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shape, the mid-section is configured to allow the tube to
pass along the mid-section and into the patient.
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Medical Guide Wire

Field of the invention

The present disclosure relates to a medical guidewire for assisting placement of a tube
into a patient.

Background
Currently guide wires are used for the placement of venous catheters, arterial catheters,

chest drains and the like. For example central venous catheter guide wires are
commonly passed through a needle or short catheter into the vein, the needle or short
catheter is removed, a dilator may be passed and removed to open up the channel and
then the longer central venous line passed over the guide wire into position. The guide
wires commonly have atraumatic tips of a flexible material and/or a short curved section
at the tip so that when the wire is advanced there is soft material and/or a blunt curve of
wire at the leading tip. There are some major problems associated with the placement of
these wires.

Firstly, if the wire is placed too far into the vein, it can go into the heart and cause trauma
or rhythm disturbances. The wire is commonly kept short and/or a marking is put onto the
wire to indicate depth of placement to avoid this problem. Secondly, the wire can be
accidently left in the central venous catheter. This can cause a serious and potentially
fatal condition if the wire moves forward into the bloodstream or other body cavity. This is
more likely to happen if the wire is shorter as the catheter is more likely to fully cover the
wire and the clinician placing the catheter can forget to remove it. Thirdly, if the wire is
too long it becomes difficult to handle and may become contaminated if it touches things
outside of a sterile area. These principles also apply to chest drains and other wire-

based catheter placement devices.

Summary of the invention

The current invention is a medical guide wire, with or without an atraumatic tip, that is
designed to avoid accidental retention in the catheter, body cavity or bloodstream. Ideally
the current invention guide wire is twice as long or greater than twice as long as the
catheter that it is guiding. There are one or more curves, bends or kinks in the current
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invention guide wire along its length. This makes the invention more compact and easy
to handle for the operator, being less likely to touch the operator’s body or outside of the
sterile field.

Additionally the bend or bends in the wire indicate to the operator the depth of insertion
of the wire into the body cavity or bloodstream.

Advantageously, the bend or bends in the wire also prevent the catheter being inserted
too far along the guidewire, and the length of the guidewire being longer than the
catheter discourages guidewire retention by ensuring that an end of the catheter is
visible to the operator.

In one aspect there is provided a medical guidewire for assisting placement of a tube into
a patient, comprising:

a first section;

a mid-section being configured to be straightened from an original shape to a
straightened shape; and

a second section configured to protrude out of the tube when the tube reaches the
mid-section during the placement;

wherein

in the original shape the mid-section comprises at least one of a curve bend or a
kink configured to indicate to the operator to stop feeding the first section into the patient
and to discourage guidewire retention in the tube by allowing the second section to
protrude out of the tube when the tube reaches the mid-section; and

in the straightened shape, the mid-section is configured to allow the tube to pass
along the mid-section and into the patient.

Straightening the mid-section may comprise straightening the mid-section to such a
degree that the tube can pass uninhibited along the mid-section. The straightened
shape may still comprise a slight bend or curve.

The first section may be located at a distal end of the guidewire and the second section
may be located at a proximal end of the guidewire, and the guidewire may be configured
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to:
straighten when each end is held and the wire is pulled, and
reform into its original shape when released.
At least one of the first section and the second section may be arranged to form a

substantially straight configuration. It will be understood that a substantially straight

configuration may comprise a slight bend or curve.

The mid-section may be arranged to operate in two configurations, wherein:

in the first configuration, corresponding to the original shape, the mid-
section is configured to form a shape for inhibiting insertion of the guidewire into
the patient and inhibiting insertion of the tube over the mid-section of the
guidewire into the patient; and

in the second configuration, corresponding to the straightened shape, the
mid-section is configured to form a shape for allowing insertion of the tube over
the guidewire and into the patient.

In the first configuration or original shape, the mid-section may comprise at least one of:
a spiral, a helix, a coil, a curve, a bend that doubles back on itself with an acute angle or
a kink. The mid-section may comprise a u-shaped bend, or a v-shaped angle of between
0 and 150 degrees. The helix may form at least one complete revolution. The turns of
the helix may increase in diameter to form a conical shape.

The mid-section may be resiliently deformable such that upon the application of a pulling
force it can be straightened from the first configuration to the second configuration, but
will return to its original shape being the first configuration when released.

The tube may be configured to supply a fluid or remove a fluid from the patient. The tube
may comprise at least one of a venous catheter, an arterial catheter and a chest drain.

The first section may be at least as long as an introduction funnel (such as a needle or
short catheter) through which the first section is configured to be passed during
placement of the tube into the patient. The first section may be at least twice as long as
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an introduction funnel through which the first section is configured to be passed during
placement of the tube into the patient. The guidewire may be at least twice as long as
the tube. The second section may be at least twice as long as the tube. The first section
and/or the mid-section may be longer than the tube.

The guidewire may comprise an atraumatic tip. The atraumatic tip may be located at a
distal end of the guidewire. The second section may be arranged to form a curve, bend
or kink configuration at the proximal end of the guidewire.

The second section may be arranged to form at least one of a spiral, a helix, a curve, a
bend that doubles back on itself with an acute angle or a kink. Advantageously, this may
prevent the second section from becoming de-sterilised, for example by touching the
floor, during insertion into the patient. The second section may be arranged to comprise
no curve bends or kinks, or a number of curve bends or kinks.

At least one of the first section, the mid-section and the second section of the guidewire
may be resiliently deformable.

The guidewire may comprise a core of material having a shape memory and a sheath of
biocompatible material. For example, the core may comprise Nitinol.

The guidewire may comprise at least one of a change in colour and a change in diameter
between at least two sections of the guidewire.

In another aspect there is provided a cassette for a medical guidewire comprising:

a storage tube;

a cone portion;

a feeding member adapted to feed the guidewire from the storage tube into the
cone portion, and,

a guidewire accommodated in the tube.

The storage tube of the cassette may be arranged to operate in a spiral configuration
when accommodating the guidewire. The guidewire may be stored in the cassette in the
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straightened shape or second configuration but will reform to its original shape or first
configuration when released from the cassette.

In another aspect there is provided a medical kit comprising:
a guidewire;
a tube for supplying a fluid or removing a fluid from a patient; and
a cover sealing the guidewire and the tube.

The medical kit may further comprise a needle or cannula for inserting a portion of the
guidewire into the patient and a cassette for the guidewire. The cover may be configured
to provide a sterile environment. The cover may be configured to seal the guidewire

and/or the tube so that they remain sterile.

In another aspect there is provided a method of manufacturing a medical guidewire,
comprising:

obtaining a length of wire having a shape memory;

heating the wire on a jig or mandrel to give a portion of the wire a memory for a
shape different to that of the remaining portions of the wire;

coating the wire in a biocompatible material.

In another aspect there is provided a method of placing a tube into a patient, comprising:

providing a medical guidewire comprising a first section, a mid—section configured
to be operated from an original shape to a straightened shape, wherein in the original
shape the mid-section comprises at least one of a curve bend or a kink, and a second
section;

providing a tube for insertion into the patient;

inserting the first section of the guidewire into the patient;

applying a force to the guidewire to cause it to be straightened from the original
shape to the straightened shape; and

feeding the tube along the mid-section and into the patient.

Applying a force to the medical guidewire may comprise holding two portions of the
guidewire either side of the mid-section and pulling on the guidewire. Inserting a portion
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of the medical guidewire may comprise inserting the first section of the guidewire into the
patient until the mid-section abuts the patient.

The second section may be configured to protrude out of the tube when the tube reaches
the mid-section during the placement. The method may further comprise feeding the
tube onto the guidewire before the force is applied to the guidewire.

Providing the guidewire may comprise providing the guidewire in a cassette wherein the
guidewire is configured to be stored in the cassette in the straightened shape but will
reform to its original shape when released from the cassette.

The cassette may comprise:

a storage tube for storing the guidewire;

a cone portion configured to be coupled to a funnel for inserting the guidewire into
the patient; and

a feeding member adapted to feed the guidewire from the storage tube into the
cone portion by an operator running their thumb along the feeding member and an
exposed portion of the guidewire.

Providing the guidewire and providing the tube may comprise providing the guidewire
and the tube in a medical kit with a cover sealing the guidewire and the tube.

The method may further comprise providing the guidewire in a cassette, wherein the
guidewire is configured to be stored in the cassette in the straightened shape but will
reform to its original shape when released from the cassette.

Drawings
Embodiments of the disclosure will now be described, by way of example only, with

reference to the accompanying drawings, in which:

Fig. 1 shows an example medical guidewire in a first configuration corresponding to its
original shape;
Fig. 2 shows the example medical guidewire of Fig. 1 in a straightened shape or second
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configuration;

Fig. 3 shows the example medical guidewire of Figs. 1 and 2 ready to be inserted into a
patient;

Fig. 4 shows the example medical guidewire of Fig. 3 inserted into a patient;

Fig. 5 shows the example medical guidewire of Fig. 4 in a second configuration
corresponding to a straightened shape;

Fig. 6 shows the example medical guidewire of Figs. 1 to 5 stored in a cassette;

Fig. 7 shows a medical kit comprising the example medical guidewire of Figs. 1 to 6;
Figs. 8A, 8B and 8C show further examples of the mid-section of an example medical
guidewire;

Fig. 9 shows another example of a medical guidewire having a curved or bent second
section.

Specific description

This invention relates to a modification of a medical guide wire designed to assist
placement of medical catheters into body cavities.

The guide wire can be described as having:

1. an advancing tip which may be atraumatic,

2. afirst section in continuity with the tip which is flexible and without kinks, bends
or curves and is at least as long as the needle or cannula through which it is passed
during placement,

3. afirst curve bend or kinked section in continuity with the first section which can
be straightened substantially to allow a catheter to slide over it,

4. a second section with either no or a number of curve bends or kinks or another
shaped wire pathway so as to allow loading of the catheter but to form a more
convenient shape to keep the second section from protruding excessively thereby
impeding the operator or being inconvenient for the operator or being more likely to
become contaminated. Additionally the second section is longer than the catheter that it
is designed to guide.

The present invention wire as a whole will straighten out easily when each end is held
and the wire is pulled and will reform into its original shape when released. This allows a
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catheter to pass easily along the wire but the wire regains its shape to once the catheter
passes beyond the bend, kink or curve.

One preferred embodiment of the invention is a guide wire with an atraumatic tip, a first
section which exactly the length of the catheter which it is designed to guide, a first curve
which doubles the catheter substantially back upon itself (a preferred embodiment has a
v shaped angle of 0 to 150 degrees) and a second section which is straight and at least
one centimetres longer than the catheter which it is designed to guide. During placement
with this embodiment the operator would pass the tip and first section of the wire through
an introduction cannula or needle. The first curve would indicate to the operator to stop
feeding the wire and so over insertion would be avoided. The introducing needle or
cannula would be removed. A dilator may be passed along the wire then removed now if
desired. The catheter would then be passed along the second section of the guide wire.
When the tip of the catheter reaches the first curve the second section of the guide wire
will protrude out of the catheter (by at least one centimeter in this embodiment) and this
will discourage guide wire retention in the catheter or embolisation of the wire. The
catheter can then be threaded over the first curve and into the body cavity or blood

vessel.

Another preferred embodiment of the invention is a guide wire with an atraumatic tip, a
first section which exactly the length of the catheter which it is designed to guide, a first
curve which leads directly and is in continuity with a second section which is spiralled
and at least one longer than the catheter which it is designed to guide. During placement
with this embodiment the operator would pass the tip and first section of the wire through
an introduction cannula or needle. The first curve and spiralled second section would
indicate to the operator to stop feeding the wire and so over insertion would be avoided.
The introducing needle or cannula would be removed by threading over the spiralled
second section. A dilator may be passed along the wire then removed now if desired.
The catheter would then be passed along the spiralled second section of the guide wire.
When the tip of the catheter reaches the first section, the second section of the guide
wire will protrude out of the catheter (by at least one centimetre in this embodiment) and
this will discourage guide wire retention in the catheter or embolisation of the wire. The
catheter can then be threaded over the first curve and into the body cavity or blood
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vessel.

Many other embodiments are possible.

The invention ensures that the curves, bends or kinks in the mid-section of the wire
indicate to the operator to discourage over-insertion and make wire retention unlikely as
the first curve or second section will never be placed into the patient and therefore the
second section will always protrude out of the proximal (near the operator) catheter end
before the distal (patient end) enters the patients tissues.

One embodiment of the invention has curves, bends or kinks at the proximal (operator)
end of the second section so that a preformed shape reforms when the wire end
protrudes from the proximal end of the second section as the distal catheter tip
approaches the first section of the guide wire.

Fig. 1 shows an example medical guidewire 100. The guidewire 100 comprises a first
section 1, a mid-section 3 and a second section 5. The first section 1 is at the distal end
of the guidewire 100 and the second section 5 is at a proximal end of the guidewire. The
mid-section 3 is located between the first section 1 and the second section 5. The
guidewire 100 further comprises an atraumatic tip 7 at the distal end of the guidewire.
The atraumatic tip 7 is in the form of a “J-tip”. The atraumatic tip 7, the first section 1, the
mid-section 3 and the second section 5 are all in continuity. In the example shown, the
mid-section 3 forms a helix shape. The guidewire 100 comprises a core of Nitinol having
a shape memory, wrapped in a biocompatible sheath, for example PTFE.

The atraumatic tip 7, the first section 1, the mid-section 3 and the second section 5 are
resiliently deformable. Accordingly, the guidewire 100 is resiliently deformable. The
guidewire 100 is configured to be straightened from an original shape, or a first
configuration, to a straightened shape, or a second configuration, by holding each end or
two portions of the guidewire 100 either side of the mid-section 3, and applying a pulling
force, as shown in Fig. 2. The guidewire 100 is configured to reform its original shape or
return to the first configuration when the guidewire 100 is released.
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In operation, to insert the guidewire 100 into a patient, the operator first passes a needle
11 (or any other device forming a funnel, such as a cannula or a short catheter) into the
body 13, as shown in Fig. 3. The needle 11 acts as a funnel for the tip 7 and the first
section 1 of the guidewire 100, so that the operator can feed the first section 1 of the
guidewire 100 into the patient, as shown in Fig. 4. The guidewire 100 is inserted into the
patient until the mid-section 3 abuts the needle 11, for example a proximal end of the
needle 11. The shape or morphology of the mid-section 3 in its original shape or first
configuration is configured to inhibit further insertion of the guidewire 100 into the patient,
by forming an elbow and/or a change of direction between the first section 1 and the mid-
section 3. The needle 11 is removed by sliding it along the guidewire 100 and over the
mid-section 3, for example after having straightened the mid-section 3.

Once the needle is removed a catheter 9 is fed along or over the second section 5 of the
guidewire 100 until it abuts the mid-section 3, for example a helix of the mid-section 3. In
some examples this happens when a distal tip of the catheter abuts the mid-section 3.
The shape or morphology of the mid-section 3 in its original shape or first configuration is
configured to inhibit further movement of the catheter 9 over the guidewire 100. The
second section 5 is configured such that it is longer than the catheter 9 which is to be
inserted into the patient. As shown in Fig. 4, in this way, the proximal end of the
guidewire 100, for example the second section 5, is still exposed when the catheter 9 is
fed onto the second section 5 of the guidewire 100 abutting the mid-section 3. Because
the proximal end of the guidewire 100 is exposed, the operator can not only effectively
pull on the guidewire 100 to straighten it, but the operator is also discouraged from
guidewire retention as the operator is reminded of the guidewire’s presence.

The operator can then hold two ends or portions of the guidewire 100 as described
above, and pull on the guidewire 100, as shown in Fig. 5. For example, the operator will
pull on the proximal end 500 of the guidewire 100 and a distal end 550 of the guidewire
100 that is still exposed, for example above and adjacent to the surface of the patient’s
skin. Pulling on the guidewire 100 in this way straightens the guidewire 100 from its
original shape, or first configuration, to a straightened shape, or a second configuration.
As shown in Fig. 5, by straightening the guidewire 100 in this way, the operator can slide
the catheter 9 over the mid-section 3 of the guidewire 100 and into the patient. It will be
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understood that by straightening the guidewire 100, it is not necessary that the mid-
section 3 of the guidewire 100 is necessarily rectilinearly straight. For example, in some
configurations when the mid-section 3 is straightened, the guidewire 100 itself may have
a slight curve or bend, but the mid-section 3 will be straightened in such a way that it
reduces the degree to which insertion of the guidewire 100 and insertion of the catheter 9
is inhibited. For example, if the mid-section 3 comprises a kink, straightening the mid-

section 3 may comprise “unkinking” the mid-section 3 of the guidewire 100.

Once the catheter 9 has been slid over or along the mid-section 3 of the guidewire 100,
the operator can release the guidewire 100 and it will return to its original shape

corresponding to the first configuration.

In some configurations, the guidewire 100 is either supplied in a cassette 200 or fed into
the patient via the needle 9 from a cassette 200, as shown in Fig. 6. The cassette 200
comprises a tube portion 201, a cone portion 203 and a feeding member 205. The cone
portion 203 may be coupled to the needle 11 for insertion of the guidewire 100 into the
patient. An operator can feed the guidewire 100 from the cassette 200 by running their
thumb along the feeding member 205 and over the exposed portion of the guidewire 100.
The cassette 200 further has a retaining member 207 linking a distal end of the tube
portion 201 to the cone portion 203, so that the tube 201 and hence the guidewire 100 is
stored in a spiral shape, and hence takes up less space when stored.

In these configurations, the guidewire 100 is stored such that the mid-section 3 is in the
straightened or second configuration in the tube portion 201, but when released from the
cassette 200 the mid-section 3 of the guidewire 100 will reform its original shape

corresponding to the first configuration.

In some configurations, the guidewire 100 is supplied as part of a medical or surgical kit
or apparatus comprising a sealed sterile pack 300, as shown in Fig. 7. The sealed sterile
pack 300 may have a cover that covers the contents of the pack 300 so that they remain
sterile. The pack 300 may comprise the guidewire 100, and the guidewire 100 may be
stored in a cassette 200. The pack 300 may further comprise a funnel or needle 303 for
inserting a portion of the guidewire 100 into a patient, and a catheter 309 or a range of
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catheters.

In some configurations the guidewire 100 has a different tip 7. For example, in some
configurations the guidewire 100 may comprise a steerable tip, a sharpened tip, a
rounded tip or a soft tip. In some configurations the tip 7 of the guidewire has no
modifications.

As already mentioned, the mid-section 3 of the guidewire 100 may be configured to form
any shape or morphology, such as an elbow or change of direction of extension with
respect to the first section 1 and/or the second section 5, that creates a discontinuity of
extension. For example, the mid-section 3 may comprise a portion that extends in a
direction transverse to that of the first section 1 and/or the second section 5. For
example, a longitudinal axis of the mid-section 3 may extend in a direction different, for
example transverse to, that of a longitudinal axis of the first section 1 and/or the second
section 5.

The shape or morphology may be configured to inhibit insertion of the guidewire 100 into
a patient by abutment, and inhibit insertion of a catheter 9 over the guidewire 100 by
abutment. In other words, the shape or morphology of the mid-section 3 may be
configured such that it inhibits further insertion of the guidewire 100 into the patient due
to its shape or morphology coming into contact with a portion of the patient, for example
their skin, and also inhibits insertion of the catheter 9 over the guidewire 100 by coming
into contact with a distal end of the catheter 9. For example, because the catheter 9 is
relatively stiff, and the shape or morphology of the mid-section 3 may comprise a change
in direction of extension of the guidewire 100, the catheter 9 cannot bend sufficiently to
easily slide over the mid-section 3 and accordingly the mid-section 3 inhibits insertion of
the catheter over the guidewire 100. In this way the mid-section 3 may act as a stop for
both catheter 9 but also for insertion into the patient.

For example, the mid-section 3 may be configured to form any one of a helix, a spiral, a
curve, a bend, a kink, a coil or any other shape or morphology as shown in Figs. 8A to
8C. It will be understood that the term “kink” may include an axial twist of the guidewire
100. In some configurations, the mid-section 3 may be configured to form a plurality of
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shapes, for example a plurality of kinks as shown in Figs. 8A and 8B, or a bellows. The
mid-section 3 may be configured to form a shape that passes through an angle of at
least 90 degrees, at least 180 degrees, at least 360 degrees, at least 720 degrees. For
example, if the shape is a spiral, the spiral may be configured to make at least one or at
least two complete revolutions as shown in Fig. 8C. As another example, the mid-
section 3 may form a u-shaped bend, or a v-shaped angle of between 0 and 150
degrees, for example between 0 and 90 degrees, for example the mid-section 3 may
form a v-shaped angle that doubles back on itself. The mid-section 3 may be configured
to form a shape with an acute angle. In some configurations the mid-section 3 may be
configure to form a “pig-tail” shape. For example, the mid-section 3 may comprise at
least four helical turns or folds. The helical turns or folds may have, for example, at least
a one centimetre diameter. The helical turns or folds may increase in diameter such that
the mid-section forms a conical shape.

The guidewire 100 may be manufactured from any material, but preferably comprises at
least a portion with a shape memory. In some configurations, only the mid-section
comprises the material with the shape memory, and the first and second sections 1, 5 of
the guidewire 100 comprise a material that is different to the mid-section 3. In some
configurations only the mid-section 3 is resiliently deformable. In some configurations
the guidewire 100 is manufactured entirely from a material with a shape memory. In
some configurations the entire guidewire 100 is wrapped in a biocompatible sheath such
that no part of the shape memory material is exposed. In some configurations the
guidewire 100 may comprise a core of a material with a shape memory, a layer of
another material, for example a metal, and an outer layer of a biocompatible material, for
example PTFE.

In some configurations, the mid-section 3 of the guidewire 100 is plastically deformable.
That is, once the guidewire 100 has been pulled, the mid-section 3 will remain in the
straightened shape or the second configuration. In some configurations, at least one of
the first section 1 and the second section 5 are plastically deformable.

In some configurations the guidewire 100 is configured to be straightened from an
original shape or a first configuration to a straightened shape or second configuration by
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the application of any force, for example tension, compression or torsion.

In some configurations, the second section 5 is configured to have a shape or
morphology that makes the guidewire 100 more compact and less likely to become de-
sterilised (for example, by accidentally letting the second section 5 come into contact
with the floor). In some configurations, only a portion of the second section 5, for
example the proximal end of the second section 5, has a shape or morphology that
makes the guidewire 100 more compact and less likely to become de-sterilised. For
example, the second section 5 may be configured to have a curve, bend, spiral, helix or
coiled shape, as shown in Fig. 9. In some configurations, the second section 5 may be
configured to have a “treble-clef’ shape, or a “pig-tail” shape. In configurations where
both the mid-section 3 and the second section 5 have a curve, bend, helix, spiral or coil,
the curve, bend, helix, spiral or coil of the second section 5 may be configured to have a
radius of curvature greater than that of the mid-section 3. For example, the mid-section
3 may have a tight spiral whereas the second section 5 may have a wider, looser spiral.
In this way, the catheter 9 can still be fed onto the guidewire 100 over the second section
5, but movement further along the guidewire 100 will be inhibited by the tighter curves or

spirals of the mid-section 3.

In some configurations at least one of the second section 5 and the mid-section 3 are
thinner than the first section 1. When the guidewire 100 is inserted into the patient, and
is straightened by the operator, there will be a degree of resistance to the pulling action
imposed on the guidewire 100 by the portion of the guidewire 100 that is inside the
patient. By making the first section 1 thicker than at least one of the mid-section 3 and
the second section 5, this provides a greater degree of resistance to the pulling or
straightening action acting on the guidewire 100 and hence makes it easier for an
operator to straighten the guidewire 100. Furthermore, when the guidewire 100 is
straightened by the operator, all sections of the guidewire 100 may be deformed by the
applications of the pulling force imposed by the operator. By making at least one of the
second section 5 and the mid-section 3 thinner than the first section 1, the mid-section 3
and/or the second section 5 are more easily deformable than the first section 1 and
hence it is easier for the mid-section 3 to be straightened.
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In some configurations the second section 5 is at least 1 cm longer than the catheter 9.
In some configurations, the entire guidewire 100 is at least twice as long as the catheter
9 that it is guiding. For example, in some configurations the catheter 9 is a central line
that is 15-20 cm long, and so the second section 5 may be at least 21 cm long. In some
configurations, the second section 5 may be at least twice as long as the catheter 9 that
it is guiding.

In some configurations the operator may only insert the guidewire 100 partially into the
patient such that only a portion of the first section 1 of the guidewire 100 is in the patient.
In some configurations, once the needle 11 is removed, the guidewire 100 may be
further inserted into the patient until the mid-section 3 abuts the patient. For example,
the guidewire 100 may be inserted into the patient until the mid-section 3 abuts the
patient’'s skin. To freely insert the guidewire 100 further into the patient, the operator
may straighten the mid-section of the guidewire 100 such that it is in the straightened
shape or second configuration.

The needle 11 may be a cannula or a funnel or any other similar apparatus to aid
insertion of the guidewire 100 into the patient. In some configurations the first section 1
is at least as long as the needle 11 through which the guidewire 100 is inserted. For
example, the needle 11 may be 6 cm long, and so the first section 1 may be at least 9
cmlong. In some configurations, the first section 1 is at least twice as long as the needle
11 through which the guidewire 100 is inserted. The first section 1 may be configured
such that at least a portion of it, for example a 3 to 4 cm portion, extends into the desired
vein, artery or body cavity of the patient when the guidewire 100 is inserted into the
patient up unto the mid-section 3. In other words, when the guidewire 100 is inserted
into the patient such that the mid-section 3 abuts the patient’s skin and prevents further
insertion of the guidewire 100 into the patient, the guidewire 100 is configured such that
a portion of it, for example 3 to 4 cm, extends into the desired vein, artery or body cavity
of the patient. The configured length of the first portion 1 of the guidewire 100, and/or
the total length of the guidewire 100, may be adapted for the intended use of the
guidewire 100. For example, if the guidewire 100 is intended to guide placement of a
coronary stent through a femoral access point, the guidewire 100 will be longer than a
guidewire intended to guide placement of a chest drain.
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In some configurations the guidewire 100 must be straightened to allow the needle 11 to
pass over the mid-section 3 of the guidewire 100. In some configurations the operator
uses a dilator to expand the opening created by the needle 11. For example, the dilator
may be passed over the guidewire 100 after the first portion 1 has been inserted into the
patient. The dilator may be used with or without the needle 11 in place. The dilator may
be fed over the mid-section 3 in the same way as the needle 11 may be passed over the
mid-section 3. In some configurations the guidewire 100 must be straightened to allow
the dilator to pass over the mid-section 3 of the guidewire 100.

In some configurations the first section 1 and the second section 5 are the same length.
In some configurations the first section 1, the mid-section 3 and the second section 5
have the same length. In some configurations, the second section 5 has a length greater
than the first section 1 and/or the mid-section 3. In some configurations the first section
1 has a length shorter than the mid-section 3 and/or the second section 5. Although the
mid-section 3 is called a mid-section, it will be understood that this does not necessarily
mean that the mid-section 3 must be centrally located on, or in the middle of, the
guidewire 100. In some configurations the mid-section 3 will be closer to the proximal
end or the distal end of the guidewire 100.

In some configurations the guidewire 100 is coloured to aid operation of the guidewire by
the operator. For example, each section of the guidewire 100 may be a different colour.
In some configurations, there may be a marking indicating the transition between each
section of the guidewire 100. For example, the marking may be at least one of a
coloured band, a ridge of a material coating the guidewire 100 and a thickening or

change in diameter of the guidewire 100.

The catheter 9 may be any tube that is suitable for the transfer of fluids and/or gasses
into and/or out of a patient. For example, the catheter 9 may be a venous catheter, an
arterial catheter, a urinary catheter or a chest drain.

The guidewire 100 may be manufactured to have a shape memory by heating a portion
of the wire, for example the mid-section 3, on a jig or mandrel. In this way, the mid-
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section 3 of the guidewire 100 may have a memory for a shape different to that of the

remaining portions of the guidewire 100. The manufacturing process may further include
coating the guidewire 100 in a biocompatible material.

5 In the context of the present disclosure other examples and variations of the apparatus
and methods described herein will be apparent to a person of skill in the art.
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CLAIMS:

1. A medical guidewire for assisting placement of a tube into a patient, comprising:

a first section;

a mid—section configured to be straightened from an original shape to a
straightened shape; and

a second section configured to protrude out of the tube when the tube reaches the
mid-section during the placement;

wherein

in the original shape the mid-section comprises at least one of a curve bend or a
kink configured to indicate to the operator to stop feeding the first section into the patient
and to discourage guidewire retention in the tube by allowing the second section to
protrude out of the tube when the tube reaches the mid-section; and

in the straightened shape, the mid-section is configured to allow the tube to pass
along the mid-section and into the patient.

2. The guidewire of claim 1 wherein the first section is located at a distal end of the
guidewire and the second section is located at a proximal end of the guidewire and the
guidewire is further configured to:

straighten when each end is held and the wire is pulled, and

reform into its original shape when released.

3. The guidewire of any one of claims 1 or 2 wherein at least one of the first section
and the second section is arranged to form a substantially straight configuration.

4, The guidewire of any one of claims 1 to 3 wherein the mid-section is arranged to
operate in two configurations, and:
in the first configuration, corresponding to the original shape, the mid-
section is configured to form a shape for inhibiting insertion of the guidewire into
the patient and inhibiting insertion of the tube over the mid-section of the
guidewire into the patient; and
in the second configuration, corresponding to the straightened shape, the
mid-section is configured to form a shape for allowing insertion of the tube over
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the guidewire and into the patient.

5. The guidewire of claim 4 wherein in the first configuration, the mid-section
comprises at least one of: a spiral, a helix, a coil, a curve, a bend that doubles back on
itself with an acute angle, or a kink.

6. The guidewire of any one of the previous claims wherein in the original shape the
mid-section comprises a v-shaped angle of between 0 and 150 degrees.

7. The guidewire of claim 5 wherein the helix forms at least one complete revolution.

8. The guidewire of any one of the previous claims wherein the mid-section is
resiliently deformable such that upon the application of a pulling force it can be
straightened from its original shape to the straightened shape, but will return to its
original shape when released.

9. The guidewire of any one of claims 1 to 8 wherein the tube is configured to supply
a fluid or remove a fluid from the patient.

10.  The guidewire of claim 9 wherein the tube comprises at least one of a venous
catheter, an arterial catheter and a chest drain.

11.  The guidewire of any one of the previous claims wherein the first section is at
least twice as long as an introduction funnel through which the first section is configured
to be passed during placement of the tube into the patient.

12.  The guidewire of any one of the previous claims wherein the guidewire comprises
an atraumatic tip.

13.  The guidewire of claim 12 wherein the atraumatic tip is located at a distal end of
the guidewire; and

the second section is arranged to form a curve, bend or kink configuration at the
proximal end of the guidewire.
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14.  The guidewire of any one of claims 1 to 13 wherein the second section is
arranged to comprise at least one of a spiral, a helix, a coil, a curve, a bend that doubles

back on itself with an acute angle, or a kink.

15.  The guidewire of any one of the previous claims wherein at least one of the first
section, the mid-section and the second section of the guidewire are resiliently
deformable.

16.  The guidewire of any one of the previous claims wherein the guidewire comprises

a core of material having a shape memory.

17.  The guidewire of claim 16, further comprising a sheath of biocompatible material.

18.  The guidewire of claim 16 or 17 wherein the core comprises Nitinol.

19.  The guidewire of any one of the previous claims comprising at least one of a
change in colour and a change in diameter between at least two sections of the
guidewire.

20. A cassette for a medical guidewire, comprising:

a storage tube;

a cone portion;

a feeding member adapted to feed the guidewire from the storage tube into the
cone portion; and

a guidewire according to any one of the previous claims accommodated in the

tube.

21.  The cassette of claim 20 wherein the storage tube is arranged to operate in a
spiral configuration when accommodating the guidewire.

22.  The cassette of any one of claims 20 or 21 wherein the guidewire is configured to
be stored in the cassette in the straightened or second configuration but will reform to its
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original shape or first configuration when released from the cassette.

23. A medical kit comprising:
a guidewire according to any one of claims 1 to 19;
a tube for supplying a fluid or removing a fluid from a patient, and
a cover sealing the guidewire and the tube.

24.  The medical kit of claim 23 further comprising a funnel for inserting a portion of
the guidewire into the patient.

25.  The medical kit of any one of claims 23 or 24, further comprising a cassette of any
one of claims 20 to 22.

26.  The medical kit of any one of claims 23 to 25, wherein the cover is configured to
seal the guidewire and/or the tube so that they remain sterile.

27. A method of manufacturing a medical guidewire, comprising:

obtaining a length of wire having a shape memory;

heating the wire on a jig or mandrel to give a portion of the wire a memory for a
shape different to that of the remaining portions of the wire;

coating the wire in a biocompatible material.

28. A medical guidewire substantially as described herein with reference to the

drawings.
29. A cassette substantially as described herein with reference to the drawings.
30. A medical kit substantially as described herein with reference to the drawings.
31. A method of placing a tube into a patient, comprising:
providing a medical guidewire comprising a first section, a mid—section configured

to be operated from an original shape to a straightened shape, wherein in the original
shape the mid-section comprises at least one of a curve bend or a kink, and a second
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section;

providing a tube for insertion into the patient;

inserting the first section of the guidewire into the patient;

applying a force to the guidewire to cause it to be straightened from the original
shape to the straightened shape; and

feeding the tube along the mid-section and into the patient.

32. The method of claim 31 wherein applying a force to the medical guidewire
comprises holding two portions of the guidewire either side of the mid-section and pulling
on the guidewire.

33. The method of claim 31 wherein inserting a portion of the medical guidewire
comprises inserting the first section of the guidewire into the patient until the mid-section
abuts the patient.

34.  The method of claim 31 wherein the second section is configured to protrude out
of the tube when the tube reaches the mid-section during the placement.

35.  The method of claim 34 further comprising feeding the tube onto the guidewire
before the force is applied to the guidewire.

36. The method of claim 31 wherein providing the guidewire comprises providing the
guidewire in a cassette wherein the guidewire is configured to be stored in the cassette
in the straightened shape but will reform to its original shape when released from the
cassette.

37, The method of claim 36 wherein the cassette comprises:

a storage tube for storing the guidewire;

a cone portion configured to be coupled to a funnel for inserting the guidewire into
the patient; and

a feeding member adapted to feed the guidewire from the storage tube into the
cone portion by an operator running their thumb along the feeding member and an
exposed portion of the guidewire.
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38.  The method of claim 31 wherein providing the guidewire and providing the
tube comprises providing the guidewire and the tube in a medical kit with a cover sealing
the guidewire and the tube.

5

39. The method of claim 38 further comprising providing the guidewire in a
cassette, wherein the guidewire is configured to be stored in the cassette in the
straightened shape but will reform to its original shape when released from the cassette.
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