
EXPOSOME + 
GENOME = DISEASE 

How many chemicals 
are we exposed to?

NON-TARGETED ANALYSIS



~80,000 chemical substances in total

~40,000 chemical substances 
actively used in the US

The inventory does not include 
Pesticides
Food additives
Drugs
Cosmetics
Tobacco products
Nuclear materials 
Munitions

Critical period of development with unique 
susceptibility to biological/chemical 
perturbations

How many chemicals are we exposed to?

Chemical manufacturers in the united states are allowed to self-
regulate



Chemical manufacturers in the U.S. are allowed to “self-regulate” 



Are there any 
people not
exposed to 
PFAS?





Chemical analysis with high resolution mass spectrometry (HRMS)

MS/MS in
ESI+/- for selected 

features

Confirmation with 
analytical standards

Blood samples extraction 
and clean-up

Analysis with LC –
QTOF/MS in

ESI+/- modes

Feature extraction and 
alignment - Profinder

Formula assignment –
MPP

30 maternal blood samples

30 cord blood samples

+



Only looking at features with 100% detection frequency

Detection frequency
Detection frequency 
and rank

Cord and maternal 
differences Demographics



Detection frequency
Detection frequency 
and rank

Cord and maternal 
differences Demographics



Detection 
frequency

Detection frequency 
and rank

Cord and maternal 
differences Demographics





Communicating confidence in confirmation of compounds through HRMS

Adopted from Schymanski et al. Environ. Sci. Technol. 2014, 48, 4, 2097–2098
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All compounds
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Not previously reported

Sources and uses of chemicals in maternal and cord samples



1-(1-Acetyl-2,2,6,6-tetramethylpiperidin-
4-yl)-3-dodecylpyrrolidine-2,5-dione

Sumilizer GA 
80

Consumer products, personal care, fragrances

Plasticizer, used in the production of plastic polymers



methyl 
perfluoroundecanoate

2-perfluorooctyl ethanoic 
acid

Impurity of PFNA (used in fluoropolymer manufacture) and 
also a break down product of long-chain fluorotelomer-
based products

Most probably derived from long-chain fluorotelomer products 
used as surface protectors in textiles, food contact materials, 
carpets, etc. (i.e. fluorotelomer-based side-chain fluorinated 
polymers that were typically acrylates)



Conclusions
• Non-targeted analysis / suspect screening methods are valuable tools in 

uncovering previously unknown exposures.
• These findings can then be used to inform biomonitoring studies and toxicity 

testing.
• There are numerous chemicals that we are exposed to but remain unknown
• Analytical standard availability is an important roadblock and prevents 

scientists from confirming many chemicals and quantifying their levels.
• The US EPA needs to request analytical standards from chemical manufacturers 

for all chemicals on the market. 
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