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Tetrafluoroethylene (116-14-3)
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Table AEGL %5E{#E

10 min 30 min 60 min 4 hr 8 hr
AEGL 1 27 27 22 14 9.0
AEGL 2 69 69 55 34 23
AEGL 3 420 420 330 210 100
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TABLE 6-1 AEGL Values for Tetrafluoroethylene

End Point
Classification 10 min 30 min lh 4h 8h (Reference)
AEGL-1? 27ppm  27ppm  22ppm  14ppm 9.0 ppm NOAEL for
(nondisabling) (110 (110 (89 (56 (37 reversible renal
mg/m’) mg/m’) mg/m’) mgm’) mgm’) lesions in rats
and mice (Keller
et al. 2000).
AEGL-2 69ppm  69ppm SS5ppm 34ppm 23ppm  NOAEL for renal
(disabling) (280 (280 (220 (140 (92 necrosis in rats
mg/m3) mg/m3) mg/m3) mg/m3) mg/m3) (Odum and
Green 1984).
AEGL-3 420 ppm 420 ppm 330 ppm 210 ppm 100 ppm 4-h BMCLg;s
(lethal) (1,700 (1,700 (1,400 (850 (430 for lethality in
mg/m’) mg/m’) mg/m’) mgm’) mgm’) hamsters (Haskell

Laboratory 1980).

®Tetrafluoroethylene has no distinctive odor.



APPENDIX C

CANCER ASSESSMENT OF TETRAFLUOROETHYLENE

The US Environmental Protection Agency (EPA) has not conducted a cancer
assessment of tetrafluoroethylene. NTP (1997) has conducted cancer bioassays for
this chemical in F344 rats and B6C3F1 mice. There was clear evidence of carcino-
genicity in male and female rats and male and female mice.

Groups of 60 male F344/N rats were exposed to tetrafluoroethylene at 0, 156,
312, or 625 ppm for 6 h/day, 5 days/week for 104 weeks (NTP 1997). A statistically
significant increase in hepatocellular adenomas or carcinomas (4/50, 7/50, 15/50,
and 8/50) and renal tubule adenoma or carcinoma (single sections 1/50, 0/50, 6/50,
and 3/50; single and step sections 3/50, 5/50, 9/50, and 13/50) were found. The inci-
dence of any of these tumors in male rats was 5/50, 7/50, 16/50, and 11/50 with in-
creasing concentration.

Groups of 60 female rats were exposed to tetrafluoroethylene at 0, 312, 625,
or 1,250 ppm for 6 h/day, 5 days/week for 104 weeks (NTP 1997). A statistically
significant increase in hepatocellular adenoma or carcinoma (0/50, 7/50, 12/50, and
8/50), hepatic hemangiosarcoma (0/50, 0/50, 5/50, and 1/50), renal tubule adenoma
or carcinoma (single sections 0/50, 3/50, 1/50, and 5/50; single and step sections
0/50, 3/50, 3/50, and 10/50), and mononuclear cell leukemia (16/50, 31/50, 23/50,
and 36/50) was found. The incidence of any of these tumors in female rats was
16/50, 33/50, 32/50, and 41/50 with increasing concentration.

In the same study (NTP 1997), groups of 58 male and 58 female B6C3F1 mice
were exposed to tetrafluoroethylene at 0, 312, 625, or 1,250 ppm for 95-96 weeks. In
male mice, a statistically significant increase in the incidences of hepatic hemangio-
ma or hemangiosarcoma (0/48, 26/48, 30/48, and 38/48), hepatocellular adenoma or
carcinoma (26/48, 34/48, 39/48, and 35/48), and histiocytic sarcoma in all organs
(0/48, 12/48, 7/48, and 7/48) was found. The incidence of any of these tumors in
male mice was 24/48, 35/48, 47/48, and 44/48 with increasing concentration. In fe-
male mice, a statistically significant increase in the incidences of hepatic hemangio-
ma or hemangiosarcoma (0/48, 31/48, 28/47, and 35/47), hepatocellular adenoma or
carcinoma (17/48, 33/48, 29/47, and 28/47), and histiocytic sarcoma in all organs
(1/48, 21/48, 19/47, and 18/48) was found. The incidence of any of these tumors in
female mice was 17/48, 45/48, 45/48, and 44/48 with increasing concentration.

These data were used to derive an inhalation unit risk for tetrafluoroethylene us-
ing procedures consistent with EPA (1994, 2005) guidelines. The total cancer risk of
any tumor is the value of interest; therefore, the data on the incidence of any tumor that
was statistically significant was used. The derivation of the inhalation unit risk was
calculated after conversion to continuous exposure (24 h/day and 7 days/week) as de-
scribed in EPA (1994). Exposure in the bioassay in ppm was multiplied by 6 h/24 h
and 5 days/7 days. The multi-stage model was used to calculate the lower 95% confi-
dence limit for a 10% tumor response (BMCL10). If data from all concentrations did
not provide an adequate fit, the highest concentration was omitted. The inhalation unit
risk was calculated by dividing 0.1 by the BMCL,,. The calculated inhalation unit risks
from the individual bioassays were 0.00598 (ppm)” for male rats, 0.00798 (ppm)” for



female rats, 0.0149 (ppm)-1 for male mice, and 0.0413 (ppm)-1 for female mice. The
geometric mean of these values (0.013 [ppm]” or 5.32 x 10 [mg/m3]'l) was used in
the calculation of the carcinogenicity assessment as described in NRC (2001).

Calculations to estimate a concentration of tetrafluoroethylene that would
cause a theoretical excess cancer risk of 10™ are presented below:

Risk of 1 x 10™*: (1 x 10 risk) + (5.32 x 10> mg/m’)" = 1.88 x 10° mg/m’

To convert 1.88 x 10° mg/m’ for a 70-year exposure (25,600 h) to a 24-h

exposure:

24-h exposure = dose x 25,600 h
= (1.88 x 10 mg/m’) x 25,600
=48.15 mg/m’

To account for uncertainty regarding the variability in the stage of the cancer
process at which tetrafluoroethylene may act, a multistage factor of 6 is applied
(Crump and Howe 1984):

(48.15 mg/m’) + 6 = 8.0 mg/m’ (2.0 ppm)

Therefore, on the basis of potential carcinogenicity of tetrafluoroethylene, an
acceptable 24-h exposure would be 8 mg/m’ (2.0 ppm). If the exposure is limited to a
fraction of a 24-h period, the fractional exposure becomes 1/fraction x 24 h (NRC
1985).

24-h exposure = 8.0 mg/m3 (2.0 ppm)
8-h exposure = 24 mg/m’ (5.9 ppm)
4-h exposure = 48 mg/m3 (12 ppm)
1-h exposure = 192 mg/m’ (47 ppm)

0.5-h exposure = 385 mg/m3 (94 ppm)

For 10-5 or 10-6 risk levels, the 10-4 values are reduced by 10-fold or 100-fold.
The mechanism of action that leads to renal tumor formation may be attributed to
renal tubule damage via the processing of the glutathione conjugate. Cell necrosis
followed by constant regeneration of the epithelium in the kidney (increased cell
proliferation) results in greater opportunity for error in DNA synthesis and mutation.
The mechanism of action leading to neoplasms in the liver and other organs is un-
clear. No treatment-related lesions of the liver in rats or mice of either sex were
found after 16-day or 13-week exposures to tetrafluoroethylene at 5,000 ppm for 6
h/day, 5 days/week, although hepatic weights were increased (NTP 1997). Because
of the uncertainties inherent in assessing excess cancer risk following a single acute
exposure of 8 h or less duration, the acute toxicity values were used to set the AEGL
values for tetrafluoroethylene.
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