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CLAIMS 

 

1. A sterilisation apparatus for sterilising an 

instrument channel of a surgical scoping device, the apparatus 

comprising: 5 

a sterilisation instrument configured to be inserted 

through the instrument channel of a surgical scoping device, 

the sterilisation instrument comprising: 

 an elongate probe comprising a coaxial cable for 

conveying radiofrequency (RF) electromagnetic (EM) energy 10 

and/or microwave EM energy, and a probe tip connected at the 

distal end of the coaxial cable for receiving the RF and/or 

microwave energy, 

 wherein the coaxial cable comprises an inner 

conductor, an outer conductor and a dielectric material 15 

separating the inner conductor from the outer conductor, 

 wherein the probe tip comprises a first electrode 

connected to the inner conductor of the coaxial cable and a 

second electrode connected to the outer conductor of the 

coaxial cable, and 20 

 wherein the first electrode and second electrode are 

arranged to produce an electric field from the received RF 

and/or microwave frequency EM energy; and 

a withdrawal device for withdrawing the sterilisation 

instrument from the instrument channel at a predetermined 25 

rate. 

 

2. A sterilisation apparatus according to claim 1, 

wherein the sterilisation instrument is further configured to 

be extendable out of the instrument channel to deliver the RF 30 

EM energy and/or the microwave EM energy into biological 

tissue located at a distal end of the instrument channel. 

 

3. A sterilisation apparatus according to claim 1 or 2, 

wherein  35 

the sterilisation instrument further comprises a gas 

conduit for conveying gas to the probe tip, and  

wherein the first electrode and second electrode are 

arranged to produce an electric field from the received RF 

and/or microwave frequency EM energy across a flow path of gas 40 
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received from the gas conduit to produce a thermal plasma or a 

non-thermal plasma. 

 

4. A sterilisation apparatus according to claim 3, 

wherein the coaxial cable has a lumen extending from a 5 

proximal end to a distal end of the cable, wherein the lumen 

forms the gas conduit for conveying gas through the elongate 

probe to the probe tip. 

 

5. A sterilisation apparatus according to claim 3 or 10 

claim 4, wherein the gas conduit passes through the probe tip. 

 

6. A sterilisation apparatus according to any one of 

claims 3 to 5, wherein the probe tip is a plasma applicator 

having an enclosed plasma generating region and an outlet for 15 

directing plasma out of the plasma generating region towards 

an inner surface of the instrument channel. 

 

7. A sterilisation apparatus according to any one of 

claims 3 to 6, wherein the coaxial cable comprises a layered 20 

structure comprising: 

an innermost insulating layer;  

an inner conductive layer formed on the innermost 

insulating layer; 

an outer conductive layer formed coaxially with the inner 25 

conductive layer; and  

a dielectric layer separating the inner conductive layer 

and the outer conductive layer,  

wherein the inner conductive layer, the outer conductive 

layer and the dielectric layer form a transmission line for 30 

conveying RF and/or microwave frequency energy, and wherein 

the innermost insulating layer is hollow, thereby providing a 

longitudinal channel within the coaxial cable. 

 

8. A sterilisation apparatus according to claim 7, 35 

wherein the coaxial cable further comprises  

a first terminal that is electrically connected to the 

inner conductive layer and which extends through the innermost 

insulating layer into the channel; and  

a second terminal that is electrically connected to the 40 

outer conductive layer and which extends through the 
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dielectric layer and innermost insulating layer into the 

channel;  

wherein the first terminal and the second terminal may be 

arranged to form electrical connection with the first and 

second electrodes on the probe tip, wherein 5 

the probe tip is insertable in or through the 

longitudinal channel. 

 

9. A sterilisation apparatus according to claim 7 or 8, 

wherein the probe tip comprises:  10 

an extension of the innermost insulating layer of the 

coaxial cable; 

the first electrode, comprising an extension of the inner 

conductive layer of the coaxial cable;  

a dielectric cylinder placed over the inner conductive 15 

layer; and  

the second electrode, comprising a metal tube which is 

electrically connected to the outer conductive layer of the 

coaxial cable. 

 20 

10. A sterilisation apparatus according to claim 9, 

wherein the dielectric cylinder comprises a number of holes in 

the walls of the cylinder. 

 

11. A sterilisation apparatus according to any one of 25 

claims 7 to 10, wherein the longitudinal channel comprises or 

contains the gas conduit. 

 

12. A sterilisation apparatus according to any one of 

claims 3 to 11, wherein the gas conduit terminates in a rigid 30 

tube or needle. 

 

13. A sterilisation apparatus according to any preceding 

claim, wherein the probe tip comprises a single piece of 

metallised dielectric material. 35 

 

14. A sterilisation apparatus according to any preceding 

claim, wherein the probe tip has a parallel plate structure 

comprising: 

a substantially planar body of dielectric material; 40 
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a first conductive layer on a first surface of the planar 

body as the first electrode; and 

a second conductive layer on a second surface of the 

planar body that is opposite to the first surface, as the 

second electrode. 5 

 

15. A sterilisation apparatus according to any preceding 

claim further comprising a container defining a sterilisation 

enclosure for the surgical scoping device, and a plasma 

generating unit for creating a non-thermal plasma or a thermal 10 

plasma within the sterilisation enclosure for sterilising an 

exterior surface of the surgical scoping device. 

 

16. A sterilisation apparatus according to claim 15, 

wherein the container includes a chamber for receiving a 15 

control head of the surgical scoping device, and wherein the 

plasma generating unit includes an annular body for enclosing 

an instrument tube of the surgical scoping device. 

 

17. A sterilisation apparatus according to claim 16, 20 

wherein the an annular body is slidable along the instrument 

tube. 

 

18. A sterilisation apparatus according to any preceding 

claim, wherein the probe tip further comprises a cleaning 25 

brush. 

 

19. A sterilisation apparatus according to any preceding 

claim, wherein the predetermined rate is less than 10 mm per 

second. 30 

 

20. A sterilisation apparatus according to any preceding 

claim, wherein the withdrawal device comprises:  

a cable coupling element operably connected to the 

elongate probe at a proximal end thereof; and 35 

a motor arranged to drive the cable coupling element to 

cause relative movement between the elongate probe and the 

instrument channel in a longitudinal direction. 
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21. A sterilisation apparatus according to claim 20, 

wherein the cable coupling element is mountable in a fixed 

position relative to the surgical scoping device. 

 

22. A sterilisation apparatus according to claim 20 or 5 

21, wherein the cable coupling element comprises a plurality 

of rollers defining a space between them for receiving the 

elongate probe, the rollers being arranged to grip an exterior 

surface of the elongate probe whereby rotation of the rollers 

causes longitudinal movement of the elongate probe. 10 

 

23. A sterilisation apparatus according to any one of 

claims 20 to 22, wherein the motor is switchable between a 

forward mode and a reverse mode of operation, wherein the 

forward mode is suitable for inserting the elongate probe 15 

through the instrument channel and the reverse mode is 

suitable for withdrawing the elongate probe from the 

instrument channel. 

 

24. A sterilisation apparatus according to any one of 20 

claims 20 to 23, wherein the withdrawal device further 

comprises a drum around which the elongate probe may be wound. 

 

25. A sterilisation apparatus according to any one of 

claims 20 to 24, wherein the motor is disengagable from the 25 

cable coupling element. 

 

26. A probe withdrawal device for moving a sterilisation 

instrument comprising an elongate probe through an instrument 

channel of a surgical scoping device, the probe withdrawal 30 

device comprising: 

a cable coupling element operably connected to the 

elongate probe at a proximal end thereof; and 

a motor arranged to drive the cable coupling element to 

cause relative movement at a predetermined rate between the 35 

elongate probe and the instrument channel in a longitudinal 

direction. 
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