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Where Does Expose Assessment Fit Into
the Risk Assessment Paradigm?

Step 1, Hazard Identification (Toxicology and
Epidemiology)

Step 2, Dose-Response Assessment (Generally
Toxicology and Environmental Epidemiology)

Step 3, Exposure Assessment (Exposure
Assessment Scientists - Assessors)

Step 4, Risk Characterization (Risk Assessors)
Step 5, Risk Communication



EXHIBIT 1-2

PART A: BASELINE RISK ASSESSMENT
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Characteriag physical setting
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concentrations

Estimate chemical intakes




Occupational/Environmental Exposure
Definition

 Exposure Is defined as contact over time

and space between a

-person and one or more biological,
chemical or physical agents (US

NRC, 1991a).

-an ecological receptor and one or more
biological, chemical or physical agents.


Presenter
Presentation Notes
Biological- Legionnaires Disease
Chemical-heavy metals such as lead, cadmium, manganese etc./metalloids like arsenic/
Every exposure has a spatial and a time component. Organic compounds like alcohols, esters, ketones---Aromatic Hydrocarbons-Benzene
Chlorinated Hydrocarbons-Trichloroethylene


Exposure Assessment

« Combines elements of industrial hygiene, health
physics, epidemiology and relies on aspects of
toxicology, biostatistics, atmospheric sciences,
geology, analytical chemistry, food sciences,

ohysiology, and environmental modeling.

e Describes the nature and size of various
populations exposed to an agent and the
magnitude and duration of the exposure.

 Determine the degree of contact that a person
has with an agent and estimate the magnitude of
the absorbed dose.




Lioy et al., Journal of Exposure Analysis and
Environmental Epidemiology (2005) 15, 463.

 An Exposure is defined as the event when a person
comes into contact with a toxic material. Coming into
contact with a toxic material is a highly dynamic process
that varies from person to person (depending on
behavior, location, and life style) and from one toxic
substance to another.

 The goal of Exposure Science is to identify and
characterize ‘real world’ contacts with and uptake in the
body of toxic materials that can cause acute or chronic
health effects.



Differences Between Exposure and

Dose

* The term exposure refers
to the concentration of an
agent at the boundary
between an individual
and the environment as
well as the duration of
contact between the two,
but dose refers to the
amount actually
deposited or absorbed In
the body over a given
time period (Hatch and
Thomas, Measurement
Issues In Environmental
Epidemiology).

Measurement Issues in Environmental

Epidemiology
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Exposure and Biomarkers of Exposure, Leading to Disease
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Figure 1. A schematic representation of markers of exposure, response, and susceptibility in the
exposure—disease continuum: an example for PAHs and cancer. CYP2A6, cytochrome P4502A6 gene; ETS,
environmental tobacco smoke; GSTM1, glutathione S-transferase M1 gene; PAHs, polycyclic aromatic
hydrocarbons; Arrows indicate predictability of each marker for exposure or disease in the exposure—
disease continuum. Adapted from NRC (1987). PAHs in ETS and urban air are a marker for exposure source.
GSTMT null genotype and blood PAH-DNA adducts are independent markers of cancer case status (dis-
ease) but have a multiplicative effect in combination (Perera et al. 2002; Tang et al. 1995). GSTMT null geno-
type is a predictor of tissue PAH-DNA adducts, which are a marker for altered function (Perera et al. 2002;
Rundle et al. 2000; Tang et al. 1995). CYP24A6 variant is a marker for increased internal dose of nicotine and
protective effect on cancer development (Spitz et al. 2005). Plasma cotinine is a marker for internal expo-
sure to ETS but is not correlated with blood PAH-DNA adducts (Mooney et al. 2005). Blood PAH adducts
are a marker for PAH/ETS exposure, internal dose, biologically effective dose, early biologic response, and
cancer (Mooney et al. 2005; Perera et al. 2002, 2004; Poirier and Beland 1992; Veglia et al. 2003; Whyatt et al.
1998). Tissue PAH-DNA adducts are a marker for altered function and cancer (Rundle et al. 2000).

Personalized Exposure Assessment: Promising Approaches for
Human Environmental Health Research Environmental Health
Perspectives « VOLUME 113 | NUMBER 7 | July 2005.



Components of Environmental and
Occupational Health Exposure Pathways

o Source (s)—Often with unique
fingerprint(s).

* Rate(s) of contaminant emissions.

« Transport route(s) through environmental
media.

* Route(s) of exposure.
* EXposure concentration(s).



Factors Influencing Human

EXxposure
 The duration, frequency and intensity of
contact with the contaminant.
How Long/Often and Much?

o |dentification of individual activity patterns,
population distributions and susceptible
populations.




Primary Routes of Human
Environmental Exposure

* Dust, mist, fume, gas and/or vapor
iInhalation.

e Dermal contact with contaminated soils or
dusts or contaminated water.

 Ingestion of contaminated food, water
dusts and/or soill.



Important Terms

Agent(s) -biological, chemical, physical, single
agent, multiple agents, mixtures

Source(s)- anthropogenic/non-anthropogenic,
area/point, stationary/mobile, indoor/outdoor

Transport/carrier medium- air, water, soil, dust,
food, product/item

Exposure pathways(s)- eating contaminated
food, breathing contaminated workplace or
ambient air, touching residential/municipal
surfaces or bathing in contaminated water.



Important Terms Continued

Exposure concentration- mg/kg (food), mg/litre (water), pg/m3 (air),
ug/cm2 contaminated surface), fibres/m3 (air), percent by weight or
ppm (mg/kg) for contaminated soils.

Exposure route(s) -inhalation, dermal contact, ingestion, multiple
routes.

Exposure duration- seconds, minutes, hours, days, weeks, months,
years, lifetime, population-generational.

Exposure frequency- continuous, intermittent, cyclic, random, rare.

Exposure setting(s) -occupational/non-occupational (environmental),
residential/non-residential, indoors/outdoors, recreational/non-
recreational.

Exposed population- general population, population subgroups,
Individuals.

Geographic scope- site/source specific, local, regional, national,
International, global.

Time frame- past, present, future, trends.



Mathematical Expressions-
Exposure and Dose

Table 2. Mathematical expressions for some important exposure-related and
dose-related events

Expozure

g - | “odt
- |, o
Paotertial doze for intake processes
t
Doypia = ajr COEVIR ()d e
Anplied doze

1'2 —
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Internal dose
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D:i.ntem,al - Dapp]ied '[31 f(r)dr

E, magnitude of exposure; tp 14, exposure duration; o, availability factar; CiE),
expozure concentration a2 a function of time; IR, ingestion or inhalstion rate; 111,
nonlinear absarption function (Sexton et al., 1993)



Exposure and Dose Assessment
Relationship to the Environmental
Health Paradigm

Environmenk
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Fig. 2. The domain of exposure assessment in relation to
an environmental health paradigm {adapted from IPCS,
1993; Sexton et al., 1995a)
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