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Claims 

We claim: 

1.  A system for non-invasively elevating the temperature of tissue by ultrasound 

energy waves comprising: 

-  at least one ultrasound delivery device (20) adapted to deliver ultrasound 5 

energy waves to a focal point of targeted tissue; 

- a temperature monitoring device for monitoring the temperature of targeted 

tissue; and 

-  a controller (80) for steering and controlling the ultrasound delivery device 

(20) to deliver ultrasound energy waves at a focal point less than about 10 

15 mm3 and intensity of focus of said ultrasound energy waves in the range 

of about 500 W/cm2 to about 3000 W/cm2 to elevate the temperature of 

targeted tissue to a desired temperature. 

 

2.  The system of claim 1, further comprising an imaging device (40) adapted to 15 

produce an image of at least a portion of a mammalian body. 

 

3.  The system of claim 1 or 2, wherein the imaging device (40) is a Magnetic 

Resonance Imaging device.  

 20 

4. The system of anyone of claims 1 to 3, further comprising an image recognition 

device (60) adapted to determine the location of at least one vascular plaque in 

said image and to ascertain the location of the base of said vascular plaque, 

said device further ascertaining one or more target locations at the base of the 

plaque. 25 

 

5.  The system of anyone of claims 1 to 4, wherein said ultrasound delivery device 

is a multifocus transducer. 
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6.  The system of claim 5, wherein the ultrasound delivery device is of nonferrous 

material and is located in said MRI device. 

 

7.  The system of anyone of claims 1 to 6, wherein the ultrasound delivery device 

is adapted to be displaced angularly and/or linearly. 5 

 

8.  The system of anyone of claims 1 to 7, further comprising a monitoring device 

(30) to monitor the relative position of targeted tissue with respect to cardiac 

rhythm.  

 10 

9. The system of anyone of claims 1 to 8, wherein the controller (80) is adapted for 

receiving a therapeutic treatment plan for the parameters for delivering energy 

waves by manual intervention and/or from an automatic control unit.  

 

10.   The system of anyone of claims 1 to 9, wherein the controller (80) is adapted to 15 

control said ultrasound delivery device (20) for delivering intermittently pulsed 

ultrasound energy waves.  

 

11.  The system of claim 10, wherein the controller (80) includes a timer device for 

determining the starting and stopping of each pulse relative to the cardiac 20 

rhythm. 

 

12.  The system of anyone of claims 1 to 11, wherein the ultrasound delivery device 

(20) is a High Frequency Ultrasound device with energy waves in the range of 

about 0.8 MHz to about 4 MHz.  25 

 

13. A controller (80) for an ultrasound delivery device (20) delivering a beam of 

ultrasound at a focal point of a target wherein the focal point of the energy 

waves is less than about 15 mm3 and wherein the controller is adapted to guide 

said ultrasound delivery device to emit energy waves with an intensity of 30 

between about 500 W/cm2 and about 3000 W/cm2 at said focal point for 
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elevating the temperature of the target location to a desired temperature, and 

further comprising a processing device (50) for determining the temperature of 

the target at the focal point based on image data received from a temperature 

monitoring device. 

 5 

14. A method of preparing a plan for non-invasively elevating the temperature of 

tissue in a vessel wall leading to regression of vascular plaques comprising the 

following steps: 

-  imaging at least a portion of a body to produce an image; 

-  determining the location of at least one vascular plaque in said image; 10 

-  ascertaining the location of the base of said vascular plaque and one or more 

target locations at the base of the plaque; 

-  determining the parameters for delivering ultrasound energy waves from a 

source to a focal point less than about 15 mm3 and with intensity of focus of 

said ultrasound energy waves in the range of about 500 W/cm2 to about 15 

3000 W/cm2 for elevating the temperature of targeted tissue in the vessel 

wall to a desired temperature, sufficient for reducing or destroying vaso 

vasorum. 

 

15. The method of claim 14, wherein the frequency of ultrasound energy waves is 20 

between about 0.8 MHz and about 4 MHz. 


	NP 114 09 Des
	NP 114 09 claims clean1



