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In recent years, with the development of endoscopic surgery, the surgical smoke generated when
using energy devices such as electrocautery has become a problem. Particularly in laparoscopic
surgery, which is performed in an enclosed space, the generation of surgical smoke narrows the
doctor's view during the surgery, which may lower the quality of the surgery. It is also known to
contain particulate matter and VOCs, which may adversely affect the health of medical personnel
due to long-term exposure. The purpose of this study was to develop a domestic, reliable, and
relatively inexpensive removal device for surgical smoke. As a device for removal, we designed
and developed a device that draws air containing surgical smoke from the abdominal cavity,
purifies it through a filter, and returns it to the abdominal cavity. The device was equipped with a
HEPA filter to remove particulate matter, an activated carbon filter to remove VOCs, and a water
trap to collect aspirated blood, etc. The particles generated by the atomizer at a flow rate of 2 LPM
from a 0.5 wt% ammonium sulfate solution were aspirated by the device at a flow rate of 15 LPM,
and the particle collection efficiency was confirmed to be 100% for 100 seconds for small particles
of 0.01 to 1 ym in diameter. The collection efficiency for VOCs was also confirmed to be 100 % for
100 s when air containing 1.5 LPM of volatilized acetone was aspirated at a flow rate of 15 LPM.
The cost of making the device was also evaluated, and it was possible to make the device at 1/10
of the cost of existing devices, although the price was based on the cost of raw materials. In an
experiment assuming use during actual surgery, it was confirmed that the device had a particle
collection efficiency of about 90% and a VOC reduction rate of about 70%, and it is expected that
similar results will be obtained in actual surgery settings.
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In recent years, with the development of endoscopic surgery, the surgical smoke generated when using energy devices such as
electrocautery has become a problem. Particularly in laparoscopic surgery, which is performed in an enclosed space, the generation of
surgical smoke narrows the doctor’'s view during the surgery, which may lower the quality of the surgery. It is also known to contain
particulate matter and VOCs, which may adversely affect the health of medical personnel due to long—term exposure. The purpose of
this study was to develop a domestic, reliable, and relatively inexpensive removal device for surgical smoke. As a device for removal,
we designed and developed a device that draws air containing surgical smoke from the abdominal cavity, purifies it through a filter,
and returns it to the abdominal cavity. The device was equipped with a HEPA filter to remove particulate matter, an activated carbon
filter to remove VOCs, and a water trap to collect aspirated blood, etc. The particles generated by the atomizer at a flow rate of 2
LPM from a 0.5 wt% ammonium sulfate solution were aspirated by the device at a flow rate of 15 LPM, and the particle collection
efficiency was confirmed to be 100% for 100 seconds for small particles of 0.01 to 1 ¢ m in diameter. The collection efficiency for
VOCs was also confirmed to be 100 % for 100 s when air containing 1.5 LPM of volatilized acetone was aspirated at a flow rate of 15
LPM. The cost of making the device was also evaluated, and it was possible to make the device at 1/10 of the cost of existing
devices, although the price was based on the cost of raw materials. In an experiment assuming use during actual surgery, it was
confirmed that the device had a particle collection efficiency of about 90% and a VOC reduction rate of about 70%, and it is expected
that similar results will be obtained in actual surgery settings.
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