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Hazards

The Working files of TU1208 contain the very few minutes on toxicology of FP
Essentially, there is no evidence that the toxicity of FP was examined in any practical way
by CDEE. There is no “T” number for the compound: the absence of such a number tends
to indicate that there was no formal toxicity testing at CDEE [13]. There are no records in
the archives of the former Medical Divisi%n of CDEE about FP toxicity testing. There are
no CDEE reports on FP toxicity. s

FP is curious in that there is so little data on its toxicity and more interestingly, no earlier
concern about any hazards to the general public from its airborne dissemination. This report
is not concemned primarily with any hazard and it is probably sufficient to record a few brief
manifestations of toxicity testing together with the references. The following verbatim
passages from the 1997 US National Research Council Report, sponsored by the US Army
should suffice for this [14]. They end at para 4.2.4.3.

Toxicokinetics and bioavailability of ZnCdS: Availability of cadmium from ZnCdS

No studies on the toxicokinetics of ZnCdS were found. ZnCdS is insoluble in water and
lipids and poorly soluble in strong acids. A small number of toxicity studies (which do not
meet the current standards of toxicity testing) have suggested that it is not absorbed through
the skin or gastrointestinal tract (Lawson and Alt 1965; Leighton and others 1965). The
subcommittee believes that the lack of solubility of ZnCdS particles together with the
limited toxicity studies implies that it will not be absorbed through the skin or
gastrointestinal tract and that inhaled particles are not likely to be absorbed from the lung
into blood for systemic distribution. Its lack of solubility also suggests that it is highly
unlikely that free cadmium ions would become bioavailable to target organs as a result of
inhalation of ZnCdS. However, information is not available on whether ZnCdS might break
down in the respiratory tract into more-soluble components, which could be easily absorbed
into the body. '

Toxicity

The subcommittee reviewed all available toxicity data on ZnCdS from the Army’s files and
from the open literature. The toxicity database on ZnCdS is limited and consists of eye
irritation and dermal toxicity studies, single dose oral toxicity studies, and observations
reported in a few exposed to high concentrations of the dust for 1-2 years. These data are
summarised below.

Eye irritation from exposure to a phosphor mixture that consisted of 65.4% liquid cosmetic
base (composition not specified) and 34.6% (=35%) ZnCdS (Lawson and Alt 1965;
Leighton and others 1965) was examined by instilling 0.1 mL of the test mixture in the eyes
of adult rabbits and then observing them at 24, 48 and 72 h. The results of the experiment
indicated that ZnCdS has negligible eye-irritation properties (Lawson and Alt 1965).

¢
2

DERA/CBD/JP000322 Page 5 of 56

UNCLASSIFIED



Hazards

4223

4224

4.2.2.5

4226

Page 6 of 56

UNCLASSIFIED

k =1

Dermal toxicity resulting from exposure to ZnCdS was examined by applying the test
mixture at 9.4 g/kg of body weight to 4 rabbits for 24 h. The mixture was injected under a
rubber sleeve fitted around the clipped trunks of the test animals. No toxic effects were
noted, and there was no evidence of dermal irritation during the 3 wk of observation after
the treatment (Leighton and others 1965). ¥

Lawson (1966) and Lawson and Alt (1965) reported on the medical use of ZnCdS for skin
painting as a diagnostic tool for cancer. The compound is a phosphor whose fluorescence
increases with increases in temperature. The authors used material that was composed of
59% CdS and 41% ZnS with less than 0.05% silver, less than 0.0005% nickel, and traces of
halides to detect the higher temperature of blood in veins that leave a cancerous area. The
phosphor was mixed into the same water-soluble cosmetic base used in the Army’s toxicity
studies and painted on the skin over the area of concern. A warm subcutaneous vein leaving
a cancer could be clearly displayed by exposing the painted skin to UV light and observing
the fluorescence of the phosphor. The authors stated that the ZnCdS phosphor was
“sufficiently insoluble to be physiologically inert.”

The only oral studies conducted by the Army were single-dose toxicity experiments in
which rats and dogs were fed the mixture. None of the animals died at the highest doses
tested, which were 10 g/kg of body weight and 20 g/kg of body weight for dogs and rats,
respectively. These tests therefore indicated that the LD., of the mixture - the dose that is
lethal to 50% of the exposed animals - for dogs and rats was greater than 10 g/kg of body
weight and 20 g/kg of body weight, respectively. Because the phosphor mixture used in the
LD, study contained 65.4% liquid cosmetic base and about 35% ZnCdS, the highest dose
of the mixture tested in dogs and rats contained ZnCdS at 3.5 and 7.0 g/kg of body weight,
respectively. To avoid physical injury from the administration of massive doses, higher
doses were not administered to the animals. Thus it appears from these data that ZnCdS is
not acutely toxic when given orally; that finding is consistent with the insolubility of the
compound and its suspected lack of bioavailability.

No toxicity experiments of inhaled ZnCdS area -available in the literature. Because the
ZnCdS particles used in the Army’s dispersion studies were so small, the particles could
probably be inhaled and deposited in the deep lung. The lack of solubility of the particles
suggests that they are not likely to be absorbed from the lung into the blood for systemic
distribution. No information is available on the potential toxicity of the particles in the lung.
It is also not known whether ZnCdS gan be broken down by pulmonary macrophages into
more soluble forms of cadmium. The Arkansas Department of Health evaluated the
possible adverse effects of ZnCdS aerosol exposure from the Army’s tests in White County,
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