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Description

[0001] The technical field is that of medical and surgi-
cal instruments and surgical procedures, and in particular
wire guides, used to define a path within the body of a
patient and allowing surgeons to use that path for access
with diagnostic or therapeutic instruments. A wire guide
according to the preamble of claim 1 is described for ex-
ample in WO 00/10636.

BACKGROUND

[0002] Wire guides are used extensively in surgery to
allow surgeons access to passageways and vessels
within the body. These vessels may include vascular ves-
sels, ureters, the urinary tract, the bile duct, the bowel
and digestive tract, and others. Typically, surgeons wish-
ing to introduce a catheter or other diagnostic or thera-
peutic instrument into such a passageway or vessel uti-
lize the Seldinger technique which encompasses the ex-
change of instruments over a wire guide. One accepted
method is to first introduce a wire guide into the patient,
working the wire guide into the body of the patient in a
minimally-invasive manner.
[0003] An example would be the use of a wire guide
to introduce a catheter into a ureter. If a ureter is to be
catheterized, a wire guide with a soft, non-traumatic tip
is passed through the lumen of the ureter until it arrives
at the kidney. The distal end of the wire guide is placed
into a body orifice or opening and the surgeon works with
the proximal end to infiltrate the wire guide through the
ureter until it arrives at the kidney or other desired loca-
tion. A catheter is then placed over the wire guide and
the surgeon gently works the catheter down the wire
guide until it arrives at the kidney or other desired loca-
tion. When the catheter or other medical device is in
place, the wire guide may be withdrawn.
[0004] Wire guides are used extensively and are avail-
able in a wide variety of sizes and shapes. Variables
available include the diameter and length of the wire
guide, the stiffness or flexibility of the shaft or body of the
wire guide, the stiffness or flexibility of both the proximal
and distal end, and whether or not the distal end has a
curvature or an angle, ranging from a 5° angle, up to a
180° angle or even greater. Because of this great variety,
and because wire guides are used in so many ways for
so many surgical procedures, a hospital or surgical cent-
er may need to keep many wire guides in inventory to
meet the needs of their patients and surgeons. In one
example, wire guides may be available in seven diame-
ters from 0,45 mm (0.018 inches) to 1 mm (0.038 inches),
the body or shaft may be "stiff" or "flexible," and the tips
may also be straight or manufactured at an angle from
the longitudinal axis of the wire guide. In this example,
then, a surgery center may need to inventory twenty-eight
different wire guides, seven diameters in each of two
shaft or body stiffnesses, and with an end that is either
straight or angled.

[0005] Thus, because wire guides are so useful, it may
be necessary to purchase and store a great many vari-
eties in order to meet the needs of users. This requires
hospitals and other users to purchase, store, and inven-
tory a great many varieties of wire guides to meet all
situations and needs. What is needed is a way to reduce
the wire guide inventory requirements of hospitals and
surgery centers. What is needed is a way to make wire
guides more useful in a way that allows hospitals to re-
duce their inventory without sacrificing the variety of con-
figurations available to patients and surgeons. The
present invention is aimed at meeting these needs.

BRIEF SUMMARY

[0006] One aspect of the invention is an elongate wire
guide comprising a distal end having a first angle for in-
sertion into a patient, an intermediate portion, and a prox-
imal end having a second angle, different from the first
angle, for insertion into a patient, wherein the wire guide
comprises an inner core and an outer plastic or elasto-
meric covering. Either end portion of the wire guide may
be used for insertion into the patient, and the intermediate
portion may be used to control the end portion that is
inserted.
[0007] Another aspect of the invention is an elongate
wire guide comprising a distal portion having a first stiff-
ness with a distal end for insertion into a patient and a
proximal portion having a second stiffness, different from
the first stiffness, with a proximal end for insertion into a
patient, wherein the wire guide comprises an inner core
and an outer plastic or elastomeric covering. Either end
portion of wire guides made according to these designs
may also be inserted into the patient. The wire guide is
controlled by the surgeon’s use of proximal and distal
portions.
[0008] Another aspect of the invention is an elongate
wire guide comprising a distal portion having a first di-
ameter and a distal end for insertion into a patient, and
a proximal portion having a second diameter, different
from the first diameter, and a proximal end for insertion
into a patient, wherein the wire guide comprises an inner
core and an outer plastic or elastomeric covering. Either
end of wire guides made according to these designs may
also be inserted into the patient, and are controlled by
the surgeon’s use of the proximal and distal portions.
[0009] Another aspect of the invention is a package
for containing and wetting a double-ended wire guide,
the package comprising a container and a fitting for con-
necting to a source of wetting solution, wherein the fitting
is located about midway between ends of the container,
and ends of the wire guide protrude from ends of the
container. Another aspect of the invention is a package
for containing and wetting a wire guide, the package com-
prising a container; and a fitting for connecting to a source
of wetting solution, wherein the fitting is located about
midway between ends of the container
[0010] Another aspect of the invention is a method of
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making a double ended wire guide. The method compris-
es configuring a wire having a distal portion, an interme-
diate portion, and a proximal portion. The method also
comprises enclosing the wire in a plastic or elastomeric
covering, wherein the distal portion of the double ended
wire guide has at least one property different from the
proximal portion of the double ended wire guide, the at
least one property selected from the group consisting of
an angle of an end, a stiffness and a diameter.
[0011] Another aspect of the invention is a method of
making a double ended wire guide. The method compris-
es configuring a wire having a distal portion, an interme-
diate portion, and a proximal portion. The method also
comprises attaching a distal end and a proximal end to
the wire and attaching first and second coil springs to the
distal and proximal ends. The method also comprises
coating the coil springs, the distal end and the proximal
end, wherein the distal portion of the double ended wire
guide has at least one property different from the proximal
portion of the double ended wire guide, the at least one
property selected from the group consisting of an angle
of an end, a stiffness and a diameter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1 is a partial cross section of a first embod-
iment of a double ended wire guide with a straight end
and an angled end;
[0013] Fig. 2 is a partial cross section of a second em-
bodiment of a double ended wire guide with a straight
end and an end with a greater angle;
[0014] Fig. 3 is a partial cross section of a third em-
bodiment of a double ended wire guide, having a mandril
with a first diameter in one portion and a second diameter
in another portion;
[0015] Fig. 4 is a partial cross section of a fourth em-
bodiment of a double ended wire guide having a portion
with a first diameter and another portion with a second
diameter;
[0016] Fig. 5 is a partial cross section of a fifth embod-
iment of a double ended wire guide with an angled end
and a straight end;
[0017] Fig. 6 is a partial cross section of another em-
bodiment of a double ended wire guide with a stiffer por-
tion and a more flexible portion, and two flexible, straight
ends;
[0018] Fig. 7 is a perspective view of a container for a
wire guide; and
[0019] Figs. 8 and 9 are flowcharts for methods of mak-
ing a double-ended wire guide.

DETAILED DESCRIPTION OF THE DRAWINGS AND 
THE PRESENTLY PREFERRED EMBODIMENTS

[0020] Wire guide embodiments have two ends that
are suitable for use on the patient, a distal end and a
proximal end of the wire guide. The end of the wire guide
that is used inside the patient is manipulated or controlled

by portions of the wire that are not inside the patient. Fig.
1 depicts a first embodiment of a double ended wire guide
10. In this embodiment, the wire guide is made from an
outer covering 11 of a plastic material and an inner core
wire 12 or mandril made from stainless steel or Nitinol.
If mandril 12 is made from Nitinol or other shape-memory
metal, it may be easily "trained" so that a 45° angle is its
preferred shape at one end. The plastic material may be
any medically acceptable material that is reasonably soft
and atraumatic, such as polyurethane or silicone, and
may include materials that are thermoplastic as well as
thermoset. Other acceptable plastics may include poly-
ethylene, PVC, polypropylene, and fluoropolymers such
as PTFE. The wire guide has a distal portion 13 and a
distal end 14. Wire guide 10 also has a proximal portion
15 and an angled proximal end 16, angled at about 45°
to a longitudinal axis of the wire guide. The wire guide
also includes an intermediate portion 18 between the dis-
tal and proximal portions. In this embodiment, distal end
14 is straight, aligned with a longitudinal axis of the wire
guide. Proximal end 16, about the terminal 3 cm of the
wire guide, is manufactured at about a 45° angle to the
longitudinal axis of the wire guide. The angle may not
always be apparent. If the wire guide is stored in a con-
tainer, such as a straight container or a circular container,
the angled end may be temporarily straightened out or
the angle enhanced because of the way the wire guide
is stored. Wire guides typically vary in overall length from
about 60 to about 260 cm. Other lengths may be used.
[0021] In this example, inner wire or mandril 12 has
the same decreasing diameter in both the distal and prox-
imal portions, 13, 15. Both ends 14, 16 of the wire guide
are flexible and suitable for insertion into the patient. The
distal and proximal portions 13, 15, between ends 14,
16, may be considered an intermediate portion of guide
wire 10. Distal end 14 in this embodiment is straight while
proximal end 16 has an angle of 45° to the longitudinal
axis of wire guide 10, though both tips will be rounded
for ease of insertion into a body orifice of the patient. This
configuration, of an angle at one end while the other end
remains straight, may be achieved in several ways. The
wire guide may also be coated with a hydrophilic coating
17, so that either end of the wire guide may be very lu-
bricious after it is wetted with saline or other water solu-
tion.
[0022] One way to manufacture the embodiment of
Fig. 1 is to use a solid core mandril or wire 12 made of
Nitinol or other shape memory alloy. The wire is first man-
ufactured to the desired size and is then "trained" to as-
sume a configuration with one end straight and the other
end at a desired angle. One way to do this is to form the
wire, as with a form or a tool at a temperature below room
temperature, and then to heat treat the shape memory
alloy. Typically, temperatures in the range of 400-500°C
and times from 1-5 minutes are used. Other temperatures
and times may also be used. Shape-memory or supere-
lastic materials are heat treated or annealed from a weak
(martinsite) structure to a strong (austenite) structure.
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The alloys are weak and deformable in the martinsitic
state, which is thus useful for forming the wire. After trans-
formation to the strong or martensitic state, the wire ex-
hibits a superelastic property so long as the material re-
mains above a transformation temperature, at which tem-
perature it will revert to the martensitic state.
[0023] The transformation temperature is desirably a
low temperature, well below the temperature of a human
body, and preferably below room temperature, about
20-25°C. The transformation temperature of the wires is
thus selected to be below the operating temperature of
the wire, thus keeping the wire in a superelastic state. In
this state, the wire advantageously returns to its original,
unstressed shape when deforming stresses are re-
moved, such as when the wire guide is removed from a
package. The superelastic wire alloy also increasingly
resists deformation as the stress load is increased. Thus,
when a superelastic wire is deformed by being bent into
a circular package for storage, the wire is placed into a
state of stress. The straight end is stressed because it is
bent into a circular shape with a radial dimension of the
package used. The angled end is also placed into a state
of stress because the angle may be partially straightened
out or the angle may be exaggerated by being placed
into the same package. When the wire is removed from
the package, the stresses are removed, and the wire re-
turns to its "normal" configuration of one straight end and
one angled end.
[0024] The wires are formed by shaping the wires into
the desired shape at room temperature or below, prefer-
ably with a cold mandril, and then annealing the properly-
shaped wire at the proper annealing temperature for a
time sufficient for the transformation to a superelastic
state. In one example, a wire is formed from 0.010 inch
diameter Ni-Ti Nitinol wire and is annealed at 800°F
(about 427°C) for about 10 minutes. The time and tem-
perature for annealing will vary with the alloy selected
and with the diameter (thickness) of the wire. The wires
themselves, not merely the annealing oven, must remain
at the desired temperature for the proper length of time
for the annealing or heat-treatment to be complete. Prop-
er annealing is very important for the wires to return to
the desired shape during use by the surgeon or physician
using the wire guide.
[0025] The heat treat operation may also be used to
determine the strength and modulus of the wire. In par-
ticular, the relative stiffness or flexibility of the wire may
be determined by heat-treat methods that are well known
in the art. The tensile or flexural modulus may be used
as a measure of the relative stiffness or flexibility of the
wire, although most physicians and operating room per-
sonnel can easily detect such differences with a quick
"feel" or manipulation of the finished wire guide product.
A stiff wire requires more force to bend or kink, while a
more flexible wire requires less force to bend or kink. The
stiffness or flexibility will be most apparent in the shaft or
body of the wire guide, by which is meant the intermediate
portion, the distal and proximal portions of the wire guide,

less the very ends or tips of the wire guide, which will
remain flexible and soft out of consideration for the pa-
tient.
[0026] The "trained" wire may then be coated with a
plastic suitable for use in a wire guide. By "plastic" is
meant any polymeric material suitable for medical use
with the body of a patient. For instance, the wire may be
placed into a mold and polyurethane injected, poured, or
cast into the mold to cover and protect the wire. Alterna-
tively, the wire may be dipped in a coating, or placed into
a tool and injection molded with polyethylene, polypro-
pylene, or polyvinyl chloride (PVC), or other materials.
Other materials and manufacturing methods may be
used to manufacture wire guides with a solid wire core
and a plastic covering.
[0027] Another embodiment of a double-ended wire
guide is depicted in Fig. 2. Wire guide 20 includes a softer
plastic outer portion 21 and an inner mandril or solid wire
core 22. Wire guide 20 has a distal portion 23 and a
straight distal end 24, and a proximal portion 25 and a
proximal end 26 that is angled at about 180°. The diam-
eter of the wire guide 20 is the same in both the distal
and proximal portions 23, 25, except for rounding at the
two ends for easier insertion into a patient’s body. In this
embodiment, wire core 22 is preferably made from Nitinol
or other shape memory metal. Wire core 22 has been
formed so that it uniformly decreases from the center of
wire guide 20 to the proximal and distal portions 23, 25.
The wire may be formed by drawing, by grinding or by
any other desired method. This wire guide will have two
flexible ends 24, 26, with distal end 24 formed straight,
and proximal end 26 angled with respect to the longitu-
dinal axis of the wire guide. Outer portion 21, as described
above for Fig. 1, may be made from any soft plastic ma-
terial suitable for medical applications and may be added
by injection molding or other plastic processing methods.
Wire guide 20 may also be coated with a hydrophilic coat-
ing 27.
[0028] Figs. 1 and 2 have provided embodiments in
which a wire guide has both an angled end and a straight
end. In another embodiment, a wire guide may have in-
termediate portions, the distal portion and the proximal
portion, of two different stiffnesses. Fig. 3 depicts a wire
guide 30 with an outer covering 31 and an inner wire core
32. Distal portion 33 and proximal portion 35 have the
same outer, external diameter, but the inner wire core or
mandril is different in distal portion 33 than in proximal
portion 35. As discussed above for the embodiments of
Figs. 1 and 2, inner wire core may be a Nitinol wire, but
it may also be a stainless steel or other suitable wire.
Outer covering 31 may be a softer plastic material, such
as polyurethane, polyethylene, polypropylene, or other
suitable, medically acceptable plastic material. The outer
plastic material may be added by any suitable step for
molding or forming thermoplastic or thermoset materials,
including insert molding, compression molding, casting,
and so forth.
[0029] Flexible distal portion 33 has a flexural stiffness
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that is different from the flexural stiffness of proximal por-
tion 35. A "stiff" portion requires more force to bend or
kink than a "flexible" portion. The inner mandril 32 is de-
picted as having a greater diameter in proximal portion
35 than the diameter in distal portion 33 . Therefore, distal
portion 33, with the same outer diameter as proximal por-
tion 35, will be composed of more plastic and less stain-
less steel or Nitinol. Proximal portion 35 will be stiffer
because it is composed of less plastic and more stainless
steel or Nitinol. Proximal portion 35 will therefore have a
higher flexural modulus than distal portion 33. Both ends
34, 36 will be flexible, but the physician will enjoy differing
degrees of control over the wire guide because of the
differing stiffness in the portion that is inserted into the
patient.
[0030] Another embodiment of a double ended wire
guide is depicted in Fig. 4. Double ended wire guide 40
includes an outer covering 41 and an inner wire core 42.
Wire guide 40 includes distal portion 43, distal end 44,
proximal portion 45 and proximal end 46. The outer di-
ameter d is greater in distal portion 43 than in proximal
portion 45. Wire core 42 is desirably made from Nitinol
or other shape-memory metal, or may also be made from
stainless steel. Distal end 44 and proximal end 46 of the
wire guide will be straight as shown, with no angle, and
both ends will also be very flexible. Other variations of
the double ended wire guides may also be used, e.g.,
any combination of an angle, a diameter, and a stiffness.
Wire guide 40 may also be coated with a hydrophilic coat-
ing 47.
[0031] The transition from distal portion 43 to proximal
portion 45 should be sufficiently gentle so as to be atrau-
matic to patients using wire guide 40. The transition 48
in Fig. 4 is greatly exaggerated for clarity. In reality, distal
portion 43 may have a diameter of 0,64 mm (0.025") while
proximal portion 45 has a diameter of 0,45 mm (0.018"),
so that transition 48 is only about 0.007 inches and is
accomplished over about an inch of length of the wire
guide. Alternatively, users may wish to have a transition
that is more easily noticed, so the ends of the wire guide
may be distinguished. In one example, a proximal portion
may be made with a diameter of 1 mm (0.038 inches)
while distal portion has a 45 mm (0.018") diameter. Wire
guide 40 may also be coated with a hydrophilic coating
47.
[0032] It may be desirable to distinguish the proximal
portion from the distal portion in at least the wire guides
in which there are diameter differences, as well as wire
guides in which there is a flexibility difference. In these
cases, the color of the outer covering may be used to
distinguish. For instance, the proximal end may be mold-
ed in a first color and the distal end in a second color,
the colors being formed from any suitable, non-toxic, col-
orants or from mixtures of the plastics themselves. For
instance, if urethanes are used, the first color may be a
natural tan or brown color, while a second color of black
or white, or other color, may be achieved by adding a
suitable colorant to one or more components of the ure-

thane.
[0033] Other ways to distinguish the ends may also be
used. For instance, small characters or a mark or marks
may be molded onto the ends of the wire guide using the
same tooling that is used for adding the plastic materials.
Thus, the characters "035" or "025" may be molded onto
ends having a diameter of 0.035" or 0.025" diameter. The
characters that are molded should be rounded and
smooth so as not to cause any trauma to the patient when
the end marked with these characters is inserted into the
patient. Other ways to distinguish the ends may also be
used.
[0034] The embodiments thus far have focused on
double ended wire guides made from an inner core wire
and an outer plastic or polymeric covering. Other embod-
iments are also possible, such a coil-spring wire guide
made with two ends that are different from each other.
Fig. 5 depicts one such double ended wire guide 50. Wire
guide 50 includes an inner mandril or safety wire 51 at-
tached to a distal portion 50a, distal end 52, intermediate
portion 51a, a proximal portion 50b, and a proximal end
53. Distal and proximal ends 52, 53 may be smooth metal
hemispheres welded or soldered to safety wire 51. Ends
52, 53 may themselves be solder material. Proximal por-
tion 50b includes a coiled wire 56 attached to proximal
end 53, preferably by soldering, although other methods
of attachment may be used. Distal portion 50a includes
a coiled wire 55 attached to distal end 52, preferably by
soldering, although other methods of attachment may be
used. Coil wires 55, 56 may also be soldered or attached
to wire 51 away from the distal and proximal ends.
[0035] Outer coil wires 55, 56 may be coated with a
softer, plastic material 57 so as to be smoother and less
traumatic to a patient. Ends 52, 53 may also be coated.
Materials such as PTFE may be used. Wire guide 50 may
also be coated with a hydrophilic coating. In this embod-
iment, inner wire or mandril 51 has been heat-treated or
trained so that distal portion 50a of the wire guide has a
180° bend while proximal portion 50a is straight.
[0036] Another embodiment of a double ended wire
guide is depicted in Fig. 6. Wire guide 60 has a distal
portion 60a, an intermediate portion 61 a, and a proximal
portion 60b. Wire guide 60 includes an inner mandril 61
having a greater width or diameter 61 a in intermediate
portion 61a and a narrower width or diameter 61a, 61b
in the proximal and distal portions. Coil spring 63 extends
over distal portion 60a as shown and coil spring 65 ex-
tends over intermediate portion 61a and proximal portion
60b as shown. A single coil spring may be used instead
for the entire length of mandril 61. Wire guide 60, includ-
ing coil spring 63 and ends 64, 67 may be covered with
a smooth and non-traumatic coating 66, for example, PT-
FE. In addition, wire guide 60 may also be coated with a
hydrophilic coating 68. In this embodiment, distal portion
60a will be stiffer because of the greater diameter of distal
portion 61a of the mandril. Proximal portion 60b will have
a stiffness different from the stiffness of distal portion
60a: proximal portion 60b will be much more flexible be-
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cause of the narrower diameter 61b in the proximal por-
tion of mandril 61. Of course, other embodiments besides
those described are also possible. For example, some
surgeons may prefer a wire guide with a very stiff central
or intermediate portion, much stiffer than the distal or
proximal ends of the wire guide. Thus, the wire guide
depicted in Fig. 6 may be constructed with a very stiff
intermediate portion, including a wider, less-flexible core
wire and an outer coil spring that extends throughout the
intermediate portion. The core wire, as discussed above,
may be made from Nitinol or a stainless steel. In one
example of a stiffer intermediate portion, the core wire
for a 0.035 inch wire guide is 0.021 inches diameter Niti-
nol, with a coil spring assembled over the wire and then
coated as desired with PTFE or urethane to a 0.035 inch
diameter. The distal and proximal portions of the core
wire may be tapered thinner, and coated with an outer
jacket of urethane or PTFE, the distal and proximal por-
tions straight or angled as described above. The proximal
portion may be tapered to be even more flexible than the
distal portion, with the core wire ground to the thickness
of a hair, only a few thousandths of an inch in diameter
(0.001 to 0.002 inches, about 0.025 to 0.051 mm). The
core wire, and the transitions from a thicker intermediate
portion to thinner distal and proximal portions, is prefer-
ably made via centerless grinding. The coil spring may
coated with a PTFE coating, or a urethane coating. In
some applications, the distal portion may be coated with
a thinner, more flexible urethane coating 69, and the prox-
imal portion with PTFE coating 66.
[0037] Once the surgeon has selected the configura-
tion of the wire guide, it is desirable to wet the wire guide,
in order to make the surface slick and lubricious, for ease
of insertion into the patient. As noted above, wire guides
are desirably coated with a smooth plastic for ease of
insertion. Wire guides may also be coated with a hy-
drophilic coating so that when wetted with water or saline
solution, the surface has a very low surface tension, is
easily wetted, and is so much more lubricious.
[0038] Accordingly, double ended wire guides, or
standard wire guides, may be packaged in a container
as depicted in Fig. 7. Wire guide container 70 includes
hollow plastic tubing segments 71 attached to either side
of a fitting 72. Fitting 72 is thus located centrally within
the container, with at least roughly equal lengths of tubing
on either side of the fitting. Container 70 contains a wire
guide 73, shown with ends 73a, 73b protruding from the
tubing. Container 70 and wire guide 73 may be stored in
a sterile plastic overwrap or package (not shown). Fitting
72 may be any convenient fitting, such as a Luer lock
fitting, for admitting saline or other water solution for wet-
ting wire guide 73. Wire guide 73 may be a double-ended
wire guide as described above, or may be a single ended
standard wire guide. Saline from a syringe or other source
may be admitted to package 70 by injecting or otherwise
admitting saline solution. Other water solutions may also
be used to wet wire guide 73 and prepare it for use by
the surgeon. The advantage of this tubing and the cen-

trally-located fitting is that both ends of the wire guide are
wetted quickly and easily from a single location, the cen-
trally-located fitting.
[0039] There are several ways to make double ended
wire guides according to the present invention, as de-
picted in Figs. 8 and 9. Fig. 8 is a flowchart depicting a
method of manufacturing a double ended wire guide, of
the type including a core wire and an outer plastic cov-
ering. A first step is to configure the core wire, such as
by machining or drawing 81 the wire to the desired di-
mensions, such as length and the diameters of the distal
and proximal portions of the wire. If the wire is Nitinol or
other shape-memory alloy, the wire should be heat-treat-
ed 82 or trained as desired, such as by heat-treating a
desired angle on one or both ends of the wire. The wire
is then molded 83 into a double ended wire guide by a
plastics-processing method. The molded wire guide may
then be machined or ground 84 if desired. In some em-
bodiments, the molded wire guide may be coated with
another smooth plastic, such as PTFE or other fluorocar-
bon coating. The wire guide may then be desirably coated
85 with a hydrophilic coating.
[0040] Another way of making a double ended wire
guide is depicted in Fig. 9. This process applies primarily
to double ended wire guides using an internal wire or
mandril and an outside coil spring, along with smooth
distal and proximal ends. A first step in the method is to
configure a core wire, such as a Nitinol wire or stainless
steel wire, which may be drawn or machined 91 to the
desired shapes or diameters. The wire may then be heat
treated 92, for instance to shape desired angles, if the
wire is made of Nitinol or other shape memory alloy. The
distal and proximal ends are formed and attached 93. A
coil spring is then purchased or configured 94 as desired,
for instance by winding with a first larger diameter for one
end and the central portion of the spring, and a smaller
diameter for the other end of the spring. The coil spring
is then attached 95 to the distal and proximal end por-
tions. The coil spring and the ends may then be coated
96 with a smooth polymeric coating, such as PTFE, and
may also be coated with a hydrophilic coating.
[0041] There are many ways to practice the invention.
One of the useful features of embodiments of the inven-
tion is the ability to use either end of the wire guide. With
embodiments of the present invention, the number of wire
guides kept in an institution’s inventory may be reduced.
A single wire guide may thus have two useful ends, as
described above, rather than only one. The two ends may
share some common features, such as the same diam-
eter, while differing in some performance aspect, such
as the angles of the ends or the stiffnesses of the ends.
It is also possible to combine features of wire guides in
other ways since both ends may be used on the same
patient. For instance, if it is known that certain procedures
require the use of more than one wire guide, such as a
sequence of increasing diameters or a sequence of in-
creasing stiffnesses, appropriate combinations may be
made on a single wire guide to minimize the number of
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wire guides used for a particular patient.
[0042] The invention has been described in terms of
embodiments useful for wire guides made with an internal
wire or mandril and an external plastic or polymer surface.
Other embodiments may be include wire guides made
with other techniques or combinations of materials, such
as wire guides that are made from an internal safety wire
and an external coil wire. Embodiments of the invention
are not limited to these two types, nor to those depicted
in the drawings. Other embodiments may be used in other
applications and in many areas of the body. These em-
bodiments are not limited to human bodies, but may be
used in veterinary service as well. Other aspects of the
invention, such as the packaging for wire guides, are also
not limited to the embodiment shown and described, but
is meant to apply to other embodiments.
[0043] Accordingly, it is the intention of the applicants
to protect all variations and modifications within the valid
scope of the present invention. It is intended that the in-
vention be defined by the following claims, including all
equivalents. Since the foregoing detailed description has
described only a few of the many alternative forms this
invention can take, it is intended that only the following
claims, including all equivalents, be regarded as a defi-
nition of this invention.

Claims

1. An elongate wire guide (10, 20, 30, 40, 50, 60) com-
prising:

a distal end (14, 24, 34, 44, 50a, 60a);
an intermediate portion (18, 51a, 61a); and
a proximal end (16, 26, 36, 46, 50b, 60b),

wherein the wire guide comprises an inner core and
an outer covering;
characterised in that a distal portion of the inner
core has at least a first and a second diameter, the
second diameter being closer to the distal end and
less than the first diameter, and
a proximal portion of the inner core has at least a
first and second diameter, the second diameter be-
ing closer to the proximal end and less than the first
diameter; and
wherein the proximal end has at least one property
different from the distal end, the at least one property
selected from the group consisting of an angle, a
stiffness and a diameter,
wherein the distal end and the proximal end are both
configured for insertion into a patient; and wherein
the wire guide is configured so that when one of the
distal end and the proximal end is inserted into a
patient, the intermediate portion and the other of the
distal and the proximal end are configured for con-
trolling the wire guide.

2. A wire guide (30) according to Claim 1, wherein the
distal end (33) is more flexible and the proximal end
(35) is stiffer.

3. A wire guide according to any of Claims 1 to 2, where-
in one of the distal end and the proximal end is angled
(16, 26)) and the other of the distal end and proximal
end is straight (14, 24) with respect to a longitudinal
axis of the wire guide.

4. A wire guide (30) according to any of the above
claims, wherein a flexibility or a stiffness of the distal
(33) and proximal (35) ends is tailored by varying a
thickness of an inner core (12, 32) or an outer cov-
ering (11, 31).

5. A wire guide (40) according to any of the above
claims, wherein a flexibility or a stiffness of the distal
(43) and proximal (45) ends is tailored by adjusting
an outer diameter (d) of the distal and proximal ends
or by adjusting a diameter of an inner core (42).

6. A wire guide according to any of the above claims,
further comprising a round package (70) for contain-
ing the wire guide and a fitting (72) on an exterior of
the package for connecting to a source of fluid.

7. A wire guide according to any of the above claims,
wherein at least one of the proximal and distal ends
further comprises a hydrophilic coating (17).

8. A wire guide according to any of the above claims,
further comprising a mark or color identifying at least
one of the distal and proximal ends.

9. A wire guide (40) according to claim 1, wherein a
flexibility or a stiffness of the distal (43) and proximal
(45) ends is determined by using a heat treatment
method.

10. A method of making a double ended wire guide ac-
cording to any of the above claims, the method com-
prising:

configuring a wire having a distal end, an inter-
mediate portion, a proximal end and an inner
core;
enclosing the wire in a plastic or elastomeric cov-
ering, wherein the distal end of the double ended
wire guide has at least one property different
from the proximal end of the double ended wire
guide, the at least one property selected from
the group consisting of an angle of an end, a
stiffness and a diameter;
configuring a distal portion of the inner core to
have at least a first and a second diameter, the
second diameter being closer to the distal end
and less than the first diameter, and configuring
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a proximal portion of the inner core to have at
least a first and second diameter, the second
diameter being closer to the proximal end and
less than the first diameter.

11. The method of Claim 10 , wherein the wire is en-
closed in a plastic or elastomeric covering by a proc-
ess selected from the group consisting of dipping,
casting, injection molding, insert molding, and com-
pression molding.

12. The method of any of Claims 10 or 11, further com-
prising a step of machining or grinding the distal end
of the double ended wire guide so that the distal end
has a diameter less than the intermediate portion.

13. A method according to any of Claims 10 to 12, where-
in the wire is a shape memory alloy, and further com-
prising a step of heat treating the wire into a desired
shape.

14. A method of making a double ended wire guide ac-
cording to any of Claims 10 to 11, the method com-
prising:

attaching first and second coil springs to the dis-
tal and proximal ends.

15. The method of Claim 14, wherein the wire is config-
ured by drawing or grinding one of the proximal por-
tion and the distal portion of the wire to a diameter
smaller than the intermediate portion.

16. A method according to Claim 14 or 15, wherein the
wire is a shape memory alloy, and further comprising
a step of heat treating the wire into a desired shape.

17. A method according to any of Claims 14-16, wherein
the proximal portion is narrower than the distal por-
tion, and a proximal portion of the coil spring has a
diameter smaller than the distal portion.

18. A package containing and wetting a double-ended
wire guide according to Claims 1-8 or Claims 14-17,
the package comprising:

a container (70); and
a fitting (72) for connecting to a source of wetting
solution, wherein the fitting is located about mid-
way between ends of the container, and at least
one end of the wire guide protrudes from an end
of the container.

19. The package of Claim 18, wherein the container
comprises two lengths of plastic tubing (71) connect-
ed to the fitting.

20. A package according to Claim 6 or Claim 18, wherein

the fitting is located about midway between ends of
the container.

21. The package according to any of Claims 18-20,
wherein both ends of the wire guide protrude from
the container.

22. The method of claim 10, further comprising:

heat treating at least one of the distal end, the
proximal end, and the intermediate portion to
determine its stiffness.

Patentansprüche

1. Länglicher Führungsdraht (10, 20, 30, 40, 50, 60),
der Folgendes umfasst:

ein distales Ende (14, 24, 34, 44, 50a, 60a);
einen Zwischenteil (18, 51a, 61a); und
ein proximales Ende (16, 26, 36, 46, 50b, 60b),

wobei der Führungsdraht einen inneren Kern und
eine äußere Ummantelung umfasst;
dadurch gekennzeichnet, dass ein distaler Teil
des inneren Kerns mindestens einen ersten und ei-
nen zweiten Durchmesser aufweist, wobei der zwei-
te Durchmesser näher an dem distalen Ende liegt
und kleiner ist als der erste Durchmesser, und
ein proximaler Teil des inneren Kerns mindestens
einen ersten und einen zweiten Durchmesser auf-
weist, wobei der zweite Durchmesser näher an dem
distalen Ende liegt und kleiner ist als der erste Durch-
messer, und
wobei das proximale Ende mindestens eine Eigen-
schaft aufweist, die sich von dem distalen Ende un-
terscheidet, wobei die mindestens eine Eigenschaft
aus der aus einem Winkel, einer Steifheit und einem
Durchmesser bestehenden Gruppe ausgewählt ist,
wobei das distale Ende und das proximale Ende bei-
de zum Einführen in einen Patienten konfiguriert sind
und wobei der Führungsdraht so konfiguriert ist,
dass, wenn entweder das distale Ende oder das pro-
ximale Ende in einen Patienten eingeführt sind, der
Zwischenteil und das jeweils andere, das distale
oder das proximale, Ende zur Steuerung des Füh-
rungsdrahts konfiguriert sind.

2. Führungsdraht (30) nach Anspruch 1, wobei das di-
stale Ende (33) flexibler und das proximale Ende (35)
steifer ist.

3. Führungsdraht nach Anspruch 1 oder 2, wobei ent-
weder das distale Ende oder das proximale Ende,
bezüglich einer Längsachse des Führungsdrahts,
abgewinkelt (16, 26) ist und das jeweils andere, das
distale oder das proximale, Ende gerade (14, 24) ist.
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4. Führungsdraht (30) nach einem der obigen Ansprü-
che, wobei eine Flexibilität oder eine Steifheit des
distalen (33) und proximalen (35) Endes durch Än-
dern einer Dicke eines inneren Kerns (12, 32) oder
einer äußeren Ummantelung (11, 31) speziell aus-
gelegt wird.

5. Führungsdraht (40) nach einem der obigen Ansprü-
che, wobei eine Flexibilität oder eine Steifheit des
distalen (43) und proximalen (45) Endes durch Ein-
stellen eines Außendurchmessers (d) des distalen
und proximalen Endes oder durch Einstellen eines
Durchmessers eines inneren Kerns (42) speziell
ausgelegt wird.

6. Führungsdraht nach einem der obigen Ansprüche,
der weiterhin eine runde Packung (70) zur Aufnahme
des Führungsdrahts und ein Verbindungsstück (72)
an einer Außenseite der Packung zum Verbinden
mit einer Fluidquelle umfasst.

7. Führungsdraht nach einem der obigen Ansprüche,
wobei das proximale und/oder das distale Ende wei-
terhin eine hydrophile Beschichtung (17) umfasst.

8. Führungsdraht nach einem der obigen Ansprüche,
der weiterhin eine Markierung oder eine Farbe um-
fasst, die das distale und/oder das proximale Ende
kennzeichnet.

9. Führungsdraht (40) nach Anspruch 1, wobei eine
Flexibilität oder eine Steifheit des distalen (43) und
proximalen (45) Endes durch Verwendung eines
Wärmebehandlungsverfahrens bestimmt wird.

10. Verfahren zur Herstellung eines Führungsdrahts mit
Doppelende gemäß einem der obigen Ansprüche,
wobei das Verfahren Folgendes umfasst:

Konfigurieren eines Drahtes mit einem distalen
Ende, einem Zwischenteil, einem proximalen
Ende und einem inneren Kern;
Einschließen des Drahtes in einer Kunststoff-
oder elastomeren Ummantelung, wobei das di-
stale Ende des Führungsdrahtes mit Doppelen-
de mindestens eine Eigenschaft aufweist, die
sich von dem proximalen Ende des Führungs-
drahtes mit Doppelende unterscheidet, wobei
die mindestens eine Eigenschaft aus der aus
einem Winkel, einer Steifheit und einem Durch-
messer bestehenden Gruppe ausgewählt ist,
derartiges Konfigurieren eines distalen Teils des
inneren Kerns, dass er mindestens einen ersten
und
einen zweiten Durchmesser aufweist, wobei der
zweite Durchmesser näher an dem distalen En-
de liegt und kleiner ist als der erste Durchmes-
ser, und derartiges Konfigurieren eines proxi-

malen Teils des inneren Kerns, dass er minde-
stens einen ersten und einen zweiten Durch-
messer aufweist,

wobei der zweite Durchmesser näher an dem proxi-
malen Ende liegt und kleiner ist als der erste Durch-
messer.

11. Verfahren nach Anspruch 10, wobei der Draht durch
ein Verfahren in einer Kunststoff- oder elastomeren
Ummantelung eingeschlossen wird, das aus der aus
Tauchen, Gießen, Spritzgießen, Formen mit Einle-
geteilen und Formpressen bestehenden Gruppe
ausgewählt ist.

12. Verfahren nach Anspruch 10 oder 11, das weiterhin
einen Schritt der maschinellen Bearbeitung oder des
Schleifens des distalen Endes des Führungsdrahtes
mit Doppelende, derart, dass das distale Ende einen
Durchmesser aufweist, der kleiner ist als der Zwi-
schenteil, umfasst.

13. Verfahren nach einem der Ansprüche 10 bis 12, wo-
bei der Draht aus einer Formgedächtnislegierung
besteht, und weiterhin mit einem Schritt der Wärme-
behandlung des Drahtes zu einer gewünschten
Form.

14. Verfahren zur Herstellung eines Führungsdrahtes
mit Doppelende nach Anspruch 10 oder 11, wobei
das Verfahren Befestigen einer ersten und einer
zweiten Schraubenfeder an dem distalen und proxi-
malen Ende umfasst.

15. Verfahren nach Anspruch 14, wobei der Draht durch
Ziehen oder Schleifen des proximalen Teils und des
distalen Teils des Drahtes auf einen Durchmesser,
der kleiner ist als der Zwischenteil, konfiguriert wird.

16. Verfahren nach Anspruch 14 oder 15, wobei der
Draht aus einer Formgedächtnislegierung besteht,
und das weiterhin einen Schritt der Wärmebehand-
lung des Drahtes zu einer gewünschten Form um-
fasst.

17. Verfahren nach einem der Ansprüche 14 - 16, wobei
der proximale Teil schmaler ist als der distale Teil
und ein proximaler Teil der Schraubenfeder einen
Durchmesser aufweist, der kleiner ist als der distale
Teil.

18. Packung, die einen Führungsdraht mit Doppelende
nach einem der Ansprüche 1 - 8 oder den Ansprü-
chen 14 - 17 enthält und benetzt, wobei die Packung
Folgendes umfasst:

einen Behälter (70); und
ein Verbindungsstück (72) zum Verbinden mit
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einer Quelle einer Benetzungslösung, wobei
das Verbindungsstück ungefähr in der Mitte zwi-
schen Enden des Behälters angeordnet ist und
mindestens ein Ende des Führungsdrahtes von
einem Ende des Behälters vorragt.

19. Packung nach Anspruch 18, wobei der Behälter zwei
Längen Kunststoffschlauch (71) umfasst, die mit
dem Verbindungsstück verbunden sind.

20. Packung nach Anspruch 6 oder Anspruch 18, wobei
das Verbindungsstück ungefähr in der Mitte zwi-
schen Enden des Behälters angeordnet ist.

21. Packung nach einem der Ansprüche 18 - 20, wobei
beide Enden des Führungsdrahtes von dem Behäl-
ter vorragen.

22. Verfahren nach Anspruch 10, das weiterhin Wärme-
behandeln des distalen Endes und/oder des proxi-
malen Endes und/oder des Zwischenteils zur Be-
stimmung seiner Steifheit umfasst.

Revendications

1. Fil-guide allongé (10, 20, 30, 40, 50, 60)
comprenant :

une extrémité distale (14, 24, 34, 44, 50a, 60a) ;
une partie intermédiaire (18, 51a, 61a) ; et
une extrémité proximale (16, 26, 36, 46, 50b,
60b), le fil-guide comportant une âme intérieure
et un revêtement extérieur,
caractérisé en ce qu’une partie distale de
l’âme intérieure a au moins un premier et un
second diamètres, le second diamètre étant
plus proche de l’extrémité distale et inférieur au
premier diamètre, et
qu’une partie proximale de l’âme intérieure a au
moins un premier et un second diamètres, le
second diamètre étant plus proche de l’extrémi-
té proximale et inférieur au premier diamètre ; et
dans lequel l’extrémité proximale présente au
moins une propriété différente de celles de l’ex-
trémité distale, ladite propriété étant choisie
dans le groupe constitué d’un angle, d’une rigi-
dité et d’un diamètre, dans l’extrémité distale et
l’extrémité proximale sont toutes les deux con-
figurées pour être introduites dans un patient ;
et dans lequel le fil-guide est configuré de façon
à ce que lorsqu’une des extrémités, distale ou
proximale, est introduite dans un patient, la par-
tie intermédiaire et l’autre extrémité, proximale
ou distale, sont configurées pour commander le
fil-guide.

2. Fil-guide (30) selon la revendication 1, dans lequel

l’extrémité distale (33) est plus flexible et l’extrémité
proximale (35) plus rigide.

3. Fil-guide selon l’une quelconque des revendications
1 et 2, dans lequel, par rapport à l’axe longitudinal
du fil-guide, l’une des extrémités, distale ou proxi-
male, forme un angle (16, 26) et l’autre extrémité,
proximale ou distale, est droite (14, 24).

4. Fil-guide (30) selon l’une quelconque des revendi-
cations précédentes, dans lequel on adapte la flexi-
bilité ou la rigidité des extrémités distale (33) et proxi-
male (35) en faisant varier l’épaisseur de l’âme inté-
rieure (12, 32) ou du revêtement extérieur (11, 31).

5. Fil-guide (40) selon l’une quelconque des revendi-
cations précédentes, dans lequel on adapte la flexi-
bilité ou la rigidité des extrémités distale (43) et proxi-
male (45) en ajustant le diamètre extérieur (d) des
extrémités distale et proximale ou en ajustant le dia-
mètre de l’âme intérieure (42).

6. Fil-guide selon l’une quelconque des revendications
précédentes, comprenant en outre un conditionne-
ment rond (70) pour contenir le fil-guide et un acces-
soire (72) pour le raccorder à une source de fluide.

7. Fil-guide selon l’une quelconque des revendications
précédentes, dans lequel au moins une des extré-
mités proximale et distale comprend un revêtement
hydrophile.

8. Fil-guide selon l’une quelconque des revendications
précédentes, comprenant en outre une marque ou
couleur identifiant au moins une des extrémités dis-
tale et proximale.

9. Fil-guide (40) selon la revendication 1, dans lequel
on établit la flexibilité ou la rigidité des extrémités
distale (43) et proximale (45) au moyen d’un procédé
de traitement thermique.

10. Procédé de fabrication d’un fil-guide à double extré-
mité selon l’une quelconque des revendications pré-
cédentes, le procédé comprenant les opérations
consistant à :

configurer un fil comportant une extrémité dis-
tale, une partie intermédiaire, une extrémité
proximale et une âme intérieure ;
enfermer le fil dans un revêtement plastique ou
élastomère, dans lequel l’extrémité distale du
fil-guide à double extrémité présente au moins
une propriété différente de celles de l’extrémité
proximale du fil-guide à double extrémité, ladite
propriété étant choisie dans le groupe constitué
d’un angle de l’extrémité, d’une rigidité et d’un
diamètre ;
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configurer la partie distale de l’âme intérieure
pour avoir au moins un premier et un second
diamètres, le second diamètre étant plus proche
de l’extrémité distale et inférieur au premier dia-
mètre, et configurer la partie proximale de l’âme
intérieure pour avoir au moins un premier et un
second diamètres, le second diamètre étant
plus proche de l’extrémité proximale et inférieur
au premier diamètre.

11. Procédé selon la revendication 10, dans lequel on
enferme le fil dans un revêtement plastique ou élas-
tomère par un processus choisi dans le groupe cons-
titué de plastage par immersion, coulée, moulage
par injection, moulage avec prisonnier et moulage
par compression.

12. Procédé selon l’une quelconque des revendications
10 et 11, comprenant en outre une étape consistant
à usiner ou meuler l’extrémité distale du fil-guide à
double extrémité afin que l’extrémité distale ait un
diamètre inférieur à celui de la partie intermédiaire.

13. Procédé selon l’une quelconque des revendications
10 à 12, dans lequel le fil est en alliage à mémoire
de forme et comprenant en outre une étape consis-
tant à donner au fil la forme souhaitée au moyen d’un
traitement thermique.

14. Procédé de fabrication d’un fil-guide à double extré-
mité selon l’une quelconque des revendications 10
et 11, le procédé comprenant l’opération consistant
à :

fixer un premier et un second ressorts hélicoï-
daux aux extrémités distale et proximale.

15. Procédé selon la revendication 14, dans lequel on
configure le fil en étirant ou en meulant une des par-
ties proximale et distale du fil pour lui donner un dia-
mètre inférieur à celui de la partie intermédiaire.

16. Procédé selon l’une des revendications 14 ou 15,
dans lequel le fil est en alliage à mémoire de forme
et comprenant en outre une étape consistant à don-
ner au fil la forme souhaitée au moyen d’un traite-
ment thermique.

17. Procédé selon l’une quelconque des revendications
14 à 16, dans lequel la partie proximale est plus étroi-
te que la partie distale et la partie proximale du res-
sort hélicoïdal a un diamètre plus faible que sa partie
distale.

18. Conditionnement pour contenir et humidifier un fil-
guide à double extrémité selon les revendications 1
à 8 ou 14 à 17, le conditionnement comprenant :

un conteneur (70) ; et
un accessoire (72) pour de raccordement à une
source de solution mouillante, dans lequel l’ac-
cessoire se situe environ à mi-chemin des ex-
trémités du conteneur et au moins une extrémité
du fil-guide dépasse d’une extrémité du conte-
neur.

19. Conditionnement selon la revendication 18, dans le-
quel le conteneur comprend deux longueurs (71) de
tube en plastique branchées sur l’accessoire.

20. Conditionnement selon l’une des revendications 6
ou 18, dans lequel l’accessoire se situe environ à
mi-chemin des extrémités du conteneur.

21. Conditionnement selon l’une quelconque des reven-
dications 18 à 20, dans lequel les deux extrémités
du fil-guide dépassent du conteneur.

22. Procédé selon la revendication 10, comprenant en
outre l’opération consistant à :

traiter thermiquement au moins une partie parmi
extrémité distale, extrémité proximale et partie
intermédiaire pour établir sa rigidité.
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