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Description

FIELD OF THE INVENTION

[0001] The invention relates to an apparatus for injec-
tion into an eye, and in particular for intraocular or sub-
conjunctival or subtenon injection.

STATE OF THE ART

[0002] Intraocular injection is commonly used in oph-
thalmology for delivering therapeutics or agents (e.g.
drugs of interest) to the posterior segment of the eye,
especially when it is useful to deliver high concentrations
of drugs. Such an operation is used in particular for in-
jecting compositions comprising for example corticoster-
oids or neovascularization inhibitors in the vitreous body
of the eye, in order to treat diseases affecting retina or
choroid, or ciliary body or lens.
[0003] Intraocular injection procedure generally con-
sists in:

- moving apart the eyelids with an eyelids retractor,
- locating an injection area on the eye using a com-

pass,
- introducing the needle into the eye at the level of the

injection area, and
- injecting a composition via the needle, and
- removing the needle while pressing the superficial

layers of the eye in the injection area in order to limit
the risk of leakage of the injected substance.

[0004] Such a procedure requires high technical skills
and lots of practice. For this reason, many non-qualified
operators are not able to carry out such operations.
[0005] In particular, the injection area must be precise-
ly defined. In order to avoid damaging structures located
in front of the vitreous body (such as cornea, iris and lens
crystalline) and structures located at the rear of the vit-
reous body (such as retina), the needle is generally in-
troduced at a given distance, usually around 3 to 4 mm,
from the limbus zone, which is a transition zone extending
between the cornea and the sclera.
[0006] The depth of penetration of the needle into the
eye must also be carefully controlled.
[0007] Additionally, precautions must be taken in order
to limit risks of complications due to perforation of eye
tissues.
[0008] In particular, perforation of the tissues can
cause leakage of the injected composition out of the eye
though the orifice created by the needle. This phenom-
enon prevents the operator from controlling the amount
of active compound that has been actually introduced
into the eye.
[0009] Moreover, perforation of the tissues can also
favour penetration of germs into the eye, causing ocular
infections.
[0010] Document WO 2008/084064 discloses an ap-

paratus for intraocular injection comprising a plate adapt-
ed for being brought into contact with an eye, guiding
means for guiding a needle into the interior of the eye,
and means for displacing a superficial layer of the eye
(called "conjunctiva") over an underlying layer of the eye
(called "sclera") as the plate is brought into contact with
the eye before the needle is guided into the interior of
the eye. The means for displacing the superficial layer
over the underlying layer comprises a resilient member
which can be bent when urged against the superficial
layer so as to apply a tangential force on the superficial
layer.
[0011] By displacing a superficial layer of the eye over
an underlying layer of the eye, the layers are shifted one
relative to the other, so that the needle pierces the layers
in two different zones. When the apparatus is removed
from the eye, the superficial layer comes back to its initial
position, thereby closing the orifice created by the needle
in the underlying layer. Therefore, the composition which
has been injected into the eye is prevented from leaking
out of the eye. Moreover, this also avoids penetration of
germs into the eye.
[0012] However, with this apparatus, there is a risk that
the entire eye globe moves under the effect of the tan-
gential force applied by the resilient member.
[0013] Moreover, experiments have shown that the
natural elasticity of the conjunctival layer frequently pre-
vent significant displacement of the conjunctival layer rel-
ative to the scleral layer at the site of injection.
[0014] In such cases, it may happen that the apparatus
does not cause sufficient shifting of the superficial layer
relative to the underlying layer prior to injection.
[0015] Moreover, in certain cases, it would be desirable
to make a subconjunctival injection for delivering the
composition just between the conjunctiva and the sclera,
or subtenon injection for delivery of composition just be-
tween the tenon and the sclera. However, the apparatus
disclosed in document WO 2008/084064 does not allow
injecting a composition between the superficial layer and
the underlying layer.
[0016] Document WO 2008/0840063 A1 discloses an
apparatus for intraocular injection wherein during usage
the apparatus is brought into contact with an eye at first
with a resilient member. Thereby teeth provided at a free
end of a flexible leg of the resilient member engage the
conjunctival (superficial) layer of the eye extending over
the sclera (underlying layer). As the flexible leg is urged
against the conjunctival layer the flexible leg is bent and
applies a tangential force to the conjunctival layer. As a
result, the conjunctival layer which is mobile with respect
to the sclera slides over the sclera. After that, a plate is
brought into contact with the conjuctival layer and posi-
tioned over the eye so that an edge of a cut-out Is super-
imposed on the limbus delimiting the cornea and the scle-
ra of the eye. In a third step the ophthalmologist applies
a pressure on a syringe plunger so that a syringe slides
into a guiding channel from a retracted position to an
injection position in which a needle protrudes out of a
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body through an aperture. During the movement of the
syringe, the needle penetrates Into the eye through the
layers of the eye until the tip of the needle reaches the
vitreous body of the eye.
[0017] The document US 2010/241102 A1 describes
an intravitreal injection device comprising an alignment
guide including a resiliently flexible band. The flexible
band includes or defines a passage through which the
dispensing conduit of the injector passes when the injec-
tor is translated toward the patient’s eye and the flexible
band is caused to flex or compress. In connection with
alignment guide it is disclosed that the flexible band com-
prises an eye-contacting surface and an edge that de-
fines an alignment portion of the alignment guide.

SUMMARY OF THE INVENTION

[0018] It is an object of the invention to ensure sufficient
shifting of the superficial layer over the underlying layer
in the injection area.
[0019] This problem is solved according to the inven-
tion thanks to an apparatus for injection into an eye ac-
cording to claim 1, The apparatus comprises:

- means for displacing a conjunctival layer of the eye
over an underlying scleral layer of the eye so as to
form a fold in the conjunctival layer, and

- means for guiding a needle through the conjunctival
layer once the fold has been formed.

[0020] The forces used to form a fold in the conjunctival
layer allow a displacement of the conjunctival layer over
the underlying scleral layer without applying a tangential
force on the entire globe of the eye and without loss of
displacement amplitude due to elasticity of the conjunc-
tival layer. Therefore, the globe of the eye is prevented
from moving during intervention and sufficient shifting of
the conjunctival layer can be obtained.
[0021] Moreover, with such an apparatus, it is possible
to inject a composition within the fold, i.e. between the
conjunctival layer and the scleral layer, if required.
[0022] Other advantageous features are recited in de-
pendant claims 2 to 15. In particular, the apparatus can
have the following features:

- the means for displacing the conjunctival layer com-
prise two mobile legs adapted to be brought closer
one to the other for pinching the conjunctival layer
so as to form the fold,

- one of the mobile legs comprises a hole or an en-
croachment for allowing the needle to pass through
the mobile leg,

- the apparatus comprises a plate for being brought
into contact with the eye,

- the mobile legs are extending from the plate, the mo-
bile legs being caused to flex relative to the plate
when the plate is brought close to the eye,

- the plate comprises a cut-out having an edge adapt-

ed to be positioned along a limbus delimiting a cor-
nea and a sclera of the eye so as to adjust a position
of the guiding means relative to the limbus,

- each mobile leg is arranged so as to form an angle
comprised between 10° and 80° relative to a bearing
surface of the plate,

- the means for displacing a conjunctival layer com-
prise means for engaging the conjunctival layer,

- the means for engaging the conjunctival layer com-
prises a relief adapted for biting into the conjunctival
layer,

- the means for guiding the needle comprises a hollow
body adapted for receiving a barrel of a syringe,

- the means for guiding the needle are arranged so
that the needle penetrates through the conjunctival
layer at the foot of the fold,

- the means for guiding the needle are arranged so
that the needle penetrates through the conjunctival
layer at the fold for injection between the conjunctival
layer and the scleral layer,

- the means for guiding the needle are arranged so
that the needle penetrates through the conjunctival
layer with an angle comprised between 0° and 20°,
preferably between 10° and 20°, relative to a radial
direction of the eye at a penetration point,

- the means for guiding the needle are arranged so
that the needle penetrates through the conjunctival
layer according to a direction parallel to a tangential
direction of the eye at the fold,

- the apparatus comprises releasable locking means
for preventing accidental movement of the needle
relative to the guiding means before the fold is
formed,

- the apparatus comprises means for releasing the
needle once the fold is formed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The invention will be described with reference
to the drawings, in which :

- Figures 1A and 1B are respectively schematic front
view and bottom view of an apparatus for intraocular
injection according to a first embodiment of the in-
vention,

- Figures 1C and 1D are detailed views of a flexible
leg of the apparatus of Figures 1A and 1B,

- Figures 2 to 5 illustrate different steps of a method
for performing intra-ocular injection using the appa-
ratus of figures 1A and 1B,

- Figures 6A to 6C are respectively schematic front
view, detailed view, and side view of an apparatus
for intraocular injection according to a second em-
bodiment of the invention

- Figures 7A to 7C are schematic views of an appa-
ratus for intraocular injection according to a third em-
bodiment of the invention,

- Figure 8 is a schematic view of an apparatus for sub-
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conjunctival or subtenon injection according to a
fourth embodiment of the invention,

- Figures 9 to 11 illustrate different steps of a method
for performing subconjunctival or subtenon injection
using the apparatus of figure 8.

DETAILLED DESCRIPTION

[0024] Figures 1A and 1B illustrate an apparatus 100
for intraocular injection according to a first embodiment
of the invention.
[0025] The apparatus 100 comprises a plate 110
adapted for being brought into contact with an eye, a
support 120 for receiving a syringe, optionally a syringe
130, and two resilient members 140 for displacing a con-
junctival layer of the eye over an underlying scleral layer
of the eye.
[0026] The plate 110 has en eye bearing surface 111
having a curved shape for matingly bearing on the outer
surface of the eye (illustrated by dotted line E) and an
aperture 112 provided in the plate 110 for allowing a nee-
dle 133 of the syringe 130 to pass through the plate 110.
[0027] The support 120 comprises a hollow body 121
extending over the aperture 112. The hollow body 121
comprises an inner guiding channel 122. The inner guid-
ing channel 122 extends between a first open end 123
opening onto the aperture 112 and a second open end
124 for introduction of the syringe 130 into the channel
122.
[0028] The inner guiding channel 122 is of cylindrical
shape and is adapted for receiving a barrel 131 of the
syringe 130 in such a way that the syringe can slide into
the guiding channel 122 for guiding the needle 133 into
the eye. The guiding channel 122 has an inner diameter
which corresponds to the outer diameter of the syringe
barrel, so that the syringe 130 is guided into the support
120.
[0029] The guiding channel 122 is configured such that
the syringe can slide relative to the support 120 according
to a predefined sliding direction S, which is inclined rel-
ative to a radial direction of the eye. More precisely, the
guiding channel 122 is arranged so that the needle 133
of the syringe 130 penetrates through the plate 110 with
an angle β comprised between 0° and 20°, preferably
between 10° and 20°, relative to a radial direction of the
bearing surface 111.
[0030] Each resilient member 140 comprises a flexible
leg 141 projecting from the bearing surface 111 of the
plate 110. Each flexible leg 141 has a first end 143 (or
connecting end) connected to the plate 110 and a second
end 144 (or free end) extending at a distance from the
plate 110.
[0031] In this first embodiment, the flexible legs 141
are arranged with their connecting ends 143 located at
radially opposed positions on the plate 110. Moreover,
the flexible legs 141 are oriented with their free ends 144
pointing towards each other in opposite directions, i.e.
the legs 141 are directed towards the centre of the plate

110.
[0032] Moreover, when the apparatus 100 is at rest (i.
e. not in operation), each leg 141 is oriented with an angle
α relative to the bearing surface 111. More precisely,
each leg 141 has an elongate shape defining a longitu-
dinal direction, the longitudinal direction of the leg defin-
ing an angle α relative to the bearing surface 111 at the
connecting end 143 of the leg. The angle α is comprised
between 10° and 80°, and is preferably around 45°.
[0033] One of the flexible leg 141 has a hole 145 for
allowing the needle 133 of the syringe 130 to pass
through the flexible leg 141.
[0034] Figures 1C is an enlarged view of a leg 141
having a hole 145.
[0035] Figure 1D is an enlarged view of a leg 141 hav-
ing an encroachment 146 instead of a hole for allowing
the needle of the syringe to pass through the flexible leg.
[0036] Figures 2 to 5 illustrate different steps of a meth-
od for performing intra-ocular injection using the appa-
ratus of figures 1A and 1B.
[0037] According to a first step (Figure 2), the operator
brings the apparatus 100 into contact with an eye. During
this step, the resilient legs 141 come first into contact
with the eye.
[0038] According to a second step (Figure 3), while the
apparatus 100 is moved toward the eye, the flexible legs
141 are urged against the conjunctival layer 1.
[0039] The free ends 144 of the flexible legs 141 en-
gage the conjunctival layer 1 of the eye extending over
the scleral layer 2. The free ends 144 engage the con-
junctival layer 1 in a zone where the conjunctival layer 1
is mobile relative to the scleral layer 2 (i.e. beyond the
limbus).
[0040] Due to their resilient character, the legs 141 are
bent and their free ends 144 apply opposite tangential
forces to the conjunctival layer 1. As result, the conjunc-
tival layer 1 is pinched between the free ends 144 of the
resilient legs 141.
[0041] Under the pinching action of the flexible legs
141, the conjunctival layer 1 is displaced with respect to
scleral layer 2 and forms a fold between the two flexible
legs 141.
[0042] As the flexible legs 141 apply opposite tangen-
tial forces to the conjunctival layer 1, the eye is prevented
from moving during the intervention and the conjunctival
layer 1 undergoes limited elastic stretching.
[0043] According to a third step (Figure 4), the operator
brings the plate 110 into contact with the surperficial layer
1, in a position such that the aperture 112 is situated at
a distance comprised between 3 and 4 millimetres, pref-
erably of about 3,5 millimetres, from the limbus of the eye.
[0044] The operator applies a pressure on the syringe
130 such that the syringe slides into the guiding channel
122 from a retracted position to an injection position in
which the needle 133 protrudes out of the body 122
through the aperture 112.
[0045] Due to specific configuration of the guiding
channel 122, the needle penetrates through the conjunc-
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tival layer 1 at the foot of the fold, where the displacement
of the conjunctival layer is maximal.
[0046] Moreover, the needle penetrates through the
conjunctival layer 1 with an angle β comprised between
0° and 20°, preferably between 10° and 20°, relative to
a radial direction of the eye at a penetration point.
[0047] When the apparatus 100 is removed from the
eye, the conjunctival layer 1 slides over the scleral layer
2, back to its initial position. The orifice created in the
conjunctival layer 1 by the needle is shifted relative to
the orifice created in the scleral layer 2.
[0048] Figures 6A to 6C illustrate an apparatus 200 for
intraocular injection according to a second embodiment
of the invention.
[0049] The apparatus 200 comprises a plate 210
adapted for being brought into contact with an eye, a
support 220 for receiving a syringe, optionally a syringe
230, and two mobile members 240 for displacing a con-
junctival layer of the eye over an underlying scleral layer
of the eye.
[0050] In this second embodiment, the plate 210 has
an eye bearing surface 211 having a flat shape and an
aperture 212 provided in the plate 210 for allowing a nee-
dle 233 to pass through the plate 210.
[0051] Moreover, the plate 210 has two cuts-outs 213,
each cut-out 213 having an edge 214 with a curved
shape. More precisely, the edge 214 of each cut-out has
a substantially circular shape which corresponds to a
shape of the limbus so that the edge can be superim-
posed on the limbus. Each cut-out 213 has a diameter
of about 12 millimetres.
[0052] The cuts-outs 213 serve as a reference for pre-
cisely positioning the apparatus 200 with respect to the
eye in order to perform an intra-ocular injection. The cuts-
outs 213 are provided in the plate 211, such that when
one cut-out is superimposed on the limbus, the aperture
212 is located at a distance comprised between 3 and 4
millimetres, preferably of about 3,5 millimetres from the
limbus.
[0053] The support 220 comprises a hollow body 221
extending over the aperture 212. The hollow body 221
comprises an inner guiding channel 222. The inner guid-
ing channel 222 extends between a first open end 223
opening onto the aperture 212 and a second open end
224 for introduction of the syringe 230 into the channel
222.
[0054] The inner guiding channel 222 is of cylindrical
shape and is adapted for receiving a barrel 231 of the
syringe 230 in such a way that the syringe can slide into
the guiding channel 222 for guiding the needle 233
through the eye. The guiding channel 222 has an inner
diameter which corresponds to the outer diameter of the
syringe barrel, so that the syringe 230 is guided into the
support 220.
[0055] The guiding channel 222 is configured such that
the syringe 230 can slide relative to the support 220 ac-
cording to a predefined sliding direction S, which is in-
clined relative to a radial direction of the eye.

[0056] Each mobile member 240 comprises a pivoting
leg 241 projecting from the bearing surface 211. Each
pivoting leg 241 has a first end 243 (or connecting end)
connected to the plate 110 though a respective hinge
250 and a second end 244 (or free end) extending at a
distance from the plate. The hinges 250 allow free rota-
tion of the legs with respect to the plate 210.
[0057] In this second embodiment, the pivoting legs
241 are arranged with their connecting ends 243 located
at radially opposed positions on the plate 210. Moreover,
the pivoting legs 241 are oriented with their free ends
144 pointing towards each other, i.e. the legs 141 are
directed towards the centre of the plate 110.
[0058] As illustrated on figure 6B, each mobile member
240 also comprise a protrusion 242 (or teeth) arranged
at the free end 244 of the pivoting leg 241 for engaging
the surperficial layer of the eye. The protrusion can have
a dimension (or height) of between 0,1 and 0,5 millime-
tres so as to be able to bite or impale into the conjunctival
tissue.
[0059] Alternatively, the free ends 244 of the pivoting
legs 241 can have hydrophilic properties for providing
good adhesion of the free end 244 to the conjunctival
layer. Such hydrophilic properties may be obtained
through the use of a hydrophilic material for making the
legs, by subjecting the legs to a surface treatment (chem-
ical grafting or plasma) or a mechanical treatment for
enhancing rugosity, or by coating the legs with a specific
porous or fibrous material.
[0060] As illustrated on figure 6C, the guiding channel
222 is configured such that the syringe can slide relative
to the support 220 according to a predefined sliding di-
rection S, which is inclined relative to a radial direction
of the eye. More precisely, the guiding channel 222 is
arranged so that the needle of the syringe penetrates
through the plate 210 with an angle β comprised between
0° and 20°, preferably between 10° and 20°, relative to
a direction perpendicular to the plate 210.
[0061] Thus, in operation, the needle penetrates
through the conjunctival layer with an angle comprised
between 0° and 20°, preferably between 10° and 20°,
relative to a radial direction of the eye at a penetration
point. This avoids touching the lens and allows to in-
crease path length into the thickness of the scleral layer
so as to limit drug reflux.
[0062] The apparatus 200 can be operated in the same
way as the apparatus 100 (Figures 2 to 5).
[0063] The needle is inserted through the eye tissues,
with a penetration length varying from 0,1 - 1,0 millimetre
(suprachoroidal space injection) to 2 - 13 millimetres for
intravitreal injection (injection inside the vitreous or center
of the globe).
[0064] The composition can be injected manually us-
ing a standard hypodermic syringe, an injection device
as disclosed in document WO 2008/084064, or an injec-
tion device as disclosed in document US 7,678,078.
[0065] The apparatus can be used as an accessory to
injection devices as disclosed in documents WO
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2008/084064 or US 7,678,078. In such case, the appa-
ratus including the plate, the mobile legs and the support
can be equipped with a handle.
[0066] Figure 7A is a schematic view of an apparatus
300 for intraocular injection according to a third embod-
iment of the invention.
[0067] The apparatus 300 comprises a support 320 for
receiving a syringe, optionally a syringe 330, and two
mobile members 340 for displacing a conjunctival layer
of the eye over an scleral layer of the eye.
[0068] The apparatus 300 is operated manually, as a
plier, with the two mobiles members 340 forming two jaws
for pinching the conjunctive layer.
[0069] Each mobile member 340 (or jaws) comprises
a pivoting member 341 having a first end 343 (or con-
necting end) hinged to the support 320 and a second end
344 (or free end) extending at a distance from the plate.
The pivoting legs 341 are L-shaped or curved and ori-
ented with their free ends 344 pointing towards each oth-
er.
[0070] The mobile members 340 can be manually
pressed together so as to be brought closer one to the
other for pinching the conjunctival layer so as to form a
fold in the conjunctival layer, without applying pressure
on the eye.
[0071] The apparatus comprises releasable locking
means for preventing movement of the syringe or acti-
vation of the injection device relative to the support until
the fold is formed. One of the mobile members 340 com-
prises means 346 for unlocking the injection device when
the mobile member 340 is brought sufficiently closed to
the other mobile member.
[0072] Such an apparatus 300 ensures that activation
of the injection device is possible only after an appropriate
fold has been formed in the conjunctival layer.
[0073] In such an apparatus, the support 320 and the
mobile members are arranged so that the needle 333
penetrates through the conjunctival layer of the eye at
the foot of the fold.
[0074] A shown on figure 7B and 7C, the releasable
locking means comprises a mobile finger 347. The finger
347 is mobile relative to the support 320 between a locked
position (figure 7B), wherein the finger protrude within
the guiding channel 322 of the support 320 and a release
position (figure 7C), wherein the finger 347 is retracted.
[0075] When the finger 347 is in the locked position,
the barrel 331 of the syringe 330 abuts against the finger,
thereby preventing axial movement of the syringe 330.
When the finger 347 is retracted, the barrel 331 is free
to slide within the guiding channel 322.
[0076] When the leg 341 is brought closer to the sup-
port 320, the leg 341 causes the finger 347 to pivot from
the locked position to the released position.
[0077] Figure 8 is a schematic view of an apparatus
400 for subconjunctival or subtenon injection according
to a fourth embodiment of the invention.
[0078] The apparatus 400 comprises a support 420 for
receiving a syringe, optionally a syringe 430, and two

mobile members 440 for displacing a conjunctival layer
of the eye over an underlying scleral layer of the eye.
[0079] The apparatus 400 is operated manually, as a
plier, with the two mobiles members 440 forming two jaws
for pinching the conjunctival layer.
[0080] The support 420 comprises a hollow body 421
for accommodating and guiding the syringe 430.
[0081] The hollow body 241 is configured such that the
syringe 430 can slide relative to the support 420 accord-
ing to a predefined sliding direction S, which is parallel
to a tangential direction of the eye.
[0082] Each mobile member 440 (or jaw) comprises a
pivoting leg 441 projecting from the support 420. Each
leg 441 has a first end 443 (or connecting end) connected
to the support 420 and a second end 444 (or free end)
extending at a distance from the support 420.
[0083] The legs 441 have an elongate shape and are
arranged on both sides of the support 420 with their lon-
gitudinal direction substantially parallel to the direction
of sliding of the syringe (direction of injection). However,
the legs 441 have a slightly curved shape with their free
ends 444 pointing towards each other.
[0084] Figures 9 to 11 illustrate different steps of a
method for performing subconjunctival injection using the
apparatus 400 of figure 8.
[0085] According to a first step (Figures 9A and 9B),
the operator brings the apparatus 400 into contact with
an eye. More precisely, the operator brings the free ends
444 of the legs 441 into contact with the conjunctival layer
of the eye.
[0086] According to a second step (Figures 10A and
10B), the mobile members 440 are pressed together so
as to be brought closer one to the other for pinching the
conjunctival layer.
[0087] Under the pinching action of the legs 441, the
conjunctival layer 1 is displaced with respect to the scleral
layer 2 and forms a fold between the two legs 441.
[0088] As the flexible legs 441 apply opposite tangen-
tial forces to the conjunctival layer 1, the eye globe is
prevented from moving during the intervention and the
conjunctival layer undergoes limited elastic stretching.
[0089] According to a third step (Figures 11A and 11B),
the operator applies a pressure on the syringe 430 such
that the syringe slides into the support 420 from a retract-
ed position to an injection position in which the needle
433 is brought slightly over the two free ends 444 of the
legs 441.
[0090] The needle 433 is moved according to a direc-
tion parallel to a tangential direction of the eye, and the
tip of the needle 433 penetrates at the fold, just between
the conjunctival layer 1 and the underlying scleral layer 2.
[0091] The operator keeps applying a pressure on the
syringe 430, so as composition is injected between the
conjunctival layer 1 and the scleral layer 2.
[0092] When pressure is released on the mobile mem-
bers 440, the mobile members are moved apart from
each other, back to their initial position (Figures 9A and
9B).
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[0093] The conjunctival layer 1 slides over the scleral
layer 2, back to its initial position.
[0094] Such an apparatus 400 allows injection of the
composition between the conjunctival layer and the scle-
ral layer, by taking advantage of the fold formed in the
conjunctival layer by the mobile members 440, hence
avoiding accidental intraocular injection.
[0095] An advantage of the apparatus 300 and 400
according to third and second embodiments is that the
mobile members can be brought closer to each other,
without needing to press the apparatus in a radial direc-
tion against the eye globe. This avoids sinking of the eye
globe into the eye-socket during operation and allows
better control of the positioning of the apparatus relative
to the eye globe.

Claims

1. An apparatus for injection into an eye comprising:

- means (140, 240, 340, 440) for displacing a
conjunctlval layer (1) of the eye over an under-
lying scleral layer (2) of the eye and
- means (120, 220, 320, 420) for guiding a nee-
dle (133, 233, 333, 433) through the conjuctival
layer (1),

characterized in that
the means (140, 240, 340, 440) for displacing the
conjunctival layer (1) comprise two mobile legs (141,
241, 341, 441) adapted to be brought closer one to
the other and to pinch the conjunctival layer (1) so
as to form a fold in the conjuctival layer (1)
and in that
the means (120, 220, 320, 420) for guiding the nee-
dle (133, 233, 333, 433) are operable to guide the
needle (133, 233, 333, 433) through the conjunctival
layer (1) once the fold has been formed.

2. The apparatus according to claim 1, wherein one of
the mobile legs (141) comprises a hole (145) or an
encroachment (146) for allowing the needle (133) to
pass through the mobile leg (141).

3. The apparatus according to one of claims 1 or 2,
comprising a plate (110, 210) for being brought into
contact with the eye.

4. The apparatus according to claims 2 and 3, wherein
the mobile legs (141, 241, 341) are extending from
the plate (110, 210), the mobile legs (141, 241, 341)
being caused to flex relative to the plate (110, 210)
when the plate is brought close to the eye.

5. The apparatus according to claim 3, wherein the
plate (210) comprises a cut-out (213) having an edge
(214) adapted to be positioned along a limbus de-

limiting a cornea and a scleral of the eye so as to
adjust a position of the guiding means (220) relative
to the limbus.

6. The apparatus according to one of claims 3 to 5,
wherein each mobile leg (141, 241) is arranged so
as to form an angle comprised between 10° and 80°
relative to a bearing surface (111, 211) of the plate
(110, 210).

7. The apparatus according to one of the preceding
claims, wherein the means (240) for displacing a
conjunctival layer (1) comprise means (242) for en-
gaging the conjunctival layer (1).

8. The apparatus according to claim 5, wherein the
means (242) for engaging the conjunctival layer (1)
comprises a relief adapted for biting into the conjunc-
tival layer.

9. The apparatus according to one of claims 1 to 8,
wherein the means (120, 220, 320, 420) for guiding
the needle (133, 233, 333, 433) comprises a hollow
body (121, 221, 321, 421) adapted for receiving a
barrel (131, 231, 331, 431) of a syringe (130, 230,
330, 430).

10. The apparatus according to one of claims 1 to 9,
wherein the means (120, 220, 320) for guiding the
needle are arranged so that the needle (133, 233,
333) penetrates through the conjunctival layer (1) at
the foot of the fold.

11. The apparatus according to one of claims 1 to 7,
wherein the means (420) for guiding the needle are
arranged so that the needle (433) penetrates through
the conjunctival layer (1) at the fold for injection be-
tween the conjunctival layer (1) and the scleral layer
(2).

12. The apparatus according to one of claims 1 to 11,
wherein the means (120, 220) for guiding the needle
(133, 233) are arranged so that the needle (133, 233)
penetrates through the conjunctival layer (1) with an
angle comprised between 0° and 20°, preferably be-
tween 10° and 20°, relative to a radial direction of
the eye at a penetration point.

13. The apparatus according to one of claims 1 to 11,
wherein the means (420) for guiding the needle are
arranged so that the needle (433) penetrates through
the conjunctival layer (1) according to a direction par-
allel to a tangential direction of the eye at the fold.

14. The apparatus according to one of the preceding
claims, comprising releasable locking means for pre-
venting accidental movement of the needle (333) rel-
ative to the guiding means (330) before the fold is
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formed.

15. The apparatus according to one of the preceding
claims, comprising means (346) for releasing the
needle (333) once the fold is formed.

Patentansprüche

1. Vorrichtung zur Injektion in ein Auge, umfassend:

- Mittel (140, 240, 340, 440) zum Verschieben
einer Bindehautschicht (1) des Auges über einer
darunter liegenden Skleraschicht (2) des Auges,
und
- Mittel (120, 220, 320, 420) zum Führen einer
Nadel (133, 233, 333, 433) durch die Bindehaut-
schicht (1), dadurch gekennzeichnet, dass

die Mittel (140, 240, 340, 440) zum Verschieben der
Bindehautschicht (1) zwei bewegliche Schenkel
(141, 241, 341, 441) umfassen, die enger zueinan-
der gebracht werden können und die Bindehaut-
schicht (1) kneifen können, um eine Falte in der Bin-
dehautschicht (1) zu bilden,
und dass
die Mittel (120, 220, 320, 420) zum Führen der Nadel
(133, 233, 333, 433) zum Führen der Nadel (133,
233, 333, 433) durch die Bindehautschicht (1) nach
Bildung der Falte bedient werden können.

2. Vorrichtung nach Anspruch 1, worin einer der be-
weglichen Schenkel (141) ein Loch (145) oder einen
Eingriff (146) umfasst, damit die Nadel (133) durch
den beweglichen Schenkel (141) geführt werden
kann.

3. Vorrichtung nach einem der Ansprüche 1 oder 2, die
eine Platte (110, 210) umfasst, die mit dem Auge in
Berührung gebracht wird.

4. Vorrichtung nach den Ansprüchen 2 und 3, worin
sich die beweglichen Schenkel (141, 241, 341) von
der Platte (110, 210) erstrecken, wodurch die be-
weglichen Schenkel (141, 241, 341) dazu gebracht
werden, sich relativ zu der Platte (110, 210) zu bie-
gen, wenn die Platte eng an das Auge geführt wird.

5. Vorrichtung nach Anspruch 3, worin die Platte (210)
einen Ausschnitt (213) mit einem Rand (214) zur Po-
sitionierung entlang eines Limbus, der eine Horn-
haut und eine Sklera des Auges begrenzt, um eine
Position des Führungsmittels (220) relativ zu dem
Limbus einzustellen.

6. Vorrichtung nach einem der Ansprüche 3 bis 5, worin
jeder bewegliche Schenkel (141, 241) zur Bildung
eines Winkels zwischen 10° und 80° relativ zu einer

Lagerfläche (111, 211) der Platte (110, 210) ange-
ordnet ist.

7. Vorrichtung nach einem der vorhergehenden An-
sprüche, worin die Mittel (240) zum Verschieben ei-
ner Bindehautschicht (1) Mittel (242) zum Eingreifen
in die Bindehautschicht (1) umfassen.

8. Vorrichtung nach Anspruch 5, worin die Mittel (242)
zum Eingreifen in die Bindehautschicht (1) ein Relief
zum Eingreifen in die Bindehautschicht umfassen.

9. Vorrichtung nach einem der Ansprüche 1 bis 8, worin
die Mittel (120, 220, 320, 420) zum Führen der Nadel
(133, 233, 333, 433) einen hohlen Körper (121, 221,
321, 421) zur Aufnahme eines Zylinders (131, 231,
331, 431) einer Spritze (130, 230, 330, 430) umfas-
sen.

10. Vorrichtung nach einem der Ansprüche 1 bis 9, worin
die Mittel (120, 220, 320) zum Führen der Nadel so
angeordnet sind, dass die Nadel (133, 233, 333)
durch die Bindehautschicht (1) am Fuß der Falte ein-
dringt.

11. Vorrichtung nach einem der Ansprüche 1 bis 7, worin
die Mittel (420) zum Führen der Nadel so angeordnet
sind, dass die Nadel (433) durch die Bindehaut-
schicht (1) an der Falte zur Injektion zwischen der
Bindehautschicht (1) und der Skleraschicht (2) ein-
dringt.

12. Vorrichtung nach einem der Ansprüche 1 bis 11, wo-
rin die Mittel (120, 220) zum Führen der Nadel (133,
233) so angeordnet sind, dass die Nadel (133, 233)
durch die Bindehautschicht (1) mit einem Winkel zwi-
schen 0° und 20°, vorzugsweise zwischen 10° und
20°, relativ zu einer radialen Richtung des Auges an
einem Penetrationspunkt eindringt.

13. Vorrichtung nach einem der Ansprüche 1 bis 11, wo-
rin die Mittel (420) zum Führen der Nadel so ange-
ordnet sind, dass die Nadel (433) durch die Binde-
hautschicht (1) in einer Richtung parallel zu einer
tangentialen Richtung des Auges an der Falte ein-
dringt.

14. Vorrichtung nach einem der vorhergehenden An-
sprüche, umfassend lösbare Verriegelungsmittel zur
Verhinderung einer versehentlichen Bewegung der
Nadel (333) relativ zu den Führungsmitteln (330) vor
Bildung der Falte.

15. Vorrichtung nach einem der vorhergehenden An-
sprüche, umfassend Mittel (346) zur Freigabe der
Nadel (333) nach Bildung der Falte.
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Revendications

1. Appareil d’injection dans un oeil, comprenant:

des moyens (140, 240, 340, 440) pour déplacer
une couche conjonctivale (1) de l’oeil au-dessus
d’une couche sclérale sous-jacente (2) de l’oeil,
et
des moyens (120, 220, 320, 420) pour guider
une aiguille (133, 233, 333, 433) à travers la
couche conjonctivale (1),
caractérisé en ce que:

les moyens (140, 240, 340, 440) pour dé-
placer la couche conjonctivale (1) compren-
nent deux branches mobiles (141, 241, 341,
441) qui sont adaptées pour être amenées
plus près l’une de l’autre et pour pincer la
couche conjonctivale (1) de manière à for-
mer un pli dans la couche conjonctivale (1),
et en ce que les moyens (120, 220, 320,
420) pour guider l’aiguille (133, 233, 333,
433) sont utilisables pour guider l’aiguille
(133, 233, 333, 433) à travers la couche
conjonctivale (1) une fois que le pli a été
formé.

2. Appareil selon la revendication 1, dans lequel une
des branches mobiles (141) comporte un trou (145)
ou un empiètement (146) destiné à permettre à
l’aiguille (133) de passer à travers la branche mobile
(141).

3. Appareil selon l’une des revendications 1 ou 2, com-
prenant une plaque (110, 210) destinée à être ame-
née en contact avec l’oeil.

4. Appareil selon les revendications 2 et 3, dans lequel
les branches mobiles (141, 241, 341) s’étendent à
partir de la plaque (110, 210), les branches mobiles
(141, 241, 341) étant entraînées à se fléchir par rap-
port à la plaque (110, 210) lorsque la plaque est ame-
né près de l’oeil.

5. Appareil selon la revendication 3, dans lequel la pla-
que (210) présente une découpe (213) comportant
un bord (214) adapté pour être positionné le long
d’un limbe qui délimite une cornée et une sclère de
l’oeil de manière à régler une position des moyens
de guidage (220) par rapport au limbe.

6. Appareil selon l’une des revendications 3 à 5, dans
lequel chaque branche mobile (141, 241) est agen-
cée de manière à former un angle compris entre 10°
et 80° par rapport à une surface de support (111,
211) de la plaque (110, 210).

7. Appareil selon l’une des revendications précéden-

tes, dans lequel les moyens (240) pour déplacer une
couche conjonctivale (1) comprennent des moyens
(242) pour engager la couche conjonctivale (1).

8. Appareil selon la revendication 5, dans lequel les
moyens (242) pour engager la couche conjonctivale
(1) comprennent un relief adapté pour s’incruster
dans la couche conjonctivale.

9. Appareil selon l’une des revendications 1 à 8, dans
lequel les moyens (120, 220, 320, 420) pour guider
l’aiguille (133, 233, 333, 433) comprennent un corps
creux (121, 221, 321, 421) qui est adapté pour re-
cevoir un cylindre (131, 231, 331, 431) d’une serin-
gue (130, 230, 330, 430).

10. Appareil selon l’une des revendications 1 à 9, dans
lequel les moyens (120, 220, 320) pour guider
l’aiguille sont agencés de telle sorte que l’aiguille
(133, 233, 333) pénètre à travers la couche conjonc-
tivale (1) au pied du pli.

11. Appareil selon l’une des revendications 1 à 7, dans
lequel les moyens (420) pour guider l’aiguille sont
agencés de telle sorte que l’aiguille (433) pénètre à
travers la couche conjonctivale (1) au pli pour une
injection entre la couche conjonctivale (1) et la cou-
che sclérale (2).

12. Appareil selon l’une des revendications 1 à 11, dans
lequel les moyens (120, 220) pour guider l’aiguille
(133, 233) sont agencés de telle sorte que l’aiguille
(133, 233) pénètre à travers la couche conjonctivale
(1) avec un angle compris entre 0° et 20°, de préfé-
rence entre 10° et 20°, par rapport à une direction
radiale de l’oeil à un point de pénétration.

13. Appareil selon l’une des revendications 1 à 11, dans
lequel les moyens (420) pour guider l’aiguille sont
agencés de telle sorte que l’aiguille (433) pénètre à
travers la couche conjonctivale (1) selon une direc-
tion parallèle à une direction tangentielle de l’oeil au
pli.

14. Appareil selon l’une des revendications précéden-
tes, comprenant des moyens de verrouillage déver-
rouillables pour empêcher tout déplacement acci-
dentel de l’aiguille (333) par rapport aux moyens de
guidage (330) avant que le pli soit formé.

15. Appareil selon l’une des revendications précéden-
tes, comprenant des moyens (346) pour relâcher
l’aiguille (333) une fois que le pli est formé.
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