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1
NOZZLE FOR USE IN GENERATING A PRESSURE JET OF LIQUID

The present invention relates to a nozzle for use in the generation of a
high-pressure liquid jet and to a surgical dissection instrument using a
high-pressure liquid jet, comprising a handpiece provided with such a

nozzle.

There are numerous known surgical dissection instruments using a high-
pressure liquid jet, also known in the art as a lancet. Some of these
instruments are relatively complex, and so are quite costly, which means
that it is not commercially acceptable for them to be disposable so that
are used only once. However, the sterilisation requirements which are
imposed on this type of reusable instrument, and the problems posed
when reusing it, particularly as regards the risks of contagion, make it

virtually obligatory to use it once only.

To solve this problem, the applicant has previously proposed, in EP-A-
0840626 and its equivalent US-A-6066150, a surgical dissection
instrument using a high-pressure liquid jet having a handpiece which was
disposable, yet reliably fulfilled the functions of the handpiece, namely to
control the supply and stop the supply of high-pressure liquid, to lock the
liquid supply control in the stop position, and to provide a suction
function for evacuating fluid and body matter away from the dissection
site in the patient’s body. The surgical dissection instrument was
specially configured as a disposable device, so that it could be used only

once in an economically acceptable manner.

The handpiece disclosed in EP-A-0840626 is fitted with a nozzle for
generating the jet of high-pressure liquid. As shown in Figure 1, in this
known construction the nozzle is a rigid cylindrical metal tube 1 having a

narrow bore 2 extending therealong and provided at its distal end with a
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sapphire body (or die) 3 having an orifice 4 therein of approximately
0.1mm diameter. The sapphire body 3 is mounted in a preformed setting
5 in the end of the tube 1, and then the end of the tube 1 is deformed to
secure the sapphire body 3 in the setting 5. A high pressure jet is emitted
from the orifice 4 when pressurized liquid is fed down the narrow bore.
The proximal end 6 of the nozzle is securely fitted to an end of a conduit
in the handpiece through which the liquid is fed, so that the nozzle is not
separated from the handpiece under the action of the fluid pressure during
operation. The proximal end 6 is threaded and is fitted to a plastic
conduit in the handpiece. The sapphire body 3 is secured within the end
of the metal tube 1, so that the sapphire body 3 is also not separated from
the nozzle during operation under the action of the fluid pressure. Either
eventuality would obviously be very dangerous for the patient, and also
the surgical team. Accordingly, the nozzle is permanently fitted to the

handpiece, for disposal together with the handpiece after a single use.

A sapphire body has been used in the art because of the need to ensure
the safety and integrity of the surgical dissection instrument. The
sapphire crystal permits an orifice of precisely controlled diameter to be
accurately provided, which resists the very high liquid pressures and is
highly resistant to any abrasion in use. The sapphire crystal can readily
be securely bonded to a metal nozzle, so as to ensure that the nozzle can
safely be subjected to high liquid pressures. However, the use of a
sapphire body adds expense and complexity to the manufacture of what is
a disposable item. If it is not completely ensured that the sapphire body
is permanently and securely bonded into the nozzle, the safety of the
device is compromised. The correct and secure disposition of the
sapphire body into the setting in the metal tube is problematic and
expensive. The metal tube also provides high resistance to high liquid
pressures, but can be difficult and expensive to manufacture, and c.an be

difficult to fit to the plastic conduit.



WO 2005/079681 PCT/GB2005/000553

10

15

20

25

30

In a later development of the nozzle disclosed in EP-A-0840626, it has
also been proposed in the art to use, instead of a sapphire crystal, a metal
body which is securely bonded into the end of the nozzle. The metal
body has lower cost than the sapphire body. The metal body is a
cylindrical plug having an orifice therethrough which can similarly be
securely fitted to the metal nozzle so as to ensure safety of the surgical
dissection instrument. The metal body is laser welded to the tube. Such
a construction is used because it is believed by those in the art to be of
primary importance to ensure that the orifice is accurately formed (as it
can be in the metal plug) and most importantly that the metal plug is
securely bonded into the nozzle bore. However, as for the use of a
sapphire body, the use of a metal body inserted into the nozzle and laser
welded thereto to provide the orifice adds expense and complexity to the
manufacture of what is a disposable item. Again, if it is not completely
ensured that the metal plug is permanently and securely bonded into the
nozzle, the safety of the device is compromised. It can be difficult to fit

the metal tube to the plastic conduit of the handpiece.

In addition, the surgical dissection instrument disclosed in EP-A-0840626
requires the rod of the nozzle to be rigid. This reduces the versatility of

the surgical dissection instrument.

Other known surgical dissection instruments are disclosed in, for
example, US-A-6508823, US-A-6423027, US-A-6423028, and US-A-
63222533.

The present invention aims in one aspect to provide a nozzle for
generating a pressure jet of liquid and a surgical dissection instrument
comprising such a nozzle which ameliorates the problems of the known

instruments discussed above.
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The present invention aims in another aspect to provide a method of
producing a nozzle for a surgical dissection instrument using a high-
pressure liquid jet which ameliorates the problems of the known

instruments discussed above.

According to the present invention there is provided a nozzle for use in
generating a pressure jet of liquid wherein the nozzle has a proximal end
for connection to a source of pressurised liquid and a distal end at which
the pressure jet is generated, characterised in that the nozzle comprises a
hollow tube having an axial lumen wherein the lumen has a restriction at
the distal end in which an orifice is formed wherein the orifice has a
width and an axial length, the width of the orifice being less than that of
the lumen, and wherein the hollow tube and the restriction being

integrally moulded from a plastic material.

The orifice preferably has an axis which is substantially parallel with the
axis of the lumen. The axial length of the orifice of the nozzle is

preferably such that the pressure jet of liquid generated by the nozzle is a

_surgical pressure jet of liquid. A surgical pressure jet of liquid is a

pressure jet of liquid which is particularly suitable for use in surgery. It
is preferably a well defined or coherent pressure jet having a length of
from 5 to 7 cm (preferably about 6 cm) from the distal end of the nozzle
before the pressure jet becomes substantially less well defined or coherent

or it becomes a spray.

The nozzle preferably has an additional lumen which is preferably

arranged such that the axes of the two lumen are substantially parallel.

According to the invention there is provided a surgical dissection

instrument for generating a pressure jet of liquid, the instrument
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5
comprising a handpiece, the handpiece being provided with an inlet
conduit for receiving a supply of liquid to form a pressure jet and a
nozzle according to the invention wherein the nozzle is in fluid

communication with the inlet conduit and extends from the handpiece.

The instrument according to the invention preferably has a mechanism for

controlling the pressure jet of liquid

The plastic material is preferably a plastics material having mechanical
strength, purity, chemical resistance, ease of processing (including
mouldability) and sterilization resistarice. The plastic material is more
preferably a thermoplastic polymeric material, especially a thermoplastic
polycondensate. = Examples of suitable plastic materials include a
polyimide, polycarbonate, polyetheretherketone, polyaryletherketone,
polyphenylene oxide, polysulfone and/or a polyphenylene sulphide. Most

preferably the plastic material is a polyaryletherketone resin

According to the invention there is also provided a method of
manufacturing a nozzle for a surgical dissection instrument for generating
a pressure jet of liquid, the method comprising the steps of:

extruding a plastic material to provide a hollow tube having an
axial lumen;

moulding an end of the extruded hollow tube to form an integral
restriction at the end; and

forming an axially directed orifice which extends through the
restriction to the lumen, the width of the orifice being less than that of

the lumen.

The method of the invention preferably further comprises the step of

cutting the tube to a selected length.
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The present invention will now be disclosed in more detail with reference
to the description of a preferred form of embodiment given by way of an

unrestricted example and illustrated by the attached drawings, in which:

5 Figure 1 shows an axial sectional view of a nozzle of a known

surgical dissection instrument;

Figure 2 shows an axial sectional view of a first embodiment of a
hand-operated surgical dissection instrument according to the

10 present invention,

Figure 3 shows an enlarged axial sectional view of the distal end

of a first embodiment of a nozzle according to the invention;

15 Figure 4 shows an axial sectional view of a second embodiment of
a hand-operated surgical dissection instrument according to the

present invention;

Figure 5 shows an enlarged axial sectional view of the distal end

20 of a second embodiment of a nozzle according to the invention;

Figure 6 shows an enlarged axial sectional view of the distal end

of a third embodiment of a nozzle according to the invention;

25 Figure 7 shows an enlarged transverse sectional view of a nozzle
according to the second and third embodiments of the invention
taken in the directions A-A’ and B-B’ shown in Figures 5 and 6,

respectively; and
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Figure 8 shows an enlarged projection of the distal end of a nozzle
according to the second embodiment of the invention as shown in

Figure 5.

With reference to Figures 2 and 3, an embodiment of a surgical dissection
instrument according to the invention comprises a handpiece 10, a first
flexible tube 13 for connection, in use, to a source (not shown) for
supplying a high-pressure physiological salt solution and a second flexible
tube 14 for connection, in use, to a suction device (not shown). The first
flexible tube 13 is typically reinforced by a reinforcement made of
braided synthetic wires, so as to be able to withstand the high pressure of

the liquid, which may reach 70 bar.

The handpiece 10 is of the disposable type, made entirely from injection-
moulded thermoplastic synthetic material. It primarily comprises an
ergonomic body 15 of generally elongated shape, with a substantially
circular cross-section, this body extending from a distal end 16 to a
proximal end 19, both ends 16, 19 being substantially located on the same
axis. The proximal end 19 incorporates an opening through which the

tubes 13 and 14 enter the body 15.

The handpiece 10 furthermore comprises a control lever 17, including (as
described below) means for pinching the flexible tube 13, and a device 18
for locking the control lever in the closed position in which the tube 13 is

sealed and the jet of high-pressure liquid stopped.

The ergonomic body 15 is made up of two substantially identical moulded
half shells. The two half shells are hollow on the inside to allow the tubes
13 and 14 to pass inside the body of the handpiece from the proximal end

19 to the distal end 16 along a substantially straight path.
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The control lever 17 has an outer surface shaped to receive the user's
fingers or palm. It is located in a central upper area of the ergonomic
body 15 and articulated on a pivot 21 engaged in opposed openings (not
shown) in the half shells of the ergonomic body 15 in an area close to the
distal end 16. The pivot 21 is in fact comprised of two symmetrical
elements each of which is an inwardly directed lug 23, both lugs 23 being
arranged spaced from and parallel to one another. The spaced lugs 23
provide a passage (not shown) for the high-pressure physiological salt

solution supply tube 13.

In an area extending proximal of the passage there is a movable squeezing
projection 25 secured to the control lever 17, the movable squeezing
projection 25 being positioned facing a fixed squeezing projection 26
secured to the body 15 of the handpiece and designed to cooperate with
the latter to squash the tube 13, when the user presses the control lever
17, and instantaneously stop the flow of high-pressure liquid. More
precisely, the squeezing projections 25, 26 define between them a space
for the tube 13 to pass and they are arranged perpendicular to the tube 13.
The movable squeezing projection 25 is designed to move in relation to
the fixed squeezing projection 26 so as to reduce said space until it is
cancelled thus ensuring that said tube 13 is fully squashed in a direction
which is substantially perpendicular to the tube 13. The free end of the
control lever 17 defines with the pivot 21 a lever arm D1 and the movable
squeezing projection 25 defines with said pivot 21 a lever arm D2 much
smaller than D1. The ratio of the lever arms is preferably from 4 to 6. In
the embodiment illustrated, the ratio of the lever arms D1, D2 is
approximately 5. As a result, the operating force to be applied on the
control lever 17 is divided by five. This original construction makes it
possible to compress the tube 13 to a greater or lesser extent, even with a
very high pressure, by operating the lever with your fingers easily,

flexibly and without a large effort being required.
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The locking means 18 are primarily comprised of a flexible tongue 27
secured to the ergonomic body 15 of the handpiece 10 and located in a
substantially perpendicular plane to the free end of the control lever 17.
The tongue 27 bears a catch pin 28 close to its upper end which is fitted
with a pusher 29. The catch pin 28 is designed to cooperate with a grip 30
secured to the control lever 17. When the user presses the control lever
17 hard enough, this causes the flow of high-pressure physiological salt
solution to stop by pinching the flexible tube 13. In order to release the
lever 17, the user acts on the pusher 29, using his thumb, which has the
effect of releasing the grip 30 from cooperation with the pin 28. The
flexibility of the flexible tube 13 and the pressure of the physiological salt
solution conveyed by this tube urge the control lever 17 back to its initial

position in which the tube 13 is fully open.

The foregoing features of the handpiece 10 of the illustrated first
embodiment of a hand-operated surgical dissection instrument of the
present invention are substantially disclosed in EP-A-0840626 and its
equivalent US-A-6066150.

The handpiece 110 of the illustrated second embodiment of a hand-
operated surgical dissection instrument of the present invention is a
simplified version of the handpiece 10 of the first embodiment. Like
features of the two embodiments are identified by like identification
numerals. The handpiece 110 of the second embodiment of the invention
is suitable for use with a source (not shown) of high pressure
physiological salt solution which has means (not shown) for controlling
the supply of the salt solution to the handpiece 110, e.g. a foot operated
switch. Thus the control lever 17 and associated parts are superfluous in

the second embodiment of the handpiece 110 and have been omitted.
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10
In accordance with the present invention, an elongate nozzle 50 of plastic
material is securely fitted to the first tube 13. The distal end 31 of first
tube 13 and the proximal end 51 of the nozzle 50 are respectively
securely fitted to a respective side of an annular collar 52 of plastic
material, for example by push fitting the respective ends 31, 51 of the
tube 13 and the nozzle 50 into respective annular ends of the collar 52

and then bonding the assembly with adhesive or by thermal bonding.

The nozzle 50 comprises a cylindrical tube 54 defining an axially directed
central bore or lumen 56 extending therealong and having at its distal end
an integral restriction 58. The restriction 58 is moulded from the plastic
material of the tube 54 of the nozzle 50 so as to form a unitary and
integral structure, without any connection or interface between the
restriction 58 and the tube 54. An axially directed central orifice 60
extends through the restriction 58. The restriction 58 typically has an
axial length (L) of from 0.1, preferably from 0.3mm to 2mm, preferably
to 1 mm, more preferably to 0.5mm typically approximately 0.8 mm or
about 0.4mm, with the orifice 60 having the same axial length. Thus the
orifice is an elongated orifice. The diameter of the bore 56, and
therefore the diameter of the proximal face of the restriction 58 subjected
to liquid pressure in the bore 56 and the internal diameter of the tube 54,
is typically from 1.5 to 2.5 mm, more typically approximately 1.7 mm.
The internal diameter (W) of the orifice 60 is typically from 0.05 to 0.4
mm, more typically approximately 0.2 mm (e.g. about 0.22mm). The
ratio of the axial length L to the internal diameter W is from 1:1,
preferably from 1.2:1, more preferably from 1.3:1 to 5:1, preferably to
4.5:1, more preferably to 4:1. Preferably the ratio of L to W is about
1.5:1 or about 3.7:1. This structure of the restriction 56 is sufficient to
withstand typical liquid pressures in the nozzle 50 of up to 70 bar without

failure or deformation of the restriction 58.
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The external diameter of the tube 54 is typically from 2 to 4 mm, more
typically approximately 2.3 mm, thereby giving a typical wall thickness
of from 0.5 to 2 mm, more typically approximately 0.6 mm. Such a wall
thickness, together with the properties of the plastic material employed
for the nozzle 50, results in the nozzle being sufficiently flexible that the
nozzle 50 can readily be selectively disposed in a curved orientation
under manual lateral pressure applied by the surgeon’s hand. The nozzle
50 is sufficiently elastic for the nozzle 50 to return to a straight axially
aligned configuration when the lateral pressure is removed. This results
in a more versatile instrument than the known device which employs a

rigid metal nozzle.

The nozzle 50 is typically composed of a thermoplastic polymeric
material, especially a thermoplastic polycondensate such as a polyimide,
polycarbonate, polyetheretherketone, polyaryletherketone, polyphenylene
oxide, polysulfone and/or polyphenylene sulphide. Most preferably it is
composed of a polyaryletherketone resin, which exhibits mechanical
strength, purity, chemical resistance, ease of processing and sterilization
resistance.  This material can provide the flexibility, elasticity and

resistance to high pressure liquid as discussed above.

The nozzle 50 is a one-piece construction made by the following process
so as to form in the tube 54 an integral restriction 58 having the orifice

60 therethrough.

In the embodiment, the nozzle 50 is produced in two steps, step 1 being
continuous extrusion of the plastic material through an extrusion die
defining the outer diameter of the nozzle 50 and having a central mandrel
defining the inner diameter of the nozzle 50, and step 2 being
thermoforming of the end with a tip-forming machine using specific

tooling for the external shape, the thermoforming also forming the orifice
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60 by use of a correspondingly shaped and dimensioned pin of the
tooling. The orifice may however be formed after the thermoforming
step. Most preferably, the plastic material extrusion is extruded as a
continuous length, and is cut into individual nozzle length pieces, the

cutting being before or after the thermoforming step.

This manufacturing process provides the advantage over the known
nozzles described hereinabove that it is not necessary to form two pieces
(tube and sapphire needle or tube and metal plug) and then bond them
together. A one piece construction is not only easier and less expensive
to manufacture, but also it may have greater integrity than a two piece
construction, because the internal fluid pressure cannot (as potentially for
the known two piece constructions using sapphire/metal plug) cause the
restriction part containing the orifice to break away and constitute a
highly dangerous projectile under the high liquid pressures typically
employed. A plastic tube of indeterminate length can be extruded, the
required length can be severed off, and then the restriction can be
integrally formed in the tube so that the nozzle has the required length.
This readily provides nozzles of infinitely varying length. It is not
necessary to form metal tubes having only a single length or a set of tubes

having predetermined lengths.

Also, by using a plastic tube for the nozzle, this can readily be securely
affixed to the plastic tube or collar in the handpiece for delivering the
liquid to the nozzle. A plastic-plastic bond can be achieved by adhesive or
thermal bonding. This obviates the need for a threaded coupling between
the metal tube and the plastic tube or collar. Again, this avoids the
previous need for predetermined nozzle lengths, and the cost of forming a
thread. The coupling between the plastic tubes can be more reliably
achieved than by using a threaded connection. This enhances the quality

control of the instrument.
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A manifold 70 is bonded in a fluid-tight manner to the distal end 16 of the
ergonomic body 15. The manifold 70 surrounds the proximal portion 72
of the nozzle 50, the remainder of the nozzle 50 extending distally away
from the manifold 70. The manifold 70 comprises a relatively large
diameter proximal portion 74 attached to the distal end 16 and a relatively
small diameter distal portion 76, defining an internal cy1indrica1 surface
78. The manifold 70 defines an internal chamber 80 which is in fluid
communication with the second flexible tube 14 which, in use, is

connected to a source of suction.

An aspirator tube 82 of plastic material is fitted to the distal portion 76 of
the manifold 70, by a proximal end 84 of the aspirator tube 82 being push
fitted into the distal portion 76 so that the external surface 83 of the
aspirator tube 82 mates with the internal cylindrical surface 78. An
external annular stop ring 85 on the external surface 83 controls the depth
that the aspirator tube 82 is push-fitted into the manifold 70. The
aspirator tube 82 is cylindrical and surrounds the nozzle 50, with the
nozzle 50 being substantially axially centrally located in the aspirator tube
82. The distal end 86 of the aspirator tube 82 is located a small distance.
about 1 to 2 mm or less, distally of the distal end of the nozzle 50.
Therefore the nozzle 50 is totally enclosed within the aspirator tube 82.
The distal end 86 of the aspirator tube 82 is provided with at least one
vent hole 88 extending through the wall thickness thereof. In the
illustrated embodiment there are two diametrically opposed circular vent
holes 88, each of a diameter of about 1 to 1.5 mm. The at least one vent
hole 88 is provided to obviate the aspirator tube 82 from inadvertently
attaching itself to the patient’s body under the negative pressure applied

to the aspirator tube 82.
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The aspirator tube 82 is typically composed of polyvinylchloride and
typically has a wall thickness of from 0.25 to 1.0 mm so as to be flexible
together with the nozzle 50, with typically the inner diameter being from
3.5 to 5 mm and the outer diameter being from 4 to 6 mm. The aspirator
tube 82 is preferably transparent so that a user can readily check that it

has not become inadvertently blocked in use.

In a preferred embodiment, the nozzle and aspirator tube can be
manufactured as an integral unit, constituting a double lumen, with an
inner lumen and a, preferably coaxial, outer lumen. The nozzle and
aspirator tube may be coextruded. The nozzle for the liquid jet
constitutes the inner lumen and the aspirator tube constitutes the outer
lumen. The outer lumen may be adapted to inject a drug; to cause
articulation of the inner lumen and/or the outer lumen; to contain an
electrode of an electrosurgery unit; to guide a laser beam therealong from

a laser; and/or to guide an argon beam, or any of these in combination.

A second embodiment of a nozzle 150 according to the present invention
is shown in Figure 5. Nozzle 150 is provided in the form of a cylindrical
tube 154 having two substantially parallel lumen or bores 156,157
separated by a web 162. A cross-sectional view of the nozzle 150 taken
along line A-A’ is shown in Figure 7. Lumen 157 terminates at the distal
end of the nozzle 150 with an orifice 164. Lumen 156 terminates at the
distal end of the nozzle 150 with an integral restriction 158 having an
axially directed central orifice 160 extending through it. An enlarged
projection of the distal end of the nozzle 150 is shown in Figure 8. This
Figure shows orifice 164 of lumen 157 and orifice 160 of lumen 156.
The length of the integral restriction 158 and the width of the orifice 160
are substantially the same as the integral restriction 58 and orifice 60 for

the first embodiment of the nozzle according to the invention. Lumen



WO 2005/079681 PCT/GB2005/000553

10

15

20

25

30

15

157 is useful for the injection of a fluid, e.g. a medicament or for

containing an electrode of an electrosurgery unit.

A third embodiment of a nozzle 250 according to the present invention is
shown in Figure 6. Nozzle 250 is provided in the form of a cylindrical
tube 254 having two substantially parallel lumen or bores 256,257
separated by a web 262. A cross-sectional view of the nozzle 250 taken
along line B-B’ is shown in Figure 7. Lumen 257 terminates at the distal
end of the nozzle 250 with an integral restriction 258 such that the distal
end of lumen 257 is closed. Lumen 256 terminates at the distal end of the
nozzle 250 with an integral restriction 258 having an axially directed
central orifice 260 extending through it. The length of the integral
restriction 258 and the width of the orifice 260 are substantially the same
as the integral restriction 58 and orifice 60 for the first embodiment of
the nozzle according to the invention. Lumen 257 is useful for containing
a stiffening element (not shown) such as a wire, particularly a metal wire.
This is useful because it enables that the nozzle according to the third
embodiment of the invention to be used in laparoscopic (or “key hole”)
surgery. In laparoscopic surgery, movement of the nozzle inside a
patient’s body is controlled from outside the patient’s body. For this to
work, the nozzle must not be flexible. Therefore, the stiffening element
in lumen 257 is useful because it can provide sufficient stiffness for the

nozzle to be used in this way.

The present invention is not restricted to the forms of embodiment
described, but can undergo various alterations and be presented in various
aspects derived from the forms described in an obvious manner for a
person skilled in the art. For example, although the illustrated
embodiment of the surgical dissection instrument for generating a
pressure jet of liquid includes a handpiece incorporating a mechanical

clamp for opening and closing the tube for supplying the liquid to form
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the jet, other handpiece constructions may be used, for example using a
pneumatic control for the liquid to form the jet. Other types of handpiece
suitable for use in the surgical dissection instrument of the invention are
known to those skilled in the art and are encompassed within the scope of

5 the present invention.
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CLAIMS

1. A nozzle for use in generating a pressure jet of liquid wherein the
nozzle has a proximal end for connection to a source of pressurised liquid
and a distal end at which the pressure jet is generated, characterised in
that the nozzle comprises a hollow tube having an axial lumen wherein
the lumen has a restriction at the distal end in which an orifice is formed
wherein the orifice has a width and an axial length, the width of the
orifice being less than that of the lumen, and wherein the hollow tube and

the restriction being integrally moulded from a plastic material.

2. A nozzle as defined in Claim 1 wherein the axial length of the
orifice is such that the pressure jet of liquid generated by the nozzle is a

surgical pressure jet of liquid.

3. A nozzle as defined in Claim 1 or Claim 2 wherein the ratio of the

axial length of the orifice to its width is 1:1 to 5:1.

4. A nozzle as defined in any one of the preceding Claims wherein the
nozzle has an additional lumen which is preferably arranged such that the

axes of the two lumen are substantially parallel.

5. A nozzle as defined in Claim 4 wherein the additional lumen is

closed at its distal end.

6. A nozzle as defined in Claim 4 or Claim 5 wherein the additional
lumen contains a stiffening element, which is preferably a wire,

especially a metal wire.

7. A nozzle as defined in any one of Claims 1 to 5, wherein the

nozzle is sufficiently flexible that the nozzle can be selectively disposed
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in a curved orientation under manual lateral pressure applied by a

surgeon’s hand during dissection on a patient.

8. A nozzle as defined in Claim 7 which is is sufficiently elastic for
the nozzle to return to a straight axially aligned configuration when the

lateral pressure is removed.

9. A nozzle as defined in any one of the preceding Claims which is
composed of a thermoplastic polymeric material, preferably a

thermoplastic polycondensate, especially a polyaryletherketone resin.

10. A nozzle substantially as hereinbefore described or as depicted in

Figures 3 and 5 to 8.

11. A surgical dissection instrument for generating a pressure jet of
liquid, the instrument comprising a handpiece, the handpiece being
provided with an inlet conduit for receiving a supply of liquid to form a
pressure jet and a nozzle as defined in any one of the preceding Claims
wherein the nozzle is in fluid communication with the inlet conduit and

extends from the handpiece.

12. An instrument as defined in Claim 11, which has a mechanism for

controlling the pressure jet of liquid

13. An instrument as defined in Claim 11 or Claim 12, wherein the
handpiece further comprises an annular collar of plastic material which
connects the nozzle to the inlet conduit, the respective ends of the hollow
tube and the inlet conduit being push fitted into respective annular ends of
the collar and the push-fitted assembly being bonded with adhesive or by

thermal bonding.
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14.  An instrument as defined in any one of Claims 11 to 13, wherein
the handpiece further comprises a manifold at a distal end thereof, the
manifold surrounding a proximal portion of the nozzle and defining an
internal chamber which is in fluid communication with a suction tube
which extends through the handpiece and, in use, is connected to a source

of suction.

15. An instrument as defined in Claim 14, wherein the handpiece
further comprises an aspirator tube of plastic material fitted to a distal
portion of the manifold, the aspirator tube being cylindrical and

surrounding the nozzle.

16.  An instrument as defined in Claim 15, wherein the aspirator tube
has a wall thickness such that it is sufficiently flexible that the aspirator
tube can be selectively disposed in a curved orientation under manual
lateral pressure applied by a surgeon’s hand during dissection on a

patient.

17.  An instrument as defined in Claim 15 or Claim 16, wherein a
proximal end of the aspirator tube is push fitted into the distal portion of

the manifold.

18. An instrument substantially as hereinbefore described or as

depicted in Figure 2 or Figure 4.

19. A method of manufacturing a nozzle for a surgical dissection
instrument for generating a pressure jet of liquid, the method comprising
the steps of:

extruding a plastic material to provide a hollow tube having an

axial lumen;
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moulding an end of the extruded hollow tube to form an integral
restriction at the end; and

forming an axially directed orifice which extends through the
restriction to the lumen, the width of the orifice being less than that of

the lumen.

20. A method as defined in Claim 19, further comprising the step of

cutting the tube to a selected length.

21. A method as defined in Claim 19 or Claim 20, wherein the nozzle
is sufficiently flexible that the nozzle can be selectively disposed in a
curved orientation under manual lateral pressure applied by a surgeon’s

hand during dissection on a patient.

22. A method as defined in Claim 21, wherein the nozzle is sufficiently
elastic for the nozzle to return to a straight axially aligned configuration

when the lateral pressure is removed.

23. A method as defined in any one of Claims 19 to 22, wherein the
plastic material is a thermoplastic polymeric material, preferably a

thermoplastic polycondensate, especially a polyaryletherketone resin.
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