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Reducing Exposure to Anesthetic Gases

Epidemiological and toxicological studies have suggested that chronic exposure to low
levels of anesthetic gases may be dangerous to human health. Reported hazards include
increased rates of cancer, spontaneous abortion, congenital abnormalities of offspring, and
kidney and liver disorders. The National Institute for Occupational Safety and Health has
recommended an exposure limit of two parts per million for halogenated anesthetics for the
duration of gas administration.

In order to decrease exposure levels, the following technique for anesthetizing animals has
been outlined by the National Institute of Environmental Health Sciences. While this
technique was developed for handling methoxyflurane (MOF), it is appropriate for handling
all halogenated anesthetic gases (including isoflurane).

1. All procedures performed in the laboratory areas should be done in a
ventilated hood which exhausts outside of the laboratory.

2. All Equipment outside of ventilated enclosure should be leak tested.
3. Personnel should wear nitrile gloves at all times to minimize skin absorption.
4. Animals should be induced in a box or nose cone inside of a ventilated hood

or exhausted device.

5. Experimental procedures involving these animals should be performed in
well-ventilated areas, preferably within a hood.

6. All waste materials and carcasses should be sealed in a double layer of
plastic bags and stored in an explosion-safe refrigerator for disposal by
incineration.

7. When anesthesia gas is used properly within a fume hood, exposures have

been shown to be negligible.

Commercial anesthesia machines should be equipped with properly operating waste gas
scavenging systems or the equipment should be operated within a chemical fume hood.

There are a variety of anesthetic agents effective in inducing anesthesia in laboratory
animals; the most common other than ethyl ether are the halogenated agents (e.g.,
methoxyflurane, halothane, enflurane, isoflurane, and occasionally, chloroform). In



choosing the appropriate anesthetic agent, certain safety aspects in addition to the
physiological effects desired should be considered. The halogenated anesthetic agents
are volatile but are not flammable and may pose a significant toxic hazard to laboratory
personnel who might be inadvertently exposed to the material. Isoflurane is the less toxic
gas compared to the other halogenated agents, but the exposure levels currently are still
recommended below 2 ppm.

In addition, routine use of ether poses a storage and safety problem beyond the need for a
flammable storage cabinet. Ethers may form highly explosive peroxides and are extremely
flammable. Therefore, a controlled inventory system is suggested for preventing
peroxidation of ethers in the laboratory (see Safetygram 122). Etherized animal carcasses
also require precautions for storage and disposal; several incidents have been reported
where the temporary storage of etherized animal carcasses in non-explosion safe
refrigerators has resulted in explosions.

If you have any questions, please feel free to call EHS at x1451.



