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AMENDED CLAIMS
received by the International Bureau on 03 September 2010 (03.09.2010)

1. A needleless injection device comprising

a flexible shaft comprising a proximal end, a distal end, a distal end

tip, and an injection lumen extending from the proximal end lo the distal end,

the distal end comprising an injection orifice at a length-wise location

of the distal end on a proximal aide of the distal end tip, the injection orifice in

communication with the injection lumen, the injection orifice directed at an angle in

the range from 45 to about 100 degrees relative to a longitudinal axis of the shaft at

the length-wise location of the injection orifice,

wherein the shaft is capable of ejecting a fluid stream from the injection orifice, ihβ
fluid stream being capable of being injected into tissue by penetrating a tissue

surface as a fluid stream at a non-normal angle relative to the tissue surface,

2 . A needleless injection device according to claim 1 wherein the shaft

comprises a sidewall extending from the proximal end to l e distal end and the

injection orifice comprises an aperture passing through the sidewall.

3 . A needleless injection device according to claim 1 or 2 wherein the injection

orifice is located a distance in the range from 1 to 5 millimeters from the disial end

tip.

4. A needleless injection device according to claim 3 wherein

fluid ejected from the injection orifice produces an injection force on

the distal end, and

the distal end comprises a tissue holding tip capable of fiictionally

engaging tissue Io resist movement of the injection orifice during injection.

5. A needleless injection device according to claim 3 or 4 wherein

fluid ejected from the injection orifice produces an injection force on

the distal end, and

the distal end comprises a control orifice from which fluid can be

ejected to produce a control force to oppose the injection force.

6. A needleless injection device according to claim 3 or 4 wherein

fluid ejected from the injection orifice produces a first injection force

on the distal end, and
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the distal end comprises one or more additional injection orifice from

which fluid can be ejected to produce a control force to oppose the injection force.

7. A needleless injection device according to claim 6 wherein the distal end

comprises two or more injection orifices directed at equidistant locations around a

circumference of the shaft, at the same length-wise location along a length of the

shaft, at a distance in the range from about 1 to about 5 millimeters from the distal

end tip.

8. A needleless injection device comprising

a flexible shaft comprising a proximal end, a distal end, a distal end

tip, and an injection lumen extending from the proximal end to the distal end,

the distal end comprising an injection orifice at a length-wise location

of the distal end on a proximal side of the distal end tip, the injection orifice in

communication with the injection lumen, the injection orifice directed at an angle in

the range from about 10 to about 170 degrees relative to a longitudinal axis of the

shaft at the length-wise location of the injection orifice,

at least one additional ejection orifice at the distal end,

wherein the device is capable of ejecting fluid from the injection orifice in a manner

to produce an injection force on the distal end, and

wherein the device is capable of ejecting fluid from the at least one additional

ejection orifice in a manner to produce an ejection force that at least partially

opposes the injection force.

9. A needleless injection device according to claim S wherein the at least one

additional ejection orifice is an injection orifice in communication with the injection

lumen.

10. A needleless injection device according to claim 8 wherein the shaft further

comprises a control lumen extending from the proximal end to the distal end, and the

at least one additional ejection orifice is a control orifice in communication with the

control lumen,

11. A needleless injection device according any of claims 8 through 10 wherein

the device is capable of ejecting fluid from the at least one additional ejection orifice

to create a force that is opposite in direction and equal in magnitude, relative to the

injection force.

12. A needleless injection device according to any of claims S through 10

wherein the device is capable of ejecting fluid from the at least one additional
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ejection orifice to create a force that is opposite in direction and greater in

magnitude, relative to the injection force.

13. A needleless injection device according to any of claims 8 through 12

wherein the injection orifice is located a distance in the range from about 1 to about

40 millimeters from the distal end tip.

14. A needleless injection device according to any of claims 8 through 12

wherein the injection orifice is located a distance in the range from about 1 to about

5 millimeters from the distal end tip.

15. A method of injecting tissue comprising

providing a needleless injection device according to any of claims 1

through 14,

providing an injectate at the proximal end and in communication with

the injection lumen,

placing the injection orifice near a tissue surface without penetrating

the tissue surface,

pressurizing the injectate to cause the injectate to be ejected from the

injection orifice as a fluid stream that passes through the tissue surface and disperses

as fluid particles in tissue below the tissue surface.

16. A method according to claim 15 comprising providing a needleless injection

device according to any of claims 1 through 7, contacting the distal end tip with a

tissue surface with at least a portion of the distal end oriented normal to the tissue

surface, and placing pressure on the distal end to cause the distal end tip to indent

the tissue surface.

17. A method according to claim 15 or 16 wherein the distal end comprises a

tissue holding tip, and the method comprises contacting the distal end tip with the

tissue surface at a non-normal angle and placing a curve in the distal end to place at

least a portion of the distal end to be oriented normal to the tissue surface.

18. A method according to claim 16 or 17 wherein the distal end comprises

graduations that mark distances on a proximal side of the injection orifice, and the

method comprises viewing the graduations using an optical feature to determine a

location of the injection orifice relative to the tissue surface.

19. A needleless method of injecting tissue, Hie method comprising

providing a needleless injection device comprising
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a flexible shaft comprising a proximal end, a disial end, a

distal end tip, and an injection lumen extending from the proximal end to the distal

end,

the distal end comprising an injection orifice at a length-wise

location of the distal end on a proximal side of the distal end tip, the injection orifice

in communication with the injection lumen, the injection orifice directed at an angle

in the range from about 45 1o about 100 degrees relative to a longitudinal axis of the

shaft at the length-wise location of the injection orifice,

positioning the distal end at a location near a tissue surface and

normal to the tissue surface, without the injection orifice penetrating the tissue

surface,

ejecting a fluid stream from the injection orifice such that the fluid

stream penetrates the tissue surface at a non-normal angle relative to the tissue

surface.

20. A method according to claim 19 comprising positioning he distal end at a

location near a tissue surface and normal to the tissue surface, without the injection

orifice penetrating the tissue surface, and placing a normal pressure on the distal end

to cause the distal end tip to indent the tissue surface.

2 1. A method according to claim 1 or 20 wherein ejection of fluid fiom the

injection orifice produces an injection force on the distal end.

22. A method according to claim 21 comprising at least partially opposing the

injection force.

23. A method according to claim 22 wherein the injection force is opposed by a

tissue holding tip, an opposing force produced by a control orifice, or an opposing

force produced by an injection orifice.

24. A method according to claim 23 comprising ejecting fluid from one or more

ejection orifice at the distal end to produce an ejection force that is equal in

magnitude and opposite in direction relative to the injection force.

25. A method according to any of claims 15 through 24 comprising injecting

bladder tissue.

26. A needleless method of injecting tissue, the method comprising

providing a needleless injection device comprising
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a flexible shaft comprising a proximal end, a distal end, a

distal end tip, an injection lumen extending from the proximal end to the distal end,

and a control lumen extending from the proximal end to the distal end,

the distal end comprising

an injection orifice at a length-wise location of the

distal end on a proximal side of the distal end tip, the injection orifice in

communication with the injection lumen, the injection orifice directed at an angle in

the range from 10 to about 170 degrees relative to a longitudinal axis of the shaft at

the length-wise location of the injection orifice, and

a control orifice

positioning the distal end at a location near a tissue surface with the

injection orifice directed toward the tissue surface, without the injection orifice

penetrating the tissue surface,

ejecting a fluid stream from the injection orifice such that the fluid

stream penetrates the tissue surface, the ejection producing an injection force on the

distal end, and

ejecting fluid from the control orifice to produce a control force to

oppose the injection force,

27. A method according to claim 26 wherein the control force is greater in

magnitude and opposite in direction relative to the injection force.

28. A method according to claim 27 or 28 comprising

placing the distal end near tissue with the injection orifice directed

toward the tissue surface,

ejecting control fluid from the control orifice to produce a control

force to pressure the injection toward the tissue surface,

with the control force in place, ejecting fluid from the injection

orifice, and

after ejecting fluid from the injection orifice, removing the control

force.

29. A method according to any of claims 26 through 28 comprising injecting

prostate tissue.

30. In combination, two or more components of a needleless injection system

selected from: a console, a removable pressure chamber, an injection shaft, and a

working shaft.
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31. A combination according to claim 30 comprising two or more injection

shafts, each injection shaft comprising a proximal end that can removably attach to a

console, console housing, or pressure chamber, each injection shaft comprising a

distal end selected from

a side-fire distal end with multiple injection orifices and no control

orifice,

a side-fire distal end with a malleable distal end feature3

an end-fire distal end with balanced injection orifices and a tissue

holding tip,

an end-fire distal end with balanced injection orifices, no tissue

holding tip. and optional control orifices, and

a side-fire distal end with multiple injection orifices along a length of

a distal end and multiple opposed control orifices,

the combination also optionally including multiple removable pressure chambers,

32. A method of injecting tissue to multiple patients, the method comprising

providing a needleless injection system according to claim 31

comprising a console and multiple injection shafts,

attaching a first injection shaft to the console and ejecting a first fluid

to inject a first tissue of a first patient,

detaching the first injection shaft, and

attaching a second injection shaft to the console and ejecting a second

fluid to inject a second tissue of a second patient.

33. A method according to claim 32 comprising

attaching a first pressure chamber to a console housing,

attaching a first injection shaft to the first pressure chamber,

ejecting a first fluid to inject a first tissue of a first patient,

detaching the first injection shaft and the first pressure chamber,

attaching a second pressure chamber to the console housing,

attaching a second injection shaft to the second pressure chamber,

and

ejecting a second fluid to inject a second tissue of a second patient.



34. A method according to claim 32 or 33 wherein the first tissue is selected

from bladder tissue and prostate tissue, and the second tissue is selected from

bladder tissue and prostate tissue.

35. A method according to any of claims 32 through 34 wherein the first fluid

the same as the second fluid, or the first fluid is different from the second fluid.

36. A needleless injection device according to claim 4 wherein the needle

holding tip comprises a frictional surface capable of engaging tissue of a bladder in a

manner sufficient to oppose an injection force produced by fluid ejected from the

injection orifice, the fπctional surface comprising one or multiple pointed extension

selected from the group consisting of: a spike, a cleat, a pyramid, a cone, and a

spine.

37. A needleless injection device according to claim 4 or 36, wherein

the device comprises a working shaft comprising a working shaft

proximal end, a working shaft distal end, and a working lumen extending between

the working shaft proximal end and the working shaft distal end, and

the flexible shaft is contained in the working ϊumen in a manner that

allows the flexible shaft to move longitudinally within the working lumen.

38. A needleless injection device according to claim 37 wherein the working

shaft comprises

a steerable distal end,

an end opening from which the flexible shaft distal end can be

extended,

fiber optics, and

a light source.
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STATEMENT UNDER ARTICLE 19 (1)

This communication is concurrently filed with Amendments Under Article 19 in

connection with the above-identified international patent application.

Claims 36-38 are added.

No fee is believed to be necessary. However, in the event a fee is required, please

notify us of the same.
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