*

\ ALFRED-WEGENER-INSTITUT
! HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

The Science of Microplastics in the World Ocean
An International Workshop to Formulate Next Steps in Understanding the Fate,
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The JPI-O pilot action Ecological Aspects of Microplastics
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ECOLOGICAL ASPECTS OF MICROPLASTICS

Joint Action Facts

Action period: February 2013

Funding: €7,700,000

Strategic area: = Interdisciplinary Research for Good Environmental Status
Type of action: = Jointcall

Lead countries: = Germany

More Information

Secretariat Contact: John Hanus
E-mail: hanus@deutsche-meeresforschung.de
Tel. +32(0) 2626 16 77

Projects: = BASEMAN

Proposed in 2013

Management Board (MB) defined the

scope of this pilot action as comprising

methods, monitoring and effects of

microplastics

Four projects were selected (funding

1/2016)

BASEMAN - Defining the baselines

and standards for microplastics
analyses in European waters

« EPHEMARE - Ecotoxicological effects

—10:30 am

Isabelle Schultz

(JPI - Oceans Program)

Ecological aspects of microplastics:
JPI Oceans aligns research across
16 countries

environment
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What was -presumably- intended/expected by JPI-O...

Eurapean
Commission

Legislation: the Marine
Strategy Framework
Directive

The aim of the European
Union's ambitious Marine
Strategy Framework
Directive is to protect
more effectively the
marine environment
across Europe
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Microplastics in the Marine Environment: A Review of the Methods
Used for Identif‘cation and Quantification
Valeria Hidalgo- Ru'z, ¥ Lars (mtnw, Richard C. Thmnpmn,” and Martin Thid* ™

"Faultad Ciendias dd Mar, Univessidad Catélica ded Noite, Larrondo 1281, Coquimba, Chile
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ABSTRACT: This review of 68 studies compares the method-
alogies used for the identification and quantification. of micro-
phstics fram the marine environment. Three main sampling
strategies were identified: selective, volume-reduced, and bulk
sampling. Mot sediment samples came from sandy beaches at
the high tide line, and most seawater samples were taken at the
sea surfice using neuston nets. Four steps were distinguished
dwing sample processing: density separation, fitration, seving,
and visual sorting of micraphstics. Visual sorting was ane of the
most commonly used methods for the identification of micro-
plistics (using type, shape, degradation stage, and color 3 criteria).
Chemical and physical characteristics (e.g, specific density) were

s wed The ot reible method t ety the cherical composibn of miroplsics i by mfmmi spectmsopy. Most studes
clymers. Units

sepoited tht plasic fagments were polyethyene and polyprop

estimates are “items

per m™ for sediment and s aurfice studies and “tems per m* for water column studies M&h nua{smaﬂdﬁhmsused during

sampling or sample procesing influence abundance estimates. Most studlies reported two main size ranges of microplastics: (i) 500 m—>5

iy, which are retained by a 500 pm sieve fnet, and (i) 1-500 gy or fractions thereof that are retained on fiters. We recommend that

fumu progruns ca’mmmmg mm:muem dmmgu.dx these size fractions, but we suggest standardized sumpling procedures which allow
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B INTRODUCTION
The worddwide production of plstics has increased congderbly
since the development of synthetic palymers in the middle of the
20th century.'” When discarded in the marine environment,
plastics can become an environmental hazard™ Plastic debris
enters the marine environment in a wide mnge of sizes in the
micometer to meter range.” Microphitic partides comprise either
manufactured plastics of microscopic sze, mich as serubbers®” and
indusrial pellets that serve as precursors for mamfactured plastic
products (primary sources), or fragments or fibers of phstics
derived from the breakdown of larger plastic products (secondary
sources) ¥ Degmdation processes of plstics are extremely
slow, ™' and thus microphstios potentialy persit for very long
time periods in the marine environment.

The presence and accunmbation of microplastics in the ocean
is of considersble concern for a variety of reasons, especially
because they are ingested by marine biota.*'* Microplastics can

organisms,” ** the extent to which ingestion might present a
tasdcological hazard is not welHkmown,

In order to gain a bener understanding of the impacts of
microplastics, most smdies have focused on quantifying their
abundance in the marine environment. One of the main prob-
lems of karge-scale spatial and temporal comparisons is the fact
that a wide variety of approaches have been used to identify and
quantify microplastics. Furthermore, microplstics comprise a
very heterogeneous assemblage of pieces that vary in size,
shape, color, spaciic densiy, chemical compociion, and other
characteristics. Far i and i it
is thus important m define spm:lﬁ( methodological criteria to
estimate the ab 3 ibution and of
microplastics.™ Future monitoring programs will benefit from
standardized procedures for sampling and sorting of micro-
plastics such as those proposed by the Marine Strategy Frame-
waork Directive of the EU.*

absorh persistent bi ve and toxic ds (PBT)
from sawarer, which indude perdstent organic pallutants
(POPs)™* " and metals. ** Once ingested, the absorbed pallutants
may be transferred to the respective organisns'” However, while
micoplastics have been reported in a wide variety of marine
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“Properties and
quantities of marine
litter...cause harm to
the coastal and marine
environment” (known
as ‘Descriptor 10°).

This definition includes
microparticles
(particularly
microplastics)
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What was expected by environmental agencies...
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* Provide
methodological
standards for MP
sampling & analysis
monitoring

* Enable MSFD MP
monitoring

—>Descriptor 10,
microplastics

ABSTRACT: This review of 68 studies compares the method-
ologies used for the identification and quantification of micro-
phstics from the marine envimnment. Three main sampling

strategies were identified: selective, volume-reduced, and bulk
sampling, Most sediment samples came from sandy beaches at
the high tide line, and most seawater samples were taken at the
sea surface using neuston nets. Four steps were distinguished
duing sumple processing: density sepamtion, filtration, deving,
and visual sarting of microplstics. Visual sorting was ane of the
most commonly used methods for the identification of micro-
phstics (using type, shape, degradation stage, and color as criteria).
Chemical and physical charadteristics (2., specific density) were
a0 used The mast reliable methad to identify the chemical compasition of microplastics is by infared spectrascopy. Most studies
reported that platic Fragments were polyethylene and polypropylene palymers. Units dy sed for abundance estimates are “items
per m™ for sediment and sea surfice studies and “items per m™ for water column studies Mesh gze of geves and flters used during
sampling or sample processing influence abundance estimates Most studies reported two main sice ranges of microplastics: (i) 500 gm=5
mm, which are retained by a 500 ym sieve /net, and (i} 1-500 gy, or fractions thereof that are retained on filters. We recommend that
future programs afmannmrg continue to dmngmsh these size Fractions, bm we suggest standardized sumpling procedures which all ow

i
e np np of micoplastic acoss marine

B |NTRODUCTION organisms,” ™ the extent to which ingestion might present a

The worldwide production of plstics has increased congderbly  towdeological hazard i not wellknown.
since the development of synthetic polymers in the middle of the T omier to gain 3 beter understanding of the impacts of

20th century.'® When discarded in the marine emvironment,
plastics can become an emvironmental hazard™® Plsic debris
enters the marine environment in a wide range of szes in the
‘micrometer to meter range.” Microplistic patides comprise either
manufactured plastics of microscopic dze, much as serubbers™
induaridl palets that serve as precursors for mamifactured plastic
products (primary sources), or fragments or fbers of plstics
derived from the breakdown of larger plastic products (secondary
sources). # Degradation processes of phstics e extremely
slow,>™ and thus microplastics potentialy persist for very long
time periods in the marine environment.

The presence and accumulation of microplastics in the ocean
is of considerable concern for a vasiety of reasons, especially
because they are ingested by marine biota.*** Microphstics can
absorb persistent bi ve and taxic ds (PET)

microplastics, most smdies have focused on quantifying their
abundance in the marine environment. One of the main prob-
lems of largescale spatial and temporal comparisons is the fact
that a wide variety of approaches have been used to identify and
quantify microplastics. Furthermare, microplstics comprise a
very heterogeneous assemblage of pieces that vary in size,
shape, color, specific denty, chemical composition, and ather
characteristics. For meaningful comparisons and monitoring, it
is thus impaortant to define specific methodalogical criteria to
estimate the abundances, distribution and composition of
microplastics.™ Future monitoring prograns will benefit from
standardized procedures for sampling and sorting of micro-
plastics such as those proposed by the Marine Strategy Frame-
work Directive of the EU.**

from sawarer,” which indude perdstent organic pollutants
(POPs)** " and metals. " Once ingested, the absorbed pallutants
may be randerred to the respective organians” However, while
microplastics have been reported in a wide variety of masine
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ABSTRACT: This review of 68 studies compares the method-
ologies used for the identification and quantification of micro-
phstics from the marine envimnment. Three main sampling

strategies were identified: selective, volume-reduced, and bulk
sampling, Most sediment samples came from sandy beaches at
the high tide line, and most seawater samples were taken at the
sea surface using neuston nets. Four steps were distinguished
duing sumple processing: density sepamtion, filtration, deving,
and visual sarting of microplstics. Visual sorting was ane of the
most commonly used methods for the identification of micro-
phstics (using type, shape, degradation stage, and color as criteria).
Chemical and physical charadteristics (2., specific density) were

also used The mast reliable method to identify the chemical compasition of microphstics is by infraed spectroscopy. Most studies

reported that plastic fragments were polyethylene and polyprop

iy used for abund estimates are “items

polymers Units

per m™ for sediment and sea surfice studies and “items per m™ for water column studies Mesh gze of geves and flters used during
sampling or sample processing influence abundance estimates Most studies reported two main size ranges of microplastics: (i) 500 gm=5
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The worldwide production of plstics hus increased considersbly
since the development of synthetic polymers in the middle of the
20th century.'® When discarded in the marine emvironment,
plastics can become an emvironmental hazard™® Plsic debris
enters the marine environment in a wide range of szes in the
‘micrometer to meter range.” Microplistic patides comprise either
manufactured plastics of microscopic dze, much as serubbers™
induaridl palets that serve as precursors for mamifactured plastic
products (primary sources), or fragments or fbers of plstics
derived from the breakdown of larger plastic products (secondary
sources). # Degradation processes of phstics e extremely
slow,>™ and thus microplastics potentialy persist for very long
time periods in the marine environment.

The presence and accumulation of microplastics in the ocean
is of considerable concern for a vasiety of reasons, especially
because they are ingested by marine biota.*** Microphstics can
absorb persistent bi ve and taxic ds (PET)

organisms,"* ™ the extent to which ingestion might present a
texdcological hazard is not wellknown,

In order to gain a bemer understanding of the impacts of
microplastics, most smdies have focused on quantifying their
abundance in the marine environment. One of the main prob-
lems of largescale spatial and temporal comparisons is the fact
that a wide variety of approaches have been used to identify and
quantify microplastics. Furthermare, microplstics comprise a
very heterogeneous assemblage of pieces that vary in size,
shape, color, specific denty, chemical composition, and ather
characteristics. For meaningful comparisons and monitoring, it
is thus impaortant to define specific methodalogical criteria to
estimate the abundances, distribution and composition of
microplastics.™ Future monitoring prograns will benefit from
standardized procedures for sampling and sorting of micro-
plastics such as those proposed by the Marine Strategy Frame-
work Directive of the EU.*

from sawarer,” which indude perdstent organic pollutants
(POPs)** " and metals. " Once ingested, the absorbed pallutants
may be randerred to the respective organians” However, while
microplastics have been reported in a wide variety of masine
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What was expected by environmental agencies...

Focus on simple,
inexpensive methods
(=>Monitoring)

Focus on large(r)
particles

Chemical
Identification +/- not
necessary

Start ISO process for
methods
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What was intended by “science”

Provide reliable data on MP in different ‘b
environmental compartments . Different expections « .
* Include +/- all MP-sizes e Different motivations

(from 5 mm down to “what is
possible”) uniResearch

* Reliable identification of polymers ﬂ

* Dynamic improvement of
methodologi

Monitoring

rap® @

3

4 HELMHOLTZ
| GEMEINSCHAFT
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Defining the baselines and standards...

Defining the baselines and standards as needed for monitoring

for such a dynamic “science”?
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The Hare and
the Hedgehog

s

Web of Science: topic = “microplastics”; all years
214
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Start writing <
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Defining the baselines and standards...for?
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Defining the BASElines and standards for
Microplastics ANalyses in European Waters
(BASEMAN)

28 partners from 10 countries (AWI in lead)

WP 1 Defining baselines for all relevant identification approaches
WP 2 Preparation of standardized test samples for inter-lab comparisons
WP 3 Inter-lab and inter-method comparisons

WP 4 Sampling methodologies for MPs in the marine environment: standardization,
suitability and intercomparison

WP 5 Coordination, Integration and Synthesis

As proposed in ~2015 p
” HELMHOLTZ
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Highlights and pitfalls of JPI-O BASEMAN
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Highlights and pitfalls of JPI-O BASEMAN
Pitfalls...

SuCCeSsS 2

Failure:
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Development of a MP reference kit and definition of
methodological baselines

* To develop and provide a MP reference kit
* 9 Polymers (LDPE, HDPE, PP, PC, PVC, PET, PS, PMMA, PA66)
* Physico-chemical characterization
* 3size fractions: “>20 um”, “>100 um”, “=>1 mm”
* Grinding/milling & sieving
* Size distribution

* Preparation and provision of “MP kits” (X Polymers — X numbers- X sizes) for
WP2/WP3 - Inter-lab and inter-method comparisons

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Preparation of standardized test samples for inter-lab
comparisons

* Preparation of standardized sediment samples, standardized plankton samples and
standardized biota samples

Sediments: 3 types of sediments from the wadden sea

Biota: soft parts of farmed blue mussels, intestines of farmed salmon and wild
caught haddock

Plankton: 3 types of plankton (German Bight) representing different natural
polymers (e.g. “silicate” (diatoms), chitin (copepods))

“MP kits” (? Polymers ? Numbers ? Sizes) defined by WP1 & WP2
4 replicates (3 contain the “MP kits”, 1 “natural” MP load)

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Preparation of standardized test samples for inter-lab
comparisons

* Problems
e Standardized milling, clean environment, storage etc.
* Transfer of MP-kits to samples (transfer efficiency)
> General QA/QC related problems

> Outcome t......

» However, currently several initiatives ongoing (e.g. QUASIMEME)

http://www.quasimeme.org/

ﬁ HELMHOLTZ
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Highlights and pitfalls of JPI-O BASEMAN
Highlights...

SuCCeSsS 2

Failure:
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Development of methodological baselines o /
Methode. . FTIR Imaging

PAPER e et ° MPApp

@ An automated approach for microplastics analysis

using focal plane array (FPA) FTIR microscopy and
image analysist

Cite this: Anal. Methods, 2017, 9, 1499

* Pipeline is open source (Python-code and
“curated” database)

S. Primpke,*® C. Lorenz® R. Rascher-Friesenhausen® and G. Gerdts®

e Automated identification, counting and sizing of
MP (Numbers, sizes = toxicological studies)

e Size limit: ~¥11 pm

—>01:55 pm

Sebastian Primpke

(Alfred Wegener Institute)

Harmonized Analysis of

Microplastics by FTIR Spectroscopy ﬁng;:;‘:g;m
and Imaging |




Development of methodological baselines

Hellinger Distance
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Q N/
FTIR Imaging

e “Curated” database
* Usage of multivariate statistics

* “Conservative” affiliations to
clusters (not single entries)

 Permanently expanded

* Available upon request

Analytical and Bioanalytical Chemistry
hitpsy//doi.org/10.1007/500216-018-1156-x

RESEARCH PAPER

@ CrossMark

Reference database design for the automated analysis of microplastic
samples based on Fourier transform infrared (FTIR) spectroscopy

Sebastian Primpke - Marisa Wirth"2 . Claudia Lorenz ' - Gunnar Gerdts

—01:55 pm
Sebastian Primpke

Received: 22 February 2018 /Revised: 20 April 2018 / Accepted: 18 May 2018
(©) The Author(s) 2018
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Development of methodological baselines (((

L7 C)
°, *
®6 yuiv®

FTIR Imaging
e *  MPHunter
: - Delphi-based GUI
environment
* |nitial database
comparison
* ~,Imaging”
* Import functions
* Bruker
e Agilent
* (Thermo)

(Perkin-Elmer)

—>01:55 pm
Sebastian Primpke
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Development of methodological baselines
“Suspicious particles” become microplastics...

Chemical Image
Microplastics |
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Development of methodological baselines
Case study 1: Arctic deep sea sediments

Polyoxymethylene
Acrylonitrile-butadiene
Rubber type 2
Rubber type 1

e

HG-VIIl

HG-VII  HG-VI

Yo 250" 500 km

5T i

' ' —
10°W. 0°  10°E_20°E

0 S

10

20 km

N

A

YT

High Quantities of Microplastic in Arctic Deep-Sea Sediments from
the HAUSGARTEN Observatory

Melanie Bergmann,*’“la Vanessa Wirzberger,m’" Thomas Krumpen,l Claudia Lorenz,i
Sebastian [’rirnpke,i Mine B. Tekman,” and Gunnar Gerdts*

e 10°-103 (42 - 6595) MP kg
» 18 different polymers were detected
* ~80% of the MP were <25 um

ﬁ HELMHOLTZ
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Development of methodological baselines
Case study 2: Arctic sea ice

COMMUNICATIONS

ARTICLE
opeN

Arctic sea ice is an important temporal sink and
means of transport for microplastic

llka Peeken (™ ', Sebastian Primpke], Birte Beyer], Julia Gl'.'ltermann], Christian Katlein], Thomas Krumpen',
Melanie Bergmann® ', Laura Hehemann' & Gunnar Gerdts!

* Max. 10’ MP m3
» 17 different polymers were detected
* 67% of the MP were ~11 um

~—+ Warm currents Seaiceextent201508  MP particles (N m™") S PE smmmpPES ®A o Ha
+ Cold curents Sea ice extent 201506 - 10000 = ca':"h p— g oib
Seaice extent 201406 - Sea ice extent 201006 o 100000 S = D ha
sy W— CE-Alkylated D
I Lowo . 10,000,000

ﬁ HELMHOLTZ
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Development of methodological baselines
Case study 3: North Sea surface waters & sediments

Sediment Water

Ao 5o &e0r 7o0r on o opy oy oy 4e0° seq o0 7o0r
I I I I

Numbers & Identities

Water

* 0.06-245MP m?3

* 17 polymers detected
Sediment

i . .
* palymer Lypas sedimenl e * pulyrner Lypas sorlace walsr
W pE P

s y . « 3-1200 MP kg

B PE chlorinated i B PE chiofinated

PP

agr
Hps L ¥ Hpg
| e 19 polymers detected
AEpa P Wpp
L Bt h = W PYC
CME F Crc
nitrla nibber anr . nitrile rubber
W pEST HpPEST
B aerylales PURSamish W aorylalasPURMNErish
P5U B pphyehiaroprans
B palychlorogrong polycaprolactone
B palyizaprene ehiarinated s Eva
palycaprolactone agF b el
EVA W ubber type 1
W PoM nubber type 2 f
acrylonitrile-hutadien e L nubber type 3 ’ HELMHOLTZ
W nubher iype 1
rubker type 3 | GEMEINSCHAFT

Lorenz et al. (2019)
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Development of methodological baselines
Case study 3: North Sea surface waters & sediments

“SDe,di[nent ~_ Water

6°0" 7°0° 80" 9°0’
I

6°0" 7°0° 80" 9°0’
I

Patterns

* Multivariate statistics
* Kmeans/SIMPROF

k-means of polymers sediment k-means of palymers surface water’

D (n=12) R C (n=13)
. B (n=4)
A (n=3)

\ -
D (n=3) ﬁ HELMHOLTZ
|GEMEINSCHAFT

Lorenz et al. (2019)
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Development of methodological baselines
Case study 3: North Sea surface waters & sediments

60

Sizes
40 | J
30 v/
% -
20
10
| MSFD: “Properties and quantities
0 of marine litter...cause harm to the
coastal and marine environment”
nw— (known as ‘Descriptor
HLn:::Lnr.::Lnc:mc:mc:mc:mnmc:mc:mc:nc:nnnnﬂﬂﬂ
MM~ S MM~ A~ S AN~ S NN~ S oD OO oo o 10’)?????????
Ao TR TN MM gy FFUONSnonomono Y/ s sans
SN NonNonNononolnownounon S o G men s w0
oMM~ oMo mPPomn Mo oo OO0 oo O
e B B I I oV IV T T T O T~ S o~ - T B S I - I - o /
M & h & o h O N % HELMHOLTZ
o mom s # surface water | GEMEINSCHAFT

4 sediment

=
3

Lorenz et al. (2019)
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Development of methodological baselines

Its not all about numbers...

EA

[ )
Simultaneous Trace ldentification and Quantification of Common
Types of Microplastics in Environmental Samples by Pyrolysis-Gas
Chromatography—Mass Spectrometry
Marten Fischer and Barbara M. Scholz-Béttcher® @
Institute for Chemistry and Biology of the Marine Environment (ICBM), Carl von Ossietzky University of Oldenburg, P.O. Box °

2503, D-26111 Oldenburg, Germany

{ Pyrolysis GCMS } {Identification} |onchmmat°gram Quantification
Pyrogram
1.7*107 3.9%10% ot
/2163 4
j e £
> Current z % g S
20

Area m/z 163
e

25 5
Mass PET (ig)

PyGCMS

Mass related MP-quantification on
a trace level (pg and below)

(Mass = Budgets)

Simultaneous identification and
quantification of 10 common plastic
types in complex environmental

samples

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Development of methodological baselines
Comparison of methods...

FTIR Imaging & PyGCMS

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Development of methodological baselines
Comparison of methods... FTIR (Imaging) & PyGCMS

5x10*
CrA Era
[_IPUR, PMMA ] PVGCMS FTIR [_IPUR, PMMA, Varnish
[ | Ax10% 1 B FC
[_1Pvc, PE-CI, PCP
mE 3x10% B PET
] = B PP
pd [_1PE, PE-ox, EPDM
~  E—
] 0. 2x101
E .
- E wo! N
0.0 o | , ‘ , ==,
G o o & o o *
RS S T e RPN S S e
F F Ff F F & ¢ F F F F F & 9
1 E & & NP P
c}bo \&\ \Q\\ o\bo @-"A (Q\\ 0\60 g&\ Q}\ ot‘c &\\ Cb\\
& & o~ DS N ) F o~ 5 NS o~ &
o o o8 & & & of &
o o & o) o o o) o)

Primpke, Fischer et al., (in prep)

* Samples: Treated waste water
* Similar qualitative compositions!
* Quantitative results differ since larger particles dominate the pyrolysis signal
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Development of methodological baselines
Comparison of methods...

FTIR Imaging & Raman-microscopy

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Development of methodological baselines
Comparison of methods... FTIR (Imaging) & Raman-
microscopy

ngmgnpmm »Hand-sorted” MP

BCe & ECNOIogy e Alternative to ATR-FTIR

C i f R dF ier Ti f Inf dS . . . . (e .
e ety e e Ll s o e Automatic detection & identification

Livia Cabernard,™" @ Lisa Roscher,” Claudia Lorenz," Gunnar Gerdts,” and Sebastian Primpke:

* No compression (destruction)

MP 10-500 um
* More diverse polymer composition
* Higher numbers (more accurate?)
« Raman:38-2621 MP m3
* FTIR-Imaging: 22-228 MP m™3
* Measuring time
* Raman: 43 hours!
* FTIR-Imaging: 8 hours (meanwhile 4
hours)
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Development of methodological baselines
Fibers not included...(so far)

Ccess Ln FTIR Imaging
Su * Notincluded in the image analysis so far
Fa I lure g * Neural networks etc. not successfull

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Development of methodological baselines 18

OPUS

[ ? College of Engineering
FI be rs MARQUETTE UNIVERSITY
e 000

d Skeletonization

\ | [ v FTIR Imaging
s T including fibers
o * Initial MATLAB
script

= - * Transposed to
Python code

fRRG

* Fully integrated in
Python-pipeline
(MPApp)

Di Il. BioMed Eng OnlLine (2016) 15:64 . . . a
B ey BioMedical Engineering oo
OnLine OF CHEMISTRY

Journal Name

->01:55 pm
mage processing for identification Sebastian

.an.d q}‘ant'ﬁ ca_tlon.Of filamentous bacteria Automated Identification and Quantification of Microfibres and .

in in situ acquired images Microplastics Prlmpke

. ; X iqe b
Philipe A. Dias'?", Thiemo Dunkel*, Diego A. S. Fajado?, Erika de Ledn Gallegos®, Martin Denecke’, Esm2Received 00th Janvary 200, >+ PriMpke,*” P. A.Dias ® and G. Gerdts®
Philipp Wiedemann?, Fabio K. Schneider' and Hajo Suhr? Accepted D0th lanuary 20x
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Development of methodological baselines
“The need for speed” and “usability” (< monitoring)

* MPApp & MPHunter now in a common GUI environment

S il e HOME | ABOUT | HOW-TO | DOWNLOAD |
r

Software for the automated
detection of microplastic

Developed by Aalborg University, Denmark
and Alfred Wegener Institute, Germany

—>01:55 pm
Sebastian Primpke

www.simple-plastics.eu



http://www.simple-plastics.eu/
http://www.simple-plastics.eu/
http://www.simple-plastics.eu/
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Inter-lab and inter-method comparisons

Inter-method comparison of extraction approaches
» Objective: To optimize the extraction of MP from sediment
Inter-method comparison of purification approaches

» Objective: To optimize the purification of MP from sediment, plankton and biota in
respect to matrix disintegration/removal and polymer preservation

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Inter-lab and inter-method comparisons
“The sediment haystack”

Microplastics Sediment Separator (MPSS)

e Based on density separation
e 1-3 kgsediment-sample
* High recovery rate
 Commercially available (and published)
* Improvement necessary!
* ~30 L prefiltered ZnCl, solution
e 1samplein ~24 hours
e Mixing by stirring (milling..)
* Geometry
* Intransparent
* Expensive!

ﬁ HELMHOLTZ

| GEMEINSCHAFT



»*

\ ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

Inter-lab and inter-method comparisons
“The sediment haystack”

IVL solution ICBM solution AWI solution

& -\le\ul i;r f/ i

Smarter..;-)

Cheaper € o




»*

\ ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

Inter-lab and inter-method comparisons
“The sediment haystack”

AWI Sediment Separator

* 1 kg sediment-sample

e ~9 L prefiltered ZnCl, solution (filling
from below through 10 um filter)

* 4 samplesin ~24 hours
(“upscalable”)

* Mixing by aeration

* Geometry (straight line)

* Transparent

* Currently being evaluated

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Inter-lab and inter-method comparisons
“The natural polymer haystack”

chvmﬂ“f"cﬁnJHL Enzymatic maceration
elceeeoogy -~

e Sequential usage of inexpensive

Enzymatic Purification of Microplastics in Environmental Samples

Martin G. J. Loder,®"¥® Hannes K. Imhof*® Maike Ladehoﬁ‘,*’" Lena A. Léschel,¥ Claudia Lorenz," teCh N |Ca| e nzyl Nnes a nd Ch@l Nica IS
Svenja Mintem'g,m‘ Sarah Pichl,® Sebastian Primpke,* Isabella Schrank* Christian Laforsch,**

-~ ~ o F M
and Gunnar Gerds* (Proteinase, cellulase and

rBiOngi.S(i‘lE Anstalt Helgoland, Alfred-Wegener-Institut, Helmholtz-Zentrum fiir Polar- und Meeresforschung, P.O. Box 180, 27483

e gy I, Uiy f e, U 540 By Gy chitinase; SDS) - MSFD
e Degradation of organic residues
* No degradation of synthetic
polymers

* Improvement necessary!

* Time consuming

* Risk of contamination
(several manual steps...)

I T Y i
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Inter-lab and inter-method comparisons

“The natural polymer haystack”

AWI MP reactor

Very simple design (stainless
steel tube)

Sample stays permanently in
the reactor

Prevention of contamination
(10 um stainless steel meshes
(top/bottom)

Simple usage (fill/drain of
reagents by vacuum/pressure)
“Upscalable” (several samples)

ﬁ HELMHOLTZ

| GEMEINSCHAFT
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Lessons learned (?)

* Analytical approaches?
e +/-
* Numbers & identities: uFTIR, Raman
* Masses: PyGCMS, TED-GCMS
e Extraction & Purification?
*  Yes!
e Still time & labour consuming
* Chemical and physical treatments: Keep
the needle but remove the haystack
 Sampling?
o +/-
« QA/QC? £ vevmmoies
° Yes | GEMEINSCHAFT
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Future challenges

Orange

s

TheHareand

* Cross-ecosystems analyses

* Environmental surveillance
versus basic science

» Static standards (ISO) versus
dynamic improvements

* In situ MP-conformation
* Single MPs or aggregates? # veimnors

| GEMEINSCHAFT
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Thank you for your attention @

uniResearch
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Preparation of standardized test samples for inter-lab

comparisons

S

S1

S2

S3

sS4

<4+—— MP-kit

Thawing
Addition of “MP kits”

*  “Common” transfer protocol (after 15t
experiences...)

* Usage of antistatic device (after 1%t
experiences...)

* Recording tags of sub-samples and vials




