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Defining what we mean:

- Harmonised

- Standardised 

Developing methods to fit research or monitoring aims is a key step in plastic 
pollution control and management.

Harmonisation  of methods is paramount for monitoring.

1 1 1 3 Same method, replicated, 
= same result

1 1 1 3 Different method,
= same result
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Different research questions, different approaches

Lusher, A.L., et al. 2021. Moving forward in microplastic research: A 
Norwegian perspective. Environment  Internat ional, 157, p.106794.



- Plast ics are a ubiquitous contaminant  - different  ecosystems, matrices….

- Highly diverse nature of plast ic pollut ion

- St ill an evolving field 

   various types of sampling and analysis 
approaches

Plastics research is increasing exponentially
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Rochmanet al. 2019
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Lusher, A.L., et al., 2020. Isolation and extraction of microplastics from environmental samples: an evaluation of 
practical approaches and recommendations for further harmonization . Applied Spectroscopy, 74(9), pp.1049-1065.
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(Aliani et al., 2023)

Using biota as an 
example:
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(Aliani et al., 2023)

1.6-12.5 μg/ ml = 1600-12500 μg/l in human blood (!!!) 0.2-66 μg/l in wastewater effluent
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Just one of the many 
challenges with plastic 
pollution research……
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Methods are important for (micro)plastic monitoring
• Require tailored methods for reliable detection and environmental enumeration

• Necessary to choose appropriate tool, or combination of tools

• Many standardised methods are developed south of the Arctic and ill-suited (Melvin et al. 2021)

Methods must be adapted to the ecosystem

Proximity to anthropogenic activityLocal site conditions Presence of fauna

Eric Baccega/NPLJ. Falk Anderssen/NIVA
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Balance between 
monitoring (nationally 
/ regionally)  and 
research

Lusher, A.L. and Primpke, S., 2023. Finding the Balance between Research and Monitoring: When Are Methods Good Enough to Understand Plastic Pollution ?. Environmental Science & Technology, 57(15), 6033-6039.



Value of multi -matrix monitoring

AMAP recommend a joint sediment and water approach is adopted. 

• Can be carried out in same sampling campaign
• Provide complementary, but not overlapping, information
• Provide the most complete picture of plastic pollution

• Still biased to marine – integration of freshwater and terrestrial samples is 
important

Sediment
– spat ially and temporally integrated 

signal

Water 
– potent ial to t rack rapid fluctuat ions

Martin et al. 2022, Arctic Science
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Mart in, J., et  al., 2022. The power of multi -matrix monitoring in the Pan -Arctic region: plastics in water and sediment . Arct ic Science, 9(1), pp.146-164.



•How do we decide what  is best?

 Decisions for monitoring guidelines need to be informed by sound science, 
meet  a minimum criteria, and allow data comparisons.

What method should we choose?

12
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(1) Break the analyt ical elements into useable pieces: steps

(2) Assess the reproducibility of each approach and the requirement  for further  
research/ development , or recommend for monitoring programmes

Solutions for addressing the useability of methods

(Aliani et al., 2023)

More info at 11:50 (Theme 1)
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(1) Recovery test / positive controls

- Spiking samples with a known quant ity of polymers

- Challenge: generat ion of relevant  reference 
materials

- Aim of the study, target  size, shape, polymer

Tools for validating methods
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Mart ínez-Francés, et  al. 2023. Innovative reference materials for 
method validation in microplastic analysis including interlaboratory 
comparison exercises. Anal Bioanal Chem 415, 2907–2919\



(2) Interlabaotry comparison exercises (ILCs)

Tools for validating methods
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• Compare methods through ILCs looking at  
different  aspects of the analyt ical approach

• Sampling
• Processing
• Analysis

Ministry of the Environment  –
Government  of japan (2017)
Isobe et al., 2019, MPB, 146:831-837

WEPAL-QUASIMEME/
NORMAN network
Van Mourik et al., 2021, STOTEN, 
772: 145071

Tsangaris et  al., 2021, 
MPB, 164:111992 De Frond et al., 2022, Chemosphere, 

298:134282 .



(1) Critical reviews 

(2) Guidelines for  QA/ QC steps

 

Tools for assessing available methods
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(3) Online platform – crowd sourced

 

Tools for assessing available data
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The FARE project  has developed and tested a new toolbox specifically designed to assess 
the quality of exist ing macro- and microplast ic exposure and effects data.



Different research questions require different methods.

Method choices depend on rigorous examinat ion of the science being published.

We already have methods ready for monitoring (>1 mm).

Do we have enough methods yet?
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Provencher, J.F., Covernton, G.A., Moore, R.C., Horn, D.A., Conkle, J.L. and Lusher, A.L., 2020. 
Proceed with caution: the need to raise the publication bar for microplastics research . 
Science of the Total Environment , 748, p.141426.

Lusher, A.L. and Primpke, S., 2023. Finding the Balance between Research and Monitoring: 
When Are Methods Good Enough to Understand Plastic Pollution ?. Environmental Science & 
Technology, 57(15), pp.6033-6039.



Thank you for listening Amy.Lusher@niva.no
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