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Revisions to Animal-to-Human Inhalation Dosimetric
Adjustments
Background
The Toxicology Division (TD) of the Texas Commission on Environmental Quality (TCEQ) is
amending Section 3.9.1, Default Dosimetry Adjustments for Gases in the October 2012
regulatory guidance document, TCEQ Guidelines to Develop Toxicity Factors (RG-442). This
section is being updated to include information on animal-to-human inhalation gas dosimetric
adjustments based on recommendations in the following USEPA documents:


Advances in Inhalation Gas Dosimetry for Derivation of a Reference Concentration
(RfC) and Use in Risk Assessment (USEPA 2012).



STATUS REPORT: Advances in Inhalation Dosimetry of Gases and Vapors with Portal
of Entry Effects in the Upper Respiratory Tract (USEPA 2011).



STATUS REPORT: Advances in Inhalation Dosimetry for Gases with Lower Respiratory
Tract and Systemic Effects (USEPA 2009).

These three USEPA documents summarize new scientific developments and advancements in
animal-to-human inhalation dosimetry for gases and vapors from those provided in USEPA’s
Reference Concentration (RfC) Methodology (USEPA 1994). Refer to Appendix A for Table 4-1
Overview of major findings related to the state of the science for inhalation dosimetry of gases
(USEPA 2012).
The intent of interspecies dosimetric extrapolation is to adjust an externally applied inhalation
animal exposure to achieve the same internal concentration in humans. According to Section 3.9
of the TCEQ’s 2012 regulatory guidance document (RG-442), when species-specific data for
dosimetric adjustment from animal data to humans are not available, simplified mathematical
models can be used as conservative default adjustments. TCEQ (2012) directs readers to the
1994 USEPA’s RfC Methodology for a thorough understanding of the default dosimetric
adjustments for respiratory tract or systemic health effects. Since default inhalation interspecies
dosimetric adjustments have been reviewed and updated by USEPA (2012), a corresponding
review of the updated information was undertaken by the TD. The following recommendations
are being incorporated as updated guidance for animal-to-human dosimetric adjustments.

Animal-to-Human Dosimetric Adjustments for Acute and Chronic
Exposure


A default dosimetric adjustment factor (DAF) of 1 will be applied when the critical effect
is in the extrathoracic (ET) respiratory tract region (includes the nasal and oral passages,
pharynx, and larynx). Internal dose equivalency in the ET region for rats (and other
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laboratory animals) and humans is achieved through similar external air exposure
concentrations, not one adjusted by the ratio of ventilation (VE) to surface area (SA).


No change to dosimetric adjustments for the tracheobronchial (TB) and pulmonary (PU)
regions. The USEPA (2012) review supported principles and default procedures outlined
in the RfC Methodology (USEPA 1994) for the tracheobronchial (TB) and pulmonary
(PU) regions.



No change to dosimetric adjustments for systemic health effects. Modeling and partition
coefficient information suggests that the default DAF of 1 is appropriate, although it may
be conservative (USEPA 1994, 2012).
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Appendix A Overview of Major Findings (USEPA 2012)

