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This research aims to investigate and to design the control thermal instrument of
polymerase chain reaction used for unlimitedly duplicating the quantity of DNA synthesis
administered in laboratory tubes. The DNA synthesis was produced when the changes
of temperature occurred. There were 3 stages of temperature changing as follows:
denaturation, annealing and extension, respectively. The microcontroller was mainly
used for evaluating thev deviated temperature «control which occurred during the
polymerase chain reaction of DNA synthesis in laboratory tubes. The result obtained
was very important and useful in many research applications, for example, DNA
sequencing, molecular cloning, Dnase | footprinting, genome mapping, evolutionary
analysis, medical diagnosis which is used in disease analysis such as HLA typing,
infec;ted diseaéés, cancers, the abnormal genetic diseases, and in medical
jurisprudence which provides the evidence proving in a legal action. In addition,
polymerase chain reaction is also modified for GMO'S (Gentically Modified Organisms)
technique in improving genetic information of various organisms.

The reaction was started when the sample (25 microliters) of DNA from human
was placed in the polymerase chain reaction thermal cycler. In first stage, the
temperature was set at 95°C for 600 seconds to separate the DNA from double helix
into single strand. Then go to the second stage (thermal cycle), the thermal cycle
profiles were set the temperature at 96°C for DNA denaturation for 120 seconds, then
shifted to 59°C for annealing for 60 seconds and 69°C for extention for 60 seconds,

respectively, until completing 35 cycles The third stage, the temperature was set at
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72°C for 420 seconds, which allowed the completion of DNA synthesis. And the final
stage, the temperature was set at 4°C for maintenance the sample until use.

This design was very useful and practical for the basic study in department of
Applied physics and Medical instrumentation and for the interested person to improve
and develope this equipment in the upcoming future. It could also be used to support
the production of the medical instruments in local with low price and reduce the import
of the medical instruments from foreign countries.
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