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TITLE 

CONDUIT GUIDING TIP 

FIELD OF THE INVENTION 

[0001] The invention generally relates to intravascular catheters, and more particularly 

5 to catheter tips for guiding the catheter through a patient's blood vessels during deployment.  

BACKGROUND 

[0002] Intravascular devices are devices that are generally placed within the lumen of a 

blood vessel during a therapeutic procedure. The therapeutic procedure may be any one of a 

wide variety of procedures, such as for example, stent delivery, angioplasty, atherectomy, 

10 embolic filtering, aortic occlusion, or any other therapeutic procedure performed in a blood 

vessel. The intravascular device used in such procedures typically include a catheter or 

guidewire for obtaining access to a desired location in a patient's blood vessel.  

[00031 In general, the therapeutic procedures involve inserting a catheter or guidewire 

into a blood vessel such as the femoral artery. The catheter is then pushed into the blood vessel 

15 and into branches of blood vessels until the distal end of the catheter has reached a desired 

location within the patient's blood vessels. Once properly positioned, the therapeutic procedure 

is performed.  

[00041 The path to the desired location in the patient's blood vessels is typically not an 

easy one. The blood vessels contain many branches into other blood vessels of varying sizes 

20 creating a tortuous path to almost any position in the body. Some applications use imaging to 

assist in properly placing the catheter. Radio opaque markers on strategic points on the catheter 

may be used to locate the parts of the catheter on an x-ray or other suitable form of imaging as 

the catheter is being placed. The use of imaging however requires special equipment often only 

available in specially equipped rooms in a hospital or other facility. There are intravascular 

25 procedures that may need to be performed on an emergency basis outside of a hospital setting.  

For example, a patient may require an aortic occlusion device to slow blood loss while at an 

accident site.  

[00051 Even when a patient is in a hospital setting and requires a therapeutic procedure 

involving placing a catheter in the patient's blood vessels, it would be desirable to place the 

30 catheter without the need to use special imaging equipment. It would be desirable in some 

therapeutic procedures to have the option to administer a catheter from the patient's bedside 

without the need to transfer the patient to another room.  
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[00061 Another difficulty with placing a catheter is due to the construction of a typical 

catheter. Catheters typically extend distally to a tip. In some catheters, a guiding balloon near 

the tip is used to center the tip as the catheter winds its way through the tortuous path of the 

patient's blood vessels. Otherwise, the tip is pushed through the blood vessels without any real 

5 advantage for navigating the different branches that the catheter could follow.  

[0007] There is a need in the art for a way to insert a catheter in a patient's blood 

vessels and to place the catheter at a desired location in the blood vessels without the need for 

special imaging equipment or for special facilities.  

SUMMARY OF THE INVENTION 

10 [0008] In view of the above, a device is provided for guiding a catheter through a 

patient's blood vessels. The device comprises a catheter guiding tip extending distally at a 

distal end of the catheter with an outer dimesion (sometimes referred to herein as "thickness") 

substantially the same as an outer dimension of the catheter. The catheter guiding tip has at 

least one guiding member that expands distally to a tip portion having a shape in an 

15 uncompressed state that is larger than the catheter outer dimension along at least one axis 

perpendicular to a longitudinal axis of the catheter. The catheter guiding tip is deformable for 

insertion in a sheath larger than the tip portion when the tip portion is compressed but smaller 

than the tip portion when the tip porion is not compressed and is resilient for resuming the 

shape in the uncompressed shape when not subject to compression forces.  

20 [0009] The methods, systems, and apparatuses are set forth in part in the description 

which follows, and in part will be obvious from the description, or can be learned by practice 

of the methods, apparatuses, and systems. The advantages of the methods, apparatuses, and 

systems will be realized and attained by means of the elements and combinations particularly 

pointed out in the appended claims. It is to be understood that both the foregoing general 

25 description and the following detailed description are exemplary and explanatory only and are 

not restrictive of the methods, apparatuses, and systems, as claimed.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] In the accompanying figures, like elements are identified by like reference 

numerals among the several preferred embodiments of the present invention.  

30 [0011] Fig. 1 is a schematic drawing of an example of a catheter system.  

[0012] Figs. 2A-2G are different views of an example catheter guiding tip.  

[0013] Figs. 3A-3C are different views of another example catheter guiding tip.  

[0014] Figs. 4A-4C are different views of another example catheter guiding tip.  
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[0015] Figs. 5A-5C are different views of another example catheter guiding tip.  

[00161 Figs. 6A-6C are different views of another example catheter guiding tip.  

10017] Figs. 7A-7C are different views of another example catheter guiding tip.  

[0018] Figs. 8A-8C are different views of another example catheter guiding tip.  

5 [0019] Figs. 9A-9C are different views of another example catheter guiding tip.  

[00201 Figs. 10A-10C are different views of another example catheter guiding tip.  

[0021] Figs. 11 A-1 IC are different views of another example catheter guiding tip.  

[00221 Figs. 12A-1 2C are different views of another example catheter guiding tip.  

[00231 Figs. 13A-13C are different views of another example catheter guiding tip.  

10 [00241 Figs. 14A-14C are different views of another example catheter guiding tip.  

[00251 Figs. 15A-15C are different views of another example catheter guiding tip.  

DETAILED DESCRIPTION OF THE INVENTION 

[00261 The foregoing and other features and advantages of the invention will become 

more apparent from the following detailed description of exemplary embodiments, read in 

15 conjunction with the accompanying drawings. The detailed description and drawings are 

merely illustrative of the invention rather than limiting, the scope of the invention being 

defined by the appended claims and equivalents thereof.  

[00271 While the invention has been described in connection with various 

embodiments, it will be understood that the invention is capable of further modifications. This 

20 application is intended to cover any variations, uses or adaptations of the invention following, 

in general, the principles of the invention, and including such departures from the present 

disclosure as, within the known and customary practice within the art to which the invention 

pertains.  

[0028] Furthennore, the invention is described in the context of a catheter system. It 

25 will be understood that the catheter guiding tips may be used with catheters for a variety of 

different therapeutic or diagnostic indications involving vascular interventions, including, for 

example and without limitation, vascular occlusion, angioplasty, stent delivery, artherectomy, 

drug delivery, imaging or the like. Applications of catheter systems in which embodiments of 

the invention find advantageous use may utilize any suitable access site, such as, for example, 

30 the femoral artery, the brachial artery, the subclavian artery, or any other suitable blood vessel.  

In addition, applications in which embodiments of the invention find advantageous use may 

also involve venous as well as arterial blood vessels.  
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[00291 In the following description, when reference is made to the terms "proximal" or 

"proximally" it is intended to mean a portion or component of the catheter system that is 

oriented away from the body into which the system is or is intended to be placed. Conversely, 

when reference is made to the terms "distal" or "distally" it is intended to mean a portion or 

5 component of the catheter system that is oriented toward the body into which the system is or 

is intended to be placed. Thus, for example, the catheter guiding tip described hereinafter is 

located at a distal end of the catheter system, while the proximal hub is located at a proximal 

end of the catheter system.  

[0030] Fig. 1 is a schematic diagram of a catheter system 100 for performing an 

10 intravascular therapeutic procedure. The catheter system 100 comprises an intravascular device 

102, a catheter member 104, a proximal hub 106, and a catheter guiding tip 108. The 

intravascular device 102 may be any mechanism, component, system or sub-system for 

performing a desired intravascular therapeutic procedure. Examples of the intravascular device 

102 include, without limitation, a vascular occlusion device (e.g. occlusion balloon), an 

15 angioplasty device, a stent delivery system, an atherectomy system, a drug delivery system, an 

imaging system, an embolic filtering system, or the like.  

[0031] The catheter member 104 may be any suitable wire, tube-like, or rod-like 

structure that may be fitted with the intravascular device 102 to extend into the patient's blood 

system, i.e., the patient's blood vessels, to position the intravascular device 102 at a desired 

20 location. The catheter member 104 may be made of a bio-compatible metal, such as a suitable 

metal alloy (e.g. nitinol) or stainless steel, or a bio-compatible polymer. The material of the 

catheter wi Il typically be dictated by the therapeutic procedure, and on how long the catheter is 

to remain in the patient's blood vessels. The catheter member 104 may include one or more 

lumens that may be used, for example, to transport balloon filling fluids, to deliver drugs or 

25 other therapeutic materials such as thrombolyic agents, or to communicate with sensors.  

[0032] The proximal hub 106 may be any suitable device for communicating between 

the proximal end of the catheter system 100 and the portions of the catheter in the blood 

vessels. The proximal hub 106 may include for example, ports or fittings (e.g. luer locks) for 

fluidly communicating with lumens in the catheter. In some examples, the proximal hub 106 

30 may also provide a proximal endpoint or mechanisms (such as markings) for determining the 

positional extent of the catheter system 100 in the patient's blood vessels.  

[0033] The catheter guiding tip 108 distally extends from a distal end of the catheter 

member 104 to a distal tip. The catheter guiding tip 108 extends from the catheter member 104 

and expands distally to a tip portion. The tip portion has a shape in an uncompressed state that 
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is larger than the catheter outer dimension along at least one axis perpendicular to a 

longitudinal axis of the catheter member 104. The catheter guiding tip 108 is deforimable for 

insertion in a sheath during deployment and is resilient for resuming the shape in the 

uncompressed shape when not subject to compression forces.  

5 [0034] The catheter guiding tip 108 may be an extension of the catheter member 104 

and made of the same material as the catheter member 104. Alternatively, the catheter guiding 

tip 104 may be a component that is fixedly attached to a distal end of the catheter member 104.  

The catheter guiding tip 108 may have a shape and size in an uncompressed state that assists in 

guiding the catheter through the tortuous paths of the blood vessel. The catheter guiding tip 

10 108 also has a shape that renders the tip atraumatic so as to prevent damage to the blood 

vessels during deployment.  

[0035] Figs. 2A-2G are different views of an example catheter guiding tip 200. The 

catheter guiding tip 200 comprises a tip portion 202 extending from a catheter member 204 at a 

connection point 203. As shown in Fig. 2C, which is a cross-sectional view at section A-A of 

15 Fig. 2B, the catheter member 204 has an outer dimension (thickness) T1 and the tip portion 202 

extends from the connection point 203 at substantially the same outer dimension. The tip 

portion 202 extends to a transition section 208 where the tip portion 202 begins to transition 

from a solid or tubular generally or substantially cylindrical cross-section to a flattened solid or 

tubular cross-section at a coiled section 210. At the coiled section 210, the tip portion 202 has a 

20 shape in an uncompressed state with an outer dimension that is larger at T2 than the outer 

dimension T1 of the catheter along axis A, which is perpendicular to a longitudinal axis of the 

catheter member 204. The size T2 of the tip portion 202 in an uncompressed state is 

sufficiently large to prevent the tip portion 202 from entering smaller blood vessels as the 

catheter member 204 is inserted in the blood vessels.  

25 [0036] The catheter member 204 may include a catheter lumen 222 as shown in Fig.  

2C and in Fig. 2E, which is a cross-sectional view of the catheter member 204 at section B-B 

of Fig. 2B. The catheter member 204 may also include a catheter opening 220 in fluid 

communication with the lumen 222. The catheter opening 220 may be used to deliver drugs or 

thrombolytic agents through the catheter member 204 into the blood vessel. The catheter 

30 opening 220 may also be used for sensors or for any other function depending on the particular 

application of the catheter system. The tip portion 202 may be solid as shown at 232 in Fig. 2C 

and in Fig. 2F, which is a cross-sectional view of the tip portion 202 at section E-E in Fig. 2B.  

Alternatively, the tip portion 202 may be a hollow tube or tubular member. The tip portion 202 

may include a narrowed portion at 230 that fits into the lumen 222 of the catheter member 204 
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at connection point 203. The tip portion 202 may be attached to the catheter member 204 by 

overmolding the tip portion 202 to the catheter member 204, or so that the tip portion 202 and 

the catheter member are thermally welded at 230 by any method. In some example 

implementations, the attachment may be accomplished by radio frequency energy applied to 

5 the tip portion 202 and the catheter member 204 at the location where they are joined, such as 

at the region of the connection point 203. Any other suitable method or equipment may be used 

for the connection between the tip portion 202 and the catheter 204. Thus, for further 

examples, other techniques include the use of laser welding, ultrasonic welding, a hot air 

nozzle or a hot jaw bonder, or a split die bonder could be used to make the thermal connection.  

10 In still other example implementations, an adhesive may be used to secure the bond between 

the tip portion 202 and catheter member 204.  

[0037] The shape of the tip portion 202 of the catheter guiding tip 200 in Figs. 2A-2G 

has a shape in an uncompressed state that is formed as a solid or tubular member extending 

distally, then flattens at transition section 208 to the flattened solid or tubular cross-section 

15 extending radially to form the coiled section 210 at an axis A that is perpendicular to the 

longitudinal axis of the catheter member 204. The coiled section 210 may hook circularly 

around such that a most distal point 206 of the tip portion 202 is positioned at or beyond a 

transition section 208 where the catheter 204 begins to flatten to the coiled section 210. This 

ensures that the most distal point 206 is somewhat tucked into the curl of the tip portion 202. If 

20 the most distal point 206 of the tip portion 202 does not extend to at least the transition point 

208, it is possible that the most distal point 206 of the tip portion 202 may catch on something 

on the blood vessel wall (such as a stent, plaque, a dissection, or other devices) during 

extraction of the catheter. For example, in an example implementation in which the catheter 

system is deployed to apply a stent in a blood vessel, the tip portion 202 would be distal the 

25 location of the stent. During extraction after the stent has been placed in the blood vessel, the 

tip portion 202 would move past the stent. If the tip portion 202 were a simple hook in which 

the most distal point 206 only reaches part of the way around towards the transition point 208, 

there is a danger that the most distal point 206 of the tip portion 202 may catch on the stent as 

it moves past the stent during extraction of the catheter.  

30 [00381 In the example shown in Figs. 2A-2G, and particularly in Fig. 2G, the coiled 

section 210 has a solid or tubular flattened cross-section. Fig. 2G is an exemplary cross-section 

view of the coiled section 210 at section D-D when the tip portion 202 is a solid material.  

During deployment, the coiled section 210 is straightened for insertion into a sheath that is 

inserted into a blood vessel. Once the coiled section 210 is moved past the sheath and into the 

6
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blood vessel, the coiled section 210 resumes its coiled shape. The flattened solid or tubular 

cross-section of the coiled section 210 permits the coiled section to resume its coiled shape so 

that the distal most point 206 is substantially aligned with the coiled section 210 and not 

skewed towards one side or the other.  

5 [00391 In an example implementation of the tip portion 202 described with reference to 

Figs. 2A-2G, the tip portion 202 may be made of an injection molded plastic material that is 

relatively supple so that the tip portion 202 may be compressed or deformed by extending the 

tip portion 202 along a longitudinal axis of the catheter member 204, yet resilient so as to 

resume its shape when no longer subject to compression or deformation forces. For example, 

10 the tip portion 202 may be made of a resilient thermoplastic elastomer plastic material, such as 

thermoplastic polyurethane or a polymeric or copolymeric polyether block amide, such as a 

PEBAX@ engineering thermoplastic elastomer. The tip portion 202 may also be made of a 

flexible metal material that may be compressed or re-shaped by extending the tip portion 202 

to straighten the tip portion 202 along a longitudinal axis of the catheter member 204, such as a 

15 shaped nitinol metal. When the tip portioin 202 is uncompressed, the tip portion 202 reverts 

back to its uncompressed shape. If desired, the metal tip portion 202 may be coated or covered 

with a jacket plastic material, such that the tip portion 202 may remain or be enhanced to be 

compressible and resilient when the compression force is released.  

[0040] The tip portion 108 (and corresponding parts of the various embodiments) of 

20 the catheter systems 100 (and corresponding parts of the various embodiments), have a very 

soft, atraumatic tip to prevent the tip from perforating or tearing the blood vessel into which 

inserted as it is advanced trhough the blood vessel. Catheter shafts, in general, need to be 

stiffer to offer pushability and prevent buckling. Therefore the tip portion of the catheter 

system transitions from a relatively stiff shaft section to a very soft tip. The transition can 

25 occur in one step or over a series of steps. By way of example and not limitation, one 

embodiment of the catheter system 200 of the present invention (and corresponding parts of the 

various embodiments) has a catheter member 204, made of a PEBAX@ polymer with a 72 

durometer (D) hardness, with a coaxial nitinol hypotube running down the central lumen 222.  

This catheter member is rather stiff to have good pushability and also withstand aortic 

30 occlusion. The nitinol hypotube terminates just distal of any expansible members, such as a 

balloon that may be carried by the catheter system, but the catheter member still is a PEBAX@ 

polymer with a 72 D hardness. The catheter tip portion 202 is softer, and has a significantly 

lower hardness, such as 40 D, but may also be made of a PEBAX@ polymer to make the tip 

atraumatic. Some catheter systems transition from high durometers of the catheter member 
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204 to tip portions 204 having lower durometers over multiple steps (e.g. 72 D, 60 D, 55 D, 40 

D, 35 D, etc), usually depending on the rest of the catheter design.  

[0041] Additionally, it is often helpful to transition from a catheter member 204 made 

of a PEBAX® polymer as a tubular member with a hardness of 72 D to a solid tip portion 202 

5 made of a PEBAX@ polymer with a hardness of 40 D. If the tip portion, even if made of a 

PEBAX@ polymer with a hardness of 40 D were a tube, rather than a solid, it may not fuction 

as well, since it may collapse, kink, be too flimsy, etc. However, the hardness of the tip portion 

can be adjusted to be an atraumatic tip based on the construction of the tip portion, its shape, 

whether it is tubular or solid, or the like, in view of the description herein.  

10 [0042] To prepare for insertion into the patient's vascular system, by means of an 

introducer sheath, the tip portion 202 may be straightened in a compressed state to ease 

insertion into the valve of the introducer sheath. Introducer sheaths are commonly used to 

provide access to blood vessels, such as the femoral artery, and often have a hemostasis valve 

to minimize blood loss. A peel-away sheath insertion tool can be used to straighten the tip 

15 portion 202 into a compressed state to ease insertion of the catheter tip past the introducer 

sheath valve. A peel-away sheath is often comprised of a plastic tube that can be peeled apart 

after assisting the insertion of the catheter into the introducer sheath to separate it from the 

catheter. Once the tip portion 202 exits the introducer sheath, it may automatically re-shape to 

its shape in an uncompressed or undeformed state as shown in Fig. 2A. The shape of the tip 

20 portion 202 may be used as a guide to ensure that the catheter is following the desired path 

through the blood vessels.  

[0043] It is noted that the tip portion 202 of the catheter guiding tip 200 in the 

examples illustrated in Figs. 2A-2G is attached to a distal end of the catheter member 204. In 

other example implementations, the catheter guiding tip 200 may be formed as an extension of 

25 the catheter member 204. The tip portion 202 in the examples illustrated in Figs. 2A-2G also 

has a solid core. The tip portion 202 in other example implementations may include a lumen or 

a hollow core to provide further pliability if so desired. The tip portion 202 of the catheter 

guiding tip 200 in the examples in Figs. 2A-2G is also shaped as a curled, or coiled member.  

However, the tip portion in other example implementations may have any suitable shape that 

30 expands to a size greater than the outer dimension of the catheter member and sufficient to 

enter larger blood vessels such as the aorta, and not smaller blood vessels.  

[0044] Figs. 3A-3C are different views of another example catheter guiding tip 300.  

The catheter guiding tip 300 includes a tip portion 302 extending from a catheter member (not 

shown). The top portion 302 extends along a catheter connection portion 303 to a transition 

8
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section 304 where the tip portion 302 expands in size to fonn a bulbous section 306. The 

bulbous section 306 of the tip portion 302 has a shape with an overall outer dimension in an 

undeformed state that is larger along axis A, which is perpendicular to a longitudinal axis of the 

catheter member, than the outer dimension of the catheter member. The tip portion 302 extends 

5 distally from the bulbous section 306 to a distal tubular extension 308. As shown in Fig. 3C, 

the catheter connection portion 303 of the tip portion 302 includes an inner space 310 

extending longitudinally towards the bulbous section 306, which also includes a tip portion 

inner space 312. The inner space 310 and the tip portion inner space 312 allow the catheter 

connection portion 303 and tip portion 302 to be supple and resilient so the catheter guiding tip 

10 300 is deformable and resumes its bulbous shape when not subject to compressing forces. The 

suppleness and resilience of the tip portion 302 may depend on the properties of the material of 

which the tip portion 302 is made and on the dimension between the outer surface of the tip 

portion 302 and the inner surface of the tip portion inner space 312.  

10045] Figs. 4A-4C are different views of another example catheter guiding tip 400.  

15 The catheter guiding tip 400 includes a tip portion 402 extending from a catheter member (not 

shown) along a catheter connection portion 408. The tip portion 402 has a bulbous shape 404 

similar to that of the tip portion 302 in the catheter guiding tip 300 in Figs. 3A-3C. The tip 

portion 402 extends distally from the bulbous shape 404 to a distal solid or tubular extension 

406. The catheter connection portion 408 may extend to and through the bulbous shape 404 of 

20 the tip portion 402 with a catheter inner space 410 extending through the catheter connection 

portion 408. It is noted that the catheter connection portion 408 may be a solid or tubular 

section of the tip portion 402 that connects to a distal end of the catheter member as described 

above with reference to Figs. 2A-2G. Alternatively, the catheter connection portion 408 and 

the tip portion 402 may be an extension of the catheter member.  

25 [0046] The bulbous shape 404 of the tip portion 402 may include a space filler 412 in 

the inner space of the bulbous shape 404. The space filler 412 may be made of foam, porous 

plastic or any other suitable compressible material and may be formed unitarily with the 

bulbous shape 404 or separately inserted or attached within the bulbous shape. In an example 

embodiment, the inner space of the bulbous shape 404 may simply be air.  

30 [0047] Figs. 5A-5C are different views of another example catheter guiding tip 500.  

The catheter guiding tip 500 includes a tip portion 502 extending from catheter conection 

portion 508 of the tip portion 502. The catheter connection portion 508 may attach to a catheter 

member (not shown) as described above with reference to Figs. 2A-2G. The tip portion 502 

has a bulbous shape 504 similar to that of the tip portion 402 in the catheter guiding tip 400 in 

9
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Figs. 4A-4C except that the tip portion 502 does not have a tubular extension like tubular 

extensions 308 or 406 of Figs. 3A-3C or Figs. 4A-4C, respectively, that extends distally from 

the bulbous shape 504. The catheter connection portion 508 extends to a transition section 506 

that connects the bulbous shape 504 of the tip portion 702 to the catheter connection portion 

5 508. The catheter connection portion 508 has a catheter inner space 510 extending through the 

length of the catheter connection portion 508. The transition section 506 is a section with an 

outer dimension greater than the outer dimension of the catheter connection member 508, 

providing a stiffness in the transition between the straight catheter connection portion 508 and 

the bulbous shape 504. The bulbous shape 504 has a tip portion inner space 512 to allow 

10 bulbous shape 504 of the tip portion 502 to deform when subject to compression forces. The 

tip portion inner space 512 may be filled with foam or other compressible material.  

[0048] Figs. 6A-6C are different views of another example catheter guiding tip 600.  

The catheter guiding tip 600 includes a tip portion 602 extending from a catheter connection 

portion 608 for connecting to a catheter member (not shown). The catheter connection portion 

15 608 extends to a transition section 606, which expands to a bulbous shape 604 similar to that of 

the tip portion 502 in the catheter guiding tip 500 in Figs. 5A-5C. The catheter connection 

portion 608 has a catheter inner space 610 extending through the length of the catheter 

connection portion 608. The transition section 606 expands into the bulbous shape 604 without 

any enlargement of the outer dimension of the transition section 606. The bulbous shape 604 

20 has an inner space, which is filled in the example shown in Fig. 6C with a compressible 

material 612. In another example, the inner space of the bulbous shape 604 is filed with air.  

[0049] Figs. 7A-7C are different views of another example catheter guiding tip 700.  

The catheter guiding tip 700 is similar to the catheter guiding tip 300 in Figs. 3A-3C. The 

catheter guiding tip 700 in Figs. 7A-7C includes a catheter connection portion 702, which 

25 extends distally to a bulbous shape 704. The catheter connection portion 702 includes an inner 

space 706 and the bulbous shape 704 includes a tip portion inner space 708 similar to the 

catheter guiding tip 300 in Figs. 3A-3C. The catheter guiding tip 700 also extends distally from 

the bulbous shape 704 to a distal tubular extension 712. An alignment pin 710 is fitted in the 

inner space 706 of the catheter connection portion 702 and extends distally through the tip 

30 portion inner space 708 into the distal tubular extension 712. The alignment pin 710 may be 

made of any suitable material so that the alignment pin 710 is stiffer than the bulbous shape 

704. The alignment pin 710 ensures that the distal tubular extension 712 extends distally 

during radial compression while keeping the distal tubular extension 712 on the same axis as 

10
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the catheter connection portion 702 (as well as the catheter itself). The alignment pin 710 

prevents the catheter guiding tip 700 from folding on itself.  

[00501 Figs. 8A-8C are different views of another example catheter guiding tip 800.  

The catheter guiding tip 800 is also similar to the catheter guiding tip 300 in Figs. 3A-3C. The 

5 catheter guiding tip 800 in Figs. 8A-8C includes a catheter connection portion 802, which 

extends distally to a bulbous shape 804. The catheter connection portion 802 includes an inner 

space 806 and the bulbous shape 804 includes a tip portion inner space 808 similar to the 

catheter guiding tip 300 in Figs. 3A-3C. The catheter guiding tip 800 also extends distally from 

the bulbous shape 804 to a distal solid or tubular extension 812. The bulbous shape 804 

10 includes a bulbous shape frame 810 extending from the inner space 806 of the catheter 

connection portion 802 into the tip portion inner space 808 and is secured distally in the solid 

or distal tubular extension 812. The bulbous shape frame 810 may be made of any suitable 

material so that the bulbous shape frame 810 stiffens the bulbous shape 804, but yet remains 

compressible. The bulbous shape frame 810 ensures that the distal solid or tubular extension 

15 812 extends distally during radial compression while keeping the distal solid or tubular 

extension 812 on the same axis as the catheter connection portion 802 (as well as the catheter 

itself). The bulbous shape frame 810 also prevents the catheter guiding tip 800 from folding on 

itself.  

[0051] Figs. 9A-9C are different views of another example catheter guiding tip 900.  

20 The catheter guiding tip 900 includes a tip portion 902 comprising a plurality of guiding 

members 904 extending radially from a solid or tubular portion 905 that extends from a 

catheter connection portion 908. The solid or tubular portion 905 extends beyond the at least 

one guiding member 904 to a distal solid or tubular tip 906. The plurality of guiding members 

904 shown in Figs. 9A-9C are substantially flattened members radiating from the solid or 

25 tubular portion 905 so that the tip portion 902 expands to a dimension T2 that is larger than the 

outer dimension Tz of the catheter connection portion 908 to prevent the tip portion 902 from 

entering smaller blood vessels as the catheter is inserted in the patient's blood vessels during 

deployment. The guiding members 904 are flattened perpendicular to a longitudinal axis of the 

catheter connection portion 908. The tip portion 902 in Figs. 9A-9C may be made of an 

30 injection molded plastic that is compressible so that the tip portion 902 may be deformed under 

compression forces, yet resilient so that the tip portion 902 returns to its normal shape when 

compression forces are removed.  

[0052] Figs. 1OA-IOC are different views of another example catheter guiding tip 1000.  

The catheter guiding tip 1000 includes a tip portion 1002 comprising a plurality of guiding 
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members 1004 extending radially from a solid or tubular portion 1005 that extends distally 

from a catheter connection portion 1008. The tubular portion 1005 extends beyond the at least 

one guiding member 1004 to a distal solid or tubular tip 1006. The plurality of guiding 

members 1004 shown in Figs. 10A-I OC are longitudinally flattened members radiating along a 

5 curve from the solid or tubular portion 1005. The guiding members 1004 in Figs. 10A-iOC 

extend radially as curved members as shown in Fig. 101B. However, in another embodiment, 

the guiding members 1004 may also extend as straight extending members. The tip portion 

1002 in Figs. I0A-OC may also be made of an injection molded plastic that is compressible.  

[0053] Figs. 11 A-1IC are different views of another example catheter guiding tip 1100.  

10 The catheter guiding tip 1100 includes a tip portion 1102 comprising a plurality of guiding 

members 1104 extending radially from a solid or tubular portion 1105 that extends distally 

from a catheter connection portion 1112. A narrowed neck portion 1107 connects the catheter 

connection portion 1112 to the solid or tubular portion 1105. The solid or tubular portion 1105 

extends beyond the at least one guiding member 1104 to a distal solid or tubular tip 1106. The 

15 guiding members 1104 are substantially solid or tubular guiding members radiating from the 

tubular portion 1105 of the tip portion 1102. In the example shown in Figs. I 1A-llC, the 

substantially solid or tubular guiding members comprise a spherical tip 1110 to provide a less 

traumatic structure moving through the patient's blood vessels.  

[0054] Figs. 12A-12C are different views of another example catheter guiding tip 1200.  

20 The catheter guiding tip 1200 includes a tip portion 1202 comprising a plurality of guiding 

members 1204 extending radially from a solid or tubular portion 1205 that extends distally 

from a catheter connection portion 1210. The solid or tubular portion 1205 extends beyond the 

at least one guiding member 1204 to a distal tubular tip 1208. The guiding members 1204 in 

Figs. 12A-12C extend longitudinally and radially outward from the solid or tubular portion 

25 1205 then radially inward to connect back to the solid or tubular portion 1205. The plurality of 

guiding members 1204 in Figs. 12A-12C substantially form a bulbous shaped frame having a 

size that prevents the tip portion 1202 from entering smaller blood vessels during deployment 

of the catheter.  

[0055] Figs. 13A-13C are different views of another example catheter guiding tip 1300.  

30 The catheter guiding tip 1300 includes a tip portion 1302 comprising a first plurality of guiding 

members 1306 and a second plurality of guiding members 1304 extending radially from a solid 

or tubular portion 1305 that extends distally from a catheter connection portion 1310. The 

second plurality of guiding members 1304 extends radially from the solid or tubular portion 

1305 at a point distal to the first plurality of guiding members 1306 and proximal to a distal 

12
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solid or tubular tip 1308 at a distal end of the solid or tubular portion 1305. The first plurality 

of guiding members 1306 and the second plurality of guiding members 1304 are flattened 

perpendicular to the longitudinal axis of the catheter connection portion 110. The first plurality 

of guiding members 1306 extends from the solid or tubular portion 1305 at an angular shift 

5 relative to the second plurality of guiding members 1304. In the example shown in Figs. 13A

13C, the four first guiding members 1306 extend at 900 from one another. The four second 

guiding members 1304 extend at 90' from one another and at 450 relative to the four first 

guiding members 1306.  

[0056] Figs. 14A-14C are different views of another example catheter guiding tip 1400.  

10 The catheter guiding tip 1400 includes a tip portion 1402 comprising a first plurality of guiding 

members 1406 and a second plurality of guiding members 1404 extending radially from a 

catheter extension 1405 that extends distally from a catheter connection portion 1412. The 

second plurality of guiding members 1404 extends radially from the solid or tubular portion 

1405 at a distal end of the catheter extension 1405. The first plurality of guiding members 1406 

15 extends from the catheter extension 1405 at a point proximal to the second plurality of guiding 

members 1404. The first plurality of guiding members 1406 and the second plurality of 

guiding members 1404 are flattened perpendicular to the longitudinal axis of the catheter 

member 1412. The first plurality of guiding members 1406 extend from the catheter extension 

1405 at an angular shift relative to the second plurality of guiding members 1404. In the 

20 example shown in Figs. 14A-14C, the two first guiding members 1406 extend at 1800 from one 

another. The two second guiding members 1404 extend at 1800 from one another and at 900 

relative to the two first guiding members 1406.  

[00571 Figs. 15A-15C are different views of another example catheter guiding tip 1500.  

The catheter guiding tip 1500 includes a tip portion 1502 at a distal tip 1506 of a catheter 

25 connection portion 1508. The tip portion 1502 is a hemisphere shape 1504 extending 

proximally from the distal tip 1506 at the most distal point of the tip portion 1502. The 

hemisphere shape 1504 preferably is a hollow hemisphere 1510 so that the tip portion 1502 is 

more easily compressible.  

[00581 The foregoing description of implementations has been presented for purposes 

30 of illustration and description. It is not exhaustive and does not limit the claimed inventions to 

the precise form disclosed. Modifications and variations are possible in light of the above 

description or may be acquired from practicing the invention. The claims and their equivalents 

define the scope of the invention.  
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CLAIMS 

1. A device for guiding a catheter through a patient's blood vessels comprising: 

a catheter guiding tip extending distally at a distal end of the catheter with an outer 

dimension substantially the same as an outer dimension of the catheter, the catheter guiding tip 

expanding distally to at least one guiding member with a tip portion having a shape in an 

uncompressed state that is larger than the catheter outer dimension along at least one axis 

perpendicular to a longitudinal axis of the catheter, the catheter guiding tip portion being 

deformable for insertion in a sheath larger than the tip portion when the tip portion is compressed 

but smaller than the tip portion when the tip portion is not compressed and resilient for resuming 

the shape in the uncompressed shape when not subject to compression forces, wherein the shape 

of the tip portion in the uncompressed state is formed as a member extending distally and 

radially to form a substantially hook-shaped member along an axis perpendicular to the 

longitudinal axis of the catheter, the tip portion transitions to a flattened cross-section as the tip 

portion hooks around to the most distal point of the tip portion.  

2. The device of claim 1, wherein the tip portion hooks circularly around such that a 

most distal point of the tip portion is positioned near a transition point where the catheter begins 

to extend radially to form the tip portion.  

3. The device of claim 1, wherein the tip portion hooks circularly around such that a 

most distal point of the tip portion is positioned distal to a transition point where the catheter 

begins to extend radially to form the tip portion so that the tip portion spirals inward.  

4. The device of claim 1, wherein the tip portion is one of a solid member or a tubular 

member.  

5. The device of claim 1, wherein the tip portion is formed by injection molded plastic.  

6. The device of claim 1, wherein the tip portion is formed as an extension of the 

catheter.  

14




































	Bibliographic Page
	Abstract
	Description
	Claims
	Drawings

