
An overview of 
microplastics measurement
Jeff Wagner
Environmental Health Laboratory Branch
Center for Laboratory Sciences
California Department of Public Health

Biomonitoring CA SGP Meeting
Oakland, March 4, 2026



Outline

• Intro to microplastics (MP)

• MP definitions & pathways

• CDPH MP measurement 
methods

• Summary

2



• MP detected in air, soil, wildlife, food, and water, and 
more recently, human blood, urine, and tissues

• Considerable uncertainties remain for
• Health effects

• Definition of MP

• Measurement methods

• MP migration of specific particle sizes to various organs

• CDPH, OEHHA, DTSC, and CA Water Boards 
working on MP

• Biomonitoring CA currently gathering information on MP

Introduction to Microplastics (MP)

Wagner et al, 2017
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O E H H A

Evaluating the Health Effects of Microplastics in 
California Drinking and Bottled Water 

• SB 1147 requires OEHHA to study the health effects of microplastics in drinking and 
bottled water, provide biennial status update reports on findings, and develop a 
Public Health Goal (upon State Water Board request)

• Microplastics are a unique contaminant suite due to their multidimensionality, 
unique physical properties (≠ nanoparticles), associated chemicals, pathogens, etc.

• OEHHA’s planned approach includes: 

• Conducting a systematic literature review of mammalian toxicity studies

• Convening an Expert Workshop

• Developing and implementing a risk assessment framework 



• CA Water Boards defined MP in drinking water in 
2020 as 

• solid, polymeric materials

• >1 nm and <5,000 μm 

*subject to change in response to new 
information, […] advances in analytical 
techniques and/or the standardization of 
analytical methods

• Typical polymers reported: 

• Polyethylene (PE), polypropylene (PP), 
polyethylene terephthalate (polyester/PET), 
nylon, polystyrene (PS), polyvinyl chloride 
(PVC), modified natural fibers (e.g., rayon)

MP definitions
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MP exposure routes, pathways, and biomarker matrices
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CDPH MP methods - Microspectroscopy

• Nine peer-reviewed CDPH MP method publications (2011-present)

• Air, drinking water, wastewater, surface water, fish tissue, sediment, consumer products

• Semi-automated MP ID and size measurement of individual particles               
(MP counts/sample)

• Raman (RMS) [>1 µm] & Fourier transform infrared (FTIR) [>10 µm]

• Optical microscopy [>1 µm] 

• (Electron microscopy - SEM/EDS [>0.1 µm], TEM/EDS [>0.01 µm]) 
 

Wagner et al, 2017

MP ocean sample

PE ref sample
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• CDPH experiences with microspectroscopy:

• Very expensive and slow, but ideal for 
MP source ID and interpretation (particle 
size/shape/color)

• Potential for contamination with MP in lab 
– QA, blanks, and detection plausibility 
are critical

MP measurement methods - Microspectroscopy

Wagner et al, 2017

Sb

Br

Wagner et al, 2013

Wagner et al, 2020

9



• Gas chromatography/mass-
spectrometry enables rapid 
sample throughput (MP mass 
/sample)

• No special sample prep, no 
minimum particle size

• Sample decomposes into 
polymer fragments used to 
ID MP

• All MP individual particle size, 
shape, and color information is 
lost

• Needs QA, ref MP, calibration, 
blanks, mass quantitation limit

MP measurement methods – Pyrolysis (Py) GC/MS
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Summary

• Challenge: define specific health- and biomarker-relevant MP 
analytes (total vs. specific polymers, particle sizes) 

• Uncertainties remain for all of the above

• Biomonitoring CA methods exist for MP-associated chemicals 
(fluorinated compounds, plasticizers, FRs, & metals)

• CDPH MP measurement methods

• Count-based microspectroscopy costly, informative

• Mass-based pyrolysis GC-MS is an emerging alternative

• References, blanks & QC charts essential for both

• Newer methods (e.g., flow cytometry) also promising

PET

PVC

Wagner et al, 2019
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