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(57) Abstract: A catheter tip that provides longitudinal flexibility, pushability and radial rigidity thereby improving deliverability 
is provided. The catheter tip (20) includes a spring-like element (30) to provide longitudinal flexibility and pushability to the 
catheter tip. The spring-like element may also provide radial support to the distal edge of the catheter tip. Alternatively, a radially 
rigid distal end (40) may also be included distal of the spring-like element. The apparatus may be used with any interventional 
catheter system, but is particularly suitable for use with balloon - expandable stent systems and balloon - angioplasty systems, 
where flexibility of the catheter tip and minimal flaring of the distal edge of the catheter tip is desirable.
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4 CATHETER TIP ASSEMBLED WITH A SPRING

Field of the Invention

The present invention relates to an endovascular catheter, in

5 particular a flexible catheter tip for use, for example, for stent delivery and 

percutaneous angioplasty. The catheter tip of the invention is specially 

designed to have features especially useful in percutaneous procedures in 

which the catheter must traverse stenotic blood vessels, tortuous vessels, 

or vessels containing previously deployed stents.

10

Background of the Invention

Any discussion of the prior art throughout the specification should in 

no way be considered as an admission that such prior art is widely known 

or forms part of common general knowledge in the field.

15 In standard stent delivery systems, the proximal portion of the

catheter is manufactured from materials that make it relatively stiff or 

inflexible, which endows the catheter with adequate pushability. By 

contrast, the distal portion of the catheter is manufactured to be rather 

flexible to allow adequate deliverability of the stent through tortuous vessels

20 to the desired target.

In the case of a balloon catheter, the balloon, which is located at the 

distal portion of the catheter, is delivered in a deflated state, wrapped 

around the catheter’s inner inflation tube and covered by a crimped stent. 

Distal to the balloon, the catheter tip is usually tapered, wherein the balloon

25 distal shoulder is fused to the catheter’s inner inflation tube. The whole 

catheter is designed to glide on a guide wire, with the catheter tip serving as 

the leading part of the catheter to, for example, penetrate a lesion, navigate 

through a curved vessel, or pass through an already deployed stent within 

the vessel.

30 The properties of the catheter tip determine to a large extent whether

or not the catheter will catch on the rough surface of the vessel, the surface 

of vessel lesion or obstruction, or the struts of a previously deployed stent.

1
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balloon systems are made of plastic material, are generally tapered, and

have a tip shape that is aimed to provide deliverability of the catheter

through challenging anatomies. Two parameters may be adjusted to

5 optimize deliverability. The catheter tip may be designed to have 

longitudinal flexibility to accommodate tortuous vessels, and/or the tip 

shape and its radial rigidity may be modified to avoid collapse of the distal 

edge of the tip and/or kinking of the proximal neck of the catheter tip when 

obstacles are encountered. Optimizing both parameters simultaneously in

10 a catheter tip is problematic, as longitudinal flexibility requires a very thin or 

flexible material, while pushability and radial rigidity require a thick or stiff 

material.

It is an object of the present invention to overcome or ameliorate at 

least one of the disadvantages of the prior art, or to provide a useful

15 alternative.

The invention relates generally to an endovascular catheter tip that is 

longitudinally flexible and pushable and has radial rigidity at its distal end - 

in particular at the distal edge, to optimize deliverability of the catheter.

Unless the context clearly requires otherwise, throughout the 

20 description and the claims, the words “comprise", “comprising”, and the like 

are to be construed in an inclusive sense as opposed to an exclusive or 

exhaustive sense; that is to say, in the sense of “including, but not limited

to”.

Although the invention will be described with reference to specific 

25 examples it will be appreciated by those skilled in the art that the invention

may be embodied in many other forms.

Summary of the Invention

According to a first aspect of the present invention there is provided 

30 a flexible and pushable catheter tip having a proximal end and a distal end,

comprising:

a spring-like element;

2
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a radially rigid distal end section at a distal end of said

catheter tip; and

at least one of: (a) a longitudinally flexible tube having

5 a luminal inner side and a vessel wall outer side, said spring

like element co-extensive with said longitudinally flexible tube, 

said spring-like element located at a position selected from 

the group consisting of: inside said flexible tube, and outside 

said longitudinally flexible tube; and (b) a spacer portion

10 connected to a proximal end of said spring-like element;

wherein said spring-like element provides longitudinal

flexibility and pushability to said catheter tip.

According to a second aspect of the present invention there is

15 provided a flexible and pushable catheter tip having a proximal end and a 

distal end, comprising:

a spring-like element;

a radially rigid distal end section located at said distal 

end of said catheter tip; and

20 at least one of the group consisting of: (a) a

longitudinally flexible tube having a luminal inner side and a 

vessel wall outer side, said spring-like element coextensive 

with said longitudinally flexible tube and located at a position 

inside said flexible tube; (b) a longitudinally flexible tube

25 having a luminal inner side and a vessel wall outer side, said

spring-like element co-extensive with said longitudinally 

flexible tube and located at a position outside said 

longitudinally flexible tube; and (c) a spacer portion connected 

to a proximal end of said spring-like element;

30 wherein said spring-like element provides longitudinal

flexibility and pushability to said catheter tip.

2a
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4 According to a third aspect of the present invention there is provided

a catheter, comprising; a proximal end; a distal end; a balloon having a

proximal shoulder and a distal shoulder; and a catheter tip as defined

according to the first or second aspects of the present invention; wherein

5 said balloon is mounted on said catheter proximal of said catheter tip.

The present invention provides an endovascular catheter tip having 

longitudinal flexibility, pushability and radial rigidity at its distal end. By 

longitudinal flexibility is meant an ability to bend along the longitudinal axis

10 (e.g., to facilitate navigation through tortuous vessels). The catheter tip of

the invention includes two components. The first component of the catheter 

tip includes a spring-like structure that endows the catheter tip with the 

desired longitudinal flexibility and pushability. The second component of

2b
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and is rounded and tapered to prevent the distal edge from flaring and catching on, 

for example, plaque or the strut of a previously implanted stent as the catheter is 

moved through the vessel. Thus, for example, the distal end can be made of a 

sufficiently thick or stiff material to confer radial rigidity. By so combining these two 

components in one catheter tip, the present invention provides a device having 

otherwise conflicting structural and functional parameters for optimizing deliverability

of the catheter.

[008] In another embodiment, a single component, a spring-like structure,

provides longitudinal flexibility and pushability to the catheter tip and radial rigidity at 

the distal end of the catheter tip.

[009] In yet another embodiment, the catheter tip further includes a flexible

tube, contiguous with the distal end of the balloon and attached to or integrated with 

the spring-like element that, in conjunction with the spring-like element, confers 

longitudinal flexibility to the catheter tip.

[010] The apparatus of the invention may be used, for example, for

intravascular delivery of prosthetic devices, such as a stent, or for balloon 

angioplasty. Where a balloon catheter is used, the catheter tip constitutes the 

portion of the catheter distal to the balloon. In embodiments where the catheter does 

not have a balloon mounted on it, for example in biliary stent systems where the 

catheter itself may be expandable, the catheter tip of the invention may be mounted 

at the end of the expandable catheter to lead the catheter through the biliary duct. 

Generally, the catheter tip may extend a few millimeters beyond the distal edge of

such a catheter.

3
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[011] In addition to the advantage of enhanced deliverability parameters,

another desirable effect of the catheter tip of the invention is higher radio-opacity, 

which may provide the operator with valuable feedback regarding position of the 

catheter tip during insertion of the catheter into the anatomy to be treated.

BRIEF DESCRIPTION OF DRAWINGS

[012] Figure 1 depicts an embodiment of the catheter tip of the invention that

includes a spring-like element, on a stent delivery system. Figure 1A shows the 

position of the spring-like element on the catheter tip.

[013] Figure 2A depicts the conventional catheter tip on a balloon catheter

system in a curved vessel.

[014] Figure 2B depicts an embodiment of the flexible catheter tip of the

invention on a balloon catheter in a curved vessel.

[015] Figure 3A depicts tip edge protrusion of a conventional catheter tip.

[016] Figure 3B depicts absence of tip edge protrusion of an embodiment of

the flexible catheter tip of the invention having a spring-like element and a radially 

rigid distal end.

[017] Figure 4A depicts a conventional catheter tip on a balloon catheter in a

stenotic vessel.

[018] Figure 4B depicts an embodiment of the flexible, pushable catheter tip

of the invention on a balloon catheter system in a stenotic vessel.

4
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DETAILED DESCRIPTION

[019] In order to enhance deliverability of an endovascular catheter by

combining two otherwise contradictory parameters into one catheter tip, the 

apparatus of the invention provides a catheter tip having longitudinal flexibility, 

pushability and radial rigidity. In particular, the catheter tip of the invention includes 

a spring-like element that is not only longitudinally flexible, but also can provide 

pushability to the catheter tip and may also have radial rigidity, meaning that it can 

provide radial support to the catheter tip. The catheter tip of the invention may also 

include a distal end that extends beyond the distal end of the spring-like element. 

The distal end preferably is made of a material that confers pushability to the tip and 

has a tapered shape and sufficient radial rigidity to prevent or minimize flaring at the 

distal edge of the catheter tip, while gliding over a curved guide wire.

[020] The novel combined features of the present invention permit an

operator to guide an endovascular catheter over a guide wire through tortuous 

vessels, lesioned or stenotic vessels, or stented vessels with minimal risk of having 

the distal edge of the catheter tip catch on rough surfaces of the lumen wall or a 

previously implanted stent and also minimize the risk that the flexible catheter tip will 

buckle or collapse against the resistance of a vessel stenosis or occlusion.

[021] The apparatus of the invention is discussed and explained below with

reference to the accompanying drawings. Note that the drawings are provided as an 

exemplary understanding of the present invention and to schematically illustrate 

particular embodiments of the present invention. The skilled artisan will readily 

recognize other similar examples equally within the scope of the invention. The

5
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drawings are not intended to limit the scope of the present invention as defined in the

appended claims.

[022] The catheter tip of the invention includes a spring-like element, which

provides not only longitudinal flexibility, but also pushability to the catheter tip. The 

spring-like element may also confer radial rigidity to the catheter tip. An embodiment 

of the catheter tip 20 of the invention is illustrated in FIGS. 1 and 1A on a balloon- 

expandable stent delivery system. Depicted in FIG. 1 are a balloon 80, a balloon- 

expandable stent 85, optional radiopaque markers 15, and the catheter tip 20 

including a spring-like element 30. While illustrated here on a balloon-expandable 

stent system, the catheter tip 20 may be used on any catheter that must navigate 

tortuous or partially obstructed lumens. As shown in more detail in FIG. 1A, this 

embodiment of catheter tip 20 of the invention includes a spring-like element 30, 

such as, in this embodiment, an extension spring. The spring-like element 30 may 

have a single diameter from its proximal to distal end, or it may taper towards the

distal end.

[023] As shown in FIGS. 1 and 1A, where the catheter tip is used on a

balloon-expandable stent system, the spring-like element 30 is positioned distal to 

the balloon 80. The spring-like element 30 may abut the balloon shoulder. 

Alternatively, as shown in FIG. 1, the spring-like element 30 may be positioned a 

distance away from the balloon shoulder, in the distal direction, for example 1 or 

2 mm, or in the proximal direction, up to the middle of the balloon or the proximal 

bond (i.e., juncture between the balloon and the outer tube). Alternatively, the 

spring-like element is positioned approximately 0.5 mm proximal of the distal edge 

45 of the catheter tip 20. The portion of the catheter tip 20 that extends distal of the

6
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spring-like element 30 to the distal edge 45 is the distal end portion 40 of the 

catheter tip 20. The distal end portion 40 may have sufficient stiffness to provide 

both pushability and radial rigidity. In one embodiment, the distal end portion 40 may 

be made of a stiff material such as polyamide. In another embodiment (not shown), 

the spring-like element 30 may extend to the distal edge 45 of the catheter tip 20 and 

provide radial rigidity to the distal end portion 40 of the catheter tip 20. In this other 

embodiment, the spring-like element 30 may be tapered toward its distal end, but it

need not be.

[024] Where the spring-like element 30 is positioned at a distance from the

shoulder of the balloon 80, as illustrated in FIG. 1, the catheter tip 20 may include a 

spacer portion 35 that bridges the distance between the distal end of the balloon 80 

and the proximal end of the spring-like element 30. The spacer portion 35 may be a 

longitudinally flexible tube. In one embodiment, the spacer portion 35 connects the 

distal end of the balloon shoulder to the proximal end of the spring-like element 30. 

Materials used to manufacture the spacer portion 35 may include, for example, 

polyether block amide (PEBAX). Alternatively, the spacer portion 35 may be an 

extension of a flexible tube into which the spring-like element 30 is inserted. 

Examples of suitable materials for the flexible tube include a block co-polymer, such 

as PEBAX, polyurethane, or similar appropriate materials. Such a flexible tube may 

extend just beyond the distal end of the spring-like element 30, where it is 

contiguous with the proximal end of the distal end portion 40. The distal end portion 

40 of the catheter tip 20 may be formed from a plastic tube manufactured materials 

such as Nylon, PEBAX, or various co-polymers. Tapering of the distal end portion 

40 may be effected by heating. The various tubes and spring member may be 

connected by thermal fusing.

7
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[025] FIG. 2A depicts how a conventional catheter tip made of a stiff material

to achieve good pushability may catch on the rough surface of the lumen of a curved 

vessel. Depicted in FIG. 2A is a conventional catheter tip 1; a balloon 80 of a 

balloon-catheter on which the conventional catheter tip 1 is mounted for illustration; 

and a guide wire 50. As the guide wire 50 contacts a curved portion of a vessel wall 

90, it tends to bend longitudinally as shown in FIG. 2A. The conventional catheter tip 

1 has less longitudinal flexibility than the guide wire 50. Thus, as shown in more 

detail in the inset of FIG. 2A, the distal edge 5 of the conventional stiff catheter tip 1 

protrudes away from the bent guide wire 50 toward the vessel wall where it can 

catch on the rough surface 91 of the lumen of the vessel wall 90, making 

deliverability of the catheter difficult and potentially causing damage to the vessel 

wall 90. Similarly, where the catheter must traverse a stented vessel, the protruding 

distal edge 5 of such a conventional device can catch on struts or other structures of 

the previously deployed stent.

[026] FIG. 2B, illustrates features of an embodiment of the present invention

that minimize the risk that the distal edge of the catheter tip will catch on the rough 

surface of the lumen wall of a curved vessel. Specifically, FIG. 2B shows a catheter 

tip 20 made up of two sections - a flexible section with a pushability characteristic, 

including a spring-like element 30, and a stiff and radially rigid section at the distal

end 40, in a curved vessel, and a balloon 80 of a balloon-catheter on which the 

catheter tip 20 is mounted for illustration. The inset of FIG. 2B shows in greater 

detail the longitudinal flexibility of the spring-like element 30. The longitudinal 

flexibility of the spring-like element 30 permits the catheter tip 20 to flex easily with 

the guide wire 50 as it flexes laterally with the curve of the vessel lumen, so that the 

distal end 40 can track tightly with the guide wire 50 and the distal edge 45 does not

8
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protrude and catch on the rough surface 91 of the lumen of the vessel wall 90. In 

this embodiment, the distal end 40 is tapered, as illustrated in the inset of FIG. 2B, 

which tapering may further reduce the risk that the distal edge 45 will catch on the 

rough surface 91 of the lumen of the vessel wall 90. In this or any of the other 

embodiments where the spring-like element 20 is not inserted into a flexible tube, the 

spring-like element 20 may be covered with or embedded in a layer of a flexible 

polymer or similar material to create a smooth surface and improve trackability of the 

structure without altering the flexible properties of the spring. Examples of materials 

for such coverings include polyurethane and PEBAX.

[027] FIG. 3A illustrates a conventional catheter tip 1 mounted on a balloon-

angioplasty system, also showing the balloon 80, and the problem in the art of 

protrusion of the distal edge 5 of the catheter tip 1. The lack of flexibility and the 

radial rigidity along the length of the conventional catheter tip 1 tends to cause the 

distal edge 5a of the conventional catheter tip 1 to protrude away from the guide wire 

50 as it curves through the vessel. The large inner diameter and thick walls of the 

distal end of the conventional catheter tip may further contribute to the problem of 

the protruding distal edge.

[028] By contrast, FIG. 3B illustrates how the combination of flexibility and

radial rigidity of a catheter tip 20 in accordance with the invention minimizes flaring of 

the distal edge 45 in an embodiment of the catheter tip of the invention (also 

mounted on a catheter of a balloon-angioplasty system). Depicted in FIG. 3B is a 

catheter tip 20 including a spacer portion 35, a spring-like element 30, and a distal 

end 40; the balloon 80 of the balloon-angioplasty system; and a guide wire 50. The 

radial rigidity and the tapered shape of the distal end 40 in combination with the

9
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flexibility of the spring-like element 30 limits protrusion of the distal edge 45 beyond 

the guide wire. The longitudinal flexibility of the spring-like element 30 permits the 

catheter tip 20 to bend with the guide wire, minimizing force on the distal edge 45 

from the guide wire, and the radial rigidity of the distal end 40 minimizes plastic 

deformation. As shown in FIG. 3B, bending of the guide wire 50 does not result in 

protrusion of the distal edge 45 of such a catheter tip 20 from the guide wire 50. In 

the embodiment illustrated in FIG. 3B, the distal end 40 may be made of material 

having sufficient radial rigidity and stiffness to provide pushability. In another 

embodiment, radial rigidity of the distal edge 45 may be provided by the spring-like 

element 30 itself (not shown). In such embodiments, it is preferable for the spring

like element 30 to extend to the distal edge 45 of the catheter tip 20, or close to the 

distal edge 45, so as to provide pushability and radial rigidity to the distal end of the 

catheter tip 20. Preferably, in this other embodiment the spring-like element 30 is 

tapered.

[029] The estimated compromise between rigidity and elasticity maintained

by a conventional catheter tip may result in kinking when the catheter tip encounters 

a stenotic portion of a vessel, as illustrated in FIG. 4A. For example, kinking may 

occur near the distal end of the balloon or any other localized soft or elastic point 

within the catheter tip. A conventional catheter tip on a balloon catheter is shown in 

FIG. 4A being pushed through a blood vessel 90 having a stenosis 95. Also 

depicted is the balloon 80 for the balloon-angioplasty balloon, on which the 

conventional catheter tip 1 is mounted for illustration, and a guide wire 50. As the 

conventional catheter tip is advanced through the stenosis 95, the stenotic material 

causes friction or resistance against the catheter tip, causing the conventional 

catheter tip 1 to give way to the harder material of the vessel plaque, causing it to

10
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kink or buckle, as shown in the insert of FIG. 4A. This is particularly a problem when

stenotic material includes significant calcium deposits, which is not uncommon.

[030] By contrast, the flexible catheter tip of the invention provides greater

pushability, and it exhibits no kinking because of its flexible body and spacer portion.

This is illustrated in FIG. 4B, where an embodiment of the invention mounted on a

balloon catheter is shown being pushed through a stenotic vessel. Depicted is a 

catheter tip including a spring-like element 30, a spacer portion 35, and a distal end; 

the balloon 80 of a balloon-angioplasty system on which the catheter tip is mounted 

for illustration; and a guide wire 50. Because the spring-like element 30 may provide 

not only longitudinal flexibility and radial support, but also improved pushability to the 

catheter tip 20, the friction exerted by the stenosis 95 against the catheter tip of the 

invention will not cause the catheter tip 20 to kink. With regard to the distal end 40 of 

the catheter tip 20 of the invention, in this embodiment, the spring-like element 30 

itself may provide sufficient pushability to the distal end 40, and/or the distal end 40 

may be made of a sufficiently stiff or thick material to provide pushability, as well as 

sufficient radial rigidity.

[031] Any structure that has the desired properties of longitudinal flexibility,

radial rigidity and pushability is suitable as a spring-like element in accordance with 

the invention. Examples of a spring-like element include an extension spring, an 

accordion plastic tube, and a braided-accordion plastic tube. Some springs, 

including for example compression springs, are not preferred as spring-like 

elements. Extension springs have a tightly packed coil that is conducive to flexion 

along the longitudinal axis, without permitting spring compression or deformation,

11
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which could negatively impact the pushability of the catheter or control of the

catheter tip when the catheter is pushed.

[032] Suitable materials for the spring-like element include, for example,

stainless steel, cobalt chromium, Nitinol or other appropriate materials that would be 

apparent to one skilled in the art from the description herein. A suitable range for a 

spring constant for the spring-like element is 0.3 - 25 gF/mm. Where the spring-like 

element is made of a coiled wire - for example, a stainless steel wire - the diameter 

of the wire may be in the range of 0.04-0.3 mm, preferably, 0.06-0.2 mm. One 

skilled in the art would appreciate from these parameters the appropriate wire 

diameter range for a spring-like element constructed from other materials. The 

spring-like element may be constructed using radiopaque materials to provide the 

catheter tip with higher radiopacity, thereby allowing improved imaging of the 

catheter tip.

[033] The embodiments of the catheter tips of the invention are illustrated

and described herein mounted on catheters of balloon-expandable stent systems 

and balloon angioplasty systems. However, it is contemplated the catheter tips may 

be used on any intravascular catheters, including for example self-expanding stent 

systems, intravascular catheters used to deliver other intravascular prosthetic 

devices, or other therapeutic intravascular catheters.

[034] It will be appreciated by persons having ordinary skill in the art that

many variations, additions, modifications, and other applications may be made to 

what has been particularly shown and described herein by way of embodiments, 

without departing from the spirit or scope of the invention. Therefore it is intended

12
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1 that scope of the invention, as defined by the claims below, includes all foreseeable

2 variations, additions, modifications or applications.
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01
4 THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A flexible and pushable catheter tip having a proximal end and a 

distal end, comprising:

5 a spring-like element;

a radially rigid distal end section at a distal end of said

catheter tip; and

at least one of: (a) a longitudinally flexible tube having 

a luminal inner side and a vessel wall outer side, said spring-

10 like element co-extensive with said longitudinally flexible tube,

said spring-like element located at a position selected from 

the group consisting of: inside said flexible tube, and outside 

said longitudinally flexible tube; and (b) a spacer portion 

connected to a proximal end of said spring-like element;

15 wherein said spring-like element provides longitudinal

flexibility and pushability to said catheter tip.

2. A catheter tip according to claim 1, wherein said spring-like element 

is non-compressible.

20

3. A catheter tip according to claim 1 or claim 2, wherein said spring

like element is an extension spring.

4. A catheter tip according to any one of the preceding claims, wherein

25 said spring-like element further provides radial rigidity to said

catheter tip.

5. A catheter tip according to any one of the preceding claims, wherein 

said spring-like element tapers distally.

30

6. A catheter tip according to any one of the preceding claims, wherein 

said radially rigid distal end section is contiguous with a structure

14
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01
4 selected from the group consisting of: said longitudinally flexible 

tube and said spring-like element.

7. A catheter tip of any one of claims 1 to 5, said catheter tip having a

5 distal edge, wherein said spring-like element extends to said distal

edge and includes said distal end section.

8. A catheter tip according to any one of the preceding claims, wherein 

said distal end section tapers distally.

10

9. A catheter tip according to any one of the preceding claims, wherein 

said catheter tip includes said spacer portion, and said spacer 

portion is an extension of said longitudinally flexible tube.

15 10. A catheter tip according to any claim 1, wherein said longitudinally

flexible tube is attached to said spring-like element.

11. A catheter tip according to any one of claims 1 to 8, wherein said 

spring-like element is at least partially inserted into said spacer

20 portion.

12. A catheter tip according to any one of claims 1 to 9, wherein said 

spacer portion extends to a distal edge of said spring-like element.

25 13. A catheter tip according to claim 1, wherein said spacer portion is a

longitudinally flexible tube that extends to a proximal edge of said 

spring-like element.

14. A flexible and pushable catheter tip having a proximal end and a

30 distal end, comprising:

a spring-like element;

15
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4 a radially rigid distal end section located at said distal

end of said catheter tip; and

at least one of the group consisting of: (a) a

longitudinally flexible tube having a luminal inner side and a

5 vessel wall outer side, said spring-like element coextensive

with said longitudinally flexible tube and located at a position 

inside said flexible tube; (b) a longitudinally flexible tube 

having a luminal inner side and a vessel wall outer side, said 

spring-like element co-extensive with said longitudinally

10 flexible tube and located at a position outside said

longitudinally flexible tube; and (c) a spacer portion connected 

to a proximal end of said spring-like element;

wherein said spring-like element provides longitudinal 

flexibility and pushability to said catheter tip.

15

15. A catheter, comprising: a proximal end; a distal end; a balloon 

having a proximal shoulder and a distal shoulder; and a catheter tip 

as defined according to any one of claims 1 to 14; wherein said 

balloon is mounted on said catheter proximal of said catheter tip.

20

16. A catheter according to claim 15, wherein said catheter tip includes 

said spacer portion, said spacer portion extending between a 

proximal edge of said spring-like element and said distal shoulder of 

said balloon.

25

17. A flexible and pushable catheter tip according to claim 1, said 

catheter tip substantially as herein described with reference to any 

one of the embodiments of the invention illustrated in the 

accompanying drawings and/or examples.

30

18. A flexible and pushable catheter tip according to claim 14, said 

catheter tip substantially as herein described with reference to any

16
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4 one of the embodiments of the invention illustrated in the 

accompanying drawings and/or examples.

19.A catheter according to claim 15, said catheter substantially as 

5 herein described with reference to any one of the embodiments of

the invention illustrated in the accompanying drawings and/or

examples.

10

Dated this 13th day of March 2014 

Shelston IP

Attorneys for: Medinol Ltd.
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