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COMMENTS OF UNITED KINGDOM
Information on methods for the characterisation of microplastics to reduce microplastic pollution

Agenda Item 10: Other business and future work; An AOB item on microplastics was raised by the Korean
delegation.

The UK delegation would like to bring to the attention of CCMAS 45, the work of the National Measurement
Laboratory (NML), at LGC in the UK, on microplastics.

As the UK’s Designated Institute for chemical and biological measurement, the NML provides measurement
research and services to improve accuracy, traceability and standardisation of chemical and biological
measurements, helping to foster innovation and promote productivity and economic growth.

Over 400 million tonnes of plastic waste! are produced globally each year, out of which two-thirds is released
into the environment. In the environment large plastics fragment into smaller ‘micro’ plastics, which can enter
our food chain. Analysis of microplastics in food and the environment are challenging due to complexity of
the matrix, lack of harmonised measurement methods and reference materials.

The NML and the UK Government Chemist is addressing these complex measurement challenges by
developing reliable sample preparation strategies, representative test materials and accurate measurement
methods. Refer to Annex 1 for two recent publications:

1. Multimethod Platform Based on Dynamic Image Analysis and splCP-MS for Number-Based
Quantification of Microplastics.

2. Aguide for testing laboratories on the application of LD-IR for microplastics.

In addition, LGC Standards offers a range of microplastic reference materials (featuring polyethylene (PE)
and polypropylene (PP) standards in five different sizes, as well as nylon (N66) and polyester (PET) fibres)
certified to ISO/IEC 17025.

Reference materials and validated and harmonised methods will enable comparability of the results across
various monitoring agencies and testing laboratories and contribute to the reduction of microplastics
pollution.

1 United Nations Environment Programme (UNEP). Plastic Pollution. Humanity produces more than 400 million tonnes of
plastic each year.


https://www.uknml.com/
https://www.gov.uk/government/organisations/government-chemist
https://www.lgcstandards.com/
https://www.lgcstandards.com/TF/en/Environmental-Reference-Materials/Microplastics/cat/653037

MAS45/CRD32

2

Annex 1: Multimethod Platform Based on Dynamic Image Analysis and splICP-MS for Number-Based

Quantification of Microplastics
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Multimethod Platform Based on Dynamic Image Analysis and splCP-
MS for Number-Based Quantification of Microplastics
Aneta Sikora, David Ojeda, Dorota Bartczak, and Heidi Goenaga-Infante™

(Cate This: Anal. Chem. 2005, 57, 2605426061
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ABSTRACT: A multimethod platform based unﬂn combination
nfd,nam:lmageanzl}m:{]}u}and!md: inductively
coupled plasma mass spectrometry (splCP-MS) has been
developed, walidated, and applied for the frst time to reliably
determine the particle number con: ion of small microplastics

The ability of the DIA/spICP-MS platform to reliably detect and
qumh.l,r :m:mplum:- was carefully studied using polystyrene (PS)
in the size range from 1 to 10 pm. Critical
mmnmmal parameters affecting the a of the nomber-
concentration measurements were identified for bath t
In the case of DIA, the detection threshold (DT} was foond to be
the most important, while for splCP-MS, both the calibration of the
transport efhciency fTE}umgll:eﬁnT:mcrmﬂbudandlh:
choice of sample introduction
P5-Latex microspheres nsing DIA and splCP-MS methodologies
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were critical. Under optimal conditions, the number-concentration values obtained for 5 ym

asr::dwdlmﬂunlhmm:dmmmly(u k=1of

approximately 2.5% for DIA and u, k = I of approsimately 10.2% for splCP-MS). Main contributing factors to the overll
measurement uneertainty were evaluated for methodalogy based on both techniques, being the variability in the number of detected

particles for DIA and the number of detected particles and

efficiency calibration for splCP-MS. These accounted for

approximately 94% (DIA) and approximately 45% {l?ICPME) of the overall uncertainty budget, respectively.

B INTRODUCTION
Plastics are increasingly present in today's wodd, with 395
million tonnes produced globally per annom, out of which two-
thirds are relrased to the environment.' In the environment,
plastics sulfer complex physicochemical transformation pro-
cesses such as aging, degradation, and fragmentation, breaking
down into microplastics and becoming a pessistent environ-
mental pollutant and health hazard ** The patential risks o
humans from exposure to smaller plastic particles are not fully
understood.  Particles with sizes at the lower end of the
microscale are likely to bring an increased risk to human
heﬂlﬂ\,‘uﬂuruuhofrd:d‘d,hid:mlﬁuampcrmhm:
or mass and ability to breach biclogical bariers, compared to
particles with sizes in the upper range of the microscale
Maoreoves, it was reported that the nnnsp]n:’n.l:hre af such
plastic particles is a major source of risk for humans.” To better
understand envirenmental and health impact arising from
microplastic pollution, as well as determine safe exposure
limits, in particular for plastics at the lower end of the
microscale, relishle methods for their guantibcation are
needed.

The guantification of microplastics is challenging not nnly
due to their shape irregularity and inherited pobydispersity
mest importantly due to the size limitations ul'trpu::ll‘yu:d

anafytical technigues, especially at the lower end of the
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microscale.”” Whilst, the upper limit of accessible size of
technigues used for concentration measurements at the
nanoscale such as particle tracking analysis ( PTA), multiangle
dynamic light scattering (MADLS), or even nanoflowcytom-
quCM} is appromimately about 1 gm, technigues
used at the microscale, e.g., Foarier transform infrared
FT-IR) have been demonstrated to offer selective detection at
sizes abowe 10 um.” For this reason, selective detection as
needed for accurate number-based quantification of small
microplastics {SMPs, <10 gm) remains a challenge. In receat
years, efforts have been made to combine chemical
identification techmiques, e, FT-IR" or Raman spectrosca-
py'” with optical microscopy (OM), allowing the determi-
nation of partide number concentration down to a few
micrometers.”  However, such approaches require compler
sample preparation strategies, involving sample Gliration and
depasition on a salid support prior to analysis, often affecting
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Recommendations for testing laborate *
achieving reliable identificationand

A quide for testing laboratories on the application of LD-IR for microplastics



https://assets.publishing.service.gov.uk/media/68ca8f90c6df905ce77084ac/GC_project__final.pdf
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