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SENSOR GUIDE WIRE DEVICE AND
SYSTEM INCLUDING A SENSOR GUIDE WIRE DEVICE

FIELD OF THE INVENTION
[0001] The invention generally relates to the area of medical devices. More particularly,
the present invention concerns a sensor guide wire device for intravascular
measurements of a physiological variable, e. g. pressure or temperature, inside a
living human or animal body, and also to a system for intravascular measurements of

a physiological variable in a living body.

BACKGROUND
[0002] In many medical procedures, medical personnel wish to monitor various
physiological conditions that are present within a body cavity of a patient. These
physiological conditions are typically physical in nature, such as, for example,
pressure and temperature, and provide the physician or medical technician with
information as to the status of a patient’s condition. The manner by which these types
of parameters are measured and monitored should be as safe, as accurate and as

reliable as possible.

[0003] Equipment and processes have been developed for assisting medical personnel, such
as physicians or medical technicians, in diagnosing physiological conditions of a
patient. For example, sensor guide wires in which a sensor is mounted at the distal
end thereof have been developed. The sensor may, for example, be an intra-vascular
pressure sensor that is arranged to measure blood pressure at various points within the
vasculature to facilitate locating and determining the severity of, for example, stenosis

or other disruptors of blood flow within the vessels of the living body.

SUMMARY
[0004] According to one embodiment of the present invention, a sensor guide wire for an
intravascular measurement of a physiological variable in a living body, may comprise:
a proximal tube portion; a distal end portion; a sensor element configured to measure
the physiological variable based on exposure to fluid in the living body; and a
cylindrical-shaped jacket forming an interior space housing the sensor element and
extending from a distal end of the proximal tube portion to a proximal end of the

distal end portion. The jacket comprises an outer circumferential wall with a
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circumferential surface extending between distal and proximal longitudinal ends of
the jacket. The outer circumferential wall includes at least one aperture along its
circumferential surface so as to permit passage of the fluid through the outer
circumferential wall. The outer circumferential wall further includes a plurality of
slots located between the at least one aperture of the outer circumferential wall and

one of the distal and proximal ends of the jacket.

[0005] According to another embodiment of the present invention, a sensor guide wire for
an intravascular measurement of a physiological variable in a living body, may
comprise: a proximal tube portion; a distal end portion; a sensor element configured
to measure the physiological variable based on exposure to fluid in the living body;
and a mounting structure supporting the sensor element in a freely suspended manner

in a lumen within the sensor guide wire.

[0006] According to another embodiment of the present invention, a sensor guide wire for
an intravascular measurement of a physiological variable in a living body, may
comprise a proximal tube portion; a distal end portion; and a sensor element
configured to measure the physiological variable based on exposure to fluid in the
living body. The sensor guide wire may further comprise a mounting structure
supporting the sensor element in a freely suspended manner in a lumen within the
sensor guide wire and/or a cylindrical-shaped jacket forming an interior space housing
the sensor element and extending from a distal end of the proximal tube portion to a
proximal end of the distal end portion in which the outer circumferential wall of the
jacket includes a plurality of slots located between at least one aperture of the outer

circumferential wall and one of the distal and proximal ends of the jacket.

[0007] Tt is to be understood that both the foregoing general description and the following
detailed descriptions are exemplary and explanatory only, and are not restrictive of

the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The features, aspects and advantages of the present invention will become apparent
from the following description, appended claims, and the accompanying exemplary

embodiments shown in the drawings, which are briefly described below.

[0009] FIG. 1 is a schematic drawing showing a system for intravascular measurement

according to one embodiment of the present invention.
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[0010] FIG. 2 is a cross-sectional view of a sensor guide wire used in the system of FIG. 1

according to one embodiment of the present invention.

[0011] FIG. 3 is a cut away view of a sensor guide wire used in the system of FIG. 1

according to one embodiment of the present invention.
[0012] FIG. 4 shows a jacket according to one embodiment of the present invention.
[0013] FIG. 5 shows a side view of the jacket of FIG. 4
[0014] FIG. 6 shows a cross-sectional view taken along section line VI-VI in FIG. 5.
[0015] FIG. 7 shows a cross-sectional view taken along section line VII-VII in FIG. 5.

[0016] FIG. 8 shows a cut away view of a sensor guide wire used in the system of FIG. 1

according to another embodiment of the present invention.

[0017] FIG. 9 shows a cut away view of a sensor guide wire used the system of FIG. 1

according to another embodiment of the present invention.

[0018] FIGS. 10A-10C show various plan view of the sensor guide wire of FIG. 9.

DETAILED DESCRIPTION

[0019] FIG. 1 shows a system 100 comprising a sensor guide wire assembly according to
one embodiment of the present invention. The arrangement comprises a sensor guide
wire assembly 110, and a physiological monitor 130. The sensor guide wire assembly
110 may comprise a sensor element 111 arranged at the distal end of the sensor guide
wire assembly 110. The sensor element 111 may be arranged to sense a physiological
variable in a living body, such as a human or animal body, and provide a sensor
signal. The sensor guide wire assembly 110 is a disposable device which typically
includes a proximal connector 112 (which may be a female or male connector) for
connection to the physiological monitor 130 which processes the sensor signal to
generate a measurement of the physiological variable. Alternatively, a signal
converting device or an interfacing device may be disposed between the proximal
connector 112 and the physiological monitor 130, such as for example, the signal
converting and interfacing devices disclosed in U.S. Patent Application Publication
No. 2012/0289808, which is hereby incorporated by reference in its entirety for their
teachings related to signal converting and interfacing devices, the use of physiological

monitors, and the structure and use of sensor guide wire devices. Such a signal
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converting or interfacing device may be arranged to interface the sensor element 111
to the physiology monitor 130 such that a signal indicative of the physiological
variable sensed by the sensor element 111 is pre-processed and forwarded to the
physiology monitor 130. According to other embodiments, the sensor guide wire
assembly 110 can communicate via wireless transmission with the physiological
monitor 130 such as, for example, the wireless transmission arrangement disclosed in
U.S. Patent Nos. 7,724,148; 8,174,395; and 8,461,997, which are hereby incorporated
by reference in their entireties for their teachings related to wireless transmission
arrangements between sensor guide wires and physiological monitors, and the

structure and use of sensor guide wire devices.

[0020] FIG. 2 shows a sensor guide wire 110 that can be used in the system of FIG. 1. The
sensor guide wire assembly 110 comprises the proximal connector 112, a flexible
proximal tube portion 203, a jacket or sleeve 2035, a distal end portion having a coil
206 and a tip 207, a distal core wire 208, and the sensor element 111, which is
connected to the connector 112 by at least one electrical lead or microcable or optical
signal line 210. In use, the connector 112 at the proximal end of the proximal tube
portion 203 is inserted into a corresponding connector, such that measurement signals
from the sensor element 111 can be displayed, for example as curves or numbers, on a
suitable display on the physiology monitor 130. The sensor guide wire assembly 110
may optionally comprise a safety wire 211, which is attached in the tip 207 and
extends preferably to the proximal connector 112. In case of an accidental break of
the sensor guide wire assembly 110 when, for example, a doctor tries to push the
sensor guide wire assembly 110 through a sharp bend in an artery of a patient, the
safety wire 211 will make it possible to retrieve all parts of the sensor guide wire
assembly 110 from the patient's artery. The safety wire 211 may also be helpful
during manufacturing of the sensor guide wire assembly 110 in that the safety wire
211 can act as a guide when the different parts are assembled and threaded over each
other. The safety wire 211 may alternatively have a shorter extension along the

sensor guide wire assembly 110, typically from the tip 207 to the jacket 205.

[0021] In FIG. 2, the capital letters A to D represent the length of the different sections of
the sensor guide wire assembly 110, and the following intervals should represent
exemplifying lengths of the respective sections:

A = the length of the distal end portion = about 2 cm to about 3 cm;
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B= the length of the jacket or sleeve 205 = about 0.5 mm to about 10 mm, preferably
about 1 mm to about 3 mm,;

C = the length of the proximal tube portion 203 = about 135 cm to about 340 cm,
preferably about 160 cm to about 300 cm:

D= the length of the proximal connector 112 = about 500 mm to about 1500 mm,
preferably about 1040 mm.

[0022] The diameter of the sensor guide wire assembly 110 preferably varies between about
0.25 to about 2.5 mm; for use in coronary arteries, for example, the diameter is
normally about 0.35 mm. In the context of length, width, diametrical, and other
spatial dimensions, the modifier “about” can include a deviation of plus or minus 0 to
10 % of the amount it modifies, preferably plus or minus 0 to 5% of the amount it

modifies.

[0023] It should in particular be noted that the length of the jacket or sleeve 205 is rather
small in comparison with the total length of the sensor guide wire assembly. For
example, the jacket or sleeve 205 can range about 0.01% to 5% of the total length of
the sensor guide wire assembly, preferably 0.025% to 2.5 % of the total length of the
sensor guide wire assembly, more preferably 0.05% to 1.5% of the total length of the

sensor guide wire assembly.

[0024] It can further be seen that the flexible tube portion 203 may constitute the major
portion of the length of the sensor guide wire assembly. Such a flexible tube portion
can be made from stainless steel and is, for example, described in the U.S. Patent Re.
35,648, herein incorporated by reference in its entirety for its teachings related to
flexible tubes for sensor guide wire assemblies, and the structure and use of sensor
guide wire devices. It should, however, be noted that-in contrast to the disclosure of
Re 35,648, there is no core wire present in the proximal tube portion 203 of the sensor
guide wire assembly in this embodiment of the present invention. This means that the
walls of the flexible tube portion 203 may be made thicker without adversely limiting
the space available for the sensitive electrical lead(s) extending from the sensor
element 111 to the proximal connector 112. The core wire 208 then only extends in

the distal end portion of the sensor guide wire assembly 110.

[0025] The sensor guide wire assembly 301 of FIG. 3 is another example of a sensor guide

wire assembly that can be used in the system of FIG. 1. The sensor guide wire
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assembly 301 includes the sensor element 311; a distal end portion having a distal tip
307 and a coil 306, a core wire 308, a jacket or sleeve 305 (whose outline is only
shown), one or more microcables or optical signal lines 310, and a proximal tube
portion 303. The length and diameter dimensions mentioned in the context of the
embodiment of FIG. 2 are also applicable for this embodiment. As with the
embodiment of FIG. 2, the distal tip 307 is the most distal portion, i.c. that portion
which is going to be inserted farthest into the vessel, and the proximal tube portion
303 is the most proximal portion, that is, that portion being situated closest to the

connector 112 shown in FIG. 1.

[0026] The core wire 308 is shown in FIG. 3, and may comprise a first body portion 308A
at the distal end portion, a sensor mounting portion 308B at the jacket or sleeve, and a
second body portion 308C in the proximal tube portion (which is partially removed in
the figure for sake of illustration). The sensor mounting portion 308B may or may not
be an enlarged portion of the core wire 308 relative to the first body portion 308A
and/or to the second body portion 308C in which the sensor element 311 is placed.
However, the core wires 208 and 308 may have other configurations for mounting the
sensor elements 111, 311 thereon. The core wire 308 and the core wire 208 may

comprise any suitable material, such as for example, stainless steel or Nitinol (NiT1).

[0027] The sensor elements 111 and 311 may be used to sense any suitable physiological
variable, such as, for example, pressure or temperature or flow. The sensor may be a
microchip, a pressure sensitive device in the form of a membrane, a thermistor, a
sensor for measuring the concentration or presence of a blood analyte, or other
suitable pressure, temperature, or other variable-measuring device. Furthermore, the
sensor element 111, 311 may be a plurality of sensor detecting devices. The
physiological monitor 130 may use the sensor readings from the sensor element 111,
311 to determine blood pressure, blood temperature, blood flow, the concentration or
presence of one or more blood analytes, and/or Fractional Flow Reserve
measurements (FFR). In short, FFR is used to identify constrictions of coronary
vessels, for example, in the great cardiac vein, by obtaining the ratio between the

pressure distally and proximally of a constriction.

[0028] The sensor elements 111 and 311 are connected to the microcables or optical signal
lines 210, 310 for transmitting signals between the sensor element 111, 311 in the

distal part of the sensor guide wire 110, 301 and the connector 112 at the proximal
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end of the proximal tube portion 203, 303. Examples of suitable microcables are
described, for example, in U.S. Patent Application Publication No. 2010/0228112,
U.S. Patent Application Publication No. 2011/0213220, and U.S. Patent Application
Publication No. 2012/0289808, all of which are hereby incorporated by reference in
their entireties for their teachings related to microcables in guide wire assemblies and

the structure and use of guide wire assemblies.

[0029] The distal tips 207 and 307 may comprise an arced tip, which is connected to their

respective core wires 208, 308.

[0030] The coils 206 and 306 may be a radioopaque coil made of, for example, platinum,
but any suitable material (radioopaque or not) may be used. The coil 206, 306 may
be attached to the inner or outer circumference of the jacket 205, 305, or the outer

circumference of an enlarged portion of the core wire 208, 308.

[0031] The proximal tube portions 203 and 303 may be made from any suitable material
such as stainless steel or a super elastic alloy, such as Nitinol, copper-tin, copper-zinc,
or copper-zinc-tin. The connector 112 is connected on the proximal end of the
proximal tube portion 203, 303. According to one embodiment, the proximal section

203, 303 may be a hypo tube.

[0032] The jacket 205, 305 that houses the sensor element 111, 311 is shown in FIGS. 4
and 5. The jacket 205, 305 is cylindrical and has an outer circumferential wall 402
through which a passageway 404 runs from a distal longitudinal end 406 to a
proximal longitudinal end 408. The outer circumferential wall 402 comprises at least
one aperture 410 along its circumferential surface so as to permit fluid passage
through the outer circumferential wall 402 to the sensor element 311. The length L;
of the aperture 410 may be any suitable length, such as for example between about
0.25 to about 2 mm, preferably about 0.7 mm. Furthermore, there may be two, three,
four, or more apertures 410 which can be displaced along the longitudinal axis of the

jacket or along the circumferential surface of the jacket or a combination thereof.

[0033] The outer circumferential wall 402 may include a plurality of slots 412 located
between the at least one aperture 410 of the outer circumferential wall and the distal
longitudinal end 406 or a plurality of slots 414 located between the at least one
aperture 410 and the proximal longitudinal end 408 or both the pluralities of slots 412
and 414.
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[0034] The plurality of slots 412 shown in FIGS. 4 and 5 comprises two slots in different
perpendicular planes P; that runs perpendicular to a longitudinal axis such that main
extensions of the slot is in their respective plane P;. Each slot in the plurality of slots
412 may have a width W, and a length along its main extension. Preferably, the
width W, of the slots 412 may be between about 0.01 to about 2.0 mm, preferably
about 0.04 mm. As illustrated in FIG. 4, the slot in one perpendicular plane P; may
be displaced in relation to the slot in an adjacent perpendicular plane P;. Preferably,
the slot in one perpendicular plane P, is displaced about 60° with respect to the slot in
the adjacent perpendicular plane P,. However, the degree of displacement may be

any angle between 0° and 350°, such as any integer between 0° and 350°.

[0035] As seen in FIG. 7, length of a slot in the plurality of slots 412 may be defined by a
slot angle a, the slot angle being the center angle of the perpendicular plane P;. The
slot angle a; may be any value between 0° and 350°, such as any integer between 0°
and 350°. Also, the slot in one perpendicular plane P; may be about the same length

or a different length from the slot in the adjacent perpendicular plane P;.

[0036] As seen in FIG. 5, the slot in adjacent perpendicular planes can be separated by a
predetermined separation distance d;, which may be any suitable value such as any
value between about 0.01 mm and about 0.1 mm, such as any 0.01 increment between
0.01 and 0.1 mm. The separation distance d, between the edge of slot in the
perpendicular plane closest to the aperture 410 and the aperture 410 may be a value
between about 0.01 mm and about 0.1 mm, such as any 0.01 increment between 0.01
and 0.1 mm. The separation distance d; between the edge of the slot in the
perpendicular plane closest to the distal end 406 and the distal end 406 may be any
value between about 0.05 mm and about 1.0 mm, such as any 0.01 increment between

0.05 and 1.0 mm, preferably about 0.25 mm.

[0037] The plurality of slots 414 shown in FIGS. 4 and 5 comprises two slots in different
perpendicular planes P, in which the two slots run perpendicular to a longitudinal axis
such that main extensions of the slot is in their respective plane P,. Each slot in the
plurality of slots 414 may a width W, and a length along its main extension.
Preferably, the width W, of the slots 414 may be between about 0.01 to about 2.0 mm,
preferably about 0.04 mm. The widths W, and W; may be the same or different from
cach other. As illustrated in FIG. 5, the slot in one perpendicular plane P, may be

displaced in relation to the slot in an adjacent perpendicular plane P,. Preferably, the
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slot in one perpendicular plane P; is displaced about 60° with respect to the slot in the
adjacent perpendicular plane P,. However, the degree of displacement may be any

angle between 0° and 350°, such as any integer between 0° and 350°.

[0038] As seen in FIG. 6, the length of a slot in the plurality of slots 412 may be defined by
a slot angle a,, the slot angle being the center angle of the perpendicular plane P,.
The slot angle o, may be any value between 0° and 350°, such as any integer between
0° and 350°. The slot in one perpendicular plane P, may be about the same length or

a different length from the slot in the adjacent perpendicular plane P;.

[0039] As seen in FIG. 5, the adjacent perpendicular planes can be separated by a
predetermined separation distance ds4, which may be any suitable value such as any
value between about 0.01 mm and about 0.1 mm, such as any 0.01 increment between
0.01 and 0.1 mm. The separation distance ds between the edge of the plurality of
slots in the perpendicular plane closest to the aperture 410 and the aperture 410 may
be a value between about 0.01 mm and about 0.1 mm, such as any 0.01 increment
between 0.01 and 0.1 mm. The separation distance dg between the edge of the
plurality of slots in the perpendicular plane closest to the proximal end 408 and the
proximal end 408 may be any value between about 0.05 mm and about 3.0 mm, such

as any 0.01 increment between 0.05 and 3.0 mm, preferably about 1.0 mm.

[0040] According to other embodiments of the present invention, the plurality of slots 412
and 414 can be divided a plurality of sets of slots, wherein each set of slots is assigned
to a perpendicular plane that runs perpendicular to a longitudinal axis such that main
extensions of the slots within each set are in their respective plane. The lengths of the
slots in a same perpendicular plane may be about equal. Also, the slots in the same
perpendicular plane may be equally distributed around the circumference of the
jacket. The slots in one perpendicular plane may be displaced in relation to the slots

in an adjacent perpendicular plane.

[0041] For example, with regard to the plurality of slots 412, these slots may be divided
into two, three, four or more sets of slots with each set on a different perpendicular
plane P,. Each set of slots may have one, two, three, four, or more slots in its
respective perpendicular plane. Each slot in the plurality of slots 412 may a width W,

that is about the same or different from width W, and a length along its main
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extension that is the same or different from the length(s) of the plurality of slots 414.

The slots may be equally distributed around the circumferential surface.

[0042] With regard to the plurality of slots 414, these slots may be divided into two, three,
four or more sets of slots with each set on a different perpendicular plane P,. Each set
of slots may have two, three, four, or more slots in its respective perpendicular plane.
Each slot in the plurality of slots 414 may a width W, and a length along its main

extension. The slots may be equally distributed around the circumferential surface.

[0043] The slots in one perpendicular planes Py, P, may be displaced in relation to the slots
in an adjacent perpendicular plane Py, P,. Preferably, the slots in one perpendicular
plane P;, P, are displaced approximately 10° with respect to each adjacent
perpendicular plane Py, P,. However, the degree of displacement may be any angle

between 0° and 350°, such as any integer between 0° and 350°.

[0044] The slots in each set of the plurality of slots 412, 414 may be about the same length
or a different length. Also, the lengths of the slots may change from set to set. For
example, the length of a slot in the plurality of slots 412 may be defined by a slot
angle, the slot angle being the center angle of the perpendicular plane P,. The slot
angle may be any value between 0° and 170°, such as any integer between 0° and

170°.

[0045] The number of perpendicular planes P; and P, may also be varied. For example, the
number of perpendicular planes P; may be one, two, three, four, five, or more and the
number of perpendicular planes P, may be one, two, three, four, five or more. For
any number of perpendicular planes, the number of slots per plane may be any
suitable number, such as one, two, three, four, or more. Further, the number of slots

per plane may vary between adjacent planes.

[0046] The jacket 205, 305 may a constant cross section (such as a constant thickness)
along its entire length with the exception of the aperture 410 and the plurality of slots
412, 414. The outer diameter of the jacket 205, 305 acts as a portion of the outer
surface of the sensor guide wire assembly. The jacket 205, 305 may be made from
any suitable material such as stainless steel or a super elastic alloy, such as Nitinol,

copper-tin, copper-zinc, or copper-zine-tin.

[0047] As a matter of assembly, the core wire(s), the coil, and/or the arced tip may be

connected by, for example, laser welding, adhesives, soldering, or other suitable

10
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mechanism. The coil, the core wire(s), the proximal tube portion, or any combination
thereof are joined to the jacket by, for example, laser welding, adhesives, soldering, or

other suitable mechanism.

[0048] The use of the slots in the jacket 205, 305 permits the jacket to be more bendable
and thus makes the sensor guide wire assembly more maneuverable for the health care
professional when snaking the sensor guide wire assembly through the blood vessel
network of the patient’s body. Essentially, because the jacket is more bendable, the
rigid sensor portion of the sensor guide wire assembly becomes shorter. Thus,
snaking the sensor guide wire assembly through the tortuous paths of the blood vessel

network become easier.

[0049] FIG. 8 shows a cut away view of a sensor guide wire 501 used in the system of
FIG. 1 according to another embodiment of the present invention. The sensor guide
wire 501 is the same as the sensor guide wire shown in FIGS. 3-4, but has a mounting
structure 502 for mounting the sensor element 311 and a core wire 508, instead of the

core wire 308.

[0050] The mounting structure 502 is placed within either a portion of the jacket or sleeve
305, with a portion of the proximal tube portion 303, or a combination thereof. For
example, the mounting structure may extend into the jacket 305 up to the proximal-
most slot 414 and/or extend into the proximal tube portion up to and including about

500 mm, such as, for example, 280 mm.

[0051] The mounting structure 502 may be stranded wire forming a hollow tube, and made
of any suitable material, such as stainless steel, for example 305 stainless steel. The
mounting structure 502 may be held in the jacket and/or proximal tube portion by
friction, epoxy, welding, soldering, or any other suitable mechanism. The mounting
structure 502 may be encapsulated by glue, epoxy, a silicone based material, or any
other suitable material. For example, the outer dimensions of the mounting structure
may match the inner dimensions of the jacket and/or proximal tube portion so as to

have a friction fit or a slip fit or a press fit.

[0052] The mounting structure then holds the circuit board 504 of the sensor element 311.
The sensor element may be any suitable material. The circuit board 504 may be fixed
to the mounting structure 502 by friction, epoxy, welding, soldering or any other

suitable mechanism. For example, the outer dimensions of the circuit board may

11
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match the inner dimensions of the mounting structure so as to have a friction fit or a

slip fit or a press fit.

[0053] The core wire 508 is similar to the core wire 208 of FIG. 2 in that it extends in the
distal end portion of the sensor guide wire assembly. Indeed, the mounting structure
502 may be used in the embodiment of FIG. 2. The proximal end of the core wire 508
can be an enlarged portion which is secured in the distal portion of the jacket 30 by
friction, epoxy, welding, soldering or any other suitable mechanism. The coil 306
may be attached to the jacket 305, 205 or the enlarged portion of the core wire 508 in

the same manner as the coil in FIG. 3.

[0054] The mounting structure 502 being used to mount the sensor element 311 may permit
the sensor element 311 to be freely suspended such that a core wire is not necessary in
the jacket or sleeve 205, 305. Thus, more space is added inside the jacket 205, 305
and provide easier assembly because there are less joints to connect. The mounting
structure 502 may also be a ground tube with or without slots cut therein or a tube

made from Nitinol.

[0055] FIG.9 shows a cut away view of a sensor guide wire 601 used in the system of
FIG. 1 according to another embodiment of the present invention. The sensor guide
wire 601 is the same as the sensor guide wire shown in FIG. 8, but has a different

jacket 605.

[0056] The jacket 605 is the same as the jacket 205, 305 in FIGS. 2-8, but does not include
the slots 412 and 414. Furthermore, the jacket 605 may be used as the jacket in the

embodiment of FIG. 2 having the mounting structure 502.

[0057] The sensor guide wire of any of the above embodiments may be used to measure
any variety of physiological variables, such as blood pressure, blood temperature,

blood flow, FFR, or the concentration or presence of one of more blood analytes.

[0058] The sensor guide wire of any of the above embodiments may also be used as a guide

for a catheter which is pushed over the outer surface of the guide wire.

[0059] Besides those embodiments depicted in the figures and described in the above
description, other embodiments of the present invention are also contemplated. For
example, any single feature of one embodiment of the present invention may be used

in any other embodiment of the present invention. For example, the following is a list
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of embodiments, but the invention should not be viewed as being limited to these

embodiments.

[0060] (I) A sensor guide wire for an intravascular measurement of a physiological variable
in a living body, comprising: a proximal tube portion; a distal end portion; and a
sensor element configured to measure the physiological variable based on exposure to

fluid in the living body.

[0061] (II) The sensor guide wire according to any of the Roman-numbered embodiments
above or below, further comprising a cylindrical-shaped jacket forming an interior
space housing the sensor element and extending from a distal end of the proximal tube

portion to a proximal end of the distal end portion.

[0062] (III) The sensor guide wire according to any of the Roman-numbered embodiments
above or below, wherein the jacket comprises an outer circumferential wall with a
circumferential surface extending between distal and proximal longitudinal ends of
the jacket, wherein the outer circumferential wall includes at least one aperture along
its circumferential surface so as to permit passage of the fluid through the outer

circumferential wall.

[0063] (IV) The sensor guide wire according to any of the Roman-numbered embodiments
above or below, wherein the outer circumferential wall further includes a plurality of
slots located between the at least one aperture of the outer circumferential wall and

one of the distal and proximal ends of the jacket.

[0064] (V) The sensor guide wire according to any of the Roman-numbered embodiments

above or below, wherein the jacket has a length of about 0.5 mm to 10 mm.

[0065] (VI) The sensor guide wire according to any of the Roman-numbered embodiments
above or below, wherein the plurality of slots is located between the at least one

aperture of the outer circumferential wall and the proximal end of the jacket.

[0066] (VII) The sensor guide wire according to any of the Roman-numbered
embodiments above or below, wherein the outer circumferential wall further includes
another plurality of slots located between the at least one aperture of the outer

circumferential wall and the distal end of the jacket.

[0067] (VIII) The sensor guide wire according to any of the Roman-numbered

embodiments above or below, wherein the plurality of slots are divided into a
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plurality of sets of slots, and wherein each set of slots is assigned to a perpendicular
plane that runs perpendicular to a longitudinal axis such that main extensions of the

slots within each set are in their respective plane.

[0068] (IX) The sensor guide wire according to any of the Roman-numbered embodiments
above or below, wherein the lengths of the slots in a same perpendicular plane are

essentially equal.

[0069] (X) The sensor guide wire according to any of the Roman-numbered embodiments
above or below, wherein the slots in a same perpendicular plane are equally

distributed around the circumference of the jacket.

[0070] (XI) The sensor guide wire according to any of the Roman-numbered embodiments
above or below, wherein slots in one perpendicular plane are rotationally displaced in

relation to slots in an adjacent perpendicular plane.

[0071] (XII) The sensor guide wire according to any of the Roman-numbered
embodiments above or below, further comprising a mounting structure supporting the

sensor element in a freely suspended manner in a lumen within the sensor guide wire.

[0072] (XIII) The sensor guide wire according to any of the Roman-numbered
embodiments above or below, wherein the mounting structure is a stranded hollow

wire fixed within the proximal tube portion.

[0073] (XIV) The sensor guide wire according to any of the Roman-numbered
embodiments above or below, further comprising a cylindrical-shaped jacket forming
an interior space housing the sensor element and extending from a distal end of the

proximal tube portion to a proximal end of the distal end portion.

[0074] (XV) The sensor guide wire according to any of the Roman-numbered embodiments
above or below, wherein the mounting structure is a stranded hollow wire fixed within

the jacket.

[0075] The present invention is not limited to the above-described preferred embodiments.
Various alternatives, modifications and equivalents may be used. Therefore, the above

embodiments should not be taken as limiting the scope of the invention.
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WHAT IS CLAIMED IS:

1. A sensor guide wire for an intravascular measurement of a physiological variable
in a living body, comprising;:

a proximal tube portion;

a distal end portion;

a sensor element configured to measure the physiological variable based on exposure
to fluid in the living body; and

a cylindrical-shaped jacket forming an interior space housing the sensor element and
extending from a distal end of the proximal tube portion to a proximal end of the distal end
portion,

wherein the jacket comprises an outer circumferential wall with a circumferential
surface extending between distal and proximal longitudinal ends of the jacket,

wherein the outer circumferential wall includes at least one aperture along its
circumferential surface so as to permit passage of the fluid through the outer circumferential
wall, and

wherein the outer circumferential wall further includes a plurality of slots located
between the at least one aperture of the outer circumferential wall and one of the distal and

proximal ends of the jacket.

2. The sensor guide wire according to claim 1, wherein the jacket has a length of

about 0.5 mm to 10 mm.

3. The sensor guide wire according to claim 1, wherein the plurality of slots is located
between the at least one aperture of the outer circumferential wall and the proximal end of the

jacket.

4. The sensor guide wire according to claim 3, wherein the outer circumferential wall
further includes another plurality of slots located between the at least one aperture of the

outer circumferential wall and the distal end of the jacket.

5. The sensor guide wire according to claim 1, wherein the plurality of slots are
divided into a plurality of sets of slots, and wherein each set of slots is assigned to a
perpendicular plane that runs perpendicular to a longitudinal axis such that main extensions

of the slots within each set are in their respective plane.
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6. The sensor guide wire according to claim 5, wherein the lengths of the slots in a

same perpendicular plane are essentially equal.

7. The sensor guide wire according to claim 5, wherein the slots in a same

perpendicular plane are equally distributed around the circumference of the jacket.

8. The sensor guide wire according to claim 1, wherein slots in one perpendicular

plane are rotationally displaced in relation to slots in an adjacent perpendicular plane.

9. A sensor guide wire for an intravascular measurement of a physiological variable
in a living body, comprising;:

a proximal tube portion;

a distal end portion;

a sensor element configured to measure the physiological variable based on exposure
to fluid in the living body; and

a mounting structure supporting the sensor element in a freely suspended manner in a

lumen within the sensor guide wire.

10. The sensor guide wire according to claim 9, wherein the mounting structure is a

stranded hollow wire fixed within the proximal tube portion.

11. The sensor guide wire according to claim 9, further comprising a cylindrical-
shaped jacket forming an interior space housing the sensor element and extending from a
distal end of the proximal tube portion to a proximal end of the distal end portion, and

wherein the mounting structure is a stranded hollow wire fixed within the jacket.
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