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Description

Injector Tip for an Ocular Lens Injector Device, Device

with an Injector Tip and an Ocular Lens, as well as Ocu

lar Lens Injector Device

Technical Field

The invention concerns an injector tip for an ocular lens

injector device, the injector tip having an injection

duct having a front and a rear end and being bounded by

an inner wall. At the inner wall an inwardly extending

step is formed. Moreover, the invention concerns a device

having such an injector tip and an ocular lens, in par

ticular an intraocular lens. Furthermore, the invention

also concerns an ocular lens injector device with an in

jector tip.

Prior Art

Intraocular lenses are implanted as implants into an eye

and replace the natural lens. For this purpose injector

devices are provided which have a plunger that is guided

within an injector tube. At the front end of the injector

tube is a reception space for the intraocular lens,

wherein this reception space can be formed in a separate

cassette, which is insertable into a frame of the injec

tor tube. It may also be provided that this reception



space for the intraocular lens is integrally formed

within the injector tube. Moreover, an injector tip is

formed adjacent to the reception space towards the front,

the injector tip having a guide duct, through which the

intraocular lens upon being ejected from the reception

space is pushed and which it exits in a folded state to

wards the front to be inserted into the eye. The front

side of the tip is directly introduced into the eye.

In known intraocular lenses with common known injector

tips and injector devices the problem arises that they

with regard to their folding they either roll up uncoor-

dinatedly, so that particularly in the case of asymmetri

cal lenses having an optical element with differently

curved surfaces, possibly the folding occurs in an unde-

sired incorrect direction.

The folding can occur in different ways. The intraocular

lens in this connection is rolled up into an injector tip

which commonly tapers conically with its inner wall to

wards the front.

This is known for instance from the EP 1 290 990 Bl .

Therein it is envisaged that at an inner wall of the in

jector tip along the entire length of the inner wall an

inwardly extending step is formed. Moreover, this step is

formed inwardly extending with a constant height along

the entire length, which means that along its entire

length and thus viewed in the direction of the longitudi

nal axis of the injector tip it has the same distance

from this longitudinal axis. Moreover, the step formation

shown therein viewed in the circulation direction about

this longitudinal axis is extremely compact and concen-



trated in one place and in the cross-section has an ei

ther rectangular or slightly triangular, asymmetrical de

sign. The inner wall except for the very small and mini

mal section of the step, if viewed in the circulation di-

rection, has a constant radius. Moreover, at the transi

tion of the radius of the inner wall to the step bends or

edges are formed.

Through the known design of the injector tip the folding

or rolling of the intraocular lens involves numerous

problems. In that this step extends along the entire

length of the injector tip, a movement hindrance to the

intraocular lens is created particularly when the in

traocular lens exits from the injector tip. Through the

very discrete step design with the bends the roll-up

process of the intraocular lens is moreover impeded and

cannot take place in a continuously sliding manner. The

edges of the intraocular lens thereby may get caught in

these bends and then can only abruptly free themselves

from this position, if a correspondingly larger force

acts upon them. This may lead to damages to the intraocu

lar lens. Equally, undesired foldings of the intraocular

lens may occur, which in the course of the further ejec

tion process continue to exist and cannot be removed any

more. The folding of the lens through the step formation

thus is performed very abruptly. In particular by this

design of the step, as it is named in this prior art,

also a very strong bending or folding at the edge of the

intraocular lens is performed, so that very locally unde

sired strong bends of the lens occur, which may lead to

mechanical tensions and excessive stresses of the lens

material .



Description of the Invention

It is the task of the present invention to provide an in

jector tip for an ocular lens injector device, and a de

vice with such injector tip and an ocular lens, by means

of which the folding of the lens with regard to an over-

lapping of the lens edges can be performed continuously

and with as little mechanical stress as possible exerted

upon the ocular lens.

This task is solved by an injector tip, a device, and an

ocular lens injector device according to the independent

claims.

According to the invention an injector tip for an ocular

lens injector device comprises an injection duct having a

front and a rear end. The injection duct is bounded by an

inner wall, wherein at the inner wall an inwardly extend-

ing step is formed. The step is formed only partly, or in

other words along part of the entire length, between the

front and the rear end of the injection duct and is

formed to end at a distance from the front end of the in

jection duct. The step thus does not extend along the en-

tire length of the injection duct, but is shorter.

Through such design particularly the exiting behaviour of

the folded lens is clearly improved. The injection duct

is designed in particular such that it conically tapers

from the rear end to the front end. With the named design

of the step according to the invention in this connection

a very continuous and stress-free folding of the lens im

mediately upon entry into the injection duct can be fa

cilitated, which sufficiently occurs in particular with

regard to the overlapping of the edges of the intraocular



lens in front of the front end of the injection duct, and

the further folding can then also take place without this

step .

Preferably, it is provided that the step is formed to end

in the rear end of the injection duct. This is advanta

geous, since immediately upon entry of the intraocular

lens into the injection duct the folding of the lens is

supported and in a very continuous further process the

overlapping of the edges of the intraocular lens during

this folding or rolling-up is specifically supported.

This helps to avoid a collision of edges and an abrupt

rolling-up or a short-term mechanical excessive applica

tion of force to the lens for the further rolling-up.

Preferably, it is envisaged that the step at least partly

along the length of its crown line has a non-straight

course of the crown line. The crown line in this connec

tion represents the line which reflects the maximum

height of the outline at the level of the step or the

ridge of a formation which then slopes towards both

sides. With regard to this non-straight course the dis

tance from a central longitudinal axis of the injection

duct is provided. The distance of this crown line from

this central longitudinal axis thus varies at least once

along the entire length. Such shape of the step is par-

ticularly advantageous with regard to the continuous,

smooth rolling-up of the intraocular lens within the in

jector tip, which moreover can occur even without apply

ing short-term undesired large force peaks to the in

traocular lens.



The crown line represents a gradient of an elevation,

wherein the elevation viewed in the circulation direction

about the central longitudinal axis of the injector tip

slopes on both sides.

Preferably, it is envisaged that the crown line has a

rising first crown line section and a falling second

crown line section. This is based on a perspective view

from the rear end of the injection duct into the direc

tion of the front end. This means that thus the step

viewed from the rear end of the injection duct, to start

with, has a rising crown line section. This is particu

larly advantageous to the effect that thus upon entry of

the intraocular lens into the injection duct a very

smooth rolling-up behaviour of the intraocular lens can

be achieved and the edges are not faced with an abrupt

and a very high step already at the beginning of the

rolling-up process.

The rising and the falling of the crown line sections oc

cur gradually at a specific inclination.

Corresponding advantages are also achieved at the end of

the step with the falling second crown line section.

Preferably, it is envisaged that the crown line has a

straight third crown line section. The crown line thus in

this third crown line section has a constant distance

from the central longitudinal axis of the injector tip or

the injection duct. Such trapezoidal cross-sectional de

sign of the step particularly supports the rolling-up be

haviour by involving the advantages as already set out in

the above .



Preferably, it is envisaged that the height of the third

crown line section also forms the maximum height of the

ste .

Insofar it is provided that the height of the third crown

line section amounts to between 0.1 mm and 0.4 mm, in

particular between 0.15 mm and 0.25 mm. The height is

measured from the inner wall in the direction of the cen

tral longitudinal axis.

Preferably, the length of the third crown line section

and thus the extension in the direction of the longitudi

nal axis of the injector tip is between 1 mm and 3 mm,

preferably between 1.5 mm and 2.5 mm.

In particular it is envisaged that the third crown line

section is shorter than the second crown line section.

Preferably it is envisaged that the second crown line

section is between 1.5 times and 5 times the length of

the third crown line section, preferably between 2.5

times and 3.5 times the length of the third crown line

section .

Preferably, it is also envisaged that the third crown

line section in the direction of the longitudinal axis of

the injector tip and thus also of the injection duct is

shorter than first crown line section. In particular it

is envisaged that the first crown line section is larger

than the third crown line section and smaller than 2.5

times the third crown line section.

Preferably, the third crown line section is shorter than

the first crown line section and also shorter than the

second crown line section. In particular it is envisaged



that the second crown line section viewed in the direc

tion of the longitudinal axis of the injector tip is

longer than the first crown line section, in particular

amounts to between 1.5 times and 3 times the length of

the first crown line section.

Preferably it is provided that the third crown line sec

tion is formed between the first and the second crown

line sections.

In particular the step is formed at least along the

length of the first and the third crown line sections in

the rear half - starting from the rear end of the of the

injector tip - of the length of the injector tip. In par

ticular also at least half of the section of the step

with the second crown line section is formed in the rear

half of the length of the injector tip.

Preferably the overall length of the step amounts to a

maximum of three quarters, in particular maximum of two

thirds, of the length of the injector tip.

Preferably, the front end of the step is formed offset

backwards by a length of one quarter and one third of the

length of the injector tip relative to the front end of

the injector tip.

Preferably, it is envisaged that the step in the circular

direction about a central longitudinal axis of the injec-

tion duct has a steep step flank and a flat step flank,

which converge at the crown line.

It is particularly advantageous, if the flat step flank

has a curved outline extending from the step up to an in

ner wall place, which in the circulation direction about



the central longitudinal axis of the injection duct is at

a distance from the step at an angle of between 70° and

190°. Through such design a continuous and steadily

curved flat step flank is created, which moreover extends

very far across the entire length of the outline of the

inner wall in this circulation direction about the cen

tral longitudinal axis. Through this specific curvature

the flat step flank and moreover this long extension in

the circulation direction a steep abrupt ramp of the step

can be avoided and a particularly continuous smooth roll-

ing-up of this intraocular lens avoiding force peaks ap

plied to the intraocular lens can be achieved. Particu

larly in connection with the non-straight course of the

crown line of the step thereby a particularly advanta-

geous folding and thus rolling-up of the intraocular lens

in the injector tip is achieved.

Preferably, it is envisaged that the flat step flank has

a small second radius, which corresponds to the radius of

the inner wall from the crown line up to an inner wall

place, which is at a distance from the step at an angle

of between 70° and 190° in the circulation direction

about the central longitudinal axis of the injection

duct. Through this specification the second step flank is

of an entirely individual continuously curved design. In

particular it can be provided that this inner wall place

is formed at an angle of between 70° and 100°, at a dis

tance from the step, in particular a crown line of the

step. In an alternative embodiment it can be envisaged

that this inner wall place is formed at an angle of 170°

and 190° viewed in the circulation direction, at a dis

tance from the step, in particular the crown line. As a



first approximation it thus can be envisaged that the

flat step flank in a first embodiment extends across

about a quarter of the entire circumferential inner wall

outline. In a second embodiment it can be envisaged that

this flat step flank extends along about half of the

circumferential inner wall outline.

Preferably, it is envisaged that the inner wall in a

cross-section perpendicularly to a central longitudinal

axis of the injection duct has a first wall section with

a first radius, which extends from a first step flank end

of a steep step flank of the step up to an inner wall

place with the first radius, wherein the inner wall place

starting from the step in the direction of the first wall

section is formed at an angle of between 150° and 290°,

in particular between 170° and 280°, at a distance from

the step. This means that it is envisaged that the out

line of the inner wall in the cross-section is formed

such that it approximately extends along three quarters

of the circumference at the same first radius.

Preferably, it is envisaged that the inner wall in the

cross-section in which the first radius in the above em

bodiment is formed, is designed with a second radius

which is smaller than the first radius, which extends

from the second step flank end of a flat step flank up to

the inner wall place. The step in this embodiment is

quasi formed by two circular arcs, which have different

radii, wherein the circular arcs intersect and converge

in a first point, namely the inner wall place, to the ef

fect that they share the same tangent at this inner wall

place. At the respective other ends of these arcs or cir-



cle segment sections due to the different radii then the

step is formed.

With regard to the angle indication, with respect to

which the inner wall place is formed at a distance from

the step starting from the step in the direction of the

first wall section, thus the most varied embodiments of

the outline of the inner wall can be provided.

Preferably, it is provided that the inner wall place

starting from the step in the direction of the first wall

section at an angle of between 170° to 190°, or in an al

ternative embodiment at an angle of between 260° and

290° .

Preferably, it is provided that the flat step flank end

ing in the inner wall place at the inner wall place has

the same tangent as the wall section ending from the

other side in the inner wall place. Viewed in the circu

lation direction about the central longitudinal axis,

thus at this inner wall place a continuous transition

without bends is formed between the flat step flank and

the other wall section of the inner wall.

The explanations given for a cross-sectional view accord

ing to claims 7 to 11 apply in particular if viewed in

the longitudinal direction of the step to at least one

third of, in particular at least half of, in particular

at least three quarters of, and in particular the entire

length of the step.

Preferably, it is envisaged that the position of a maxi

mum height of a crown line of the step in the direction

of the central longitudinal axis starting from the rear



end of the injection duct is dependent on the inner di

ameter Di of the injection duct and the diameter DO of an

optical element of an intraocular lens, which is to be

slid through the injector tip, and the thickness EO of

this intraocular lens at the edge. In particular in this

connection the relationship Di = (1/n) * DO + EO applies.

Preferably it is envisaged that the maximum height of the

step at the crown line amounts to between > 0,5 EO and

< EO. For instance this maximum height may amount to be-

tween 0.0 4 mm and 0.5 mm.

In particular the position of this maximum height and

thus preferably in particular also the position of the

third crown line section along the longitudinal axis of

the injector tip is a parameter to be highlighted with

regard to the design of the step and its position. In

particular this maximum height of the step is formed at

the point of the injector tip, at which the two opposing

edges of the intraocular lens come or would come into

physical contact during rolling-up. This moment of the

possible physical contact occurs in the area along the

longitudinal axis of the injector tip and thus in the

cross-sectional plane perpendicular to this central lon

gitudinal axis, at which the relationship

Di = (1/n) * DO + E0 already mentioned in the above ap-

plies.

For instance it may be envisaged that E0 has values of

between 0.1 mm and 0.4 mm. DO for instance may have val

ues of between 5 mm and 7 mm, in particular between

5.5 mm and 6.5 mm.



It may be envisaged that the maximum height of the step

is smaller than or equal to or larger than the thickness

of the edges of the intraocular lens. Preferably, it is

envisaged that the maximum height is not larger than nec-

essary, so that the desired continuous rolling-up is fa

cilitated with a cross-sectional overlapping of the edge

portions of the intraocular lens.

Preferably, it is envisaged that the step relative to a

plane that is vertically orientated and has the central

longitudinal axis, is arranged at an angle of between 0 °

and 1°. This means that the step according to an embodi

ment extends with its crown line in this plane or is po

sitioned at an angle inclined thereto.

A further independent aspect of the invention concerns an

injector tip for an ocular lens injector tip, which has

an injection duct with a front and a rear end bounded by

an inner wall, wherein at the inner wall an inwardly ex

tending step is formed. The step has a crown line with a

non-straight course. This means that the distance of the

crown line from a central longitudinal axis of the injec

tor tip and thus also the injection duct varies or

changes. Additionally or instead, with regard to this as

pect of the injector tip it may be provided that a flat

step flank of the step viewed in the circulation direc-

tion about a central longitudinal axis of the injector

tip extends over an angle interval of between 80° and

190°, wherein this angle interval is measured starting

from the step, in particular the crown line in the direc

tion of the flat step flank.



Embodiments of this aspect of the invention are to be re

garded as advantageous embodiments of the further inde

pendent aspect .

Moreover, the invention relates to a device with an in-

jector tip according to the invention or an advantageous

embodiment thereof, and an ocular lens, in particular an

intraocular lens which in particular is arranged within

the injector tip.

Moreover, the invention concerns an ocular lens injector

device with an inventive injector tip or an advantageous

embodiment thereof, or a device according to the inven

tion.

Further features of the invention derive from the claims,

the figures, and the description of the figures. The

afore-mentioned features and feature combinations named

in the description and also the features and feature com

binations shown in the description of the figures and/or

in the figures alone can not only be used in the respec

tive indicated combination but also in any other combina-

tion or be taken alone without leaving the scope of the

invention .

Brief Description of the Drawings

Embodiments of the invention are explained in the follow

ing in more detail by making reference to the schematic

drawings. These show in:

Fig. 1 a schematic perspective view of an embodiment

of an ocular lens injector device according to

the invention;



a perspective view of an embodiment of an in

traocular lens;

a cross-sectional view of an injector tip with

the intraocular lens according to Fig. 2 in the

folded state;

a first longitudinal sectional view of the in

jector tip of the ocular lens injector device

according to Fig. 1 ;

a further longitudinal sectional view of the

injector tip;

a cross-sectional view of the injector tip ac

cording to Figs. 4 and Fig. 5 ;

a cross-sectional view of the injector tip ac

cording to a further embodiment;

a perspective view of the injector tip accord

ing to the embodiment in Fig. 7 ;

a perspective view of the injector tip accord

ing to the embodiment in Fig. 6 ; and

a perspective longitudinal sectional view of

the injector tip according to Fig. 9 .

Preferred Embodiments of the Invention

In the figures same elements or elements with the same

functions are equipped with the same reference signs.

In Fig. 1 in a perspective view an embodiment of an ocu

lar lens injector device 1 is shown. By means of this in-



jector device 1 an intraocular lens can be inserted into

an eye. The injector device 1 comprises an injector tube

2 , at which two gripping lugs 3 are arranged. The injec

tor device 1 moreover comprises a plunger 4 , which is

shiftable within the injector tube 2 in the x direction

in the longitudinal direction, so that by means of this

plunger 4 an intraocular lens can be ejected.

At a front end 5 of the injector tube 2 is formed a re

ception space 6 for a cassette, which is not shown in

more detail, within which the intraocular lens is ar

ranged. A cassette can also be integrally formed with the

injector tube 2 .

Closing off at the front an injector tip 7 is arranged.

This can be arranged to be removable from the injector

tube 2 or integrally connected with it.

In the embodiment the injector tip 7 with a rear end 8 is

arranged adjacent to the frame or the reception space 6 .

A front end 9 of the injector tip 7 can be inserted into

the eye and the lens can be ejected via the front end 9 .

In Fig. 2 as an example an intraocular lens 10 is shown

as ocular lens. This intraocular lens 10 comprises an op

tical element 11, adjacent to which the opposing haptic

elements 12 and 13 are arranged. The haptic elements 12

and 13 each are connected to two ends of the optical ele-

ment 11. The haptic elements 12 and 13 can also be of a

different design and can for instance be C-shaped lugs.

The haptic elements 12 and 13 can also have a different

design, so that the representation in Fig. 2 of the in

traocular lens 10 merely serves for general representa-

tion, but in no way is to be understood as restrictive.



The intraocular lens 10 has a thickness E0 at the oppos

ing sides or edges 14 and 15.

In Fig. 3 in a cross-sectional representation in the y-z

plane the injector tip 7 is shown with intraocular lens

10 already arranged and folded therein, the intraocular

lens being folded such that the edges 14 and 15 rolled-up

into each other or guided in each other and thus are

quasi positioned to overlap in the circular direction.

In Fig. 4 a first longitudinal sectional view of the in-

jector tip 7 is shown, with the sectional plane being in

the x-y plane. As can be seen, the injector tip 7 is of a

design that tapers off towards the front end 9 . The in

jector tip 7 comprises an injection duct 16, which is

bounded by an inner wall 17. The wall thickness of the

injector tip 7 in the embodiment continuously decreases

from the rear end 8 towards the front end 9 and amounts

to between 0.15 mm and 0.25 mm at the front end 9 .

The injector tip 7 and thus also the injection duct 16

have a central longitudinal axis A , which extends in the

x direction.

At the inner wall 17 an inwardly extending step 18 is

formed. This discontinuity or step 18 serves for promot

ing the rolling-up of the intraocular lens 10 on the

shifting path along the central longitudinal axis A in

the injection duct 16.

As can be seen from the representation in Fig. 4 , the

step 18 extends only along part of the entire length (ex

tension in the x direction) of the injector tip 7 . In

particular it is envisaged in the embodiment that a front



end 19 of step 18 is formed spaced apart from the front

end 9 . The step 18 thus ends far from the front end 9 . In

the embodiment a rear end 20 of the step 18 is designed

such that it coincides with the rear end 8 of the injec-

tor tip 7 . It may, however, also be envisaged that the

rear end 20 of the step 18 ends inwardly offset and

spaced apart from the rear end 8 of the injector tip 7 .

The step 18 is designed such that it has a crown line 21,

which has a non-straight course. This means that the dis-

tance of the crown line 21 from the central longitudinal

axis A along the length of the step 18 is varied and

changed at least once.

In the embodiment it is provided that the step 18 has

three sections, which are characterized by the course of

their crown line sections. In this respect it is envis

aged that the step 18 has a first section 22. In this

section 22 a first crown line section 21a is formed,

which starting from the rear end 20 of the step 18 rises

at a sloping angle. This means that the distance of this

first crown line section 21a starting from the rear end

20 to the central longitudinal axis A decreases, in par

ticular decreases continuously. Directly adjacent to this

first section 22 is formed a third section 23. In this

third section 23 the crown line 21 has a third crown line

section 21b, which extends in a straight line. This means

that along the entire length of this third crown line

section 21b the crown line 21 has a constant distance

from the central longitudinal axis A .

Directly adjacent to this third section 23 is formed a

second section 24 of the step 18. In this second section



24 the crown line 21 is formed with a second crown line

section 21c, which in particular continuously falls at a

sloping angle. Moreover, it is envisaged that in the

third section 23 the step 18 has its maximum height and

thus its maximum dimension between the inner wall 17 to

the crown line 21 and thus to the third crown line sec

tion 21b. This distance is preferably between 0.15 mm and

0.3 mm, in the embodiment 0.2 mm.

Moreover, it can be seen that in the embodiment the

length and thus the extension in the x direction of the

third section 23 is shorter in comparison with the two

other sections 22 and 24. Moreover, also the first sec

tion 22 is shorter than the second section 24.

The length of the third section 23 in the embodiment is

2 mm, wherein this is merely an example and in no way to

be understood as restrictive. This length can also differ

clearly .

Moreover, in Fig. 4 also the position of a plane El,

which extends in the y-z direction, is drawn. This plane

El represents the plane, in which the edges 14 and 15 of

the intraocular lens 10 during folding or rolling-up

within the injector tip 7 come into physical contact

whilst moving along the central longitudinal axis A .

In Fig. 5 in a further longitudinal sectional view in the

plane x-z the injector tip 7 is shown. In this embodiment

thus quasi also the step 18 is viewed from a top perspec

tive. In the embodiment it is provided that the step 18



relative to a vertical plane, which extends through the

x-y plane, is inclined at an angle of > 0 ° and < 1°.

In Fig. 6 in a perspective view a first embodiment of the

injector tip 7 is shown. In this embodiment it can be

seen that the step 18 has a steep step flank 18a and a

flat step flank 18b. The two step flanks 18a and 18b end

in the crown line 21. On the other hand, the steep step

flank 18a with a second step flank end 181 ends in the

inner wall 17. As can be seen in the representation ac-

cording to Fig. 8 , the flat step flank 18b is designed

such that it extends over about a quarter of the entire

outline 25 of the inner wall 17 in the circulation direc

tion viewed about the axis A . This means that the flat

step flank 18b has its step flank end 182, which faces

away from the crown line 21, at an inner wall place 26,

wherein this inner wall place 26 is arranged offset at an

angle of about 90° from the step 18, in particular the

crown line 21. Through the flat step flank 18b thus a

wall section 27 of the inner wall 17 is created, which

extends or forms starting from the in circulation direc

tion about the axis A starting from the step 18 at an an

gle of about 90°. In connection with the non-straight

course of the crown line 21 this flat step flank 18d is

formed as a curved surface, which moreover varies in

height viewed in the direction of the axis A , such that a

kind of single-wave profile is formed. By contrast,

starting from the steep step flank 18a in the circulation

direction about the axis A counter-clockwise a further

wall section 28 is formed, which is equally dimensioned

to reach up to the inner wall place 26. Starting from the

step 18, in particular the steep step flank 18a and in



particular the second step flank end 181, this further

wall section 28 is thus dimensioned over an angle inter

val of essentially 270°. The outline 25 has a first ra

dius, which is constant across this further wall section

28 and which moreover is even larger than a possible sec

ond radius, which is dimensioned to extend across a quar

ter circle of the first wall section 27.

In Fig. 7 in a perspective view a further embodiment of

the injector tip 7 is shown. Unlike in the representation

according to Fig. 6 here it is envisaged that the flat

step flank 18b extends not only along essentially a quar

ter circle of the outline 25, but extends along essen

tially a half circle of the outline 25.

In the two embodiments according to Fig. 6 and Fig. 7 the

shape design of the surface of the flat step flank 18b is

similar to a riding saddle.

Fig. 8 shows in a cross-sectional view in the y-z plane

the embodiment of the injector tip 7 according to Fig. 7 .

In this regard a cross-section in the area of the third

section 23 is shown. With the sketched arc arrows PI and

P2 examples of the angle extension of the wall sections

27 and 28 are shown. In this connection also the exten

sion of the flat step flank 18b in the circulation direc

tion about the central longitudinal axis A is shown,

which then, as has already been mentioned, ends with the

step flank end 182. As already mentioned, the wall sec

tions 27 and 28 end in the inner wall place 26 without

forming any edges, and therein both share the same tan

gent equally resulting in a stepless transition.



In Fig. 9 a cross-sectional view in the y-z plane of the

injector tip 7 according to the embodiment in Fig. 6 is

shown. Here, too, a cross-section at the level of the

third section 23 is shown. Moreover, the representation

in Fig. 9 is to be understood in analogy to that in

Fig. 8 .

As can be seen from the representations in Figs. 4 to 9 ,

the step 18 with regard to the position of the injector

tip 7 at the injector tube 2 is in the 12 o'clock posi-

tion.

In Fig. 10 in a perspective longitudinal sectional view

the injector tip 7 according to the embodiment in Fig. 7

and Fig. 8 is shown.



Claims

An injector tip (7) for an ocular lens injector de

vice (1), the injector tip having an injection duct

(16) having a front (9) and a rear end (8) and being

bounded by an inner wall (17), wherein at the inner

wall (17) an inwardly extending step (18) is formed,

and the step (18) is formed only along part of the

entire length between the front (9) and the rear end

(8) of the injection duct (16) and ends at a dis

tance from the front end (9) of the injection duct

(16) characterized in that the step (18) in the cir

culation direction about a central longitudinal axis

(A) of the injection duct (16) has a steep step

flank (18a) and a flat step flank (18b), which con

verge at the crown line (21) .

The injector tip (7) according to claim 1 , charac

terized in that the step (18) is formed to end in

the rear end (8).

The injector tip (7) according to claim 1 or 2 ,

characterized in that the step (18) at least along

part of the entire length of its crown line (21) has

a non-straight course of the crown line (21) .

4 . The injector tip (7) according to claim 3 , charac

terized in that the crown line (21) has a gradually



rising first crown line section (21a) and a gradu

ally falling second crown line section (21c) .

The injector tip (7) according to any one of claim 3

or 4 , characterized in that the crown line (21) has

a straight third crown line section (21b) .

The injector tip (7) according to claim 4 and 5 ,

characterized in that the third crown line section

(21b) is formed between the first (21a) and the sec

ond crown line sections (21c) .

7. The injector tip (7) according to any one of the

preceding claims, characterized in that the flat

step flank (18b) has a curved outline (25), in par

ticular a steady, curved outline (25), which extends

starting from the step (18) up to an inner wall

place (26) spaced in the circulation direction about

the central longitudinal axis (A) of the injection

duct (16) at an angle of between 70° and 190° from

the step (18).

The injector tip (7) according to any one of the

preceding claims, characterized in that the inner

wall (17) in a cross-section perpendicular to a cen

tral longitudinal axis (A) of the injection duct

(16) has a wall section (28) with a first radius,

which extends from a first step flank end (181) of a

steep step flank (18a) of the step (18) up to an in

ner wall place (26) with the first radius, wherein

the inner wall place (26) starting from the step

(18) in the direction of the wall section (28) is

formed at an angle of between 150° to 290°, in par-



ticular between 170° and 280°, at a distance from

the step (18).

The injector tip (7) according to claim 8 , charac

terized in that the inner wall place (26) starting

from the step (18) in the direction of the wall sec

tion (28) is positioned at an angle of between 170°

to 190° or at an angle of between 260° and 280° at

distance therefrom.

The injector tip (7) according to any one of claim 8

or 9 , characterized in that the wall section (28)

and a wall section (27) formed by the flat step

flank (18b) both end at the inner wall place (26)

and there share the same tangent.

The injector tip (7) according to any one of the

preceding claims, characterized in that the position

of a maximum height of a crown line (21) of the step

(18) in the direction of the central longitudinal

axis (A) starting from the rear end (8) of the in

jection duct (16) is determined in dependency on an

inner diameter Di of the injection duct (16) and the

diameter DO of an optical element (11) of an in

traocular lens (10), which is to be slid through the

injector tip (7), and the thickness E0 of this in

traocular lens (10) at the edge (14, 15), in par

ticular determined by the relationship Di=(l/n)*D0 +

E0 .

The injector tip (7) according to claim 11, charac

terized in that the maximum height of the crown line

(21) is between > 0,5*E0 and < E0.



13. The injector tip (7) according to any one of the

preceding claims, characterized in that the step

(18) is arranged at an angle of between 0 ° and 1 °

relative to a vertical axis of the injection duct

(16) which intersects the central longitudinal axis

(A) of the injection duct (16) .

14. A device having an injector tip (7) and an ocular

lens, in particular an intraocular lens (10) .

15. An ocular lens injector device (1) having an injec-

tor tip (7) according to any one of the preceding

claims 1 to 13 and/or a device according to claim

14 .
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