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PAGE BEFORE CORRECTI ON | MPLANT FOR THE CORRECTI ON OF PRESBYOPI A | N PHACI @*
‘EYES The invention relates to the correction of presbyopia. The said defect
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In order to avoid those disadvantages, it is known for the presbyopia to be treated
surgically by carrying out remodelling of the cornea with the aid of a laser beam apparatus
known by the Icommercial 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 tissue, 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 aphacic 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).

However, to the knowledge of the Applicant, no-one has until now envisaged or suggested
treating presbyopia in emmetropic phacic eyes by means of implants arranged in the
anterior chamber or posterior chamber, in the manner of implants currently used for

correcting ametropias such as myopia, astigmatism or hypermetropia.
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treating presbyopia in emetropi c phacic eyes by neans of inplants arranged
‘in the anterior chanber or posterior chanber, in the manner of inplants
currently used for correcting anetropias such as nyopia, astigmatism or
hypernetropia. 2 PAGE BEFORE CORRECTI ON The aim of the present invention
is to propose such an inplant for an enpgtlropi c phacic eye. According to

the invention, this inplant, which in a manner kno EPERECBRREETIOGN
optical portion and a haptic portion, is char acterrfgeg'eien that i1ts optical

portion has, at least in its central regi on, which has a nultifocal
treatnment_constituting an addition of from+ 1 to + 3.5 dioptres; and its
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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 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 sclera. Line 8
represents the geometric axis of the eye; the broken line 9 represents the optical axis,
which is determined by the centre of the pupillary orifice and which is arranged off-centre

with respect to the axis 8, towards the nasal side.
The arrows N and T denote the nasal and temporal sides of the eye.

Located in the anterior 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.



which is determned by the centre of the pupillary orifice and which is
‘arranged off-centre wth respect to the axis 8, towards the nasal side.
The arrows N and T denote the nasal and tenporal sides of the eye. Located
in"the anterior chanber, and |odged in the angle of the iris and the cornea
by neans of its handles 6a and 6b, is ag_inplant according to the
invention. Its optical portion is conposed of a disc 5 of optical materi al
(PMVA, silicone, acrylic material, etc.) of zero focal power, which in
this exanple has, in section, a slight concavity to the rear, matching
that of the iris 3. 3 Inits central region, the disc 5 has a nmultifocal
corrective region 7, the power of which is <calculated to add a correction
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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

the length b of handle 6b, which corresponds to the nasal side of the eye, is less than the

length a of the handle 6a opposite.

. The difference in distance between a and b is adjusted to correspond to the value of the
off-centring between the geometric axis and the optical axis of the eye that is to be
corrected. As a result, when the implant is in position in the eye, the multifocal region will

be correctly centred over the optical axis 9.

On average, the value of the off-centring of the optical axis with respect to the geometric
axis of the eye is 0.5 mm, although that value is liable to vary from 0 to 0.75 mm from one
individual to another. It is therefore possible for the centring of the multifocal portion to be

modified in dependence upon the morphology of each eye.



be correctly centred over the optical axis 9. On average, the value of the
‘off-centring of the optical axis wth respect to the geonetric axis of the
eye is 0.5 mm although that value is liable to vary fromO to 0.75 nmfrom
one individual to another. It is therefore possible for the centring of
the multifocal portion to be nodified 'E dependence upon the norphol ogy of
each eye. -4 Consequently, the invention enconpasses inplants whose haptics
are arranged to have, when in positon in the eye, a difference in |ength
that is between those two values (fromO to 0.75 nm. Figures 3 and 4 show
an inplant according to the invention provided for insertion into the
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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 handles, rings etc.) provided that

the off-centring condition is respected.

. The invention is also applicable to implants which simultaneously combine a central
multifocal region for the treatment of near vision and intermediate vision and a peripheral

region suitable for the treatment of myopia, astigmatism and/or hypermetropia.

By way of example, for an implant having an overall diameter, including the haptic portion,
of the order of from 12 to 14 mm, the optical portion will have a diameter of the order of
from 5 to 6 mm and the central zone of that optical portion will generally have a diameter of

from 2 to 4 mm.

However, it is possible, without departing from the scope of the invention, to have an
implant for an emmetropic eye, wherein the entire surface of the optical portion is

multifocal.



from2 to 4 mm However, it is possible, wthout departing fromthe scope
'of the invention, to have an inplant for an emetropic eye, wherein the
entire surface of the optical portionis multifocal. -5 CLAI M5 PAGE BEFORE
CORRECTION 1. Ccular inplant of the type conprising an optical portion to
which there is connected a haptic portign, characterised in that its
optical portion has, at least inits central region (7), a nmultifocal
treatment constituting an addition of from+ 1 to r

hapti c PQ “ (6, 11) is arranged to position thies'o\%ocaetg%h‘ @(?552%'&‘1‘@&
opti cal (5) fromOto O0.75 mmoff-centre with respect to the
geonetric axis of the eye (8), towards the nasal side (10), when the
inplant is in position in the eye. 2. Inplant according to claim1,
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11 1 CORRECETED), Aot thrimplamt isORoGSHRNODRREEYEL ON OF PRESBYOPI A IN PHAKI C EYES
The invention relates to the correction of presbyopia. The said defect is a
| oss of acconmopdation affecting the entire popul ation, starting fromthe
. 2. Implant according to claim 1, characterised in that the optical portion (5) comprises a

multifocal central region (7) and an afocal peripheral region.

3. Implant according to claim 1, characterised in that the optical portion (5) comprises a
multifocal central region (7) and a focal peripheral region suitable for the treatment of

myopia and/or astigmatism and/or hypermetropia.
4. Implant according to any one of claims 1 to 3, 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.
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age of about forty. It is manifested in a reduction in the acuity of near
'vision and is generally corrected by wearing positive convergent gl asses
that allow inmages that fornerly formed behind the retina to be focussed on
the retina. Emmetropic individuals often feel, however, that having to
wear spectacles of that type on a permangnt basis is a nuisance and
unsightly. In order to avoid those disadvantages, it is k

presbyopia to be treated surgically by carrying out renode IBES&EPH?NEE
cornea with the aid of a | aser beam apparatus known by the commerci al

desi gnati on Exciner. The renndelliag can be perfornmed on the surface or
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Lasi k. However, with living tissue, the scarring of which is
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smal| areas. The results of these techniques are the subject of nuch
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por t1 on crenarbitere ety hasnin pERRS A ERBnluat e 1 I IHEA et PFadcar
Vi si on anfdrivied bemind k&l retisa toecfopesdediva thdrdtnwaen near vision (30 cm and

di stance vision (from3 m. However, to the know edge of the Applicant,
no-one has until now envi saged or suggested treating presbyopia in
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C er or posterior chanber, in the manner of inplants currently used for
corr ect i n@pPafmanesppasis isicMisRNCMPOR LRSI i gmati sm or hypernetropia. 2
CORRECTED PAGE The aim of the present invention is to propose such an

i npl ant for an emretropi c phakic eye. According to the invention, this

i npl ant, Intdrdér to ravaidrtboseatisddventages it is knayonfor thegweshyopia to be treated

surgically by carrying out remodelling of the cornea 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 tissue, 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).

However, to the knowledge of the Applicant, no-one has until now envisaged or suggested
treating presbyopia in emmetropic phakic eyes by means of implants arranged in the
anterior chamber or posterior chamber, in the manner of implants currently used for

correcting ametropias such as myopia, astigmatism or hypermetropia.



optical portion and a haptic portion, is characterised in that its optical
‘portion has, at least in its central region, which has a nultifocal
treatnment constituting an addition of from+ 1 to + 3.5 dioptres; and its
haptic portion is arranged to position the optical axis of the central
portion fromO to 0.75 nmoff-centre tomgrds t he nasal side of the eye when
the inplant is in position in the eye,

o that the said |
centred on the axis of the pupil and not on the anatom c%%ﬁébrgp é'%%é
ocul ar globe itself. For a better understanding of the invention,

enbodi mrents of the invention shall be described hereinbel ow, W|th

r ef er enceTHepaitrhef thé presbetdnardion isgte  proposetsuctinan implanfforari einmetropiegphakinal
view, in diagrammatic form of an inplant according to the invention
inserted ¥¥-the anterior chamber of the eye; - Figure 2 is a plan view of
the inplant of Figure 1; - Figure 3 is a sectional view, in diagrammtic
form of Adcordipg mmeatmtim tigjs troplaMtewhich vrea tmaone lnwnt;mjs'em:omejsemm eri or
chanber of the e a.plan vi

Filgure. 1 odoa Rard b Adieparyara/s e Bedtestedih PaLhe SueePosiion fite. ot Rehin®
right eyejs ddnfral rjeglondﬁﬁiéhlhﬁg atrhéitifoosidleatihét® cohstititing =t sxigiitiomof ilrorrs+ﬂ|n@ | ens
of the eye, 2 the cornea the iris and 4 the sclera. élneS tFaients

the geonet Bibcdigntres; gpd ttﬁbaféwwqor'i‘e's BFraRaad toinositign theprtical Axs ‘?fﬁlée 8
axi s, W*C}Bdé'{?or# ?orq‘ﬁ R SR BY-cEMfe ﬁ)WéFdsElhé’fwa!%é]%ldBLH? thd &feywisr the GApRRLisWhi ch

I's arran centre wth respect to the axis 8, towards the nasal side.
The ar r ovis pRsitindl iMthe@ye: & tthabthﬁagw opdipdl axisripeeniredsantas axis of e R anddwht ed
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- 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 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 sclera. Line 8
represents the geometric axis of the eye; the broken line 9 represents the optical axis,
which is determined by the centre of the pupillary orifice and which is arranged off-centre

with respect to the axis 8, towards the nasal side.
The arrows N and T denote the nasal and temporal sides of the eye.

Located in the anterior 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.



CORRECTED PACGE 1. Ccular inplant of the type conprising an optical portion
‘to, which there is connected a haptic portion 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 side, characterised in that it
is provided for insertion into a phakicgeye to correct presbyopia, its

optical portion having, at least in its central region (? i I
treatment constituting an addition of from+ 1 to + 3.5 %%F?[r:ggtbaél%@é

haptic portion (6, 11) ensuring that the focal axis (9) of the optical
portion (5) is arranged fromO to 0.75 mmoff-centre when the inplant is in
position CAWMES eye. 2. Inplant according to claim1, characterised in
that the optical portion (5) conprises a nmnultifocal central region (7) and
an afocal peripheral region. 0 3. Inplant according to claiml
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‘ portron (5) is arranged from 0t0 0.75 mm off-centre when the implant is in position in the

eye.

2. Implant according to claim 1, characterised in that the optical portion (5) comprises a

multifocal central region (7) and an afocal peripheral region.

3. Implant according to claim 1, characterised in that the optical portion (5) comprises a
multifocal central region (7) and a focal peripheral region suitable for the treatment of

myopia and/or astigmatism and/or hypermetropia.

4. Implant according to any one of claims 1 to 3, characterised in that the haptic portion is

composed of handles (6a, 6b).

5. Implant according to any one of claims 1 to 3, characterised in that the haptic portion is

composed of a sheet of substantially rectangular shape (11).

6. Implant according to any one of claims 1 to 5, 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.



