o

bt
{50

18
i

2G

25

CLATIMS
1. An electrosurgical instrument for applving to

biolegical tissue radiofreguency (ﬁF) electromagnetic (EM)
=nergy and/or microwave freguency EM energy, the instrument
comprising:

an instrument tip comprising a planar body made of a
first dielectric material separating a first conductive
glement on a first surface thereof from a sscond gdHnductive
element on a second surface therecf, the second/surface facing
in the opposite divection to the first surfagé;

a coaxial fmed cable comprising an ipfier conductor, an
cuter conductor coaxial with the innser nductor and a second
dielectric material separating the inper and cuter conductors,
the coaxial fesd cable being for corveying an RF signal and/or
a microwave signal; and b

a protective hull comprigdng a third piece of dielsctric
matarial mounted to cover th€ underside of the planar bady,

wherein the inner cpfiductor is electrically connected to
the first conductive elémsnt and the cuter conductor is

ectrically connecigd to the sscond conductive element to
enable the instrumént tip te receive the RF signal and/or the
microwave signa

-

wherein A£he protective hull has a smoothly contoured
convex undpfsurface facing away from the planar body,
whefein the planar body has a tapering distal edge, and
werein the underaide of the planar body extends beyond

rotective hull at the tapering distal edge.

2 s An trosurgical inztrument acceording to claim i,
wherein the underside of the planar body extends bevond the
protective hull at the tapering distal edge 0.2w or less,

.

where w is the maximum width of the planar body.

3 An electrosurgical instrument according to claim 1
cr 2, whasrein the tapering distal edge eztends around a distal
hivd—efplanat—body
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4. An electrosurgical instruwment according to any
preceding c¢laim, wherein the tapering distal edge comprises a
radiused distal tip.

LT An electrosurgical instrument according to any
preceding claim, wherein the tapering distal edge is a

continuous curve.

9. An electrcsurgical instrusent according Lo claim 5,
wherein the tapering distal edge has curvature fgftmed from a
plurality of contiguous radiused sscticns, eacl radiusad
section having a radius of curvature less thén its prozimal
neighbour.

|

75 An electrosurgical instrumght according to any

preceding claim, wherein the planary/bedy has a length of
between 5w and 6w, where w is t maximum width of the planar
bocdy.

8. An elecirosurgifal instrument according to any
preceding claim, whereipn the maximum width of the planar body

is 9 mm or less.

9, An el
whersin the ma

rosurgical instrument according to claim 7,
mue width of the planar bedy is 2 mm or iess.

n electrosurgical instrumsat according to any
claim, wherein the first and second conductive (~)

11.
wherein the layers of metallisation are set back from the side

An electrosurgical instrument according to claim 10,

edges of the first dielectric material in a proximal region of
the planar body.

12. An slectrosurgical instrument according to claim 11,
] ion comprises the region of the planar

L

,

distal end
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13. An electresurgical instrumsnt accerding to claim 11

or 12, wherein the layers of metallisation are set back by 0.2

e .

14. An electrosurgical instrument according to any
preceding claim, wherein the protective huli is made from

polvether sther ketone (PEEK) cor ceramic.

15. An electrosurgical instrument according $0 any
preceding claim, wherein the protective hull and first

dielectric material are formed in ons pisce.

1. An electrosurgical instrument agCerding to any
preceding claim, wherein the protective plall is selectively
metallised to form part of the first cgnductive elemasnt cr

second conductive element.

17. An electrosurgical ipdtrument according to any
preceding claim including a flAid feed conduit for conveying
fiuvid to the instrument tip/for delivery out cf the

instrument.

18. An eslectroburgical instrument according to claim 17,
wherein the fluid feed conduit comprises a sleeve that defines
a lumen for trangporting fluild to the instrument tip, the
slesve having ¥he planar body and protective hull secured at a
distal end tHereof, and being arranged to carry the coaxial

cable in tMe lumen.

An electrosurgical instrument according to ¢laim 18
incXuding a fluid delivery mechanism mounted at the distal end
lumen of the sleeve, the fluld delivery mechanism being

perable to deiiver fluid from the lumen through the

20. An electrosurygical instrument according ko claim 19,

wherein the undersurface of the protective hull has s
longitudinally extending recessed channel formed therein, and

wherein the fluid delivery mechanism includes an insulating

se—mounted within and extends proximally from
: 3 E



the recess channel, and a retractable needle slidably mounted

in the nesedie guide tube.

21. An electrosurgical instrument according to claim 19,
8 wherein The undersurface of the protective hull has s tubular
protrusion integrally formed therein, the tip of the
protrusion having an outlet for ejecting a fluid.

z2. An interface joint for interconnecting an
10 electreosurgical generator and an electrosurgical ipStrument,
the interface joint comprising:
a heuszing made of electrically insulating’material, the
housing having:
a first inlet for receiving ragiofreguency (RE)
i5 electromaqnetic (EM) energy and/cr micrpWwave frequency EM
energy from the electrosurgical generdtor,
a secound inlet for recei)¥ing fluid, and
an outlet;
a single cable assembly f[gr connecting the outlet o ths
20 electrosurgical instrument, jhe signral cable aszsembly
comprising a flexible slieey®e that defines a fluid flow path
that is in fluld communigZation with the second inlet, and
which conveys a coaxi cable that is connected to the firat

inlet.

passageway shich defines a fluid flow path betwesn the second
the outlet, and whereln the branched passageway has
a0 a firsty/port adjacent to the first inlet for admitting the

24. An interface joint accerding to claim 22 including a
slidabie trigger on the housing, the slidable trigger bsing
attached to a push rod that extends out of the housing through

the outlet.

25. An interface joint according to claim 24, wherein
the housing includes an internal watertight branched

I}

passageway which defines a fluid flilow path between the second

—intot—and-—the—oublet,—and whersin—Lthebranched passageway has
g - X
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a first port adjacent to the first inlef for admittin
coaxlal cable and a second port adjacent the szlidable
for admittin

jt
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the push rod

<2

26. An interface joint according to claim 23 or 25,
wherein the first port comprizing a sealing bung which defines
a watertight passage for the coaxial cable.

27. An interface jeoint according to claim 28 or 25,
wherein the second port comprising a ssaling bupg which
defines a watertight passage for the push rod

28. Bn interface joint accsrding claim 23 or 25,
wherein the internal watertight branch#d passageway is formed

from a pair of Y-shaped conduits.

29. BAn interface joint afcording to any one of claims 22
to 28, whersin cable azsembly has an outer diameter in the

range 1.2 mm te 8 mm.

30, An interfagé joint according to any one of claims 22
to 29, whereln the Flexible sleeve has spiral wound
reinforcement ox iral wound multiple cross braiding therein

to assist in thé transfer of torgue.

31l. /An interface joint according to claim 30, wherein
the spiphl wound reinforcement or splral wound multiple cross
braiding have a variable pitch.

32« An interface joint according to any one of claims 22
to 31, wherein the housing comprises a strain relief element
mounted in the outlet and surrounding the flexible sliseve.

33. An interface joint according te any cne of claims 22
to 32 having a coaxial cable attached to the first inlet via a
interface conneciion, wherein the interfage connection is
arrange to permit relative rotation of the interface joint

telaktive TO oo Traxtot—eadste
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interface joint according to any one of claims 22
to 33, wherein the flexible slesve comprisss a muiti lumen

35. An interface joint according to claim 34, wherei
the flexibkble slzeve lncludes an extruded separator alemen
inserted insids a single lumen tube, the extruded sepapator

element inciuding a plurality of through channels.

36. An interface joint accerding to claig 25, wherein a
distal end of the push rod is connscted te a groximal end of a
nezdie ferrule, whigh has an internal volupd in fluid
communication with the fluid flow path thtough the flexible
silaeve, and wherein a needle iz mounted in the distal end of
the needle ferrule in fluid communigdtion with the internal

volume.

37 &n interface joint/according to any cone of claims 22
te 36, wherein the housing As an elongate capsule sized to fit

in an operator®s hand.

38. torque Lransfer unit for rotating an
electrosurgical igstrument at the distal end of an endoscope
by transferring/a user’s rotating force to a flexible sleeve
connected to fhe electrosurgical instrument, wherein the
torgue trapbSfer unit comprises an elongats clamp arranged to
impart a/gripping force along a length of the flexible sleevs

es outside the endoscope, the elongate clamp

iging:

upper elongate housing member,

a lower elongate housing member pivotably connected to
the upper slongate housing member and defining a passage for
the flexibls slieeve,

wherein the upper elongate housing member and the lower
elongate housing member are plvotable between a release
position in which the torgue transfer unit is slidable up and
down the flexible sleeve, and a clamping position, in which
the Fflexible sleeve is gripped between the upper elongats

40

C.
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39, A torgue transfer unit according to cialm 38,

wherein the upper slongate houzing member and the lower
elongate housing member each carry a U-shaped clamping member,
the U-shaped clamping members being arranged to -dppose one

k: anothar to impart z substantially uniform ipping pressure en

Gate housing menber and

the flasxidble sleeve when the upper =l
the lower elongate housing memberx
positicn.

re in the clamping

10 40. A toxgque nafer unit according to claim 38 or 39,

wherein the upper elongats housing mewber and the lower
izing member are retainable in the clamping

by a releasabie clip.

elongate

41. A torgue transfer unit acceording to any ons of
claims 38 to 40 including an intermediate deformable grip tube

is positicn around the flexible sieeve between the flexible

-,
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CLAIMS

[ An interface joint for interconnecting an
electrosurgical generator and an electrosurgical instrument,
the interface joint comprising:

a housing made of electrically insulating material, the
housing having:

a first inlet for receiving radiofrequency (RF)
electromagnetic (EM) energy and/or microwave frequency EM
energy from the electrosurgical generator,

a second inlet for receiving fluid, and

an outlet;

a single cable assembly for connecting the outlet to the
electrosurgical instrument, the signal cable assembly
comprising a flexible sleeve which defines a fluid flow path
that is in fluid communication with the second inlet and which
conveys a coaxial cable that is connected to the first inlet;
and

a slidable trigger on the housing, the slidable trigger
being attached to a push rod that extends out of the housing
through the outlet.

2. An interface joint according to claim 1, wherein the
housing includes an internal watertight branched passageway
which defines a fluid flow path between the second inlet and
the outlet, and wherein the branched passageway has a first
port adjacent to the first inlet for admitting the coaxial

cable.

3, An interface joint according to claim 2, wherein the
branched passageway has a second port adjacent the slidable

trigger for admitting the push rod.
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4. An interface joint according to claim 3, wherein the
second port comprises a sealing bung which defines a

watertight passage for the push rod.

5 An interface joint according to any one of claims 2
to 4, wherein the first port comprising a sealing bung which

defines a watertight passage for the coaxial cable.

6. An interface joint according to any one of claims 2
to 5, wherein the internal watertight branched passageway is

formed from a pair of Y-shaped conduits.

7. An interface joint according to any preceding claim,
wherein the cable assembly has an outer diameter in the range

1.2 mm to 9 mm.

8. An interface joint according to any preceding claim,
wherein the flexible sleeve has spiral wound reinforcement or
spiral wound multiple cross braiding therein to assist in the

transfer of torque.

9. An interface joint according to claim 8, wherein the
spiral wound reinforcement or spiral wound multiple cross

braiding has a variable pitch.

10. An interface joint according to any preceding claim,
wherein the housing comprises a strain relief element mounted

in the outlet and surrounding the flexible sleeve.

L. An interface joint according to any preceding claim
having a coaxial cable attached to the first inlet via a
interface connection, wherein the interface connection is
arrange to permit relative rotation of the interface joint

relative to the coaxial cable.
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12. An interface joint according to any preceding claim,

wherein the flexible sleeve comprises a multi lumen tube.

13. An interface joint according to claim 12, wherein
the flexible sleeve includes an extruded separator element
inserted inside a single lumen tube, the extruded separator
element including a plurality of longitudinally extending

through channels.

14. An interface joint according to any preceding claim,
wherein a distal end of the push rod is connected to a
proximal end of a needle ferrule, which has an internal volume
in fluid communication with the fluid flow path through the
flexible sleeve, and wherein a needle is mounted in the distal
end of the needle ferrule in fluid communication with the

internal volume.

15. An interface joint according to any preceding claim,
wherein the housing is an elongate capsule sized to fit in an

operator’s hand.




