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INTRODUCTION

OVER THE PAST FIFTEEN YEARS CONSIDERABLE ATTENTION HAS
been given to the combustion toxicity of materials. This concern has
largely been the result of a recognition that most fire deaths result from
the inhalation of toxic gases, particularly carbon monoxide (Harland
and Wooley, 1979; Halpin and Berl, 1978; and Birky et al, 1979).
Although the relative importance of toxicity in the overall fire hazard of
a material is not known, it is recognized to be one of the many factors,
(i.e. quantity, configuration, compartment volume and surface area, ven-
tilation, flammability and combustion properties, presence and type of
ignition source, fire protection systems, building occupancy, and code
enforcement) which influence fire hazard (likelihood or probability of in-

_jury).

"" One of the materials which has drawn particular attention over the
years is polyvinyl chloride (PVC). Many early attempts to compare the
combustion toxicity of PVC and other materials with natural products
such as wood involved the analysis of combustion gases and their
respective toxicities, While qualitative and quantitative differences
were found, many materials released similar types, namely commonly
known asphyxiants such as carbon monoxide (CO} and carbon dioxide
(COy), irritants, and complex organic chemicals. In the case of PVC and
wood, both materials produced CO and CO, and complex organics.
However the subject of real contention was the production of irritants—
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ABSTRACT: Tnmmtyofsmokcnsonlyoncofmmyﬁdondctcrmnmgzhchmrﬂonbensk ’
mﬂungnfapmductmmvolvodmaﬁmmnspeuﬁcmm Other factors include: - -
amount of smoke (i.c., concentration of combustion products in the atmosphere), rate and
quantity of heat relcase, mass loss rate, and fame spread rate, as well as such “environmental”
factors as ignition source characteristics, fire detection and suppression devices, building occu-
pancy, and code enforcement. A factor almost specific to the smoke gmemmd from buming -
poly (vinyl chloride) (PVC} is the decay of hydrogea chloride (HCT) by reaction with building

..surfaces. The values of smoke toxic potency méasured will also benﬂ‘ectedbyanumberof'-'

.-- parameters, including combustion mode,. cxpomle .mode, toxicological end pomt, md statis- -

_ tical analysis of results. ' -

7 Aauaalfactot. often ovalookod, xsthcchmocofa.nammal modd appmprmcasamro— .
T gate for man, and its validation. Test animal¥ are frequently chosen on the basls of conve-
_ nience, cost, or other characteristics (e.;. sensitivity) rather thdii'because of their nmi!anty to’

- man, This is particularly important in combustion toxicology, where one test speue: may not
be a good model for ail the major combustion products generated. Thus, comparisons of mate- -
rials producing different major combisstion products must be approached with caution to
ensure that any appan:ut differences encountered in tests are not m:nply an artu‘aa of test
species.

Over recent years, macaang evtdcnoe hassurfaoed that some mdcnt spec:s are poor models - -

: for the toxic response of man to irritaat gases or to smoke-containing irritants, Studies on HCl

(as a pure gas) and on the smoke gencrated from the burning of PVC have indicated that mice
are much more sensitive than rats. More importantly, they are much more sensitive than pri-
mates. It has 2iso been established that rats are a good model for primates in terms of the lethal
effects of irritant products. Although primates have survived 15-min exposures to 10 000 ppm-
of HCY, 2500 ppm is lethal to mice. Moreover, under the same exposure conditions, mice will
die at PVC smoke levels four to scven times lower and HCl levels seven to ten times lower thaa .«
those at which rats will In contrast, lethal doses ofasphymants such as cazbon monondc (QO) -
are similar in rats and mice. ‘

These results indicate that the response of the mouse mgmﬁc.mtly ovemumatm the toxic'
potency of HCl and of PVC smoke to man. '
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