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During the process of electrosurgery, “surgical smoke,” a kind of air
pollution is generated. This pollution has effects on operating room workers.
It is necessary to protect their health from exposure to hazardous smoke by using
a pollution control device called a Surgical Smoke Evacuator. At present there
is no manufacturer of this device in Thailand. Moreover, the cleaning cartridges
of this device need to be changed. There is a lack of information on changing of
these materials, leading to risk of exposure to the hazardous smoke again. The
purpose of this study was to design and construct a prototype unit.

Simulated Electro-surgery was done to study the device’s efficiency and to
determine it’s cleaning cartridges lifetime. Contaminant in smoke was divided
into two types based on their properties. The first type was in the form of
particulate and the second was gas-vapor. Toluene was selected to be an
indicator for the second type. As a result of this study it was found that the
smoke evacuator had different collecting efficiency between the particulate and
the gas-vapor (87.71% for particulate and 97.33% for gas and vapor). Removal
efficiency was 99.69% for the gas-vapors, but in case of particulate, the
measuring device in this study was not able to measure particles below 0.3
micron, which could pass the cleaning cartridge. When the cleaning cartridge
was tested for the longevity, it was found that the average of 2,um pore size pre-
filter and cross-area 79.2 cm® could be used for 10 times in surgery and
penetration of 20.7 gram adsorbent (density 0.73 g/cm ) had begun after the
tenth cutting. Lifetime of pre-filter applied on cutting fatty tissue was less when
compared to the cutting of non-fat tissue. Data was analyzed statistical methods
and could predict dust loading capacity and adsorbent loading capacity
equations. Statistical tests showed that, application of the designed system to
Electro surgery significantly reduces concentration of pollution both particulate
and gas-vapor. The designed system has more than 80% in both collecting and
removal efficiency at 95% confidence interval.
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