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FIRE TOXICOLOGY FROM THE NATIONAL ACADEMY OF SCIENCES (NAS)
POINT OF VIEW

The Subcommittee on Fire Toxicology of the Committee on
Toxicology is now an element of the recently established Board
on Toxicology and Environmental Health Hazards of the National
Academy of Sciences. At the request of NASA, the Subcommittee
on Fire Toxicology undertook the tasks of evaluating the state-
of-knowledge in fire toxicology and recommending guidelines for
establishing standard approaches for testing the toxicity of
polymeric materials in fires.

The Subcommittee published its recommendations in the August
1977 NRG report, Fire Toxicology: Methods for Evaluation of
Toxicity of Pyrolysis and Combustion Products, Report No. 2.
Method guidelines included recommended pyrolysis/combustion
conditions, animal exposure conditions, and end points to be
measured. The subcommittee concluded that acceptable screening
tests to evaluate the relative toxicities of the pyrolysis/
combustion products of materials are not currently available,
and more research is needed in this area. It did, however,
recommend the following guidelines for developing the needed
methodology.

"A. Materials should be evaluated under both pyrolysis and
flaming conditions. Both gaseous and particulate combustion
products should be mixed uniformly in the chamber atmosphere
without being unduly subjected to surface condensation. There-
fore, it is highly desirable to use one chamber for both pyrolysis
and animal exposure.

B. Small rodent species such as rats or mice should be used
as the animal model. Enough animals to give statistically valid
results must be used at each exposure condition. The time of
exposure should be in the range of 15 to 30 minutes, preferably
30 minutes. The temperature in the animal exposure chamber should
not exceed 35°C and the oxygen level should be maintained above
16%.

C. Incapacitation is considered to be the most important end
point since it should be directly related to escape capability.
Laboratory animals should be held for 2 weeks postexposure and
observed for behavioral and physical changes as a measure of
latent effects.

D. As a minimum set of parameters, temperature, carbon
monoxide, carbon dioxide, and humidity should be monitored in the
chamber during exposure of animals. Other toxic degradation
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products such as hydrogen chloride or hydrogen cyanide, which
could be anticipated because of the type of polymer under test,
should also be monitored. Further, the smoke density in the
animal chamber should be measured as a function of time follow-
ing initiation of pyrolysis/combustion of the material.

E. Relative toxicity of material should be determined by com-
paring test materials with reference materials, either those
currently in use or candidate materials, rather than attempting
to make absolute toxicity evaluations."
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CHARGE TO THE COMMITTEE ON FIRE TOXICOLOGY

1. REVIEW THE CURRENT STATE OF KNOWLEDGE AND METHODOLOGY FOR
TESTING THE TOXICITY OF MATERIALS INVOLVED IN FIRES ON AIRCRAFT,
SPACECRAFT, AND OTHER TRANSPORTATION SYSTEMS AND IDENTIFY ONE
OR MORE "BEST AVAILABLE" TECHNIQUES.

2. TO CHARACTERIZE IDEAL TEST METHODS AND RECOMMEND RESEARCH
TOWARD THEIR DEVELOPMENT.

3. EVALUATE CURRENT DATA ON SELECTED MATERIALS FOR THEIR
TOXICOLOGICAL CHARACTERISTICS IN FIRE.
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FIRE TOXICOLOGY

METHODS FOR EVALUATION OF TOXICITY
OF PYROLYSIS AND COMBUSTION PRODUCTS

RECOMMENDED GUIDELINES ON METHODOLOGY

THE COMMITTEE HAS DEVELOPED GUIDELINES FOR A SCREENING PROCEDURE
TO EVALUATE THE TOXICITY OF THE PYROLYSIS/COMBUSTION PRODUCTS OF
POLYMERIC MATERIALS. ITS OBJECTIVES ARE TO SUGGEST A STANDARD
METHOD FOR PYROLYZING OR BURNING SAMPLES THAT WILL SIMULATE THE
NOXIOUS ATMOSPHERES THAT COULD BE ENCOUNTERED IN "REAL" FIRES
AND TO SPECIFY STANDARDIZED EXPOSURE CONDITIONS AND END POINTS
FOR FIRST-LEVEL SCREENING OF MATERIALS.
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RECOMMENDED END POINTS

OBSERVATION

INCAPACITATION

MORTALITY

CARBOXYHEMOGLOBIN DETERMINATION
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