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Defining what we mean:

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.
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Different research questions, different approaches
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Plastics research is increasing exponentially

- Plastics are a ubiquitous contaminant - different ecosystems, matrices...

- Highly diverse nature of plastic pollution
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Rochmanet al. 2019
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Lusher, A.L., et al., 2020 /solation 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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Sample Sample Analytical Plastic .
> Sur\reyd95lgn>> collection >> preparation detection quantification Sl

Matrix dependent Size dependent

= . Sample collection
Usmg biota as an
o, Passive (hooks/lines)
example:
(pots/traps/entanglement »
o Unspecified
Other
Incl. active (seine)

/

(Aliani et al., 2023) EURO (3
CHARM &4

Lowest size limit

Sample preparation
Acid

Alkaline S87%, KOH

Oxidative 2%, 20,

Digestion and 5%

Density Other
(incl. enzymatic digestion)
Other
i i 66%

NaCl

(incl. density only)

Analytical detection . )
Optical Microscopy + FTIR

41% Optical Microscopy only
(incl. hot needle, SEM/SEM-EDX)

57% . .
* With polymer |dentification

Optical Microscopy + pFTIR

oth Optical Microscopy + pRaman
2%, ther

(incl. visual) Other

(incl. pyr-gc-ms, combined methods
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First quantification of semi-crystalline microplastics in industrial )
wastewaters e
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Plastic Debris in the Aquatic Environment
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Full length article
Discovery and quantification of plastic particle pollution in human blood e
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Fig. 1. Concentrations of plastic particles by polymer type in whole blood samples of 22 donors (duplicates a and b, except for No. 6, 9, 15 and 18). All values >LOQ.

0.2-66 ug/l in wastewater effluent

1.6-12.5 pg/ml = 1600-12500 pg/l in human blood (!!!)
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Just one of the many
challenges with plastic
pollution research......

CNR
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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 Hsuited wewin et ai. 2021)

Methods must be adapted to the ecosystem

Proximity to anthropogenic activity Presence of fauna

e

J. FalkAndersservINIVA EricBaccega NPL
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Balance between
< - - [T monitoring (nationally
/ regionally) and
research

Revisions of policy
and instruments

Recommended Assessment of
approaches/ existing protocols
standards and methods
\ 7
\ /

7
7
. —— Feasibility and Development of
l - validation ]f'- new methods

Modification of
methods o '-

N I V':' Lusher, A.L. and Primpke, S., 202Finding the Balance between Research and Monitoring: When Are Methods Good Enough to Understand Plastic Pollution ?. Environmental Science & Technology, 57(15), 6033-6039.
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Value of multi -matrix monitoring

AMAP recommend a joint sediment and water approach is adopted.

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

Water

— potential to track rapid fluctuations

X Still biased to marine — integration of freshwater and terrestrial samples is
important

N I V,:.« Martin, J., et al., 2022. The power of multi -matrix moniforing in the Pan -Arcfic region: plastics in wafer and sediment . Arctic Science, 9(1), pp.146-164.
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What method should we choose?

Oxidative Acidic

Density

Count-based

Digestion methods

separation

Enzymatic

Glass fibre W

Silicon Mass-based

methods

Filtration LC-MS

Cellulose TED-GC-MS

e How do we decide what 1s best?

@) Decisions for monitoring guidelines need to be informed by sound science,
meet a minimum criteria, and allow data comparisons.
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Solutions for addressing the useability of methods

(1) Break the analytical elements into useable pieces: steps

. Sample Sample Analytical Plastic
>Surveyde5|gn>> collection >> preparation >> detection quantification Data reporting

Matrix dependent Size dependent

(Aliani et al., 2023)
(2) Assess the reproducibility of each approach and the requirement for further
research/development, or recommend for monitoring programmes
b ® ® ® @ @

TRL1 TRL2 TRL3 TRL4 TRL5 TRLG6 TRL7 TRLS TRLY9
« Basic = Concept and « Proof of + Method « Method » Demonstration  « Operational in » Method = Standard
principles application concept validation in validation in in relevant environment complete and protocol
presented formulation « Feasibility the laboratory relevant environment « Widely applied qualified enforced

» Experimental environment s Record(s) of in field studies s Records of and applied

pilot « Demonstration successful successful = Widely used

pilot application monitoring for monitoring
operations
Basic research Applied research Development Implementation .
NI/~ © ® More info at 11:50 (Theme 1)
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Tools for validating methods

(1) Recovery test / positive controls

- Spiking samples with a known quantity of polymers Muﬂg

- Challenge: generation of relevant reference

m a t e ria ls Q by 34 laboratories {:\\
PC PS p || perT LDPE EP;\\V‘
. . W i M M
- Aim of the study, target size, shape, polymer 7747 | ll 7
PET PVC PET  mix PS Blank
77 ) 2 77
X 9 )\ &

Martinez-Francés, et al. 2023. Innovative reference materials for
N I V method validation in microplastic analysis including inferlaboratory
e comparison exercises. Anal Bioanal Chem 415,2907-2919\
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Tools for validating methods

(2) Interlabaotry comparison exercises (ILCs)

JRC TECHNICAL REPORT

* Compare methods through ILCs looking at g o

different aspects of the analytical approach EURO A
e Sampling CH ARM N

* Processing

* Analysis

ificerr e” n
/Vlediterranean =

VAl

SOUTHERN CALIFORNIA

MICROPLASTICS ANALYSES R COASTAL WATER
IN EUROPEAN WATERS PLASTIC BUSTERS WEP AL-QUASIMEME/ RESEARCH PROJECT
MPAs
Tsangaris et al., 2021, Ministry of the Environment — NORMAN .network
MPB, 164:11 1592 Government of japan (2017) Van Mourik et al., 2021, STOTEN, De Frond et al., 2022, Chemosphere,
Isobe et al., 2019, MPB, 146:831-837  772: 145071 208:134282.
NI/
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Tools for assessing available methods

(1) Critical reviews

(2) Guidelines for QA/ QCsteps

54 (&) 5.E.SHUMWAYET AL

SAchtlrigsdco Q Table 2. The quality assurance and control (QA/QC) criteria used to assess the quality of research papers in Table 1.
P PY e mry QA/QC measures

Monitor contamination

Special Issue: Microplastics

Applied Specrroscopy
0(0) 1-27

. . = The Authors] 1. Account and monitor for plastic used throughout collection, extraction, and identification
Samplmg and Quallty Assurance and e v gi.ij.?.iu; 2. Procedural blank samples processed alongside collected samples (negative controls)
Quality Control: A Guide for Scientists 3‘3"‘:21".";‘%}',’&"}';5;;312?7; ;.rev:;:}rlgﬁ;aar:iat;r[?:nconIam|natlon with a wet filter and/or an open petri dish in the field and laboratory
journals. sagepub.com/homelasp . . N
1 H 4. Prefilter liquid reagents into clean glassware
In.VEStlgatI'.lg the occurrer.“:e Of ®SAGE 5. Use glass and metal instead of plastic whenever possible
Mlcropla.stlcs Across Matrices 6. Muffle glassware, glass filters, and metal (450°C for minimum 5hr) prior to use or rigorously clean glassware and equipment (acid

wash protocol, multiple rinses with filtered water and ethanol)
7. Rinse glassware prior to use and in-between samples
1 . = 1,2 . 3 o . . R
Susanne M. Brander @, Violet C. Renick” ©, Melissa M. Foley’, g ‘Eu?e‘;err-fcl;lttf}%nlt:ll;istgf-glc‘ozlttsmglrn ﬁ?nf?“r:t:;?g chllhli: ui'fhen interacting with samples
Clare Steele® ®, Mary Woo*, Amy Lusher® ©, Steve Carr®, : t Y ¥ 9 9 P
7 8 19 10. Use positive controls and test and report method recovery
Paul Helm’, Caroly?n Box", Sam Cherniak” &, 1o 11. Check filters for contamination under microscope and clean prior to use (not necessary if can be muffled)
Robert C. Andrews’, and Chelsea M. Rochman 12. Perform extractions in clean air environment (laminar flow hood, air-controlled space)
13. Identify polymers with chemical characterization method (e.g., FTIR, Raman, Pyrolysis-GC/MS)

Each QA/QC measure was assigned a number. If the study did not mention a particular QA/QC measure, the appropriate number was added
to the criticism column in Table 1. The numbers assigned to each measure do not signify priority over the other measures. One hundred

N IV] thirty studies were reviewed against this QA/QC list
T
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Tools for assessing available data

(3) Online platform - crowd sourced

The FARE project has developed and tested a new toolbox specifically designed to assess
the quality of existing macro- and microplastic exposure and effects data

Insufficient quantity of

exposure and hazard data ATl quzllty of ei('s?.ng Lack of tools for assessing
for macro- and macro-and micropiastic the quality of data
FA R E . lasti exposure and hazard data
microplastic

irst steps towards an
Step by step guide to generate FARE methodology a: i rage . B SS e SS m e n t Of p | a St i C

isk to the Norwegian
nvironment

Handelens
<E Miljgfond
: G R'1'D] ® SINTEF
PR PPR LB ® K © 0 1 0 Soa
%@J@@@@&@@ RGOS
C

eNTNU N/VA-
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Do we have enough methods yet?
Different research questions require different methods.

Method choices depend on rigorous examination of the science being published.

Polymer type-based

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

Research r Monitoring
Plastic I

Pollution

Effects and Spatial and
impacts on health temporal
and environment v distribution
Regulation
Lusher, AL. and Primpke, S., 2023. Finding the Balance between Research and Monitoring: Provencher, J.F., Covernton, G.A, Moore, RC,, Horn, DA, Conkle, J.L. and Lusher, AL., 2020.
NI~ When Are Methods Good Enough to Understand Plastic Pollution ?. Environmental Science & Proceed with caution: the need to raise the publication bar for microplastics research .

Technology, 57(15), pp.6033-6039. Science of the Total Environment, 748, p.141426.
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