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• Variable partitioning across 
placenta 

• Maternal biomarkers may not 
reflect fetal exposure

• Not feasible to obtain fetal 
tissue during pregnancy

Challenges to estimating prenatal exposure
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Tooth biomarkers
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Original water source

Switched source Dr. Mona Hanna-Attisha 

Case Study: Flint Water Crisis
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Timeline of Flint Water Crisis

April 25, 2014 – After construction delays, 
the water source switch to the Flint River 
is completed. This date is considered the 
start of the water crisis. 

October, 2014 – Flint's General Motors 
Truck Assembly plant discontinues using 
Flint tap water because high levels of 
chlorine are corroding engine parts. Their 
water supply is reverted to DWSD water 
source

On December 15, 2015 - Mayor Weaver 
declared the water issue as a citywide 
public health state of emergency to 
prompt help from state and federal 
officials

Source: American Chemical Society
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Metals

• Lead
• Manganese
• Zinc
• Magnesium
• Arsenic
• Calcium
• Copper
• Lithium
• Cadmium
• Sulphur
• Phosphorus
(=22 metals in total)
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Hair biomarkers
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• Blood and urine biomarkers are very valuable but other 
biomatrices should also be collected

• Teeth, hair, fingernails/toenails can be collected and stored 
with no special requirements. Sewage monitoring. 

• Measuring exposure using multiple matrices is likely to 
provide a more complete picture

Summary
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