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» Noncancer effects
Acute irritation (eyes, nose, throat) above 1 ppm
Chronic irritation above 0.1 ppm

- “Safe concentrations”
- ATSDR: 0.008 ppm
* Germany: 0.1 ppm

- Cancer
Animal evidence: Nasal fumors in rats at 6 ppm and above
Human evidence: uncertain

Cancer risk estimates at 0.1 ppm
- EPA (1991): ~ 1/1000
+ Health Canada (2001): less than 1/10,000,000
+ Germany (2006): "safe"”
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+ Why are the cancer risk estimates so different?

Conservative default approaches are used when the
scientific data on a chemical is incomplete

» Chemical-specific approaches are used in place of the
default when the necessary data are available

Over time, the scientific data on formaldehyde
carcinogenicity has increased dramatically
* Studies of how formaldehyde causes cancer in the rodent
+ Development of a biological model of formaldehyde carcinogenicity
+ Studies on the effects of formaldehyde on cells
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Formaldehyde
Tumors occur at
high inhaled
concentrations
(above 2 ppm)
where severe
toxicity leads
to increased
cell division to
replace dead
cells
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Key Capability:
A Biologically Motivated Model for Cancer Describes the
Interaction of
Mutation and Cell
Division
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DPX dose-response for Rhesus monkey

Vmax: 91.02. pmolimm®/min

Km: 6.69 pmullm'n:i
kf: 1.0878 1/min

DPX (pmolimm®)

Tissue thickness
ALWS: 0.5401 mm
MT: 0.3120 mm
NP: 0.2719 mm

95% UCL on KMU

Additional risk
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The Hamner Institutes for Health Sciences 8

P

10" 10
PM formaldehyde




1999 CIIT Clonal Growth Risk Assessment

* Predicted either no additional risk, or a much
smaller level of risk than previous assessments

« Consistent with mechanistic database
— No evidence of direct (point) mutagenicity

— Evidence of high-concentration effects on cell
replication
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 International acceptance
— Health Canada

- WHO
— MAK Commission (Germany)
— Australia
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+ Improve the scientific basis for conducting a biologically
realistic risk assessment for formaldehyde

- Tlluminate the modes of action for cancer and noncancer
effects

+ Develop additional data to refine the quantitative dose-
response relationships

» Evaluate impact of data and model uncertainties on the
estimation of human risk

* Studies supported by the Formaldehyde Council, Inc.
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High tumor region

Experimental Details

Animal Model: Male F344 rats
Concentrations: 0, 0.7, 2, 6, 15 ppm

Time Points: 6 hr,5d,and 19 d



Sampling
Time

6 hrs
1 day
5 days
8 days
19 days
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Formaldehyde Time Course

Time Point
6 hr 5 day 19 day
Mean Min Mean Min Mean Min
(ppm) SD (ppm) Count (ppm) SD (ppm) Count (ppm) SD (ppm) Count
Lowest Response Categories
Protein Import into Nucleus  GO:0000059 2.02 0.34 153 4
Complement Activation,
Alternative G0:0006957 158 028 1.37 3
Positive T-cell Selection G0:0043368 118 017  1.02 3
Selected Categories Related to Carcinogenicity
Positive Regulation of Cell
Proliferation G0:0008284 7.82 426 0.64 100 752 3.78 0.63 114 6.85 390 057 137
Response to DNA Damage
Stimulus G0:0006974 6.82 407 0.64 103 712 379 0.84 105 6.57 373 070 124
Inflammatory Response G0:0006954 7.61 464 0.86 100 816 3.78 0.79 132 715 403 049 140

BMD for cell labeling index: 4.9 ppm

BMD for tumors: 6.4 ppm
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Critical Gene Changes
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Mutant Fraction
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Conclusions

@ Genomic analysis supports the
lack of human relevance of R \
tumors at concentrations with 7 5%
severe tissue damage (> 6 ppm) ///{ﬂE .
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@ Mutation analysis shows no
evidence of mutagenic activity
at concentrations that are
clearly toxic and tumorigenic
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@ Results provide mechanistic
support for threshold for
cancer and for the modeling
results of Conolly et al. 2004

@ Recommendation: avoid
irritating exposures (greater
than 0.1 ppm)
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