inplant K havin n_ove alri’jr?ﬂdi i aptic
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optical portion wll generally have a dianeter of from2 to 4 mm However,
it is pdes Bte4 Mt hout departing fromthe scope of the invention, to have
an inplant for an emmetropic eye, wherein the entire surface of the
optical portionis nultifocal. 1 6 SEP 2003 6 Clains: 1. O%%I ar i npl ant
conpr i sihhavever,dlds ipossiblpowithosh departipg oM thescope of e IRWtan: 19 "R4BAc porti on

implant for an emmetropic eye, wherein the entire surface of the optical portion is

multifocal.




arranged to position the focal axis of the said optical portion off-centre
with respect to the geonetric axis of -the eye, towards the nasal siidesEp 2003
characterised in that it is provided for insertion into a phakic eye to
correct presbyopia, its optical portion having, at least inits central
region (7), a multifocal treatment cogstituting a uniformor progressive
addition of from+ 1 to + 3.5 dioptres, and its haptic portion (6, 11)
ensuring that the focal axis (9) of the optical portion (5) is off-centre
when the inplant Is in position in the eye, said inplant having haptics
6(a) arfdaR%), wherein the length (b) of handle 6(b), which corresponds to
the nasal side of the eye, is less than the length (a) of the handle 6(a)
opposite. 2. Inplant according to claim1l, characterised in that it is
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rectangul ar shape (11). 8. Inplant according to any one of clainms 1 to 7,
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3. Implant according to claim 1, characterised in that it is provided for insertion into the
posterior portion of the eye.

4. Implant according to any cone of ¢claims 1 to 3, characterised in that the optical
portion {5) comprises a multifocal central region (7) and an afocal peripheral region.

5. implant according to any one of claims 1 to 3, characterised in that the optical
portion (5) comprises a multifocal central region (7) and a focal peripheral region suitabie
for the treatment of myopia and/or astigmatism and/or hypermetropia.

6. Implant according to any one of claims 1, 2, 4 and 5, characterised in that the haptic
portion is composed of handles (6a, 6b).

7. Jmplant according to any one of claims 1 and 3 to 5, characterised in that the haptic
portion is composed of a sheet of substantially rectangular shape (11).

8. Implant according to any one of claims 1 o 7, characterised in that its overall diameter is

from 12 to 14 mm, that of its optical portion is from 5 to 6 mm and that of its multifocal
central region is from 2 to 4 mm,



