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PROGRAM TIMETABLE
Thursday 27th October 2011

TIME SPEAKER

9.00-9.30

9.30-9.40 Prof Brian Priestly

9.40-10.40 Dr Rory Conolly
(NHEERL/ORD/US
EPA)

10.40-11.00

11.00-11.20 Dr Selma Kaasinen
(OCS)

11.20-11.40 Dr Christopher Lee
(OCS)

11.40-12.00 Dr Bin Fang
(NICNAS)

12.00-2.00

2.00-2.20 Dr Kerry Nugent
(NICNAS)

2.20-3.20 Dr Cleo Robinson
(UWA)

3.20-3.30

3.30-4.00

4.00-4.30 Paul Wright
(RMIT)

4.30-5.00

5.00-6.00

TOPIC AREA

Registration; tea/coffee available

Welcome and introduction; outline of day’s activities and

objectives

Future Directions in Risk Assessment:

Biologically Based Computational Models and In Vitro Data

Coffee Break

The Regulatory Challenges
of using Exposure Models

A Regulatory Assessment
of the 1-year Dog Study

Regulatory Approaches to the Identification
of Potential Hazards for New Chemicals

Lunch break & ACTRA AGM

Minerals with Asbestos and Non-asbestos Forms

The MexTAg mouse model of
asbestos-induced mesothelioma

Discussion

Coffee Break

Nanosafety research of engineered nanomaterials
used in sunscreens and the OECD safety testing program

Open forum

Networking drinks




PROGRAM TIMETABLE
Friday 28th October 2011

TIME

9.00-9.30

9.30-9.50

9.50-10.10

10.10-10.30

10.30-11.00

11.00-11.20

11.20-11.40

11.40-12.40

12.40-1.30

1.30-2.10

2.10-2.30

SPEAKER

Dung Tri Phung
(Griffith Uni)

Des Connell
(Griffith Uni)

Sarah McKiernan
(Golder Associates)

Dr. Albert Juhasz
(Uni SA)

Graham Ohmsen
(ERM)

ACTRA Debate

Brian Priestly (for)
Paul Brent (against)

Dr Rory Conolly

(NHEERL/ORD/US EPA)

TOPIC AREA

Registration; tea/coffee available

Health Risk Due To Use of the Organophosphate
Insecticide, Chlorpyrifos, by Rice Farmers in Vietham

Risk Assessment Using Probabilistic Techniques:
Effects of Contaminants on Breeding of Birds In Hong Kong

A Tale of Two Towns: The Role of Risk
Assessment in Risk Management Decisions

Coffee Break

The Use Of In Vitro Assays For Predicting Lead
Relative Bioavailability In Urban Contaminated Soils

Lead Risk Assessment

Motion: That Regulatory Toxicology In Australia Has Not Engaged
“Drive” In Order To Move Forward, But It Remains Stuck In “Neutral”

Lunch

Experimental Design and Biological Switches, Key Considerations
in Risk Assessment: Inorganic Arsenic (iAs) and Ah Receptor
Ligands as Examples

Discussion time, close of meeting

NOTES




Future Directions in Risk Assessment:
Biologically Based Computational Models

and In Vitro Data

Dr Rory Connolly
NHEERL/ORD/US EFA

The need to ensure that chemicals are

used safely is clear, but the best way to

do so is not. Economic and technological
developments and ethical concerns are
changing attitudes and approaches to
toxicity testing and risk assessment.
Traditional in vivo testing is too cumbersome
and expensive. Improved understanding

of the biology underpinning toxicity is

raising questions about the relevance of
high dose data obtained from laboratory
animals. Ethicists question whether it is ever
appropriate to use laboratory animals and
ethical concerns also limit use of human

NOTES

subjects. For the most part we don’t know much about
actual exposures. The confluence of these factors finds us
between a rock and a hard place. In this presentation | will
review some of the factors that have led up to this situation,
in particular the historical reliance on high dose testing

in animals and the growing understanding that biology is
nonlinear. The path forward that is now being proposed
involves a combination of in vitro testing and in silico
methods, as well as better characterization of exposure.
The opportunities, challenges, concerns and uncertainties
associated with this new approach will be contrasted with
the previous way of doing business, with the goal of clarifying
whether or not, or when, we will all be better off (or, at least,
to encourage some lively discussion!).

Disclaimer: This presentation may not reflect official policies
of the US EPA.
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The Regulatory Challenges
of using Exposure Models

Dr Selma Kaasinen
Senior Regulatory Scientist, selma.kaasinen@health.gov.au,

AgVet Chemicals Assessment Team, Office of Chemical Safety, Department of Health and Ageing

In the absence of product-and use-specific exposure
studies, regulatory scientists commonly need to use
exposure models to estimate the potential risk to workers
and the public that may be posed by the use of a chemical.
The exposure estimates inform the risk assessment and
ultimately a risk management plan to protect workers and
the public while using the chemical. Exposure to agricultural
and veterinary (AgVet) chemicals can occur in a number of
ways. The most common ways for workers to be exposed is
via the dermal or inhalational routes.

The Pesticide Handler’s Exposure Database (PHED)
developed in North America and the Predictive Operator
Exposure Model (POEM) that is an Australian derivative of
the UK POEM (UK Pesticide Safety Directorate, 1986) are
both used by the OCS for risk assessment purposes. PHED,
a database based on actual worker exposure studies, is
used to estimate dermal and inhalation exposure of workers
in a variety of settings, but is not intended to be a tool for
determining the level of Personal Protective Equipment
(PPE). The Australian POEM is restricted to relatively small
number of application methods and it does not cover
inhalation exposure in its predictive models. Of these two
exposure models, PHED is the current model used by the
OCS for estimating worker exposure to a product. However,
regulatory scientists need to understand its limitations,
especially with exposure scenarios that are not supported by
existing exposure data.

From a regulatory perspective, one of the most challenging
types of exposure to AgVet chemicals is ‘bystander
exposure’ in which members of the public (adults and
children, may become exposed to a chemical as a result
of spray drift from application to nearby crops, accidental

NOTES

exposure, or from contact with treated
animals. For example, products used for
forestry applications, spot-on applications
for domestic animals (dogs, cats), and
personal and indoor insecticides are
amongst the type of products that pose a
risk for ‘bystander exposure’. In addition
to dermal and inhalational contamination,
the public can also be exposed to AgVet
chemicals via residues in food and by
accidental (intentional) ingestion, the latter
risk being more of a concern to children.

Recently, enHealth published the Australian
Exposure Factor Guidance (AEF, 2011)

to accompany the Environmental Health
Risk Assessment: Guidelines for assessing
human health risks from environmental
hazards. The AEF provides risk assessors
tabulated data on the exposure factors to be
used as inputs to the exposure assessment
component of a regulatory and other risk
assessment. In a similar manner, the Child
Specific Exposure Handbook (CSEH)
published by the US EPA (2008) provides
guidance on exposure factors specific to
children and those data can be used as part
of child exposure assessment.

The application of these models and
exposure factor guidance documents
in regulatory risk assessment of AgVet
chemicals will be outlined.
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A Regulatory Assessment of the 1-year Dog Study

Dr Christopher Lee

Senior Regulatory Scientist, christopher.lee@health.gov.au, AgVet Chemicals Assessment Team,
Office of Chemical Safety, Office of Health Protection, Department of Health and Ageing

The US Environmental Protection Agency
(US EPA), while retaining the 13-week

dog study requirement for pesticides, no
longer has a routine requirement for the
1-year dog study. This will also be the

case in the European Union when EU
Regulation 1107/2009/EC is implemented as
anticipated. Since the Department of Health
and Ageing and the Australian Pesticides
and Veterinary Medicines Authority (APVMA)
are both committed to animal welfare, as
first articulated by Russell and Burch in
1959[1] <#_ftn1> , the Office of Chemical
Safety (OCS) has initiated this first step in the
evaluation of the impact of the 1-year dog
study on pesticide risk assessment.

An assessment undertaken by OCS in 2008
reported that 43% of the acceptable daily
intake (ADI) reference doses were based on
data from studies in dogs. A more in-depth
analysis of the Australian database, in a
manner similar to that described in a US
EPA assessment published in 2010[2] <#_
ftn2> , has been undertaken to investigate
differences in no-observed-effect-levels
(NOELs) or lowest-observed-effect-levels
(LOELSs) of 1.5-fold or greater between

the results of the 13-week and 1-year

dog studies. When a =1.5-fold difference
was observed that could not be clearly
ascribed to dose selection/dose spacing, a
re-evaluation was conducted to determine
whether the absence of the 1-year dog

NOTES

study would have had an impact on the risk assessment and
setting of an ADI.

Of 38 pesticides assessed by OCS from 2005 to August
2011, 23 were found to have a reliable 13-week and 1-year
dog study. Of these pesticides just two (9%) had an ADI set
using the 1-year dog study, while 4 (17%) had a similar dog
NOEL to the rodent NOEL which was used to derive the
ADI. Excluding one pesticide for which the dog was known
not to the most suitable animal model for human health risk
assessment, of the 23 chemicals with acceptable 13-week
and 1-year studies, a =1.5-fold decrease in the NOEL and/
or LOEL from the 13-week to 1-year dog study was seen

in 10 (43%). Of these 10 pesticides, the finding could not

be attributed to dose selection/spacing in three instances,
though the absence of the 1-year dog study would not have
had a significant impact on the derivation of an ADI for any
of these three pesticides. For the two ADIs set using the dog
1-year study, dose selection in the rodent or dog study was
considered to be a contributing factor in the establishment of
the ADI.

While a larger database is needed for a comprehensive
analysis, the results of this initial analysis suggest that there
may be little added value from the routine requirement

of a 1-year dog study. Thus, the OCS and APVMA will

now collaborate on the next steps to be taken to further
determine the value of the 1-year dog study in pesticide risk
assessment.

[1] Russell W.M.S and Burch R.L (1959). The Principles of Humane

Experimental Technique http.//altweb.jhsph.edu/pubs/books/humane_exp/
het-toc

2 Dellarco V.L, Rowland J and May B (2010). A retrospective analysis
of toxicity studies in dogs and impact on chronic reference dose for
conventional pesticide chemicals. Critical Reviews in Toxicology, 40(1),
pp16-23




Regulatory Approaches To The Identification
Of Potential Hazards For New Chemicals

Dr Bin Fang

The National Industrial Chemicals Notification and Assessment Scheme, NICNAS

The National Industrial Chemicals Notification and
Assessment Scheme (NICNAS) is the Australian
Government’s assessment agency for industrial chemicals.
NICNAS assesses new chemicals before manufacture and/
or import in Australia, to ensure their safety for workers, the
public and the environment.

Risk assessments of new industrial chemicals rely on human
health and environmental hazard data However, for many
new chemical notifications, such data are often lacking.
Where there is a scarcity of test data, structural similarity
with a suitable analogue chemical for which data on a
particular toxicological end-point of interest is available,
could in some cases provide a window of prediction on

the potential hazard of the notified chemical. The use of
structural alerts is one such approach used by NICNAS.

NOTES

Structural alerts are molecular substructures
that have been found to correlate with
specific toxicological effects such as
irritation, sensitisation and carcinogenicity.
There are various structural alerts used

by regulatory agencies for potentially
identifying specific hazards, which have been
incorporated into predictive computational
models.

Case studies will be presented where
NICNAS has used the structural alert
approach as part of the assessment process
as a mechanism to identify the potential
health hazards of new chemicals.




Minerals with Asbestos and Non-Asbestos Forms

Dr Kerry Nugent

Principal Scientist, Existing Chemicals Program, National Industrial Chemicals Notification & Assessment Scheme
(NICNAS), Australian Government Department of Health & Ageing

All of the minerals regulated as asbestos
also exist in forms which do not have the
characteristics of asbestos (Table 1 below).

CAS number | Non- CAS
asbestos Number
form

12001-29-5 | antigorite 12135-86-3

12172-73-5 | grunerite 14567-61-4

77536-67-5 | anthophyllite | 17068-78-9

77536-68-6 | tremolite 14567-73-8

77536-66-4 | actinolite 13768-00-8

12001-28-4 | riebeckite 17787-87-0

The asbestos forms of the minerals in all cases are
characterised by long, thin, strong, and flexible fibres which
can be further separated into thinner “fibrils”.

The non-asbestos forms of the minerals may be found
naturally in a variety of crystalline forms, including “acicular”
(needle-like) crystals and “cleavage fragments” which in
some cases have similar aspect ratios (ratio of length to
thickness) to those commonly seen in asbestos forms of
the minerals.

A number of epidemiological studies and animal experiments
have addressed the issue of whether non-asbestos forms of
several of these minerals, when present as high aspect ratio
particles, have similar health concerns to the asbestos forms.

The mineralogical relationship of the asbestos forms and the
non-asbestos forms, and the corresponding health effects,
are reviewed and the implications for asbestos testing
standards discussed.
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The MexTAg mouse model of

asbestos-induced mesothelioma

Dr Cleo Robinson, Samantha Woo, Amy Walsh, Anna Nowak, Richard Lake
Research Officer, Research Staff (Medicine and Pharmacology, SCGH) The University of Western Australia (M503)

It has been clear for more than 40 years that mesothelioma
is caused by asbestos and although we have some
insights into the pathogenesis, many aspects of disease
development are not well understood. We have developed
a transgenic mouse model, denoted MexTAg, of asbestos-
induced mesothelioma that has many features that faithfully
replicate the pathology of human disease. Targeted
expression of the SV40 large T antigen (TAg) to the
mesothelial compartment causes mesothelioma to develop
more rapidly after asbestos exposure than in wild-type
mice: MexTAg mice have a 100% incidence compared

to 30% incidence in wild-type mice. MexTAg mice do not
develop mesothelioma spontaneously and exhibit a very
low incidence of other tumours. The induced disease
responds to chemotherapy with a similar profile to human

NOTES

mesothelioma. It is therefore highly suited to
testing novel therapies. The latency between
asbestos exposure and first signs of disease
development (4 — 6 months) is analogous

in lifetime equivalence to that of asbestos
exposed people (typically 20-40 years).

This provides an opportunity to assess

the efficacy of potential cancer prevention
agents, which has the potential to benefit the
millions of people worldwide with a known
exposure to asbestos. In addition, the model
can also be used to examine potency of
other putative carcinogens, for example
carbon nanotubules.
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Nanosafety research of engineered
nanomaterials used in sunscreens and the
OECD safety testing program

Paul Wright

RMIT University; Co-ordinator of NanoSafe Australia

Development of nanomaterials (NMs) and
nanotechnology applications has grown
exponentially, along with awareness of
nanosafety issues in government, industry
and public groups. There are many types
of engineered NMs — not all are alike

or a potential hazard; physicochemical
characteristics are very important in cellular
uptake, leading to their biological effects.
Nanoparticles (NPs) are likely to have
higher toxicity than bulk material if they are
insoluble, penetrate biological membranes,
persist in the body, or are long and fibre-like.

As part of the international effort to co-
ordinate safety testing of common NMs, the
OECD’s Working Party on Manufactured
Nanomaterials (WPMN, www.oecd.org)
launched the “Sponsorship Programme for
the Testing of Manufactured Nanomaterials”,
with a priority list of 13 NM types and
specific endpoints relevant for human health
and environmental safety. Australia is a co-
sponsor of the safety testing of three NM
types, i.e. zinc oxide (ZnO), cerium oxide
and silver. This research is conducted by a
small consortium of Australian researchers,
co-ordinated by Maxine McCall (Nanosafety
Leader, CSIRO) with support from the
National Enabling Technologies Strategy

NOTES

(NETS) and International Science Linkages Program of the
Department of Innovation, Industry, Science and Research
(DIISR). A summary of research findings from the RMIT
Nanosafety Research Group will be presented on the effects
of these OECD test materials following in vitro exposure of
human skin and immune cells.

Metal oxide NPs, such as ZnO and titania, have recently
been incorporated into sunscreens as effective broad-
spectrum ultraviolet (UV) filters with increased aesthetic
appeal, but little is known about their effects on skin or
immune systems. The RMIT Nanosafety Research Group is
investigating the in vitro effects of metal oxide NP physical
UV filters on human skin and immune cells in the presence
or absence of UV exposure, with direct comparisons to bulk
material, metal ions and the alternative organic chemical UV
filters. A summary of experimental findings will be presented
for a range of biomarkers and modified NPs, including
intracellular localisation studies at the Australian Synchrotron.
Careful characterisation of NPs before and after exposure

in the test system, including agglomeration state, is needed
in order to correlate the bioactivity of NPs with specific
physicochemical properties [1]. Such research will help to
design more effective broad-spectrum sunscreens and is
also essential in weighing up the known risk of skin damage
from excessive UV exposure with a perceived risk of using
nano-sunscreens.

1. Feltis BN, O’Keefe SJ, Harford AJ, Piva Td, Turney TW, Wright
PFA. (2011) Independent cytotoxic and inflammatory responses to
zinc oxide nanoparticles in human monocytes and macrophages.
Nanotoxicology (in press).




Health Risk Due to Use of the Organophosphate
Insecticide, Chlorpyrifos, by Rice Farmers in Vietham

Dung Tri Phung, Greg Miller, Des Connell
Griffith School of Environment, Griffith University, QLD

Vietnam is an agricultural developing country with over 80
per cent of workers employed in agriculture, mainly rice
farming cultivation. Farmers use back-pack reservoirs with
hand pumps to apply pesticides, but their knowledge of
safety in pesticide application is low. Hospitalisation and

a range of adverse effects are currently observed in many
developing countries including Vietnam. Chlorpyrifos is the
most common organophosphate insecticide registered

for agricultural use in Vietnam. Health risk assessment of
chlorpyriphos use in the Vietnamese environment has not
been carried out and limited investigation of this commonly
used pesticide has occurred in other developing countries.
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The objective of this study is to evaluate the health risk of
chlorpyrifos exposure to a typical group of rice farmers after
application in Vietnam, using a probabilistic approach. The
standard process of health risk assessment was applied.
However, probabilistic techniques for exposure assessment
and risk characterisation were used.

Biological monitoring of rice farmers was used to estimate
chlorpyrifos exposure from all pathways during application.
Urine samples (24 h) were collected from farmers (18), from
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1 day prior to application and over 5 days
post-application, and then analysed for TCP,
the main metabolite of chlorpyrifos, using
HPLC-MS/MS. Urinary TCP levels were
converted into an absorbed daily dose (ADD)
of chlorpyrifos for each farmer. The health
risk of chlorpyrifos exposure for the rice
farmers was characterised by comparing
exposure doses (ADD) with acute guideline
doses for chlorpyrifos used by USA and
Australian agencies.

Post-application chlorpyrifos ADD of
farmers varied from 0.4-94.2 pg/kg/d, with
a 50th percentile exposure level of 8 ug/
kg/d which was about 80-fold higher than
the 50th baseline exposure level (0.11 ug/
kg/d). In comparison with acute guideline
doses, the 50th value of post-application
exposure among the rice farmers in Vietnam
was over 2 times higher than the acute MRL
of chlorpyrifos recommended by ATSDR

(8 pg/kg/d) and 1.5 times higher than that
recommended by US EPA (5 pg/kg/d),

but slightly lower than the acute guideline
recommended by Australian NRA (10 ug/
kg/d). The 95th percentile for the ADD values
of the farmers exceeded the acute dose
guidelines by a factor of 10 or more.

This case study in Vietnam has shown that
rice farmers are at a high risk of chlorpyrifos
exposure and resultant adverse health
effects, mostly neurotoxicity.




Risk Assessment Using Probabilistic
Techniques - Effects Of Contaminants
On Breeding Of Birds In Hong Kong

D.W. Connell and PK.S. Lam
School of Environment, Griffith University, Qld and City University of Hong Kong, Hong Kong, People’s Republic of China.

In previous work we have applied probabilistic were used to evaluate exposure. A linear dose/response
techniques to the evaluation of the risk relationship for the percentage reduction in the survival of

to human health from environmental young associated with DDE in eggs was developed (see
contaminants. The contaminants evaluated Figure — Adverse Effects) and was used to establish the
include chlorination byproducts in drinking threshold level (700 -8,000 ng g-1 wet weight) at which there
water, chlorinated benzenes as well as was a significant level of reduction in the survival of young.
aromatic hydrocarbons in the atmosphere Using the Monte Carlo method the Risk Quotient (RQ) had a
of houses, metals in sea water and fish and 2.9% probability of exceeding unity with the Night Heron, and
metals in traditional Chinese medicines. 9.4 % with the Little Egret.

This current research is an example of the These results indicate that the DDTs in eggs would be
application of these techniques to the natural expected to be associated with some adverse effects on the
environment. lts objective was to evaluate survival of young of both species, particularly the Little Egret.

the risk of adverse effects of environmental
chlorinated hydrocarbon pesticides on some

bird populations in Hong Kong. 1007 _ o Night Herons (100
Eggs of two Ardeid species, the Little Egret §>‘ 80 ::: I;;:::hilgtr;t:'rost(wss) oo g
(Egretta garzetta) and the Black-crowned a - -ﬁ ?ienrmf:(:'é&?m 2
Night Heron (Nycticorax nycticorax), were '§ %
collected from two locations in the New E 801 gg:lfgﬁg 60 >
Territories of Hong Kong with one located in 5 EXPOSURE E
the Mai Po Marshes. The eggs were analyzed 2 40 M l e ~T0 5
for persistent organic contaminants including 3 e f'k Afé__ - =
the DDTs, PCBs, hexachlorocyclohexane ® 20 j/ - 20 'g<
(the HCHs) and the chlordanes (CHLs). The THRESHOLD i Z ",,,——” ‘j, a

DDTs ,mainly DDE, had linear concentration 0

T . 0
T , , 10 100 1000 10000 100000
probability distributions (see Figure) which Concentration in eggs, ng/g (log scale)

LEAD HAZAR

ENTER WORK AR
DO NOT e\ UTHORIZED



A Tale of Two Towns: The Role of Risk
Assessment In Risk Management Decisions

Sarah McKiernan
Golder Associates Pty Ltd

Risk assessment (RA) is just one of the tools used to
manage impacts of contaminants in the environment.

It is a systematic process of assessing the potential effects
of chemical hazards in the environment on human and
ecological health based on information available at the

time. It is often undertaken in response to concerns about
the presence of chemical hazards in the environment with
expectations that it will confirm or allay those concerns.
These expectations underscore the importance of having
clearly understood and defined reasons for undertaking a RA
agreed or understood by all stakeholders. Once a RA has
been conducted, the management or control of the identified
environmental risks can be a complex process that may

be significantly influenced by the adequacy of information
and differing social, economical, political and financial
environments. The outcomes of RA and the contribution of
these other factors in managing potential adverse effects
from chemical hazards in the environment is illustrated by

a review of the outcomes of two projects undertaken by
Golder Associates Pty Ltd (Golder) in 2009 and 2010: one in
Australia the other in Namibia.

The RA’s undertaken considered the risks posed on nearby
townships by lead from point sources in two industrial

NOTES

facilities - an operational port through

which lead carbonate was being exported
and a copper lead mine and smelter. The
outcomes of the RA were significantly
different between the two projects and the
subsequent management measures that
were implemented where, in each case, not
greatly influenced by the calculated risks from
exposure to lead as demonstrated by the RA.
The major influencing factors in choosing the
management measures were social, political
and economic.

The outcomes of a RA can be valuable in
formulating and recommending management
options. However, the importance of other
factors, such as social, political or economic
factors, cannot be underestimated. Whilst
dismissing or ignoring identified significant
risks would be irresponsible, making unrealistic
management decisions in the absence of
identified risks could be equally so.
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The Use Of In Vitro Assays For Predicting Lead
Relative Bioavailability In Urban Contaminated Soils

Dr. Albert L. Juhasz, E. Smith, J. Weber and R. Naidu

Centre for Environmental Risk Assessment and Remediation, University of South Australia, Mawson Lakes Campus,

Adelaide, South Australia

In order to refine exposure estimates for the
incidental soil ingestion pathway, Pb relative
bicavailability (RBA) may be determined using
in vivo assays, however, these methods

are complicated, time consuming and
prohibitively expensive. An alternative to in
vivo assays are in vitro methods that simulate
conditions in the human gastrointestinal

tract to provide an estimate of contaminant
bioaccessibility. Recent research has focused
on validating in vitro assays for predicting

Pb RBA; a prerequisite for regulatory as

well as scientific acceptance. However, the
majority of Pb-contaminated soils which
have been assessed have been limited to
those predominantly sourced from mining

/ smelting locations which may not be
representative of soils contaminated through
other anthropogenic activities commonly
encountered in urban environments. The aim
of this study was to assess Pb bioaccessibility
in urban contaminated soils using a variety of
in vitro assays and to compare predicted Pb
RBA to measured values.

Soils used in this study were collected

from a former domestic incinerator site

and residential land. Lead bioaccessibility
was determined in the < 250 pm soil
fraction using the Relative Bioavailability
Leaching Procedure (RBALP), the In Vitro
Gastrointestinal extraction method (IVG), the
Physiologically Based Extraction Test (PBET)
and the unified Bioaccessibility Research

NOTES

Group of Europe in vitro method (UBM). Lead RBA studies
were performed using female Large White swine as detailed
in Juhasz et al. (2009). The concentration of Pb in soil and in
vitro extracts or in blood samples was determined using ICP-
MS. Lead RBA was predicted from in vitro values using the in
vivo-in vitro regression models of Drexler and Brattin (2007;
RBALP), Schroder et al. (2004; IVG-G), Ruby et al. (1996;
PBET-G) and Caboche (2009; UBM).

Lead bioaccessibility in urban contaminated soils varied
depending on the in vitro methodology employed. When gastric
phase extraction was utilised using RBALP or VG assays,
higher Pb bioaccessibility values were derived compared

to those determined using the PBET and UBM. When Pb

RBA was calculated using in vitro data and in vivo-in vitro
regression models, predicted values using PBET and UBM
data were similar to measured Pb RBA values. However,

Pb RBA was over-predicted by up to 5.5-fold when data

and regression models from RBALP and IVG assays were
employed. Lead RBA-bioaccessibility regression models have
been developed predominantly using soil sourced from mining
/ smelting locations. Typically, these soils contain elevated Pb
concentrations which may not be reflective of concentrations in
urban soils. In addition, due to the differences in Pb mineralogy,
in vivo-in vitro regression models may result in conservative Pb
RBA estimates due to enhanced Pb solubility in gastric phase
solutions.

Caboche, J. (2009). Validation d’un test de mesure de la bicaccessibilité:

applicationa 4 éléments trace métalliques dans les sols: As, Cd, Pb et Sb. PhD
thesis. Institut National Polytechnique de Lorraine.

Drexler, J.W. and Brattin W.J. (2007). Hum. Ecol. Risk Assess. 13: 383-401.
Juhasz, A.L. et al. (2009). Environ. Sci. Technol. 43: 4503-4509.

Ruby, M.V. et al. (1996). Environ. Sci. Technol. 30: 422-430.

Schroder, J.L. et al. (2004). J. Environ. Qual. 33: 513-521.




Lead Risk Assessment

Graham Ohmsen

Environmental Resources Management Australia Pty Ltd

Lead toxicity has been known since
antiquity. Although the use of leaded petrol
and lead-based paint has been phased out,
Pb contamination of soil from these sources
remains widespread. Recent research in the
US into the effects of low-level exposure

to lead, particularly in children, has shown
that blood lead levels <5ug/dL can result

in impaired neurological development with
associated lifetime costs estimated up to
$US270 billion.

Understanding the speciation of lead is one
of the main the factors in assessing the
relative risk from exposure to lead.

A sound understanding of the environmental,
geochemical and metallurgical processes
that can result in changes in lead speciation
and subsequent bioavailablity is necessary
to understand the risk posed by lead.

The chemical form of lead can differ,
depending upon its source. The most
common lead compound associated

with mining activities is galena (PbS), with
cerrussite (PbCO3) and anglesite (PbSO4)
also minor sources.

NOTES

Lead compounds generated by primary and secondary
smelting processes include Pb sulfide, metallic lead, lead
sulfates, oxides, oxysulfates, chlorides, hydroxchlorides and
hydroxycarbonates, with particle sizes from 0.1pum to 100um.

Lead based paint may contain up to 60% Pb, mainly as
Pb(C0O3)2Pb(0OH)2, Pb-chromate and PbO, and is commonly
found in older houses, a growing area where young families
undertake renovations.

Detailed characterisation using a range of analytical methods
including X-Ray diffraction, SEM, electron microprobe and
x-ray mapping can provide information on the particle

size and chemical form of lead in environmental media.

This information, coupled with data from tests such as
Physiologically Based Extraction Test (PBET) can provide
valuable information to enable a realistic assessment of the
potential risks to be made. These characterisation methods
are relatively inexpensive and provide excellent data on
individual Pb species.

Closer liaison between medical professions, earth scientists,
risk assessors and regulators is recommended to ensure
that information involved in the assessment of risks from
substances such as lead can be clearly defined so that cost-
effective interventions can be determined for each scenario
based on best available science.




Experimental Design and Biological Switches,
Key Considerations in Risk Assessment: Inorganic
Arsenic (iAs) and Ah Receptor Ligands as Examples

Dr Rory Connolly
NHEERL/ORD/US EFA

The toxicological literature is vast and
does a good job of identifying hazards.
Unfortunately, it generally fails miserably
with characterization of risk. This limitation
reflects in part experimental designs with

limited numbers of doses and/or time points.

While recognizing the practicality of such
studies in a resource-limited world, it is also
important to understand their limitations and
to consider situations where concern for
public health may justify more sophisticated
approaches. Using iAs as an example,

| will discuss the design of experiments

that could distinguish between alternative
possible toxicity pathways and lead to a

NOTES

refined understanding of the dose response and time-course
behaviors of iAs that, along with exposure, are the key
determinants of health risk. In the second part of the talk,

| will describe ongoing research on the immunotoxicological
effects of ligands of the Ah receptor, particularly TCDD.
TCDD disrupts the differentiation of B-cells into antibody-
secreting plasma cells. This differentiation is controlled by an
irreversible, multi-gene biochemical switch. The behavior of
the switch, and the effect of TCDD on the switch, is being
studied in a coordinated series of laboratory and in silico
studies. The potential for this work to provide fundamental
insight into the shape of the dose-response curve for ligands
of the Ah receptor will be considered.

Disclaimer: This presentation may not reflect official policies
of the US EFA.
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