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Abstract
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Hemodialysis is therapeutic process which eliminates the toxic waste products from the
body when the kidney fails. It can be achieved by using a machine called hemodialysis unit.
While the hemodialysis unit is functioning, some critical conditions may occur in the filtration
system, leading the danger to person who is under the treatment. Under such a serious situation,
the correction should be done as fast and effectively as possible. It is difficult to train the staff to
have an experience by studying from the real situation, because it was dangerous for the patient.

The objective of this study is to design and construct a training instrument which can
generate the most three critical conditions happening frequently during the hemodialysis process;
the air bubble in the blood circulation circuit, the leakage of the blood in the dialysate circuit, and
the obstruction at the vascular access. To construct this instrument, many of the industrial devices
are utilized and assembled in the compact case. The operation of all devices is controlled by the
microcontroller PIC18F458, and the status of operation is displayed by using the graphic LCD.

The test was made by connecting the constructed instrument to the commercial
hemodialysis unit. All critical conditions were adjusted. The result showed that the constructed
instrument can correctly generate all the critical conditions following the objectives. Therefore,
the constructed instrument has the characteristics that benefit for training the staff to have an

experience in order to decrease the risk of the patient during the hemodialysis.



