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ABSTRACTCellulite is a topographic skin change that is nearly ubiquitous in postpubertal women. This article
describes a complete prototype system that can be used in electrotherapy treatments, that is, in medical
treatments involving electric currents. Most systems have been made in the treatment of cellulite disconnect
shock or wave applied to the patient, requires an external factor. But in this system, this process is done
Automatically.
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INTRODUCTION:
Cellulite is a topographic skin change that is
nearly ubiquitous in postpubertal women (1).
Several theories of cellulite pathophysiology have
been formulated during recentyears. Their main
ideas are reflected in the different names given to
describe cellulite, e.g. nodule liposclerosis,
oedematose fibrosclerotic panniculopathy, gynoid
lipodystrophy, dermatomyoliposclerosis, etc(2).
Cellulite is more common in women than in men.
The reason for this is that a layer of connective
tissue is more irregular and discontinuous in
women than in men (3).
Despite the great interest in the treatment of this
condition and the huge market for topical
treatments aimed at improving its appearance,
cellulite is still an enigmatic condition and largely
a non-topic of minor, if any, importance for

medical researchers(4). Many diverse treatments
have been tested to treat cellulite, including
iontophoresis,
ultrasound,
thermotherapy,
pressotherapy,
lymphatic
drainage
and
electrolipophoresis which all enhance skin
microcirculation (5).
II: MATERIALS AND METHODS:
SYSTEM DESIGN
For design this system we use of Muscular BioStimulator (2nd Version) (6) and In fact, it has
been automated. A prototype system is simulated
by Proteus Professional v7.10 software before
construction system. simulatied System and output
waveform are shown in Figures 1 and 2. As
expected, the output signal has frequency of 80 Hz
and 160 volts peak to peak amplitude.

F.1: the system simulated circuit

F.2: output signal of the simulated system

After obtaining the desired results of circuit simulation, we build The prototype of the system.
System consists of a main unit and two electrodes that is located in the region of the hips, waist merchants
and Causes physiological effects in the treatment of cellulite by creating electrical current, and has
remarkable results in mentioned areas where will be reflected. Block diagram of system is shown in F.3.
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F.3: block diagram of system

In this circuit,output is been high, by detecting a voltage of the third line on pin 2 of IC.Pin2,control pin3.
When main switch (SW1) is closed, current flows and the IC 7555 will get a supply voltage of 9V battery.
The IC here is wired astable multivibrator which produces continuous pulses of frequency 80Hz at the
output. the transformer primary is connected across the resistor which steps up this voltage and a higher
voltage is obtained at the secondary windings. The diode D3 is connected so as to protect transistor Q3
against high voltage pulses generated by the transformer. Separate electrodes are connected to each ends of
secondary winding of transformer T1.Using pot meter P3 we can control the intensity of current sensing at
the electrodes. The brightness level of LED(D1), indicates the amplitude of the pulses. Potentiometers p1
and p2, determine pulse rate and the pulse width. Whatever the value is greater, the intensity of the current
and voltage output will be higher. The output voltage is about 150V but the output current is so small that
there is no threat of electric shock. After attaching electrodes to the body flip switch SW1 to activate the
circuit and rotate the knob of intensity control preset VR3 very slowly until you feel a slight tingling
sensation. By pressing SW2, charging the capacitor c2 is started and not until the capacitor is charged, the
voltage is not applied to the IC 1. The charging capacitor c1, the current pulse is applied to the base of
transistor 1 that will discharge the capacitor C1.when SW1 is connected,the interfere in the resistors R9
disturbed output pulse and pulse shape will change. turning on diode 1, indicates that voltage is applied to
both ends of the transformer. T1 is a small mains transformer 230 to 12V @ 100 or 150mA. It must be
reverse connected, i.e. The 12V secondary winding across Q3 Collector and negative ground, and the 230V
primary winding to P3 and output Electrodes. A counter is designed to display time on a 16 × 2 character
LCD automatically and cut automatically, the electrical signal after 30 minutes.For this purpose we use a
microcontroller Atmega16. Figure 4 shows the circuit diagram timer.

F. 4: the circuit diagram timer
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The program for micro was written in C language and we used ”CodeVisionAVR”compiler to dvelop the
code. In this circuit,is used two interrupts.First interrupt is activated by the PD2. The switch interrupt
connecting transistor(Q5) is in active region. 9 volts battery applied to the base of the transistor and the
interrupt is enabled and the timer resumes its count. Second interrupt,is external interrupt,that is connected
to the micro INTRUPT 0 to re-initialize the timer to zero cc. This interrupt, makes timer clear that each of
seconds to first interrupt and to jump to the first intrrupt and cc is a large unit. In F.5 is shown the
electronic board of system without timer part.

F.5 : electronic board of system without timer part

The display shown in Figure 6 represents the time of treatment. Volume embedded in the device is used to
adjust the amplitude of the applied pulses to patient.

F.6: Exterior view and display device made.

III: EVALUATION OF SYSTEM PERFORMANCE
DISCUSSIONS
In this system, 9 V DC input from a battery that produces a rectangular waveform,with voltage of 110 volts
and frequency of 80 Hz and current of 100 to 150 mA of output produced. Voltage and current can be
controlled via a potentiometer. Generated pulses through electrodes applied to positions with cellulite. The
duration of each session treatment for each position is, 30 min. At the end of this period, electric signal is
applied to the skin is cut automatically. This is despite the fact that many systems have been made in the
treatment of cellulite disconnect shock or wave applied to the patient, requires an external factor.But in this
system, this process is done automatically. The counter displays time on a 16 × 2 character LCD up to in
the event of an internal error in the system, disconnect pulse to be done manually. Figure 7 shows the
output signal of the simulated system.
The waveform of the output pulse is measured in an experiment and is shown im figure 8.
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F.8: The waveform of the output pulse. Oscilloscope probe is set on ×10.

The convergence of Output waveform with the output circuit simulation indicates high accuracy and
performance of the internal circuitry system that is built. Should be said about the the practical noises on
the output during the test, DC power supply is used to replace the batteries does it entail the network noise.
This is the important that the system can be used in the cases of battery and connection to power via
charger 9 volt. Figure 9 shown final system with Two electrodes made of tin.

F.9: final system

CONCLUSIONS
Easy assembly capability, using low electric
circuits and components, in addition to reducing
the weight and dimensions of the system, leads to
reduced costs. Another feature of this system is
simplicity and portability and easy to use user.
This system is also easily expandable and changes
in methods of stimulation and commissioning,
process control and keying changes to the
structure of electrodes is connected to positiontreated, easily be applied.
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