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(57) Abstract: A device (1) comprises a sheath (9) for protecting a balloon catheter (2) from contamination with bodily fluids and
other matter during the carrying out of a procedure or investigation at a remote site in a human or animal body. The sheath (9) de
fines a catheter accommodating portion (14) and a balloon accommodating portion (15) for accommodating a catheter (4) and a
balloon (8) of the balloon catheter (2) therein. The sheath (9) is of a flexible material having a closed distal end ( 1 1) and a proxi
mal opening (13) at a proximal end (10) thereof to a hollow interior region (12) within which the balloon catheter (2) is accommo
dated. A guide wire engaging distal portion (19) engages and locates a guide wire (7) within the sheath (9). The balloon accom
modating portion (15) permits inflating of the balloon (8) to a predefined volume.

A DEVICE FOR PROTECTING A CATHETER

The present invention relates to a method and a device for protecting a catheter, and
in particular, though not limited to a method and a device for protecting a balloon

catheter during use of the catheter in a procedure, so that the catheter may be
reused, and the invention also relates to a method for locating a catheter and a

balloon catheter at a remote site, such as a remote site in a human or animal body

with the catheters protected, so that the catheters may be reused.

Catheters are commonly used for gaining access to a remote site in a human or
animal body, in order to facilitate the carrying out of a procedure or an investigation
at the remote site. Access to the remote site is gained through a lumen, a vessel or
a vascular system of the human or animal body, within which the remote site is
located. For example, catheters are commonly used to gain access to the

oesophagus, the lower oesophageal sphincter, the stomach and other parts of the
digestive system of the human or animal body. Catheters for gaining access to the
oesophagus, stomach and the like, typically are inserted nasally or orally into the
oesophagus. Catheters are also used to gain access to remote sites in the bowel,
large and small intestine, and in such cases, the catheter typically is rectally
inserted. Catheters are also used to gain access to the uterus, the urinary tract and

the like. Additionally, catheters are used to gain access to the vascular and
cardiovascular system. All such catheters, in general, are used once and disposed
of due to the difficulty in cleaning and sterilising such catheters after use, and in
particular, cleaning and sterilising a lumen or lumens of such catheters which are
exposed at, for example, a distal end of the catheter, such as a guide wire
accommodating lumen. However, such catheters, in general, tend to be relatively
expensive, and in general, balloon catheters are particularly expensive, in particular,
balloon catheters which are adapted for determining the volume of a remote vessel

or lumen, or for determining the transverse cross-sectional area or diameter and/or
distensibility of a remote sphincter, vessel or lumen, tend to be particularly
expensive. It would therefore be advantageous if such catheters could be reused.

It is, however, known to provide a protective sheath which extends over a catheter.

Such a sheath is sold under the Trade Mark MANOSHIELD of Sierra Scientific
Instruments. A catheter is threaded into the sheath prior to use, and on being fully
inserted into the sheath, the sheathed catheter is then inserted into the appropriate
lumen, vessel or vascular system of the human or animal body and directed towards

a remote site at which a procedure or investigation is to be carried out. On
completion of the procedure or investigation, the sheathed catheter is removed, and
the sheath is then removed from the catheter. Thus, any bodily fluids or
contaminants with which the sheathed catheter may have come into contact within
the lumen, vessel or vascular system, and which may have adhered to the sheath
are removed with the sheath as the sheath is being removed from the catheter.
Thus, with the sheath removed, the catheter is clean and is ready for re-sheathing
and reuse.

However, the sheath which is sold under the Trade Mark MANOSHIELD suffers from
at least two problems. Firstly, the sheath is unsuitable for use with a balloon

catheter, since the sheath would inhibit inflating of a balloon on the balloon catheter.
Secondly, the sheath is unsuitable for use with a guide wire. For example, it is not
possible to initially direct a guide wire to a remote site at which the procedure or
investigation is to be carried out, and then subsequently pass the catheter along the
guide wire, since the distal end of the sheath would have to be punctured to
accommodate the guide wire through a guide wire accommodating lumen in the
catheter. Thus bodily fluids and other bodily matter adhering to the guide wire would
come into contact with the inner surface of the guide wire accommodating lumen of
the catheter, thereby contaminating the catheter and thus rendering it unsuitable for
reuse.

There is therefore a need for a method and a device for protecting a catheter during
a procedure or investigation at a remote site in a human or animal body, so that the
catheter can be reused on completion of the procedure or investigation. There is
also a need for a method for facilitating use of such a protected catheter with a guide
wire whereby the guide wire is initially used to access a remote site at which a
procedure or investigation is to be carried out, which addresses at least some of the

problems of prior art methods and devices.

The present invention is directed towards providing a method and a device for
protecting a catheter, and the invention is also directed towards providing a method

for locating a catheter at a remote site, for example, a remote site in a human or
animal body, so that the catheter may be reused.

According to the invention there is provided a device for protecting a balloon
catheter, the device comprising an elongated sheath extending between an open
proximal end and a closed distal end, the proximal end of the sheath defining a
proximal opening into the sheath, the sheath being adapted to accommodate the
balloon catheter therein, and comprising a balloon accommodating portion adapted

to accommodate a balloon of the balloon catheter, and being adapted to permit
substantially unrestricted inflating of the balloon of the balloon catheter to a
predefined maximum volume.

Preferably, the balloon accommodating portion is located to accommodate the
balloon of the balloon catheter when the balloon catheter is fully located in the
sheath.

In one embodiment of the invention the balloon accommodating portion is located

adjacent the distal end of the sheath.

Preferably, the sheath is adapted to slideably accommodate the balloon catheter
therein for accommodating the balloon of the balloon catheter into the balloon

accommodating portion of the sheath.

Advantageously, the sheath is of a material configurable to adopt a transverse crosssection of shape substantially similar to the shape of the transverse cross-section of

the balloon catheter. Ideally, the transverse cross-section of the sheath when
adopting the shape substantially similar to the shape of the transverse cross-section

of the balloon catheter is of transverse cross-section greater than the transverse
cross-section of the balloon catheter.

In one embodiment of the invention the sheath is of a material configurable to define

an elongated bore through which the balloon catheter is longitudinally slideable from

the proximal opening to the distal end of the sheath.

Preferably, the sheath is of a flexible material.

Advantageously, the balloon accommodating portion is of a material configurable to
adopt a transverse cross-section of shape substantially similar to the shape of the
transverse cross-section adopted by the balloon of the balloon catheter when
inflated.

In one embodiment of the invention the transverse cross-section of the balloon

accommodating portion when adopting the shape substantially similar to the shape
of the transverse cross-section of the balloon when inflated to the maximum
predefined volume is of transverse cross-section which is equal to the transverse
cross-section of the balloon when inflated to the predefined maximum volume. In an
alternative embodiment of the invention the transverse cross-section of the balloon
accommodating portion when adopting the shape substantially similar to the shape
of the transverse cross-section of the balloon when inflated to the maximum
predefined volume is of transverse cross-section which is greater than the
transverse cross-section of the balloon when inflated to the predefined maximum
volume.

Preferably, the balloon accommodating portion is urgeable by the balloon of the
balloon catheter from a collapsed state with the balloon of the balloon catheter
deflated to an erect state with the balloon of the balloon catheter inflated to the
predefined maximum volume with substantially no stretching of the material of the
balloon accommodating portion.

Advantageously, the balloon accommodating portion is adapted to be of greater
transverse cross-sectional area when in the erect state than the transverse crosssectional area of the sheath when configured to accommodate the transverse cross-

section of the catheter of the balloon catheter.

In one embodiment of the invention the balloon accommodating portion is of material

similar to the material of the sheath. Preferably, the sheath and the balloon
accommodating portion of the sheath are integrally formed. Advantageously, the
sheath is of a film material.

In one embodiment of the invention the film material of the sheath is of thickness in

the range of 25 microns to 75 microns, and preferably, the film material of the sheath
is of thickness of the order of 50 microns.

Ideally, the sheath is of a plastics material.

In one embodiment of the invention the balloon accommodating portion of the sheath

is of axial length substantially similar to the axial length of the balloon of the balloon

catheter. In an alternative embodiment of the invention the balloon accommodating
portion of the sheath is of axial length greater than the axial length of the balloon of

the balloon catheter.

In another embodiment of the invention the sheath is adapted to accommodate a

guide wire.

In one embodiment of the invention the sheath is adapted to internally accommodate

a guide wire. Preferably, the sheath is adapted to accommodate the guide wire
through the proximal opening into the sheath with the distal end of the guide wire
located adjacent the distal end of the sheath. Advantageously, the distal end of the

sheath is adapted to engage the distal end of the guide wire. Ideally, the sheath

comprises a locating means adjacent the distal end thereof for locating the distal end

of the guide wire adjacent the distal end of the sheath.

In one embodiment of the invention the locating means comprises a distal portion of

the sheath of transverse cross-sectional area adapted to engage the distal end of
the guide wire. Preferably, the locating means is adapted to releasably engage the

distal end of the guide wire. Advantageously, the locating means slideably engages

the guide wire.

In an alternative embodiment of the invention the locating means is formed by a

distal portion of the sheath, the distal portion of the sheath tapering to an apex

engageable with the distal end of the guide wire.

In one embodiment of the invention the sheath is adapted to accommodate passing

a balloon catheter through the sheath along a guide wire located in the sheath.

In an alternative embodiment of the invention the sheath is adapted to engage a

guide wire externally of the sheath. Preferably, the sheath comprises an
engagement means for engaging the guide wire externally of the sheath.
Advantageously, the engagement means is adapted for slideably engaging the guide
wire. Ideally, the engagement means is located externally of the sheath.

Preferably, the engagement means is connected to the sheath.

In one embodiment of the invention the engagement means comprises an

engagement element having a guide wire accommodating opening extending
therethrough. Preferably, the engagement element extends from the sheath.
Advantageously, the engagement element extends transversely from the sheath.
Ideally, the engagement element comprises a tab extending from the sheath.

Preferably, the guide wire accommodating opening is formed by a guide wire
accommodating bore extending through the tab for slideably engaging the guide
wire. Advantageously, the guide wire accommodating bore extending through the
tab is defined by an eyelet located in the tab.

In another embodiment of the invention the engagement element comprises an

elongated engagement element defining an elongated guide wire accommodating
bore extending therethrough. Preferably, the engagement element is located on the

sheath with the guide wire accommodating bore extending substantially parallel to

the sheath. Advantageously, the engagement element is located extending along
the balloon accommodating portion of the sheath.

Preferably, the engagement element is integrally formed with the sheath.

In one embodiment of the invention the engagement means is located towards the

distal end of the sheath.

In another embodiment of the invention a plurality of engagement means are

provided spaced apart along the sheath.

The invention also provides a combination of the sheath of the device according to
the invention and a balloon catheter, and preferably, the combination of the sheath
of the device according to the invention and the balloon catheter also comprises a
guide wire.

The invention further provides a device for protecting a catheter, the device
comprising an elongated sheath extending between an open proximal end and a
closed distal end, the proximal end of the sheath defining a proximal opening to the
sheath, the sheath being adapted to accommodate a guide wire and a catheter

therein through the proximal opening, the distal end of the sheath being adapted to
engage a distal end of a guide wire, and the sheath being adapted to accommodate
passing a catheter through the sheath along a guide wire located in the sheath.

Preferably, the sheath comprises a locating means adjacent the distal end thereof
for locating the distal end of the guide wire adjacent the distal end of the sheath.
Advantageously, the locating means comprises a distal portion of the sheath of
transverse cross-sectional area adapted to engage the distal end of the guide wire.
Ideally, the transverse cross-sectional area of the locating means is adapted to

snugly and slideably engage the distal end of the guide wire therein.

In one embodiment of the invention the locating means is formed of similar material

to the material of the sheath. Preferably, the locating means is formed integrally with

the sheath.

In one embodiment of the invention the locating means comprises a distal tapering

portion of the sheath which substantially tapers to an apex at the distal end of the

sheath for locating the distal end of the guide wire adjacent the distal end of the
sheath.

In another embodiment of the invention the sheath is adapted to slideably

accommodate the catheter through the sheath.

Preferably, the sheath is of a material configurable to adopt a transverse crosssection of shape substantially similar to the shape of the transverse cross-section of

the catheter.

The invention also provides a combination of the device according to the invention
and a catheter, and preferably, the combination of the device according to the

invention and the catheter also comprises a guide wire.

Further the invention provides a device for protecting a catheter, the device

comprising an elongated sheath extending between an open proximal end and a
closed distal end, the proximal end of the sheath defining a proximal opening to the
sheath, the sheath being adapted to accommodate the catheter therein through the

proximal opening, and an engagement means being connected to the sheath for

engaging a guide wire externally of the sheath.

In one embodiment of the invention the engagement means is located adjacent the

distal end of the sheath.

In another embodiment of the invention the engagement means is of a material

similar to the material of the sheath. Preferably, the engagement means is formed
integrally with the sheath.

In one embodiment of the invention a plurality of engagement means are provided

spaced apart along the sheath.

The invention also provides an engagement element for a sheath for a catheter, the
engagement element being adapted for mounting externally on the sheath and
having a guide wire accommodating opening for slideably engaging a guide wire.

The invention further provides a method for protecting a catheter, the method
comprising providing an elongated sheath extending between an open proximal end
and a closed distal end, the proximal end of the sheath defining a proximal opening

into the sheath, the sheath being adapted to accommodate the catheter therein

through the proximal opening, the method further comprising passing a guide wire
into the sheath through the proximal opening thereof, and passing the catheter into

the sheath through the proximal opening thereof over the guide wire.

In one embodiment of the invention the guide wire is located in the sheath with a

distal end of the guide wire adjacent the distal end of the sheath. Preferably, the
distal end of the sheath is adapted to engage the distal end of the guide wire.

In one embodiment of the invention the sheath is adapted for protecting a balloon

catheter, and the sheath is provided with a balloon accommodating portion for
accommodating a balloon of the balloon catheter, and the catheter is passed along
the guide wire through the sheath until the balloon of the balloon catheter is located
in the balloon accommodating portion of the sheath. Preferably, the balloon

accommodating portion is located to accommodate the balloon of the balloon
catheter when the balloon catheter is fully located in the sheath.

Additionally, the invention provides a method for locating a catheter at a remote site
in a human or animal body, the method comprising providing an elongated sheath

extending between an open proximal end and a closed distal end, the proximal end
defining a proximal opening into the sheath, the sheath being adapted to
accommodate the catheter through the proximal opening, the method further
comprising passing a guide wire into the sheath through the proximal opening
thereof, urging the guide wire sheathed by the sheath through a lumen, vessel or

vascular system in the human or animal body until a distal end of the sheathed guide
wire is located substantially adjacent the remote site, passing the catheter into the
sheath through the proximal opening along the guide wire with a lumen of the
catheter engaging the guide wire until a distal end of the catheter is located adjacent
the remote site.

In one embodiment of the invention the guide wire is passed through the sheath until

the distal end of the guide wire engages the distal end of the sheath.

In another embodiment of the invention the catheter is passed through the sheath

until the distal end of the catheter is located adjacent the distal end of the sheath.

Preferably, the distal end of the sheath is adapted to engage the distal end of the
guide wire.

Advantageously, the lumen of the catheter adjacent the distal end thereof is
engaged on a proximal end of the guide wire prior to passing the catheter into the
sheath.

In one embodiment of the invention the balloon accommodating portion is adapted to

permit substantially unrestricted inflating of the balloon of the balloon catheter to a
predefined maximum volume. Preferably, the balloon accommodating portion is of a
material configurable to adopt a transverse cross-section of shape substantially

similar to the shape of the transverse cross-section of the balloon of the balloon
catheter when inflated.

In one embodiment of the invention the transverse cross-section of the balloon

accommodating portion when adopting the shape substantially similar to the shape
of the transverse cross-section of the balloon when inflated to the maximum
predefined volume is of transverse cross-section which is equal to the transverse
cross-section of the balloon when inflated to the predefined maximum volume. In an
alternative embodiment of the invention the transverse cross-section of the balloon
accommodating portion when adopting the shape substantially similar to the shape

of the transverse cross-section of the balloon when inflated to the maximum
predefined volume is of transverse cross-section which is greater than the

transverse cross-section of the balloon when inflated to the predefined maximum
volume.

The invention also provides a method for locating a catheter at a remote site of a
human or animal body, the method comprising providing an elongated sheath

extending between an open proximal end and a closed distal end, the proximal end
of the sheath defining a proximal opening into the sheath, the sheath being adapted
to accommodate the catheter therein through the proximal opening, providing an

engagement means on the sheath for engaging a guide wire externally of the
sheath, the method further comprising urging the catheter into the sheath through

the proximal opening until the distal end of the catheter is located adjacent the distal
end of the sheath with the catheter sheathed by the sheath, urging a guide wire

through a lumen, vessel or a vascular system in the human or animal body until a
distal end of the guide wire is substantially adjacent the remote site, and urging the

sheathed catheter through the lumen or the vascular system along the guide wire
with the engagement means slideably engaging the guide wire until a distal end of
the sheathed catheter is located adjacent the remote site.

In one embodiment of the invention the catheter to be located at the remote site is a

balloon catheter and the sheath is provided with a balloon accommodating portion

for accommodating a balloon of the balloon catheter, and the catheter is passed
through the sheath until the balloon of the balloon catheter is located in the balloon
accommodating portion of the balloon catheter with the balloon catheter sheathed by
the sheath.

Preferably, the balloon accommodating portion is located to accommodate the
balloon of the balloon catheter when the balloon catheter is fully located in the
sheath. Advantageously, the balloon accommodating portion is located adjacent the

distal end of the sheath.

The advantages of the device according to the invention are many. The sheath of

the devices protects the catheter or balloon catheter from contamination by bodily
fluids and other bodily matter during use of the catheter or balloon catheter in
carrying out a procedure or an investigation at a remote site in the human or animal
body. This, thus, permits the balloon catheter to be reused many times.
Additionally, where the sheath of the devices according to the invention are adapted
to also accommodate a guide wire within the sheath, the guide wire is also protected
from contamination by bodily fluids and other bodily matter during use of the catheter
or balloon catheter in carrying out a procedure or investigation at a remote site in a
human or animal body, and thus, the guide wire can likewise be reused.
Additionally, the sheaths of the devices according to the invention can be readily
easily removed from the catheter or balloon catheter without danger of bodily fluids
or other bodily matter which may adhere to the sheath contaminating the catheter or
balloon catheter.

A further advantage of the invention is achieved when the sheaths are provided with
an engagement means for externally engaging a guide wire, in that the sheath is

suitable for use with a catheter or balloon catheter of the type which is unsuitable for
guiding along a guide wire with the guide wire extending through a guide wire
accommodating lumen within the catheter or balloon catheter, since the external
guide wire engagement means provided externally on the sheath facilitates
engagement with a guide wire externally of the sheath, and in turn externally of the
catheter or balloon catheter.

The invention will be more clearly understood from the following description of some
preferred embodiments thereof, which are given by way of example only, with
reference to the accompanying drawings, in which:

Fig. 1 is a perspective view of a device according to the invention for

protecting a balloon catheter,

Fig. 2 is a side elevational view of the device of Fig. 1,

Fig. 3 is another side elevational view of the device of Fig. 1 in a different

state to that of Fig. 2 ,

Fig. 4 is a cross-sectional side elevational view of the device of Fig. 1 in use,

Fig. 5 is a perspective view of a device according to another embodiment of

the invention for protecting a balloon catheter,

Fig. 6 is a top plan view of the device of Fig. 5 ,

Fig. 7 is a top plan view of the device of Fig. 5 illustrating the device in use,

Fig. 8 is a transverse cross-sectional top plan view of the device of Fig. 5 also
in use,

Fig. 9 is a top plan view of a device according to another embodiment of the

invention for protecting a balloon catheter,

Fig. 10 is a top plan view of the device of Fig. 9 in a state of being

manufactured,

Fig. 11 is a top plan view of a device according to another embodiment of the

invention for protecting a balloon catheter,

Fig. 12 is a side elevational view of the device of Fig. 11 in a state of being

manufactured,

Fig. 13 is a top plan view of a device according to another embodiment of the

invention for protecting a balloon catheter,

Fig. 14 is a top plan view of the device of Fig. 13 in a state of being

manufactured, and

Fig. 15 is an end elevational view of the device of Fig. 13.

Referring to the drawings and initially to Figs. 1 to 4 thereof, there is illustrated a
device according to the invention, indicated generally by the reference numeral 1, for
protecting a balloon catheter 2 from contamination by bodily fluids and other bodily
matter during use in carrying out a procedure or an investigation at a remote site in a
human or animal body, so that the balloon catheter 2 can be reused on completion
of the procedure or investigation. Before describing the device 1 in detail, the
balloon catheter 2 will first be described. Referring in particular to Fig. 4 , the balloon
catheter 2 may be any type of balloon catheter, and in this case comprises an
elongated catheter 4 of circular transverse cross-section extending from a proximal
end 5 to a distal end 6 , and having a guide wire accommodating lumen (not shown)

extending therethrough from the proximal end 5 to the distal end 6 for
accommodating a guide wire 7 therethrough. A balloon 8 , which when inflated is of
circular transverse cross-section, is located on the catheter 4 adjacent the distal end
6 , and the catheter 4 extends through the balloon 8 and defines with the balloon 8

when inflated a hollow annular interior region (not shown).

A plurality of longitudinally spaced apart band electrodes (also not shown) are
located on the catheter 4 within the hollow interior region of the balloon 8 . Two of
the electrodes which are the outermost electrodes are stimulating electrodes, and
the electrodes located between the stimulating electrodes are sensing electrodes.
When the balloon 8 is inflated with an electrically conductive medium, for example, a
saline solution, by applying an electrical constant current signal of known current
value through the two outermost stimulating electrodes, and reading voltage signals
produced on the sensing electrodes, values of the transverse cross-sectional area or
diameter of the balloon 8 at locations corresponding to the electrodes may be
determined. Additionally, by knowing the spacing between the sensing electrodes,
the volume of the balloon 8 between any two sensing electrodes may then also be
determined.

Such balloon catheters 2 are typically provided for determining the transverse crosssectional area and the distensibility of a sphincter at a remote site in the human or
animal body with the balloon 8 located in the sphincter, and such balloon catheters 2

are also provided for determining the transverse cross-sectional area, the volume
and the distensibility of a lumen or vessel or a part thereof at a remote site in the

human or animal body within which the balloon 8 is located.

A typical example of such a balloon catheter as the balloon catheter 2 is disclosed in
PCT Published Application Specifications Nos. WO 2009/001325 and
WO 2009/001 328. However, it will be readily apparent to those skilled in the art that
the device 1 according to the invention may be used for protecting any type of
balloon catheter, irrespective of the purpose for which the balloon catheter is

provided.
The device 1 comprises an elongated sheath 9 of flexible plastics film material, in
this embodiment of the invention polyurethane film material of film thickness of the
order of 50 microns. The sheath 9 extends from an open proximal end 10 to a distal
end 11 and defines a hollow interior region 12 for accommodating the balloon

catheter therein. The proximal end 10 of the sheath 9 defines a proximal opening 13
to the hollow interior region 12. The sheath 9 defines a catheter accommodating
portion 14 extending from the proximal opening 13 for accommodating the catheter 4

of the balloon catheter 2 , and a balloon accommodating portion 15 adjacent the
distal end 11 of the sheath 9 for accommodating the balloon 8 of the balloon catheter
2 . The balloon accommodating portion 15 and the catheter accommodating portion

14 are integrally formed of the same polyurethane film material of film thickness of

the order of 50 microns.

Since the sheath 9 is of flexible polyurethane film material of 50 microns thickness,
the sheath 9 is not self-supporting, and when not accommodating the balloon
catheter 2 , the sheath will not take up any particular transverse cross-section, but
rather will lie relatively flat on a surface on which it is supported. However, being of
such flexible film material, the catheter accommodating portion 14 of the sheath 9 is

configurable to take up any suitable transverse cross-section, as is the proximal
opening 13 to accommodate the transverse cross-section of a catheter of a balloon
catheter which is located in the hollow interior region 12 of the sheath 9 . Similarly,
the balloon accommodating portion 15 is configurable to take up any suitable

transverse cross-section to accommodate the transverse cross-section of an inflated
balloon of a balloon catheter located within the hollow interior region 12. Thus, when
accommodating a balloon catheter, such as the balloon catheter 2 , the catheter 4 ,
and the balloon 8.of which are of circular transverse cross-section, the catheter

accommodating portion 14 takes up a transverse cross-section of shape which is
substantially similar to the circular transverse cross-section of the catheter 4 , and the
proximal opening 13 takes up a transverse cross-section of shape which is
substantially similar to the circular transverse cross-section of the catheter 4 .
Similarly, the balloon accommodating portion 15 takes up a transverse cross-section
of shape which is substantially similar to the circular transverse cross-section of the
balloon 8 when inflated, or any other transverse cross-section which the balloon 8
takes up when inflated in order to fill a vessel, lumen or sphincter.

However, in order to accommodate the balloon 8 when deflated and the catheter 4 of
the balloon catheter 2 through the catheter accommodating portion 14 of the sheath
9 , the circumferential length of the material of the catheter accommodating portion
14 of the sheath 9 is such that when the shape of the transverse cross-section of the

catheter accommodating portion 14 is substantially similar to the shape of the
transverse cross-section of the catheter 4 , the transverse cross-sectional area of the
catheter accommodating portion 14 is greater than the transverse cross-sectional
area of the catheter 4 and is also greater than the transverse cross-sectional area of
the balloon 8 when deflated, in order to accommodate slideable movement of the
balloon catheter 2 through the catheter accommodating portion 14 of the sheath 9 .
The circumferential length of the film material forming the balloon accommodating
portion 15 of the sheath 9 is of sufficient length to accommodate substantially

unimpeded inflating of the balloon 8 of the balloon catheter 2 to a predefined
maximum volume. In other words, the balloon accommodating portion 15 can be
erected by inflating the balloon 8 to any volume without stretching or tensioning the
film material of the balloon accommodating portion 15 up to a volume corresponding
to the predefined maximum volume of the balloon 8 . The predefined maximum

volume may be any desired volume and will be dependent on the procedure or
investigation to be carried out with the balloon catheter 2 . However, in order to
accommodate inflating of the balloon 8 to the predefined maximum volume without

stretching or tensioning the film material of the balloon accommodating portion 15,
the transverse cross-sectional area of the balloon accommodating portion 15 when
the balloon 8 is inflated to the predefined maximum volume, in general, would be
slightly greater than the transverse cross-sectional area of the balloon 8 when
inflated to the predefined maximum volume. Additionally, in order to accommodate
inflating of the balloon to the predefined maximum volume without stretching or

tensioning the film material of the balloon accommodating portion 15, in general, the
axial length of the balloon accommodating portion 15 will be somewhat greater than
the axial length of the balloon 8 .

Thus, it is envisaged that a range of sheaths 9 of different sizes will be provided to

accommodate balloon catheters of different sizes and shapes, and in particular, to
accommodate balloons of transverse cross-section when inflated of different sizes
and shapes, and balloons of different axial lengths, as well as to accommodate

catheters of transverse cross-section of different sizes and shapes, as well as
catheters of different lengths.

When the balloon 8 of the balloon catheter 2 is in a deflated state within the balloon
accommodating portion 15, the balloon accommodating portion 15 may be folded to
a collapsed state around the deflated balloon 8 so that the balloon accommodating
portion 15 is of substantially similar transverse cross-section to that of the catheter

accommodating portion 14, see Fig. 3 , for facilitating urging of the sheathed catheter
through a lumen, vessel or a vascular system to the remote site. When the balloon 8
of the balloon catheter 2 is inflated to the predefined maximum volume, the balloon
accommodating portion 15 is supported in an erect state by the balloon 8 , and is of
substantially similar transverse cross-section to that of the transverse cross-section
of the inflated balloon 8 .

As discussed above, the internal transverse cross-sectional area of the catheter
accommodating portion 14 and the proximal opening 13 is such as to slideably
accommodate the balloon catheter 2 with the balloon 8 in a deflated state through
the catheter accommodating portion 14 until the balloon 8 is located in the balloon
accommodating portion 15 .

A distal portion 16 of the catheter accommodating portion 14 of the sheath 9 extends
from the balloon accommodating portion 15 for protecting a corresponding distal
portion 17 of the catheter 4 of the balloon catheter 2 . An end wall 18 closes the

distal portion 16, and in turn the sheath 9 .

A locating means, in this embodiment of the invention a guide wire engaging distal
portion 19 of the sheath 9 extends centrally and axially from the end wall 18 at the

closed distal end 11 of the sheath 9 and communicates with the hollow interior
region 12 of the sheath 9 through the end wall 18 for accommodating a distal end 20
of the guide wire 7 extending through the guide wire accommodating lumen (not
shown) in the balloon catheter 2. The guide wire engaging distal portion 19 is also
closed at its distal end 22 in order to maintain the distal end 12 of the sheath 9
closed. The internal diameter of the guide wire engaging distal portion 19 of the

sheath 9 is substantially similar to the outer diameter of the distal end 20 of the guide
wire 7 for releasably and snugly and slideably engaging the distal end 20 of the
guide wire 7 therein. Typically, the diameter of the guide wire engaging distal portion
19 is of diameter just greater than that of the distal end 20 of the guide wire 7 , so

that the distal end 20 of the guide wire 7 can be easily engaged and removed from
the guide wire engaging distal portion 19.

In use, to carry out a procedure or investigation at a remote site in a human or

animal body with a catheter, such as the balloon catheter 2 with the balloon catheter
2 protected by the sheath 9 , initially a guide wire, such as the guide wire 7 is passed
into the sheath 9 through the proximal opening 13 and through the hollow interior
region 12 until the distal end 20 of the guide wire 7 extends into the guide wire
engaging distal portion 19, and is snugly engaged therein. The guide wire 7 thus
sheathed with the sheath 9 is then urged through the appropriate lumen, vessel or a
venal, arterial or other vascular system of the human or animal body until the distal
end 20 of the sheathed guide wire 7 is located adjacent the remote site in the human
or animal body at which the procedure or investigation is to be carried out. With the
sheathed guide wire 7 located at the remote site in the human or animal body, the
distal end 6 of the guide wire accommodating lumen (not shown) of the balloon

catheter 2 is engaged on the proximal end of the guide wire 7 , and the balloon
catheter 2 is then passed along the guide wire 7 , and in turn is entered into the
hollow interior region 12 of the sheath 9 through the proximal opening 13. The
balloon catheter 2 is urged along the guide wire 7 through the sheath 9 until the
distal end portion 17 of the balloon catheter 2 is located within the distal end portion
16 of the sheath 9 and the balloon 8 of the balloon catheter 2 aligned with and

located within the balloon accommodating portion 15 of the sheath 9 . At this stage

the balloon 8 of the sheathed balloon catheter 2 is located in and aligned with the
remote site.

The balloon 8 of the balloon catheter 2 is then inflated, and due to the size and
flexibility of the material of the balloon accommodating portion 15 , inflation of the
balloon 8 is carried out unimpeded by the balloon accommodating portion 15 until

the balloon 8 is inflated to the predefined maximum volume. However, it is desirable
that the balloon 8 should not be inflated beyond the maximum predefined volume,
otherwise inflating of the balloon 8 would be impeded by the balloon accommodating
portion 15. Any impeding of inflating of the balloon 8 would lead to spurious results if
an investigation being carried out at the remote site relied on a relationship between

volume or transverse cross-sectional area of the balloon 8 and inflating pressure of
the inflating medium.

Prior to inflating of the balloon 8 of the balloon catheter 2 , if desired the guide wire 7
may be withdrawn.

On completion of the procedure or investigation, the sheathed balloon catheter 2 is

withdrawn from the human or animal body, and if the guide wire 7 had not already
been withdrawn from the balloon catheter 2 prior to inflating of the balloon 8 , the

guide wire is withdrawn either prior to or simultaneously with the withdrawal of the
sheathed balloon catheter 2 from the subject.

It should, however, be noted that the balloon catheter 2 and the sheath 9 should be

simultaneously withdrawn from the subject.

On being withdrawn from the subject, the sheath 9 is then carefully removed from

the balloon catheter 2 in order to avoid any danger of bodily fluids and other bodily
matter which may adhere to the sheath 9 contaminating the balloon catheter 2 . With
the sheath 9 having been carefully removed from the balloon catheter 2 , the balloon
catheter 2 is clean and should be ready for reuse. However, for safety, in general
the balloon catheter 2 would be wiped with an alcohol wipe. Additionally, since the
guide wire 7 is also protected by the sheath 9 , the guide wire 7 is also ready for
reuse after being wiped with an alcohol wipe.

While the device 1 has been described for use with a guide wire, it is envisaged that
the device 1 may be used without a guide wire, in which case the balloon catheter 2
would be sheathed with the sheath 9 so that the balloon of the balloon catheter is
located in the balloon accommodating portion 15 of the sheath 9 , and the sheathed
balloon catheter 2 would then be urged through an appropriate vessel, lumen or
vascular system to the remote site. It is envisaged that the device 1 could be used
without a catheter, when the sheath 9 is adapted for use with a balloon catheter
suitable for carrying out a procedure in the oesophagus, oesophageal sphincter,
stomach, where the sheathed balloon catheter would be entered nasally or orally
into the subject. It is also envisaged that where the sheath of the device 1 is

adapted for sheathing a balloon catheter suitable for carrying out a procedure or
investigation in the bowel, the large intestine or the small intestine, it is envisaged
that the sheathed catheter sheathed with the sheath of the device 1 may be used
without a guide wire, and in which case, the sheathed balloon catheter would be
entered rectally into the subject.

Referring now to Figs. 5 to 8 , there is illustrated a device, indicated generally by the
reference numeral 30, according to another embodiment of the invention, for
protecting a balloon catheter, which is similar to the balloon catheter 2 , and is also
identified by the reference numeral 2 . The components of the balloon catheter 2 of
Figs. 5 to 8 are identified by the same reference numerals as the corresponding

components of the balloon catheter 2 of Figs. 1 to 4 . The device 30 is substantially
similar to the device 1, and similar components are identified by the same reference
numerals. The main difference between the device 30 and the device 1 is that the

guide wire engaging distal portion which was provided at the distal end of the sheath
9 of the device 1 has been omitted in the device 30.

However, in order to accommodate guiding of the balloon catheter 2 when located
within the sheath 9 through a lumen, a vessel or a vascular system of the human or
animal body to a remote site therein along a guide wire such as the guide wire 7 ,
when the guide wire 7 must be located externally of the balloon catheter 2 , the
sheath 9 of the device 30 is provided with a guide wire engaging means, namely, an
engagement element which is also according to the invention, and in this case
comprises a tab 3 1 extending radially from the distal portion 16 of the sheath 9
adjacent the balloon accommodating portion 15. A n eyelet 33 located in the tab 3 1
defines a guide wire engaging bore 34 for slideably engaging a guide wire 7 , so that
the balloon catheter 2 within the sheath 9 can be guided along the guide wire 7
through the lumen, vessel or vascular system of a human or animal subject. The tab
3 1 is of a material similar to that of the sheath 9 , and is ultrasonically welded to the

sheath 9 adjacent the balloon accommodating portion 15.

Otherwise the device 30 is similar to the device 1.

In use, the balloon catheter 2 located within and sheathed by the sheath 9, with the

balloon 8 located in the balloon accommodating portion 15 is guided to the remote

site in the human or animal body through the lumen, vessel or vascular system, as
the case may be along the guide wire 7. The guide wire 7 is initially passed through
the lumen, vessel or vascular system until the distal end 20 of the guide wire 7 is
located adjacent the remote site. With the balloon catheter 2 located within the
sheath 9 , in other words, fully sheathed by the sheath 9 , the eyelet 33 of the tab 3 1
is then engaged onto the guide wire 7 at the proximal end thereof. The sheathed

balloon catheter 2 is urged along the guide wire 7 with the eyelet 33 slideably

engaging the guide wire 7 , thus guiding the sheathed balloon catheter 2 to the
remote site through the lumen, vessel or vascular system of the human or animal
body. On the balloon 8 of the sheathed balloon catheter 2 being located at the
remote site, in general, the guide wire 7 is withdrawn, and the balloon 8 of the
balloon catheter 1 is then inflated as already described.

Thereafter operation of the balloon catheter 2 and the device 30 is similar to that of
the balloon catheter 2 and the device 1.

On completion of the procedure or investigation, the sheathed balloon catheter 2 is

removed from the human or animal body, and the sheath 9 is then carefully removed
from the balloon catheter 2 in order to avoid contamination of the balloon catheter 2
with bodily fluid and other bodily matter which may adhere to the sheath 9 .
Thereafter, the balloon catheter 2 is ready for use subject to being wiped with an
alcohol wipe.

In this embodiment of the invention the guide wire 7 will most likely have become

contaminated with bodily fluid and other bodily matter, and if the guide wire is being
reused, thorough cleansing and sterilising of the guide wire would be required.

However, if desired, the guide wire may also be sheathed with a sheath extending
between an open proximal end and a closed distal end. The guide wire 2 1 located

within the sheath would then be passed through the lumen, vessel or vascular
system of the human or animal subject until the distal end of the sheathed guide wire
is located adjacent the remote site. The eyelet 33 of the tab 3 1 would then be

passed along the sheathed guide wire and urged along the sheathed guide wire for

guiding the sheathed balloon catheter 2 to the remote site. On withdrawal of the
sheathed guide wire from the subject, the sheath would then be carefully removed
from the guide wire to avoid contamination of the guide wire with bodily fluids and
other bodily matter which may adhere to the sheath.

Referring now to Figs. 9 and 10, there is illustrated a device according to another
embodiment of the invention, indicated generally by the reference numeral 50, for
protecting a balloon catheter, similar to the balloon catheter described with reference
to Figs. 1 to 4 from contamination by bodily fluids and other bodily matter during use,
so that the balloon catheter may be reused. In this embodiment of the invention the

device 50 comprises an elongated sheath 5 1 extending from an open proximal end
52 to a closed distal end 53, and defines a hollow interior region 54 for

accommodating a balloon catheter similar to the balloon catheter 2 therein. A

proximal opening 55 at the open proximal end 52 accommodates the balloon
catheter into the hollow interior region 54.

The sheath 50 is formed in one piece as will be described below of either translucent
or transparent polyurethane material of thickness of the order of 50 microns. The
sheath 5 1 defines a catheter accommodating portion 56 extending from the proximal
opening 55 and a balloon accommodating portion 57 adjacent the distal end 53 of
the sheath 51. A distal portion 58 of the sheath 5 1 extends from the balloon
accommodating portion 57 for accommodating the distal portion 17 of the catheter 2
and to form a locating means for locating a distal end of a guide wire such as the

distal end 20 of the guide wire 7 in the sheath 5 1 . The distal portion 58 converges to
an apex 59 which acts as a locating means for locating the distal end 20 of the guide

wire 7 centrally in the sheath 5 1 .

An inlet hub 60 of plastics material is located in the proximal opening 55 and is
sealably secured to the sheath 5 1 by heat welding of the sheath 5 1 to the inlet hub
60. A bore 6 1 through the inlet hub 60 communicates with the hollow interior region

54 of the sheath 5 1 for accommodating the guide wire 7 and the balloon catheter 2
into the hollow interior region 54 of the sheath 5 1 .

Referring now in particular to Fig. 10 , in this embodiment of the invention the device
50 is formed from an elongated tube 62 of polyurethane film material of

approximately 50 microns thickness. The diameter of the tube 62 when configured
to be of circular transverse cross-section is selected to correspond to the desired

diameter of the balloon accommodating portion 57. The sheath 5 1 is formed from
the elongated tube 62 by sealably securing opposite sides of the tube along a heat
seal weld line 63 from the open proximal end 52 to the balloon accommodating
portion 57. The heat seal weld line 63 inclines from the distal end of the catheter

accommodating portion 56 to the balloon accommodating portion 57 at 64. A
redundant portion 65 of the tube 62 is removed along the catheter accommodating
portion 56 by cutting the redundant portion 65 from the remainder of the sheath

along a cut line 66.

The distal end of the elongated tube 62 is cut with two bias cuts along cut lines 67
and 68, and the tube 62 is sealed along heat weld lines 69 and 70 in order to

sealably close the distal end portion 58, and so that the distal end portion 58
converges to the apex 59, and the hollow interior region 54 is sealably closed.

In use, a guide wire such as the guide wire 7 is inserted into the hollow interior

region 54 of the sheath 5 1 through the bore 6 1 of the inlet hub 60 at the open

proximal end 52 until the distal end 20 of the guide wire engages within the apex 59
of the converging distal end portion 58. The sheathed guide wire 7 is then entered
into the lumen, vessel or vascular system of the human or animal body and is urged

therethrough until the distal end 20 of the sheathed guide wire 7 is located adjacent
the remote site. With the distal end guide wire accommodating lumen of a balloon
catheter such as the balloon catheter 2 engaged on the proximal end of the guide
wire 7 , the balloon catheter 2 is then passed along the guide wire 7 as already
described with reference to the device 1 of Figs. 1 to 4 , and is entered through the
bore 6 1 in the inlet hub 60 to the hollow interior region 54 of the sheath 5 1 until the
balloon 8 of the balloon catheter 2 is located in the balloon accommodating portion
57. At which stage the balloon 8 of the balloon catheter and the balloon

accommodating portion 57 should be located in and aligned with the remote site.

Thereafter use of the device 50 is similar to that of the device 1 described with
reference to Figs. 1 to 4 .

While in this embodiment of the invention the balloon accommodating portion 57 of
the device 50 is not axially aligned with the catheter accommodating portion 56 of
the sheath 51, this does not affect the operation of the device 50. However, if
desired, the device 50 could be appropriately formed from the elongated tube 62
with the balloon accommodating portion 57 substantially axially aligned with the

catheter accommodating portion 56 as in the case of the devices 1 and 30.

Referring now to Figs. 11 and 12, there is illustrated a device also according to the
invention, indicated generally by the reference numeral 80, for protecting a balloon

catheter similar to the balloon catheter 2 of Figs. 1 to 4 from contamination by bodily

fluids and other bodily matter during use so that the balloon catheter 2 can be
reused. The device 80 is substantially similar to the device 50 and similar

components are identified by the same reference numerals. The main difference
between the device 80 and the device 50 is that the device 80 is adapted for use

with a guide wire externally of the device. Thus, in this embodiment of the invention,
after the device 80 has been formed from an elongated tube, similar to the elongated
tube 62, a further transverse heat seal weld line 8 1 is formed extending transversely
across the elongated tube between the distal end of the balloon accommodating
portion 57 and the proximal end of the converging distal end portion 58. The heat

seal weld line 8 1 sealably closes the balloon accommodating portion 57 and in turn

the hollow interior region 54 of the sheath 5 1 . The converging distal end portion 58
in this embodiment of the invention is provided with a guide wire engaging bore 82

extending through an eyelet 84 secured in the converging distal end portion 58 so
that the converging distal end portion 58 acts as a tab 85, which is substantially
similar to the tab 3 1 of the device 30 to form an engagement element. Thus, when
the distal end portion 58 is bent along the heat seal weld line 8 1 at 90° relative to the
central axis of the balloon accommodating portion 57, the converging distal end
portion 58 forms the tab 85 with the bore 82 aligned to engage a guide wire

externally of the device 80.

Use of the device 80 in conjunction with a guide wire and a balloon catheter is

similar to that already described with reference to the device 30.

Referring now to Figs. 13 to 15, there is illustrated a device according to a further

embodiment of the invention, indicated generally by the reference numeral 90, also
for protecting a balloon catheter similar to the balloon catheter of Figs. 1 to 4 from
contamination by bodily fluids and other bodily matter during use, so that the balloon
catheter 2 can be reused. The device 90 is substantially similar to the device 50,
and similar components are identified by the same reference numerals. The device

90 is formed from an elongated tube similar to the tube 62. However, in this

embodiment of the invention the device 90 is provided for use with a guide wire,
similar to the guide wire 7 , externally of the device 90. An engagement element 92
to externally engage the guide wire is formed in the tube 60 adjacent the balloon

accommodating portion 57 by a heat seal weld line 93 which seals the guide wire
accommodating element 92 from the balloon accommodating portion 57, thereby
sealing the balloon accommodating portion 57, and in turn the hollow interior region
54. However, in this embodiment of the invention the inclined portion 64 of the heat

seal weld line 63 and the heat weld line 69 terminate at the heat weld line 93, so that

the engagement element 92 defines an elongated guide wire accommodating bore
95 extending parallel to and along the balloon accommodating portion 57, and

externally thereof, for slideably engaging the guide wire.

Otherwise, the device 90 is similar to the device 50, and use of the device 90 is
similar to use of the device 30 of Figs. 5 to 8 , whereby once the guide wire has been
urged through a lumen, vessel or vascular system of the human or animal body to a

remote site, the device 90 with the balloon catheter 2 located in the hollow interior
region 54 of the sheath 5 1 , and thus sheathed by the sheath 5 1 is then engaged on
the proximal end of the guide wire 7 by engaging the guide wire accommodating
bore 95 on the guide wire 7 . The sheathed balloon catheter is then urged along the
guide wire with the guide wire accommodating bore 95 of the engagement element
92 slideably engaging the guide wire 7 until the balloon of the sheathed balloon

catheter 2 is located at the remote site.

Otherwise, the device 90 is similar to the device 50, and its use is similar to that of
the device 30.

While the devices 1, 30, 50, 80 and 90 have been described for use with a balloon
catheter, it is envisaged, in certain cases, that the sheath of the devices 1, 30, 50, 80
and 90 may be provided for use with a non-balloon catheter, in other words, a

catheter which is provided without a balloon. In which case the balloon
accommodating portion of the sheaths may be omitted.

It will also be appreciated that the balloon accommodating portion of the sheaths will

be provided at a location along the sheath corresponding to the location of the

balloon on the balloon catheter. It is also envisaged that where a balloon catheter is
provided with more than one balloon and the balloons are spaced apart along the

catheter, an appropriate number of similarly spaced apart balloon accommodating
portions would be provided along the sheaths, in order to accommodate the

respective balloons. In certain cases a single balloon accommodating portion may
be provided to accommodate a plurality of balloons of a balloon catheter, even

where the balloons are spaced apart along the balloon catheter.

While the devices 1 , 30, 50, 80 and 90 have been described for use with a balloon
catheter of the type disclosed in PCT Published Application Specifications Nos.
WO 2009/001325 and WO 2009/001328, which are balloon catheters typically for
use in determining the volume of a lumen or vessel or the transverse cross-sectional

area of a lumen or vessel, for example, the oesophagus, the oesophageal sphincter,
the stomach or a portion thereof formed by bariatric surgery, it is envisaged that the
devices 1, 30, 50, 80 and 90 may be provided for use with any other types of balloon
catheters, for example, a balloon catheter of the type for dilating a lumen, a portion
of a lumen, a vessel or a portion thereof, for example, the oesophagus, or for
ablating tissue in a lumen or vessel, such as the oesophagus. The devices 1, 30,
50, 80 and 90 may also be provided for protecting a balloon catheter for dilating an

occlusion in a lumen or a vessel, for example, in a blood vessel of the cardiovascular
system or an occlusion in the oesophagus, and the devices 1, 30, 50, 80 and 90 may

also be provided for protecting a balloon catheter of the type used for determining

the volume of a blood vessel or a cavity of the heart, or for any other purpose. It is
also envisaged that the devices 1, 30, 50, 80 and 90 may be used in conjunction

with a balloon catheter of the type for determining the distensibility of a sphincter,
lumen or vessel.

While the sheath of the devices 1, 30, 50, 80 and 90 have been described as being
of a particular type of film material, and of a particular material thickness, any other
suitable type of material and suitable thickness of material may be used.

While the devices 30 and 80 have has been described as comprising a single guide
wire engaging tab located at the distal end of the sheath, it is envisaged that in
certain cases, a plurality of guide wire engaging tabs may be provided at spaced

apart intervals along the length of the sheath, or at least along the length of a distal

portion thereof, for engaging the guide wire at spaced apart intervals. Each tab

would be provided with a guide wire engaging bore, which typically, may be formed
by an eyelet or otherwise. Additionally, while the guide wire engaging means has

been described as comprising a tab, any other suitable guide wire engaging means
for engaging a guide wire externally of the sheath may be provided.

It will also be appreciated that while the sheath of the devices 1, 30, 50, 80 and 90

have been described as comprising a balloon accommodating portion, where the
devices are to be used with a non-balloon catheter, the balloon accommodating
portion may be dispensed with.

While the majority of the devices for protecting a balloon catheter have been
described as comprising an engagement means for either internally or externally
engaging a guide wire, in certain cases, it is envisaged that the devices for
protecting a balloon catheter may be provided without an engagement means for
engaging a guide wire, either internally or externally of the device.

Claims
1.

A device for protecting a balloon catheter, the device comprising an

elongated sheath extending between an open proximal end and a closed distal end,
the proximal end of the sheath defining a proximal opening into the sheath, the
sheath being adapted to accommodate the balloon catheter therein, and comprising

a balloon accommodating portion adapted to accommodate a balloon of the balloon
catheter, and being adapted to permit substantially unrestricted inflating of the
balloon of the balloon catheter to a predefined maximum volume.

2.

A device as claimed in Claim 1 in which the balloon accommodating portion

is located to accommodate the balloon of the balloon catheter when the balloon

catheter is fully located in the sheath.

3.

A device as claimed in Claim 1 or 2 in which the balloon accommodating

portion is located adjacent the distal end of the sheath.

4.

A device as claimed in any preceding claim in which the sheath is adapted to

slideably accommodate the balloon catheter therein for accommodating the balloon
of the balloon catheter into the balloon accommodating portion of the sheath.

5.

A device as claimed in any preceding claim in which the sheath is of a

material configurable to adopt a transverse cross-section of shape substantially

similar to the shape of the transverse cross-section of the balloon catheter.

6.

A device as claimed in Claim 5 in which the transverse cross-section of the

sheath when adopting the shape substantially similar to the shape of the transverse

cross-section of the balloon catheter is of transverse cross-section greater than the
transverse cross-section of the balloon catheter.

7.

A device as claimed in any preceding claim in which the sheath is of a

material configurable to define an elongated bore through which the balloon catheter
is longitudinally slideable from the proximal opening to the distal end of the sheath.

8.

A device as claimed in any preceding claim in which the sheath is of a

flexible material.

9.

A device as claimed in any preceding claim in which the balloon

accommodating portion is of a material configurable to adopt a transverse crosssection of shape substantially similar to the shape of the transverse cross-section
adopted by the balloon of the balloon catheter when inflated.

10.

A device as claimed in Claim 9 in which the transverse cross-section of the

balloon accommodating portion when adopting the shape substantially similar to the

shape of the transverse cross-section of the balloon when inflated to the maximum
predefined volume is of transverse cross-section which is equal to the transverse
cross-section of the balloon when inflated to the predefined maximum volume.

11.

A device as claimed in Claim 9 in which the transverse cross-section of the

balloon accommodating portion when adopting the shape substantially similar to the

shape of the transverse cross-section of the balloon when inflated to the maximum
predefined volume is of transverse cross-section which is greater than the
transverse cross-section of the balloon when inflated to the predefined maximum
volume.

12.

A device as claimed in any preceding claim in which the balloon

accommodating portion is urgeable by the balloon of the balloon catheter from a
collapsed state with the balloon of the balloon catheter deflated to an erect state with
the balloon of the balloon catheter inflated to the predefined maximum volume with
substantially no stretching of the material of the balloon accommodating portion.

13.

A device as claimed in Claim 13 in which the balloon accommodating portion

is adapted to be of greater transverse cross-sectional area when in the erect state

than the transverse cross-sectional area of the sheath when configured to

accommodate the transverse cross-section of the catheter of the balloon catheter.

14.

A device as claimed in any preceding claim in which the balloon

accommodating portion is of material similar to the material of the sheath.

15.

A device as claimed in any preceding claim in which the sheath and the

balloon accommodating portion of the sheath are integrally formed.

16.

A device as claimed in any preceding claim in which the sheath is of a film

material.

17.

A device as claimed in Claim 16 in which the film material of the sheath is of

thickness in the range of 25 microns to 75 microns.

18.

A device as claimed in Claim 16 or 17 in which the film material of the sheath

is of thickness of the order of 50 microns.

19.

A device as claimed in any preceding claim in which the sheath is of a

plastics material.

20.

A device as claimed in any preceding claim in which the balloon

accommodating portion of the sheath is of axial length substantially similar to the
axial length of the balloon of the balloon catheter.

2 1.

A device as claimed in any of Claims 1 to 19 in which the balloon

accommodating portion of the sheath is of axial length greater than the axial length
of the balloon of the balloon catheter.

22.

A device as claimed in any preceding claim in which the sheath is adapted to

accommodate a guide wire.

23.

A device as claimed in Claim 22 in which the sheath is adapted to internally

accommodate a guide wire.

24.

A device as claimed in Claim 22 or 23 in which the sheath is adapted to

accommodate the guide wire through the proximal opening into the sheath with the

distal end of the guide wire located adjacent the distal end of the sheath.

25.

A device as claimed in Claim 24 in which the distal end of the sheath is

adapted to engage the distal end of the guide wire.

26.

A device as claimed in Claim 24 or 25 in which the sheath comprises a

locating means adjacent the distal end thereof for locating the distal end of the guide

wire adjacent the distal end of the sheath.

27.

A device as claimed in Claim 26 in which the locating means comprises a

distal portion of the sheath of transverse cross-sectional area adapted to engage the

distal end of the guide wire.

28.

A device as claimed in Claim 26 or 27 in which the locating means is adapted

to releasably engage the distal end of the guide wire.

29.

A device as claimed in any of Claims 26 to 28 in which the locating means

slideably engages the guide wire.

30.

A device as claimed in Claim 26 in which the locating means is formed by a

distal portion of the sheath, the distal portion of the sheath tapering to an apex
engageable with the distal end of the guide wire.

3 1.

A device as claimed in any of Claims 22 to 30 in which the sheath is adapted

to accommodate passing a balloon catheter through the sheath along a guide wire
located in the sheath.

32.

A device as claimed in any of Claims 1 to 2 1 in which the sheath is adapted

to engage a guide wire externally of the sheath.

33.

A device as claimed in Claim 32 in which the sheath comprises an

engagement means for engaging the guide wire externally of the sheath.

34.

A device as claimed in Claim 33 in which the engagement means is adapted

for slideably engaging the guide wire.

35.

A device as claimed in Claim 33 or 34 in which the engagement means is

located externally of the sheath.

36.

A device as claimed in any of Claims 33 to 35 in which the engagement

means is connected to the sheath.

37.

A device as claimed in any of Claims 33 to 36 in which the engagement

means comprises an engagement element having a guide wire accommodating
opening extending therethrough.

38.

A device as claimed in Claim 37 in which the engagement element extends

from the sheath.

39.

A device as claimed in Claim 37 or 38 in which the engagement element

extends transversely from the sheath.

40.

A device as claimed in any of Claims 37 to 39 in which the engagement

element comprises a tab extending from the sheath.

4 1.

A device as claimed in Claim 40 in which the guide wire accommodating

opening is formed by a guide wire accommodating bore extending through the tab

for slideably engaging the guide wire.

42.

A device as claimed in Claim 4 1 in which the guide wire accommodating bore

extending through the tab is defined by an eyelet located in the tab.

43.

A device as claimed in any of Claims 37 to 40 in which the engagement

element comprises an elongated engagement element defining an elongated guide
wire accommodating bore extending therethrough.

44.

A device as claimed in Claim 43 in which the engagement element is located

on the sheath with the guide wire accommodating bore extending substantially

parallel to the sheath.

45.

A device as claimed in Claim 43 or 44 in which the engagement element is

located extending along the balloon accommodating portion of the sheath.

46.

A device as claimed in any of Claims 43 to 45 in which the engagement

element is integrally formed with the sheath.

47.

A device as claimed in any of Claims 33 to 46 in which the engagement

means is located towards the distal end of the sheath.

48.

A device as claimed in any of Claims 33 to 47 in which a plurality of

engagement means are provided spaced apart along the sheath.

49.

In combination the sheath of the device as claimed in any preceding claim

and a balloon catheter.

50.

The combination as claimed in Claim 45 and a guide wire.

5 1.

A device for protecting a catheter, the device comprising an elongated sheath

extending between an open proximal end and a closed distal end, the proximal end
of the sheath defining a proximal opening to the sheath, the sheath being adapted to
accommodate a guide wire and a catheter therein through the proximal opening, the
distal end of the sheath being adapted to engage a distal end of a guide wire, and
the sheath being adapted to accommodate passing a catheter through the sheath
along a guide wire located in the sheath.

52.

A device as claimed in Claim 5 1 in which the sheath comprises a locating

means adjacent the distal end thereof for locating the distal end of the guide wire
adjacent the distal end of the sheath.

53.

A device as claimed in Claim 52 in which the locating means comprises a

distal portion of the sheath of transverse cross-sectional area adapted to engage the

distal end of the guide wire.

54.

A device as claimed in Claim 52 or 53 in which the locating means is adapted

to releasably engage the distal end of the guide wire.

55.

A device as claimed in any of Claims 52 to 54 in which the transverse cross-

sectional area of the locating means is adapted to snugly and slideably engage the

distal end of the guide wire therein.

56.

A device as claimed in any of Claims 52 to 55 in which the locating means is

formed of similar material to the material of the sheath.

57.

A device as claimed in any of Claims 52 to 56 in which the locating means is

formed integrally with the sheath.

58.

A device as claimed in Claim 52 in which the locating means comprises a

distal tapering portion of the sheath which substantially tapers to an apex at the
distal end of the sheath for locating the distal end of the guide wire adjacent the

distal end of the sheath.

59.

A device as claimed in any of Claims 5 1 to 58 in which the sheath is adapted

to slideably accommodate the catheter through the sheath.

60.

A device as claimed in any of Claims 5 1 to 59 in which the sheath is of a

material configurable to adopt a transverse cross-section of shape substantially

similar to the shape of the transverse cross-section of the catheter.

6 1.

A device as claimed in Claim 60 in which the transverse cross-section of the

sheath when adopting the shape substantially similar to the shape of the transverse

cross-section of the balloon catheter is of transverse cross-section greater than the
transverse cross-section of the balloon catheter.

62.

A device as claimed in any of Claims 5 1 to 6 1 in which the sheath is of a

material configurable to define an elongated bore through which the catheter is
longitudinally slideable from the proximal opening to the distal end of the sheath.

63.

A device as claimed in any of Claims 5 1 to 62 in which the sheath is of a

flexible material.

64.

A device as claimed in any of Claims 5 1 to 63 in which the sheath is of a film

material.

65.

A device as claimed in Claim 64 in which the film material of the sheath is of

thickness in the range of 25 microns to 75 microns.

66.

A device as claimed in Claim 64 or 65 in which the film material of the sheath

is of thickness of the order of 50 microns.

67.

A device as claimed in any of Claims 5 1 to 66 in which the sheath is of a

plasties material.

68.

In combination the device as claimed in any of Claims 5 1 to 67 and a

catheter.

69.

The combination as claimed in Claim 68 and a guide wire.

70.

A device for protecting a catheter, the device comprising an elongated sheath

extending between an open proximal end and a closed distal end, the proximal end
of the sheath defining a proximal opening to the sheath, the sheath being adapted to
accommodate the catheter therein through the proximal opening, and an
engagement means being connected to the sheath for engaging a guide wire
externally of the sheath.

7 1.

A device as claimed in Claim 70 in which the engagement means is located

externally of the sheath.

72.

A device as claimed in Claim 70 or 7 1 in which the engagement means

comprises an engagement element.

73.

A device as claimed in Claim 72 in which a guide wire accommodating

opening extends through the engagement element for engaging the guide wire.

74.

A device as claimed in Claim 73 in which the guide wire accommodating

opening extending through the engagement element is adapted for slideably
engaging the guide wire.

75.

A device as claimed in any of Claims 72 to 74 in which the engagement

element comprises a tab extending from the sheath.

76.

A device as claimed in Claim 75 in which the guide wire accommodating

opening is provided by a guide wire accommodating bore which extends through the
tab for slideably engaging a guide wire.

77.

A device as claimed in Claim 76 in which the guide wire accommodating bore

extending through the tab is defined by an eyelet located in the tab.

78.

A device as claimed in Claim 70 in which the engagement element defines

an elongated guide wire accommodating bore and extends along a portion of the

sheath.

79.

A device as claimed in Claim 78 in which the guide wire accommodating bore

extends substantially parallel to the sheath.

80.

A device as claimed in any of Claims 70 to 79 in which the engagement

means is located adjacent the distal end of the sheath.

8 1.

A device as claimed in any of Claims 70 to 80 in which the engagement

means is of a material similar to the material of the sheath.

82.

A device as claimed in any of Claims 70 to 8 1 in which the engagement

means is formed integrally with the sheath.

83.

A device as claimed in any of Claims 70 to 82 in which a plurality of

engagement means are provided spaced apart along the sheath.

84.

A device as claimed in any of Claims 70 to 83 in which the sheath is adapted

to slideably accommodate the catheter through the sheath.

85.

A device as claimed in any of Claims 70 to 84 in which the sheath is of a

material configurable to adopt a transverse cross-section of shape substantially

similar to the shape of the transverse cross-section of the catheter.

86.

A device as claimed in Claim 85 in which the transverse cross-section of the

sheath when adopting the shape substantially similar to the shape of the transverse

cross-section of the balloon catheter is of transverse cross-section greater than the

transverse cross-section of the balloon catheter.

87.

A device as claimed in any of Claims 70 to 86 in which the sheath is of a

material configurable to define an elongated bore through which the catheter is

longitudinally slideable from the proximal opening to the distal end of the sheath.

88.

A device as claimed in any of Claims 70 to 87 in which the sheath is of a

flexible material.

89.

A device as claimed in any of Claims 70 to 88 in which the sheath is of a film

material.

90.

A device as claimed in Claim 89 in which the film material of the sheath is of

thickness in the range of 25 microns to 75 microns.

9 1.

A device as claimed in Claim 89 or 90 in which the film material of the sheath

is of thickness of the order of 50 microns.

92.

S

A device as claimed in any of Claims 70 to 9 1 in which the sheath is of a

plastics material.

93.

In combination a device as claimed in any of Claims 70 to 92 and a catheter.

94.

The combination as claimed in Claim 93 and a guide wire.

95.

An engagement element for a sheath for a catheter, the engagement element

0

being adapted for mounting externally on the sheath and having a guide wire
accommodating opening for slideably engaging a guide wire.

5

96.

A method for protecting a catheter, the method comprising providing an

elongated sheath extending between an open proximal end and a closed distal end,
the proximal end of the sheath defining a proximal opening into the sheath, the
sheath being adapted to accommodate the catheter therein through the proximal
opening, the method further comprising passing a guide wire into the sheath through
0

the proximal opening thereof, and passing the catheter into the sheath through the
proximal opening thereof over the guide wire.

97.

A method as claimed in Claim 96 in which the guide wire is located in the

sheath with a distal end of the guide wire adjacent the distal end of the sheath.
5

98.

A method as claimed in Claim 96 or 97 in which the distal end of the sheath

is adapted to engage the distal end of the guide wire.

99.

0

A method as claimed in any of Claims 96 to 98 in which a locating means is

provided adjacent the distal end of the sheath for locating the distal end of the guide
wire adjacent the distal end of the sheath.

100.

A method as claimed in Claim 99 in which the locating means comprises a

distal portion of the sheath of transverse cross-sectional area adapted to engage the
distal end of the guide wire.

101.

A method as claimed in Claim 99 or 100 in which the locating means is

adapted to releasably engage the distal end of the guide wire.

102.

A method as claimed in Claim 99 in which the locating means is formed by a

portion of the sheath adjacent the distal end thereof, the distal portion of the sheath

substantially tapering to an apex engageable with the distal end of the guide wire.

103.

A method as claimed in any of Claims 96 to 102 in which the sheath is

adapted for protecting a balloon catheter, and the sheath is provided with a balloon
accommodating portion for accommodating a balloon of the balloon catheter, and
the catheter is passed along the guide wire through the sheath until the balloon of
the balloon catheter is located in the balloon accommodating portion of the sheath.

104.

A method as claimed in Claim 103 in which the balloon accommodating

portion is located to accommodate the balloon of the balloon catheter when the

balloon catheter is fully located in the sheath.

105.

A method as claimed in Claim 103 or 104 in which the balloon

accommodating portion is located adjacent the distal end of the sheath.

106.

A method as claimed in any of Claims 103 to 105 in which the sheath is

adapted to slideably accommodate the balloon catheter therein for accommodating
the balloon of the balloon catheter into the balloon accommodating portion of the
sheath.

107.

A method as claimed in any of Claims 103 to 106 in which the balloon

accommodating portion is adapted to permit substantially unrestricted inflating of the
balloon of the balloon catheter to a predefined maximum volume.

108.

A method as claimed in Claim 107 in which the balloon accommodating

portion is of a material configurable to adopt a transverse cross-section of shape

substantially similar to the shape of the transverse cross-section of the balloon of the
balloon catheter when inflated.

109.

A device as claimed in Claim 108 in which the transverse cross-section of the

balloon accommodating portion when adopting the shape substantially similar to the

shape of the transverse cross-section of the balloon when inflated to the maximum
predefined volume is of transverse cross-section which is equal to the transverse

cross-section of the balloon when inflated to the predefined maximum volume.

110.

A device as claimed in Claim 108 in which the transverse cross-section of the

balloon accommodating portion when adopting the shape substantially similar to the

shape of the transverse cross-section of the balloon when inflated to the maximum
predefined volume is of transverse cross-section which is greater than the

transverse cross-section of the balloon when inflated to the predefined maximum
volume.

111.

A method as claimed in any of Claims 107 to 110 in which the balloon

accommodating portion is urgeable by the balloon of the balloon catheter from a
collapsed state with the balloon of the balloon catheter deflated to an erect state with

the balloon of the balloon catheter inflated to the predefined maximum volume
without stretching of the material of the balloon accommodating portion.

112.

A method as claimed in any of Claims 103 to 111 in which the balloon

accommodating portion is adapted to be of greater transverse cross-sectional area
when in the erect state than the transverse cross-sectional area of the sheath when
configured to correspond with the transverse cross-section of the catheter of the
balloon catheter.

113.

A method as claimed in any of Claims 103 to 112 in which the balloon

accommodating portion is of material similar to the material of the sheath.

114.

A method as claimed in any of Claims 103 to 113 in which the sheath and the

balloon accommodating portion of the sheath are integrally formed.

115.

A method as claimed in any of Claims 103 to 1 14 in which the balloon

accommodating portion of the sheath is of axial length substantially similar to the
axial length of the balloon of the balloon catheter.

116.

A method as claimed in any of Claims 103 to 1 15 in which the balloon

accommodating portion of the sheath is of axial length greater than the axial length
of the balloon of the balloon catheter.

117.

A method as claimed in any of Claims 96 to 116 in which the sheath is of a

material configurable to adopt a transverse cross-section of shape substantially
similar to the shape of the transverse cross-section of the balloon catheter.

1 18.

A method as claimed in claim 117 in which the transverse cross-section of

the sheath when adopting the shape substantially similar to the shape of the
transverse cross-section of the balloon catheter is of transverse cross-section
greater than the transverse cross-section of the balloon catheter.

1 19.

A method as claimed in any of Claims 96 to 118 in which the sheath is of a

material configurable to define an elongated bore through which the catheter is
longitudinally slideable from the proximal opening to the distal end of the sheath.

120.

A method as claimed in any of Claims 96 to 119 in which the sheath is of a

flexible material.

121.

A method as claimed in any of Claims 96 to 120 in which the sheath is of a

film material.

122.

A method as claimed in Claim 121 in which the film material of the sheath is

of thickness in the range of 25 microns to 75 microns.

123.

A method as claimed in Claim 121 or 122 in which the film material of the

sheath is of thickness of the order of 50 microns.

124.

A method as claimed in any of Claims 96 to 123 in which the sheath is of a

plastics material.

125.

A method for locating a catheter at a remote site in a human or animal body,

the method comprising providing an elongated sheath extending between an open
proximal end and a closed distal end, the proximal end defining a proximal opening
into the sheath, the sheath being adapted to accommodate the catheter through the
proximal opening, the method further comprising passing a guide wire into the
sheath through the proximal opening thereof, urging the guide wire sheathed by the
sheath through a lumen, vessel or vascular system in the human or animal body until
a distal end of the sheathed guide wire is located substantially adjacent the remote
site, passing the catheter into the sheath through the proximal opening along the

guide wire with a lumen of the catheter engaging the guide wire until a distal end of
the catheter is located adjacent the remote site.

126.

A method as claimed in Claim 125 in which the guide wire is passed through

the sheath until the distal end of the guide wire engages the distal end of the sheath.

127.

A method as claimed in Claim 125 or 126 in which the catheter is passed

through the sheath until the distal end of the catheter is located adjacent the distal
end of the sheath.

128.

A method as claimed in any of Claims 125 to 127 in which the distal end of

the sheath is adapted to engage the distal end of the guide wire.

129.

A method as claimed in any of Claims 125 to 128 in which the lumen of the

catheter adjacent the distal end thereof is engaged on a proximal end of the guide
wire prior to passing the catheter into the sheath.

130.

A method as claimed in any of Claims 125 to 129 in which the sheath

comprises a locating means adjacent the distal end thereof for engaging and

locating the distal end of the guide wire adjacent the distal end of the sheath.

131 .

A method as claimed in Claim 130 in which the locating means comprises a

distal portion of the sheath of transverse cross-sectional area adapted to engage the
distal end of the guide wire.

132.

A method as claimed in Claim 130 or 131 in which the locating means is

adapted to releasably and slideably engage the distal end of the guide wire.

133.

A method as claimed in Claim 132 in which the locating means is formed by a

portion of the sheath adjacent the distal end tapering substantially to an apex

engageable with the distal end of the guide wire.

134.

A method as claimed in any of Claims 125 to 133 in which the sheath is of a

material configurable to adopt a transverse cross-section of shape substantially

similar to the shape of the transverse cross-section of the catheter.

135.

A method as claimed in Claim 134 in which the transverse cross-section of

the sheath when adopting the shape substantially similar to the shape of the
transverse cross-section of the balloon catheter is of transverse cross-section
greater than the transverse cross-section of the balloon catheter.

136.

A method as claimed in any of Claims 125 to 135 in which the sheath is of a

material configurable to define an elongated bore through which the catheter is

longitudinally slideable from the proximal opening to the distal end of the sheath.

137.

A method as claimed in any of Claims 125 to 136 in which the catheter to be

located at the remote site is a balloon catheter and the sheath is provided with a
balloon accommodating portion for accommodating a balloon of the balloon catheter,
and the catheter is urged along the guide wire through the sheath until the balloon of

the balloon catheter is located in the balloon accommodating portion of the sheath.

138.

A method as claimed in Claim 137 in which the balloon accommodating

portion is located to accommodate the balloon of the balloon catheter when the
balloon catheter is fully located in the sheath.

139.

A method as claimed in Claim 137 or 138 in which the balloon

accommodating portion is located adjacent the distal end of the sheath.

140.

A method as claimed in any of Claims 137 to 139 in which the sheath is

adapted to slideably accommodate the balloon catheter therein for accommodating
the balloon of the balloon catheter into the balloon accommodating portion of the
sheath.

141.

A method as claimed in any of Claims 136 to 140 in which the balloon

accommodating portion is adapted to permit substantially unrestricted inflating of the
balloon of the balloon catheter to a predefined maximum volume.

142.

A method as claimed in Claim 141 in which the balloon accommodating

portion is of a material configurable to adopt a transverse cross-section of shape

substantially similar to the shape of the transverse cross-section of the balloon of the
balloon catheter when inflated.

143.

A method as claimed in Claim 142 in which the transverse cross-section of

the balloon accommodating portion when adopting the shape substantially similar to
the shape of the transverse cross-section of the balloon when inflated to the
maximum predefined volume is of transverse cross-section which is equal to the
transverse cross-section of the balloon when inflated to the predefined maximum
volume.

144.

A method as claimed in Claim 142 in which the transverse cross-section of

the balloon accommodating portion when adopting the shape substantially similar to
the shape of the transverse cross-section of the balloon when inflated to the
maximum predefined volume is of transverse cross-section which is greater than the
transverse cross-section of the balloon when inflated to the predefined maximum
volume.

145.

A method as claimed in any of Claims 141 to 144 in which the balloon

accommodating portion is urgeable by the balloon of the balloon catheter from a
collapsed state with the balloon of the balloon catheter deflated to an erect state with
the balloon of the balloon catheter inflated to the predefined maximum volume
without stretching of the material of the balloon accommodating portion.

146.

A method as claimed in any of Claims 137 to 145 in which the balloon

accommodating portion is adapted to be of greater transverse cross-sectional area
when in the erect state than the transverse cross-sectional area of the sheath when
configured to correspond with the transverse cross-section of the catheter of the
balloon catheter.

147.

A method as claimed in any of Claims 137 to 146 in which the balloon

accommodating portion is of material similar to that of the sheath.

148.

A method as claimed in any of Claims 137 to 147 in which the balloon

accommodating portion of the sheath is of axial length substantially similar to the
axial length of the balloon of the balloon catheter.

149.

A method as claimed in any of Claims 137 to 147 in which the balloon

accommodating portion of the sheath is of axial length greater than the axial length
of the balloon of the balloon catheter.

150.

A method as claimed in any of Claims 137 to 149 in which the sheath and the

balloon accommodating portion of the sheath are integrally formed.

151 .

A method as claimed in any of Claims 125 to 150 in which the sheath is of a

flexible material.

152.

A method as claimed in any of Claims 125 to 15 1 in which the sheath is of a

film material.

153.

A method as claimed in Claim 152 in which the film material of the sheath is

of thickness in the range of 25 microns to 75 microns.

154.

A method as claimed in Claim 152 or 153 in which the film material of the

sheath is of thickness of the order of 50 microns.

155.

A method as claimed in any of Claims 125 to 154 in which the sheath is of a

plasties material.

156.

A method for locating a catheter at a remote site of a human or animal body,

the method comprising providing an elongated sheath extending between an open
proximal end and a closed distal end, the proximal end of the sheath defining a
proximal opening into the sheath, the sheath being adapted to accommodate the
catheter therein through the proximal opening, providing an engagement means on
the sheath for engaging a guide wire externally of the sheath, the method further
comprising urging the catheter into the sheath through the proximal opening until the
distal end of the catheter is located adjacent the distal end of the sheath with the
catheter sheathed by the sheath, urging a guide wire through a lumen, vessel or a
vascular system in the human or animal body until a distal end of the guide wire is
substantially adjacent the remote site, and urging the sheathed catheter through the
lumen or the vascular system along the guide wire with the engagement means
slideably engaging the guide wire until a distal end of the sheathed catheter is
located adjacent the remote site.

157.

A method as claimed in Claim 156 in which the engagement means is

adapted for slideably engaging the guide wire.

158.

A method as claimed in Claim 156 or 157 in which the engagement means

comprises an engagement element having a guide wire accommodating opening
extending therethrough.

159.

A method as claimed in Claim 158 in which the engagement element extends

from the sheath.

160.

A method as claimed in Claim 158 or 159 in which the engagement element

extends transversely from the sheath.

161 .

A method as claimed in any of Claims 158 to 160 in which the engagement

element comprises a tab extending from the sheath.

162.

A method as claimed in Claim 161 in which the guide wire accommodating

opening is formed by a guide wire accommodating bore extending through the tab
for slideably engaging the guide wire.

163.

A method as claimed in Claim 162 in which the guide wire accommodating

bore extending through the tab is defined by an eyelet located in the tab.

164.

A method as claimed in Claim 158 or 159 in which the engagement element

is an elongated element defining an elongated guide wire accommodating bore, the

engagement element extending externally along a portion of the sheath.

165.

A method as claimed in Claim 164 in which the guide wire accommodating

bore extends substantially parallel to the sheath.

166.

A method as claimed in any of Claims 156 to 165 in which the engagement

means is integrally formed with the sheath.

167.

A method as claimed in any of Claims 156 to 166 in which a plurality of

engagement means are located spaced apart along a portion of the sheath.

168.

A method as claimed in any of Claims 156 to 167 in which a plurality of the

engagement means are located spaced apart along the sheath.

169.

A method as claimed in any of Claims 156 to 168 in which the engagement

means is located adjacent the distal end of the sheath.

170.

A method as claimed in any of Claims 156 to 169 in which the sheath is of a

material configurable to adopt a transverse cross-section of shape substantially

similar to the shape of the transverse cross-section of the catheter.

171 .

A method as claimed in Claim 170 in which the transverse cross-section of

the sheath when adopting the shape substantially similar to the shape of the
transverse cross-section of the balloon catheter is of transverse cross-section
greater than the transverse cross-section of the balloon catheter.

172.

A method as claimed in any of Claims 156 to 17 1 in which the sheath is of a

material configurable to define an elongated bore through which the catheter is

longitudinally slideable from the proximal opening to the distal end of the sheath.

173.

A method as claimed in any of Claims 156 to 172 in which the catheter to be

located at the remote site is a balloon catheter and the sheath is provided with a

balloon accommodating portion for accommodating a balloon of the balloon catheter,
and the catheter is passed through the sheath until the balloon of the balloon

catheter is located in the balloon accommodating portion of the balloon catheter with
the balloon catheter sheathed by the sheath.

174.

A method as claimed in Claim 173 in which the balloon accommodating

portion is located to accommodate the balloon of the balloon catheter when the

balloon catheter is fully located in the sheath.

175.

A method as claimed in Claim 173 or 174 in which the balloon

accommodating portion is located adjacent the distal end of the sheath.

176.

A method as claimed in any of Claims 173 to 175 in which the engagement

means is located extending along a portion of the balloon accommodating portion.

177.

A method as claimed in any of Claims 173 to 176 in which the sheath is

adapted to slideably accommodate the balloon catheter therein for accommodating

the balloon of the balloon catheter into the balloon accommodating portion of the

sheath.

178.

A method as claimed in Claim any of Claims 173 to 177 in which the balloon

accommodating portion is adapted to permit substantially unrestricted inflating of the
balloon of the balloon catheter to a predefined maximum volume.

179.

A method as claimed in Claim 178 in which the balloon accommodating

portion is of a material configurable to adopt a transverse cross-section of shape

substantially similar to the shape of the transverse cross-section of the balloon of the
balloon catheter when inflated.

180.

A method as claimed in Claim 179 in which the transverse cross-section of

the balloon accommodating portion when adopting the shape substantially similar to
the shape of the transverse cross-section of the balloon when inflated to the
maximum predefined volume is of transverse cross-section which is equal to the
transverse cross-section of the balloon when inflated to the predefined maximum
volume.

181.

A method as claimed in Claim 179 in which the transverse cross-section of

the balloon accommodating portion when adopting the shape substantially similar to
the shape of the transverse cross-section of the balloon when inflated to the
maximum predefined volume is of transverse cross-section which is greater than the
transverse cross-section of the balloon when inflated to the predefined maximum
volume.

182.

A method as claimed in any of Claims 178 to 181 in which the balloon

accommodating portion is urgeable by the balloon of the balloon catheter from a
collapsed state with the balloon of the balloon catheter deflated to an erect state with
the balloon of the balloon catheter inflated to the predefined maximum volume
without stretching of the material of the balloon accommodating portion.

183.

A method as claimed in any of Claims 173 to 182 in which the balloon

accommodating portion is adapted to be of greater transverse cross-sectional area

when in the erect state than the transverse cross-sectional area of the sheath when
configured to correspond with the transverse cross-section of the catheter of the
balloon catheter.

184.

A method as claimed in any of Claims 173 to 183 in which the balloon

accommodating portion is of material similar to the material of the sheath.

185.

A method as claimed in any of Claims 173 to 184 in which the sheath and the

balloon accommodating portion of the sheath are integrally formed.

186.

A method as claimed in any of Claims 173 to 185 in which the balloon

accommodating portion of the sheath is of axial length substantially similar to the
axial length of the balloon of the balloon catheter.

187.

A method as claimed in any of Claims 173 to 185 in which the balloon

accommodating portion of the sheath is of axial length greater than the axial length
of the balloon of the balloon catheter.

188.

A method as claimed in any of Claims 156 to 187 in which the sheath is of a

flexible material.

189.

A method as claimed in any of Claims 156 to 188 in which the sheath is of a

film material.

190.

A method as claimed in Claim 189 in which the film material of the sheath is

of thickness in the range of 25 microns to 75 microns.

19 1 .

A method as claimed in Claim 189 or 190 in which the film material of the

sheath is of thickness of the order of 50 microns.

192.

A method as claimed in any of Claims 156 to 191 in which the sheath is of a

plastics material.
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