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        In this work, an available technical solution that helps people who have 

obesity is considered. Developed system will use low frequency ultrasound to 

help people get rid of fat from non-surgical operations or side effects. 

 

Most of the world's population lives in countries where overweight and 

obesity kills more people than underweight. Over 340 million children and 

adolescents, aged 5-19 were overweight or obese in 2016 [1]. Common problem 

of obesity is likely associated with sedentary lifestyles and unbalanced diets. 

Over 60% of men and 70% of women are dissatisfied of the unwanted fat 

appearance of their body. We know that most people with obesity do not have a 

healthy life. Obesity causes many diseases. It is important that we help a person 

to be healthy and happy in his life [2]. 

The purpose of work is analysis and developing the method and device for 

non-surgical lipolysis using radio frequency (RF) method and 3D body scanning 

into one system for monitoring the dynamics of fat reduction [3]. It is not an 

overall weight-loss method it is not a treatment for obesity.The aim is aesthetic - 

the patient wishes to change and enhance the contour of his/her body. Therefore, 

the development of available technology of external lipolysis is relevant task [4, 

5].  

Low Frequency Ultrasound (LFU) is also known as Ultrasound 

Cavitation. Ultrasonic cavitation works best on parts with localized fat. Such 

areas include the abdomen, flanks, thighs, hips, and upper arms. This procedure 

cannot be performed on body parts like the head, neck, and other bony areas of 

the body.The LFU technology allows a predetermined amount of energy to be 

focused onto the subcutaneous adipose tissue. As the ultrasound waves converge 

towards the targeted area, they cumulate at a certain point and produce the so-

called cavitation (a specific phenomenon that generates small gas bubbles inside 

adipose tissue).  

The developed structure scheme consists of complexUltrasonic treatment 

device that includes 3 one-way transducers, pulse generator, low-noise amplifier 

and some supplied circuits.   

Pulse Generator and High Voltage Amplifier form a low frequency, high 

voltage pulses to excite the US transducer to produce ultrasound waves. For US 

low frequency liposuction 40 kHz frequency pulses are usually used (fig. 1). 

Transducers 1, 2, 3 are managed by Selector Transducer and used for cavitation 

effects in fat at the depth 1,5 cm, 3 cm, 4,5 cm. 
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Figure 1 – Block diagram of Ultrasonic device 

This method of external delivering ultrasound to the fat without 

depositing significant ultrasound energy in the skin would provide the benefits 

of ultrasound disruption of fat with greater safety. The 3D optical scanning 

system may be used to confirm the changes of body contours during this 

treatment.  The main advantage of developed device is easy and safe liposuction 

and availability for wide use. Specialized device for US liposuction can be 

widely used by medical practitioners of Cosmetology clinics [3-4]. 
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