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Brander et al. 2020, Cowger et al. 2020, Lasdin et al. 2023, Boisen et al. 2024




SAIP cruise transects Boisen et al. 2024a,b

(modified from Suntsov and Brodeur, (2018)




I\) TROPHIC TRANSFER, FOOD WEB IMPACTS

)

Hildebrand et al. 2021; Torres, Brander et al. 2023




COMMERCIAL
FISHERY SPECIES

Microplastics and fibers were all
detected in fillets (edible muscle tissue).

Traylor et al. in 2024, Lasdin et al. 2023
Brander et al. 2024
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\9IFFERENCES IN RESPONSE BETWEEN PARTICLE TYPES

Following a 4-day microplastic exposure:
Measured rates of
Closed-system respirometry
Combined 2 fish per replicate (n=4)
Normalized to body mass

10 min acclimation & 10 min data
collection

Resp. stress with fibers, not spheres




® Size and shape of particles likely important

® Sublethal effects are critical for other pollutants —
growth, gene expression, development, reproduction,

behavior

® Need to test a diversity of polymer types, weathering

® Across several model species we saw food dilution,

behavioral change, altered gene expression, ROS, and

reproductive impacts.

Brander et al. 2024, Tox of Fishes

Daphnia
2021, Steinbarger et al. 2021, Carney Almroth et al. 2020, Jacob et al. 2020, B al. h Silverside

et al. 2019, Choi et al. 2018, Qiao et al. 2019, Ziajahromi et al 2017, Koelmans
etal. 2014




MILLED PLASTICS (MICROSCALE VS NANOSCALE)

Tire wear Polyethylene Terephthalate

Examples of milled plastics at
micro and nanoscale (SEM),
aiming to mimic complexity of
MNPs in environment

1-20 ym <1 ym 1-20 pym <1 ym

Polypropylene Polylactic Acid
Have generated and tested, tire

wear, PLA, PP, PET, etc. (Harper lab
OSU), create microfibers in
Brander lab. Particles are
weathered under a solar
simulator.

Expose early life stages of fish
and invertebrates to particles

Polyester made in house.
Fiber




Mayer, Moran, Miller, Brander, Thornton Hampton, et al. 2024




TIRE WEAR MIXTURES
WEATHERED VS. NEW

By the time organisms are exposed to tire
particles, they are likely highly weathered,
here we compared new to weathered particles
from a mixture of different tire types from the
US tire manufacturers assoc.

Weathered particles were more readily
ingested and had a greater impact on growth,
especially in shrimp.
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Impact of tire particles on coastal species

Behavioral assays

Behavioral endpoints:

Time spent bursting (speed > 20 cm/s)
Cruising (speed > 0.5 cm/s and < 20 cm/s)
Freezing (speed < 0.5 cm/s)

Velocity (cm/s)

Thigmotaxis (s)

Total distance moved (cm)
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Impact of tire particles on coastal species
Behavior in M. beryillina and A. bahia

*~ All six behavioral endpoints examined were significantly affected, in some
cases weathering vs. new caused differences in response

* The differential effects of TPs and their leachate observed between M. beryllina and A. bahia highlight species-
specific sensitivities.
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® Global consumption of
synthetic fibers increased from
a few thousand tons in 1940
to 67 million in 2022.

® Defined as having a length of

between 0.3 um and 15 mm,
length to width ratio of >3.

® Fibers are found in air, soil,
food, and water and are
easily transported across
large distances. We can also

inhale them.

Brander et al. 2024, https://ikhapp.org/wp-
content/uploads/2024/09/Brander-et-al.-2024.-

Microfibres-from-textiles-a-key-source-of-microplastics-to-

the-environment-fate-effects-and-mitigation-strategies.pdf
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\\ MICROFIBER IMPACTS

Polyester and
polypropylene fibers
decreased growth over 4-
7 days in fish and shrimp.
Cotton also decreased
shrimp growth. Silverside
growth was not impacted

by cotton (data not shown).

Siddiqui et al. 2023




Hutton et al. 2024




Weathered microfiber gene pathways similar to weathered
nano polylactic acid (bio-based)

SEM image showing nano-sized Top 15 upregu/ated pathways

particles breaking off from
polyester fibers (Kashiwabara) Hutton et al. 2024, Frontiers in Tox 2
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Comparable responses
between taxonomic
groups are common
amongst classes of
pollutants, micro and

nanoplastics are not

an exception.
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One load of wash can generate up to 9
million microfibers

Study from Canada shows that installing
filters on washers significantly reduces MF

loading into waterways

Dryers, especially in North America, may
be a larger source of fibers than washing
machines

Bills have been proposed in several U.S.
States to add filters to washers, including
Oregon, law enacted in France.
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