
DEVICES AND METHODS FOR MULTI-FOCUS ULTRASOUND THERAPY  

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of priority from U.S. Provisional 

Application No. 61/774,785 filed March 8, 2013, which is incorporated in its entirety by 

reference, herein.   

 

Field 

[0002] Several embodiments of the present invention generally relate to noninvasive 

energy-based treatments to achieve cosmetic effects.  For example, some embodiments generally 

relate to devices, systems and methods for providing multiple ultrasound treatment points or 

focus zones for performing various treatment and/or imaging procedures safely and effectively.  

Some embodiments relate to splitting an ultrasound therapy beam to two, three, four, or more 

focal zones for performing various treatment and/or imaging procedures with modulated and/or 

multiphasing.  Some embodiments relate to splitting an ultrasound therapy beam to two, three, 

four, or more focal zones for performing various treatment and/or imaging procedures with poling 

techniques.  Devices and methods of directing ultrasound therapy to multiple focus points in 

cosmetic and/or medical procedures are provided in several embodiments.    

Description of the Related Art 

[0003] Many cosmetic procedures involve invasive procedures that may require 

invasive surgery.  Patients not only have to endure weeks of recovery time, but also are frequently 

required to undergo risky anesthetic procedures for aesthetic treatments. 

SUMMARY 

[0004] Although energy-based treatments have been disclosed for cosmetic and 

medical purposes, no procedures are known to Applicant, other that Applicant’s own work, that 

successfully achieve an aesthetic effect using targeted and precise ultrasound to cause a visible 

and effective cosmetic result via a thermal pathway by splitting an ultrasound therapy beam to 

two, three, four, or more focal zones for performing various treatment and/or imaging procedures.   

 [0004a]   According to a first aspect of the present invention. there is provided an 

aesthetic ultrasound treatment system for creating multiple focus points with an ultrasound  

1 



transducer, comprising: an ultrasonic probe comprising an ultrasound transducer configured to 

apply ultrasonic therapy to tissue at a plurality of locations at a focal depth with at least one of the 

group consisting of amplitude modulation poling and phase shifting; and a control module 

coupled to the ultrasonic probe for controlling the ultrasound transducer, wherein the plurality of 

locations are positioned in a substantially linear sequence within a cosmetic treatment zone and 

the ultrasound transducer comprises a single ultrasound transduction element, the ultrasound 

transducer being configured to create multiple thermal coagulation points in the tissue 

substantially simultaneously by application of the therapeutic ultrasound.  

[0004b]   According to a second  aspect of the present invention. there is provided the use 

of the above aesthetic treatment system for the non-invasive cosmetic treatment of skin. 
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 CLAIMS 

 

1. An aesthetic ultrasound treatment system for creating multiple focus points with an 

ultrasound transducer, comprising: 

an ultrasonic probe comprising an ultrasound transducer configured to apply 

ultrasonic therapy to tissue at a plurality of locations at a focal depth with at least one of 

the group consisting of amplitude modulation poling and phase shifting; and 

a control module coupled to the ultrasonic probe for controlling the ultrasound 

transducer, 

wherein the plurality of locations are positioned in a substantially linear sequence 

within a cosmetic treatment zone and the ultrasound transducer comprises a single 

ultrasound transduction element, 

the ultrasound transducer being configured to create multiple thermal coagulation 

points in the tissue substantially simultaneously by application of the therapeutic 

ultrasound.  

 

 

2. The aesthetic treatment system of  Claim 1, wherein a first set of locations is 

positioned within a first cosmetic treatment zone and a second set of locations is positioned 

within a second cosmetic treatment zone, the first zone being different from the second zone. 

 

3. The aesthetic treatment system of Claim 2, wherein the first cosmetic treatment zone 

comprises a substantially linear sequence of the first set of locations and the second cosmetic 

treatment zone comprises a substantially linear sequence of the second set of locations.  
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4. The aesthetic treatment system of any one of Claims  1-3, wherein the ultrasound 

transducer is configured to apply ultrasonic therapy using amplitude modulation whereby a 

plurality of portions of the ultrasound transducer are configured to emit ultrasonic therapy at a 

plurality of amplitudes of acoustic intensity, wherein a first amplitude is different than a second 

amplitude. 

5. The aesthetic treatment system of any one of Claims  1-3, wherein the ultrasound 

transducer is configured to apply ultrasonic therapy phase shifting whereby a plurality of portions 

of the ultrasound transducer are configured to emit ultrasonic therapy at a plurality of phases of 

acoustic intensity, wherein a first phase is different than a second phase.  

 

6. The aesthetic treatment system of any one of Claims  1-3, wherein the ultrasound 

transducer is configured to: 

apply ultrasonic therapy using amplitude modulation whereby a plurality of 

portions of the ultrasound transducer are configured to emit ultrasonic therapy at a 

plurality of amplitudes of acoustic intensity, wherein a first amplitude is different than a 

second amplitude; and 

apply ultrasonic therapy phase shifting whereby a plurality of portions of the 

ultrasound transducer are configured to emit ultrasonic therapy at a plurality of phases of 

acoustic intensity, wherein a first phase is different than a second phase.   

 

7. The aesthetic treatment system of any one of Claims 5 and 6, wherein the plurality of 

phases comprises discrete phase values.  

 

8. The aesthetic treatment system of any one of Claims 4, 6, and 7, wherein the 

ultrasound transducer comprises piezoelectric material and the plurality of portions of the 

ultrasound transducer are configured to create a plurality of corresponding piezoelectric material 

variations in response to an electric field applied to the ultrasound transducer.  
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9. The aesthetic treatment system of Claim 8, wherein the plurality of piezoelectric 

material variations comprise at least one of expansion of the piezoelectric material and 

contraction of the piezoelectric material.  

 

10. The aesthetic treatment system of any one of Claims  8-9, wherein at least one portion 

of the ultrasonic transducer is configured to emit ultrasonic therapy at two or more amplitudes of 

acoustic intensity, and wherein the amplitude of ultrasonic therapy emitted by the at least one 

portion of the piezoelectric varies over time.   

 

11. The aesthetic treatment system of any one of Claims  1-10, further comprising a 

movement mechanism configured to be programmed to provide variable spacing between the 

plurality of individual cosmetic treatment zones.   

 

12. The aesthetic treatment system according to any one of Claims  1-10, wherein a 

sequence of individual cosmetic treatment zones has a treatment spacing in a range from about 

0.01 mm to about 25 mm. 

 

13. The aesthetic treatment system according to any one of Claims  1-10, wherein the 

ultrasonic treatment is at least one of a face lift, a brow lift, a chin lift, an eye treatment, a wrinkle 

reduction, a scar reduction, a burn treatment, a tattoo removal, a skin tightening, a vein removal, a 

vein reduction, a treatment on a sweat gland, a treatment of hyperhidrosis, a sun spot removal, a 

fat treatment, a vaginal rejuvenation, and an acne treatment. 

 

14. The aesthetic treatment system of any one of Claims  1-10, wherein the ultrasonic 

transducer is configured to provide an acoustic power of the ultrasonic therapy in a range of 

between about 1W to about 100W and a frequency of about 1 MHz to about 10 MHz to thermally 

heat the tissue to cause coagulation. 
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15. The use of an aesthetic treatment system according to any one of Claims  1-14 for the 

non-invasive cosmetic treatment of skin. 

 

 

 

 

 


