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ADefining microplastics
AWhy they are a problem

AHow they are being studied
In Tampa Bay

y V°
AResults from a recent study
AFuture work |
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What is plastic?

APetrochemicals ©8%)

APlasticity = malleable

ADurable, lightweight,
CHEAP

ADSynt hetic
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PETE HDPE PVC LDPE PP PS OTHER

High-density Polyvinyl Low-density
polyethylene chloride polyethylene

Polypropylene Polystyrene \
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Plastic 0 e n d of | 1 f e 6 ?

Reported Environmental Lifetimes

Years 1T 100 500 1000 5000 Forever
N

Plastic Bottle 54

Styrofoam

Cup 43

Diaper 43

Plastic Bag 43
o

Fishing Line L7 37
PA

Six Pack Ring (A 26

LDPE

Z | A
Plastic Straw _ > 7‘;,5,;.,5 9
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Duan et al., 2021




Plastic A microplastic

& ’ | Plastic ‘
pellets [-

C gy — Macroplastic

& Cosmetics
Microbeads
- ' Fibres Y
Unintentional I/ -///mx
degradation \| Textiles |
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Microplastics (MPs) defined

<Tpm 5 mm

Alexander Kunz (Microplastic Research in Taiwan)



THE RELATIVE SIZE
OF PARTICLES

From the COVID-19 pandemic to the U.S.
West Coast wildfires, some of the biggest
threats now are also the most microscopic. .

A particle needs to be 10 microns (um) or FINE BEACH SAND 90um »

less before it can be inhaled into your )
respiratory tract. But just how small are 4 e
thete speciar GRAIN OF SALT 60um >
Here's a look at the relative sizes of

some familiar particles ¥

HUMAN HAIR 50-180um

FOR SCALE

WHITE BLOOD CELL 25um »
GRAIN OF POLLEN 15um »
DUST PARTICLE (PM1o) <10um >

RED BLOOD CELL 7-8um »

RESPIRATORY DROPLETS 5-10um » Q.. Pollen can trigger allergic reactions
@ Qoo and hay fever—which 1in $
DUST PARTICLE (PM2.s) 2.5um > \0 . ’ m-.xmmmmryym

\
\ The visibility limits for what the naked

BACTERIUM 1-3um> W~
X eye can see hovers around 10-40um.

WILDFIRE SMOKE 0.4-0.7um

CORONAVIRUS 0.1-0.5um x. . ' JI

T4 BACTERIOPHAGE 0.225um » .\
ZIKA VIRUS 0.045um > » . T

7 = o \_, Wwildfire smoke can persist in the air for

several days, and even months.

Respiratory droplets have the potential
to carry smaller particles within them,
such as dust or coronavirus.

"o »
SOURCES  Cuersvuer Dorme Lovrtury B, Frincial Trves. Mews Wodcw, Sowre Drect SOMY, Suser Scectowsit, rccios US Oupt o Snesgy @V“UAL
COLLABORATORS, FESKARCH « WG Carron Ang. wwn Ghoen | DESIGN « ART ORECTON | iwvacr Sanal CAPITALIST




Small particles, small problems?
V- N

*Organological level
-Uptake, transport, invade

to vital organs }
-Histopathological features |

a Plastic continuum Frosion and

#.Cell oxidative stres
fragmentation :

b
*Histological level
Plastic pFDdUCtS Plastic d -physical damage

-Inflammatory response

-Lysosomal membrane stability
n 9 ——— =m
<A @% *Physiological metabolism %
o -Filtration

&\ -Accumulate sink channels {

Filter-feed to organs and tissue
Adhere to shell cavity or foot

Fuse to byssus
S & ———— —. - ;W

-Ingestion A\ 2 “Individual level
-Excre‘t::)ll . -~y & -Growth
. : Ingestior| *Triggered response \ 'y -Development
b Species continuum Sorting B’ Reproduction

Filtration adjustment
Particles selection
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Larger particles retain
-Regulation

Fish Physiological homeostasis
Energy compensation

Toxic effects




From organisms to
ecosystems

Microplastic

Ingestion
Uptake across membranes
Release of co-contaminants

< v >
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Biological Level of biological
endpoints  organization

B Chemicals of concemn
. Less hazardous
Not hazardous
M Under development
No data

[ Globally regulated
 Not regulated

Moncluset al., 2025

Galloway et al., 2017



MiICro

plastic Is ubiquitous.

> —

Brain
4,917 pg ml™
Particle size range: 100-200 nm

Blood
11 pug ml™-80 pg ml™ / 2 MPs g™'-114 MPs g™
Particle size range: 0.3-3,000 pm

Lunq
0.56 MPs g™'-1.19 MPs g~
Particle size range: 1-2,475 pm

Liver
433 pgml?/3.2MPs g7
Particle size range: 0.4-30 pm

Kidney
404 pg ml™/ 26 MPs
Particle size range: 0.4-29 pm

Colon
281MPs g™
Particle size range: 800-1,600 um

Placenta
126.8ugml™’/052MPs g -18 MPs g™/
Particle size range: 5-300 um /L

Testis
328.4 pg ml™'/ 11.60 MPs
Particle size range: 22-287 pm

Cellulareffects

Brain cells
1™ OS, disruption BBB
Vv Gene expression crucial for neural progenitor development

Blood vessels
™ OS, cytokines, GT S
v CV

Lung cells
™ OS, DNA damage, changes in MC, death, disruption LB =
¥ CV, OCR

| Liver cells
| ™ OS, death, cytokines, AST and ALT
4 CV, antioxidant molecules, proliferation

Kidney cells
\ ™ OS, death, LDH leakage, cytokines
|V CV, proliferation, disruption KB &

Intestinal cells
1™ OS, cytokines, disruption IB, DNA damage
¥ CV, mitochondrial depolarization

Placental cells '
1 Death, LDH leakage, metabolic activity, DNA damage
¥ Proliferation, trophoblast migration and invasion

Ovarian cells
1 OS, death, cell cycle arrest
{ Proliferation, MMP, antioxidative markers

GRIDArenddlaZtiigg et al., 2026




Microplastics in Tampa Bay

Microplastic Sampling Stations in Tampa Bay

ASurface water and bay sediment

A1 MPs/L in water
A 280 MPs/kg in sediment

AStormwater ponds ¥ N e
ARanged from (556 MPs "

A38203 MPs/kg in s&d

a: Type of microplastics: Discrete samples.

BrookdeEatheirst al., 2019



Microplastics Iin organisms iIn
Tampa Bay

. A -
Oysters 7 Manatees

/3% MPs present
14 MPs/oyster 5 MPs/kg wet weight
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Microplastic transport in
Tampa Bay

ATampa Bay has high
concentrations of
microplastics, butwhere are
they coming from?

AHillsborough River

A1 ton plasticlyr
AAtmosphere?
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@ Field Sites —— Hillsborough River Agriculture [ Upland Forests Water N 9 25 Skm
U7 ciy [ site sub-catchments Rangeland Urban I Wetlands A t £ i

Haberstroh et al., 2021




