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PROCESS FOR SECURING A TIP MEMBER TO A CATHETER
DURING PRODUCTION OF THE TIP MEMBER

BACKGROUND

Catheterization of a body cavity is frequently performed in medical procedures
either to insert substances into or to remove substances from the body. During many of
these procedures, it is necessary to keep the catheter in a relatively stable position to
perform the desired insertion or removal. With the use of enteral feeding catheters (i.e.,
catheters which énable the administration of nutritional solutions directly into the stomach
or intestines), for example, it is necessary to ensure that the catheter is not accidentally
removed from the stomach or intestines. This is true both during the actual administration
or removal of fluids, and the time periods in between.

In order to ensure that a catheter is maintained in the proper position, i.e. not
accidentally removed or displaced, it is common to use a balloon disposed near the distal
(patient) end of the catheter shaft. Inflating the balloon causes the balloon to contact the
anatomical structure (i.e., a duct or stomach wall) and thereby prevents the catheter from
moving out of the proper position. In the case of enteral feeding, a stoma is formed
leading into the stomach or intestine. The catheter is positioned to extend through the
stoma so as to form a channel into the stomach or intestines through which enteral
feeding solutions may be instilled. Depending on the type of catheter, the balloon may be
positioned in a variety of locations along the catheter shaft. For example, with a G-tube
the balloon will generally be at or near the distal end of the catheter, although the balloon
or other retention mechanism may be slightly closer to the head of the catheter provided
that the retention effect may still be achieved.

Figure 1 shows a side view of a prior art balloon catheter 10 (available from Ross
Products Division of Abbott Laboratories, having offices in Abbott Park, lllinois) having a
head 14 disposed at a proximal end 15 of the catheter 10. The head 14 contains valves
(not shown) which regulate the flow of fluids through the balloon catheter 10. The head 14
also prevents the balloon catheter 10 from completely advancing through the stoma (not
shown) and into the stomach or intestine of the user. »

To prevent the catheter 10 from being pulled out of the stomach/intestinal wall, a
balloon 18 is disposed along a catheter shaft 26. The catheter 10 is shown having an
optional stiff tip 30, which is attached to the catheter shaft 26 at a distal end 17 opposite
the head 14. The catheter shaft 26 is typically made of a medical grade silicone. The stiff
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tip 30, when present, is also frequently formed of a medical grade silicone but is usually
configured to be as rigid as or less rigid than the catheter shaft 26.

The balloon 18 is advantageous because it allows the catheter shaft 26 to be
inserted into the stoma (not shown) while the balloon 18 is uninflated. Once the catheter
shaft 26 is properly positioned in the stoma, a syringe (not shown) is inserted into a side
port 36 of the head 14 and a fluid is injected into the balloon 18 through a lumen (not
shown in Figure 1) of the catheter 10 so as to inflate the balloon 18.

While the balloon 18 remains inflated, the catheter 10 stays properly positioned in
the stoma. The position of the balloon catheter 10 is maintained in such a manner until
removal is desired. If the catheter 10 needs to be removed, the balloon 18 may be
deflated so that it will not interfere with withdrawal of the catheter shaft 26.

The type of balloon 18 shown in Figure 1 is fashioned around the perimeter of the
catheter shaft 26 such that when it is deflated it reduces or contracts about the shaft 26.
Although the balloon 18 will generally reduce or contract about the shaft 26, the balloon 18
clearly adds size to the portion of the catheter 10 which it surrounds.

Attachment of the balloon 18 to the catheter shaft 26 is frequently accomplished by
gluing the balloon proximal end 20 and the balloon distal end 22 to corresponding
positions on the external surface of the catheter shaft 26 so as to form a proximal cuff 32
and a distal cuff 34, respectively. Such cuffs 32 and 34 are longitudinal sections of the
balloon 18 whose inside diameters correspond to the outside diameter of the shaft 26 at
their respective points of attachment to the catheter 10 and have a distance between them
which is about the length of the uninflated balloon 18. The cuffs 32 and 34 must be of
sufficient length to provide a tight and durable seal between the balloon 18 and the
catheter shaft 26.

While the prior art balloon configuration shown in Figure 1 works to maintain the
balloon catheter 10 in the proper position within the patient, balloon catheters of this type
as well as the other known balloon catheters do have disadvantages. For example, one
drawback of prior balloon catheters is discomfort to the user. With regard to the catheter
of Figure 1, in order to allow insertion of the catheter 10, the catheter shaft 26 and
especially the stiff tip 30 must be relatively rigid or firm to prevent buckling under insertion
pressures. However, this same firmness makes the distal tip 30 much more prone to
irritate anatomical structures which come into contact with it. This is especially true in the
stomach and intestines where the opposing walls of the anatomical structures tend to
collapse on each other during physical exertion or when the cavity has little or no food. As
the person moves, the stiff tip 30 repeatedly engages the adjacent anatomical structure

(such as the stomach wall) and can lead to irritation and/or discomfort for the user. Thus,
' 2
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as the presence of an extended stiff catheter tip in this environment has been suspected
of irritating the opposing surfaces of the body cavity, it would be desirable if the patient
could be protected from exposure to the tip 30.

Accordingly, there is a need in the art for a balloon catheter with a distal tip which
may be isolated from opposing internal body cavity surfaces.

Another disadvantage with the prior art balloons of the type discussed above, is
that if they were to be secured to the interior portion of the tip 30 they would provide
undesirable restriction of the flow of fluids therethrough. Although not done in prior
catheters, if the tip were to be attached to the interior of the catheter shaft, the flow would
be further reduced. The reduction in flow can result in the need for longer use of the
catheter to obtain the desired level of fluid flow. If a catheter having a wider tip or shaft is
used to overcome the fluid flow issue, the stoma through which the catheter must be
inserted will need to be larger thereby creating other issues, such as increased time for
the stoma to heal as well as creating a larger opening through which fluids can leak out.

Accordingly, there is a need for a catheter which can provide for an increased level
of fluid flow (as compared with prior devices) without the need for a larger stoma opening.

Yet another disadvantage with prior art catheters of the type discussed above is
that they generally first require the separate manufacture of multiple pieces (e.g., the
catheter, the rigid tip and the balloon), then the attachment of the tip to the catheter and
one end of the balloon and, finally, the attachment o_f the second end of the balloon to the
catheter. Each of the attachments methods have been done manually in the past.
Naturally, this manual operation is slow, costly and inefficient. Further with each additional
step in a process there exists an opportunity for error and waste of product. To avoid the
additional production and assembly steps, in many prior catheters the balloon is attached
directly to the outside of the catheter without a tip; however, catheters of this sort do not
enjoy the benefits the tips may have to offer.

Thus, while there is a need for catheters, because of the number of individual
pieces or members which comprise a catheter and because those pieces»are typically
assembled by hand or at least in multiple assembly steps, there is a need in the art for a

catheter which requires less assembly, and specifically less manual assembly.

SUMMARY OF THE INVENTION

The present invention relates generally to catheters, and more particularly to a

process for producing a tip member and securing the tip member to a catheter during
production of the tip member.
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In response to the difficulties and problems discussed above, a process for
producing a catheter having a tip member produced thereon has been developed. More
specifically, one embodiment of the invention is directed to a process which includes
providing a catheter with a head, a shaft, and a distal end, and producing a tip member
such that the tip member is secured to the distal end of the catheter during production of
the tip member. The process may further include providing a balloon having a proximal
end and a distal end, and securing the distal end of the balloon to the tip member and the
proximal end of the balloon to the shaft.

Another embodiment of the present invention relates to a method of producing a
catheter having a balloon member having a proximal end and a distal end, wherein the
distal end of the balloon member is attached to the distal end of the catheter during
production of the balloon member. More specifically, the method includes providing a
catheter with a proximal end, a shaft, an interior, an exterior, and a distal end, and
producing a balloon member having a proximal end and a distal end, such that the distal
end of the balloon member is attached to the distal end of the catheter during production
of the balloon member.

These and other features and advantages will be seen from the following detailed

description of the drawings and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of the invention will

become apparent from a consideration of the subsequent detailed description presented
in connection with the accompanying drawings in which:

Figure 1 is a side view of a prior art device;

Figure 2 is a perspective view of an embodiment of a catheter made in accordance
with the present invention having a tip member at the distal end thereof;

Figure 3 is a cross-sectional view of the catheter of Figure 2;

Figure 4 is a cross-sectional view of an embodiment of the present invention
having an inflated balloon member attached to the distal end of the catheter;

Figure 5 is a cross-sectional view of an embodiment of the present invention
having an inflated balloon member attached to a tip member;

Figure 6 is a cross-sectional view of a catheter of the present invention. The
catheter is shown having a tip member integrally formed with the shaft; and

Figure 6A is an enlargement of the encircled area of Figure 6.
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DETAILED DESCRIPTION OF THE PRESENT INVENTION
As used herein, the term "distal" refers to the direction of the patient and the term

"proximal” refers to the direction of the clinician.

One embodiment of the present invention relates to a process for producing a
catheter including providing a catheter having a head, a shaft and a distal end, and
producing a tip member such that the tip member is secured onto the distal end of the
catheter during production of the tip member.

It will be appreciated that while reference is made to a tip member in the claims
and in the first part of the disclosure, the term tip member is contemplated to mean or
include, but is not limited to, tips of all shapes and sizes, a tip region, a tip portion, a
unitary component, the portion of a unitary component containing a tip member, or the like.
However, the term tip member will used throughout the remainder of the disclosure in
place of the other terms for ease of reading and understanding the disclosure.

Another embodiment of the present invention is directed to process for making a
catheter having a proximal end, a shaft, an interior, an exterior, a distal end and a balloon
member which has a proximal end and a distal end. The process generally includes
providing the catheter and producing the balloon member wherein the distal end of the
balloon member is attached to the distal end of the catheter during the production of the
balloon.

It will be appreciated that while reference is made to a means for expansion in the
claims and in the first part of the disclosure, the term means for expansion may also mean
or include, but is not limited to, a balloon, a sleeve, an elongate sleeve, an expandable
sleeve, an expandable region or portion, an inflatable member, any other suitable
expansion means or the like. However, for ease of reading and understanding of this
disclosure and not intending to be limited thereby the term means for expansion will
hereinafter be referred to as a balloon. It will also be appreciated that throughout the
disclosure reference is made to inflation of the balloon, however, the present invention is
not intended to be limited only to inflation. That is, while inflation is used herein for
purposes of ease of reading and understanding the disclosure, the term inflation is also
intended to mean or include, but is not limited to, expansion, enlargement, swelling or the
like.

Reference will now be made to the drawings in which the various elements of the
present invention will be given numeral designations and in which the invention will be
discussed so as to enable one skilled in the art to make and use the invention. It should be
appreciated that each example is provided by way of explaining the invention, and not as

a limitation of the invention. For example, features illustrated or described with respect to
5
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one embodiment may be used with another embodiment to yield still a further embodiment.
These and other modifications and variations are within the scope and spirit of the
invention.

As used herein a singular term generally includes the plural, and a plural term
generally includes the singular unless otherwise indicated.

Referring now to Figures 2 and 3, there is shown a catheter 110 produced in
accordance with a process of the present invention. The catheter 110 has a head 112, a
shaft 114, a proximal end 115, and a distal end 116. Figure 3 is the same catheter 110 as
shown in Figure 2, however, a cross-sectional view is provided to better enable discussion
about the catheter 110 and the tip member 117 (Figure 3). As shown in Figure 3, the
catheter 110 also includes a tip member 117 which is not paﬁ of the catheter 110 when
the catheter 110 is originally formed; however, the tip member 117 is secured or otherwise
attached to catheter 110 during the production of the tip member 117.

Although the tip member 117 is shown in Figure 3 as a tapered member, as noted
above, it will be appreciated that the term tip member may include any suitable tip member
or attachment including, but not limited to, a tapered piece, a shaped piece, a unitary
piece or component (such as that shown in Figures 3 and 6 and as discussed in
commonly owned and co-pending U.S. Patent Application Serial Numbers 10/306,999
(Attorney Docket No. 17,110A) and 10/306,994 (Attorney Docket No. 17,110C), entitled
“CATHETER WITH UNITARY COMPONENT” and “PROCESS FOR PRODUCING
UNITARY COMPONENT AND A CATHETER HAVING A UNITARY COMPONENT”,
respectively, both to McMichael et al., and both filed November 30, 2002, each of which is
incorporated by reference in its entirety herein), a means for expansion, or the like.

The various components of balloon catheter 110 may be made of any suitable
material and may desirably be formed from bio-compatible materials such as medical
grade silicone or the like.

The tip member 117 may be constructed in any number of suitable manners
including, but not limited to, injection molding, transfer molding or dipping. As above, it is
further contemplated that tip member 117 may be comprised of any material which makes
it suitable for use in the present invention. Further, the material comprising tip member
117 may be the same or different and/or may have the same or different properties from
that material which comprises the remainder of the catheter shaft 114 and balloon 118, if
present.

Referring again to Figures 2 and 3, the catheter 110 is shown with a proximal
opening 120 to a feeding lumen 122 (Figure 3) within the shaft 114 for bolus feeding or
providing other nutrient fluids, formula, and the like to a patient (not depicted). The lumen

6
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122 (Figure 3) may also be used to relieve or remove gases or other fluids. Although not
required, an anti-reflux valve 124 (Figure 3), which is generally included to prevent back-
flow of the nutrient formula or the like, is shown disposed between the opening 120 and
the lumen 122. Inflation port 126 is shown disposed in head 112 and communicates with
inflation lumen 128 (Figure 3) which extends longitudinally through the shaft 114.

As will be appreciated, the inflation port 126 and lumen 128 (Figure 3) are optional
in those embodiments not having or utilizing a balloon 118. That is, those embodiments
which do not have a balloon or other means for expansion whose inflation or expansion is
triggered by the application of internal fluid pressure or the exposure to another fluid or the
like, need not include an inflation port 126 or lumen 128 as the means for expansion is -
either not present or does not require the inflation port 126 and/or lumen 128 to trigger its
expansion.

However, in those embodiments having an inflation port 126 and lumen 128, such
as the catheter 110 shown in Figure 3, the inflation lumen 128 will generally terminate
prior to reaching the distal end 116 of the catheter shaft 114. Thus, as shown in Figure 3,
the inflation lumen may terminate laterally to the shaft 114 at port 134 into the cavity 135
created by the balloon 118 and the shaft 114. A one-way valve 130 may be disposed
between the inflation port 126 and the inflation lumen 128. Application of positive fluid
pressure, such as with air or saline, within and/or upon the inflation lumen 128 by way of
the inflation port 126 may cause the balloon 118 to inflate as shown in the alternate
embodiments of Figures 4-6. Valve 130 (Figure 3) helps prevent inadvertent deflation of
the balloon 118 (Figure 3). Also shown associated with the head 112 is a plug 132 (Figure
3) for the proximal opening 120 (Figure 3) and a lanyard 136 for retaining the plug 132 in a
ready position. The plug 132 can be inserted in the opening 120 thereby reducing or
precluding contamination when the opening 120 is not in use. Feeding lumen 122 (Figure
3) extends longitudinally through shaft 114 and is shown terminating at the distal end 140
(Figure 3) of the shaft 114.

It will be appreciated that the size of the catheter 110 as well as the length (inflated
and uninflated) of the balloon 118 may be varied in accordance with the size and shape of
the body cavity (not shown) the catheter 110 is to be used in and the nature of the matter
to be moved through the catheter 110. That is, in some instances, it may be desirable to
use catheters having larger and/or wider shafts than in other embodiments. Additionally,
as discussed in more detail below the balloon 118 of the catheter 110 may be designed to
have a certain size and/or shape in either or both of its inflated or uninflated configurations.

Although a stiff and/or tapered tip member 117 may provide benefits or advantages
over catheters without such characteristics, many prior catheters were made without a tip

7
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because of the additional production and assembly steps that were required. Even when
tips were included in prior catheters, for ease of manufacturing concerns, the prior
catheters and the tips were made separately and later assembled. For example, one
reason the tips were produced separately from the catheter and then later assembled
therewith was that in many instances it was desirable for the tip 30 (Figure 1) to exhibit
different physical properties from the remainder of the catheter 10 (Figure 1) whether the
material used to construct the tip 30 and the catheter 10 was the same or not. As noted
above, once the separate components were produced, they had to be assembled, and,
whether mechanically or manually assembled, because the assembly was done separate
from the production of the components the assembly required some kind of adhering or
bonding agent (e.g., adhesives, glues, chemical bonding agents, etc.) to achieve the
necessary attachment. The elimination of this separate attachment step and the reduced
need for an adhering or bonding agent may result in productivity increases and efficiency
as well as other cost savings.

To reduce the difficulties and problems associéted with the separate production of
the tips 30 (Figure 1) and catheters 10 (Figure 1), one embodiment of the present
invention is directed to forming or producing a tip member 117 (Figure 2) in such a manner
that the tip member 117 is secured to or about (hereinafter secured to) the distal end 140
of a catheter 110 during production of the tip member 117. That is, for example, if the tip
member 117 is to be produced .by injection molding, the process may further include, but
is not limited to, the positioning of the catheter 110, and specifically the distal end 140
thereof, sufficiently within a machine or device (not shown) in which the injection molding
is occurring or is to occur so as to allow the tip member 117 to be produced and secured
to the distal end 140 of the catheter 110 without interfering with the manufacture or
production of the tip member 117. It will be appreciated that the term “secured” has been
used in conjunction with production of the tip membér 117 and its final placement with
respect to the catheter 110, however, this term is used for ease of description and
reference herein and is not intended to be limited in any manner. For example, the term
“secured” may also mean or include, but is not limited to, formed with, attached, fixed to,
affixed, joined, fastened or the like.

In some production steps it may be necessary to use a mandrel, core pin (not
shown) or the like to create or maintain the interior passageways (e.g. lumens) in the shaft
114 or the tip member 117. As shown in Figure 3, tip member 117 may, for example, be
attached to the catheter 110 in such a way as to overlap with the distal end 140 of the
catheter 110. This overlap may be on the outside such that the tip member 117 is secured
to the outside or exterior of the catheter 110 (Figures 3-5), or the overlap may be on the

8
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inside or interior (not shown) of the catheter 110. Where the attachment is to the interior
of the catheter shaft 114, the attachment is desirably such that the tip member 117 does
not block or significantly reduce the flowthrough capabilities of the catheter.

Alternately, for example, as shown in Figures 6 and 6A and as shown and
discussed in co-pending applications “CATHETER WITH UNITARY COMPONENT" and
“PROCESS FOR PRODUCING UNITARY COMPONENT AND A CATHETER HAVING A
UNITARY COMPONENT?”, incorporated by reference above, the tip member may be an
unitary component secured to the end of the catheter shaft in such a way that there is little
or no overlap and such that little or no restriction of the passageway or lumen occurs as a
result of the securement of the tip member. Note that some restriction may occur where
the tip member is tapered or otherwise shaped; however, such restriction is different than
any restriction resulting from the manner in which the tip member is secured.

Another embodiment of the present invention relates to a process for producing a
catheter 210 (Figure 5) having a balloon member 218 attached to the distal end 240 of the
catheter 210 during production of the balloon member 218. The process generally
includes providing a catheter 210 with, a shaft 214, a proximal end 215, an interior, an
exterior, and a distal end 240, and producing a balloon member 218 having a distal end
221 and a proximal end 223. It will be appreciated that the balloon member 218 may
consist of any suitable material or product including, but not be limited to, elastomeric or
expandable materials. As suggested above, the distal end 221 of the balloon member 218
is shown in Figure 5 as being attached to the distal end 240 of the catheter 210 during
production of the balloon member 218.

It will be appreciated that the proximal end 223 (Figure 5) of a balloon member 218
may also be attached to the catheter 210 (Figure 5). In many, but not all, instances the
balloon member proximal end 223 (Figure 5) will need to be attached to catheter 210
(Figure 5) to form an expandable cavity 235 between the balloon member 218 and the
catheter 210. In those instances in which the proximal end 223 of the balloon member
218 is secured to the catheter 210, it may be done in any suitable manner which may
include, but is not limited to, gluing, chemical bonding, or the like. The balloon member
218 may be formed such that at least one end thereof may be attached to the interior of
the catheter 210 (e.g. shaft 226 or tip member 217). Alternatively, the balloon member
218 may be formed such that at least one end thereof may be attached to the exterior of
the catheter 210. Still another embodiment of the present invention may include an
inverted attachment or cuff 223 as shown in Figures 5. More specifically, for example, the
proximal end 223 of the balloon member 218 may be attached to the shaft 214 of the
catheter 210 in an inverted manner. The advantages and benefits of such an inverted

9
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attachment are discussed in commonly owned and co-pending U.S. Patent Application
Serial Number 10/307,057 (Attorney Docket No. 18,477), entitled “CATHETER HAVING A
BALLOON MEMBER INVERTEDLY ATTACHED THERETOQO?”, filed on November 30, 2002
in the names of Letson et al., the disclosure of which is incorporated by reference in its
entirety herein.

Referring to Figure 6, it will be appreciated that the distal end 440 of the catheter
410 may further include a tip member 417. The tip member 417 may be integrally formed
with (i.e., part of) the catheter 410 or the tip member 417 may be separately produced and
attached at a some point after initial production of the catheter (as shown in Figure 5). In
either case, for purposes of discussion in connection with this aspect of the present
invention, where a tip membér 417 (Figure 6) is already present (whether integrally formed
or separately produced and later attached, including by the processes described above)
the distal end 227 (Figure 5) or 427 (Figure 6) of the tip member 217 (Figure 5) or 417
(Figure 6) may be considered to be the distal end of the catheter.

It is contemplated that a catheter 310 such as the one shown in Figure 4 will
include a balloon member 318 and that the balloon member 318 shall attach to the distal
end 340 of the catheter 310 or any intervening product or component which still provides
or allows for the function of the present-invention. That said, the balloon member 318 of
the present embodiment should be attached to the distal end 340 of the catheter 310
during production of the balloon member 318. More specifically, the distal end 321 of the
balloon member 318 may, for example, be secured to the interior or to the exterior of the
distal end 340 of the catheter 310 during the production of the balloon member 318.

The step of producing the balloon member 318 (Figure 4) in this embodiment may
be performed in any suitable manner. Exemplary suitable ways of producing the balloon
member 318 include, but are not limited to, injection molding, transfer molding, dip
molding and the like. It will be appreciated, as indicated above, that the production of the
balloon member 318 may require the use of a mandrel, core pin (not shown) or the like
which may be used to assist in the formation of the balloon member 318 and/or to create
or maintain one or more passageway (e.g. lumen) through the catheter 310, distal end 340
and/or tip member (not shown in Figure 4). If mandrel or core pin is used, it will be
removed from the balloon member 318 after the balloon member 318 has been produced
or substantially produced.

The exact manner in which the balloon member 318 is attached to the catheter 310
or end 340 is not critical, rather only that the balloon member 318 be attached during its
production. It will be appreciated that a balloon member 318, as with most other objects,

does not have an exact point of formation or production. That is, an exact point of
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formation or production is not typically readily identifiable visually. More specifically, for
example, when an object or item is being made it usually takes several steps to do so
and/or something typically transforms into an object gradually rather than instantaneously.
Thus, generally after something is made time must pass before the object is complete.
That is, for example, to make something via injection molding, one generally begins by
mixing the ingredients or compounds, and then injecting the mixture into a mold under
certain temperature and/or pressure conditions. The mixture in the mold is typically

cooled or allowed to return to ambient conditions. At some point after the mixture is

~ injected into the mold, the mixture is considered to have been molded and is removed

from the mold, even though the mixture may continue to cool or otherwise attempt to
reach equilibrium with the environment after being removed from the mold. Accordingly,
while the item has been molded, the production of that item does not end until the item
has cooled and/or reached an equilibrium with the environment. Thus, for purposes of this
description, the production process will not be deemed to be complete until the object has
substantially reached equilibrium with an environment the object is likely to be used or
stored in. Accordingly, for example, if a object is produced according to one method of
injection molding, the production is not complete until the product sets and/for cools or
otherwise reaches or substantially reaches equilibrium with an environment the object is
likely to be used or stored in.

It is of note that the use of an environment with elevated temperatures or
conditions (as compared to the environment in which the object may be used or stored)
which allows the object’s production to be temporarily suspended is contemplated as just
that, a suspension and that even though the object may have completely formed (e.g.
taken shape), production of the object is not complete until it is allowed to reach the above
described condition(s) with an environment in which it is likely to be used or stored. It will
be recognized that this principle or concept may apply to other suitable production
processes and embodiments. Thus, for example, if a dipping process is used to produce
a tip member or a balloon member in accordance with the present invention, the
production of the tip member or balloon member can, but need not, be done by inserting
the distal end of a catheter into the dipping solution, as the production of the balloon
member or tip member should not be considered complete until the resulting member is
cooled and/or substantially set. As such, the present invention contemplates and is
intended to include, for example, either the formation of a balloon member or tip member
via dip molding on a core pin and the later attachment of the balloon member or tip

member to a catheter before the production of the resulting balloon member or tip member

11
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is complete, or the formation of the balloon member or tip member directly onto the
catheter shaft.

While the invention has been described in detail with respect to specific
embodiments thereof, those skilled in the art, upon obtaining an understanding of the
invention, may readily conceive of alterations to, variations of, and equivalents to the
described embodiments and the processes for making them. It is intended that the
present invention include such modifications and variations as come within the scope of

the appended claims and their equivalents.

12



10

15

20

25

30

35

WO 2004/050157 PCT/US2003/034276

What is claimed is:

1. A process for producing a catheter, the process comprising:

providing a catheter with a head, a shaft, and a distal end; and

producing a tip member;

wherein the tip member is secured onto the distal end of the catheter during
production of the tip member.

2. The process of Claim 1 wherein the tip member is produced by injection molding,
transfer molding or dip molding.

3. The process of Claim 1 wherein the catheter has an interior passageway

therethrough and wherein the tip member is secured to the interior of the catheter.

4. The process of Claim 1 wherein the catheter has an exterior and wherein the tip

member is secured to the exterior of the catheter.

5. The process of Claim 1 wherein the tip member is secured to the catheter so as
not to substantially overlap the distal end of the catheter.

6. The process of Claim 1 wherein the tip member is a portion of a unitary component

having the tip member integrally formed with a means for expansion.

7. The process of Claim 1 further comprising
providing a balloon having a first end and a second end; and
securing the first end of the balloon to the tip member and the second end of the
balloon to the shaft.

8. The process of Claim 1 wherein the tip member is a balloon.

9. A process for producing a catheter comprising:

providing a catheter with a proximal end, a shaft, an interior, an exterior, and a
distal end; and

producing a balloon member having a proximal end and a distal end;

wherein the distal end of the balloon member is attached to the distal end of the
catheter during production of the balloon member.

13
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10.  The process of Claim 9, wherein the balloon member is produced by injection

molding, transfer molding or dip molding.

11. The process of Claim 9, wherein the at least one end of the balloon member is
attached to the interior of the catheter.

12. The process of Claim 9, wherein the balloon member is attached to the exterior of
the catheter.

13. The process of Claim 9, wherein the distal end of the catheter further includes a tip

member.

14.  The process of Claim 13, wherein the balloon member is attached to the tip
member.

15. The process of Claim 9 further comprising attaching the proximal end of the
balloon member to the shaft of the catheter

16. The process of Claim 15, wherein the proximal end of the balloon member is
attached to the shaft of the catheter in an inverted manner.

14
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