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Water-soluble polymers — ‘liquid plastics’

Water-soluble polymers (WSPs); PVP,

PEG, PPG, PVA: Common in personal
care products

Polyvinylpyrrolidone (PVP) not readily
biodegradable (OECD) - 0.1 -7 mg/L
detected polluting rivers across Europe

Effects are unknown

A

Water-soluble polymers (WSPs) excluded from EU/UK plastic regulations despite
high levels reported in wastewater effluents

WSs: Widespread
domestic and industry use

Input of WSPs

; ) ) ‘
fromwwTP | WSP )
Wastewater 1 = How do WSPs impact
RSl freshwater ecosystems?

Significant disruption to
invertebrate and
vertebrate life-history traits

~ Wastewater treatment
plant (WWTP)

WSPs require more substantial environmental risk assessment ]
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Daphnia magna OECD
211 reproductive TOXICI Vi
test

de’rec’red polluting Eu ‘_' e
21-day exposure ‘

of polyvinylpyrrolidone on réro duct
health and population dynamics



Daphnia OECD
2 1

No significant differences in the
number of offspring produced between
treatments — surviving adults

PVP significantly increased mortality
of Daphnia magna

The first week of exposure saw 100%
survival in controls, 47% in PVP40 and
87% in PVVP360
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A class of their own? Water-soluble polymer pollution impacting a
freshwater host-pathogen system
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PVP significantly
reduced growth,
altered metabolic
function in guppies

Increased
mortality of
Gyrodactylus
(parasitic worm)




POLYVINYLPYRROLIDONE (PVP) USE IN AQUACULTURE

Polyvinylpyrrolidone (PVP) is a non-biodegradable soluble synthetic polymer heavily used within aquacultural

biosecurity products
Prophylactic Water remediation
during transport m for recirculating
stress & 2 systems

—— =
Disinfection of -
equipment Intensive rearing

ec— 7 tanks/net pens

(" Embryo/ fry nursery
= PVP USE IN
- ; INTENSIVE
Egg disinfection AQUACULTURE
BIOSECURITY

Disinfection of
spawning
environment

pond

Disinfection of
outsourced stock ey

Sourced stock for | ( Grow-out rearing
breeding

Alternative
antimicrobial
immersive
treatment i.e.
nanoparticle and
phage therapy

Preventative
measures
continually
applied i.e.
prophylactics,
vaccine
delivery

Robison-Smith,

Charlotte and Cable,

Jo 2024. Reviews in
Aquaculture

PVP is an emerging contaminant of freshwater ecosystems, has toxic effects on commercially important
aquatic organisms and may be significantly inhibiting global aquaculture productivity
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