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Description

[0001] The invention relates to a medical guide wire
provided to assist a catheter when inserting it into a so-
matic cavity to cure or examine a diseased area (e.g.,
vascular stenosis area) and used to measure a dimen-
sional size of the diseased area.
[0002] In a medical guide wire which introduces a lead-
ing distal end into a diseased area through a sinuous
vascular system, the leading distal end of the medical
guide wire is inserted into the blood vessel or the somatic
cavity by a "push-pull and turn" manipulation at a hand
access portion located outside a subject patient upon
treating the diseased area.
[0003] In order to achieve a smooth manipulation when
inserting the leading distal end into the somatic cavity
and the blood vessel, it is required for the medical guide
wire to have multi-mechanical properties. The multi-me-
chanical properties are represented by a high flexibility,
a good straightness and an improved restitutivity restored
in an unrestricted free state from a bending deformation.
The medical guide wire of this type is required at its lead-
ing distal end portion to have a high flexibility, while at
the same time, required at its rear portion to have an
appropriate rigidity as a functionally gradient property. It
is also indispensable for the leading distal end to have a
high maneuverability in which the leading distal end prop-
erly responds to the hand operation which is to be done
outside the subject patient.
[0004] As shown in Fig. 14, a medical guide wire 20
has basically an elongated and flexible front end portion
21A which has a diameter-increased hand access portion
22B and a tapered-off front end 22A of the core member
22. A helical spring 23 is secured to both ends of the
tapered-off front end 22A.
[0005] With the basic structure of Fig. 14 in mind, Jap-
anese Laid-open Patent Application No. 2001-178829
discloses a reverse blood stream stop means provided
as an annular weir between an inner circumference of
the helical spring 23 and the front end 22A of the core
member 22 so as to prevent the reverse blood stream
from entering into the helical spring 23 through gaps ap-
peared between coil lines of the helical spring 23.
[0006] Japanese Laid-open Patent Application No.
8-173547 discloses a connection securement between
an inner circumference of the helical spring 23 and an
outer circumference of the front end 22A of the core mem-
ber 22 so as to prevent the front end 22A from inadvert-
ently broken due to a stress concentration.
[0007] Japanese Domestic Laid-open Patent Applica-
tion No. 7-500749 discloses radiopaque markers M as
shown in Fig. 15. The radiopaque markers M are secured
to an outer circumference of the tapered-off front end
22A with an annular space provided between the markers
M and the helical spring 23. Alternatively, the markers M
are secured to an inner circumference of the helical
spring 23 with an annular space provided between the
markers M and the front end 22A of the core member 22.

The markers M enables a manipulator to measure a di-
mensional size of the diseased area upon inserting the
guide wire into the somatic cavity while projecting the
radioactive rays against the markers M.
[0008] The reverse blood stream stop means, the con-
nection securement and the radiopaque markers M are
placed within a space which is provided inside the helical
spring 23. This deteriorates a bending characteristics ap-
peared upon inserting the front end portion 21A into a
sinuous or tortuous path within the somatic cavity or guid-
ing the front end portion 21A selectively into one of the
bifurcated portions of the blood vessel. This also deteri-
orates a steerability appeared when implementing the
"push-pull and turn" manipulation at the hand access por-
tion located outside the subject patient upon treating the
diseased area.
[0009] Therefore, it is an object of the invention to over-
come the above drawbacks so as to provide a high quality
medical guide wire which contributes to curing a diseased
area with a good performance.
[0010] US-A-5253653 discloses a guide wire accord-
ing to the preamble of claim 1.

SUMMARY OF THE INVENTION

[0011] According to the present invention, there is pro-
vided a medical guide wire in which a flexible elongated
core member has a diameter-reduced front end portion
and a hand access portion diametrically greater than the
diameter-reduced front end portion, and a helical spring
is secured at both ends to the diameter-reduced front
end portion.
[0012] The diameter-reduced front end portion is dia-
metrically decreased progressively toward a front end of
the diameter-reduced front end portion or is tapered-off
toward the front end of said diameter-reduced front end
portion. The helical spring and the core member are
spaced to form a non-integral zone extending at least 20
mm from the front end of said diameter-reduced front end
portion. An inner circumference of the helical spring and
an outer circumference of the core member are secured
to form a plurality of securement points aligned in the
lengthwise direction at predetermined spans.
[0013] Namely, the medical guide wire according to
the present invention, the core member and the helical
spring secured to the core member are integrated into
one piece via the securement points to provide a soft and
flexible elongation structure. This structure imparts the
medical guide wire to a good steerability with an improved
bending characteristics.
[0014] According to other aspect of the present inven-
tion, the securement points are lengthwisely aligned at
series intervals.
[0015] According to other aspect of the present inven-
tion, the securement points are aligned at regular or ir-
regular intervals in the lengthwise direction of the core
member.
[0016] According to other aspect of the present inven-
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tion, the helical spring is single wound configuration
made from a single one wire element.
[0017] According to other aspect of the present inven-
tion, the securement points are formed with a radiopaque
material.
[0018] According to other aspect of the present inven-
tion, a front half of the helical spring is a raidopaque hel-
ical portion and a rear half of the helical spring is a radi-
otransparent helical portion, and a length of the raido-
paque helical portion is integer times of the span of the
securement points, and the securement points are
formed by a radiopaque material and placed on the ra-
diotransparent helical portion.
[0019] According to other aspect of the present inven-
tion, a relationship of SB/SA � (D2/D1) 4 is defined be-
tween first, second denominators and first, second nu-
merators. Where, the first denominator is a dimension of
the span SA between the securement points at the di-
ameter-increased portion of the core member, the first
numerator is a dimension of the span SB between the
securement points at the diameter-reduced portion of the
core member, the second denominator is a diametrical
dimension D1 of the diameter-increased portion of the
core member, and the second numerator is a diametrical
dimension D2 of the diameter-reduced portion of the core
member.
[0020] The non-integral zone extends at least 20 mm
from the front end of the diameter-reduced front end por-
tion. This is because a fingertip operation makes it pos-
sible to deform the front end portion of the medical guide
wire into a dog-legged configuration to ensure a preshap-
ing characteristics while securing a good flexibility
smooth enough to insert the front end portion of the med-
ical guide wire into the somatic cavity. The non-integral
zone means an area in which the securement points are
nonexistent. With the securement points concentrically
provided between the helical spring and core member,
it is possible to impart an improved rotation-following ca-
pability to the guide wire and navigate the guide wire with
a good steerability.
[0021] It is preferable that the securement points make
the front end align in a concentric relationship with the
helical spring. However, considering the microstructure
of the front end and the helical spring, the front end may
be made aligned either in concentric or eccentric rela-
tionship with the helical spring.
[0022] Preferred forms of the present invention is illus-
trated in the accompanying drawings in which:

Fig. 1 is a longitudinal cross sectional view of a med-
ical guide wire according to a first embodiment of the
invention;
Fig. 2 is a latitudinal cross sectional view taken along
the line II-II of Fig. 1;
Fig. 3 is an explanatory view showing how a front
end portion of the medical guide wire works;
Fig. 4 is an explanatory view showing how a front
end portion of a related art medical guide wire works;

Fig. 5 is a graphical representation characteristic of
the medical guide wire;
Figs. 6 and 7 are longitudinal cross sectional views
of a medical guide wire according to a second em-
bodiment of the invention;
Fig. 8 is a longitudinal cross sectional view of a med-
ical guide wire according to a third embodiment of
the invention;
Fig. 9 is an explanatory view showing how the med-
ical guide wire works;
Fig. 10 is an explanatory view showing how a medical
guide wire works according to a fourth embodiment
of the invention;
Fig. 11 is a longitudinal cross sectional view of the
medical guide wire with the medical guide wire in-
serted into a vascular stenosis area;
Fig. 12 is a longitudinal cross sectional view of a
related art medical guide wire with the medical guide
wire inserted into the vascular stenosis area;
Fig. 13 is an explanatory view showing how the med-
ical guide wire works; and
Figs. 14 and 15 are longitudinal cross sectional views
of the related art medical guide wire.

[0023] In the following description of the depicted em-
bodiments, the same reference numerals are used for
features of the same type. Referring to Figs. 1 through
5, a medical guide wire 1 (abbreviated as "guide wire 1"
hereinafter) according to a first embodiment of the inven-
tion is described below.
[0024] An entire length of the guide wire 1 is approxi-
mately 1500 mm, and a front end portion 1A of the guide
wire 1 is approximately 300 mm. A front end 2A of a
flexible elongation core member 2 is diametrically de-
creased successively in a fashion tapered-off from a
hand access portion 2B (approx. 0.193 mm in diameter)
to a leading end tip 4 (approx. 0.03 mm in diameter) so
as to generally form a frustocone-shaped configuration
5. A helical spring 3 secured at both ends to the diameter-
reduced front end portion 2A of the core member 2 has
an outer diameter of 0.355 mm. A coil line (helice) of the
helical spring 3 is 0.072 mm in diameter. The core mem-
ber 2 and the helical spring 3 are made of a stainless
steel metal. The helical spring 3 and the core member 2
are spaced to form a non-integral zone L extending at
least 20 mm from the leading end tip 4 of the diameter-
reduced front end portion 2A. Consecutively from an end
of the non-integral zone L, a series of doughnut-shaped
securement points P are lengthwisely provided at regular
spans S (10-30 mm) between an outer circumference of
the diameter-reduced front end portion 2A and an inner
circumference of the helical spring 3. The securement
points P are made from a solder (e.g., gold alloy) to have
approximately 1.0 mm in thickness.
[0025] The structure of the guide wire 1 is such that
the guide wire 1 enables the manipulator to advance the
front end portion 1A with a good steerability especially
upon introducing the guide wire 1 through its leading elon-
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gation (approx. 120 mm) from the main aortic arch to the
coronary artery of the cardiovascular system.
[0026] Dimensionally identical two guide wires are se-
lected as shown in Figs. 3, 4, the medical guide wire 1
is with the securement points P and the related art guide
wire 20 is without the securement points P. When the
guide wires 1, 20 are bent generally into a U-shaped con-
figuration with the same diameter, the guide wire 20 de-
forms with its radius of curvature R3, R4 successively
reducing from the hand access portion to the front end
portion of the medical guide wire due to the fact that the
tapered-off core member changes its bending rigidity in
the lengthwise direction. When the guide wire 20 chang-
es its radius of curvature from R3 to R4, a point X of
inflection appears at a boundary portion between the two
radii of curvature R3, R4 in a manner to protract outward
so as to form an irregular U-shaped configuration as a
whole.
[0027] Although the guide wire 1 according to the in-
vention deforms with its radius of curvature R1, R2 suc-
cessively reducing due to the change of the bending ri-
gidity of the tapered-off core member 2, a transit from
the radius of curvature R1 to R2 is extremely smooth with
no point X of inflection appeared at an interface portion
between the two radii of curvature.
[0028] The reason why the transit from the radius of
curvature R1 to R2 is extremely smooth is that a relative
position between the core member 2 and the helical
spring 3 becomes stable against a neutral plane of the
core member 2 to provide the front end portion 1A with
a stable moment of inertia in the lengthwise direction.
[0029] On the contrary, due to the clearance existant
between the helical spring 23 and the core member 22,
the guide wire 20 deforms the core member 22 to divert
its central line from the neutral plane of the core member
22. This provides the front end portion 21A with a reduced
moment of inertia so as to develop the point X of inflection.
[0030] The portion in which the point X of inflection is
developed protracts significantly outward, the protracted
portion is forced to push against an inner wall of the blood
vessel to increase an insert resistance, and thus posing
problems to injure the blood vessel while aggravating
pains which the subject patient sustains from.
[0031] Since the guide wire 1 according to the inven-
tion develops no harmful point X of inflection, the guide
wire 1 overcomes the problems and significantly im-
proves the remedial performance against the diseased
area. The guide wire 1 also improves the steerability (ro-
tation-following capability) upon inserting it into the so-
matic cavity. Namely, Fig. 5 shows a manner in which
the guide wire 1 transmits the rotation of the front end
portion 1A turned by 257 degrees in response to that of
the hand access portion 2B manipulated by 360 degrees.
[0032] As opposed to the above case, the guide wire
20 transmits the rotation of the front end portion turned
by 53 degrees in response to that of the hand access
portion manipulated by 360 degrees. This shows that the
rotation-follwing capability of the guide wire 1 is approx-

imately five times as great as that of the guide wire 20.
[0033] The high rotation-follwing capability derived
herein can be analyzed as follows:
[0034] When a torsional force is applied to both the
ends of the helical spring, the torsional angle is generally
in direct proportion to the winding number of the helical
spring, and the rotational torque is substantially in inverse
proportion to the winding number of the helical spring.
With this theoretical analysis in mind, the guide wire 1
permits the securement points P to divide the helical
spring 3 into a plurality of compartments, each of which
is subjected to a unitary rotational torque to deform in
accordance with the above proportional theory. It is true
with the rotational torque. The rotational torque transmit-
ted from the hand access portion 2B to the front end
portion 1A in the guide wire 1 increases by 3-5 times as
great as the rotational torque transmitted from the hand
access portion to the front end portion in the guide wire
20.
[0035] Under the presence of the securement points
P, the rotation-following capability and the rotational
torque transmitted from the hand access portion 2B to
the front end portion 1A are significantly improved to con-
tribute to the stable remedial performance. The secure-
ment points P aligned at the predetermined spans S ap-
parently differentiates the conventional idea to simply
thicken the core member and the helical spring so as to
build up their rigidity.
[0036] Since it is possible to dimensionally adjust the
spans S differently between the securement points P, a
shorter span enables the front end portion 1A to a greater
rigidity while a longer span enables the front end portion
1A to a smaller rigidity. This adjustment can quantitatively
provide the front end portion 1A with an appropriate bend-
ing rigidity by anticipating a critical radius of curvature
ensured to the front end portion 1A based on an ordinary
extent of the pushing force which the hand access portion
2B exercises.
[0037] The adjustment of the bending rigidity makes it
possible to render an abnormal resistance detectable to
the hand access portion 2B upon inserting the front end
portion 1A into the bifurcated or sharply curved bight por-
tion of the blood vessel in which the guide wire 1 is likely
subjected to an abnormal deformation. In this situation,
the manipulator feels the abnormal resistance and rota-
tional resistance due to the abnormal bending deforma-
tion, and can ease the operational force within an allow-
able limit. This protects the front end portion 1A of the
guide wire 1 against the damage, while at the same time,
avoiding the inner wall of the blood vessel from inadvert-
ently injured and separated. This makes it possible to
advance the front end portion 1A smoothly into the blood
vessel with an ordinary amount of the manipulation force.
These arrangements enable manufacturers to produce
diversified guide wires of minimum allwoble radii of cur-
vature compatible to the conditions and the diseased ar-
ea of the blood vessel, and thus significantly contributing
to improvement of the remedial performance.
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[0038] Figs. 6 through 7 show a second embodiment
of the invention in which the securement points P are
aligned at irregular spans S. The spans S decrease pro-
gressively in an arithmetic or geometric series as exem-
plified by S1, S2,··· ···, SN from the hand access portion
2B to the leading end tip 4 as shown in Fig. 6. Alterna-
tively, the spans S decrease progressively in the arith-
metic or geometric series as exemplified by S1, S2, ... ...,
SN from the leading end tip 4 to the hand access portion
2B as shown in Fig. 7.
[0039] The adjustment of the spans S makes it possi-
ble to dimensionally determine the bending rigidity of the
front end portion 1A of the guide wire 1 as desired. The
magnitude of the bending rigidity determines the radius
of curvature of the front end portion 1A bendable in each
of the spans S. This enables the front end portion 1A to
smoothly bend with the radius of curvature corresponding
to the tortuous and meandering blood vessel (e.g., car-
diovascular system) upon inserting the front end portion
1A into the blood vessel.
[0040] The progressively changing spans S determine
the combined performance of the core member 2 and
the helical spring 3 which deform and torsionally move
in cooperation with each other, while at the same time,
determining the desired radius of curvature and the ro-
tational torque of the front end portion 1A bendable in
each of the spans S. The securement points P may be
placed at irregular intervals (e. g., at random) to produce
the spans S of different widths. The spans S of equal
width and the spans S arranged in the arithmetic or ge-
ometric series may be combined as necessary.
[0041] In a modification form, the securement points
P is made of a radiopaque material to provide the guide
wire 1 with a measurement function. With the use of the
radioactive rays, it is possible to measure a dimensional
size of the diseased area from dimensions of the spans
S and the diameter of the securement points P while mon-
itoring an image upon inserting the guide wire 1 into the
somatic cavity.
[0042] Fig. 8 shows a third embodiment of the inven-
tion in which the helical spring 3 is made of different two
metals. One is a platinum wire and the other a stainless
steel wire. The platinum and stainless steel wires are
connected in series by a welding procedure, and with-
drawn to form a single raw wire until the coil line becomes
0.072 mm in diameter. The single raw wire is wound
around a mandrel (not shown) to form a radiopaque hel-
ical spring 3A and a radiotransparent helical spring 3B
at the front and rear half sections so as to provide a unitary
helical configuration of different metals. An entire length
(CL:30 mm) of the radiopaque helical spring 3A is integer
number times of the span S (10 mm) formed by the se-
curement points P aligned within the radiotransparent
helical spring 3B at regular intervals.
[0043] In this instance, a breadth of the non-integral
zone L is 25 mm in order to stabilize the welded portion
between the two helical springs 3A, 3B. Lengths L2 and
L3 are in turn determined to be 50 mm and 90 mm by

way of example.
[0044] With the use of the radioactive rays, it is possible
to measure a dimensional size of a diameter of the blood
vessel at an injection of the contrast medium, while at
the same time, measuring sizes of the diseased area and
peripheral sections in the neighborhood of the diseased
area based on the dimensional length and diameter of
the radiopaque helical spring 3A and the securement
points P based on the monitored image observed upon
inserting the guide wire 1 into the somatic cavity.
[0045] Considering that the length of the radiopaque
helical spring 3A is the integer times of the span S, it is
possible to precisely measure the blood vessel compli-
catedly curved and perspectively projected on the planar
image monitor by comparing the entire length of the ra-
diopaque helical spring 3A with the spans S of the se-
curement points P observed from the monitored image.
Upon forming the securement points P, the radiopaque
ball made of a gold, silver or tungsten solder is heated
to melt into the doughnut-shaped configuration (approx.
0.3-1.0 mm in thickness) to concentrically connect the
helical spring 3 to the core member 2 in one piece.
[0046] Due to the radiotransparent helical spring 3B
made of the stainless steel metal, there arises a spring
back difference between the two helical springs 3A and
3B. The spring back of the helical spring 3B supresses
that of helical spring 3A so that the difference of the spring
back between the two springs 3A, 3B works to diametri-
cally reduce the radiopaque helical spring 3A in a fashion
tapered off toward the leading end tip 4 of the core mem-
ber 2. In this situation, the helical spring 3A is highly ta-
pered off more than a case in which whole the helical
spring 3 is diametrically reduced progressively in the
lengthwise direction. This helps the helical spring 3A ad-
vance smoothly into the vascular stenosis area, the inti-
ma and the adventitial coat upon inserting the guide wire
1 into the blood vessel.
[0047] With the conventional art in mind, upon treating
the coronary artery disease, the guide wire is inserted
into the coronary artery by 100-120 mm. The disease
likely develops at the bifurcated portion of the blood ves-
sel. By way of illustration, the vascular stenosis area 11
likely develops at a portion advanced by 30-60 mm from
an entrance of the left coronary artery 15 as shown in
Fig. 9. Upon measuring the vascular stenosis area 11 by
using an elongation extended by approx. 50 mm from a
leading end of the guide wire as disclosed by Japanese
Domestic Laid-open Patent Application No. 7-500749,
an insertable length of the guide wire is only by 30-60
mm from the entrance of the left coronary artery 15. At
this time, the blood streams fluctuate a pliable leading
end of the guide wire unstably in such a significant degree
as to hinder precise measurements against the diseased
area.
[0048] With the radiopaque helical spring 3A diamet-
rically reduced progressively, the guide wire 1 enables
the manipulator to advance the helical spring 3 deep be-
yond the vascular stenosis area 11. With the securement
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points P placed at regular intervals to extend by 140 mm
from the leading end tip 4, the guide wire 1 enables the
manipulator to move the helical spring 3 until the last
securement point P (17) meets an entrance 11A of the
vascular stenosis area 11. This makes it possible to ad-
vance the guide wire 1 stably through a catheter 18 deep
into the vascular stenosis area 11 without fluctuating the
pliable helical spring 3 against the blood streams, thus
enabling the manipulator to readily measure the diseased
area with a high precision.
[0049] When the helical spring 3 is limited to the struc-
ture in which the helical spring 3 is formed by winding a
single one wire around a mandrel (not shown) to provide
a single wound spring configuration as a fourth embod-
iment of the invention, the follwong advantages are ob-
tained.
[0050] Namely, upon advancing the front end portion
1A of the guide wire 1 into a meandering portion 10 of
the blood vessel as shown in Fig. 10, the guide wire 1
bends the front end portion 1A to render a gap 6 wider
between neighboring coil lines at a tensile side of the
front end portion 1A. Under the presence of the front end
portion 1A and the meandering blood vessel, the blood
streams increases its velocity to run into a helical spring
3 through the gap 6 so as to exert a liquid pressure against
the securement points P to provide it with a forward pro-
pelling force 12. The forward propelling force 12 is mul-
tiplied by the number of the securement points P to en-
able the manipulator to advance the front end portion 1A
deeper into the tortuous blood vessel. The front end 2A
of the core member 2 is tapered off so that the forward
propelling force 12 against the securement points P in-
creases progressively as approaching the front end por-
tion 1A of the guide wire 1. This is because the secure-
ment points P increase its pressure area successively
as approaching the front end portion 1A of the guide wire
1. This theory effectively assists the front end portion 1A
to advance into the blood vessel through its entrance
where an insertion resistance is likely to increase.
[0051] In a wire-stranded structure in which a plurality
of metallic wires are stranded to form a tubular body,
upon bending the front end portion, coil lines of the helical
spring relatively slide at its tensile side and no gap ap-
pears between the neighboring coil lines of the helical
spring. No forward propelling force develops because of
no blood streams running into the helical spring, and thus
making it difficult to advance the front end portion deep
into the tortuous blood vessel. It is true with the case in
which the securement points P are not provided.
[0052] In the related art guide wire 20 which has no
means corresponding to the securement points P as
shown in Fig. 12, the front end portion 21A is stuck at a
middle portion 13 of the vascular stenosis area 11 upon
inserting the front end portion 21A of the helical spring
23 into the vascular stenosis area 11. In order to transmit
the rotational torque T to the front end portion 21A beyond
the middle portion 13, it is necessary to exercise a tor-
sional angle in direct proportion to the winding number

of the front end portion 21A beyond the middle portion
13. This requires a greater rotational force which would
inadvertently deform or do a damage on the core member
22 and helical spring 23.
[0053] Under the presence of the securement points
P as shown in Fig. 11, it is possible to transmit the rota-
tional torque T to the front end portion 1A beyond the
middle portion 13 with a smaller rotational force needed
to rotate the winding number of a single one span S. This
enables the manipulator to readily rotate the guide wire
1, while at the same time, protecting the core member 2
and helical spring 3 against an unfavorable deformation
and damage.
[0054] The torsional rigidity between the securement
points P is in direct proportion to the winding number of
the span S, and is in inverse proportion to a diameter
raised to 4th power concerning to the front end 2A of the
core member 2.
[0055] In order to diamerically reduce the front end 2A
of the core member 2 favorably tapered off progressively
as approaching the leading end tip 4, a numerical rela-
tionship SB/SA � (D2/D1) 4 is required between the span
SA and a greater diameter D1 at the diameter-increased
portion of the core member 2, and the span SB and a
smaller diameter D2 at the diameter-reduced portion of
the core member 2 as shown in Fig. 13.
[0056] It is to be noted that the securement points P
are not confined to the doughnut-shaped configuration
but any shape will do only if the securement points P can
integrally connect the helical spring 3 concentrically or
eccentrically to the core member 2. The helical spring 3
may be in the form of a wire-stranded hollow configura-
tion. The helical spring 3 may have a gap appeared be-
tween the neighboring coil lines of the helical spring 3.

Claims

1. A medical guide wire (1) in which a flexible elongated
core member (2) has a diameter-reduced front end
portion (2A) and a hand access portion (2B) diamet-
rically greater than said diameter-reduced front end
portion, and a helical spring (3) is secured at both
ends to said diameter-reduced front end portion;
whereby
said diameter-reduced front end portion (2A) is dia-
metrically decreased progressively toward a front
end of said diameter-reduced front end portion (2A)
or is tapered-off toward said front end of said diam-
eter-reduced front end portion (2A); the medical
guide wire is characterised in that
an inner circumference of said helical spring (3) and
an outer circumference of said core member (2) are
secured at a plurality of securement points (P)
aligned in the lengthwise direction at predetermined
spans (S), and said helical spring (3) and said core
member (2) are spaced to form a non-integral zone
(L) in which they are not attached to each other, the
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zone extending for at least 20 mm and extending to
said front end of said diameter-reduced front end
portion (2A)from the securement point (P) nearest
thereto.

2. The medical guide wire (1) according to claim 1,
wherein said securement points (P) are lengthwisely
aligned at series intervals (SA, SB, ···, SN) depend-
ing on the core member diameter.

3. The medical guide wire according to claim 1, wherein
said securement points (P) are aligned at regular or
irregular intervals in the lengthwise direction of said
core member (2).

4. The medical guide wire (1) according to claim 1, 2
or 3, wherein said helical spring (3) is of single wound
configuration made from a single one wire element.

5. The medical guide wire (1) according to any preced-
ing claim, wherein said securement points (P) are
formed with a radiopaque material.

6. The medical guide wire according to any one of
claims 1 to 4, wherein a front half of said helical spring
(3) is a radiopaque helical portion (3A) and a rear
half of said helical spring (3) is a radiotransparent
helical portion (3B), and the length of said radio-
paque coil portion is an integral times said span (S)
of said securement points (P), and said securement
points (P) are formed by a radiopaque material and
placed on said radiotransparent helical portion (3B).

7. The medical guide wire according to claim 1 or 2,
wherein a relationship of SB/SA� (D2/D1) 4 is de-
fined between first, second denominators and first,
second numerators, where, the first denominator is
a dimension of said span (SA) between said secure-
ment points at a diameter-increased portion of said
core member (2),
the first numerator is a dimension of said span (SB)
between said securement points (P) at said diame-
ter-reduced portion of said core member (2),
the second denominator is a diametrical dimension
(D1) of said diameter-increased portion of said core
member (2),
the second numerator is a diametrical dimension
(D2) of said diameter-reduced portion of said core
member (2).

Patentansprüche

1. Medizinischer Führungsdraht (1), in welchem ein fle-
xibles verlängertes Kernelement (2) einen durch-
messerreduzierten Vorderendanteil (2A) und einen
Handgriffanteil (2B), der im Durchmesser größer ist
als der durchmesserreduzierte Vorderendanteil, be-

sitzt und in welchem eine Schraubenfeder (3) an bei-
den Enden an dem durchmesserreduzierten Vorde-
rendanteil gesichert ist; wobei der durchmesserre-
duzierte Vorderendanteil (2A) in Richtung auf ein
vorderes Ende des durchmesserreduzierten Vorde-
rendanteils (2A) fortschreitend im Durchmesser re-
duziert ist oder sich in Richtung auf das vordere Ende
des durchmesserreduzierten Vorderendabschnitts
(2A) konisch verjüngt; wobei der medizinische Füh-
rungsdraht dadurch gekennzeichnet ist, dass ein
innerer Umfang der Schraubenfeder (3) und ein äu-
ßerer Umfang des Kernelements (2) an einer Mehr-
zahl von Sicherungspunkten (P) gesichert sind, die
in Längsrichtung an vorbestimmten Abständen (S)
ausgerichtet sind, und wobei die Schraubenfeder (3)
und das Kernelement (2) beabstandet sind, um eine
nichtintegrale Zone (L) zu bilden, in welcher sie nicht
aneinander befestigt sind, wobei die Zone sich über
mindestens 20 mm erstreckt und sich zu dem vor-
deren Ende des durchmesserreduzierten Vorderen-
danteils (2A) hin vom Sicherungspunkt (P) aus, der
diesem Ende am nächsten ist, erstreckt.

2. Medizinischer Führungsdraht (1) gemäß Anspruch
1, wobei die Sicherungspunkte (P) in Längsrichtung
an Folgenintervallen (SA, SB, ..., SN) ausgerichtet
sind, die vom Durchmesser des Kernelements ab-
hängen.

3. Medizinischer Führungsdraht gemäß Anspruch 1,
wobei die Sicherungspunkte (P) in regelmäßigen
oder unregelmäßigen Intervallen in Längsrichtung
des Kernelements (2) ausgerichtet sind.

4. Medizinischer Führungsdraht (1) gemäß Anspruch
1, 2 oder 3, wobei die Schraubenfeder (3) von einer
Konfiguration ist, die aus einer einzigen Wicklung
besteht und aus einem einzigen Drahtelement ge-
bildet ist.

5. Medizinischer Führungsdraht (1) gemäß einem der
vorangehenden Ansprüche, wobei die Sicherungs-
punkte (P) mit einem strahlendichten Material gebil-
det sind.

6. Medizinischer Führungsdraht gemäß einem der An-
sprüche 1 bis 4, wobei eine Vorderhälfte der Schrau-
benfeder (3) einen strahlendichten Schraubenanteil
(3A) und eine hintere Hälfte der Schraubenfeder (3)
einen strahlentransparenten Schraubenanteil (3B)
bildet, und wobei die Länge des strahlendichten Spu-
lenanteils ein ganzzeiliges Vielfaches des Abstan-
des (S) der Sicherungspunkte (P) beträgt, und wobei
die Sicherungspunkte (P) aus strahlendichtem Ma-
terial gebildet und auf dem strahlentransparenten
Schraubenanteil (3B) platziert sind.

7. Medizinischer Führungsdraht gemäß Anspruch 1
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oder 2, wobei ein Verhältnis SB/SA ≤ (D2/D1)4 zwi-
schen ersten, zweiten Nennern und ersten, zweiten
Zählern definiert ist, wobei der erste Nenner ein Aus-
maß des Abstandes (SA) zwischen den Sicherungs-
punkten auf einem durchmessererhöhten Anteil des
Kernelements (2) ist,
der erste Zähler ein Ausmaß des Abstandes (SB)
zwischen den Sicherungspunkten (P) auf dem
durchmesserreduzierten Anteil des Kernelements
(2) ist,
der zweite Nenner ein Durchmesserausmaß (D1)
des durchmessererhöhten Anteils des Kernele-
ments (2) ist,
der zweite Zähler ein Durchmesserausmaß (D2) des
durchmesserreduzierten Anteils des Kernelements
(2) ist.

Revendications

1. Fil-guide à usage médical (1) dans lequel un élément
central allongé souple (2) a une partie d’extrémité
avant (2a) d’un diamètre réduit et une partie d’accès
manuel (2b) diamétralement plus grande que ladite
partie d’extrémité avant de diamètre réduit, et un res-
sort hélicoïdal (3) est fixé par ses deux extrémités à
ladite partie d’extrémité avant de diamètre réduit, la-
dite partie d’extrémité avant (2a) de diamètre réduit
ayant un diamètre qui diminue progressivement vers
une extrémité avant de ladite partie d’extrémité avant
(2a) de diamètre réduit ou ayant un diamètre dimi-
nuant vers ladite extrémité avant de ladite partie
d’extrémité avant (2a) à diamètre réduit ; le fil-guide
à usage médical étant caractérisé en ce que
un pourtour intérieur dudit ressort hélicoïdal (3) et
un pourtour extérieur dudit élément central (2) sont
fixés en une pluralité de points de fixation (P) alignés
dans le sens de la longueur suivant des espace-
ments prédéterminés (S), et ledit ressort hélicoïdal
(3) et ledit élément central (2) sont espacés pour
former une zone (L) non homogène dans laquelle ils
ne sont pas fixés l’un à l’autre, la zone s’étendant
sur au moins 20 mm et s’étendant jusqu’à ladite ex-
trémité avant de ladite partie d’extrémité avant de
diamètre réduit (2a) depuis le point de fixation (P) le
plus proche de celle-ci.

2. Fil-guide (1) à usage médical selon la revendication
1, dans lequel lesdits points de fixation (P) sont ali-
gnés dans le sens de la longueur à intervalles en
série (SA, SB, ..., SN) dépendant du diamètre de
l’élément central.

3. Fil-guide à usage médical selon la revendication 1,
dans lequel lesdits points de fixation (P) sont alignés
à intervalles réguliers ou irréguliers dans le sens de
la longueur dudit élément central (2).

4. Fil-guide à usage médical selon la revendication 1,
2 ou 3, dans lequel ledit ressort hélicoïdal (3) se pré-
sente sous la forme d’une seule spire constituée d’un
seul élément de fil.

5. Fil-guide à usage médical selon l’une quelconque
des revendications précédentes, dans lequel lesdits
points de fixation (P) sont en matière opaque aux
rayons X.

6. Fil-guide à usage médical selon l’une quelconque
des revendications précédentes 1 à 4, dans lequel
une moitié avant dudit ressort hélicoïdal (3) est une
partie hélicoïdale (3a) opaque aux rayons X et une
moitié arrière dudit ressort hélicoïdal (3) est une par-
tie hélicoïdale (3b) transparente aux rayons X, et la
longueur de ladite partie hélicoïdale opaque aux
rayons X est un multiple entier dudit espacement (S)
desdits points de fixation (P), et lesdits points de fixa-
tion (P) sont en matière opaque aux rayons X et sont
placés sur ladite partie hélicoïdale (3b) transparente
aux rayons X.

7. Fil-guide à usage médical selon la revendication 1
ou 2, dans lequel une relation SB/SA ≤ 5D2/D1)4 est
définie entre un premier, un deuxième dénomina-
teurs et un premier, un deuxième numérateurs, sa-
chant que le premier dénominateur est une dimen-
sion dudit espace (SA) entre lesdits points de fixation
dans une partie de diamètre accrue dudit élément
central (2),
le premier numérateur est une dimension dudit es-
pace (SB) entre lesdits points de fixation (P) dans
ladite partie de diamètre réduit dudit élément central
(2),
le deuxième dénominateur est une dimension dia-
métrale (D1) de ladite partie de diamètre accrue du-
dit élément central (2),
le deuxième numérateur est une dimension diamé-
trale (D2) de ladite partie de diamètre réduit dudit
élément central (2).
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