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What are
Microplastics?
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What are Microplastics? (1 of2)

Plastic debrign the environment
were
(Carpenter et al. 1972)

definesMicroplastics in Drinking Water

Leo Baekeland invented _ rep(_)rteq _
>the first fully Microplastics in drinking
synthetic plastic water
400
Additives

350 Other
®m Polyester, polyamide (nylon), and acrylic fibers
300 m Ppolyurethane

O € s opolynmekric materials to which
Py chemical additives or other substances
may have been added, which are particle
which have at leaghree dimensions
that are greater thard nm and less
than 5,000 micrometres ( Om) é 6

Polyethylene terephthalate
0 B Polyvinyl chloride
Polystyrene
200 ysty
Polypropylene
150 ™ High-density polyethylene

® Low-density polyethylene

Primary Plastic Production (in Mt)
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From Geyer, 2020 . .
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What are Microplastics? (2of2)

1 Personal Care Products > ;Es.s.;.:.:.’:.‘ o—
3 A 9.2 billion tons of plastics produced up until
& 3 2022
ﬁj&é Industrial > og%ﬁ%o o) S
A }
8 A
“ .;}k\‘:: X ".‘°:
ricultura ications - “ el
Agricultural Applicat g%.}?.
Y Weropistios 1. There are alsantentionally added
e sias Microplastics
% Plastic Containers 3 — ;’.: e Op aSt €
Va8 2. Only less than 10 % recycled the rest landfilled or
if mismanaged leaked into the environment as
— & lastic never disappears; it just breaks down into
extiles —_— \""J’ p as pp 0 ' J . 5
% e > "a%‘;‘?\ smaller and smaller pieces called Microplastics
'o e % o ITRC: https://mgl.itrcweb.org/environmentadistribution-fate-and-transport/
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Toxicity of Microplastics
I

Particles themselves
- physical hazard

Release unbound
chemicals
- monomers or additives

Adsorbed chemicals from the
environment
-eg. POPs

Microplastics Phthalates
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Toxicity of Microplastics N continued

Particle Size

Larger

Smaller

Physical Damage
A Food Dilution
A Gastrointestinal obstruction

A Irritation/injury

Surface Area Dependent Volume Dependent
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Legislations on Microplastics

SB 526 (2025): Proposes microfiber
filters in new washing machines by
2030.

Int 0692-2024: Would require the DEP to
test drinking water for microplastics.

SF 2245 (2023):Defines
microplastics and funds
development of testing
protocols.

H 7515 (2024):
Proposes
microplastics
testing for
water and soil
starting in 2026.

Microplastics Legislation
Status by State
- * Enacted Legislation

* Upcoming and
Proposed Legislation
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Passed Legislation

California :

A SB 1422 (2018): Sets definition and testing
methods formicroplasticsn drinking water.

A SB 1263 (2018): Launches a statewide
microplasticsstrategy.

A SB 1147 (2023): Requires health risk studies
of microplasticsn water.

A AB 823 (2024): Bans plastic microbeads in
cosmetics, cleaning products, and coatings.

New Jersey.
A A1816 (2014): Bans microbeads in persona

careproducts.

Virginia:
A HB 33 (2024): Creates a work group to
studymicroplasticsn drinking water.

lllinois:

A SB 1563 (2023): Requires draft testing
regulations fomicroplasticsn water by July 1,
2025.
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Growing MP Capabilities
|
Our Network of Laboratories

Spain Norway

TD-GC/MS
LDIR

PYR-GC/MS Hungary

FTIR,
PYR-GC/MS

LDIR,
y  PYR-GC/MS/MS
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o o o I To Do Do Do Do

Matrices Tested

Targets:
Polyamide (PA)
Polycarbonate (PC)
Polyethylene (PE)
Polyethylene
Terephthalate (PET)
PolymethylMethacrylate
(PMMA)
Polypropylene (PP)
Polyurethane (PU)
Polyvinyl Chloride (PVC)
Polystyrene (PS)
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Environmental
samples

Potable Water, Surface Water,
Ground Water, Wastewater,
Sewage, Soil, Biosolids,
Compost,

Biochar, Sand, Sediment, Air

Food and Food
Products

QOysters, Mussels, Fish Tissue,
Cheese, Milk, Salt, Infant
Formula

< eurofins

Cosmetics and Personal
Care Products

Creams, Body washes, Face
and Body Scrubs,

Consumer
Products

Eye Drops, Packaging
Materials, Clothing, Washing
Machine Effluent



How to Build a
Microplastic
lab?
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How |t Startedeée

Caution!
PPE is Required
Beyond This Point.

Safety glasses required.

No contact lenses are allowed.

Lab coats are reguired when working with
‘opan chemicals, samples, extracts o

Long pants are. 3
Solid, non-permeable footwear is required.
No food or drink allowed In this room.

Authorized
Personnel Only
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Engineering Controls
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Microplastic Tool Belt
I

AQuiality Control
ACleanroom ~
AQA/QC Practices __

Alnstrumentation
ARaman
AO-PTIR
ANext Generation

Spectroscopy¢ée?
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Methodologies
|

1nm Ipm 20pm 100pm Imm 5mm

CA1422 | : :

Physical .
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Thermal Desorption GC-MS £
2
|_
From BASEMAN (DELIVERABLE D4.3 Harmonized protocol for monitoring microplastics in biota)
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How Raman Works

A Laser Light Source

A monochromatic laser (single color) is aimed at the sampl

A Interaction with the Sample
Most of the light bounces off with no energy changehis
s callef Rayleigh scatteripg.
A Raman Scattering
A very small amount of light changes enerqgy due to
vibrations in the molecules this i'|| g, and
it gives useful information about the sample.
A Light Collection

Both types of scattered light are collected using lense: ™
mirrors.
A Filtering .

= =
2 30000 -

A filter removes the strong Rayleigh light so only the v .... -

B0000

Objective

Sample

Incident Light

Edge Filters

| Spectrometer |

J teflon (PTFE)
_E polystyrene (PS)

Computer

— Polypropylene

Polyethylene

600 800 1000 1200 1400

Raman signal is left. I T BT
. 0 o e e b ™™ i o] Mg e

A Detection —

The Raman light goes to a detector (like a CCD), and - | | |

Raman spectrum is created from the data.

Raman shift / cm-1
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OPTIR
A Sub500 nm spatial resolutiog Essential for detecting l]

Visible O-PTIR
PROBE/Raman beam
and visible objective

nanoplastics

A Counterpropagating laser setup The IR laser comes from o R sansparen
below, while the 532 nm probe laser comes from above, glss sice / coversip (I S

enhancing spatial resolution and sensitivity.

IR pump laser
and Cassegrain
objective (reflective)

A Minimized background interferenceReduces optical artifacts
for cleaner spectral data.

A Efficient detection ophotothermaleffects¢ The 532 nm laser
detects tiny thermal expansions, allowing precise chemical
identification.

A Simultaneous IR and Raman acquisitidaliminates
fluorescence interference and provides richer chemical data.

A Supports advanced filtexsIncludingautofluorescencedor
enhanced contrast.
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Rironmentil How are Microplastics analysed ?

W

» Number

Type

Colour
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How are Microplastics analysed ?
I

Aglby ASTM INTERNATIONAL
'] Helping our world work better

Sample

Sample )
P Preparation

Collection

CALIFORNIA

STATE WATER RESOURCES CONTROL BOARD
REGIONAL WATER QUALITY CONTROL BOARDS
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1. Leave luggage tag on cooler for return shipment. Remave old
ar bill,

2. Take a photograph of the completed Chain of Custody and
emai it to your project manager.

3. Place Chain of Custody in & plastic zippered bag.

1. Insert absorbent pad.

2. Add plastic liner and add all contents into this liner.

3. Insert cardboard box.

4. Place the cardboard box with the samples into the cooler
§. Place paper between the bottles.

200 oeee s eurofins

How Do You Ship Samples?

No ice needed
Cardboard over plastic
ALL samples are rinsed

with MP-free water prior
to extraction

Securing the Cooler

L Twist or tie plastic liner closed.

2. Place Chain of Custody in the cooler.

3. Send back the shipping order form In the cooler.

&, Secure return address label (which has project ID and

barcode), to the inside lid of the cooler and secure with
tape.

Prepare and Arrange to Ship
1. Make arrangements with your shipper to pick up the
coolers.

2. Add any appropriate labels like RUSH or Custody Seals to
outside of cooler.

3. Securely add new air bill to luggage tag on cooler for
return to lab.

&. Close lid and tape shut,

S. Provide cooler to the shipper.

Mo se s et nane o euraring



Typical Sampling Media - What do you get in the field?

Pre-treated 1 liter f\_lumlnum Foil Environmental products in
iner

original packaging
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Typical Aqueous Extraction
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What Does a Report Look Like?

(1 of 3)

.:5': eurOfinS . Euroﬂns S?cramento
Environment Testing Microplastics Analytical Report

Table 1: Total numbers of Microplastics Particles Detected

Figure 1: Microplastics particle size distribution in the sample

Client Sample ID: G
Matrix: Water 251 B PE (Palyethylene)
Lab Sample ID: (] M PA (Polyamide)
Date Collected: 6/24/2025 PVC|(Polyvinyl Chloride)
Date/Time Prepared: 7/02/2025 - 6:17
Preparation Batch: 320-361019
Date/Time Analyzed: 7/20/2025 - 14:21

Analytical Batch: 320-361266 =

Sample volume analyzed (mL): 996.4 §

Microplastics Raw Result (%) Unit Final Result (&) RL MDA Unit %

Polyethylene (PE) 47 Particles 47 20 10 MPs/L %

Polypropylene (PP) 0 Particles <MDA 20 10 MPs/L E
Polystyrene (PS) 0 Particles <MDA 20 10 MPs/L
Polyvinyl Chloride (PVC) 4 Particles <MDA 20 10 MPs/L
Polyethylene Terephthalate (PET) 0 Particles <MDA 20 10 MPs/L
Polycarbonate (PC) 0 Particles <MDA 20 10 MPs/L

Polymethyl Methacrylate (PMMA) 0 Particles <MDA 20 10 MPs/L :
Polyamide (PA) 1 Particles <MDA 20 10 MPs/L
Polyurethane (PU) 0 Particles <MDA 20 10 MPs/L 2IO I 3b . 4-0 . 5IO I GID . 7"(] I 3I(] glo
Polytetrafluoro Ethylene (PTFE) 0 Particles <MDA 20 10 MPs/L Diameter (um)

Total 52 Particles 47 MPs/L

Copyright © Eurofins Environment Testing

*The size distribution chart is generated based on the raw results obtained from the analysis.
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What Does a Report Look Like? (2 of 3)

L] u .
oo CUro fl ns . I?urm‘lns S?cramnnta
Microplastics Analytical Report

Table 2. Method Blank Results

Lab Sample ID:§ ME 320844874
Maniz: Water
Date/ Time Prepaved:] 4092025 - &:00
Preparation Baich: JM0-B44874
DiareTime Amalvzed:y 41072025 - 738
Avabyrical Barchy]  320-843435
Viduime analyzed (mL): 1000 Table 3: Laboratory Control Sample Results
Microplastics MB Result BDL L. MDA Uit Lab Sample [D:} LCS 320-844874
Matrix: Water
Palyellylens (PE) ! i - - ML Date/Time Prepared:| 4/09/2025 - 8:05
Folypropylens (PF) 0 i 0 10 MPsT Preparation Batch: 320-844874
Polystyrene (F5) { 10 20 i MPsL Date/Time Analyzed:] 4/11/2025-8:00
Pobrinyl Chloride (FVC) ] 10 M 10 MP=T, Analytical Batch 320-845455
Polvethvlene Terephithalate (PET) 0 10 0 n MPsL Volume analyzed (mL): 1000
Palyearbenate (PC) ] 34 0 1 MPsL
Analyte Spike Added LCS Result Unit %oRec %Rec Limits
Pobmetnd Methacrylase (PMIMA) { 19 2 i MP:L
Polyaanide (Nylon €) (P4) 0 30 o 10 MpsL Polyethylene: 20-27 um 50 ) MPsL 64 50-150
Pobyurethans (P17 1 1 )] 10 MPsL
Potyterrafivaro Exiyiese (PTEE) 0 1 0 10 MPSL poly (Methyt Metaenare) 21 10 0 MPsL % 50-150
Taal 1 MPs1 —
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What Does a Report Look Like?

(3 of 3)

Diameter Image Spectrum Family Class HQl
Filter Min 0
Filter Max
{1 499 “ Lm | SACRAMENTO PC (Polycarbonate) ag.4
e
{2 541 ; g J l i SACRAMENTO PET (Polyethylene Terephth... 65.4
-fw Wl W
e i‘l\.'.
{3 343 4 __J fN SACRAMENTO PET (Polyethylene Terephth... 715
] e i """—-,../f W
{4 iTe _ , SACRAMENTO PET (Polyethylene Terephth... 87.8
L N TPV P VI 1 S—
{5 63.1 J | SACRAMENTO PET (Polyethylene Terephth___ 901
J'A'-"\_-LMIII I.-'-......-.._.._ﬁ/‘\..
"ﬂ
{6 224 RS I'. SACRAMENTO PA (Polyamide) 687
L SR i\ 1
|
{7 214 _ \ J,,\/A SACRAMENTO PE (Polyethylene) 60.6
M Wy
{8 214 . ﬁ_ﬂj] SACRAMENTO PE (Polyethylene) 635
'-..\_,.._u-.__,‘.-'.,,\.\,..l.-' |
| \ A
49 267 | \ SACRAMENTO PE (Polyethylene| 64.9
— \J—NMW'_ o
| ;'I
410 329 I'. J | SACRAMENTO PE (Polyethylene) 67.2
\..F_"‘L-u‘kllu-jw' 1
11 466 SACRAMENTO PE (Polyethylene) 726
A
“ M | —
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Real-World
examples!
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A Water Bottle Story: Stress Testing &
Microplastics (1 of 4)
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Why Test Bottled Water (2 of 4)

Why

ABottled water is widely AOnly one bottle brand tested
consumed _
ANo replicates (one bottle per
AConsumers handle, reuse, and scenario)
store bottles in various ways . .
y APilot design, not regulatorevel
ARegulations & research usually data
focus on water content, less on @ R A starting point, not a final

packaging behavior sarclEle
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How We Designed the Study @ of4)

Stress Scenarios Tested
A Handpressing<10 (handling)

Raman
HEWAIR

A Open/closecapx10 (capping
A Shaking100 (running/workout)

A UV exposure 2 days (sunlight)

A Heatexposure 2 days (icar)
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Microplastics Released Under Everyday  Stress of 4

MicroplasticParticles Before vs After

O | = I I
4 X <
< 2 %'6

PO &

Handling

N 250
APE surged 1¥ 203. PET appeared.

Capping 2t
APET increased Y 17 150
Shaking 10
APE jumped 2% 224 (largest effect). 50
Heat =
&
&

(@]

(@]

ATotals dropped (16Y 7). Possible adhesion or fragmentation <20 um. @

Uv

JE) Q
DAY
%
Q,
Q%
7
%,
o
%)
%
R
%,
%
A
GQ(
%
¢

ATotals decreased (21Y 128). Suggests UV degradation into-@@um fraction. mPE®PET
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Detection of Microplastics in Packaged Fresh Berries

|
Raspberries

A Two berry types (raspberry and strawberry)
were analyzed for microplastics. ~40g of each e o Lo olycaronie)
were taken from clamshell plastic containers. ] W FE Folyetnyiene)
8.0

A Raman spectroscopy was used to detect 7 0]
particles in the 201 500 um range.

A The raspberry sample contained 16 particles,
mainly Polycarbonate (PC) and Polyethylene

(PE). 3.01
: Strawberri
A The strawberry sample had 30 total particles, 25 ey W FE Folyetnylens)

with PE as the most abundant polymer, followed B o Folyatnylens Tersphtna
by PET, PC, and PP, 20
A A blank sample showed a background of 7
particles, including 3 PE, 2 PET, and 2 PC,

serving as a control to monitor potential
contamination during analysis.

A Most particles were observed in the 207 80 um
size range.

A Polymers detected included: PE, PET, PC, PP o

6.0

5.0

4.0

Particles (Count)

M FPFP (Folypropylene)

Particles (Count)

50 100 150 200 250 300 350

Diameter {(pm?)
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Findings in a Can of Beer

I
700- PVC {Polyviny} Chioride)
B PC (Polycarbonate)
600 PET (Polyethylene Terephtha...
W PP (Polypropylene)
B PsS (Polystyrene)
500+ W PE (Polyethylene)
g
=
& 00
w
g
£ 300
[}
o
200
100+
0 4
100 200 300 400

Diameter (um)
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