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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] Thepresentinvention generally relates to lapar-
oscopic devices, and more particularly relates to bend-
able laparoscopic applicators of medical fluids or agents,
such as sealants, adhesives, flowable haemostatic
agents and antibiotics. Methods for delivering such med-
ical fluids to a patient are described.

Description of the Prior Art

[0002] Certain conventional laparoscopic adhesive or
sealant applicators include a straight and rigid elongated
tubular member having aninternal lumen communicating
with a distal opening through which the adhesive or seal-
ant passes. Because of their rigidity, these applicators
are difficult to maneuver from the opposite proximal end
ofthe tubular member for precisely directing the adhesive
or sealant to the targeted area, without dripping the ad-
hesive or sealant on non-targeted tissue. Oftentimes,
laparoscopic delivery of such medical fluids requires the
ability to reach behind anatomical structures (e.g., or-
gans, large vessels and the like) to the targeted site,
which rigid laparoscopic delivery devices are incapable
of reaching.

[0003] There are a number of known laparoscopic de-
vices that have been invented which feature a bendable
or deflectable distal end. For example, published PCT
(Patent Cooperation Treaty) Application Serial No.
PCT/US2003/036210 (International Publication No. WO
2004/045672, published on June 3, 2004), having the
named inventors Parag Karmarkar and Robert J. Leder-
man, discloses a variable curved catheter that allows the
physician to vary the radius of curvature of the distal cath-
eter tip. The catheter includes a longitudinally extending
inner lumen defined by a tubular member which is adapt-
ed to deliver a therapeutic agent to a patient. The tubular
member is multi-slotted to achieve flexibility of the distal
tip. The slots in the tubular member provide collapsible
space in order to achieve curvature of the tip. A pull wire
attached to a control knob is used to adjust the curvature
of the distal tip. The disclosed Karmarkar et al. variable
curved catheter is a rather complicated device structur-
ally and operationally. It is complex and labor intensive
to manufacture, and requires a two-handed operation.
[0004] Atorquable catheter having aflexible, steerable
distal tip is disclosed in U.S. Patent No. 5,454,787, which
issued to Ingemar H. Lundquist. The torquable catheter
includes first and second tubular members, where the
second tubular member is disposed axially within the first
tubular member. Each tubular member has a plurality of
slots formed therein and spaced apart longitudinally. The
catheter is covered in a flexible coating, such as heat
shrink tubing. Bending of the distal tip is effected by ten-
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sioning a pull-ribbon or wire connected to a control knob.
This device is primarily utilized for performing RF abla-
tion, and therefore includes a radio-frequency electrode.
The operation and structure of the Lundquist torquable
catheter is similar in many respects to the operation and
structure of the Karmarkar et al. device discussed previ-
ously. It, too, is complex structurally, and labor-intensive
and costly to manufacture.

[0005] U.S.PatentNo.5,381,782, whichissuedtoAlan
DelLaRama et al., discloses bi-directional and multi-di-
rectional miniscopes. As can be seen from Figure 7 of
the DeLaRama et al. patent, the miniscope includes a
catheter body having a tubular spring frame with a plu-
rality of relief slots formed therein to allow the deflection
of the spring frame. Extending longitudinally through the
catheter body and spring frame is a pair of activation
wires which are encased by a pair of support sleeves.
The spring frame is deflected by stressing the activation
wires by subjecting either of the wires to a tensile force.
The DeLaRama et al. multi-slotted miniscope is another
example of a structurally complicated laparoscopic de-
vice which is also costly to manufacture.

[0006] A laparoscopic sealant applicator is disclosed
in U.S. Patent No. 6,228,051, which issued to Horace R.
Trumbull. The Trumbull applicator is used for the selec-
tive directional application of one or more liquids, such
as a sealant, to a surgical site. As shown in Figures 2a
and 2b of the Trumbull patent, the applicator includes a
flexible shaft having a series of hinges which are inter-
connected so as to enable the bending of the flexible
shaft. The hinges are described as being wedges pivot-
ally interlocked at their tops, with triangular slots sepa-
rating adjacent wedges. A control or push/pull wire runs
through the flexible shaft. When the wire is retracted or
withdrawn by a control knob, the wedges of the flexible
shaft are allowed to fold down upon themselves, causing
articulation of the flexible shaft.

[0007] One of the drawbacks of the Trumbull laparo-
scopic sealant applicator relates to the push/pull wire.
The push strength required to straighten the flexible shaft
would dictate thatthe wire would need to be of arelatively
substantial diameter in order to resist bulging when ac-
tuated.

[0008] As with the other devices discussed previously,
the Trumbull laparoscopic sealant applicator relies on
metal tubing to articulate. Thin wall stainless steel tubing
will fracture due to metal fatigue, and cold working in-
creases the hardness as it is flexed. Therefore, the more
the device is used, the more difficult it is to operate, and
failure is inevitable. Furthermore, the Trumbull laparo-
scopic sealant applicator, like the other devices previ-
ously discussed, is complicated in structure and difficult
to operate.

[0009] Another problem in the medical profession
which must be addressed when using such laparoscopic
fluid delivery devices such as described previously is the
need to efficiently deliver trapped medical fluids in the
laparoscopic instrument. Physicians desire to utilize all
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of the medical fluid in a delivery device with little waste.
A laparoscopic instrument is typically about 28 to about
45 cm long and, depending on the internal lumen diam-
eter, can trap a considerable amount of medical fluid
(e.g., sealants, adhesives, haemostatic agents, antibiot-
ics and the like). Such medical fluids are.relatively ex-
pensive.

[0010] At least one laparoscopic fluid delivery device
manufactured by Baxter Healthcare Corporation of Deer-
field, lllinois, uses a ramrod in its device to extract the
fluid therein. This solution requires two hands, one to aim
the distal tip of the instrument at the targeted site, and
the other to feed the ramrod down the catheter. Further-
more, the ramrod has a much different tactile feel to the
physician, and can affect his ability to precisely deliver a
medical fluid to the targeted site in the patient.

[0011] US 5,741,225 discloses a method of medical
treatment of the prostate and an ablation apparatus. The
ablation apparatus includes a cannula, an electrode at
least partially positioned in the cannula, and an insulating
sleeve positioned in a surrounding relationship to at least
a portion of the electrode.

OBJECTS AND SUMMARY OF THE INVENTION

[0012] Itis an object of the presentinvention to provide
a laparoscopic medical fluid applicator for the selective
directional application of a medical fluid to a surgical site.
[0013] It is another object of the present invention to
provide a laparoscopic fluid delivery device which allows
for one-handed operation by the physician.

[0014] It is a further object of the present invention to
provide a laparoscopic fluid delivery device which has a
distal end exhibiting variable degrees of curvature se-
lectable by the physician.

[0015] Itis still another object of the present invention
to provide a laparoscopic fluid delivery device which has
the capability for 360° rotation of an articulating distal tip
for precise delivery of medical fluids to a targeted tissue.
[0016] Itis yet a further object of the present invention
to provide a laparoscopic fluid delivery device which ac-
cepts single or dual syringe systems for delivery of un-
mixed and mixed medical fluids to a patient.

[0017] Itis still another object of the present invention
to provide a laparoscopic fluid delivery device which is
simple in construction and operation.

[0018] It is a further object of the present invention to
provide a laparoscopic fluid delivery device which over-
comes the inherent disadvantages of known laparoscop-
ic devices.

[0019] It is another object of the present invention to
provide a device for dispensing medical fluid trapped in
the internal lumen of a laparoscopic device.

[0020] Itisalsodescribed anapparatus forlaparoscop-
ically delivering trapped medical fluid in an internal lumen
of afluid delivery device, which apparatus does not affect
the tactile feel of the fluid delivery device, thus enabling
the physician to precisely deliver a medical fluid to the
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patient at a targeted site.

[0021] A device for dispensing medical fluid trapped in
the internal lumen of a laparoscopic device is also de-
scribed, which method is a cost effective approach to
dispensing such medical fluid, and which device used to
dispense such medical fluid is relatively small and simple
to operate. The present invention relates to a medical
fluid delivery device according to claim 1.

[0022] The articulating laparoscopic device for deliv-
ering medical fluids to a patient includes a fixed outer,
preferably stainless steel, tube, a moveable inner, pref-
erably stainless steel, tube situated within the fixed outer
stainless steel tube, and a flexible catheter made from a
material having memory retention properties which is sit-
uated within the moveable inner stainless steel tube. The
distal end of the flexible catheter is preshaped to prefer-
ably a 90° degree and is maintained beneath the inner
stainless steel tube.

[0023] When the inner tube is moved axially within the
outer tube, it covers and uncovers the flexible tubing,
allowing variable portions of the distal end of the flexible
catheter to be exposed and which, accordingly, allows
variable degrees of curvature of the flexible catheter.
[0024] The flexible catheter includes a lumen formed
axially therein, an opening in its articulating distal tip and
an opening in its proximal end opposite the distal end.
The openings communicate with the lumen to allow the
passage of a medical fluid, such as a sealant, adhesive,
haemostatic agent, antibiotic or the like, to be delivered
through the opening in the distal end to a targeted tissue
site within a patient. The proximal end of the lumen may
be fitted with a standard luer lock connector, so that it is
matable with a syringe having a luer lock tip and contain-
ing a medical fluid. It should be noted here that although
the catheter is described as having a single lumen, the
catheter may be formed with multiple lumens, and such
an embodiment is envisioned to be within the scope of
the present invention.

[0025] In one embodiment, the laparoscopic medical
fluid delivery device includes a lap collar defined by two
spaced apart, radially extending flanges. The lap collar
is linked to the inner tube axially. The two radially extend-
ing flanges define a finger slot therebetween. The sur-
geon positions two fingers to straddle the finger slot to
enable movement of the inner tube in the distal and prox-
imal directions. The surgeon then removes his or her
fingers from the finger slot so as not to inadvertently
change the selected curvature of the articulating tip, and
may then place his or her fingers on the neck of the sy-
ringe. With his or her thumb, the surgeon pushes on the
plunger of the syringe to dispense medical fluid there-
from, through the lumen of the flexible catheter and out
the articulating distal tip thereof to the targeted site, as
is done with conventional applicators with which the sur-
geon is already familiar.

[0026] In another form of the present invention, the
laparoscopic medical fluid delivery device of the present
invention includes a handle with a pivoting trigger at-
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tached thereto. The trigger is linked to a collar that is
attached to the inner tube to move the tube axially to
cover and uncover the flexible catheter and the articulat-
ing distal tip thereof.

[0027] Inyetafurthervariation of the presentinvention,
the laparoscopic medical fluid delivery device may in-
clude a handle with a reciprocating trigger piece that is
slidably attached thereto. The trigger piece is operatively
coupled to the inner tube. The handle includes a barrel
for receiving a syringe filled with a medical fluid. The sur-
geon grasps the handle with three fingers, the trigger
piece with his first finger, and rests his thumb on the
plunger of the syringe fitted into the barrel of the handle.
The surgeon manipulates the trigger piece back and forth
to move the inner tube to cover and uncover the flexible
catheter to whatever degree of articulation of the cathe-
ter’s tip is desired, and he presses the plunger with his
thumb to dispense fluid from the syringe, through the
movement of the flexible catheterand the distal tip thereof
to the targeted tissue site within the patient’s body.
[0028] In yet a further form of the present invention,
the handle of the laparoscopic fluid delivery device may
include a rotatable nose piece mounted to the flexible
catheter so that the articulating tip of the flexible catheter
may be turned clockwise or counterclockwise to any de-
sired position by rotating the nose piece in order to pre-
cisely direct medical fluid to a targeted tissue site.
[0029] Inyeta furthervariation ofthe presentinvention,
the handle of the laparoscopic medical fluid delivery de-
vice may include an actuator thumb rest which is opera-
tively linked to the plunger of the syringe. The surgeon
grasps the handle with three fingers, the trigger piece
with his first finger and comfortably rests his thumb on
the actuator thumbrest. By pushing forward on the thumb
rest, the surgeon will draw the plunger into the syringe
to dispense medical fluid therefrom, through the lumen
of the flexible catheter and the distal tip opening thereof
to the targeted tissue site.

[0030] It is also described a device for delivering
trapped medical fluid in a laparoscopic instrument is de-
scribed herein. With respect to the various embodiments
of the laparoscopic delivery device described previously,
a specially constructed syringe having a luer lock con-
nection is mated to the luer lock connection of the flexible
catheter. The syringe includes air to dispense low vis-
cosity fluids trapped in the lumen of the flexible catheter,
or a non-compressible fluid (e.g., a saline solution) for
more viscous medical fluids trapped in the flexible cath-
eter. The syringe has mounted in the luer lock connector
thereof a lap seal having an oversized bulbous tip and a
smaller diameter rod extending therefrom. The rod may
be connected to a suture or other connecting line which
is coiled within the syringe. The bulbous tip of the lap
seal has a diameter which approximates the inner diam-
eter of the flexible catheter’s lumen.

[0031] The surgeon loads the specially made syringe
into the barrel on the handle of the laparoscopic delivery
device, and forces the plunger to move therein. The
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plunger forces the lap seal out of the luer lock connector
of the syringe tip and into the lumen of the flexible cath-
eter. The lap seal, traveling through the lumen, forces
the medical fluid trapped therein out of the distal tip of
the catheter to the targeted tissue site. The length of the
suture or connecting line limits the travel of the lap seal
so that the lap seal does not travel beyond the opening
in the distal tip of the catheter. Alternatively, the lap seal
need not be tethered to the syringe, but rather is blocked
from entering the patient’s body cavity by a deformation
formed at the distal end of the flexible catheter that slightly
narrows the inner diameter of the lumen so that the tip
diameter is less than the diameter of the bulbous end of
the lap seal.

[0032] Although the syringe and lap seal combination
is described herein as being used with the laparoscopic
fluid delivery device of the present invention, it is envi-
sioned to employ the syringe and lap seal with any lapar-
oscopic device where medical fluid remains trapped in
the lumen thereof.

[0033] These and other objects, features and advan-
tages of the present invention will be apparent from the
following detailed description of illustrative embodiments
thereof, which is to be read in connection with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034]

Figure 1 is a rear isometric view of a laparoscopic
medical fluid delivery device constructed in accord-
ance with one form of the present invention.

Figure 2 is a front isometric view of the laparoscopic
medical fluid delivery device of the present invention
shown in Figure 1.

Figure 3 is a top view of the laparoscopic medical
fluid delivery device of the present invention shown
in Figures 1 and 2.

Figure 4 is a side view of the laparoscopic medical
fluid delivery device of the present invention shown
in Figures 1-3.

Figure 5is a cross-sectional view of the laparoscopic
medical fluid delivery device shown in Figures 1-4,
taken along line 5-5 of Figure 3.

Figure 6 is a cross-sectional view of the laparoscopic
medical fluid delivery device of the present invention
shownin Figures 1-5, taken along line 6-6 of Figure 4.

Figure 7 is an enlarged cross-sectional view of a por-
tion of the laparoscopic medical fluid delivery device
of the present invention shown in Figure 5.
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Figure 8 is an enlarged cross-sectional view of a por-
tion of the laparoscopic medical fluid delivery device
of the present invention shown in Figure 6.

Figure 9 is an exploded view of the laparoscopic
medical fluid delivery device of the present invention
shown in Figures 1-8.

Figure 10 is an exploded view of a portion of the
laparoscopic medical fluid delivery device of the
present invention shown in Figures 1-9.

Figure 11 is an exploded view of a portion of the
laparoscopic medical fluid delivery device of the
present invention shown in Figures 1-10.

Figure 12 is an exploded, cross-sectional view of a
portion of the laparoscopic medical fluid delivery de-
vice of the present invention shown in Figures 1-11.

Figure 13 is an exploded, cross-sectional view of the
laparoscopic medical fluid delivery device of the
present invention shown in Figures 1-12.

Figure 14 is a cross-sectional view of the distal tip
portion of a laparoscopic medical fluid delivery de-
vice of the present invention showing the catheter
thereofin anon-articulated state, and also illustrating
the use of a one-way seal on the catheter.

Figure 15 is a cross-sectional view of the distal tip
portion of a laparoscopic medical fluid delivery de-
vice of the present invention and showing the cath-
eter in an articulated state, and also illustrating the
use of a one-way seal on the catheter.

Figure 16 is a front isometric view of a laparoscopic
medical fluid delivery device constructed in accord-
ance with a second form of the present invention.

Figure 17 is a rear isometric view of the laparoscopic
medical fluid delivery device of the present invention
shown in Figure 16, with a portion of the housing
thereof broken away to illustrate the internal compo-
nents thereof.

Figure 18 is an exploded, isometric view of the lapar-
oscopic medical fluid delivery device of the present
invention shown in Figures 16 and 17.

Figure 19 is a longitudinal cross-sectional view of
the laparoscopic medical fluid delivery device of the
present invention shown in Figures 16-18.

Figure 20 is an enlarged, cross-sectional view of a
portion of the laparoscopic medical fluid delivery de-
vice of the presentinvention shown in Figures 16-19.
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Figure 21 is a front isometric view of a laparoscopic
medical fluid delivery device constructed in accord-
ance with a third embodiment of the present inven-
tion.

Figure 22 is a longitudinal, cross-sectional view of
the laparoscopic medical fluid delivery device of the
present invention shown in Figure 21, showing the
trigger arm thereof in a first position.

Figure 23 is a longitudinal, cross-sectional view of
the laparoscopic medical fluid delivery device of the
present invention shown in Figure 21, showing the
trigger arm thereof in a second position.

Figure 24 is a longitudinal, cross-sectional view of
the laparoscopic medical fluid delivery device of the
present invention shown in Figure 21, showing the
trigger arm thereof in a second position, and further
illustrating the plunger of a syringe filled with medical
fluid pressed inwardly of the syringe to dispense fluid
from the syringe to the laparoscopic medical fluid
delivery device of the present invention.

Figure 25is an enlarged, longitudinal cross-sectional
view of a portion of the laparoscopic medical fluid
delivery device of the presentinvention shownin Fig-
ures 21-24.

Figure 26 is an exploded, isometric/cross-sectional
view of portions of the laparoscopic medical fluid de-
livery device of the present invention shown in Fig-
ures 21-25.

Figure 27 is a partially exploded, isometric view of
portions of the laparoscopic medical fluid delivery
device of the present invention shown in Figures
21-26.

Figure 28 is a front isometric view of a laparoscopic
medical fluid delivery device constructed in accord-
ance with an alternative version of the third embod-
iment of the present invention.

Figure 29 is a top view of the laparoscopic medical
fluid delivery device of the present invention shown
in Figure 28.

Figure 30 is a side view of the laparoscopic medical
fluid delivery device of the present invention shown
in Figures 28 and 29.

Figure 31 is a longitudinal cross-sectional view of
the laparoscopic medical fluid delivery device of the
present invention shown in Figures 28-30.

Figure 32is an enlarged, longitudinal cross-sectional
view of the laparoscopic medical fluid delivery device
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of the present invention shown in Figures 28-31.

Figure 33 is anenlarged, longitudinal cross-sectional
view of a portion of the laparoscopic medical fluid
delivery device of the presentinvention shown in Fig-
ures 28-32.

Figure 34 is an isometric view of a portion of the
laparoscopic medical fluid delivery device of the
presentinvention shown in Figures 28-33, with a por-
tion thereof cut away.

Figure 35 is an exploded isometric view of the lapar-
oscopic medical fluid delivery device of the present
invention shown in Figures 28-34.

Figure 36 is a side view of a laparoscopic medical
fluid delivery device constructed in accordance with
a further variation of the third embodiment of the
present invention, and illustrating the trigger arm
thereof in a first position.

Figure 37 is a side view of the laparoscopic medical
fluid delivery device of the present invention shown
in Figure 36, and illustrating the trigger arm thereof
in a second position to cause the distal end tip portion
of the catheter to articulate.

Figure 38 is a side view of the laparoscopic medical
fluid delivery device of the present invention shown
in Figures 36 and 37, and illustrating the plunger of
the syringe received thereby being forced to expel
fluid from the articulated tip of the medical fluid de-
livery device.

Figure 39 is a top view of the laparoscopic medical
fluid delivery device of the present invention shown
in Figures 36-38.

Figure 40is a cross-sectional view of the laparoscop-
ic medical fluid delivery device of the present inven-
tion shown in Figures 36-39, taken along line 40-40
of Figure 39.

Figure 41 is a front isometric view of a laparoscopic
medical fluid delivery device constructed in accord-
ance with a fourth embodiment of the presentinven-
tion.

Figure 42 is a longitudinal cross-sectional view of
the laparoscopic medical fluid delivery device of the
present invention shown in Figure 41.

Figure 43 is a longitudinal, cross-sectional view of
the laparoscopic medical fluid delivery device shown
in Figures 41 and 42, with the plunger of the syringe
received by the device shown advanced in the sy-
ringe to expel fluid therefrom and through the med-
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ical fluid delivery device.

Figure 44 is an exploded, cross-sectional view of por-
tions ofthe laparoscopic medical fluid delivery device
of the present invention shown in Figures 41-43, in-
cluding a syringe for containing a medical fluid re-
ceived by the device.

Figure 45 is an exploded, cross-sectional view of the
laparoscopic medical fluid delivery device of the
present invention shown in Figures 41-44.

Figure 46 is a transverse, cross-sectional view of the
laparoscopic medical fluid delivery device of the
present invention shown in Figures 41-45, taken
along line 46-46 of Figure 42.

Figure 47 is an exploded, isometric view of the lapar-
oscopic medical fluid delivery device of the present
invention shown in Figures 41-46.

Figure 48 is an exploded, isometric view of a lapar-
oscopic medical fluid delivery device of the present
invention and a dual syringe and mixer assembly
being receivable thereby.

Figure 49 is a partially exploded, isometric view of a
specially designed syringe to expel fluid entrapped
in a catheter of a laparoscopic medical fluid delivery
device.

Figure 50 is a partially exploded, enlarged, isometric
view of portions of the specially designed syringe
used to expel entrapped fluid from a catheter of a
laparoscopic medical fluid delivery device.

Figure 51 is a partially exploded, enlarged, isometric
view of portions of the specially designed syringe for
expelling entrapped fluid from a catheter of a lapar-
oscopic medical fluid delivery device, taken from a
different view from that shown in Figure 50.

Figure 52 is an exploded, cross-sectional view of the
specially designed syringe shown in Figures 49-51
and the catheter of a laparoscopic medical fluid de-
livery device.

Figure 53 is an exploded, enlarged, cross-sectional
view of portions of the specially designed syringe
shown in Figures 49-52 and a catheter having an
articulating tip of a laparoscopic medical fluid deliv-
ery device formed in accordance with the present
invention.

Figure 54 is an exploded, enlarged, cross-sectional
view of portions of a specially designed syringe con-
structed for expelling fluid from a catheter of a lapar-
oscopic medical fluid delivery device, and illustrating
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the catheter of the laparoscopic medical fluid delivery
device.

Figure 55 is an isometric view of the distal tip portion
of the catheter of a laparoscopic medical fluid deliv-
ery device shown in Figure 54.

Figure 56 is an isometric, cross-sectional view of the
distal tip portion of the catheter shown in Figure 55,
taken along line 56-56 of Figure 55.

Figure 57 is a longitudinal cross-sectional view of a
laparoscopic medical fluid delivery device construct-
ed in accordance with an alternate form from that
shown in Figures 41-47.

Figure 58 is a transverse cross-sectional view of the
laparoscopic medical fluid delivery device shown in
Figure 57 and taken along line 58-58 of Figure 57.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0035] Referring initially to Figures 1- 15 of the draw-
ings, it will be seen that an articulating laparoscopic de-
vice for delivering medical fluids to a patient and con-
structed in accordance with one form of the present in-
vention includes an outer tubular member 2, preferably
formed of stainless steel and preferably rigid, and having
a bore formed axially therein along the length thereof,
and an inner tubular member 4, which is also preferably
formed from stainless steel and preferably rigid, and
whichresides atleast along a portion thereof radially with-
in the bore of the outer tubular member 2 and extending
along the length thereof. The inner tubular member 4
also includes a bore formed axially therethrough which
extends along the length thereof.

[0036] The laparoscopic fluid delivery device of the
present invention further includes a catheter 6 having at
leastaflexible distal end tip portion 8 and defining alumen
10 extending axially along the length thereof for the pas-
sage of medical fluids therethrough. The distal tip portion
8 has an opening 12 formed at the axial end of the cath-
eter 6. The catheter 6 also includes a proximal end 14
situated opposite the distal end 8, which also has an
opening 16 formed in the axial end thereof. The openings
12,16 in the distal and proximal ends 8, 14 of the catheter
communicate with the catheter lumen 10 to allow the pas-
sage of medical fluid through the proximal end opening
16, the lumen 10 and the distal end opening 12 formed
in the tip portion to atargeted tissue site within the patient.
The inner tubular member 4 is movable axially within the
outer tubular member 2 to cover and uncover the tip por-
tion 8 of the catheter 6, as will be described in greater
detail.

[0037] The internal catheter 6 is preferably an elasto-
meric flexible catheter that has been pre-shaped to about
a ninety degree (90°) angle atits distal end, and is main-
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tained beneath the inner tubular member 4 of the device,
with its distal end 8 being covered and uncovered when
the inner tubular member is moved in relation to the cath-
eter and the outer tubular member 2. When the inner
tubular member 4 is moved axially, it covers and uncov-
ers the tip portion 8 of the flexible catheter 6, allowing
selectable lengths of the tip portion 8 of the catheter to
be exposed. Since at least the tip portion 8 of the catheter
is pre-shaped, exposing selectable lengths of the tip por-
tion provides for a variable degree of curvature of the
exposed portion of the catheter 6. Thus, by maneuvering
the inner tubular member 4, the physician may select
whatever angle, from zero degrees (0°) to ninety degrees
(90°), he or she desires as being appropriate for reaching
the targeted tissue site to apply the medical fluid (e.g.,
adhesive, sealant, haemostatic agent, antibiotic or the
like) thereat.

[0038] It is envisioned to be within the scope of the
present invention to have the catheter 6 formed entirely
from aflexible elastomeric material, orjustthe articulating
tip portion 8 thereof, where the tip portion 8 is pre-shaped
to a ninety degree (90°) angle or some other curvature.
A suitable elastomeric material which may be used for
the catheter 6, or at least the articulating tip portion 8
thereof, is PEBAX® 7033 polyester block amide, a plas-
ticizer-free thermoplastic polymer elastomer manufac-
tured by Arkema of Puteanx, France. Itis also envisioned
to be within the scope of the present invention to make
the catheter 6 from materials other than a flexible elas-
tomeric material, including those materials having shape
memory properties, such as the material commonly re-
ferred to as Nitinol, which is a shape-memory alloy being
formed from an intermetallic compound of nickel and ti-
tanium.

[0039] The laparoscopic fluid delivery device of the
present invention may be used with or without a trocar
18, such as that shown in Figures 1-9 of the drawings,
depending of course on the requirements of the surgeon
and the surgery being performed.

[0040] As shown in Figures 14 -15 a pressure release
fluid seal 21, such as a one-way, "duck bill" valve, may
be secured (for example, by an adhesive) to or integrally
formed with the distal end of the catheter 6 so that the
fluid seal 21 is in communication with the lumen 10 there-
of to selectively prevent the flow of medical fluid through
the catheter lumen 10 and to allow medical fluid to flow
therethrough upon a predetermined pressure being ex-
erted on the medical fluid by the syringe plunger. The
fluid seal 21 is provided to assure that no medical fluid
contained in the syringe 20 or the catheter lumen 10 is
unintentionally dispensed, especially if low viscosity flu-
ids are used. Alternatively, the releaseable fluid seal 21
may be incorporated within the catheter lumen orlumens
10.

[0041] Return now to Figures 7-9, it will be seen that
the proximal end 14 of the catheter 6, and the opening
16 formed at the axial end thereof, are in fluid communi-
cation with a syringe 20 having a bore for receiving and
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containing a medical fluid, and a plunger 22 received by
the bore of the syringe 20 for dispensing the medical fluid
contained therein. Preferably, the syringe 20 includes a
standard luer lock connector or fitting 24, and the catheter
6 of the laparoscopic fluid delivery device of the present
invention includes a cooperating and mating luer lock
connector or fitting 26 engageable with the syringe 20 at
its connector or fitting 24. When the syringe connector
24 and the connector 26 of the laparoscopic fluid delivery
device catheter 6 are joined, the lumen 10 and opening
16 in the proximal end of the catheter are preferably co-
axially situated with respect to the syringe tip opening
that leads to and communicates with the syringe bore to
effect the transfer of medical fluid from the syringe bore
to the lumen 10 of the catheter 6.

[0042] In the embodiment of the laparoscopic fluid de-
livery device of the presentinvention, the moveable inner
tubular member 4 is operatively linked to an actuator that
includes a lap collar 28 which is grasped by the surgeon
and which is used by the surgeon to move the inner tu-
bular member 4 axially within the outer tubular member
2 to cover and uncover the articulating distal end tip por-
tion 8 of the catheter 6. More specifically, the lap collar
28 is preferably formed as a unitary, generally cylindrical
body 30 having a first flange 32 radially extending from
the cylindrical body 30 and a second flange 34 radially
extending from the cylindrical body 30 which is spaced
apart axially from the first flange 32 to define a finger slot
36 therebetween. The surgeon places two fingers (pref-
erably his or her index and middle finger) to straddle the
finger slot 36 to maneuver the inner tubular member 4
with respect to the outer tubular member 2 and the cath-
eter 6 by retracting the inner tubular member 4 towards
the proximal end 14 of the catheter or pushing the inner
tubular member towards the distal end of the catheter 6
to respectively uncover or cover a selectable axial length
of the catheter tip portion 8, in order to vary the curvature
of the articulating tip portion to that which is desired. The
surgeon then removes his or her fingers from the finger
slot 36 so as not to inadvertently change the selected
curvature of the articulating tip 8, and may then place his
or her fingers on the neck of the syringe 20. Then, the
surgeon uses his or her thumb to depress the plunger 22
within the syringe 20 to force medical fluid contained
therein through the proximal end opening 16, lumen 10
and distal tip opening 12 of the catheter 6 to precisely
direct the medical fluid through the laparoscopic fluid de-
livery device to a targeted tissue site. This embodiment
of the laparoscopic fluid delivery device is structured to
permit one-handed operation by the physician in select-
ing the degree of articulation of the catheter tip 8 and the
delivery of fluids to the targeted site.

[0043] Inthe embodiment of the laparoscopic fluid de-
livery device shown in Figures 1-15 of the drawings, the
lap collar 28 is operatively linked to the moveable inner
tubular member 4 in the manner described below, al-
though it is envisioned to be within the scope of the
present invention to have other structures which link the
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lap collar 28 or other actuating device with the moveable
inner tubular member 4. The outer tubular member 2 in-
cludes a slot 38 formed in its sidewall running axially
along a portion of the length thereof. An L-shaped wire,
bracket, rod or other linkage 40 having a first leg 42 and
a second leg 44 joined to the first leg 42 and bent ninety
degrees (90°) with respect to the first leg 42 has its first
leg (which is shown in the drawings as being longer than
the second leg 44) affixed by welding or the like to the
outer surface of the inner tubular member 4 axially along
a portion of the proximal end 46 of the inner tubular mem-
ber such that the wire protrusion 40 is received by and
reciprocatingly slides within the slot 38 formed in the outer
tubular member 2. The slot 38 in the outer tubular mem-
ber has a length which is dimensioned to allow full move-
ment of the wire protrusion 40 therein to effect the re-
quired covering and uncovering of the articulating distal
tip 8 of the catheter when the lap collar 28 is moved by
the surgeon. The shorter, second leg 44 of the wire pro-
trusion 40 passes through a radially disposed opening
48 formed in the lap collar body 30, which second leg 44
is held in place by a set screw 50 also received by the
radial opening 48. Alternatively, the wire protrusion 40
may be omitted, and the set screw 50 may directly en-
gage the outer surface of the inner tubular member 4
through the slot 38 formed in the outer tubular member
2 to link the lap collar 28 to the inner tubular member 4.
[0044] In a second embodiment of the present inven-
tion, the articulating laparoscopic medical fluid delivery
device of the present invention may include an actuator
constituted as a handle with a trigger operatively linked
to the inner tubular member 4 to move the inner tubular
member with respect to the flexible catheter 6 and the
outer tubular member 2. As shown in Figures 16 - 20 of
the drawings, with this particular embodiment, the lapar-
oscopic fluid delivery device generally includes a handle
52 for grasping by the surgeon, the top of which is formed
with a barrel 54 for receiving and holding in place the
syringe 20 containing the medical fluid to be delivered to
the patient. More specifically, the handle 52 includes a
housing 56 defining a handle portion 58 for grasping by
the surgeon, and an upper portion 60 defining a barrel
54 for receiving therein the syringe 20. The barrel 54 is
arranged on the handle 52 such that the syringe tip, with
its luer lock fitting 24, is co-axially situated with the lumen
10 of the catheter 6 and its luer lock fitting 26 effect the
passage of fluid from the syringe to the catheter. The
handle housing 56 further defines an internal cavity 62.
Within the cavity 62 defined by the handle housing is
situated a trigger arm 64 in the form of an L-shaped mem-
ber. One end of the trigger arm 64 is pivotally joined to
the handle housing 56, and the opposite end of the trigger
arm has an exposed finger portion 66 which extends
through an opening formed in the handle housing 56 for
engagement by a surgeon using his finger or fingers. A
torsion spring 68 may be included within the housing cav-
ity 62 to exert an opposing force on the trigger arm 64 to
cause the inner tubular member 4 to cover the articulating
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tip 8 of the catheter 6 when the exposed finger portion
66 of the trigger arm is released by the surgeon. Alter-
natively, the torsion spring 68 may be attached to the
trigger arm 64 to assist the physician in uncovering the
articulating catheter tip 8. In such a case, the torsion
spring 68 will help overcome any resistance in moving
the inner tubular member 4 on the catheter 6, but does
not provide so much force to the trigger arm 64 that the
position of the inner tubular member 4 with respect to the
catheter 6 is inadvertently changed from a desired posi-
tion selected by the surgeon.

[0045] The trigger arm 64, near the end opposite from
where it is pivotally mounted in the handle housing 56,
is joined to one axial end of a rod 70 whose opposite
other axial end is joined to a collar 72 which is operatively
linked to the moveable inner tubular member 4 through
a wire protrusion 40, such as described previously with
respect to the embodiment shown in Figures 1-15. The
collar 72 includes a bore through which at least is partially
received the outer tubular member 2, with the collar 72
being axially moveable on the outer tubular member and
affixed to the inner tubular member 4. The outer tubular
member 2 may be slotted as described previously with
the first embodiment shown in Figures 1- 15 of the draw-
ings, and the collar 72 may be joined to the inner tubular
member 4 in the same manner as described previously,
and as shown in Figures 1- 15. Since the collar 72 in the
second embodiment of the present invention is not
grasped by the surgeon, there is no need for radially ex-
tending flanges 32, 34 or a finger slot 36 to be formed in
the collar body.

[0046] With this second embodiment of the laparo-
scopic fluid delivery device of the present invention, the
surgeon grasps the handle portion 58 with his hand, plac-
es his index finger (the second finger) on the exposed
finger portion 66 of the trigger arm 64 to uncover the
articulating tip 8 of the catheter and adjust the articulation
thereof to any desired angle, and places his thumb on
the plunger 22 of the syringe 20 located in the barrel 54
of the handle 52, exerting pressure on the plunger to
force medical fluid from the syringe through the lumen
10 of the catheter 6 and out the distal tip opening 12 to
precisely provide the medical fluid to the targeted tissue
site. As with the previous embodiment of the present in-
vention, the laparoscopic medical fluid delivery device
shown in Figures 16 - 20 allows for single-handed oper-
ation in selecting the degree of articulation of the catheter
tip 8 and delivery of fluids to the targeted tissue site.
[0047] A laparoscopic medical fluid delivery device
constructed in accordance with a third embodiment of
the present invention is shown in Figures 21 - 27. Again,
this embodiment allows for single-handed operation in
articulating the cathetertip 8 and delivery of medical fluids
to a targeted site within a patient. This third embodiment,
shown in Figures 21 - 27, includes an actuator comprising
a handle 74 having a housing 76 that defines a lower
handle portion 78 for grasping by the surgeon, an upper
portion defining a barrel 80 for receiving a syringe 20
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containing a medical fluid to be dispensed to a patient,
and a nose piece 82 situated at the front of the handle
74 through which pass the proximal ends of the inner and
outer tubular members 4, 2 and the catheter 6.

[0048] The handle 74 also includes a trigger arm 84
which moves in a linear fashion and is connected pref-
erably directly (but may be connected indirectly) to the
proximal end 46 of the inner tubular member 4 for moving
the member axially with respect to the outer tubular mem-
ber 2 and the catheter 6. More specifically, the trigger
arm 84 includes a main body 86 which slides reciprocat-
ingly within a slot 88 formed in the housing 76 of the
handle 74, the trigger arm 84 preferably being held cap-
tive within the slot 88. For this purpose, the trigger arm
84 may include a rail 85 extending longitudinally along
the top surface thereof, which is received by the slot 88
formed in the handle housing 76. The trigger arm 84 in-
cludes a forward portion 90 which extends longitudinally
from the main body 86 thereof, which forward portion 90
has a bore 92 formed axially through the thickness there-
of which closely receives the proximal end 46 of the
moveable inner tubular member 4 and thus secures with
adhesive, for example, the trigger arm 84 to the inner
tubular member. The innermost catheter 6 passes
through the bore 92 to a luer lock connector fitting 94
held in place within the handle housing cavity 96. The
longitudinal front portion 90 of the trigger arm 84 moves
within a cavity 98 defined by the nose piece 82 of the
housing situated at the front of the handle 74. The outer
tubular member 2 has its proximal end fixed to the nose
piece 82 so that it cannot move in relation to the handle.
[0049] The rearward portion of the trigger arm 84 is
formed with an open loop or C-shaped member 100
which acts as afinger piece so that the surgeon may rest
his or her index finger thereon to effect movement of the
inner tubular member 4 to cover and uncover the articu-
lating distal end 8 of the catheter 6.

[0050] The proximal end 14 of the catheter is joined to
a luer lock fitting or connector 94, which engages and
cooperates with a mating luer lock fitting or connector 24
situated on the syringe 20 to effect a fluidtight seal be-
tween the catheter 6 and the syringe 20. Again, as in the
previous embodiments described, the lumen 10 and
proximal opening 16 of the catheter 6 are co-axially sit-
uated with the syringe tip opening to effect the passage
of medical fluid from the syringe 20 through the proximal
opening 16, lumen 10 and distal opening 12 of the cath-
eter to the targeted tissue site.

[0051] An alternative version of the third embodiment
of the laparoscopic medical fluid delivery device of the
present invention is illustrated by Figures 28 - 35. Here,
the device allows the articulating distal tip 8 of the cath-
eter 6 to rotate three hundred, sixty degrees (360°) so
that the surgeon can even more precisely direct medical
fluid to the targeted tissue site within the patient. One
form of the structure which allows the catheter tip 8 to
rotate is illustrated by Figures 28 - 35 of the drawings
and will be described below, although it is envisioned to
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be within the scope of the present invention to provide
other structure that allows the catheter 6 and/or the ar-
ticulating catheter tip 8 to rotate.

[0052] More specifically, the luer lock fitting or connec-
tor 102 which is mounted to the proximal end 14 of the
catheter, or other syringe adaptor that mates with the
syringe, is situated within the cavity 96 of the handle
housing 76 and is free to rotate therein. The sidewall of
the fitting or connector 102 includes one or more spaced
apart openings 106 radially formed therein and arcuately
spaced about the circumference of the fitting. A lock pin
108 is mounted on the housing of the handle 74 and is
biased upwardly by a coil spring 110, leaf spring or other
biasing means so that it is normally not received by one
of the plurality of openings 106 formed in the fitting or
connector 102. The syringe 20, which is connected by
its luer lock fitting or connector 24 to the fitting or con-
nector 102 situated on the proximal end of the catheter
6, isloosely received by the barrel 80 formedin the handle
housing 76 so that it may rotate with its fitting 24, the
fitting 102 on the catheter and the catheter 6 itself within
the inner tubular member 4. Thus, preferably all four com-
ponents, thatis, the syringe 20, its fitting 24, the catheter
fitting 102 and the catheter 6, can rotate in unison on the
handle 74.

[0053] Astarwheel 109, knurled knob or other structure
that may be readily turned by the surgeon using his or
her fingers is securely mounted on the syringe body 21,
with the syringe body 21 being closely received by an
opening 113 formed through the thickness of the star-
wheel 109. Alternatively, the syringe 20 may be formed
with the starwheel 109 integrally joined to the syringe
body 21. Thus the surgeon can easily turn the starwheel
109 which, in turn, will rotate the syringe 20, the fittings
102,24 and the catheter 6 in order to direct the articulating
catheter tip 8 to any desired position.

[0054] The lock pin 108 is normally disengaged from
the catheter fitting 102. When the syringe 20 is inserted
into the barrel 80 of the handle of the laparoscopic fluid
delivery device, the lock pin 108 is depressed by the sur-
geon against the force of the coil spring 110 so that it
engages one of the plurality of openings 106 formed in
the fitting 102 at the proximal end of the catheter. This
holds the catheter fitting 102 steady so that the syringe
20 may be inserted into the barrel 80 and connected to
the catheter fitting. Pressure on the lock pin 108 is then
released, and the coil spring 110 biases the lock pin up-
wardly and away from the circumference of the catheter
fitting 102 so that the syringe 20, catheter fitting 102 and
catheter 6, including the catheter tip 8, are free to rotate
within the handle 74 and inner tubular member 4 of the
device when the surgeon turns the starwheel 109.
[0055] In a modification to the starwheel embodiment
described above, the catheter fitting 102 itself may ex-
tend at least partially out of a slot (not shown) formed in
the handle housing 76 so that at least a portion of its
circumference is exposed to the surgeon who can turn
the fitting 102 to effect rotation of the articulating distal
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tip 8 of the catheter, without the need for including the
starwheel 109.

[0056] With this third embodiment, and the alternative
versions thereof, shown in Figures 28 - 35 of the draw-
ings, the physician loads the syringe 20 into the barrel
80 of the handle 74, depresses the lock pin 108 on the
nose piece 82 to keep the catheter fitting 102 from turn-
ing, and connects the syringe luer lock fitting 24 thereto.
He then releases the lock pin 108 to allow the catheter
6 to be rotated to any desired position. The surgeon
grasps the handle portion 78 with his middle, ring and
baby finger (third, fourth and fifth fingers), places his in-
dex finger on the C-shaped loop member 100 of the trig-
ger arm 84, axially slides the trigger arm on the handle
housing 76 to move the inner tubular member 4 in order
to cover and uncover the articulating catheter tip 8 to a
desired degree of curvature, and adjusts the angular po-
sition of the catheter tip by rotating the starwheel 109 to
which the syringe 20 is attached (or the exposed edge
of the catheter fitting 102 in the alternative embodiment).
With his thumb, the surgeon pushes on the plunger 22
of the syringe to force medical fluid contained therein
through the proximal opening 16, lumen 10 and distal
opening 12 of the catheter 6 in order to precisely deliver
medical fluid to the targeted tissue site within the patient.
[0057] A further variation of the third embodiment of
the laparoscopic fluid delivery device of the present in-
vention is shown in Figures 36 - 40. In this variation, the
handle 74 includes a plunger linkage 118 which engages
the syringe plunger 22.

[0058] More specifically, the plunger linkage 118 is an
elongated member which is mounted to one side of the
handle 74 of the laparoscopic fluid delivery device. It in-
cludes a main body 120 having an inner side surface
which faces the outer surface of one side of the handle
housing 76. A rail 122 extends outwardly from the inside
surface of the main body 120 of the plunger linkage 118,
which rail 122 includes either a bulbous or enlarged free
end or a T-shaped free end 124, as shown in Figure 40,
with outwardly extending legs 126. The rail 122 is re-
ceived in a cooperating slot 128 formed in a lateral side-
wall 130 of the handle housing 76, which slot 128 extends
substantially parallel to the axis of the second tubular
member 2. The slot 128 allows the rail 122 to move re-
ciprocatingly thereon axially along its length, with the en-
larged free end or T-shaped end 124 situated within the
body of the housing 76 so that the plunger linkage 118
is held captively against the sidewall 130 of the handle
housing 76.

[0059] The plunger linkage 118 includes a thumb rest
formed as a shoulder 132 extending outwardly from the
opposite outside surface of the main body 120 thereof.
The shoulder 132 may be sloped at an angle which is
less than ninety degrees (90°) with respect to the axis of
the outer tubular member 2 so that the surgeon may rest
his or her hand thereon in a more comfortable position.
[0060] An L-shaped member 134 extends axially rear-
wardly from the main body 120 of the plunger linkage
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118. The L-shaped member 134 has a relatively long first
leg portion 136 extending from the main body 120 of the
plunger linkage, and a shorter second leg portion 138
attached to an end of the first leg portion 136 and extend-
ing transversely therefrom. The second leg portion 138
of the plunger linkage 118 engages and secures thereto
the distal end of the plunger 22. For example, the second
leg portion 138 of the plunger linkage may have a slot
140 formed therein to form an open pocket for receiving
and captively holding the end of the plunger 22, as shown
in Figure 39 of the drawings. Other alternative structure
for securing the plunger end to the linkage 118 may be
used.

[0061] As shown in Figures 36 - 40 of the drawings,
the actuator, with its plunger linkage 118, of this third
embodiment of the present invention allows the surgeon
to move his thumb position more forward than in previous
embodiments, rather than having his thumb rest on the
plunger 22 of the syringe 20. This is a more natural hand
position, and will allow the physician to more comfortably
deliver medical fluids 141, such as sealants, adhesives
or flowable haemostatic agents, to the surgical site. The
surgeon presses on the thumb rest defined by the shoul-
der 132 on the plunger linkage 118 and pushes the link-
age forward axially on the handle’s side. This, in turn,
causes the plunger 22, which is coupled to the second
leg portion 138 of the plunger linkage 118, to axially move
forward within the syringe 20, forcing medical fluid from
the syringe into the lumen 10 and out the opening 12 in
the articulating distal tip 8 of the catheter to the targeted
tissue site. Again, this version of the laparoscopic med-
ical fluid delivery device of the present invention allows
for one-handed operation for both articulating the cath-
eter tip 8 and for delivering medical fluid to the surgical
site.

[0062] Theplungerlinkage 118 may be situated on one
lateral sidewall 130 of the handle housing 76, such as on
the right side of the housing, as illustrated by Figures 36-
40 of the drawings, or may be situated on the other op-
posite lateral sidewall, such as on the left side of the
housing 76. Alternatively, the plunger linkage 118 may
be situated on both sides of the handle housing 76, with
two rails 122 of the linkage captively received respec-
tively in slots 128 formed through the thickness of the
opposite lateral sidewalls of the handle housing, and with
a U-shaped plunger engagement structure 142 (such as
formed from two interconnected L-shaped members 134
such as described previously) engaging the plunger 22
with the middle portion of the U-shaped structure 142
(see Figure 41), such as where the middle portion defines
a pocket for captively receiving the end of the syringe
plunger 22.

[0063] A fourth embodiment of the laparoscopic med-
ical fluid delivery device of the presentinvention is shown
in Figures 41 - 47. In this embodiment, the inner tubular
member 4 is retracted or advanced on the fluid delivery
catheter 6 by rotating a nose piece 144. With this em-
bodiment, the outer tubular member 2, moveable inner
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tubular member 4 and catheter 6, arranged as described
previously in the other embodiments, are mounted to a
handle 146, forming part of the actuator of the laparo-
scopic device, having a handle portion 148 which is
graspable by the surgeon. The front end of the handle
146 is formed with a nose piece 144 that is rotatably
mounted thereon. The nose piece 144 has a central bore
150 formed axially therethrough. This bore 150 is thread-
ed. The outer tubular member 2 is affixed to the front of
the nose piece 144 and rotates with it. The catheter 6
passes through the nose piece bore 150, and has a prox-
imal end which is attached to a luer lock fitting or con-
nector 152, which fitting or connector 152 is attachable
to a corresponding luer lock fitting or connector 24 of a
syringe 20 containing the medical fluid to be dispensed
to the patient.

[0064] The proximal end of the inner tubular member
4 passes through the nose piece bore 150 and is axially
slidably mounted to the handle housing 156 on which the
nose piece 144 is mounted, or is slidably mounted to
nose piece 144 which in turn is mounted to handle hous-
ing 156. It is prevented from rotating by any number of
ways known to one skilled in the art, for example, by
having aradially protruding leg (not shown) being slidably
received by an axially extending slot (not shown) formed
on the inside surface of the handle housing 156. Howev-
er, a portion 162 of the inner tubular member 4 is formed
with threads 157 on the outer surface thereof, which
threads 157 engage the threaded bore 150 of the nose
piece 144. Thus, by rotating the nose piece 144, the en-
gagement of the nose piece threads and those of the
inner tubular member 4 results in axial movement of the
inner tubular member on the handle housing 156, as the
inner tubular member 4 is prevented from rotating by the
engagement of housing edges defining the slot (not
shown) mentioned above with the radially extending leg
(not shown) also mentioned above. The axial movement
of the inner tubular member 4 by rotating the nose piece
144 covers and uncovers the articulating distal tip 8 of
the catheter and allows the surgeon to select a desired
curvature for the catheter tip with precision.

[0065] This fourth embodimentofthe presentinvention
may include a plunger linkage 118 having a thumb rest
159 which engages the plunger 22 of the syringe 20 in a
manner and with structure similar to that described in
relation to the variation of the third embodiment shown
in Figures 36 - 40 and described previously. More spe-
cifically, the plunger linkage 118 may include mutually
inwardly extending rails 163 which are respectively re-
ceived in slots 161 formed in opposite sidewalls of the
handle housing 156.

[0066] An alternative version of the laparoscopic med-
ical fluid delivery device shown in Figures 41-48 is illus-
trated by Figures 57 and 58. The medical fluid delivery
device includes a handle portion 200 having a rotatable
nose piece or knob 202, with radially outwardly extending
ridges or projections 204 to facilitate the manipulation
and grasping of the nose piece by the surgeon. The nose
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piece 202 has a proximal axial end 206 formed with a
radially inwardly extending flange 208 that is captively
but rotatably received by a channel 210 formed circum-
ferentially in the forward portion 212 of the handle portion
200 on which the nose piece 202 is rotatably mounted.
The forward portion 212 of the handle portion 200 in-
cludes an axially extending inner tubular member 214
having a threaded outer surface 216, and a radially out-
wardly extending lip 218 situated at the free end thereof.
[0067] The nose piece 202 has an axial bore 220 in
which is situated a generally cylindrical collar 222. The
proximal axial end 224 of the inner sleeve 226 is closely
received by a central bore 228 formed in the collar 222
so that the inner sleeve 226 is affixed to the distal axial
end 230 of the collar 222 and movable with it. The oppo-
site proximal end 232 of the collar 222 includes a radially
inwardly extending boss 234 having an inner wall 236
that is complementary threaded to receive and engage
the threads 216 of the inner tubular member 214.
[0068] A rib 238 extending radially from the outer sur-
face of the collar 222 and at least partially axially along
the length thereof is slidably received by a channel 240
formed axially in the inner surface of the rotatable nose
piece 202 to operatively link the nose piece 202 to the
collar 222 so thatthe nose piece 202 and collar 222 rotate
together when the nose piece 202 is turned by the sur-
geon, but which allows the collar 222 to move axially
forward and backward in the nose piece bore 220 when
the nose piece 202 is turned. The front portion 212 of the
handle portion 200 is formed with a luer lock fitting 242
or other connector which mates with the luer lock fitting
244 or connector of the syringe, as shown in Figure 57.
[0069] The structure of the nose piece 202 and coop-
erating components of the laparoscopic medical fluid de-
livery device shown in Figures 57 and 58 allows the ar-
ticulating tip portion of the catheter 6 to be covered and
uncovered by the inner sleeve 226 when the nose piece
202 is turned. More specifically, rotating the nose piece
202 causes the collar 222 that is operatively coupled
thereto to rotate with it. Since the boss 234 on the collar
222 threadingly engages the stationary threaded inner
tubular member 214 of the handle portion 200, the collar
222 willmove axially within the bore 220 of the nose piece
202. The forward movement of the collar 222 is arrested
by the radially extending lip 218 of the tubular member
214 engaging the inner side surface of the collar boss
234, and rearward movement of the collar 222 is stopped
when the outer surface of the collar boss 234 engages
a front wall 246 of the forward portion 212 of the handle
portion 200.

[0070] Since the proximal end 224 of the inner sleeve
226 is affixed to the collar 222, as the collar 222 moves
axially, so will the inner sleeve 226 to cover and uncover
the articulating tip portion of the catheter 6, depending
on the direction of rotation of the nose piece 202.
[0071] The laparoscopic medical fluid delivery device
shown in Figures 57 and 58 includes a thumb rest 132
situated on both lateral sides of the handle housing, as
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well as a plunger linkage 134 operatively coupled be-
tween the thumb rest 132 and the plunger 22 of the sy-
ringe 20 to effect movement of the plunger within the
syringe when the surgeon presses on the thumb rest 132
with his finger, such as described previously with the em-
bodiment of the presentinvention shown in Figures 36-40
and the embodiment shown in Figures 41-47.

[0072] The laparoscopic fluid delivery devices de-
scribed herein generally have an overall length, including
the handle portion, of between about 46 centimeters and
about 63 centimeters, with the outer and inner tubular
members extending from the handle or actuator portion
of the device a distance of between about 28 centimeters
and about 45 centimeters, although the device may be
constructed in shorter versions that are perfectly suitable
for use in open surgical procedures.

[0073] Itshould be noted here that the various embod-
iments of the laparoscopic medical fluid delivery device
of the present invention described herein are perfectly
adaptable for receiving a single syringe 20 or a dual sy-
ringe system both with and without static mixers. This
capability is illustrated in Figure 48 of the drawings, and
is described in greater detail below.

[0074] More specifically, sterilization and stability of
medical fluids, such as a sealant combined with an anti-
adhesion component, have been a challenge for chem-
ists for many years. The two components cannot be
mixed prematurely, and should be mixed just prior to de-
livery to a surgical site.

[0075] The barrel 54 of the laparoscopic fluid delivery
device of the present invention can accept a single sy-
ringe 20 or a dual syringe system. The dual syringe sys-
tem would include two syringes 20, each having plungers
22 that are ganged together by a linkage 164 for compa-
rable axial movement within their respective syringe bod-
ies. The syringe tips are joined to respective inlet ports
of a static mixer 166, whose outlet is fitted with a luer lock
fitting or connector 168 that mates with the luer lock fitting
or connector 94 on the proximal end of the catheter 6 of
the laparoscopic fluid delivery device.

[0076] Accordingly, the dual syringe system may have
its static mixer 166 received by the barrel 80 formed in
the handle housing 76 of the laparoscopic fluid delivery
device of the present invention, and fluid may be ex-
pressed from each syringe 20 concurrently by thumb
pressure or by using a plunger linkage 118, as described
previously, mixed in the static mixer 166, and delivered
to the surgical site through the lumen 10 and opening 12
in the articulating catheter tip 8 of the laparoscopic med-
ical fluid delivery device of the present invention. Accord-
ingly, the laparoscopic fluid delivery device of the present
invention allows effective delivery of expensive compo-
nents mixed during or just prior to their use.

[0077] Another problem which occurs with convention-
al laparoscopic devices is that the medical fluid remains
trapped in the internal lumen 10 of the catheter 6. These
medical fluids, such as sealants, adhesives, flowable
haemostatic agents, antibiotics and the like, are usually
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relatively expensive, and it is the desire of surgeons to
utilize all of the medical fluid in a delivery device with little
waste.

[0078] As mentioned previously, alaparoscopic instru-
ment is typically about 28 to about 45 centimeters long
and, depending on the internal lumen diameter of the
catheter 6, can trap a considerable amount of medical
fluid. Accordingly, the structure of the present invention,
now further described in greater detail, address this con-
cern of physicians and solve the problem of medical fluids
being trapped in the catheter lumen of a laparoscopic
instrument.

[0079] As shown in Figures 49 - 53, a special syringe
172 has been devised which liberates entrapped medical
fluids within a catheter lumen, such as in the internal lu-
men 10 of the laparoscopic fluid delivery device of the
present invention described previously. However, it
should be realized that the apparatus described herein
for liberating entrapped medical fluid are applicable to
most, if not all, laparoscopic fluid delivery devices, and
are not limited to the particular laparoscopic fluid delivery
devices of the present invention described herein.
[0080] After medical fluid has been previously deliv-
ered to a patient by a laparoscopic fluid delivery device
using a syringe 20 containing the medical fluid, the spe-
cially designed syringe 172 of the present invention may
be substituted therefor. This syringe 172 is placed in the
barrel 80 of the laparoscopic fluid delivery device formed
in the top portion of the handle 74, such as described
previously and shown in Figures 21 - 27. The syringe 172
includes a luer lock fitting or connector 174 so that it can
mate with the corresponding luer lock fitting or connector
94 to which the proximal end of catheter 6 is attached.
[0081] The syringe 172 includes a barrel 176 having a
bore formed axially therethrough, which receives a plung-
er 178 that may reciprocatingly slide axially in the barrel
176. The syringe 172 is filled with a gas, such as air,
although it may contain a liquid, such as a saline solution,
which is relatively incompressible to force more viscous
medical fluids, e.g., adhesives and sealants, from the
lumen 10 of the catheter 6 of the laparoscopic fluid de-
livery device. The syringe 172 further has a luer lock fitting
174 at the tip of the syringe, the luer lock fitting 174 having
an orifice 180 which is in fluid communication with the
barrel bore.

[0082] The syringe 172 includes a seal assembly 182,
which preferably includes alap seal 184 and a connecting
line 186, such as a suture, which is affixed to the end of
the lap seal 184 and to the syringe barrel 176 or tip or to
the forward end of the plunger 178 that is received by
the syringe barrel. For example, the forward end of the
syringe plunger 178 received by the barrel 176 may in-
clude a mounting point, such as a protruding eyelet 188,
through which the end of the connecting line 186 is
passed and to which it is tied. Preferably, the lap seal
184 isformed with abulbous head 190, having a diameter
which is equal to or slightly less than the inner diameter
of the catheter lumen 10. A rod 192 extends radially from
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the bulbous head 190, the rod 192 having a diameter
which is equal to or slightly less than the inner diameter
of the syringe tip orifice 180 defined by the luer lock fitting
or connector 174 situated thereon. The free end of the
rod 192 is attached to the connecting line 186 (e.g., the
suture). For example, the free end of the rod may have
a bore 194 formed axially at least partially therethrough
to which the end of the connecting suture 186 is received
and adhesively secured therein. The lap seal 184 is pref-
erably situated on the syringe 172, with the rod 192 being
seated in the syringe tip, and with the bulbous head 190
of the lap seal resting thereon. The connecting line 186,
or suture, is coiled within the barrel bore of the syringe
20 prior to use. Although the preferred form of the lap
seal 184 includes a bulbous head 190 and a rod 192
connected thereto as described above, it is envisioned
to form the lap seal with other shapes and configurations,
such as a sphere, elliptical capsule and the like.

[0083] During use, the specially designed syringe 172
is loaded into the barrel 80 of the laparoscopic device,
and its luer lock fitting 174 is mated to the luer lock fitting
94 of the catheter 6. The surgeon uses the laparoscopic
fluid delivery device of the present invention in the man-
ner described previously, or another laparoscopic deliv-
ery device, by forcing the plunger 178 of the syringe into
the barrel 176 thereof to express the fluid or gas con-
tained within the syringe. Since the fluid or gas is up-
stream of the adhesive, sealant or other medical fluid
entrapped in the catheterlumen 10 of the delivery device,
and separated therefrom by the lap seal 184, the fluid or
gas does not come in direct contact with the entrapped
medical fluid.

[0084] When the plunger 178 of the syringe 172 is ac-
tuated, the lap seal 184 is pushed by air or other fluid
into the catheter lumen 10 of the laparoscopic fluid de-
livery device. Because of the relatively large diameter of
the bulbous head 190 of the lap seal closely engaging
the interior walls of the catheter 6 defining the lumen 10,
the lap seal 184, under pressure from the gas or fluid
forced out of the syringe 172, will travel down the length
of the catheter lumen 10, pushing out the trapped sealant
or other medical fluid therefrom.

[0085] The connecting line 186 or suture has a length
which is selected to ensure that the lap seal 184 does
not escape out the distal opening 12 in the catheter tip 8
of the laparoscopic fluid delivery device and into the pa-
tient’s body cavity. The connecting line 186, which is at-
tached to the free end of the rod 192 of the lap seal, will
uncoil frominside the syringe barrel 176 and feed through
the syringe tip and lumen 10 as the lap seal 184 travels
axially along the length of the catheter lumen. The syringe
172 contains enough air or fluid to push the lap seal 184
to the distal end of the catheter tip of the laparoscopic
fluid delivery device, and the length of the connecting line
186 limits the travel of the lap seal 184 through the cath-
eter lumen 10.

[0086] In accordance with Figures 54 - 56, a syringe
172, as described previously, may be used to express
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sealant, adhesive or other medical fluid remaining in a
laparoscopic fluid delivery device. Again, as with the pre-
vious embodiment, the syringe 172 may contain a fluid,
liquid orgas,and may include alap seal 184, as described
previously. However, in this particular arrangement the
lap seal 184 need not be tethered to the syringe plunger
178 by the connecting line 186, but rather is blocked from
entering the patient’s body cavity by a deformation
formed at the distal end of the catheter tip.

[0087] More specifically, and as shown in Figures 54
- 56 of the drawings, the distal end of the articulating
catheter tip 8 may have formed therein a deformation
196 on its outer sidewall, which causes a protrusion 198
to extend slightly radially inwardly of the inner catheter
sidewall defining the lumen 10, effectively narrowing the
overall diameter of the catheter lumen at the articulating
tip 8 of the catheter 6 to that which is smaller than the
diameter of the bulbous head 190 of the lap seal 184.
Thus, the lap seal 184 may travel through most of the
catheter lumen 10, but when it reaches the distal end of
the catheter tip, the diameter of the bulbous head 190 of
the lap seal is greater than the inner diameter of the lumen
10 at the catheter tip 8 and, therefore, is prevented by
the smaller diameter of the catheter tip from being ex-
pelled under pressure from the catheter tip opening 12
into the patient’s body cavity.

[0088] Ofcourse,itis envisionedto provide other struc-
ture to prevent the lap seal 184 from being expelled from
the catheter tip opening 12. A thin wire (not shown) may
be positioned diametrically across the inner sidewall of
the catheter tip defining the lumen thereat, which wire is
small enough so as not to impede the flow of medical
fluid therethrough but prevent the lap seal 184 from pass-
ing through the distal end opening 12 of the catheter tip
8. Alternatively, the catheter tip 8 may be formed with a
slightly smaller inner diameter of its lumen 10 at the cath-
eter tip as opposed to over other portions of the lumen,
thus preventing the lap seal 184 from being expressed
under pressure through the distal end opening 12 of the
catheter tip 8.

[0089] Itis preferred that the lap seal 184, and in par-
ticular the length and diameter of the rod 192 and the
diameter and overall size of the bulbous head 190 there-
of, is dimensioned such that the lap seal 184 does not
become lodged in the articulating tip 8 of the catheter
due to its curvature.

[0090] The laparoscopic fluid delivery device of the
presentinvention, in the form of the various embodiments
described herein, and with its pre-shaped catheter, is
simple to manufacture and uncomplicated in structure. It
omits the need for ganged pieces defining a multi-slotted
catheter tip controlled by one or more wires to effect the
articulation of the tip found in the rather complicated
structure of conventional laparoscopic devices. The
laparoscopic delivery device of the present invention pro-
vides one-handed operation for the surgeon to precisely
dispense medical fluid at a desired tissue site in the pa-
tient, and decreases the likelihood of depositing fluid in-
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advertently on non-targeted areas.

[0091] The laparoscopic fluid delivery device of the
present invention has the capability of rotating the artic-
ulating catheter tip 8 three hundred, sixty degrees (360°)
for precise deposition of medical fluids. It also has the
ability to handle single syringes 20 filled with medical
fluid, as well as dual syringe systems both with and with-
out static mixers 166, thus addressing the problems of
sterilization and stability of medical fluids, such as a seal-
ant with an anti-adhesion component, that have chal-
lenged chemists in the past. The present invention also
allows for the effective delivery of expensive medical fluid
components mixed during or just prior to use. Also, al-
though the catheter 6 is described and shown as having
a single lumen 10, it may be formed with multiple, paral-
lelly extending lumens, and such a structure would be
quite advantageous when using multiple component flu-
ids that only come into contact with one another when
dispensed at the surgical site.

[0092] The subsequent-use special syringe 172 for ex-
pelling entrapped sealants, adhesives or other medical
fluids from the catheter lumen 10 also advantageously
minimizes any waste of such expensive fluids. The fluid-
expelling syringe 172 is a cost effective approach for dis-
pensing trapped medical fluid. The syringe 172 is rela-
tively small, unlike the conventional ramrod device. Fur-
thermore, it does not change the tactile feel of the lapar-
oscopic fluid delivery device when used to expel trapped
medical fluid in the catheter lumen 10, and the surgeon
is enabled to precisely deliver a medical fluid to a targeted
tissue site without having to vary or change his grasp or
operation of the laparoscopic fluid delivery device.
[0093] Although illustrative embodiments of the
present invention have been described herein with ref-
erence to the accompanying drawings, it is to be under-
stood that the invention is not limited to those precise
embodiments, and that various other changes and mod-
ifications may be effected therein by one skilled in the art
without departing from the scope of the invention as de-
fined in the claims.

Claims
1. A medical fluid delivery device, which comprises:

a catheter (6), the catheter having at least one
lumen formed axially therethrough for the pas-
sage therein of a medical fluid, the catheter fur-
ther having an articulating tip (8) formed with
shape memory properties and having a pre-
shaped curvature;

an elongated first tubular member (4), the first
tubular member having an axial bore formed
therein, the catheter residing at least partially
within the axial bore of the first tubular member,
the first tubular member being reciprocatingly
slidable axially on the catheter to selectively cov-
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er and uncover portions of the articulating tip to
thereby selectively vary a degree of curvature
ofthe articulating tip, the pre-shaped articulating
tip of the catheter being constrained by the first
tubular member from articulating to the pre-
shaped curvature when the first tubular member
covers the articulating tip, the pre-shaped artic-
ulating tip of the catheter bending to a selected
degree of curvature when the articulating tip is
at least partially uncovered by the first tubular
member;

an actuator operatively coupled to the first tubu-
lar member to selectively move the first tubular
member reciprocatingly on the catheter; and
an elongated second tubular member (2), the
elongated second tubular member having an ax-
ial bore formed therein, the first tubular member
being at least partially received by the axial bore
of the second tubular member and being recip-
rocatingly slidable therein,

wherein the catheter and the second tubular
member are fixed from axial movement.

A medical fluid delivery device as defined by Claim
1, wherein the articulating tip is formed from a pre-
shaped elastomeric material.

A medical fluid delivery device as defined by Claim
1, wherein the actuator includes a collar (28), the
collar being slidably situated on the second tubular
member and being operatively linked to the first tu-
bular member to move the first tubular member re-
ciprocatingly in the second tubular member and on
the catheter to cover and uncover the articulating tip
of the catheter.

A medical fluid delivery device as defined by Claim
3, wherein the collar includes a main body (30), a
firstflange (32) radially extending outwardly from the
main body, and a second flange (34) radially extend-
ing outwardly from the main body, the first and sec-
ond flanges being spaced apart axially from each
other to define a finger slot (36) therebetween.

A medical fluid delivery device as defined by Claim
4, wherein the second tubular member has a distal
end and a proximal end situated axially opposite the
distal end, the distal end of the second tubular mem-
ber being situated generally near the articulating tip
of the catheter, the proximal end of the second tu-
bularmember having a slot (38) formed axially there-
in, the collar being slidably mounted on the proximal
end of the second tubular member; and wherein the
collar further includes a linkage (40), the linkage be-
ing reciprocatingly slidable in the slot formed in the
proximal end of the second tubular member, the link-
age being joined to the main body of the collar and
the first tubular member, wherein axial movement of
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the collar on the second tubular member causes ax-
ial movement of the first tubular member to cover
and uncover the articulating tip of the catheter.

A medical fluid delivery device as defined by Claim
5, wherein the first tubular member has a distal end
and a proximal end situated axially opposite the dis-
tal end, the distal end of the first tubular member
being situated in proximity to the articulating tip of
the catheter, the first tubular member including a
sidewall having an outer surface; and wherein the
linkage is affixed to the outer surface of the sidewall
of the first tubular member at the proximal end there-
of.

A medical fluid delivery device as defined by Claim
6, whereinthe linkage includes an L-shaped member
having a first leg (42) and a second leg (44) joined
to the first leg, the first leg being affixed to the outer
surface of the sidewall of the first tubular member
and reciprocatingly slidably received by the slot
formed in the proximal end of the second tubular
member, the second leg of the L-shaped member
being joined to the main body of the collar.

A medical fluid delivery device as defined by Claim
6, wherein the linkage includes a set screw (50), the
set screw being received in a threaded hole (48)
formed in the main body of the collar.

A medical fluid delivery device as defined by Claim
1, wherein the actuator includes:

a handle portion (52), the handle portion having
a housing (56) defining a handle (58) for grasp-
ing by a person manipulating the device, and
further defining a barrel (54) for receiving therein
a syringe (20) containing a medical fluid;
acollar (72), the collar being situated on the sec-
ond tubular member and being operatively
linked to the first tubular member; and
atriggerarm (64), the trigger arm being pivotally
mounted to the housing of the handle portion,
the trigger arm having a finger portion (66) that
is contactable by a person manipulating the de-
vice, the trigger arm being operatively linked to
the collar to effect axial movement of the first
tubular member in the second tubular member
and axial movement of the first tubular member
on the catheter to cover and uncover the artic-
ulating tip of the catheter.

10. A medical fluid delivery device as defined by Claim

1, wherein the actuator includes:

a handle portion (74), the handle portion having
a housing (76) defining a handle (78) for grasp-
ing by a person manipulating the device, and
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further defining a barrel (80) for receiving therein
a syringe (20) containing a medical fluid;

a collar (82), the collar being slidably situated
on the second tubular member and being oper-
atively linked to the first tubular member; and
atrigger arm (84), the trigger arm being movably
mounted on the housing of the handle portion,
the trigger arm having a finger portion (100) that
is contactable by a person manipulating the de-
vice, the trigger arm being operatively coupled
to the first tubular member to effect axial move-
ment of the first tubular member in the second
tubular member and axial movement of the first
tubular member on the catheter to cover and
uncover the articulating tip of the catheter.

11. A medical fluid delivery device as defined by Claim

1, wherein the actuator includes:

a handle portion (74), the handle portion having
a housing (76) defining a handle for grasping by
a person manipulating the device, and further
defining a barrel for receiving therein a syringe
containing a medical fluid;

wherein the catheter has a distal end and a prox-
imal end situated axially opposite the distal end,
the articulating tip of the catheter being situated
at the distal end thereof;

and wherein the actuator further includes afitting
(102) mounted on the proximal end of the cath-
eter for connection to the syringe containing a
medical fluid therein, the fitting being rotatable
with respect to the handle housing, the catheter
being rotatable within the first tubular member,
whereby rotation of the fitting causes rotation of
the catheter and the articulating tip of the cath-
eter.

12. A medical fluid delivery device as defined by Claim

11, wherein the actuator further includes means for
locking the fitting to prevent rotation thereof and to
prevent rotation of the articulating tip of the catheter.

13. A medical fluid delivery device as defined by Claim

12, wherein the fitting includes an outer surface hav-
ing at least one opening (106) formed radially there-
in; and wherein the fitting locking means includes a
lock pin (108), the lock pin selectively being received
by the at least one opening formed in the fitting to
prevent rotation thereof.

14. A medical fluid delivery device as defined by Claim

1, wherein the actuator includes:

a handle portion (74), the handle portion having
a housing defining a handle for grasping by a
person manipulating the device, and further de-
fining a barrel for receiving therein a syringe (20)
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containing a medical fluid, the syringe having a
barrel and a plunger (22) slidably receivable by
the syringe barrel; and

a plunger linkage (118) for remotely effecting
movement of the syringe plunger, the plunger
linkage being reciprocatingly slidable on the
handle housing, the linkage having a main body
(120), a shoulder extending outwardly from the
main body (132), the shoulder defining a finger
rest and being provided for contacting by the
finger of a person manipulating the device and
for the person exerting a force thereon to move
the syringe plunger with respect to the syringe,
and a plunger engaging piece (134) extending
from the main body and engaging the syringe
plunger, whereby finger pressure exerted by the
person on the shoulder defining the finger rest
causes the plunger to move axially within the
syringe barrel.

15. A medical fluid delivery device as defined by Claim

1, wherein the first tubular member includes a distal
end and a proximal end situated axially opposite the
distal end, the distal end being situated in proximity
to the articulating tip of the catheter, the proximal
end of the first tubular member having a threaded
portion (162); and wherein the actuator includes:

a handle portion (146), the handle portion having
a housing defining a handle (148) for grasping
by a person manipulating the device, and further
defining a barrel for receiving therein a syringe
containing a medicalfluid, the handle portion fur-
ther having a nose piece (144) rotatably mount-
ed on the handle housing and having a threaded
central bore (150) formed axially therein, the
threaded central bore engagably receiving the
threaded portion of the first tubular member, the
first tubular member being non-rotatably mount-
ed to the handle housing, whereby rotation of
the nose piece causes axial movement of the
first tubular member on the catheter to coverand
uncover the articulating tip of the catheter.

Patentanspriiche

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit, umfassend:

einen Katheter (6), wobei der Katheter zumin-
dest ein axial durch ihn hindurch geformtes Lu-
men zur Durchleitung einer medizinischen Flis-
sigkeit darin aufweist, wobei der Katheter ferner
eine gelenkige Spitze (8) aufweist, die mit Form-
gedachtniseigenschaften geformt ist und eine
vorgeformte Kriimmung aufweist;

ein langgestrecktes erstes schlauchférmiges
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Element (4), wobei das erste schlauchférmige
Element eine darin geformte axiale Bohrung
aufweist, wobei sich der Katheter zumindest teil-
weise in der axialen Bohrung des ersten
schlauchférmigen Elements befindet, wobeidas
erste schlauchformige Element axial auf dem
Katheter hin und her gleiten kann, um Abschnitte
der gelenkigen Spitze selektiv zu verdecken und
freizulegen und somit selektiv einen Krim-
mungsgrad der gelenkigen Spitze zu variieren,
wobei die vorgeformte gelenkige Spitze des Ka-
theters von dem ersten schlauchférmigen Ele-
ment an einer gelenkigen Bewegung in die vor-
geformte Krimmung gehindert wird, wenn das
erste schlauchférmige Element die gelenkige
Spitze abdeckt, wobei sich die vorgeformte ge-
lenkige Spitze des Katheters bis zu einem aus-
gewahlten Krimmungsgrad biegt, wenn die ge-
lenkige Spitze zumindest teilweise von dem ers-
ten schlauchférmigen Element freigelegt wird;
ein Betatigungsglied in Wirkverbindung mit dem
ersten schlauchférmigen Element zum selekti-
ven Hin- und Herbewegen de ersten schlauch-
férmigen Elements auf dem Katheter; und

ein langgestrecktes zweites schlauchférmiges
Element (2), wobei das langgestreckte zweite
schlauchférmige Element eine darin geformte
axiale Bohrung aufweist, wobei das erste
schlauchférmige Element zumindest teilweise
von der axialen Bohrung des zweiten schlauch-
férmigen Elements aufgenommen wird und da-
rin hin und her gleiten kann,

worin der Katheter und das zweite schlauchfor-
mige Element gegen eine axiale Bewegung fi-
xiert sind.

Vorrichtung zur Abgabe einer medizinischen Flis-
sigkeit nach Anspruch 1, worin die gelenkige Spitze
aus einem vorgeformten elastomeren Material ge-
formt ist.

Vorrichtung zur Abgabe einer medizinischen Flis-
sigkeit nach Anspruch 1, worin das Betatigungsglied
einen Kragen (28) aufweist, wobei der Kragen glei-
tend auf dem zweiten schlauchférmigen Element an-
geordnet ist und mit dem ersten schlauchférmigen
Element in Wirkverbindung steht, um das erste
schlauchférmige Element in dem zweiten schlauch-
férmigen Element und auf dem Katheter hin und her
zu bewegen, um die gelenkige Spitze des Katheters
zu verdecken und freizulegen.

Vorrichtung zur Abgabe einer medizinischen Flis-
sigkeit nach Anspruch 3, worin der Kragen einen
Hauptkdorper (30), einen ersten Flansch (32), der sich
von dem Hauptkorper radial nach aul3en erstreckt,
und einen zweiten Flansch (34) aufweist, der sich
von dem Hauptkorper radial nach aul3en erstreckt,
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wobei die ersten und zweiten Flansche axial vonein-
ander beabstandet sind, um einen Fingerschlitz (36)
dazwischen zu definieren.

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit nach Anspruch 4, worin das zweite schlauch-
férmige Element ein distales Ende und ein proxima-
les Ende aufweist, das axial gegenliber dem distalen
Ende angeordnet ist, wobei das distale Ende des
zweiten schlauchférmigen Elements allgemein in
der N&he der gelenkigen Spitze des Katheters an-
geordnet ist, wobei das proximale Ende des zweiten
schlauchférmigen Elements einen darin axial ge-
formten Schlitz (38) aufweist, wobei der Kragen glei-
tend auf dem proximalen Ende des zweiten
schlauchférmigen Elements befestigt ist; und worin
der Kragen ferner ein Gestange (40) aufweist, wobei
das Gestange in dem im proximalen Ende des zwei-
ten schlauchférmigen Elements geformten Schlitz
hin und her gleiten kann, wobei das Gestange mit
dem Hauptkdrper des Kragens und dem ersten
schlauchférmigen Element verbundenist, worin eine
axiale Bewegung des Kragens auf dem zweiten
schlauchférmigen Element eine axiale Bewegung
des ersten schlauchférmigen Elements verursacht,
um die gelenkige Spitze des Katheters zu verdecken
und freizulegen.

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit nach Anspruch 5, worin das erste schlauch-
férmige Element ein distales Ende und ein proxima-
les Ende aufweist, das axial gegenliber dem distalen
Ende angeordnet ist, wobei das distale Ende des
ersten schlauchférmigen Elements in der Nahe der
gelenkigen Spitze des Katheters angeordnet ist, wo-
bei das erste schlauchférmige Element eine Seiten-
wand mit einer AuRenflache aufweist; und worin das
Gestange an der AufRenflache der Seitenwand des
ersten schlauchférmigen Elements an dessen pro-
ximalen Ende befestigt ist.

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit nach Anspruch 6, worin das Gesténge ein L-
férmiges Element mit einem ersten Schenkel (42)
und einem mit dem ersten Schenkel verbundenen
zweiten Schenkel (44) aufweist, wobei der erste
Schenkel an der AufRenflache der Seitenwand des
ersten schlauchférmigen Elements befestigt ist und
von dem im proximalen Ende des zweiten schlauch-
férmigen Elements geformten Schlitz hin- und her-
gleitend aufgenommen wird, wobei der zweite
Schenkel des L-férmigen Elements mit dem Haupt-
korper des Kragens verbunden ist.

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit nach Anspruch 6, worin das Gesténge eine
Feststellschraube (50) aufweist, wobei die Feststell-
schraube in einem Gewindeloch (48) aufgenommen
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wird, das in dem Hauptkdrper des Kragens geformt
ist.

Vorrichtung zur Abgabe einer medizinischen Flis-
sigkeit nach Anspruch 1, worin das Betatigungsglied
Folgendes umfasst:

einen Handgriffabschnitt (52), wobei der Hand-
griffabschnitt ein Gehause (56) aufweist, das ei-
nen Handgriff (58) definiert, der von einer die
Vorrichtung manipulierenden Person ergriffen
werden kann, und ferner einen Zylinder (54) de-
finiert, in dem eine Spritze (20), die eine medi-
zinische Flissigkeit enthalt, aufgenommen
wird;

einen Kragen (72), wobei der Kragen auf dem
zweiten schlauchférmigen Element angeordnet
ist und mit dem ersten schlauchférmigen Ele-
ment in Wirkverbindung steht; und

einen Auslésearm (64), wobei der Auslésearm
schwenkbar an dem Gehause des Handgriffab-
schnitts befestigt ist, wobei der Auslésearm ei-
nen Fingerabschnitt (66) aufweist, der von einer
die Vorrichtung manipulierenden Person be-
rihrt werden kann, wobei der Auslosearm mit
dem Kragen in Wirkverbindung steht, um eine
axiale Bewegung des ersten schlauchférmigen
Elements in dem zweiten schlauchférmigen Ele-
ment und eine axiale Bewegung des ersten
schlauchférmigen Elements auf dem Katheter
zum Verdecken und Freilegen der gelenkigen
Spitze des Katheters zu bewirken.

10. Vorrichtung zur Abgabe einer medizinischen Flis-

sigkeit nach Anspruch 1, worin das Betatigungsglied
Folgendes umfasst:

einen Handgriffabschnitt (74), wobei der Hand-
griffabschnitt ein Gehause (76) aufweist, das ei-
nen Handgriff (78) definiert, der von einer die
Vorrichtung manipulierenden Person ergriffen
werden kann, und ferner einen Zylinder (80) de-
finiert, in dem eine Spritze (20), die eine medi-
zinische Flissigkeit enthalt, aufgenommen
wird;

einen Kragen (82), wobei der Kragen gleitend
auf dem zweiten schlauchférmigen Element an-
geordnet ist und mit dem ersten schlauchformi-
gen Element in Wirkverbindung steht; und
einen Auslésearm (84), wobei der Auslésearm
beweglich an dem Gehduse des Handgriffab-
schnitts befestigt ist, wobei der Auslésearm ei-
nen Fingerabschnitt (100) aufweist, der von ei-
ner die Vorrichtung manipulierenden Person be-
rihrt werden kann, wobei der Auslosearm mit
dem ersten schlauchférmigen Element in Wirk-
verbindung steht, um eine axiale Bewegung des
ersten schlauchférmigen Elements in dem zwei-
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34

ten schlauchférmigen Element und eine axiale
Bewegung des ersten schlauchférmigen Ele-
ments auf dem Katheter zum Verdecken und
Freilegen der gelenkigen Spitze des Katheters
zu bewirken.

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit nach Anspruch 1, worin das Betatigungsglied
Folgendes umfasst:

einen Handgriffabschnitt (74), wobei der Hand-
griffabschnitt ein Gehause (76) aufweist, das ei-
nen Handgriff definiert, der von einer die Vor-
richtung manipulierenden Person ergriffen wer-
den kann, und ferner einen Zylinder definiert, in
dem eine Spritze, die eine medizinische Flis-
sigkeit enthalt, aufgenommen wird;

worin der Katheter ein distales Ende und ein pro-
ximales Ende aufweist, das axial gegenuber
dem distalen Ende angeordnetist, wobeidie ge-
lenkige Spitze des Katheters an dessen dista-
lem Ende angeordnet ist;

und worin das Betatigungsglied ferner ein An-
schlussstiick (102) aufweist, das an dem proxi-
malen Ende des Katheters zur Verbindung mit
der eine medizinische Flissigkeit darin enthal-
tenden Spritze befestigt ist, wobei das An-
schlussstiick in Bezug auf das Handgriffgehau-
se drehbar ist, wobei der Katheter in dem ersten
schlauchférmigen Elementdrehbar ist, wobei ei-
ne Drehung des Anschlussstiicks eine Drehung
des Katheters und der gelenkigen Spitze des
Katheters verursacht.

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit nach Anspruch 11, worin das Betatigungs-
glied ferner ein Mittel zum Arretieren des Anschluss-
stiicks zur Verhinderung einer Drehung davon und
zur Verhinderung einer Drehung der gelenkigen
Spitze des Katheters aufweist.

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit nach Anspruch 12, worin das Anschlussstlick
eine AuRenflache mit zumindest einer radial darin
geformten Offnung (106) aufweist; und worin das An-
schlussstiick-Arretierungsmittel einen Arretierungs-
stift (108) aufweist, wobei der Arretierungsstift se-
lektiv von der zumindest einen in dem Anschluss-
stiick geformten Offnung aufgenommen wird, um ei-
ne Drehung davon zu verhindern.

Vorrichtung zur Abgabe einer medizinischen Flus-
sigkeit nach Anspruch 1, worin das Betatigungsglied
Folgendes umfasst:

einen Handgriffabschnitt (74), wobei der Hand-
griffabschnitt ein Gehause aufweist, das einen
Handgriff definiert, der von einer die Vorrichtung
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manipulierenden Person ergriffen werden kann,
und ferner einen Zylinder definiert, in dem eine
Spritze (20), die eine medizinische Flissigkeit
enthalt, aufgenommen wird, wobei die Spritze
einen Zylinder und einen Kolben (22), der glei-
tend in dem Spritzenzylinder aufgenommen
werden kann, aufweist; und

ein Kolbengestange (118) zur Fernauslésung
der Bewegung des Spritzenkolbens, wobei das
Kolbengestange auf dem Handgriffgehause hin
und her gleiten kann, wobei das Gestange einen
Hauptkdrper (120), eine sich von dem Haupt-
korper (132) nach aul3en erstreckende Schulter,
wobei die Schulter eine Fingermulde definiert
und zur Berlihrung durch einen Finger einer die
Vorrichtung manipulierenden Person und zum
Aufbringen von Kraft durch die Person auf sie
vorgesehenist, um den Spritzenkolben in Bezug
auf die Spritze zu bewegen, und ein Kolbenein-
griffsteil (134) umfasst, das sich von dem Haupt-
korper erstreckt und in den Spritzenkolben ein-
greift, wobei Fingerdruck, der von der Person
auf die Schulter, welche die Fingermulde defi-
niert, aufgebracht wird, dazu fiihrt, dass sich der
Kolben axial in dem Spritzenzylinder bewegt.

15. Vorrichtung zur Abgabe einer medizinischen Flis-

sigkeit nach Anspruch 1, worin das erste schlauch-
férmige Element ein distales Ende und ein proxima-
les Ende aufweist, das axial gegentiber dem distalen
Ende angeordnet ist, wobei das distale Ende in der
Nahe der gelenkigen Spitze des Katheters angeord-
net ist, wobei das proximale Ende des ersten
schlauchférmigen Elements einen Gewindeab-
schnitt (162) aufweist; und worin das Betatigungs-
glied Folgendes umfasst:

einen Handgriffabschnitt (146), wobei der Hand-
griffabschnitt ein Gehause aufweist, das einen
Handgriff (148) definiert, der von einer die Vor-
richtung manipulierenden Person ergriffen wer-
den kann, und ferner einen Zylinder definiert, in
dem eine Spritze, die eine medizinische Flis-
sigkeit enthalt, aufgenommen wird, wobei der
Handgriffabschnitt ferner ein Nasenstlck (144)
aufweist, das drehbar auf dem Handgriffgehau-
se befestigt ist und eine darin axial geformte
zentrale Gewindebohrung (150) aufweist, wobei
die zentrale Gewindebohrung den Gewindeab-
schnitt des ersten schlauchférmigen Elements
eingreifend aufnimmt, wobei das erste
schlauchférmige Element nicht-drehbar an dem
Handgriffgehduse befestigt ist, wobei eine Dre-
hung des Nasenstlicks eine axiale Bewegung
des ersten schlauchférmigen Elements auf dem
Katheter zum Verdecken und Freilegen der ge-
lenkigen Spitze des Katheters verursacht.
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Revendications

1.

Dispositif d’administration de fluide médical,

comprenant :

un cathéter (6), le cathéter ayant au moins une
lumiére formée axialement a travers lui pour le
passage dans celui-ci d’un fluide médical, le ca-
théter ayant en outre une pointe d’articulation
(8) formée avec des propriétés de mémoire de
forme et ayant une courbure préformée ;

un premier organe tubulaire allongé (4), le pre-
mier organe tubulaire ayant un alésage axial for-
mé dans celui-ci, le cathéter étant au moins en
partie disposé a I'intérieur de I'alésage axial du
premier organe tubulaire, le premier organe tu-
bulaire pouvant coulisser axialement suivant un
mouvement alternatif sur le cathéter afin de cou-
vrir et de découvrir, de maniére sélective, des
parties de la pointe d’articulation pour ainsi faire
varier de maniéere sélective un degré de cour-
bure de la pointe d’articulation, la pointe d’arti-
culation préformée du cathéter étant restreinte
par le premier organe tubulaire 'empéchant de
s’articuler par rapport a la courbure préformée
lorsque le premier organe tubulaire couvre la
pointe d’articulation, la pointe d’articulation pré-
formée du cathéter se courbant suivantundegré
de courbure sélectionné lorsque la pointe d’ar-
ticulation est au moins en partie découverte par
le premier organe tubulaire ;

un actionneur accouplé de maniére fonctionnel-
le au premier organe tubulaire afin de déplacer
de maniére sélective le premier organe tubulaire
surle cathéter suivant un mouvementalternatif ;
et un deuxiéme organe tubulaire allongé (2), le
deuxieme organe tubulaire allongé ayant un alé-
sage axial formé dans celui-ci, le premier organe
tubulaire étant au moins en partie regu par l'alé-
sage axial du deuxieme organe tubulaire et pou-
vant coulisser dans celui-ci suivant un mouve-
ment alternatif,

le cathéter etle deuxieme organe tubulaire étant
fixes en termes de mouvement axial.

Dispositif d’administration de fluide médical selon la
revendication 1, dans lequel la pointe d’articulation
est formée en un matériau élastomére préformé.

Dispositif d’administration de fluide médical selon la
revendication 1, dans lequel I'actionneur comporte
un collier (28), le collier étant situé de maniere a pou-
voir coulisser sur le deuxieme organe tubulaire et
étant connecté fonctionnellement au premier organe
tubulaire de maniére a déplacer le premier organe
tubulaire suivant un mouvement alternatif dans le
deuxieme organe tubulaire et sur le cathéter afin de
couvrir et de découvrir la pointe d’articulation du ca-
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théter.

Dispositif d’administration de fluide médical selon la
revendication 3, dans lequel le collier comporte un
corps principal (30), une premiére bride (32) s’éten-
dantradialement vers I'extérieur depuis le corps prin-
cipal, et une deuxiéme bride (34) s’étendant radia-
lement vers I'extérieur depuis le corps principal, les
premiére et deuxiéme brides étant espacées axia-
lement 'une de l'autre de maniére a définir entre
elles une fente pour les doigts (36).

Dispositif d’administration de fluide médical selon la
revendication 4, dans lequel le deuxiéme organe tu-
bulaire présente une extrémité distale et une extré-
mité proximale située axialement a 'opposé de I'ex-
trémité distale, I'extrémité distale du deuxiéme or-
gane tubulaire étantsituée généralement a proximité
de la pointe d’articulation du cathéter, I'extrémité
proximale du deuxiéme organe tubulaire ayant une
fente (38) formée axialement dans celle-ci, le collier
étant monté de maniére a pouvoir coulisser sur I'ex-
trémité proximale du deuxiéme organe tubulaire ; et
dans lequel le collier comporte en outre une liaison
(40), la liaison pouvant coulisser suivant un mouve-
ment alternatif dans la fente formée dans I'extrémité
proximale du deuxieme organe tubulaire, la liaison
étant réunie au corps principal du collier et au pre-
mier organe tubulaire, le mouvement axial du collier
surle deuxiéme organe tubulaire provoquantle mou-
vement axial du premier organe tubulaire afin de
couvrir et de découvrir la pointe d’articulation du ca-
théter.

Dispositif d’administration de fluide médical selon la
revendication 5, dans lequel le premier organe tu-
bulaire présente une extrémité distale et une extré-
mité proximale située axialement a 'opposé de I'ex-
trémité distale, I'extrémité distale du premier organe
tubulaire étant située a proximité de la pointe d’arti-
culation du cathéter, le premier organe tubulaire
comportant une paroi latérale ayant une surface
externe ; et dans lequel la liaison est fixée a la sur-
face externe de la paroi latérale du premier organe
tubulaire au niveau de I'extrémité proximale de celui-
ci.

Dispositif d’administration de fluide médical selon la
revendication 6, dans lequel la liaison comporte un
organe en forme de L ayant une premiére branche
(42) et une deuxiéme branche (44) réunie a la pre-
miere branche, la premiére branche étant fixée a la
surface externe de la paroi latérale du premier orga-
ne tubulaire et étantregue de maniére a pouvoir cou-
lisser suivant un mouvement alternatif par la fente
formée dans I'extrémité proximale du deuxiéme or-
gane tubulaire, la deuxiéme branche de I'organe en
forme de L étant réunie au corps principal du collier.
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8.

Dispositif d’administration de fluide médical selon la
revendication 6, dans lequel la liaison comporte une
vis de réglage (50), la vis de réglage étant recue
dans un trou fileté (48) formé dans le corps principal
du collier.

Dispositif d’administration de fluide médical selon la
revendication 1, dans lequel I'actionneur comporte :

une portion de poignée (52), la portion de poi-
gnée ayant un boitier (56) définissant une poi-
gnée (58) destinée a étre saisie par une person-
ne manipulant le dispositif, et définissant en
outre un corps cylindrique (54) pour recevoirune
seringue (20) dans celui-ci, laquelle contient un
fluide médical ;

un collier (72), le collier étant situé sur le deuxie-
me organe tubulaire et étant relié fonctionnelle-
ment au premier organe tubulaire ; et un bras
de déclenchement (64), le bras de déclenche-
ment étant monté de maniére pivotante sur le
boitier de la portion de poignée, le bras de dé-
clenchement ayant une portion pour les doigts
(66) pouvant étre saisie par une personne ma-
nipulant le dispositif, le bras de déclenchement
étant relié fonctionnellement au collier afin
d’exécuter le mouvement axial du premier orga-
ne tubulaire dans le deuxieme organe tubulaire
et le mouvement axial du premier organe tubu-
laire sur le cathéter afin de couvrir et de décou-
vrir la pointe d’articulation du cathéter.

10. Dispositif d’'administration de fluide médical selon la

revendication 1, dans lequel I'actionneur comporte :

une portion de poignée (74), la portion de poi-
gnée ayant un boitier (76) définissant une poi-
gnée (78) destinée a étre saisie par une person-
ne manipulant le dispositif, et définissant en
outre un corps cylindrique (80) destiné a rece-
voir une seringue (20) dans celui-ci, laquelle
contient un fluide médical ;

un collier (82), le collier étant situé de maniere
a pouvoir coulisser sur le deuxieme organe tu-
bulaire et étant relié fonctionnellement au pre-
mier organe tubulaire ; et

un bras de déclenchement (84), le bras de dé-
clenchement étant monté de maniére déplacga-
ble surle boitier de la portion de poignée, le bras
de déclenchement ayant une portion pour les
doigts (100) qui peut étre saisie par une person-
ne manipulant le dispositif, le bras de déclen-
chement étant accouplé de maniére fonction-
nelle au premier organe tubulaire pour exécuter
le mouvement axial du premier organe tubulaire
dans le deuxieme organe tubulaire et le mouve-
ment axial du premier organe tubulaire sur le
cathéter afin de couvrir et de découvrir la pointe
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d’articulation du cathéter.

Dispositif de distribution de fluide médical selon la
revendication 1, dans lequel I'actionneur comporte :

une portion de poignée (74), la portion de poi-
gnée ayant un boitier (76) définissant une poi-
gnée destinée a étre saisie par une personne
manipulant le dispositif, et définissant en outre
un corps cylindrique destiné a recevoir une se-
ringue dans celui-ci, laquelle contient un fluide
médical ;

le cathéter ayant une extrémité distale et une
extrémité proximale située axialement a I'oppo-
sé de I'extrémité distale, la pointe d’articulation
du cathéter étant située au niveau de I'extrémité
distale de celui-ci ;

et I'actionneur comportant en outre un raccord
(102) monté sur I'extrémité proximale du cathé-
ter en vue de la connexion a la seringue conte-
nant un fluide médical, le raccord pouvant tour-
ner par rapport au boitier de la poignée, le ca-
théter pouvant tourner a lintérieur du premier
organe tubulaire, la rotation du raccord provo-
quant la rotation du cathéter et de la pointe d’ar-
ticulation du cathéter.

Dispositif d’administration de fluide médical selon la
revendication 11, dans lequel I'actionneur comporte
en outre un moyen pour verrouiller le raccord afin
d’empécher sa rotation et d’empécher la rotation de
la pointe d’articulation du cathéter.

Dispositif d’administration de fluide médical selon la
revendication 12, dans lequel le raccord comporte
une surface extérieure ayant au moins une ouverture
(106) formée radialement dans celle-ci ; et dans le-
quel le moyen de verrouillage du raccord comporte
une goupille de verrouillage (108), la goupille de ver-
rouillage étant recue de maniére sélective par l'au
moins une ouverture formée dans le raccord afin
d’empécher la rotation de celui-ci.

Dispositif d’administration de fluide médical selon la
revendication 1, dans lequel I'actionneur comporte :

une portion de poignée (74), la portion de poi-
gnée ayant un boitier définissant une poignée
destinée a étre saisie par une personne mani-
pulant le dispositif, et définissant en outre un
corps cylindrique destiné a recevoir une serin-
gue (20) dans celui-ci, laquelle contient un fluide
médical ; la seringue ayant un corps cylindrique
et un plongeur (22) pouvant étre recu de maniée-
re coulissante par le corps cylindrique de la
seringue ; et

une liaison de plongeur (118) destinée a exécu-
ter a distance le mouvement du plongeur de la
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seringue, la liaison de plongeur pouvant coulis-
ser suivantun mouvementalternatif surle boitier
de la poignée, la liaison ayant un corps principal
(120), un épaulement s’étendant vers I'extérieur
depuis le corps principal (132), 'épaulement dé-
finissant un appui pour les doigts et étant prévu
pourle contact avec le doigtd’une personne ma-
nipulant le dispositif et pour permettre a cette
personne d’exercer une force sur celui-ci afin de
déplacer le plongeur de la seringue par rapport
a la seringue, et un élément d’engagement de
plongeur (134) s’étendant depuis le corps prin-
cipal et s’engageant avec le plongeur de la se-
ringue, la pression des doigts exercée par la per-
sonne sur I'épaulement définissant I'appui pour
les doigts provoquant le déplacement axial du
plongeur a l'intérieur du corps cylindrique de la
seringue.

15. Dispositif d’'administration de fluide médical selon la

revendication 1, dans lequel le premier organe tu-
bulaire comporte une extrémité distale et une extré-
mité proximale située axialement a 'opposé de I'ex-
trémité distale, I'extrémité distale étant située a
proximité de la pointe d’articulation du cathéter, I'ex-
trémité proximale du premier organe tubulaire ayant
une portion filetée (162) ; et dans lequel I'actionneur
comporte :

une portion de poignée (146), la portion de poi-
gnée ayant un boitier définissant une poignée
(148) destinée a étre saisie par une personne
manipulant le dispositif, et définissant en outre
un corps cylindrique destiné a recevoir une se-
ringue dans celui-ci, laquelle contient un fluide
médical, la portion de poignée ayant en outre
un élémentformant nez (144) monté de maniere
rotative sur le boitier de la poignée et ayant un
alésage central fileté (150) formé axialement
dans celui-ci, I'alésage central fileté recevant
par engagement la portion filetée du premier or-
gane tubulaire, le premier organe tubulaire étant
monté de maniére fixée en rotation sur le boitier
de la poignée, la rotation de I'élément formant
nez provoquant le mouvement axial du premier
organe tubulaire sur le cathéter afin de couvrir
et de découvrir la pointe d’articulation du cathé-
ter.
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