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GESAMP 2019

Different sample types require different 
processing methods

Background Simple samples Dissection Density Digestion Conclusions
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Remember contamination 
control throughout!

Water Sediment

Large grain sizes

Sieving

Simple visual sorting 
on a microscope 

(>500 µm)

Filter them!

4th April 2019Amy Lusher

Background Simple samples Dissection Density Digestion Conclusions
Norsk Vann, 2018
Lusher et al., in prep
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Remember contamination 
control throughout!

Biota: Dissection

Simple visual sorting on a microscope 

Investigation of stomachs and intestines is 
relevant for microplastic >0.5 mm in size

Must support with FT-IR or similar

Monitor for airborne fibers
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Isobe et al., ILC study, MPs in seawater. Under review, MPB

High plankton content
Too much plankton to just filter

Can use gravity and density separation

Leave to stand

Pour off the supernatant, filtering it

Remaining material can be processed further

Lusher et al., 2015, Micropalstics in Arctic polar 
waters
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Density separation

Coppock et al. 2017
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Salt Density 
(g cm-3)

Sodium Chloride (NaCl) 1.2
Sodium Polytungstate (PST) 1.4
Sodium Iodide (NaI) 1.6-1.7
Zinc Chloride (ZnCl2) 1.6-1.7
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Oxidative Digestion

Fenton’s reagent: 

30% H2O2 with Fe2+ catalyst  

Keeps temperature at 
optimum

Ice bath to prevent overheating (<40 ºC)

Hurley et al. 2018, Validation of a Method for Extracting Microplastics from 
Complex, Organic-Rich, Environmental Matrices. ES&T

Acid digestion

Strong mineral acid e.g. HNO3, H2SO4 

Strong acids damage polymers:
- Denaturing proteins

- Hydrolyzing chemical bonds

Lower strength acids may be better e.g. HCl

Based on recommendations (Lusher et al., 
2017), GESAMP advised against this method
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Alkaline digestion

Optimized 
protocol

Can be 
neutralized using 

HCl

Bråte et al. 2018, Mytilus spp. as sentinels for microplastic pollution, Enviro. Poll.
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Enzymatic Digestion

Enzymes break down lipids, proteins, 
cellulose, chitin etc.

Different sequences for use may be required

e.g., Basic Enzymatic Purification Protocol –
BEPP, (Löder et al., 2017) 

Time-consuming and costly

Protein Peptides
Protease

CellulaseChitinase
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Hurley et al. 2018, Validation of a Method for Extracting Microplastics from 
Complex, Organic-Rich, Environmental Matrices. ES&TStrong acids denature proteins and hydrolyze 

chemical bonds
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Some samples require a two step 
process
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Fenton’s Reagent: 
H202:Fe2+
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Density 
separation
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Contamination controls
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GESAMP 2019
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• There are many different methods available

• Research question and sample type will influence 
choice

• Look at optimised and recommended methods

• BUT ALWAYS TEST WITH KNOWN PLASTICS FIRST
• Check recovery rates
• Check particles for deformations
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Thank you!

NIVA: Inger Lise N. Bråte, 
Rachel Hurley, Nina 

Buenaventura, Emilie 
Kallenbach et al.

Natalie Welden

Matt Cole
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