Alternative Methods tor the Preciction of Relative Bioavallability of Arsenic 1 Ve soils

ABSTRACT IN VIVO ANALYSIS OF RELATIVE BIOAVAILABILITY IN JUVENILE SWINE IN VITRO METHODS FOR PREDICTING BIOAVAILABITY SUMMARY

The current “gold standard” for evaluation of the oral bioavailability of arsenic (As) in Materials and Methods: OSU In vitro Gastrointestinal Method

solls is the juvenile swine in vivo method, which is approved by the US EPA for use In Groups of 5 Pigs Dosed Daily
human health risk assessments (HHRA). Risk assessment calculations typically utilize (Administered Dose: 60 mg/kg) .

default oral toxicity values, which are based on ingestion of readily soluble forms of As Urine collected for 48 hrs
such as sodium arsenate (NaAs). However, mining soils in California are relatively high at Day 6/7, 9/10, and 12/13
In iron hydroxide phases which bind As strongly, resulting in reduced solubllity. The In

vivo method compares the absorption of As in mining soils to NaAs. Absorption is

guantified by measuring As excreted in urine over a 48 hour period. This data is plotted

Into a dose response curve and the ratio of the slope of the line between the two sub- Absorbed (Af)
stances yields a value that represents the relative bioavailability (RBA) of the test

sample to NaAs. This value can then be used to adjust the toxicity criteria utilized In

HHRA's. The difficulty with in vivo studies is that they are cost prohibitive. The aim of Non-Absorbed (1-AF.y)

the current study is to develop in vitro methods coupled with mineralogical characteris-
tics to accurately predict in vivo RBA results. A total of 24 soil samples were collected
from the Empire Mine State Historic Park (EMSHP) in California to assist in the devel-
opment of these methods. Soils were homogenized and screened down to less than
250 um fractions and distributed to the investigative team for various analyses. Six of
these 24 samples were identified as being of particular interest based on various criteria
Including total As content (302-12,041 mg/kg), predicted in vitro bioaccessibility (IVBA)
(1.5-9.3%), and mineralogical content. These 6 soils were then analyzed using the in NEXT STEPS
vivo method. RBA's ranged from 3.8 to 19.6%. While the IVBA underestimated RBA,
the two values correlated relatively well with an r> value of 0.82. Additional bench top
methods, including sequential chemical extractions and geochemical analyses, are
being developed aimed at better predicting RBA results.
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