PRI LR ARART 5 4

A Preliminary Study of Sampling and Analysis for Common Waste
Anesthetic Gases in Medical Unit
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Nitrous oxide is used as a surgical inhalation anesthetic. Health care professionals
worked in operating rooms or recovery rooms are potentially exposed to nitrous oxide
from various components of the anesthesia delivery system or the exhaled gases of
patients. The possible effects of nitrous oxide exposure included spontaneous abortion,
premature delivery, low birth weight, involuntary infertility, as well as the decrement
in audiovisual performance. It is important to evaluate the potential risks of excess
exposure to waste anesthetic gases and to implement the appropriate controls to
minimize these risks.

We do not yet have a certified standard method for nitrous oxide sampling and
analysis. Current best recommended method for nitrous oxide measurement is
infrared spectrophotometer. The molecular sieve 5A sampling tube was also used to
collect nitrous oxide. After sampling, molecular sieve 5A tube are desorbed and then
analyzed by gas chromatography or infrared spectrophotometer. However, the uptake
rate of nitrous oxide on molecular sieve 5A tube varied with the absorbed mass. The
sampling rate was non-liner and the variance was too large to satisfy. Moreover,
infrared spectrophotometer is easily interfered with carbon dioxide, and its minimum
sampling volume is limited by the cell volume of spectrophotometer when using air



sampling bag instead of field direct reading.

In this study, we try to establish a new method of nitrous oxide measurement. Air will
be sampled with sampling bag and then determine the concentration using gas
chromatography with mass detector. The accuracy and precision of the new method
will be verified. For the co-existing of nitrous oxide and volatile anesthetic gases in a
field environment, we also attempt to analyze those co-existing anesthetic gases,
Sevoflurane, Isoflurane and Desflurane. Finally, a suggested method for nitrous oxide
air sampling and analysis will be drafted.



