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Abstract: There are many kinds of electrical current utilized to stimulate nerve and muscle for physical
therapeutic purposes. One of those is a diadynamic current that effects to relieve pain, relax muscle and
increase blood circulation. A microcontroller and specific electronic circuits were applied to generate five
forms of the diadynamic current — MF, DF, CP, CPid and LP. The current intensity ranged from 0 to 80 mA
and the treatment time was adjusted from 0 to 15 minutes. Instead of placing a known value resistor on the
patient’s nerve and muscle treatment region, it was connected to the output port of the micro controller. The
generated current waveform and intensity across the resistor were then measured and displayed on
oscilloscope. The amount of current intensity was calculated using Ohm’s law. The experiment showed that
this constructed electrical stimulator correctly produced all desired waveforms of diadynamic current,
accurately released the stimulating current at desired level and constantly maintained the current intensity
when the tissue resistance was changed. For this reasons, the constructed diadynamic current stimulator can
be practically used for therapeutic purposes.

Introduction : Electrical currents have been used for therapeutic purposes for hundreds of years. With the
development of different forms of electrical generators during this century, the types of electrical currents
employed in the therapeutic applications have proliferated. One of those is the diadynamic currents
introduced by France dentist, Pierre Bernard. There are two basic forms that are DF and MF. DF(diphase
fixe) known as full-wave rectified sinusoidal current is a continuous series of 10 ms sinusoidal pulses
resulting in a frequency of 100 Hz. MF (monophase fixe) consists of a series of 10 ms half sine wave-shaped
pulse with 10 ms pulse intervals resulting in a frequency of 50 Hz. If these two current forms — MF and DF —
are applied alternately for 1 second each the resulting current is called CP module ( module en courtes
periodes). CPid module is similar to CP module but the amplitude is increased by approximately 10 %
during DF phase. If two MF currents are applied so that one series of pulses occupies the pulse intervals of
the other and one is of constant intensity while the other is surged, the result is called LP module (module en
longues periodes). The length of each surge and surge interval is usually 5 or 6 seconds. All mentioned
forms of diadynamic currents is shown in figure 1.
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Figure 1. Diadynamic Current Waveforms
This study introduces the design and construction of the diadynamic current stimulator for utilizing in
physical therapy. Five forms of diadynamic currents can be produced: DF, MF, CP, CPid and LP. The
current intensity can be controlled from 0 to 80 mA and the treatment time can be adjusted from 0 to 15
minutes.

Methodology: The design and construction of the diadynamic current stimulator are based on the block
diagram in figure 2. All operations take place under the control of the central processing unit(CPU), the
89C52 microcontroller. The desired current waveforms and intensity are easily selected by turning the
current selector and intensity control knob respectively. Both information need to be converted from analog
to digital form for processing by the microcontroller, therefore the ADCO0832, a 8-bit successive
approximation analog to digital converter(ADC) with a serial input/output and configurable input multiplexer
with 2 channels, has been used. Besides the treatment times and polarity can be set by pressing the input
switches connected to the input/output ports of the microcontroller. By using the MAX7219, a compact,
serial input/output common cathode display driver that interfaces microcontroller to 7-segment numeric LED
display, the adjusted treatment time and current are visibly showed. After the microcontroller collects and
processes all acquired data, it send out the series of data corresponding to the selected waveform of
diadynamic current to the digital to analog converter(DAC), AD7524. The DAC output voltage is connected
to the input of the output stage and its amplitude is determined by the reference voltage derived from the
adjustment of the current intensity. The output state is a current source circuit. The output current is the
current passing through the patient’s muscle and nerve, also called patient current. It is constantly controlled
by the amplitude of input voltage obtained from the DAC output. The polarity relays are designed to
cooperate with the output stage to define the stimulating polarity. For testing, a known value resistor is
connected to the output instead of the patient’s muscle and nerve. The amplitude and waveform are
measured by using the oscilloscope. The output current is calculated by Ohm’s Law and compared with the
theoretical output current from the design.
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Figure. 2. Diagram of diadynamic current stimulator.




Result, Discussion and Conclusion
The diadynamic waveforms from the constructed electrical stimulator are measured and showed in
figure 3. Only four types of current can be properly recorded and displayed on screen of the oscilloscope.
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Figure 3. Didynamic current waveforms recorded from the constructed stimulator.

The information from the experiment showed that the constructed electrical stimulator can properly
generate all kinds of diadydinamic waveforms with the acceptability of desired output current. Moreover,
the produced output currents are also able to adapt with the change of the resistance. Therefore, the electrical
current passing the patient’s muscle and nerve will be able to vary with the resistance of tissue as well. For
this reasons, this constructed stimulator could be properly applied for utilization in the therapeutic purposes.
In the therapeutic applications, the electrodes are used to conduct the electrical current from the stimulator to
patient. A problem was met during the use. The poor contact sometimes occurs between the electrode-skin
interfaces. The performance of this constructed stimulator would be better if it will be developed to be
detectable the electrode-skin interface.
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