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referred to as backflow. Normally, backflow of blood is of little concern,
because the catheter hub is usu- This invention related to I.V. catheters
and, in  ally quickly connected to a tubing set once the needle particular,
to the prevention of blood backflow and  is withdrawn from the catheter.
However, in the afore- blood pooling which could result in inadvertent con-
5   mentioned catheters with needle guards, the distal tact with blood
during the use of such catheters.   nose of the needle guard occupies the
catheter hub US-A-4,762,516 (Luther et al.) and United States  prior to
complete withdrawal of the needle. As the patent application serial number
335,472, filed April  needle guard is extended along the length of the nee-
10, 1989, (See EP-A-0 392 765) describe I.V. cathet-  dle toward the needle
tip, its extention will carry the ers with needle guards that are designed
to protect  10  catheter hub to simultaneously thread the catheter medical
personnel from inadvertent injury caused by  into the vein or artery of the
patient. The termination needle sticks subsequent to use of the catheter
nee-  of this motion will ejectthe catheter hubfrom the nose die. Such
inadvertent needle sticks can result in infec-  of the guard when the guard
reaches it full extention. tion by diseases borne by the blood of the
patient  Thus, if blood backflow into the catheter hub occurs from whose
vascular system the needle has been pre-  15  prior to ejection of the
catheter hub from the nose of viously withdrawn. The catheters described in
this  the guard, the needle guard will be contaminated with patent and
patent application prevent inadvertent   the patient's blood prior to the
release of the catheter needle sticks by covering the needle tip with a
needle  hub. It would be desirable to prevent this contamina- guard
extending from the needle hub as the needle  tion so that contact by
medical personnel with blood is withdrawn from the patient's body.
20  on the nose of the needle guard will be prevented. U.S. patent
US-A-3388703 discloses an intrave-     In accordance with the principles of
the present nous cannula assembly unit comprising a rigid hypo-  invention,
a catheter according to claim 1 is provided, dermic needle and a flexible
cannula fitted over the  which deters the backflow of blood between the in-
needle and shrunk into intimate contact with the    sertion needle and the
catheter cannula. The cathet- shank of the needle and in particular, with a
reduced   25  er hub and cannula may be formed in a conventional diameter
portion of the needle located between the  manner, then mounted on the
insertion needle or a head and the shank of the needle. As a result, the
mandril of a gauge similar to that of the needle. The combined
needle-cannula diameterjust rearwardly of  cannula is then heated, e.g. in
the proximity of the the needle point is no greater than the normal diam-
catheter hub, to a temperature which is at least equal eter of the needle
shank, thereby reducing the likeli-  30  to the softening temperature of
the cannula material. hood of trauma in inserting the unit.
As the cannula is heated it is pulled slightly in the It is not only
desirable to protect medical person-  longitudinal direction. This pulling
stretches the heat- nel from the hazards of inadvertent needle sticks, but
ed portion of the cannula tightly around the mandril it is further
desirable to provide protection from any  or needle. The stretched cannula
is held momentarily contact with a patients blood. Even in the use of one
35  as the heat source is removed, then released. When of the
aforementioned catheters with needle guards,  the cannula is released, it
relaxes slightly both longi- it is possible for medical personnel to come
into con-  tudinally and radially to create a tiny annular space tact with
a patient's blood due to undesired leakage  between the cannula and the
mandril or needle. of blood from the catheter. During insertion of the
Through optimization of the stretching parameters needle into the vascular
system of the patient, the   40  the resultant tiny space may be calibrated
relative to clinician administering the catheter will try to locate  the
size of blood cells so as to prevent their passage the tip of the needle in
a vein or artery of the patient.  through the restriction thus formed by
the cannula. When the needle tip is properly located, there will be  The
optimization may further minimize the friction be- a small flow or flash of
blood through the hollow nee-  tween the restriction and the needle as the
needle is dle and into the flash chamber at the proximal end of  45
withdrawn from the catheter during use of the cath- the needle. The
clinician will note this presence of  eter and needle. The restriction thus
substantially re- blood in the flash chamber as an indication of proper
duces blood backflow between the needle and the needle placement. The
clinician can then advance    cannula while creating only a negligible
increase in the catheter into the vascular system and withdraw  frictional
forces during withdrawal of the needle from the needle from the patient,
leaving the catheter can-  50  the cannula. nula in place in the blood
vessel.                     In the drawings: As the needle tip moves to a
location proximal the  FIGURE 1 illustrates a catheter and needle as-
distal end of the catheter, blood will flow under ven-  sembly with blood
flow to the flash chamber in ous or arterial pressure into the catheter and
into the  the needle hub; hollow needle. However blood may also enter the
an-  55  FIGURE 2 illustrates the problem of blood back- nular space
between the outer wall of the needle and   flow and blood pooling at the
nose of the needle the inner wall of the catheter cannula. The flow of
guard; blood in this space toward the catheter hub is herein  FIGURE 3
illustrates a catheterwith a restriction 2   
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accordance with the principles of the  This motion causes the needle tip 26
to retract relative present invention                              to the
distal end of the catheter 10 to the position FIGURES 4a-4d illustrate the
steps involved in  shown in FIGURE 2, which is referred to as "hooding" the
formation of the restriction of FIGURE 3; and  of the needle tip inside the
distal end of the catheter. FIGURES 5a-5c are enlarged views of the
restric-   5   When the needle tip 26 is hooded, blood flows into tion
formed in FIGURES 4a-4d.                  and fills the distal end of the
catheter as indicated at Referring first to FIGURE 1, a catheter and nee-
42a. But in addition to the desired flow of blood die with a needle guard
is shown, which may be con-  through the hollow needle as shown in FIGURE
1, structed as described in the aforementioned patent  blood may also flow
into and through the small annu- and patent application. The assembly
includes a cath-  10  lar space between the outside of the needle and the
eter cannula 10 which is connected to a catheter hub  inside of the
catheter cannula, as indicated at 42b. 12. A luer lock 14 is formed at the
proximal end of the  This backflow of blood can reach the interior of the
catheter hub 12. The cannula is attached to the hub  catheter hub 12 where
blood pooling will occur, as in- 12 by the press fit of a flared metal
sleeve 16 inside  dicated at 42c. This pooling of blood will undesirably
the proximal end of the cannula inside the hub 12, as   15  contaminate the
outside of the needle guard nose 36, described in US-A-4,191,185 (Lemieux).
and can also flow into the nose of the needle guard A hollow metal
insertion needle 20 has a pointed  as indicated at 42d. It is an object of
the present in- distal end 26. The proximal end of the needle 20 is ad-
vention to prevent this backflow of blood and pooling hesively attached to
the distal end opening of a flash  of blood around the nose of the needle
guard. chamber 22, which is mounted inside a needle hub or  20  FIGURE 3
shows a catheter constructed in ac- housing 30. The mounting of the
flashchambertothe  cordance with the principles of the present invention
housing is not visible in the drawing, and comprises  which includes a
restriction 50 formed in the catheter a longitudinal, rail-like extension
from the interior of  cannula 10 in the vicinity of the catheter hub 12.
The the housing to the outside of the flash chamber. The  restriction 50
comprises a reduction of the inside di- proximal end of the flash chamber
is plugged by a   25  ameter of the catheter cannula to a size that closely
porous plug 24 as described in U.S. patent application  fits around the
outer diameter of the needle 20. As serial number 221,579, filed July 20,
1988*. The por-  FIGURE 3 shows, blood will still flow into the distal ous
plug vents air from the flash chamber as the   end of the catheter cannula
10 and around the hood- chamberf ills with blood, and the pores of the plug
are  ed tip 26 of the needle, and may even begin to back- of insufficient
size to permit blood to pass there-  30  flow through the annular space
between the needle through.                                           and
the cannula. But when the backflow of blood Slideably mounted inside the
needle housing 30  reaches the restriction 50 the relatively tight fit of
the is a needle guard 34, shown in its retracted position  cannula and the
needle deters further blood backflow in FIGURE 1. The interior of the
needle guard is hol-  into the catheter hub. This substantially prevents
con- low to accommodate the flash chamber therein. The   35  tamination of
the needle guard nose by blood pooling needle guard has a longitudinal
opening or slot in one  around the nose 36 of the needle guard inside the
side through which the mounting extension of the   catheter hub. flash
chamber passes. The distal end or nose 36 of    The restriction 50 is
formed as illustrated by FIG- the needle guard is tapered and contains an
aperture  URES 4a-4d and 5a-5c. FIGURE 4a shows the cath- for passage of
the needle through the guard as the   40  eter cannula 10 and hub 12
mounted on the hollow guard is extended. The catheter hub 12 mounts on
needle 20. The restriction 50 is preferably formed the nose 36 of the
needle guard and travels on the  when the component parts of the catheter
are assem- nose as the guard is extended until the catheter and  bled as
shown in FIGURE 4a. However, the restriction hub are ejected when the guard
is fully extended over  may also be formed by mounting the catheter and the
needle.                                   45  catheter hub on a mandril of
substantially the same FIGURE 1 also shows the desired flow of blood  gauge
as that of the needle. Forming the restriction into the catheter assembly
when the needle tip is  on the needle itself will generally result in a
reduction properly located in a blood vessel. Blood will flow un-  of
assembly steps for the device. der arterial or venous pressure through the
hollow    The catheter cannula 10 is normally made of a needle as shown at
40a and into the flash chamber  so  polymer such as tetrafluoroethylene,
which is com- 22 as shown at 40b.                                mercially
available under the tradename Teflon[err]. FIGURE 2 shows the relative
position of the corn-  Other polymers approved for use in medical devices
ponents of the catheter assembly after the needle tip  may also be used. In
any case, the first step is to pre- has been located in a blood vessel. At
this time the  heat the cannula at the point 52 where the restriction
needle guard 34 is extended by the clinician by press-  55  is to be
formed.The cannula is preheated to the melt- ing the guard's push-off tab
32 in the distal direction.  ing point of the cannula material, which for
Teflon is *See EP-A-0353905 3  
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While the cannula is preheated the  the stream of hot air is removed from
the cannula and catheter is clamped near its distal end by a clamp 60  the
cannula is held in the stretched position for an- made of a soft material
such as a polyurethane pad  other 0.2 to 1.0 seconds. The stretched cannula
is or silicone rubber.                                then released and
allowed to cool for a few seconds. The present inventors have employed
several dif-   5  When the heat is removed from the cannula and ferent
techniques to heat the catheter cannula. One  the stretching force
released, the cannula material is to insert the cannula through 6.35 mm (a
quarter  cools and solidifies in a very few seconds due to its inch)
diameter center hole in a disc-like hot plate so  small thermal mass. As it
cools without the stretching that the hot plate surrounds the point 52
where the  force the cannula material will also relax and expand
restriction is to be formed. The cannula does not  10  in the longitudinal
and radial directions. This relaxing touch the hot plate, but is heated by
the convective  of the material will alleviate the tight fit of the cannula
flow of airfrom the hot plate, which is heated to a tern-  around the
needle or mandril, leaving a narrow annu- perature in the range of [err] to
[err] ([err] to  lar gap between the cannula and the needle or man- [err]),
and preferably about [err] ([err]). Asec-  dril where the restriction is
formed. The optimum gap and, preferred technique is to direct a stream of
air  15  is in the range of 5.08 to 25.4 [err] (0.2 to 1.0 thou- heated
to[err] to [err] ([err] to[err]) and  sandths of an inch), and is nominally
12.7 [err] (0.5 preferably about [err] ([err]) at the cannula from
thousandths of an inch). The result of stretching and a pencil-tip hot air
gun or other source, as indicated  relaxation is also to provide a smooth,
aesthetically at 54 in FIGURE 4b. The turbulence caused by the   acceptable
transition in catheter diameter between stream of air from such a source
will substantially uni-  20  the normal catheter diameter and that of the
restric- formly heat the air surrounding the cannula to the  tion so as to
minimize the possibility of side puncture melting point of the cannula
material. The stream of  or skiving upon needle point insertion. heated air
may be directed at a deflector plate in the  It may be seen that when the
hot plate is used in vicinity of the restriction region to enhance its
turbu-  the formation of the restriction, the time to form the lence. Due
to the small mass of the catheter, this pre-  25  restriction is
approximately ten seconds. When the heating requires only a short period of
time. In the  pencil-tip hot air source is employed, the time to form case
of the hot plate, preheating takes approximately  the restriction is 3.5
seconds or less, and nominally 5 to 8 seconds. In the case of the
pencil-tip hot air  less than 2 seconds. source, preheating takes only 0.5
to 1.5 seconds, with  Enlarged views of the formation of the cannula longer
times being required to heat larger size (i.e.,  30  restriction are shown
in FIGURES 5a-5c. FIGURE 5a small gauge number) catheters.
shows the catheter cannula 10 and needle 20 at the At the end of the
preheating period, the cannula  outset of the preheating step, and shows
the annular 10 is stretched a predetermined distance. This may  space
between the needle and cannula in the region be done by grasping the
catheter hub 12 and pulling  52 where the restriction is to be formed.
FIGURE 5b on the clamp 60. Preferably the clamp 60 is fixed in  35  shows
the heated cannula 10 drawn tightly around position and an annular bracket
fitted against the  the needle 20 at 50' when the heated cannula is
shoulder 18 of the catheter hub 12 pulls the hub as  stretched. The arrows
62 indicate the direction of the indicated by arrows 64 in FIGURE 4c. In a
construct-  Stretching forces. FIGURE 5c illustrates the relaxa- ed
embodiment of the present invention using a 20  tion of the cannula
material occurring after the gauge Teflon[err] catheter, the cannula was
stretched a   40  stretching forces and heat are removed. The cannula
distance of 5.33 mm (0.210 inches) when using the  relaxes longitudinally
as indicated by the arrows 66, hot plate for heating. The stretching
distance for a va-  and radially to leave the small gap between the inner
riety of catheter gauges constructed ranged from   diameter of the
restriction and the outer diameter of 3.81 mm to 7.62mm (0.15 to 0.30
inches). When using  the needle. Since the nominal diameter of a red blood
the pencil-tip hot air source, the cannula is stretched   45  cell is
approximately 7 [err] and the nominal diameter a distance of sixty
thousandths of 2.54 cm (an inch)  of a white blood cell is approximately 12
[err], a nomi- for a 20 gauge catheter. Other catheter gauges     nal gap
of 12.7 [err] (0.5 thousandths of an inch) will ranged from 0.508 mm to
2.54 mm (0.02 to 0.1 in-   substantially restrict the flow of blood through
the re- ches). This stretching will cause the heated region of  striction.
the cannula to tightly contract around the inner needle  50  In the
constructed embodiment of the present in- or mandril. After the cannula has
been stretched it is  vention using a 20 gauge catheter, the restriction 50
held in the stretched position fora predetermined per-  is located close to
the catheter hub, separated there- iod of time. In the case of use of the
hot plate, the  from by a distance of approximately 3.175 mm (one-
stretched position is held for 2 to 5 seconds. In the  eighth of an inch).
The restriction itself is approxi- case of the pencil-tip hot air source
the position is  55   mately 6.35 [err] (one-quarter of an inch) in length.
The held for 0.1 to 1.0 seconds. The cannula is then re-  length of a
typical catheter tube of an I.V. catheter moved from the hole in the hot
plate and allowed to  ranges from 12.7 mm to 44.45 mm (one-half inch to
cool. In the instance of the pencil-tip hot air source,  one and
three-quarters inches). By locating the re- 4 
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to the hub as opposed to near the distal  blood contact is minimized. end
of the cannula, the restriction is effective during much of the withdrawal
time of the needle, and be- comes ineffective only when the needle tip is
with-  Claims drawn to a point proximal the restriction. It is not de-   5
sirable to locate the restriction immediately adjacent  1. An
over-the-needle catheter assembly compris- the catheter hub for several
reasons. Forone, heating  ing a catheter tube (10) having a distal tip and
a the cannula at the hub may also undesirably melt the   proximal end
attached to a catheter hub (12), said distal end of the catheter hub.
Another reason is that  catheter tube (10) having a nominal diameter
catheter bending or kinking will generally occurwhere  10  over a major
portion of the length thereof for ac- the cannula meets the hub. By
locating the restriction  commodating the passage of an insertion needle
away from this jointure, cannula kinking at this point  (20) through said
catheter tube (10), said cathet- will not be promoted by the restriction.
er tube (10) having a restriction (50), character- Constructed embodiments
were bench tested to       ized in that said restriction is formed in the
prox- determine the effectiveness of the restriction in pre-  15  imal
portion of, and extends over a minor portion venting backflow. The catheter
assemblies were in-     of, the length of said catheter tube (10) and re-
serted into a source of sugar solution pressurized to  stricts the backflow
of liquid between the inner 2670-4000 Pa (20-30 mm Hg). The catheter
needles       wall of a catheter tube (10) and a corresponding were then
hooded as shown in FIGURE 3 and moni-       insertion needle (20) by
providing a smaller radial tored to determine the time at which solution
ap-  20  gap between the inner wall of said catheter tube peared in the
catheter hubs. The time of passage until  (10) and the outer diameter of
the insertion nee- solution backflow appeared in the hubs ranged from
dle (20) than exists between said inner wall of a minimum of 12.9 seconds
for 18 gauge catheters;      said catheter tube (10) and said outerdiameter
of 15 seconds for 20 gauge catheters; and over 60 sec-    said insertion
needle (20) along said nominal di- onds for 22 gauge catheters. The maximum
times for  25  ameter portion thereof. backflow to appear in the majority
of the catheters tested was in excess of 60 seconds. Similar catheters  2.
The over-the-needle catheter assembly of claim without the restriction
ranged from 1.2 to 8.0 seconds  1, wherein said restriction (50) is formed
in the vi- until the backflow problem occurred. This test com-   cinity of
the point of attachment of said catheter pares favorably to nominal venous
pressures in hu-  30  tube (10) and said catheter hub (12). mans of
667-1330 Pa (5-10 mm Hg.), and also com- pare favorably with the time
required to withdraw a  3. The over-the-needle catheter assembly of claim
needle from a catheter and connect the catheter hub    2, wherein the
proximal transition of the diameter to a tubing set, which is generally
well under one min-  of said tube (10) from said restriction (50) to said
ute.                                          35       nominal tube
diameter is spaced apart from the Another factor measured was the increase
in        distal end of said catheter hub (12) by approxi- force required
to withdraw the needle from the can-    mately 3.175 mm (one-eighth of an
inch). nula with the restriction. The increase in force was compared with
the force nominally required to with-  4. The over-the-needle catheter
assembly of claim draw a needle from the skin of a patient, which is gen-
40  1, wherein said minor portion of the length of said erally in excess of
0.981 N (100 grams). It was found  catheter tube (10) is approximately 6.35
mm that a restriction of 6.35 mm (one-quarter inch) in    (one-quarter of
an inch) in length. length with the nominal gap of 12.7 [err] (0.5. thou-
sandths of an inch) imposed an increase in withdraw-  5. The
over-the-needle catheter assembly of Claim al friction of about 0.147 N (15
grams), which is neg-  45  1, wherein said smaller radial gap is in the
range ligible as compared with the usual frictional forces   of 5.08 to
25.4 [err] (0.2 to 1.0 thousandths of an present during needle withdrawal.
inch). The catheters of the present invention with the restriction in the
cannula further permit clinicians to  6. The over-the-needle catheter
assembly of Claim use the catheter needle as a core for restricting back-
50  5, wherein said smaller radial gap is approximate- flow while preparing
for needle withdrawal, such       ly 12.7 [err] (0.5 thousandths of an
inch). preparation including placing gauze beneath the catheter, reaching
for an injection cap or l.V. line, etc.  7. The over-the-needle catheter
assembly of Claim The restriction will substantially impair blood backflow
1, wherein said restriction is thermally formed. until the clinician is
ready to withdraw the needle, and  55 the needle will be withdrawn into its
safety needle  8. A method of forming a narrowed inner diameter guard
without significant blood contamination of the   portion of a cathetertube
(10) made of a polymer- nose of the needle guard. Thus, the incidence of
ic material and exhibiting a nominal inner diame- 
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S  * striction close to the hub as opposed to nearthe distal  blood contact
is minimized. end of the cannula, the restriction is effective during much
of the withdrawal time of the needle, and be- comes ineffective only when
the needle tip is with-  Claims drawn to a point proximal the restriction.
It is not de-   5 sirable to locate the restriction immediately adjacent
1. An over-the-needle catheter assembly compris- the catheter hub for
several reasons. For one, heating  ing a catheter tube (10) having a distal
tip and a the cannula at the hub may also undesirably melt the   proximal
end attached to a catheter hub (12), said distal end of the catheter hub.
Another reason is that  catheter tube (10) having a nominal diameter
catheter bending or kinking will generally occurwhere   10  over a major
portion of the length thereof for ac- the cannula meets the hub. By
locating the restriction  commodating the passage of an insertion needle
away from this jointure, cannula kinking at this point  (20) through said
cathetertube (10), said cathet- will not be promoted by the restriction.
er tube (10) having a restriction (50), character- Constructed embodiments
were bench tested to       ized in that said restriction is formed in the
prox- determine the effectiveness of the restriction in pre-  15  imal
portion of, and extends over a minor portion venting backflow. The catheter
assemblies were in-     of, the length of said catheter tube (10) and re-
serted into a source of sugar solution pressurized to  stricts the backflow
of liquid between the inner 2670-4000 Pa (20-30 mm Hg). The catheter
needles       wall of a catheter tube (10) and a corresponding were then
hooded as shown in FIGURE 3 and moni-        insertion needle (20) by
providing a smaller radial tored to determine the time at which solution
ap-  20  gap between the inner wall of said catheter tube peared in the
catheter hubs. The time of passage until  (10) and the outer diameter of
the insertion nee- solution backflow appeared in the hubs ranged from
dle (20) than exists between said inner wall of a minimum of 12.9 seconds
for 18 gauge catheters;      said cathetertube (10) and said outerdiameter
of 15 seconds for 20 gauge catheters; and over 60 sec-    said insertion
needle (20) along said nominal di- onds for 22 gauge catheters. The maximum
times for  25  ameter portion thereof. backflow to appear in the majority
of the catheters tested was in excess of 60 seconds. Similar catheters  2.
The over-the-needle catheter assembly of claim without the restriction
ranged from 1.2 to 8.0 seconds  1, wherein said restriction (50) is formed
in the vi- until the backflow problem occurred. This test com-   cinity of
the point of attachment of said catheter pares favorably to nominal venous
pressures in hu-  30  tube (10) and said catheter hub (12). mans of
667-1330 Pa (5-10 mm Hg.), and also com- pare favorably with the time
required to withdraw a  3. The over-the-needle catheter assembly of claim
needle from a catheter and connect the catheter hub    2, wherein the
proximal transition of the diameter to a tubing set, which is generally
well under one min-  of said tube (10) from said restriction (50) to said
ute.                                           35      nominal tube
diameter is spaced apart from the Another factor measured was the increase
in         distal end of said catheter hub (12) by approxi- force required
to withdraw the needle from the can-    mately 3.175 mm (one-eighth of an
inch). nula with the restriction. The increase in force was compared with
the force nominally required to with-  4. The over-the-needle catheter
assembly of claim draw a needle from the skin of a patient, which is gen-
40  1, wherein said minor portion of the length of said erally in excess of
0.981 N (100 grams). It was found  catheter tube (10) is approximately 6.35
mm that a restriction of 6.35 mm (one-quarter inch) in    (one-quarter of
an inch) in length. length with the nominal gap of 12.7 [err](0.5 thou-
sandths of an inch) imposed an increase in withdraw-  5. The
over-the-needle catheter assembly of Claim al friction of about 0.147 N (15
grams), which is neg-  45  1, wherein said smaller radial gap is in the
range ligible as compared with the usual frictional forces   of 5.08 to
25.4 [err] (0.2 to 1.0 thousandths of an present during needle withdrawal.
inch). The catheters of the present invention with the restriction in the
cannula further permit clinicians to  6. The over-the-needle catheter
assembly of Claim use the catheter needle as a core for restricting back-
50  5, wherein said smaller radial gap is approximate- flow while preparing
for needle withdrawal, such       ly 12.7 [err] (0.5 thousandths of an
inch). preparation including placing gauze beneath the catheter, reaching
for an injection cap or I.V. line, etc.  7. The over-the-needle catheter
assembly of Claim The restriction will substantially impair blood backflow
1, wherein said restriction is thermally formed. until the clinician is
ready to withdraw the needle, and   55 the needle will be withdrawn into
its safety needle  8. A method of forming a narrowed inner diameter guard
without significant blood contamination of the   portion of a cathetertube
(10) made of a polymer- 
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10             *   C  L   M   S   * ter which is greater than said narrowed
diameter     nen Nenndurchmesser aufweist zur Aufnahme comprising the steps
of:                              der Durchf0hrung einer Einfuhrnadel (20)
durch a. placing a cylindrical metallic member (20)     die Katheterrdhre
(10), wobei die Katheterrohre within said catheter tube (10), which member
(10) elne Einschrankung (50) aufweist, dadurch (20) has a substantially
uniform outer diame-   5  gekennzeichnet, daS die Einschrankung im pro- ter
which is substantially equal to that of an in-  ximalen Bereich eines
kleineren Bereichs der sertion needle;
Lange der Katheterr6hre (10) und sich daruber b. heating said portion of
said catheter tube     erstreckend ausgebildet ist und den Rfckflua ei-
(10) to a temperature which is at least equal     ner Flussigkeit zwischen
der Innenwand einer to the softening temperature of said polymeric  10
Katheterr6hre (10) und einer korrespondieren- material;
den EinfGhrnadel (20) dadurch einschrankt, dalB c. applying a stretching
force along said heat-   ein kleinerer, radialer Spalt zwischen der Innen-
ed portion of said catheter tube (10) until the   wand der Katheterrohre
(10) und dem Aullen- inner diameter of said catheter tube is re-
durchmesser der Einf~hrnadel (20) vorgesehen duced to a diameter which is
less than said  15   wird, als zwischen der Innenwand der Katheter- nominal
inner diameter,                           rohre (10) und dem
Aufendurchmesser der Ein- d. holding said stretched tube in the stretched
fihrnadel (20) langs deren Nenndurchmesserbe- position for a predetermined
period of time       reich besteht. e. releasing said stretching force to
allow said polymeric material to relax              20   2. Die
CObernadel-Katheteranordnung nach An- f. allowing said heated tube (10) to
cool;        spruch 1, worin die Einschrankung (50) in der Ng- he der
Verbindungsstelle der Katheterr~hre (10) 9. The method of Claim 8, wherein
said step of al-       und der Katheterbuchse (12) ausgebildet ist. lowing
said heated tube (10) to cool precedes said step of releasing said
stretching force.  25  3. Die Obernadel-Katheteranordnung. nach An- spruch
2, worin der proximale Durchmesser0ber- 10. The method of Claim 8, wherein
step c compris-       gang der Rohre (10) von der Einschrankung (50) es:
zum Nennr6hrendurchmesser vom distalen Ende applying a stretching force
along said         der Katheterbuchse (12) um etwa 3,175 mm (1/8 heated
portion of said catheter tube (10) until the   30  Zoll) beabstandet ist.
inner surface of said catheter tube (10) is circum- ferentially in contact
with said metallic member  4. Die Ubernadel-Katheteranordnung nach An-
(20).                                                spruch 1, worin der
kleinere Bereich der Lange der Katheterr6hre (10) etwa 6,35 mm (1/4 Zoll)
11. The method of Claim 8, wherein step c is preced-  35  lang ist. ed by
the step of: g. grasping said catheter tube (10) on eith-  5. Die
Obernadel-Katheteranordnung nach An- er side of said heated portion.
spruch 1, worin der kleinere, radiale Spalt im Be- reich von 5,08 bis 25,4
p (0,2 - 1,0 x 10-3 Zoll) 12. The method of Claim 10, wherein step e
compris-  40  liegt. es the step of: releasing said stretching force to
allow   6. Die Obernadel-Katheteranordnung nach An- said polymeric material
to relax in the radial direc-  spruch 5, worin der kleinere, radiale Spalt
etwa tion to leave a gap between the inner surface of     12,7 pm (0,5 x
10-3 Zoll) betrngt. said catheter tube (10) and the outer surface of  45
said metallic member (20).                       7. Die
Obernadel-Katheteranordnung nach An- spruch 1, worin die Einschrinkung
thermisch 13. The method of Claim 8, wherein said metallic
ausgebildet ist. member (20) comprises an insertion needle. 50   8. Ein
Verfahren zur Ausbildung eines verengten Innendurchmesserberyeichs einer
Katheterr~h- Patentanspruche                                         re
(10), die aus einem Polymer-Material herge- stellt ist, und einen
Nenninnendurchmesser auf- 1. Eine Obernadel-Katheteranordnung mit elner
weist, der groer ist als der verengte Durchmes- Katheterrdhre (10) mit
einer distalen Spitze und   55  ser mit den Verfahrensschritten: einem
proximalen Ende, das an einer Katheter-           a. Anordnung eines
zylindrischen, metalli- 



buchse (12) befestigt ist, wobel die Katheterrfhre      schen Elements (20)
innerhalb der Katheter- (10) Ober einen groBeren Bereich ihrer Lange ei-
rohre (10), wobei das Element (20) einen im 6    11                  EP 0
398 676 B1                  12  *   C   L   M   S  * wesentlichen
gleichmal~igen Au~endurch-           ter (10) prhsentant un diametre
nominal sur une messer aufweist, der im wesentlichen gleich       portion
predominante de la longueur de celul-ci dem einer Einftihrnadel ist;
en vue de loger une aiguille d'insertion (20) a tra- b. Erwarmung des
Bereichs der Katheterr6h-       vers ledit tube de cath6ter (10), ledit
tube de re (10) auf eine Temperatur, die zumindest   5    catheter (10)
presentant une restriction (50) ca- gleich der Erweichungstemperatur des
Poly-        racterisee en ce que ladite restriction est formhe
mer-Materials ist;                                dans la portion
proximale, et s'etend sur une por- c.Aufbringung einerStreckkraftlangs dem
er-      tion mineure de la longueurdudittube de catheter warmten Bereich
der Katheterr6hre (10) bis        (10) et restreint le refoulement du
liquids entre la der Innendurchmesser der Katheterrohre auf  10    parol
interoure d'un tube de catheter (10) et une einen Durchmesser reduziert
ist, der kleiner      aiguille d'insertion correspondante (20) en four- ist
als der Nenninnendurchmesser,                 nissant un espace radial plus
petit entre la parol d. Halten der gestreckten Rohre in der goe-
interieure dudit tube de catheter (10) et le diame- streckten Position fOr
eine vorbestimmto Zeit-   tre exterieur de ladite aiguille d'insertion (20)
le spanne;                                  15      long de ladite portion
de diametre nominal de ce- e. Wegnehmen der Streckkraft, urn eine Ent-
lui-ci. spannung des Polymer-Materials zu erm6gli- chen;
2. L'ensemble de catheter montK sur une aiguille f. Abkthlonlassen der
erwarmten R~hre (10).       selon la revendication 1, dans lequel ladite
res- 20      triction (50) est formee A proximite du point de 9. Das
Verfahren nach Anspruch 8, worin der Ver-        fixation dudittube de
catheter (10) etduditmoyeu fahrensschritt des Abkuhlenlassens der erwarm-
de catheter (12). ten Rohre (10) dem Verfahrensschritt des Weg- nehmens der
Streckkraft vorangeht.               3. L'ensemble de catheter monte sur
une aiguille 25      selon la revendication 2, dans lequel la transition
10. Das Verfahren nach Anspruch 8, worin der Ver-       proximale du
diametre dudittube (10) allantdeola- fahrensschritt c umfa~t
dite restriction (50) audit diametre de tube nomi- Aufbringung einer
Streckkraft ltngs dern er-         nal est espacbe de l'extremite distale
dudit wirmten Bereich der Katheterrohre (10) bis die       moyeu de
catheter (12) d'environ 3,175 mm (un Innenoberflache der Katheterrohre (10)
sich in  30  huitieme de pouce). Umfangskontakt mit dem metallischen Teil
(20) befindet.                                        4. L'ensemble de
catheter montb sur une aiguille selon la revendication 1, dans lequel
ladite por- 11. Das Verfahren nach Anspruch 8, worin dem Ver-      tion
mineure de la longueurdudit tube de catheter fahrenscchritt c vorausgeht
der Verfahrens-  35      (10) est d'une longueur d'environ 6,35 mm (un
schritt: g.                                         quart de pouce).
Ergreifen der Katheterrohre (10) auf jeder Seite des erwirmten Bereichs.
5. L'ensemble de catheter monte sur une aiguille selon la revendication 1,
dans lequel ledit espace 12. Das Verfahren nach Anspruch 10, worin der Ver-
40  radial plus petit se situe dans une gamme allant fahrenscchritt e
umfaSt die Verfahrensstufe:         de 5,08 a 25,4 gm (0,2 a 1,0 millieme
de pouce). Wegnehmen der Streckkraft, um dem Polymer- Material zu
erm6glichen, sich in radiator Richtung  6. L'ensemble de cathhter monte sur
une aiguille zu entspannen, ur einen Spalt zwischen der In-       selon Ia
revendication 5, dans lequel ledit espace nenoberfltche der Katheterr6hre
(10) und der  45    radial plus petit est de l'ordre de 12,7 tm (0,5 mil-
AuaenoberflAche des metallischen Toils (20) zu      lieme de pouce).
hinterlassen. 7. L'ensemble de catheter monte sur une aiguille 13. Das
Verfahren nach Anspruch 8, worin das me-        selon la revendication 1,
dans lequel ladite res- tallische Teil (20) aus einer Einfuhrnadel besteht.
50  triction est thermo-formbe. 8. Une methode de formage d'une portion de
dia- Revendications                                          metre
interieur resserre d'un tube de catheter (10) fabriqub a partir d'un
materiau polymere et 1. Un ensemble de catheter monte sur une aiguille  55
prbsentant un diamstre interieur nominal qui est comprenant un tube de
catheter (10) dote d'un        plus important que ledit diam6tre resserre, 



embout distal et d'une extremite proximale fixes    comprenant les 6tapes
suivantes: a un moyeu de catheter (12), ledit tube de cathe-      a. La
mise en place d'un element metallique 7    13                  EP 0 398 676
B1                   14   *   C   L   M   S   * de forme cylindrique (20) a
l'int6rieur dudit tubedecatheter(10), lequel element(20) pre- sente un
diametre ext6rieursubstantiellement uniforme, substantiellement egal A
celui d'une aiguille d'insertion;                     5 b. Le chauffage de
laditb portion dudit tube de catheter (10) jusqu'a une temperature au moins
6gale A la temperature de ramollisse- ment dudit mat6riau polymere; c.
L'application d'une force d'etirage Is long de   10 ladite portion chauff6e
dudit tube de catheter (10) jusqu'a ce quo le diametre interieur dudit tube
de catheter soit reduit A un diametre in- ferieur audit diametre intbrieur
nominal; d. Le maintien dudit tube etire dans la position   15 etiree
pendant une p6riode de temps pred6- termin6e. e. Le relAchement de ladits
force d'etirage pour permettre audit mat6riau polymere de se d6tendre;
20 f. Le refroidissement dudit tube chauffe (10); 9. La methode selon la
revendication 8, dans la- quelle ladite 6tape de refroidissement dudit tube
chauffe (10) pr6cede ladite 6tape de relAchement  25 de ladite force
d'etirage. 10. La m6thode selon la revendication 8, dens la- quelle It'ape
c comprend: Lapplication d'une force d'etirage Is long de ladi-  30 to
portion chauffee dudit tube de cath6ter (10) jusqu'a ce que la surface
int6rieure dudit tube de catheter (10) soit du point de vue circonferentiel
on contact avec ledit element m6tallique (20). 35 11. La methode selon la
revendication 8, dans la- quelle l'etape c est preced6e par l'etape consis-
tant A g..saisirledittube de cath6ter (10) des deux c6tes do ladite portion
chauff6e.                 40 12. La methode selon la revendication 10, dans
la- quelle l'tape e comprend l'6tape consistant A reldcher ladite force
d'etirage pour per- mettre audit materiau polymere de se detendre  45 dans
la direction radiale de facon A laisser un es- pace entre la surface
interieure dudit tube de catheter (10) et la surface exterieure dudit ele-
ment metallique (20). 50 13. La methode selon la revendication 8, dans la-
quelle ledit e6lment metallique (20) comprend une aiguille d'insertion. 55


