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(57) Abrege(suite)/Abstract(continued):

body (10), and a device (12) by which means the possibility of a relative movement between the envelope body (10) and the inner
body (11) Is enabled or impeded In a targeted, controllable manner. According to the invention, the control device (12) Is formed by
the arrangement and embodiment of the envelope body (10) and the inner body (11) and comprises no additional mechanical
means In the annular intermediate region (13) between said two bodies (10, 11). Preferably, the control device is embodied in such
a way that it acts on the friction between the envelope body and the inner body (10, 11).
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(54) Title: DEVICE, ESPECIALLY TUBE OR CATHETER, FOR AT LEAST PARTIALLY INTRODUCING INTO A BODY

PASSAGE

(54) Bezeichnung: VORRICHTUNG, INSBESONDERE SCHLEUSE ODER KATHETER, ZUM ZUMINDEST TEILWEISEN

EINFUHREN IN EINEN KORPERGANG

(57) Abstract: The invention relates to a device (1), especially a
tube or a catheter, for at least partially introducing into a body pas-

A5

sage, said device comprising a long outer envelope body (10), a long
inner body (11) that is partially peripherally surrounded by the enve-
lope body (10), and a device (12) by which means the possibility of
a relative movement between the envelope body (10) and the inner
body (11) is enabled or impeded in a targeted, controllable manner.
According to the invention, the control device (12) is formed by the
arrangement and embodiment of the envelope body (10) and the in-
ner body (11) and comprises no additional mechanical means in the
annular intermediate region (13) between said two bodies (10, 11).
Preferably, the control device is embodied in such a way that it acts
on the friction between the envelope body and the inner body (10,

11).

(57) Zusammenfassung: Die Erfindung bezieht sich auf eine Vor-
richtung (1), insbesondere Schleuse oder ~Katheter, zum zumindest
teilweisen Einfiihren in einen Koérpergang, mit einem ~'ldnglichen, dusseren Hiillenkorper (10), einem von dem Hiillenk&Srper (10)

& zumindest abschnittsweise umfangsseitig umgebenen, 1dnglichen Innenkdrper (11) und einer Einrichtung (12), mittels der die Mog-
& lichkeit, eine Relativbewegung zwischen Hiillenk&rper (10) und Innenk&rper (11) zuzulassen oder zumindest zu erschweren, gezielt
gung P P g

N sicuerbar ist. Erfindungsgemadss ist die Steuereinrichtung (12) durch Anordnung und Ausbildung von Hiillenkérper (10) und In-
nenkdrper (11) selbst gebildet und weist im ringférmigen Zwischenraum (13) zwischen Hiillen- und Innenk&rper (10, 11) keinerlei
zusdtzliche mechanische Mittel auf. Vorzugsweise ist die Steuereinrichtung auf die Reibung zwischen Hiillen- und Innenkdrper (10,

11) wirkend ausgebildet.
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Device, especially tube or catheter, for at least partially introducing into a
body passage

The invention relates to a device, especially a tube or a catheter, for at least partially '

introducing into a body passage.

Devices of this kind are introduced, for example, into a vessel, such as a vein or an
artery. A device executed in the form of a so-called tube can exhibit an applicator, also
known as an introducer, as well as a haemostatic valve. Long tubes are used, for
example, in the treatment of vessels in the brain. This requires a long route to be taken
through the point of access to the vessels in the groin as far as the vessels in the brain.
The vessels along this route often adopt tight convolutions in older people. This results
in reduced controllability and guidability of the tube in question or the catheter in

question, or even a stent.

During its insertion and introduction, the device in question should ideally be flexible in
order to be able to pass easily through all the convolutions. On the other hand, once

the tip of the tube is present at the desired site, it would be more helpful to have a
device with greater rigidity, to enable the therapy material to be brought reliably to the
therapy site. A soft device, such as a tube, can often spring back in the arch of the
aorta, however, so that precise positioning of the therapy material, for example a stent,

IS made more difficult.

Previously disclosed in DE 43 16 330 A1 is a guide wire intended for medical
applications, which is used to introduce catheters, tubes or the like into the human
body. This guide wire is produced in a single piece from an elastic material and has an
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initial thickness, at least one reduced cross section in conjunction therewith, and at

least one section with a cross section corresponding to the first thickness.

Previously disclosed in US-A-6 015 402 is a stent with a polygonal, namely hexagonal,

cross section.

DE 35 30 310 C2 discloses a guide wire for catheters for blood vessels, which exhibits
a polygonal cross section and a stiffening core. The latter terminates a certain
distance before the end of the guide wire that is remote from the investigator.

Also previously disclosed in EP 0 773 037 A2 is a device, referred to as a guide wire
unit, which consists of an envelope body and an inner body present therein, the cross
sections of which are formed in such a way as to eliminate mutual distortion or twisting
of the aforementioned bodies. The inner body is thus prevented from rotating relative
to the envelope body by reason of the non-circular, mutually interacting cross sections.

Previously disclosed in DE 41 13 265 A1 is a device that has an insertion part, which
exhibits an inner wall, an outer wall and an annular intermediate region formed
between these. Also provided is a connection for the introduction and evacuation of a
fluid respectively into and from the entire intermediate region. Supporting bodies are
provided in the intermediate region, so that, in conjunction with the evacuation of the
intermediate region, the insertion part is stiffened in whatever form it has adopted

before the evacuation.

The object of the invention is to make available a device of the aforementioned kind,

which is executed in a simpler and more space-saving manner.

In one aspect, the specification relates to a device, especially a tube or catheter, for at
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least partially introducing into a body passage, said device comprising a long, outer
envelope body, a long inner body that is at least partially peripherally surrounded by
the envelope body, and a device by means of which the possibility of enabling or at
least impeding a relative movement between the envelope body and the inner body,
for the purpose of imparting rigidity or flexibility to the entire device, is controllable in a
targeted manner wherein the control device is itself formed by the arrangement and
embodiment of the envelope body and the inner body and comprises no additional
mechanical means in the annular intermediate region between the envelope body and
the inner body and either in that the material of the envelope body and the inner body
is formed In a flexible, yet torsionally resistant manner and the envelope body and the
inner body in each case exhibit a polygonal cross section such that the envelope body
and the inner body are capable by means of the control device of being caused to
rotate relative to one another in such a way that the inner body makes contact at least
partially with the envelope body, or in that the control device and the envelope body
and the inner body are embodied in such a way that magnetic fields of different polarity
are capable of being generated along the length of the envelope body and along the
length of the inner body for the selective production of a mutual attraction of the

bodies.

In one embodiment, the specification relates to a device wherein the envelope body
and the inner body in each case are of hexagonal execution, are arranged
concentrically to one another and are dimensioned in such a way that the inner body,

with the bodies in their mutually rotated state, preferably makes contact at all of its

corners with an inner wall of the envelope body.

In another embodiment, the specification relates to a device wherein a pressure
medium, preferably compressed air, can be introduced, or a vacuum can be applied,
by means of the control device, preferably in/at an annular intermediate region
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between the envelope body and the inner body.

In a further embodiment, the specification relates to a device wherein the envelope
body and the inner body are manufactured from a magnetizable material, especially a
soft magnetic matenial, or are provided with a magnetizable coating.

In a still further embodiment, the specification relates to a device wherein the magnetic
flelds are capable of being produced by the application of an electrical voltage to the
envelope body and the inner body.
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and is able in this respect to dispense entirely with additional mechanical means in the
annular intermediate region between the envelope body and the inner body. If a relative
movement between the bodies Is impeded or excluded by means of the control device,
this ultimately provides stiffening of the entire device, so that the therapy material can be
brought reliably to the therapy site, without encountering the risk of the device slipping out
of the target vessel, for example. The device in accordance with the invention is
consequently sufficiently flexible by permitting a relative movement between the envelope
body and the inner body, and is adequately rigid by impeding or preventing such relative
movement between the bodies. The device in accordance with the invention can be
Introduced particularly gently into a body passage, and it is also capable, in view of its
construction, unlike the previously disclosed device in accordance with the last-mentioned
state of the art, of being introduced into body passages of relatively small diameter.
Moreover, the deformability of the device in accordance with the invention can be
improved in its non-stiffened normal state in comparison with the last-mentioned state of
the art, as there is also no possibility of unintentional hooking or toothed engagement in

the intermediate region between the envelope body and the inner body.

In accordance with one advantageous further development, the control device is
embodied in such a way that it acts on the friction between the envelope body and the
inner body, so that a relative movement between the aforementioned bodies can be

impaired or entirely prevented through an increase in the friction.

The controlf device is advantageously embodied in such a way that the friction between the
envejope body and the inner body is controllable mechanically and/or by means of
pressure or vacuum, electrical polarization, magnetization and/or by means of a molecular
change. In this respect, the control device can be adapted to the application in each
particular case and can be made differently, for example in the case of a device executed
In the form of a long tube, than in the case of a device executed in the form of a short

tube. It is also possible, however, to execute the contro! device as a combination of a
plurality of friction-controlling means.

In accordance with one advantageous embodiment of the invention, the material of the
envelope body and the inner body is formed in a flexible, yet torsionally resistant manner,

and the envelope body and the inner body in each case exhibit a preferably polygonal
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cross section, such that the envelope body and the inner body are capable of being
caused to rotate relative to one another by means of the control device in such a way that
the Inner body makes contact at least partially with the envelope body. In this
embodiment, the control device is also formed relatively simply as a mechanical means.
The friction between the said bodies is increased, and relative movement between the
said bodies is at least impaired in this way through the at least partial contact of the inner
body with the envelope body. This contributes to the stiffening of the entire device.
Moreover, the aforementioned step for the purpose of stiffening the device can also be
reversed ra'pidly, by causing the envelope body and the inner body to rotate back again
iInto their position in which they are not twisted in relation to one another. In the last-

mentioned case, the device is once more adequately fiexible and suppile.

In accordance with a further development of the invention, the envelope body and the
Inner body in each case are of hexagonal execution, are arranged concentrically to one
another and are dimensioned in such a way that the inner body, with the bodies in their
mutually rotated state, makes contact preferably with all of its corners with an inner wall of
the envelope body. It is therefore possible in this embodiment ultimately to increase the
friction at six at least linear points. The inner body and the envelope body become jammed
against one another in this way, whereby the inner friction is increased and the shaft of the

device, for example the shaft of the tube, is stiffened.

In accordance with another embodiment of the invention, a pressure medium, preferably
compressed air, can be introduced, or a vacuum can be applied, by means of the control
device in/at the intermediate region between the envelope body and the inner body. With
the help of a control device of this kind, the flexibility and the stiffening of the entire device

can be adjusted and changed particularly quickly. Compressed air in particular is readily

available in the buildings in which interventions of this kind are undertaken.

In accordance with a further embodiment of the Invention, the control device and the
envelope body as well as the inner body are embodied in such a way that magnetic fields
of different polarity are capable of being generated along the envelope body and along the
inner body for the selective production of a mutual attraction of the bodies, whereby
preferably the envelbpe body and the inner body are manufactured from a magnetizable

material, especially a soft magnetic material, or are provided with a magnetizable coating.
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Through the mutual attraction or repulsion of the bodies, the friction between these can

also be Influenced etfectively.

In accordance with a further embodiment, the magnetic fields are capable of being
generated by the application of an electrical voltage to the envelope body and the inner
body. A plurality of means is thus available for the embodiment of the control device for
the effective influencing of the friction between the envelope body and the inner body,
whereby the choice of the most suitable control device that is best suited to the application

in each case is facilitated.

Various embodiments of the subject of the invention are described below in greater detail
with reference to the accompanying drawings, in conjunction with which all the
characteristic features that are described and/or represented as illustrations individually or
in a desired combination constitute the subject of the present invention, regardless of their

Inclusion in the Claims or their relationship. The drawings show:

Fig. 1 a schematic, partial representation of vessels with a device partially introduced

therein;
FIg. 2  a schematic view from above of a device executed in the form of a tube:
Fig. 3 a schematic view from above of a part of the device in accordance with Fig. 2;

Fig. 4 a schematic cross section through the device in the position in which the bodies

are not twisted in relation to one another:

Fig. 5 a schematic representation of the device in accordance with Fig. 4 in the position

in which the bodies are twisted in relation to one another:

Fig. 6  a schematic, partial view from the side of the device, in which the parts are shown

clearly separated from one another:;
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Fig. 7 a schematic view from the side of the part of the device shown in Fig. 6, in which

the parts are separated from one another and are shown offset in relation to one

another; and

Fig. 8 a schematic cross section through a device in accordance with another

embodiment.

It should be pointed out at this juncture that the hatchings symbolizing a cut in Figs. 1, 2, 4

to 7 have been omitted in the interests of clarity.

llustrated schematically in Fig. 1 is a device 1 intended for medical applications, namely a
tube 3, for example, which is partially introduced in a body passage 2. The device can also
be executed as a catheter. The body passage 2 shown in Fig. 1 is a part of a vessel, for
example a vein or an artery. It is obvious that the body passage 2 in Fig. 1 is shown only in

highly simplified form.

The device 1 executed as a tube 3 permits access for a specific period into the body
passage 2 In the form of a vessel, but without too much biood flowing from the vessel as a
result. The return flow of the fluid is stopped, in spite of the fact that a catheter, for

example, 1s being moved back and forth inside the tube 3.

Unlike what is shown in Fig. 1, the vessels usually become broader with age, so that they
ultimately adopt more convolutions and exhibit more cavities. The device in accordance
with the invention should be adequately flexible when it is inserted into the vessel. so that
it Is able to follow all the curves of the vessel. Once the device has been positioned,

however, it should then be as rigid as possible, so that it forms a good guide for a

catheter, for example.

As indicated in Fig. 2, the device 1 in accordance with the invention is executed in the
form of the tube 3 having a long and narrow outer body 4, for example, at the operator's
end 5 of which a haemostatic valve 6 and a so-called side port 7 are present. The side
port 7 is used, for exampie, for the internal flushing of the long and narrow outer body 4.

Present in the long and narrow outer body 4 is a so-called applicator, also known as an
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introducer 8, which almost fills the lumen of the long and narrow outer body 4 and stiffens

the outer body 4 for the purpose of introducing the device 1 into the body passage 2.

Also present in the body passage 2 in question, in accordance with Fig. 1, is a so-called
guide wire 9, which passes through the tube 3 and, as indicated in Fig. 1, exits from this at
the rear end 5 close to the operator and at the front end of the tube 3. In the interests of
clarity, the guide wire 9 is omitted in the representation of the tube 3 in Fig. 2. The guide
wire 9 serves as an ald, along which the device 1 in accordance with the invention is

capable of being pushed into the target vessel.

The aforementioned introducer 8 permits a smooth transition between the difference in the

diameter or calibre from the diameter of the guide wire 9 to the diameter of the long and

harrow outer body 4.

In accordance with Figs. 4, 5 and 8, the device 1 in accordance with the invention
posSesseS the outer body 4, which exhibits a long and narrow external envelope body 10
and a long and narrow inner body 11 at least partially peripherally surrounded by the
envelope body 10. The device 1, in the form of the tube 3 in the selected illustrative

embodiment, is thus of double-walled execution.

A device 12 allocated to the envelope body 10 and/or to the inner body 11 is also
provided, by means of which the possibility of a relative movement between the envelope
body 10 and the inner body 11 is enabled, or at least impeded, in a targeted, controllable

manner.

In accordance with the invention, the control device 12 is itself formed by the arrangement
and embodiment of the envelope body 10 and the inner body 11 and comprises no

additional mechanical means in the annular intermediate region 13 between the envelope
body and the inner body 10, 11.

The control device 12 is embodied in such a way that it acts on the friction between the
envelope body 10 and the inner body 11, whereby the intermediate region 13 between the
envelope body 10 and the inner body 11 in the representation in accordance with Figs. 4,

S and 8 Is represented as a greatly enlarged view in the interests of clarity.
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In accordance with the embodiments iliustrated in Figs. 4 to 8, the control device 12 is
executed in such a way that the friction between the envelope body and the inner body 10,
11 is controllable mechanically and/or by means of pressure or vacuum, electrical

polarization, magnetization and/or by means of a molecular change. It follows, therefore,

that the control device 12 depends on one of the aforementioned steps or on a

combination of several steps.

In accordance with a first embodiment of the invention, which is illustrated in Figs. 4 and 5,
the material is formed in a flexible, yet torsionally resistant manner by the envelope body
10 and the inner body 11. The envelope body 10 and the inner body 11 in each case
exhibit a preferably polygonal cross section in such a way that the envelope body 10 and
the inner body 11 are capable of being caused to rotate relative to one another by means
of the control device 12, so that the inner body 11 makes contact at least partially with the
envelope body 10. In this case, rotation of the inner body 11 in the direction of the arrow A
or in the direction of the arrow B, for example, can take place relative to the envelope body
10 (see Fig. 5).

As shown in Figs. 4 and 5, the envelope body 10 and the inner body 11 are of hexagonal
execution in each case and are arranged concentrically to one another. Moreover, they
are dimensioned in such a way that the inner body 11, with the bodies 10, 11 in their
mutually rotated state, makes contact at all of its six corners 14 with an inner wall 15 of the
envelope body 10. The envelope body and the inner body 10, 11 are shown in Fig. 4 in the
state in which they are not rotated in relation to one another, and in Fig. 5 in the state in

which they are rotated in relation to one another.

The rotation of the inner body 11 can take place over an angle 16 of not quite 30°, for

example. It is clear that the angle will be smaller as the thickness of the intermediate
regions 13 decreases.

AS indicated in Fig. 5 in the right-hand area only, a plurality of longitudinally oriented ribs
18, preferably spaced apart uniformly over the internal extent 17 of the inner wall 15, are
provided on the inner wall 15 of the envelope body 10. The ribs 18 in this case are

arranged and executed in such a way that the corners 14 of the inner body 11 make
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contact with the ribs in the event of the rotation of the inner body in the direction of the

arrow A or of the arrow B.

In accordance with another embodiment, not illustrated here in greater detail, a pressure
medium, preferably compressed air, is capable of being introduced by means of the
control device 12 into the intermediate region 13 between the envelope body and the inner
body 10, 11, or a vacuum can be applied to the intermediate region 13. In this case, at
least one of the aforementioned bodies is manufactured from an extensible material. The
Increase In the friction between the envelope body and the inner body 10, 11 takes place
In the last-mentioned case through the close, two-dimensional contact of the inner body 11
with the inner wall 15 of the envelope body 10. In this case, the control device can be
formed in such a way, for example, that the intermediate region 13 between the envelope
body and the inner body 10, 11 is evacuated, or that the inner space 19 of the inner body
11 I1s exposed to the pressure medium, extends in a radial direction and makes two-

dimensional contact with the inner wall 15 of the envelope body 10.

In accordance with further embodiments of the invention, which are represented
schematically on the one hand in Figs. 6 and 7 and on the other hand in Fig. 8, the control
device 12 and the envelope body as well as the inner b0dy 10, 11 are executed in such a
way that magnetic fields 20 of different polarity 21 are capable of being generated along

the envelope body 10 and along the inner body 11 for the selective production of a mutual
attraction of the bodies 10, 11.

In accordance with the embodiment of the invention represented in Figs. 6 and 7, the
magnetic fields are capable of being generated not only within each of the bodies 10, 11,
but also from one body to the other in a permanently magnetic fashion, whereby, as
iHustrated in detail in a side view of the device 1 in accordance with Fig. 6, the individual
bodies are separated from one another over the intermediate region 13, and each of the
bodies 10, 11 is reverse polarized alternately along its length and in a radial direction. As a
result, a mutual attraction of the bodies 10, 11, as indicated by the arrows C facing

towards one another in Fig. 6, is produced for an axial arrangement of the bodies in

accordance with Fig. 6.
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If, as indicated in Fig. 7, for example, the inner body 11 In is now displaced relative to the
envelope body 10 in an axial direction in the direction of the arrow D, the bodies 10, 11 will
be repelled from one another, since like polarities are situated opposite one another in the
bodies. This is indicated by the arrows E facing away from one another in Fig. 7. It is clear
that the effect of the mutual repulsion of the bodies illustrated in Fig. 7 based on the
arrangement in accordance with Fig. 6 can also be achieved by causing the envelope

body 10 to be displaced relative to the inner body 11 in an axial direction.

The different poiarity 21 of the envelope body 10 and the inner body 11 is indicated in
Figs. 6 and 7, for example, by the letters "N" and "S”, and in Fig. 8 by the designation "+"
or *-*, whereby "N" stands for the North pole and "S" for the South pole of the magnetic

field, and "+" and "-" stand for a positive and negative electrical charge.

The polarities indicated in Figs. 6 and 7 by the designations "N" and "S" first pass inside

each body, as already described above, and then from one body to the other.

The envelope body and the inner body 10, 11 are manufactured in accordance with a
preferred embodiment of the invention from a magnetizable material, especially a soft
magnetic material, or are provided with a magnetizable coating (not illustrated here in

greater detai).

The bodies 10, 11 in the embodiment of Figs. 6 and 7 are in the form of permanent

magnets.

In the embodiment of the invention shown in Fig. 8, both the envelope body 10 and the
inner body 11 have a more or less circular cross section. In this embodiment, too, it is
clear that the intermediate region 13 illustrated between the envelope body 10 and the
Inner body 11 is greatly enlarged, and that the external diameter of the inner body 11 is In
practice only slightly smalier than the internal diameter of the envelope body 10. If desired,
a lubricant fluid can also be present in the annular intermediate region 13. It is also

possible, however, to omit such a lubricant fluid.

In the embodiment illustrated in Fig. 8, the magnetic flelds 20 can be generated by the

app!ication of an electrical voltage to the envelope body and the inner body 10, 11.
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In the event that a pressure medium can be introduced into the device, or that a vacuum
can be applied to the device by means of the control device, the pressure medium can be
applied, for example, in the interior space 19 of the inner body. It is also possible to make
the inner body of double-walled execution and in this way, for example, to impart radial

stretching to the inner body by causing it to inflate.

In the case of magnetic fields, these can be built up and reduced not only via the material

of the envelope body and the inner body, for example, but also via a magnetizable liquid.

Finally, all the embodiments serve to influence the friction between the envelope body and

the inner body in the desired way in a simple and space-saving manner.

A device, espeéially a medical device, is created in this way, which is capable of and
executed for simpler and more space-saving operation, and above all is sufficiently flexible
on the one hand, but is also adequately rigid on the other hand, depending on which state

Is desired in practice.
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Patent Claims

Device, especially a tube or catheter, for at least partially introducing into a body
passage, said device comprising a long, outer envelope body, a long inner body
that is at least partially peripherally surrounded by the envelope body, and a
device by means of which the possibility of enabling or at least impeding a
“relative movement between the envelope body and the inner body, for the
purpose of imparting rigidity or flexibility to the entire device, is controllable in a

targeted manner wherein

the control device is itself formed by the arrangement and embodiment of the
envelope body and the inner body and comprises no additional mechanical
means in the annular intermediate region between the envelope body and the

inner body and

either in that the material of the envelope body and the inner body is formed in a
flexible, yet torsionally resistant manner and the envelope body and the inner
body in each case exhibit a polygonal cross section such that the envelope body
and the inner body are capable by means of the control device of being caused
to rotate relative to one another in such a way that the inner body makes contact

at least partially with the envelope body,

or in that the control device and the envelope body and the inner body are
embodied in such a way that magnetic fields of different polarity are capable of

being generated along the length of the envelope body and along the length of
the inner body for the selective production of a mutual attraction of the bodies.
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Device in accordance with Claim 1, wherein the envelope body and the inner
body in each case are of hexagonal execution, are arranged concentrically to
one another and are dimensioned in such a way that the inner body, with the
bodies in their mutually rotated state, preferably makes contact at all of its

corners with an inner wall of the envelope body.

Device in accordance Claims 1 or 2, wherein a pressure medium, preferably
compressed air, can be introduced, or a vacuum can be applied, by means of the

control device, preferably in/at an annular intermediate region between the

envelope body and the inner body.

Device in accordance with any one of Claims 1 to 3, wherein the envelope body
and the inner body are manufactured from a magnetizable material, especially a

soft magnetic material, or are provided with a magnetizable coating.

Device in accordance with any one of Claims 1 to 4, wherein the magnetic fields
are capable of being produced by the application of an electrical voltage to the

envelope body and the inner body.
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