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- SETAC EUROPE 35™ ANNUAL MEETING

il INNOVATION FOR TOMORROW: PROGRESS IN SAFE AND SUSTAINABLE CONCEPTS

v
& Home Tracks
‘J SignIn 1 - Environmental and Human Toxicology: From Molecules to Organisms, From Omics to in Vivo
q Search
m Daily Schedule 2 - Ecotoxicology Becomes Stress Ecology: From Populations to Ecosystems and Landscapes
BE Full Programme °

@ Plenaries

G Parallel Events
Ll’ Registration

5 - Life Cycle Assessment and Footprinting

? Info Desk 6 - Environmental Policy, Risk Management, and Science Communication

z Career Center

7 - Moving Beyon ing Themes, Emerging and Transdisciplinary Topics

? Technical Support

8 - Special Sessions

e Scientific Sessions 4 - Ecological and Human Health Risk Assessment of Chemicals, Mixtures and Stressors and Risk Mitigation Strategies
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" Chemistries of the Future: Why Tomorrow’s “Green Swans” Mean Refocusing
From Negative To Positive Externalities | (#1[& 4) - $t¥ARK(E > F2H
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Plenary Speaker

17:30-19:00 | HallE

Chemistries of the Future: Why Tomorrow’s “Green
Swans"” Mean Refocusing From Negative To Positive
Externalities

John Elkington, Author, advisor and seriol entrepreneur, United Kingdom

One of the founders of the global sustainability movement, John Elkington has
co-founded four businesses since 1978: Environmental Data Services (ENDS, 1978-),
CounterCurrent (1983-), SustainAbility (1987-), and Volans Ventures (2008-). Along the
way, he has served on more than 80 boards and advisory boards. He has addressed
over 1,500 conferences around the world and was a faculty member of the World
Economic Forum from 2002-2008. He is the author or co-author of 21 books, the
latest is “Tickling Sharks: How We Sold Business on Sustainability,” to be published

in June 2024 by Fast Company Press. He is an authority on corporate responsibility and sustainable development and has
been a visiting professor at Cranfield University School of Management, Imperial College and University College London.

Meet and greet John Elkington from 10:50-11:35 on Monday. 12 May. in room 0.14.

Chemicalization 3: Drugs Chemicalization 4: Green Transition

As populations age, especially in

high- and middle-income countries:

« Higher rates of chronic
illnesses (e g. diabetes,
hypertension, arthritis, dementia)

- Increased “polypharmacy”—
many older adults take 5+
medications daily

- Greater use of long-term

treatments, including antiblotics,

antidepressants, painkillers, and
cardiovascular drugs

Nanoplastics: Placenta/Blood-Brain Barrier

[

Nearly 1,000 drugs and byproducts found in
waterways, including Antarctica

/ {
/
oL So, how do animals respond to "cocktail of
D different pharmaceuticals™?

Anti-anxiety medications boost boldness.

Smolts exposed to anti-anxiety drug more
likely to reach sea.

e Db o SETAC oy 2028

4 REHH
o~ REERGEE TS @Y s NEU AEL U7 AR % (NAMSs, New
Approach Methodologies) | -
2 FEx3E REACH JARIEE OECD B (UGS REAVHESN - 50l " Mg &
By HUBVETEMER G - ABER Gk s RS —RUE#ER " Application
of Electric Cell-Substrate Impedance Sensing (ECIS) Technology in the

Ecotoxicological Evaluation of Industrial and Wastewater Effluents | ( 4f{fEESJEE



FEHURCHI (ECIS) FiffE IR EEC5) /K Z AERRHHEEHE ) 20p P 2-1 (&

B

% T OECD TG249 fdifatk=diEalln ) ' B A (RTgill-
Wi1) » #BEAREE T AARE N (ECIS ) ity BI R 4HAE 3 1T R 4%
(xCELLigence, Real-Time Cell Analysis) » & AaTAd T3 KB K B>
RN - MR R IR IR LG I K AR R BRI TP R Jenny
Maner H#EfTA0R (A0 5) -+ 3% EELALARRE P SR IR TR TER e 2 T %
% > HJET " Real-Time Chemical Toxicity Monitoring with a Microfluidic
Multi-Cell Line Fish-on-Chip Model ; #1ff{f: 2-2 » FFRfHUR RS & F FEfdf0E
SRR FERSE 2 AHRERE - B o AR - FFAAE R ASAERE - DU R C2YE
HE A FES 2 TR - W ST M bR ORI - 3 B P 4 R A S
RS BRI AMRR RN (ECIS) MEfT 2 Heifihiss > e ARlesZ il

W2 RS - R RAEEHEEI TR R SR TR  INEEARBE SRS -
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B " OECD TG249 fadfiftka il . 24651 ARGHRAKEHE
IR (R 5 T R R BLRFE 1Y Jo Nyffeler #2830 " A High-Throughput
Alternative Approach for Acute Fish Toxicity ;| (Z[&E 6) » DL TG429 fitt

B GRS 384 FUISHYE B R RTTE » WS IIRIENGE - B S B B
HHREE JTHIE (£ Hoechst FIBLPANE ) Bl ERAL T (BRA Cell
painting assay/4H4G ERAT *) AhHIAHAEEE B IEER o SR T 225 fE(EE
YIE > B 151 FE (67%) 1Em BRI h RN o AR TG429 -
384 FUISHYE B EAL - TE4AIFFEER T LECRERL > Mi%5& Cell painting
assay SLERFSTENANY 7 =00 DA AHE Y TG429 (U45H - Haz i ARESEHE

Sl TE i S N b i TR

Goal: A high-throughput version equivalent to OECD TG249
Major differences

OECD TG249 This study

Plate format 24-well 384-well

Endpoints plate reader-based cell viabllity  plate reader-based cell viability
assay assay

+ 2 additional assays

Adjustment for in

via anal | measurements
vitro disposition 7/ mghwl via in silico modeling

=y
High-throughpu tb cassays "] F‘ Conclusions
Three assays run n parallel
7] - Cell Viability assays are not sensitive in 384-we ell format
=
cup 1 » Cell Painting gives equivalent results
i d ot Pl
: = A&y,
- 2

~ Combination of Ce! I|P n|||wll in sllico prediction of in
.- | \

vitro disposition is nearly equivale nl fo the TG 249

Limitations

~ Both approaches do not accurately detect neurotoxicants
" = Very limited validation of the in silico model

& 6 Jo Nyffeler fff7C ki S EER



KR g#kF A RETSE ZAIFHRETR T Applying in vitro high-
throughput and high-content screening assays for toxicity analysis of
environmental water samples: emphasis on liver and endocrine disrupting
effects ; (FFHEGI M EEE K S ENE AT IR KRS0 © B
BRI R MR N S B ) WIE 7 0 BT 2-3 - ZRDESRE R G
AP IR R EE 2 HFTRER - [RE OECD 2023 8841 (bt
BB KRB B KE BB ) © R RAEVINE AR E B Nl
F ARG A5 T S A PR B T B B AR R 2 5 o BB B 3 ||
AE 22 m BB R T2 - SRR EEM BN - USSR
KB BTN - BE AL e sl - sHEER
BERY RS e BR 7 A RO T KE B 2 w7 45 RS TR IR 3R 2 HG
(androgen receptor, AR)EM: 2B ZREMSR(L - HISIEIRE L SRR TS T HYME
B3 (estradiol, B2)/E i th A2 % - BURHVEENA M HEEMEAER

BAPENGE) - LA 7E R BBl 3 55— RIE A E REE3RHY | Effect-based
screening of chemical pollutants present in suspended particulate matter of

German rivers ;  ([ff{f 2-4) WIFEAREVAHAT - ZWIFEHIC BARE RS HLTE

&=

PR EIRE G F - M T A RIEAVAG Nl BT A AR s 17 AT

A1 R A {1 S RG Y REE RE LY (SPM) B (CHUE 1 B ik S BR B 28 Y

Environmental Specimen Bank/ERIEfEAEH » UTEEFY 2005 £ 2 2022 7 fH])



AY7EESEN - HERIEmMEAE (Che © & Fke > 1:1) Ffdiam (A
B3 ) DUHSHEE R 2N an - FRAE A UERYEG SN atER )T % (Effect-based
screening ) S EAR PEAIRS I 22 HU) 2 MEIZR 206 ~ IEMBER ZAGHE R ~
75 B RS E BT FAEYINE - SERERAE LB T5e - 7Y 36 {1
MEERWT - 35 (R RS RAEYNEYE - HOokRERHEfRZ (2021) #Y
BAZH RSN EVELORE - IR ENGURE A RELE
{EBRTIERE - Bt b EVIseEhE (LEE IS E © B 2 aay w2 b EmisE - 1R
1% 2015 FRMAMmIRARIGER - MESER Z B (e R F MR Z A S DU
TEREHEZ B LSRR E > HEZ T - JEERMEEEWHE ST B /M
TE PR H EEA MR HU ) S = B - SRR T RSSO AR
R E 2 BRSSP E 2 EHIESS - R KERHE Ry R A -

SERNY ] EARBER BT ST AR B RSl e F el 2 25 Bl of

7 ABEh G 5 T KR ORISR R SO
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T~ REERGEE © " PFAS (2H/ SRS ) JSH RS, -

$1¥f PFAS MHRBAVIZEE & PFAS {EERIREER I/ K PRy AT BLRIE ~ 35N
M - FMRHECE SYUE - AR R R E RIS S - A2 5EMAE
B R RES IR  INEmB=RICTE " 1351 PFAS (¢ IR IR F| A
fEFRIVERENE, ~ TR E | (CREEHEYIER BT 5AY)
FECREVINI AN R ) K " BT A 2 mbe B8 (PFAS) @ %
DK EE A BT TR | FHREE WS SR ER R R T
FERRIREE By AFIRY PFAS [EEY) - GFEF G #E PFAS FI N —EDEY) - Rig4E
WH7E PFAS JBE &Y M AR E » @i E— L&Y~ EN 2 ESUERE
(TEIRAIE - T 2R Y)aG S BRI R R - ZOKEERE - PFOS/PFAS »
) ~ BRMNTTEVEFRE YY) » g5 EEREN: - \TEFENE
o~ AFEAT Ry -

Horp AR H E AR SRR 72 ATy Opeoluwa Ogunsuyi » #5217 T A tale
of banned and novel PFAS: approach to developmental toxicity in zebrafish
embryo ; FAUEER (W1 8) - RFEHE PFAS (2HLeEYE ) & lmiy
3R - T E RS B 2w L R (PFECA) M2 Bilh=l% (PFESA) » LIBE
A (Danio rerio) RyEfAAY - 5l 7 PFECA L&) (f4] HFPO-TA
H1PFO3DA) ~ PFESA (L&) (fI40 NBP1 HINBP2) LISt H
T ZEFHHY PFAS ~ PFOA 1 PFOS $#f85 (PFOS-K) HY# B #HME - Bzt H
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DS R RE R EE Y L ANTE PFAS AL EYIIFHY-FEEBERE (LCso » JRIEH
B Ry 0 2 100 mg/L) AGHE HEMEENE © WA ZAE1& 6 2 96 /NIFHAR] » 5F
RN IRAHRRIE (7 ~ 70 ~ 350 1700 pg/L) HY PFAS {41 - H#EE
S PHER - DENEGRIVZE - &SRBV - 5TEHIY LCso [HE R
BAIEIE LA : NBP1 > PFOS-K > PFO3DA > NBP2 > HFPO-TA >

PFOA ; TEEREDRME NREEN PFASs EH LM 5 - A0 EFK
M~ AERRAR - AREE - i - INSEBKERE - iE8e<HEM K
B R4EF S 5 Bk PFOA NI NBP1 ZEELMEEZNEINI - HAth PFASs H863%
NI T0aEE 5 AERTHIGRHY PFASs tf - g VG RETE SR - 47 LRIl - 3

PF Jeks A4 1 PRSP
AS H AT RE e PR S IR EE A B B M - BURSZ AL PFAS 4K

flliJEEE PFOS 1 PFOA BEZ2 4 o

ko3 fiadings ol 1 developmental paxiciny siudy
¥ -z fa T —
'|\4“lﬂldﬁﬂlﬂlﬂmadﬂll o b P

P R R

AND HOVEL PFAS:

s R ardioHE st AEEEEE

A TALE OF BANMNED
APPROAGH TO I'.IL"."I-LI:II-'H"['NT-“-L ——
TORIGITY 1IN ZEBRAFISH EMERYQ T et e Busctcn (Wi a7
Presenien Qpociuwa agunsuyi (FR.O:] Those was 8 v RO I 4o mgin poaie
farrpdh!-!pliuﬂpniullyﬁ- mmmmmmm & and Clreularity ns- o sl FTA e Mt (115
JRUATAIN] Unit :
u W el Bt protes Baadeng expaaly aud sl Byl o bydroplals propefisn oy bl

Lanimbaaty banituls of Schants s i e lpeeiom, ol YA i el retrafehl
a0 FTAS mete o ot thash £ cckvedizsd BFASA | Micmper of o, 20000
= P matiormets camed by G FTASG aad i it lchaded parkantistyell 1ac ok,

Yo o, mmi e pwim by, sotechond Salkmation, impaited Tin dovelopmond,
o bty b

2 g gt

Conchisinns

sed FEASS A savpatigals drvelopronil
o T b bl  Iwre ol (b o e
Sy ol 3 5 St DA

o of PROA and FFOS-K, aleng wah Seir 1o

i

- The currmt dala indsas thit FFCDA, HFPO-TA, NIF], and KEF2 _
_-.-n-l:-. ] PROFS- ., pespoctively. Comseoquemiy, i 15 @ coian] Lo desipe
T

sl dvrlop aa kT LhoRENT

8 Opeoluwa Ogunsuyi fif52 % 5L EER
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Sy BT s AL icroplastics & Nanoplastics)
N~ K ERGE - T BB SOk (Micropla

RN - BT ERAE CRPF - oK - L K
S A S - BB O - %

F) SR - T SETAC GatE SR 10 » HIRToE a2 ik

AR ~ B g B AR Y A ~ SRR R E AR » Tk R B B UK

BRI - MBS RREERS - 22 REUREET T B AR -

RERFIURICIE | YR SR & 1F R R SR R Ay

L~ KERIBRAGE ? | R E S o BRI A YRR SR
+= SIS N K.

SFINER] » LIS R A B (BT - IS

) AR - S AT A IR G 22 S R S T T -

Conceptualbasm

Background

*® Plastic are impoertant i
modern daily fife. However,
leakage towards the natyral

All polymers biode qrade
environment rajses concerns, [

- Biodegradability i5 not
included in standard
LCA studies.

* Therefore, we quantify the
micraplastic exposure &
accumulation from polymers
and plastic products

n’wa:zumnn

Model

The accumulation of

microplasties in the natural environment

*® Describes legradatic
behaviour of polymers

Biodegration mode| Accumulation potential
ironment

®)

9 nl YRR G YRR 4
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s S BB AH R 2 V83835 < T The evolving Full Multi:
Flexibly simulating microplastic exposure in aquatic environments | ( J{f{Z: 2-
5) - % Full Multi 8RR ShREIEHEET ) || 280 th (s B SERB A R4 Bl g
A R BB RIS A [ E 00 1y (el SE s 2

" Biodegradation Rates of Polylactic Acid Microplastics in Aquatic
Environment: Role of Particle Size and Environmental Aging ; ([f{{:2-6) -

"Relating Biotic Degradation to Polymer Characteristics to Better Predict the

Fate of Biodegradable Plastics in the Environment | ( [fif{f: 2-7) #5015 7Lk
(PLAYME 7 ALV m] [ AR PARE b FEiey » R PR Va5 e E A [F]
RST (5~ 20 M1 150 pm) FIEABIREE (RZAL ~ B (LA UV/H202 fiEE
1B) AV ER - REREDEZAL PLA iR /KiglE IR VIR
R FEAMH G AR - 5838 T IRV R LA A Pl <~ fEAH 4 /F AV E 22
M

" Effects of Polyethylene (PE) and Polyvinyl Chloride (PVC) Plastic
Particles on Isolated Human Erythrocytes ; (ff{4: 2-8) ~ T The impact of
fossil and biobased microplastics on human cells ; ([} 2-9) > 3B FI4H
R R FIAE 2 BB G T o M alBs - B RS B 2% (PE)

FIEERLM (PVC) FHfL » RELIMBRRE B AR URAHAT A FREE T HETRES

albn o BB AL IMBR Y2 - SFIRALIMREE A HRE [ - B
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POk R B R m] REFR FALIM PR A WA B E HIRE S » FEARREIMTFE - R

A A 2 YRR - BURY S im 7 ARG B SRR IR T

=k

IR ~ ZORBBAALMBR Z RVBIREMH A  iREd EERE (=
KEAEAZE (LDPE ~ PS #1 PP) HIFSTEARH AP)ACK (PLA 71 PHB) #E
TTHRARIEERE > (o0 A SRS A2 RO o0 > 228458/ NGY 1.6 pm SE[EIVAH
ML DUAEANRE 2R BAE R (HepG2) FIRZEANAEMR (HCT116) 24
P - FREEN RS RN R sy EA FRE (1€ 1.28 pg/L F]
100 mg/L) > fEFH MTT assay jx ={EFFEIRL (24 ~ 48 M1 72 /Ny ) SFAHAE
im0 WEZEEERGRE 1T B A YOI AT A VIR AR S A
(EFHE BRI EE: -

BReE @ BRVSRZVIFEEY MR EZ - UEaZBME - KPR
N AT~ PRARERAE YRS o SRR R ER RS - AR T Micro- and
nanoplastics - a wish list for reliable determination of the risks for humans ; ([ff

:2-10) $HEEBRAEN > $E MBI AOR R (MNP) fERSFR/N -

X

H -~ RIRREREER > REMBRE LS E S SR RS - RAEA
AR - AV EN VB E R R AT A ERH A HEE PRI BRE T 2
FIPERE - thih= 8B EaRE M A F 275 $HIRHT MNP RUEHRL - DU B =
HFIE 3 MNP S E T aa T HVaR — BS54 - BN EIx
CUSP (https://cusp-research.ew/) fE{ft—F-5 - BT A SEAVEHR IR H
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AIEREEEE A L] - WifRHEFS MNP R HARRMES2E (BfE589)) BN
AesR BRI R BRAY U775 ¢ CUSP (RHHBER EBNHY 2 RHE R - HREEESE
TIRFRIBORHE B AL - FLEFFE R RIZoR 2 (MNP) 81 ) g
5 (e R4 ap BRI ) 2R RERE (% - B & To(ErE HEA R A EssT
MNP fY(EER R - ERLREE A FR R BRI - K
PlasticsFatE 513 (https://www.plasticsfate.eu/) Zf#E T ERIEK » WHIETT
Az MNP 718 F5 R B A 3 2 7 AR AR S AR HIEE R Y SR Bt TR
KPRl = ENTTE - IRETFERIA el e B B SR HIE AT MNP 845 K 21k
EVREEY) » i CUSP IR I E AN - BT A SEASFIZ
MARHITFERYRIER - 5REHE SR (5 A AR AVREHY MNP e NISUERYEEE - T4
58 MNP BYRHERTHIE T A EIRS - S505 R B BT T Y 22 i LA
FeAHEENE -

NRCER=

PN

IE>
=

BN EH R

Bl N EREE (AE 10) » ZERENIFEASE
e PRI BRI SE (R R L BT SE TN PR 545 80 R B2 A /B e T Analysis of
Per- and Poly-fluoroalkyl Compounds in Textile and Leather Goods Using
Energized Dispersive Guided Extraction Combined with UPLC-MS/MS and
APGC-MS/MS | (i 2-11) s TR Mraammfl 2 508 % m PFAS
777k - EEREAES 0 32 1 PFAS » Rt HEh{LAE B 055 [E2EHL (EDGE)
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ZAEFAE 70°C F130-35 psi NP ] FR RIS AR ZS B i+ SRR = R0 AE
JE@tfriZ (UPLC) MIASRBE 158 EHTA (APGC) LU S BEREE (MS/MS)
MELABK ~ B35 Fe B R B i R HY PFAS -

PR N ERERE TAZ AR 2R A RIS E B HE R | Exploring the
Hidden Threat of Short-chain Chlorinated Paraffins: Trophic Level Transfer and
Cross-Generational Toxicity ; ([ff{f: 2-12) fEEAUKAEYE CRILENE
50 PRy MERIE M EER U - B B RUE - DUTEIRG e

( Pseudokirchneriella subcapitata ) {E &%) » ¥ & L AEATE HEYfE
YR BB EY) R HE A RN A U

EERER N A R e BRI B (R B B ST A R BB
F257: [ Interactions between reclaimed water irrigation and planting season
revealed by non-target HRMS rice fingerprinting |, (i 2-13) » e
&S HRMS JE H BT IE AR KRG T/ Ny T Ha 4Bl E - $HEEAEK
JHEER RS 2R A 2 PR AR B AR ERET -

BRI RS AR BT RIBEERET T Ecotoxicological
assessment of anti-tuberculosis medications in aquatic environments: occurrence,
reproductive effects and ecological risks | ([ff4-2-14) - WHFEA[EH4E1%EE
VIR R A RS S - WA G IREENF (isonicotinic acid

hydrazide - INH ) Fy = V58 B 5 A1 2 F5 SR VB E T RE -
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AN

10 RN E 5

S8 TR AR - 7B BB (JlE 1)

B R HY)EE (Technisches Museum Wien) 2 2024 4R
SALHVERERE - B2 B R IVE R E AR R - DIREBIR G
{blEl: - 2R NEUEEERENE - GE R EEHER R ARHR S EE -
AMEIR ~ i RERSE ~ K& ~ S8R - FIAWS3Y)  m&E24EME
BRIERVRR SF S A AET RIS - BUR RSB ERTE » SRR
FEFE B S FEECRH T2 LR © st RS RMERURRTE - R T —&
PEERMTE IR E Sumpur Kunduz Shl& iy B HI S H 245 - A5 28 T B K

REBLEHVE MR AY - BfeREEIERET - AR AR ER (B
TR RME - EVEENE) o DUEETR B EEGITE - BlapsE
@k IRERIREE ALK ETE - WA AVBERIS T ER - PEREY S
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PERVELRIEL - BIAIPIRE SRR - REREEAE > DM YiE
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Sunday, 11 May

08:00-20:30 Badge Pick-Up and Registration Entrance Hall
08:00-2:00 Cloakroom 0.15
08:30-17:30 Training Courses

09:00-15:00 SETAC Europe Council Meeting 23
14:00-20:00 Speaker Ready Room 0
17:30-18:00 Opening and Awards Ceremany Featuring Sunday Plenary John Elkington Hall £
19:00-20:30 Welcome Reception Exhibition Hall
Training Courses

(%] Safety and Sustainability Assessment in the Context of EU SSbD Framework 0.49-0.50
Tcoz Contaminant Biotransformation Pathways and Kinetics - The enviPath database, Open Research (L&
Data. and Prediction Tools

TC03 Environmental Dmics as a Novel Approach Hethodology 0.96-0.97
TC04 Introduction ta in Silico Modelling Approaches for Requiatory Ecotoxicological Hazard Assessment (.16

TC05 Introduction to Mechanistic Effect Modelling for Environmental Risk Assessment 08

TC06 Statistical Methods in Ecotoxicology Using R on

AFTERNOON HALF-DAY COURSES | 13:30-17:30

1co7 Activity-Based Environmental Risk Assessment for PFAS and POPs 0.48-0.50

14 SETAC Europe 35th Annual Meeting

26



Monday, 12 May

HONDAY SCHEDULE

08:30-18:15 Badge Pick-Up & Registration Entrance Hall
08:30-2:00 Cloakroom (113
08:30-18:15 Speaker Ready Room o
08:30-09:30 Poster Setup Exhibition Hall
08:30-18:00 ibacon Business Meetings on
09:30-10:50 Presentation Sessions
W0:50-135 Coffee & Poster Break Exhibition Hal
W0:50-1:35 John Elkington Heet and Greet 0%
10:50-135 SETAC Journals: Meet the Editors SETAL Square
1:35-12:55 Presentation Sessions
12:55-14:25 Lunch & Poster Break Exhibition Hal
12:55-14:25 Student Lunch: Career Perspectives (sponsored by Colgate) Hall L1
13:25-14:25 LGBTIAQ+ Meetup 048-050
13:30-%:30 Advancement and Application of Alternatives Assessment (A4) Interest Group Meeting 0.96-097
14:25-15:45 Presentation Sessions
16:45-16:45 Coffee Break & Poster Comers Exhibition Hall
15:45-16:45 EDTRA Interest Group Meeting 0.48-0.50
16:00-16:45 Paster Corners Foyer D
16:00-17-00 Effect Modelling Interest Group Meeting 0%
16:00-18:00 Advancement in Technologies and Reference Materials for Nanoplastics Detection: Innovation  0.98-0.97
and Future Perspectives
16:30-18:00 SETAC Europe LCA I Steering Committee Heeting o0&
16:45-17:45 Plenary: Katrin Vorkamp Hall E
17:00-18:00 Bioaccumulation Science Interest Group Meeting (1A
17:00-18:15 Students Evening Event: Toxic Tales Hall L1
T:45-18:15 Paster Social Exhibition Hall
18 SETAC Europe 35th Annual Meeting
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Tuesday, 15 May

TUESDAY SCHEDULE

08:30-18:15 Badge Pick-Up, Registration & Cloakroom
08:30-18:15 Speaker Ready Room

08:30-0%:30 Poster Setup

08:30-12:55 Corteva Business Neelings

08:30-18:00 ibacon Business Heelings

08:30-18:15 FERA Science Business Meetings
08:00-10:00 IBERA Breakfast Information Session
08:30-1230 Jab Event

09:30-10:50 Presentation Sessions

10:50-1:35 Caffee & Poster Break

T:00-12:00 Omics Interest Group Meeting
T:35-12:55 Presentation Sessions

Z25-15:45 Eurometaux

12:55-14:25 Lunch & Poster Break

1155-14:25 ETEC and IEAN Joint Editorial Meeting
12:55-14:25 Sciex Spansored Lunch Seminar
1155-14:25 Labeorp Sponsared Lunch Seminar
12:55-14:25 Agilent Sponsared Lunch Seminar
¥:25-15:45 Presentation Sessions

¥e30-18:00 Regional Branches Committee Meeting
15:00-17:00 Tabwan's Ministry of Environment: Carbon Footprint Database and Exchange Dpportunities
15:30-16:30 SETAC Europe Science Committee Meeting
15:45-18:45 Caffee & Poster Break

16:00-16:45 Poster Corners

¥%:00-17:30 Pharmaceuticals Interest Group Meeting
16:00-18:00 Animal Alternatives Interest Group Heeting
16:00-18:00 Metals Interest Group Neeting
16:00-18:00 Persistence Science Interest Group Meeting
16:30-17:30 SETAC Europe Awards Committee Heeting
16:65-T1:45 Tuesday Plenary: Harco Baity-Jesi
7:65-18:15 Poster Social

14:30-2200 Strauss Dinner Show

2:00- .. SETAC Party |entrance closes st 23:30)

www.setac.org/vienna
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Entrance Hall
(117
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on

0.45

036
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0.43-050

Exhibition Hal
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0.96-0.97
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Wednesday, 14 May

WEDNESDAY SCHEDULE

08:30-18:15 Badge Pick-up, Registration & Cloakroom Entrance Hall
08:30-18:15 Speaker Ready Room o
08:30-0%:30 Poster Setup Exhibition Hal
08:30-18:00 Corteva Business Meetings on
08:30-18:15 FERA Science Business Meetings 0.6
09:30-10:50 Presentation Sessions
10:00-12:00 Application of SSb0 Framework to Polymeric Materials Workshop 0.96-0.97
10:50-TL35 Coffee & Poster Break Exhibition Hall
T:00-1200 SETAC Europe Italian Language Branch Heeting 0.48-0.50
T:35-12:55 Presentation Sessions
12:55-1:25 Lunch & Poster Break Exhibition Hall
12:55-4c25 SETAC Europe Annual General Assembly Hall L1
12:55-4c25 Bayer Sponsored Lunch Seminar Hall L2
12:55-Mc25 Bionomous Lunch Seminar Hall L3
12:55-1:25 Waters Sponsored Lunch Seminar 014
13:30-4:25 Wildlife Taxicology Interest Group Heeting 0.45-050
¥:25-15:45 Presentation Sessions
15:00-16:00 SETAC Europe Council Meeting 0.45-0.50
15:45-16:45 Colfee & Poster Break Exhibition Kall
16:00-16:45 Poster Corners. Foyer D
15:45-16:45 SETAC Journals: Meet the Editors SETAC Square
16:00-18:00 Plants Interest Group Meeting 0s
16:00-18:00 Plastics Interest Group Heeting 0.48-050
16:15-16:45 Student Advisory Council General Assembly Hall L1
16:15-18:00 SETAC UK Branch Speed Networking 0.96-0.97
16:30-18:00 Glabal Soils Interest Group Meeting 0%
16:45-TT:45 Wednesday Plenary: Yaz Ellis Hall £
16:45-18:00 Biodiversity Interest Group Meeting Hall L1
TT:45-18:15 Poster Social Exhibition Hall
www.setac.org/vienna 69
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Thursday, 15 May

THURSDAY SCHEDULE

08:30-14:30 Badge Pick-Up and Registration Entrance Hal
08:30-15:00 Cloakroom 0.5
08:30-12:00 Speaker Ready Room (1]
08:30-0%:30 Paster Setup Exhibetion Hall
09:30-0:50 Presentation Sessions

10:50-11:35 Coffee & Poster Break Exhibition Hall
N:35-12:55 Presentation Sessions

12:55-14:20 Lunch & Poster Break Exhibition Hall
1:25-5:00 Closing Ceremony Hall 6

Join Us for the Closing Ceremony!
14:25-15:00 | Hall G

Join us for the closing ceremony as we announce and celebrate the SETAC Europe Best Student Presentation Awards
and have a look back on a successful science-packed week.

Hear delightful closing remarks from the SETAC Vienna Programme Committee Chairs and newly elected SETAC Eu-
rope President, and get a taste of next year's meeting in Maastricht, Netherlands.

www.setac.org/vienna a5
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Application of Electric Cell-Substrate Impedance Sensing (ECIS)
Technology in the Ecotoxicological Evaluation of Industrial and

Wastewater Effluents
Shu-Ju Chuang*, Chun-Yu Kuo, Siao-Yi lin, Chih-Hsien Tsai, His-Nan Yang

National Environmental Research Academy, Ministry of Environment, Executive yuan, Taiwan

Introduction

Conventional water quality surveillance systems rely primarily on
physicochemical analyses, which may overlook biological effects
caused by complex mixtures of pollutants. To address this limitation,
cell-based sensing technologies offer a promising complementary
strategy, combining real-time biological responsiveness with
enhanced analytical resolution.

Objective

This study aims to evaluate the applicability of electric cell-substrate
impedance sensing (ECIS) technology for the ecotoxicological
assessment of complex water matrices, including industrial influents and
treated effluents . By comparing cell-based and organism-level bioassays,
we explore the effectiveness of in vitro methods in detecting key
toxicants.

Material & Method

Cell
RTgill-W1: Derived from rainbow trout gill cells,
representing fish-specific toxicity pathways.
HepG2: A human hepatoblastoma cell line,
representing potential human health relevance.

Water samples :

Including industrial raw influents, treated
effluents, influents and effluents from
wastewater treatment plants (WWTPs).

Toxic Unit-Acute (TUa) :

Defined as 100/EC,,, where ECy, represents
the effluent concentration causing 50 % effect
(e.g., cell index reduction or mortality). TUa
provides a normalized metric of acute toxicity.

Technology :
XCELLigence Real-Time Cell Analysis
system based on ECIS for dynamic
monitoring of cell viability.

Results

Correlation Between
A B % D-
5 B g ER
e AT U AFT(U) A0S
E r 95% C.I. P value P value summary N
FCT vs. HCT 0.5796 0.3272100.7548 <0.0001 i 40
AFT vs.FCT 0.7639 0.5812100.8733 <0.0001 - 36
AFT vs.HCT 0.6550 0.4159t0 0.8093 <0.0001 - 36
AFT vs. DAT 0.1283 -0.2571100.4785 0.5152 ns 28
FCT : Fish Cell-Line Toxicity Test (RTgill-W1) HCT : Human Cell-Line Toxicity Test (HepG2)
AFT : Acute Fish Toxicity Test (whole-organism) DAT : Daphnia Acute Test

Figure 1. Correlation analysis of toxic unit (TUa) values derived from cell-based and

ism-level bi (A) Deming regression between RTgill-W1 and HepG2 cell-based
assays. (B-D) Deming regression of cell-based and organism-level bioassays. (E) Summary
table of regression analyses, including sample size (N) and correlation coefficient (r) for each
comparison.

Toxicity Assessment Criteria: If cell index reduction is < 50 % across all concentrations: ECs, > 100 %, TUa < 1.0
(reported as 1) : If cell index reduction > 50 % across all concentrations: ECy, < 20 %, TUa > 5.0 {reported as 5)

Comparative A

. 10
as N
g 30 . % 8 100%
2 : .
25 . . ]
é . z2 6 7143 %
€ o : A
g 1] i . : c 4
& 3 o
LR R e = g,
05 ; ) Total=7
0
HCT FCT

FCT/AFT HCT/AFT FCT/HCT

Figure 2. Toxicity Sensitivity
Comparison of different bioassay
results shows the TUa conversion ratio
distribution. The toxicity sensitivity of
some FCT results is significantly higher
than that of AFT and HCT.

Figure 3. Predictive Accuracy
Applying a regulatory toxicity
threshold of TUa = 1.43, FCT outcomes
demonstrated complete predictive
concordance with AFT results,
whereas HCT demonstrated an

accuracy of approximately 71.43 %.

A P vaie B P vaiie c P vaie

. ssscl Puaie _ summan . aswcl Pualie summary N . sswcl Pyalve summary
FCTve.COD 007266 025291003834 08646 ns 30 HCTve.COD 01632 04750001850 02710 ns 38 AFTVS.COD 00283 03161003004  OG71 s 34
FCTVs.BOD 007582 025441003803 08586  ns 37 HCTv.BOD  -0.1473 044981001858 03843  ns 37 AFTVS.BOD 00772 027341004086 0695 ns 3
FCTVe.NHN 043190 013911008552 00054 40 HCTVS.NHAN 06818 047011008183 00001 v 40 AFTVS.NHGN 04983 020311007105 00020 % 3
FCTvs.As 01080 04250002347 049  ns 35 HCTveAs 01381 04506002045 04287  ns 35 AFTusAs 006 04201002730 0640 s 32
FCTve.Cu 09070 01262004882 0228  ns 3% HCTve.Cu 0504 0A778t004486 03673 s AFTve.Cu 01808 05851004062 02822 ns 34
FCTve.zn 008413 040170002325 0740 ns 38 HCTvezn 0708 04851001574 03051  ns 38 AFTveZn 00819 041711002541 0600 s 34
FCTve.N 000482 03240003153 08771 ns 38 HCTveNi 01160 042011002115 04670 ns 38 AFTVeN 01073 042901002365 0847 ns 34
FCTVs.ABS 000657 03702003054 0373 ns 3 HCTve.ABS  -0.1640 047641001836 03517 s AFTvs.ABS 00255 037001003261 08B  ns 32
FCTvs.S0/ 055480 01167008115 00169 - 18 HCTv.SOF 076% 047241009088 00002 v 18 AFTVS.SO) 04954  003T1007BS 0036 ®
FCTVs.PO/ 040020 00820007205 00989  ns 18 HCTv.POS 05452 0100008067 00183 * 18 AFTVS.PO/ 04140 00656100732 00877 s 18
FCTvs.NON -0.026%0 0383500335 08878  ns 30 HCTVe.NOSN 00243 03391003813 08984  ns AFTVSNON 00530 031331004055 07811 ns 30
FCTve.Cl  OS1760 0070100720 00278 18 HCTve.Cr 06535 028851008564  0.0033 1 AFTvs.CH 04877 002701007776 00400 * 1
FCTve.F 036200 00020006389 0043 - :m HCTveF 0558 038706008219 00001 <t 30 AFTVs.F- 02415 013011005538 01985 s 30
FCTVs.NO,N 028420 021081000631 02530  ns 18 HCTVS.NOAN 01975 029081000083 04322 ns 18 AFTVS.NON 03661 02161007114 0431 ns 18
FCTve.TKN 064010 021571008437 00024 % 20 HCTV.TKN 04705 00351100755  0.0364 2 AFTVSTKN 04057 004281007838 00347 * 1
FCTVs.TP 020080 029361008105 04242 ns 18 HCTve T 01509 0338005771 05%0  ns 18 AFTVSTP 02205 026501006269 0357 ns 18
ECTvTN 064140 0213500828 o074 v 18 HCTveTN  osste oos7 = 18 AFTveTN 06840 o0 n 18

P value H

D L ol ruw twme Conclusion
DATw.COD 07218 04Tisio0s2 <0000l ™" 28 Figure 4. Correlation Between e i . .
DATIBOD 0856 OTOBGOSHO 00001 2 ol o alyses @ Our findings underscore the value of integrating ECIS technology into
v oo causeomss  omm  m v 1t Analy; i ; it itort Hows. Th  somitivn coll
oATvens o137 caswosro  ososs w28 (A-C) Integrated analysis revealed routine water quality monitoring workflows. The use of sensitive ce
TG ool dXatwokte o m B significant associations between lines in impedance-based assays not only enhances early detection
DATvs.Zn 00781 043841003 oss0  ms 28
DATveN 0o oO2es0772 oot - za  Dioassay outcomes (FCT, HCT, AFT) capabilities but also offers a practical step forward in minimizing
DATUS.ABS 00559 03388100433 07862 s 26 and nitrogenous compounds and

DATvs. SO 07072 022441009113 00101 - 12 anionic salts. (D) DAT results

DATVS.PO~ 04178 020531007999 01765  ns 2 correlated with COD, BOD, and
DATus.NOyN 01591 052881002611 04578 s 2¢ ) e .
DATs.CF 05496 003550008541 00642 s 12 Nickel levels, highlighting species-
DAT vs. F 02720 014761006086  0.1985 ns 2 specific sensitivities.

DATVS.NO,N 00028 057201005758 08932 s 2

oAt 0ot tsseoess oot = 1o Pollutantanalysis followed standard
DATuS.TP 01315 047851006550 06838 s 12 methodsissued by the Taiwan Ministry
DATvS.TN 00467 079231009881 <0001 j0  of Environment.

animal use in regulatory frameworks.

® Toxicity contributor analysis revealed that different bioassay systems
respond to distinct pollutant classes. This variability underscores the
necessity of employing a multi-species assessment strategy to ensure
comprehensive and mechanism-inclusive ecotoxicity evaluations.
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Real-Time Chemical Toxicity eawag
Monitoring with a Microfluidic
Multi-Cell Line Fish-on-Chip Model ETH:zurich

Jenny Maner!?, Philippe Renaud?, Kristin Schirmer!-2

Swiss Federal Institute of Aquatic Science and Technology (Eawag), CH-8600 DUbendorf
2Swiss Federal Institute of Technology Zurich (ETHZ), CH-8092 Zurich
3swiss Federal Institute of Technology Lausanne (EPFL), CH-1015 Lausanne

Fish cell lines

Chemical risk assessment requires the
testing of acute toxicity to fish, and there
is a growing need for alternative methods

Microfluidic
setup

A - N Impedance
to reduce the use of live animals. Fish cell sensing
lines can be wused as an in vifro
alternative. Using impedance sensing, we Q

establish a microfluidic biosensor which
combines cell lines from different organs,
thus creating a simple fish-on-chip model
for chemical toxicity monitoring.

Fish cell lines Impedance sensing Microfluidic setup
RTbrain®! i “'“'““"“f““'m e caffeine )
* Rainbow trout i (1 7 . # Z N i N Z:Z:::: R:::!\\::'
HeHk (Oncorhynchus mykiss) _ l e olele I ® [ e o Dj‘:blf chemical RTbrain
I

control control RTgill-w1

working electrode counler lectrods

Impecance |Z] adapted fom” control TLy
6PPD-Q control RTbrain

LI

RTbrain

®va, Electric  cell-substrate  impedance

K | . llel ial
I sensing (ECIS): cells' resistance [Q] to paraletexposure seralexposre
Rl a non-invasive electric current reflects
their hedlth status - decrease is an Cell lines are exposed under flow conditions. Parallel
. . . L indicator for loss of cell viability, e.g. exposure: one channel per cell line is used as control,
Fish cell lines can predict toxicity to due to chemical  exposure®l. and one channel each exposed to the same
fish 1. We use cell lines from the gill, Confinuous automated measurement chemical concentrations. Serial exposure: channels
liver, and brain of the rainbow trout. allows monitoring in real-time. are connected through a unidirectional fluidic flow.
oo e . . . o
Sensitivity differs between cell lines depending on the chemical
chemical .
control caffeine 6PPD-Q Figure 1. Multi-cell line exposure with two test chemicals.
o H ” N
{ o, N, Normalised impedance (% of t,, frequency = 5 kHz) of three cell
- = - RTgil-W1 \/fﬁ% JUBSRS lines exposed over 24 h under flow conditions (@ = 100 pL/h, T =
“=. RTLWI1 o NN N ° 0.001 dyne/cm?, medium = L-15/FBS(1%)), n=2. *ECy, for RTgil-W1,
X ! SEC4, for RTbrain, concentrations are nominail.
----- RTbrain 1.5 g/L* 15 pg/Ls = Caffeine:
T 1259 =127 = RTgil-W1 and RTL-W1 cells show similar sensitivities,
° ! " o
2 1004 § 100 RTbrqm ?él\s sllghfl\y more serj5|t|ve o
& 8 = no significant difference in sensitivity between
-3 75 g 759 parallel and serial exposure
E
% R = 4PPD-Q:
K] % = no effect on RTgil-W1 and RTL-W1 at the tested
g £ 254 concentration, but impedance of RTbrain cells
i ; i . 8 decreases
0 6 12 18 2 = no significant difference in sensitivity between
time [h] parallel and serial exposure, but impedance of
= 1254 - RTbrain control cells significantly lower in serial vs
2 =
° = e = parallel flow setup
5 Rk | R 2 » The fish-on-chip model integrates cell line-specific
g H sensitivities
s ww - . .
H ol ~=~SLLILT i e E » next step: increase number of independent
s E replicates
2 259 g 259 ﬁ
5
T T T 1 € T T T 1
0 6 12 18 2 0 6 12 18 2
time [h] time [h]
i
References - 50 Eawag !
{1 T:m;” 1al. (2013) Environ. Sci. Technol. 47 2 Swiss Federal Institute of Aquatic
i ,;odgw‘(q\ o C:'?Jﬁ‘zgf"ff":j"v 45 jenny.maner@eawag.ch Science and Technology
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Effect-based screening of chemical pollutants present in
suspended particulate matter of German rivers

Erica Sel

Johan Lundqvist?, Jan Keschorreck* and Magnus Engwall'

', Geeta Mandava®, Fredric Sédergren Seilitz', Javad Mottaghipisheh?, Anna Kirrman', Lutz Ahrens?, Maria Larsson’,

*Man-Technology-Environment Research Center (MTM), Grebro University, Grebro SE-701 82, Sweden; Department of Aquatic Sciences and Assessment, Swedish University of Agricultural Sciences (SLU), Uppsala
SE-750 07, Sweden; *Department of Animal Biosciences, SLU, Uppsala SE-750 07, Sweden; *Federal Environmental Agency (Umweltbundesamt), Bismarckplatz 1, Berlin DE-106 43, Germany

0 Introduction

Suspended particulate matter (SPM) is a valuable indicator for assessing
water quality and contamination levels.

Previous studies have primarily utilized target methods to analyze SPM, focusing
on chemicals such as per- and polyfluoroalkyl substances (PFAS) and organic
cationic compounds.

Effect-based methods can serve as an early warning system, providing insights
into potential hazards by integrating the effects of both known and unknown
chemicals as well as potential mixture effects.

Objectives:

- Investigate the effects of chemical contaminants in SPM samples collected
from the Rhine River at stations Weil am Rhein and Koblenz between 2005 and
2022

- Identify trends and variations in contamination levels over the years

° Results

Oxidative stress

T

o Methods

Sites and Sampling
Atotal of 36 SPM samples were collected by the German Environmental
Specimen Bank (ESB) at the stations Weil am Rhein and Koblenz.

Extraction
A5 galiquot of each sub-sample was sequentially extracted twice using a
non-polar solvent (hexane:dichloromethane, 1:1), followed by two additional
extractions with a polar solvent (methanol).

The non-polar and polar extracts were separately collected and then split

for chemical and effect-based analysis.

Effect-based analysis

A comprehensive panel of effect-based in vitro methods assessed
health-relevant toxicity pathways. These included activities related to the
estrogen receptor, androgen receptor, xenobiotic metabolism, oxidative
stress and genotoxicity.

The highest concentration tested was approximately 17 mg SPM/mL

cell culture media.

2013
Station1 2018
202

201
Station2 2019
2022

%%
9

None of the non-polar extracts exhibited an oxidative stress response (measured in form of nuclear factor erythroid 2-related factor 2, Nrf2, activity). In contrast, 34 out of 35 polar extracts induced oxidative stress, with

bioequivalent concentrations (BEQ) ranging from 0.2 to 6.0 uM tert

Hormonal activities

(tBHQ)

(eq). The highest BEQ was observed sample collected from Koblenz in 2021.

Preliminary data indicate an agonistic response in the estrogen receptor  assay and antagonistic androgen receptor activity from samples collected in Koblenz in 2015. The estradiol equivalents (eq.) reached 91.2 pg/g at the
effect concentration of 25% (EC;s), while the flutamide equivalents (eq.) reached 8.0 ug/g at the inhibitory concentration of 25% (ICzs).

Xenobiotic metabolism

The impact of xenobiotic metabolism was assessed through the activation of the aryl hydrocarbon receptor (AhR). The AhR response was more pronounced in the non-polar extracts, with the highest activity observed in 2013,

yielding an average of 4883 pg/g 2,3,7,8 p-dioxin (TCDD) In comparison, the polar extracts from the same year yielded only 853 pg/g TCDD equivalents.
(A) Koblenz © Weil am Rhein
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Figure 1. Activation of the aryl hydrocarbon receptor (AhR) of non-polar extracts (A, C) and polar extracts (B, D) at the
Rhine River in the DR CALUX bioassay.

° Conclusion

mechanism underlying genotoxicity

Co-funded by
the European

Chemical characterization is ongoing using both liquid chromatography-high resolution mass spectrometry (LC-HRMS) and gas

Effect-based methods serve as an effective tool for monitoring chemical hazards within SPM

Union

Preliminary data suggest that hormonal activities (estrogen and antagonistic androgen receptors) are primarily influenced by polar compounds, while non-polar substances appear to drive AhR responses

high resolution mass

Erica Selin, PhD
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erica.selin@oru.se

33

y (GC-HRMS)

Oxidative stress response is mainly driven by polar compounds. In light of these findings, several extracts have been selected for future assessment of genotoxicity, given that oxidative stress may serve as a potential
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Applying in vitro high-throughput and high-content screening assays for toxicity analysis
of environmental water samples: Emphasis on liver and endocrine-disrupting effects
Kai-Ni Wang! , Ssu-Ning Chen?, Shu-Ju Chuang, Rong-Jane Chen?*

1 Department of Food Safety/Hygiene and Risk Management, College of Medicine, National Cheng Kung University
2 National Environmental Research Academy

Introduction

The rapid growth of the global population and human activities have released pollutants Endocrine-Disrupting Activity — Steroidogenic pathway

into aquatic ecosystems. This pollution has severely impacted water sources like rivers A January May
and oceans, endangering aquatic life and potentially compromising human health =0 "

through the food chain. As a result, monitoring water quality has become essential for L - B y

protecting public health. Traditional chemical analysis only targets specific contaminants é: - o §

but may overlook the overall toxicity of water, particularly when dealing with complex H H

pollutant mixtures. In contrast, integrating biological analysis techniques offers a quicker
and more sensitive means of detecting individual chemicals and pollutant mixtures,
providing a more complete evaluation of water quality.

Materials & Methods
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Conclusion

After exposure to river water samples at four dilution concentrations, most did not cause significant cytotoxicity. The river water samples' androgen receptor (AR) activity showed
seasonal variation, and estradiol (E2) production in the steroidogenesis pathway was affected. These results suggest potential endocrine-disrupting activity in river water with seasonal
fluctuations. For liver toxicity, the results demonstrated no significant effects on mitochondrial function or in the micronucleus test, indicating normal liver cell function and no
genotoxicity. With this combined alternative testing and computational toxicology approach, a better understanding of the hazards of overall water quality can be achieved.

AR Agonistic Activitles: 10-30%(+); 30-50%(+ +); 50-100%(+ + +); >100%(+ + + +); no effect(-)
AR Antagonistic Activities: Reduction in RTA >30% ( + ); no effect{-)
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Introduction
Plastic threats Computational models
assist in understanding novel entities e.g., The Full Multi 2
2 MULTI-SPECIES THE FULL MULTI MODEL » A modular, easy-to-run and
o @ “Q) |::> Fate and transport of plastic particles open-access model for
—— C -
Huge Emission! Fve trns, S b e nano- & microplastics
~ 70 kg/s of plastic are estimated to flow MULTHMEDIA transport and fate in
from global riverine system into the ocean aquatic systems
MULTH-COMPARTMENT » Limited in dynamic vertical
i ityl 1
High Complexity! £ o ESIZE transport description (i.e.,
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3 YT Polymar matrt —— _ |_| - mixing, burial)
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el (a 5, processing aids, . . L.
N manomers and cligomers) \ Research Q.: How can we incorporate variable hydrodynamics into mass-balance models
Nturatcolloid — (e.g., the Full Multi) so they are able to describe dynamic aquatic systems?
Methodology Results
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Figure 2. (a) Comparison between simulated (blue line) and measured (yellow dot) data * of suspended solid (SS)

Model validation by natural particles: concentrations in a downstream segment (river segment 4) of River Thames.

> Estimating suspended solid (SS) concentration in the (b) Pearson correlation analysis of measured and simulated SS concentrations. Notably, the RMSE value is
non-tidal section of River Thames during 2009-2017 calculated for log-transformed concentrations.
Conclusion » Model results are consistent with expectations derived from the well-known Hjulstrém curve.

» The evolving Full Multi model will be able to dynamically simulate the fate and transport of microplastics in aquatic systems
with better fidelity to the real environment.
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Biodegradation Rates of Polylactic Acid Microplastics in Aquatic |(ﬂ1'
Environment: Role of Particle Size and Environmental Aging

Division of Gyeongnam Bio-Environmental Research, Korea Institute of Toxicology, Jinju, South Korea
N\
m Abstract
The Increasing adoption of blodegradable plastics as altematives to conventional plastics alms to reduce environmental pollution. While these materials degrade more rapidly than traditional plastics,
thelr accelerated breakdown may lead to a higher production of microplastics [MPs). Once released Into aguatic environments, these MPs undergo aging processes such as physical abrasion, chemical
oxldation, weathering, and UV Irradiation, which modify thelr physicochemical properties. These changes, particularly In surface area and functional groups, Influence the rate of microbial degradation,
as degradation predominantly occurs on particle surfaces. This study Investigated the biodegradation of polylactic acid (PLA) microplastics (MPs) of different sizes (5, 20, and 150 ~m) and aging states
[unaged, thermal aged, and UV/H,0, accelerated aged) over a 90-day perlod using activated sludge. The results demonstrated that smaller particle sizes exhibited faster blodegradation rates, with the
rate constant [k, day-') Increasing 0.0006 to 0.0027, highlighting the critical role of surface area In the of MPs. aging processes, particularly UV/H,0, accelerated aging,
enhanced by altering surface proprieties such as fragmentation and surface oxidation. For example, 10 days of UV/H,0, aging increased the biodegradation rate constant [,
day~") from 0.0022 to 0.0096 for 20 ~m MPs. These findings suggest that PLA MPs subjected to natural weathering conditions may degrade more rapidly than under controlled laboratory conditions,
\__emphasizing the Importance of envir factors In the fate of blodegradable MPs. y
\
E Materials & Methods 2. Methods
1. Materials = Biodegradation experiments
= PLA WPS - Assessed through repirometric test, the OECD test guldeline 301F (OECD 1992)
_ - Actlvated sludge used as the Inoculum was collected from the sewage treatment plant [STP)
PLA MPs were manufactured by the Korea Institute of Industrial Technology In Ansan, of Munsan in Jinju, Korea.
Korea, with labeled particle sizes of 5 »m, 20 ~m, and 150 ~m In diameter. —The {sodium and micro-crystalline cellulose (MCC, 20 ~m
average particle sizel.
i v Analysis of Biodegradation rate of PLA MPs
o~ - o ° 1. Biodegradation rate
° s 2. Kinetic parameter
L 3. Half life time (T, )
Poly lactic acid (PLA) =
Activated sludge o o/ e
(Munsan Sevage Treatmen Plant.ink, Korea) % Hindegradation = 77,“7"‘:’:1' 477/ /"7:{;“‘";(;':;2) X100
" PLA MPs aging ST -
- To simulate environmental aging, pristine PLA MPs with a dlameter of 20 «~m + (90 days) ¥ Identify the Biodegradation Mechanism of PLA MPs
underwent artificlal weathering through two distinct protocols
[Hydrothermal aging at temperatures of 20, 40, or 60 ° C for 5 days, > PLA MPs (5,20,and 150 s« m)
> 20 ¢tmPLA MPs (thermal aging
UV/H,0, accelerated aging for 5 or 10 days] and UVIH,0; accelered aging.
\ J
~
B Results & Discussion
. Eff i in
1. Effects of particle size
@ ®)
H g
i H
§ i 4
Fig. 1. SEM images; (@] 5 m PLA MPs, [b) 20 «m PLA MPs, (c) 150 »m PLA MPs = g
S5 um PLA 20 um PLA 150 pm PLA e A A A A
Zeabaentidl 7584027 46770 301 AR24304 3 ; P— Vormmbearly
Surfige arca 667 1702 0272 o o N Fig. 4. FTIR spectra of pristine and aged MPs: (a) hydrothermally
O &) Fig. 3. SEM images of pristine and aged PLA MPs: (al pristine PLA MPs; (b~d) aged PLA MPs, and (b) pristine and UV/H,0,-exposed PLA MPs.
pailes s 10w N sludon hydrothermally aged PLA MPs at (a) 20 * C, (b) 40 * C,and [c] 60 ° Cfor 5
Table 1. Zeta potentials and surface area of different sized of PLA MPs days; (e-f) UV/H,0,-exposed PLA MPs for (e] 5 days, and (f) 10 days.
10 .
o Surface Area(nt gty CArvonyl index g
- Pristine PLA MPs 1702 4930 H
2 ; % } sdrothermatt 20°C 1942 4988 H
< ydrothermally B h
g .l‘r o i ca LM 40°C 2160 5284 §
£ v lowmeLAWs € 2737 5300
5 “le O 150 umPLAMPS UV/H;Oexposed 5 days 1.900 5341
a 40 § @ Sodium benzonate PLA MPs 10 days 5.220 5.706 E
o A opmmce T Carbonyl index (CT) was caleulated as the ratio of the carbonyl group arca (1690-1810 + ¢ . - =
0{a é i 1 em™) to the methylene group area (1420-1490 em ™) »
w a E Fig. 5. Plots Of zeta potentials as a function of pH for pristine and
Table 3. Surface area and carbonyl index of pristine and aged PLA MPs aged PLA M
0 20 P & w0 100
Time (day) o
Fig. 2. Biodegradation curves of different sizes of PLA MPs and @ Pastne PLAMPs k (day") Tz (day) Tua(year) R
reference substances 120 'V Thermally aged PLA MPs at 20 °C - b ol
E Thermally aged PLA 1Ps a1 40 °C Pristine PLA MPs 0.0022 318 0.9 0.8895
100 Thermaly aged PLA 12s 360 - p
Kdayh)  Tip(ay)  Tia(rem e g A UVB,O erposed PLA MPe fo 5 duys P ———— o - o o
2 5 s0 ® UVEOremposed PLAME: for 10 ds aedPLAMPs  40°C 0.0016 435 12 0.9286
S PLA 00027 252 07 09265 H 60°C 0.0022 11 09 0.7470
20 mPLA  0.0022 318 09 0.8895 % UVIH0x Sdays 0.0060 l s 03 0.9695
. R g expoved PLA !
150 pm PLA - 0.0006 1247 34 0.2471 g } MPs Tdays 0.0096 n 02 0.9879
el 01285 5 0 0.9247
20 Table 4. Biodegradation kinetics parameters of pristine and aged PLA MPs
20 um MCC 00658 11 0 0.9700
- While hvdrothermal aging induced hydrolysis without
Table 2. Biodegrationkinetic parameters of different sizes of PLA MPs and 0 o 4 0 8 100 cting , UV-
reference substances Time (day) accelerated aglng resulted in the oxidation of PLA MPs,
. ! - enhancing bi
->smaller particles exhibited increased biodegragation rates, fig. 6. Biodegradation curves of pristine and aged WPs - - }
indicating higher susceptibility to microbial degradation > This highilahts the role of oxidative processes in
3 facilitating microbial activity on aged PLA MPS. Y,
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Relating Biotic Degradation to Polymer
Ul\/ﬂ) Characteristics to Better Predict the Fate of

UNIVERSITY OF MINNESOTA DULUTH BlOdeg radable Plastics in the Environment

r v (1o el e Melissa A. Maurer-Jones, Margaret Brown, Thomas Badzinski, Emma Sorensen,

Clare List, Ariana Campanaro, R. Lee Penn

Introduction and Project Aims

Bio-derived and biodegradable plastics are one part of the solution to

.

AlMS:

minimize environmental impact of plastics & ‘/’j N » Characterize enzymatic hydrolysis of aliphatic
« Current standards for compost and anaerobic digestion specify peedstock  ein® polyesters with varying materials properties

degradation conditions, though there are some limitations of these
methods including the time required to run the assays

Optimization of waste streams for these materials requires

Reyci « Explore a multi-step, synergistic biodegradation
[me:rzmgm assay, studying the sequential degradation

Compost  Products
TN hemical) i i i
resulting from enzyme hydrolysis and biofilm

)

Biogas |

fundamental understanding that relates the synergistic biotic 5 j formation
degradation pathways to polymer structures and properties, which are 3%
known to influence the biodegradability
Polymers and Materials Characterization
o Photodegradation of PLAand  Photodegraded PLA characteristics Ingeo® PLA polymer characteristics
J{ o oi PHBV thin films were used to (minimal changes in FTIR measured Crystallinity Molecular Weight
o " oy alter materials properties while surface chemistry observed — data e
starting with the same base not shown)
Plastics -- thin films of of PLA and PHBV polymers :V"Qh: c :/“"_ " 1H'¥"v'vvm
and resin pellets from Ingeo® PLA moun ry(;;c';' v ¢ )
s Ingeo® PLA polymer resins oh 30 18.900

were used to have varied
properties without weathering

2h 36 16,600
4h 45 15,050

% Coyslality

Enzym atic Hyd rolysis Quantification Generation of fluorescent signal from probe molecule solvent cast with polymer matrix used

to assess enzyme hydrolysis (zumstein 2019).

PLA PHBV Crystallinity Molecular Weight

N v =] Photodegraded PLA: UV-light "

ol esnuv_gsn degradation “kickstarts” & Lo ®lp o ousc
oL e2huv-7.1% enzymatic hydrolysis likely the = 2 * | 9 . s

result of decreased M,

Photodegraded PHBV:
polymer recalcitrant to
enzymatic hydrolysis, despite
similar characteristics as

’JM

Percent PLLA Polyester Bonds Broken
% Estar Bonds Broken a1 3

Percent PLLA Polyester Bonds Broken (%)

\
AL1hUV.56% #F
YI.MS‘W
\
2
o

P — T oot
pristine PLA 01
o 00 0 wo w0 ° o ”mf(“m) w0 3w No observed correlation of hydrolysis yields and Ingeo® PLA
Time {min polymer characteristics — suggests a more complex model
required to predict a polymer’s biodegradability potential
Seq uentlal BlOfl | m G rOWth Assay Growth of facultative anaerobe Shewanella oneidensis measured with crystal violet

staining on photodegraded PLA after samples allowed to enzymatically hydrolyze

After Biofilm After Biofilm
Afler Enzyme wi Dnzyme wio Enzyme

B No enzyme treatment 12 h proteinase K

Biofilm growth is Analysis of the cell exudate (EPS)
dependent on UV- reveals the bacteria excrete different
degradation and/or ratio of proteins and carbohydrates
"pre-treated” with based on the UV-treatment

enzyme hydrolysis, e e ORm il e
with enzyme 1
pretreatment
promoting bacterial
attachment

oh

Biofilm Stain Absorbance (A.U.)

7

Z

N N

oh 1h 2h 3h 4
Polymer Irradiation Time (hrs)

7

22220

%

SEM analysis reveals UV-light, enzymes and biofilms cause
variable changes to the PLA surface, including increased pitting
and enlargement of cracks.

Conclusions

+ UV light degradation of PLA promotes enzymatic hydrolysis, likely because of decreased molecular weights, although likely multiple properties impact
biodegradability

+ Enzyme hydrolysis promotes biofilm formation, though trends of increased hydrolysis does not correlate to increased biofilm
+ Need to consider the breadth of materials characteristics and the unintentional changes that occur in the environment for “sustainable” design of polymers

Acknowledgements: NSF Center for Sustainable Polymers, Warren F. Davis Endowment Fund, UM Duluth Department of Chemistry and Biochemistry

maujones@d.umn.edu
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particles on isolated human erythrocytes
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]
Introduction

The prevalence of micro- and nanoplastic particles as widespread environmental contaminants raises significant concerns regarding their potential health implications. Following
ingestion or inhalation, small microplastics and nanoplastics can enter the bloodstream, thereby affecting human erythrocytes and potentially having an effect on their morphology,

aggregation behavior, and membrane integrity.

The aim of this study was to investigate the effects of environmentally realistic polyethylene (PE) and polyvinyl chloride (PVC) microplastic particles, compared to polystyrene (PS)
model particles, on human erythrocytes in vitro.

I

Methods

¢ Manifacturing of microplastic particles
Human red blood cells

20h 20h 20h 48h 48h 48h

00000
mamt| QOO OO0
Q00000
Q00000

~——

10 pg/mL

s’ Filtration \l / 50 pg/mL

Polyvi loride (PVi " " i i
olyvinyl chloride (PVC), (Retsch MM400 Mixer Mill) Plastic particle
Polyethylene (PE) 0.4-0.7 um
Fig. 1 Process for the production of microplastics with a size between 0.7 and 0.4 um followed by the investigation of their effects on human blood cells in vitro using 24-well cell culture plates.
I
Results

< Effect of PS model particles compared to milled PE and PVC particles in the presence or absence of plasma proteins on the red blood cell count

Initial plastic material

Control group 100 nm PS
o : <
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e o) in protein-free medium
48h

in protein-free medium
20h

Fig. § PVC particle exposition of isolated human
red blood cells for 48 h in protein-free medium.

Fig. 3 PS particle exposition of isolated human
red blood cells for 20 h in protein-free medium.
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S
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Fig. 2 Microscopic images of red blood cells after 20 h incubation without and with PS
particles at a concentration of 100 pg/ml in a protein-free medium with different particle
sizes.

Fig. 4 PE particle exposition of isolated human
red blood cells for 20 h in protein-free medium.

Fig. 6 PVC particle exposition of isolated human
red blood cells for 48 h in protein-containing
medium.

I

Conclusion

These findings suggest that exposure to nanoplastics may impair the ability of red blood cells to pass through blood vessels efficiently, due to altered cell morphology. Moreover,
PVC plastic particles seem to reduce the red blood cell count in the presence of plasma protein. Future studies incorporating plasma proteins and a broader range of particle sizes
will enhance understanding of micro- and nanoplastics interactions with red blood cells under realistic in vivo conditions.

Contact: maja.henjakovic@dp-uni.ac.at
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Introduction

(Micro and nanoplastics have become pervasive environmental contaminants, raising concerns about human exposure through ingestion, inhalation,
and dermal contact (Oliveira & Almeida, 2019). Toxicological responses depend on particle size, shape, and chemical composition (Oliveira, 2019).
While polystyrene (PS) is the most studied polymer, polypropylene (PP) and low-density polyethylene (LDPE) dominate global plastic production
(Plastics Europe, 2024). Biobased alternatives such as polyhydroxybutyrate (PHB) and polylactic acid (PLA) degrade more readily, but their cellular

toxicity remains poorly understood. This study examines the effects of these particles on human cell models to assess potential health risks. )

Methods

\ / Microparticles

>
,‘g [ PS - PP - LDPE Mechanical Sequential @  HepG2 |

h O Degradation Filtration ¢ HeT1is

© = m—— n

E_ © | 103 pm [1+]

5 o

(<] PHB - PLA l N

- c =

1) ) ° o 1.6 um ; Exposure

E (o)} o* % 8 concentrations (100 mg/L; 20 mg/L; 4 mgiL; 800 pglL; 160 \ |

Y E HO/L; 32 pg/L; 6.4 pgiL; 1.28 pgiL) in triplicate N / 1
3 time-points: 24, 48 and 72h ”
p— . el Carcomay; HET 16 (ClretalCarcnoma) -

Created in BioRender.com

HCT116 HepG2 HCT116 HepG2

150 PS 1. 150+ PS16 K 150+ PHB 1.
S 1.6 um pm - o PHB 1.6 um 6um -2
- = 48h = 48h
= 1004 < = T2h = 100 = £ 100 - 72h
T = 2z E
3 3 3
S s0-| £ 50 £ so-f 5
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001 1 100 001 1 100 001 1 100 0ot 1 100
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200+ PP 1.6 um 150+ PP16 1501 PLA16 150 PLA 1.
u |- L 24h wm 6 um 24n
= = 48h —— N = 48h
gmo.k—ijq\\;\l 7 Emnj_‘ ot B o
H R & 1
3 3
£ 5o \l £ 50 s0-|

T T T T T T T T T T T
0.01 1 100 001 1 100 001 1 100 0.01 1 100

Concentration (mgiL) Concentration (mgiL) Concentration (mg/L) Concentration (mg/l)
Table 1. Calculated IC, (mg/L) of PS, PP, LDPE, PHB and PLA microparticles, in cell lines
HCT116 and HepG2 (¢, calculated through non-linear regression with variable slope (4P))

:: LDPE 1.6 um 1501 . LDPE 1.6 pm . f;: IC,o (mg/L) HCT116 HepG2
g S5 - 7h 24h 48h 72h 24h 48h 72h
%“‘"' PS 9.09 7.11 1338 1248 351 32.7
> s PP 706 108 31.0 095 233
- T pe o T p LDPE 121 198 2662 175 17.54
Concentration (mg/L) Concentration (mg/L) PHB 276 078 026 042 0.12

PLA 082 037 7.05 295 151

Conclusions
= PLAand PHB microplastics are more toxic than fossil based PS, PP and LDPE microplastics.
= PSand PP have the lower toxic profile of all plastic types tested.
= HepG2 cell line is more sensitive to PP, LDPE and PLA, while HCT116 cell line was more sensitive to PS and PHB, at 72h time-point.

= The present data support the need for more studies regarding biobased and biodegradable polymers and their impact in human health.
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Micro- and nanoplastics (MNP) — a wish list for reliable determination of

the Trisks for humans

Dana Kiihnel!, Anita Jemec Kokalj2, Anja F.R.M. Ramsperger?, Damjana Drobne?, Anna Undas*, Annegret Potthoff?, Korinna Altmann$, Willie Peijnenburg”8, Nina
Jeliazkova®, Anani Komlavi Afanou®®, Martin G.J. Loder3, Christian Laforsch?, Rudolf Reuther!!, Bernd Giese!2
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MNP risk assessment
European research

The risk assessment of ' cluster to understand the

nano and microplastic - _
particles is challenging, health impacts of MNP
»Realistic” MNPs with CUSP

due to data and o

knowledge gaps on ehanged properties e propertis -
release, exposure as * Weathering/aging Contaminations, leaching

We” as haZard. The Release of fragments
research field is quite
diverse, as MNP
encompass a huge
variety in different
polymer materials, size
and shapes, as well as
properties  that are
tailored by the addition
of various substances.

Further reading
in our Zenodo
Hazard Assessment Exposure Assessment community:

* Particle characteristics *Release rates, concentrations

Ability to cross biological barriers Size and shape of released fragments ,‘ )
* Associated chemicals +Detection in complex matrices f C U s P
*  Effect thresholds *Particle associated chemicals

) .
sPlasticsFatE_

<X )
Risk assessment www.plasticsfate.eu

Plastics Fate and Effects in the Human Body

Quality Assurance / Quality Control?

Priority areas (Pas) for future MNP data generation

Knowledge and Data gaps

PA 1: Exposure and hazard assessment for plastic associated chemicals (incl.
plastic additives)

PA2: Quality assurance and quality control

PA3: MNP material provision with various compositions and properties
PA4: Appropriate control particles for toxicity testing

PA5: Assessing the joint effects of MNP and associated chemicals

PAG6: : Characterise functional biomarkers as basis for AOPs and IATAs

Manuscript in
preparation!

159} pue |eiduan

J0/v0 18 sa8ud)jeyd
3W024aA0 0} ASajens

Knowledge and Data gaps General and test material-related Strategy to overcome challenges & QA/QC
challenges aspect

PAG6: Characterise . Identify and characterize MNP-specific - For detection of potential long-term

functional biomarkers as functional biomarkers effects of MNP

basis for AOPs and IATAs . Cell-based assays selected based on the. Basis to build MNP specific AOPs and IATAs
various human exposure routes

Lonclusion & Outlook =

RA for MNP is a multidisciplinary effort, where combining data and knowledge from several fields is necessary

Data collaboration should ensure bringing together different data sources to create value and improve decision-making

Data comparability must generally be ensured

Greater harmonization is needed for research, while for routine analyses, such as monitoring and regulatory assessments, standardization
of methods and materials is necessary

The agreed methods and materials should be based on quality standards that must be defined in advance

PlasticsFatE has received funding from the European Union’s Horizon 2020 Research and Innovation programme,
under the Grant Agreement number 965367 contact: dana.kuehnel@ufz.de
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Introduction

* Per- and polyfluoroalkyl substances (PFAS) are synthetic chemicals widely used
in textile and leather manufacturing to impart water-repellent properties.

Due to environmental and health concerns, certain long-chain PFAS face
regulatory restrictions. However, unregulated alternatives raise safety
concerns and risk undesirable substitutions.

Objectives

Optimize and validate an analytical method for detecting 31 PFAS across seven
groups, including legacy and emerging PFAS.

Determination of PFAS in textile and leather products
Sample collection

» Selected products marketed as water-, stain-, and oil-repellent
» Product Types 1) Carpet 2) Apparel 3)Functional Gear

Methods
Sample preparation 00en
Extraction Solvents: p% Lbj @
Cutinto pieces =
» 10 mL methanol -> 10 mL acetone
Samples Homogenization — EDGE Extraction

» 70°C, 30-35 psi, 5 min each

* Injection Mode: Splitless

v

Instrumental Analysis
Detector

+ Waters Xevo TQ-XS MS/MS

+ Multiple Reaction Monitoring mode

Concentrate extracts

UPLC-MS/MS
to L5 mL — Filtration ~|:

APGC-MS/MS @

UPLC-MS/MS (UniSpray-) | emeerature: 55 ¢

* Flow rate: 0.5 mL/min
LCMethod 1

> Target Analytes: 6:2, 5:2 PAPs Tme % 3
Waters ACQUITY UPLE BEH €18 column o5 o 2
1s0x2.0mm, 17,

APGC-MS/MS (APCI+)

Carrier Gas: Helium (1.8 mL/min)
Target Analytes: 4:2, 8:2, 10:2 FTOHs

& GC Temperature-Time Program

MS conditions

Value

Parameters

° LC Method 2
» Target Analytes: the other 26 PFAS

Atantis Premier BEH C18 AX Column LT il

Oven temperat

time min)

41

Analysis of Per- and Poly-fluoroalkyl Compounds
in Textile and Leather Goods Using Energized Dispersive Guided Extraction
Combined with UPLC-MS/MS and APGC-MS/MS Ying-Hsuan Chen, Chia-Yang Chen™®

Method Validation
Matrix Effect

* Matrix effects ranged from 47-111% for Fabric A (marketed as waterproof
with GORE-TEX) and 30-135% for Fabric B (without GORE-TEX treatment).

R (@ & &

s

«*" FFF T T & <~ N a““ @‘? <

& & & &
F & F @ >,~z &
& F @ {< S E

Accuracy and Precision
Test Levels: Spiked with 50, 100, and 500 ng/dm?
» Most Analytes: Recovery between 60%—130%, with %RSDs below 18.4%

* Fabric A had higher recoveries for 6:2 PAP (184-200%), 8:2 FTOH (170-179%), and 6:2 FTCA at 50
ng/dm? (164%) and 100 ng/dm? (197%), but lower recoveries for PFDoDA (24-27%).

* Fabric B showed more consistent results, with high recoveries for PFDA at 100 ng/dm? (151%) and
6:2 PAP at 500 ng/dm? (143%), but lower recoveries for 4:2 FTOH at 50 ng/dm? (43%).

* PFDoDA recovery in Fabric B was significantly higher than in Fabric A, ranging from 114% to 131%.

Average Recovery (%)

vl bl ol i

Conclusion

This method is appropriate for the analysis of PFAS in consumer products,
particularly those designed to resist water or stains, such as carpets, jackets,
shoes, gloves, and umbrellas.

This work was supported by the National Science and
Acknowledgements  1o:hn0l0gy Council, Taiwan (Grant No. : NSTC 113-2314-8-002-171-MY3)
Contact: dbms@ntu.edu.tw | r12852003@ntu.edu.tw
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Explormg the Hidden Threat of Short-chain Chlorinated Paraffins
Trophic Level Transfer and Cross-Generational Toxicity

Chi-Ying Hsieh'?3, Chia-Hao Chang', Meng-Chun Wu'!, Hans-Uwe Dahms!-3

1 Department
2 Center for Water Resources

Introductio RESULTS and Discussion

Environmental concentration

« Short-chain chlorinated paraffins (SCCPs) include all individual chemicals or mixtures that ~ contain:

CJH(2,,+2)C,, while x = 10-13, y = 3-12, and average chlorine content ranges from approximately » SCCPs concentrations ranged from N.D to 0.757 pg/L , with the highest value at sample

40 % 170 % (USEPA, 2009) ? o g station AGDG6; the mean value is 0.337 pg/L (Fig.3)
W T L) All are lo than the maximum acci ble concentration standards of the European Water
Why should we care about SCCPs? T T Fig 1. Structure of SCCPs (RN 4CC CONCEMEtOn Sancares o e

(1.4 pg /L).
+ Short-chain chlorinated paraffins (SCCPs) have been found in environmental samples worldwide at

concentrations ranging from nanograms to micrograms in aquatic environments (Kumari and ter- 1st sampling M Surface water- 2nd sampling ,‘ pore water 1stsampling ¢ Pore water- ind sampling
Raghunathan, 2024).
* These compounds have been found in various aquatic species and environmental samples,
suggesting that they can biomagnify via trophic transfer within aquatic food webs “ -] r
(Lee et al.,2025; Kim et al.,2025) i ‘ l l:
* SCCPs are designated as persistent organic pollutants (POPs) under the Stockholm Convention, pose AGD-1 AGD2 AGD:3 AGD-4 AGDS AGDS| HJl HR o

a significant environmental threat due to their persistence, bioaccumulation potential, and
ecotoxicological consequences

AGD

Sampling sites

¢ i i "ig 3 Concentrations of SCCPs ver surface water and pore wa
Research ﬁhlegtlwes Fig.3 Concentrations of SCCPs in river surface water and pore water

To establish and verify a sensitive and reliable analytical approach for identifying SCCPs in aquatic ogical toxic effects
environments using gas chromatography-electron impact tandem mass spectrometry (GC-EI-MS/MS)
in conjunction with headspace solid-phase microextraction (HS-SPME).

T No notable inhibition (6.4%) was seen at an average
To evaluate the acute and chronic toxicological impacts of SCCPs on representative aquatic SCCPs concentration of 0.337 pg/L
invertebrates (Pseudok(rchner(e/la subcapitata, Daphnia magna, and Chironomus riparius). ? l?l
To evaluate the trophic t cumulation potential of °Ps via dietary e: re using * There is a notable growth inhibition of 57.7%

Pseudokirchneriella sub a primary food source. observed at the highest concentration of SCCPs,

which is 0.757ug/L, in comparison to BK (Fig. 4)

exposure on growth performance and

Our findings demonstrate that the survival of D. magna is much more influenced by exposure to
SCCP-contaminated water than by changes in feeding behavior (Fig. 5). This finding aligns
with earlier studies, which have shown that the concentration of chlorinated paraffins (CPs) in
D. magna after water-only exposure is increased, indicating a higher bioaccumulation factor
compared to simultaneous water and food exposure (Castro et al., 2019)

* D. magna was exposed to 0.757 pg/L. SCCPs had considerably longer body length compared to
control groups (p < 0.05) (Fig. 5). SCCPs supported rather than inhibited development, and
there is no research on their toxicity mechanisms in D. magna. Further study using biochemical
or genotoxic markers is required.

Fig 2 Sampling sites
environmental concentration for biological experiments

aromn e WFO MFL MF2

hest anc 100

Toxicity test _ I | | £ o
N ) g o £ .
Pseudokirchneriella B M {INIHA : 9 | |
submp!nt Daphnia magna Chironomus riparius § H . 8 ||
- | i . g II " II II II II I | I
E ]
K Water K Ave Max Feed B Max g Max Ag Max
Newborn eggs(<24hr) and first instar larvae Water BK Avg Max

Note:
a Satisically sgpificant & ference compared to BE-B b < 0.05).
b

o).
BK-MAX AVG-MAX  MAX-MAX Fig. 5 The survival and body length of D. magna at the endpoint under various conditions of SCCPs
» No major variations were identified, although feeding inhibited C. riparius growth more than
water concentration, indicating the possibility of SCCP trophic accumulation and

biomagnification.

* In the third generation of C. riparius, there was no clear link between the surrounding
concentration and mentum malformations, which could be due to some recovery from the
damage caused by pollutants in the offspring of invertebrates (Li et al., 2022).

v

BK-AVG AVG-AVG MAX-AVG .

SCCPs conc. (Feed)

BK-BK AVG-BK MAX-BK

SCCPs concentrations (water)
Exposure Scenario

Feeding
@ @ (trophic-level
effects
Endpoints @ @
Growth inhibition

Results a Discussion
Establishment and Validation of GC-EI-MS/MS Method

A aF0 WFl #F2
VN |

BK Avg Max BK Avg Max BK Ave Max

Normal menfum ¥ Abnomal tooth

BK Ave Max
Column: Extra tooth Kohn gap. Exposure situation

Injection mode Fig 6. Deformity types affecting mentums of Fig. 7 The deformity rate of C. riparius at the
Surge pressure: 400 C. riparius larvae endpoint under various conditions of SCCPs
Injection temperature: 300°C
Detection limit : O p

Optimization of HS-SPME Procedure

*Sample volume: 25 mL water il Ml W 2
*Equilibration: 90°C for 10 minutes m
er: 100-pm PDMS m
Extraction: 90°C for 60 minutes m
*Desorption: 260°C for 5 minutes =
: on: 260°C for ! B Conclusion
Llﬂéarltv- Good linearity n the range of 0.1-1 = * All of the SCCP concentrations in the river waters that were a; ed are below the utmost
g rth in the European T2 (1.4 pg/L)
ater and food impede the development of P. subcapitata and D. na, whereas C
ripariu ers toxic effects, resulting in mentum deformation.
environmental standards » The findings suggest that SCCPs have the potential to biomagnify through trophic interactions.
with their ecolog influenced by chemical exposure and food web dynamics.
/NsTC

Bioaccumulation in C. riparius:
* SCCP levels were undetectable in the control group (BK-BK).

* The FO-F2 generations exhibited the highest concentrations of 14.83 ng/g dw (Avg-Max),
3.34 ng/g dw (Max-BK), and 17.42 ng/g dw (BK-Max), respectively.

SCCP bioaccumulation transpires via both aqueous and dietary pathways.

Concentrations did not show a correlation with exposure or algal feeding levels, probably
attributable to variations in metabolic or excretion rates.

2809 2199 836 20

Meets regulatory
requirements of most

“ IRCHitowi (et men N
o * and Ted
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Interactions between reclaimed water irrigation and planting season
tod
; RC revealed by non-target HRMS rice fingerprinting

s Keng-Jui Lin!, Wen-Ling Chen%? , Feng-Wen Chen3, Yu-Chien Cho3, Shan-Li Wang?
linstitute of Food Safety and Health, College of Public Health, National Taiwan University, Taipei, Taiwan
2Department of Agricultural Chemistry, College of Bioresources and Agriculture, National Taiwan University, Taipei, Taiwan
3Agricultural Engineering Research Center, Taoyuan, Taiwan
Potential resolution for mitigating water scarcity:
Use of reclaimed water for irrigation

AE

eI

Effects on rice health?

V7 0

A

Water quality

Interactions?

L)
Planting season IL

oy s t
Non-térgét analysis
M Plant metabolites
& Anthropogenic

chemicals

Field experiments and Sampling

Small-molecule fingerprints differed by irrigation water
Rice (Oryza sativa L. ssp. japonica) paddy irrigation

Aug-Dec 2023 Mar-Jul 2024
o Two crop cycles | River water— — —Reclaimed : River water Reglaimed
* Aug-Dec 2023 (n=25) » watet (n'=22) | (n=36) % water {n = 33)
* Reclaimed water irrigated (n = 22) N S ] o
* River water irrigated (n = 25) H 9 o a
samples - $ o]
« Mar-Jul 2024 . ] ot} Lo
* Reclaimed water irrigated (n = 33) - R?Y=0.643 | " 3 R’Y=0.676
g * River water irrigated: (n = 36) L Peeenrlai=oe0n. L | | TERTL 0f=0.573,
Sample preparation & instrumental analysis Marker: glutamic acid Marker: triethyl phosphate
Solvent extraction LC-Orbitrap MS * Ametabolite related to * Flame retardant
S « lonization: ESI defense functions « Found in river water; absent
* Mass analysis (Uawisetwathana, 2015; in reclaimed water

* m/z 70-1100

Du et al., 2024) « Absorption by rice plants
homogenous N * Data-dependent acquisition
2g . 4 S ~{Fold change: ° o C Fold change:
[y Cortridee gl . 5 0238 _ ©0.338
*+ ++ cleanup » i Qs . o X
[ Eeeas Figure source: E 2 2 w
= A e =] Q [
- ! Thermo Scientific™= 20 >
ﬁ ﬁ 20
_ o, °
Non-target analysis VIP, Univarjate analyses o« . S
Molecular feature Discriminan Marker selection & o “ . o
extraction modeling identification Reclaimed River River Reclaimed
A " Database ¥ water water water water
o i iy | Rice yield Fewer ) )
L ﬂ o] = ORLS.DA ‘ ] ‘ f | glutamic acid River Reclaimed
L B G Reclaimed water  water
RSD screening using ] uE ‘ River \ater 6049 6399 Kg/ha
pooled samples (n = 5) G TRTTHIPI [RFTPPHOTR IO VR water 3895
2436
Smal!-molecule fingerprints in rice irrigated with Aug-Dec 2023 Mar—Jul 2024
reclaimed water Marker: glutamic acid | Fewer
| Mar-ul 2024 Aug-Dec 2023 Fold change:" glutamic acid
i OCI Concisions
? v - Q . . . . .
o . v c: * Irrigation water interacted with the planting season to
ge w J7 \A = = - . . :
k% ® modulate small-molecule fingerprints in rice
5 3 i :
gl )’: & * Glutamic acid: a marker of reclaimed water and season
. # ; L, . X S
N %Y =396 By  Reference for the promotion of reclaimed water irrigation
v | Q?=0.886 Aug-Dec Mar-Jul policies: & Irrigation season
S S R 2023 2024

M Target monitoring substances
Funding: National Land Management Agency, Ministry of the Interior, Taiwan (21111219-Y2) and National Taiwan University (NTU-113L8402)

43



ff2-14

;w SETAC Europe 35th Annua Meeting

Ecotoxicological assessment of anti-
tuberculosis medications in aquatic
environments: occurrence, reproductive
effects and ecological risks

Wei-Yu Chen, Cong-Wei Li, Yi-Jie Wang, Hsin-Mei Huang, Yi-Ying Li,
Xiang-Rong Huang, Chung-Hung Chen

D g Department of Ecology and Environmental Resources,
Nf’fN National University of Tainan, Tainan City, Taiwan

To assess the reproductive toxicity of anti-TB medication in

Aims Daphnia magna, determine their threshold levels, and evaluate the
ecotoxicological risks to aquatic ecosystems.

Methodology

Daphnia magna Reproduction Tests
EMB

CTRL INH
* Test treatments: control & five conc. for each

OECD 211 Kaohsiung, Taiwan

<24 hdaphnia
21-d expousre

RMP Sample info.:

substance storage

Influent
Effluent
Receiving wat

* Endpoints: time to first brood, broods per
female, neonates per brood, total neonates per
female, and survival of parents and neonates.

« Threshold estimates: NOEC, LOEC,and BMDL ~ K20nsiung has the highest T8

incidence in Taiwan

WWTP & River Sampling

Sampling Sites:
« Central District Sewage Treatment Plant
« Fengshan Reclaimed Water Plant
« Fengshan River (receiving water)

« 1L samplesin triplicates per site,
« PE bottles + ascorbic acid, 4°C, dark

Chemical analysis:

« Instruments: HPLC (Agilent 1260
Infinity I1), Triple quadrupole MS/MS
(Agilent 6470A)

« Analytes: INH, RMP, andEMB

Research Motivation

Adverse Effects of First-Line Anti-TB
Medicines

Most evidence shows that first-line

antituberculosis (TB) medicines, rifampicin

(RMP), isoniazid (INH), and ethambutol (EMB),

caused adverse events in mice, rats, and

humans:

¢ INH poses neurotoxicity

* RMP poses nephritis

* EMB poses ocular
toxicity

e Threee of them exert
reproductive toxicity

26

5

Limited Information on
Aqutic Toxicity

To date, few studies have
focused on toxic effects of
antiTB medications on aquatic
organisms, information is still
limited regarding their effects
on behavior and reproduction.

Ecotoxicological Risk Assessment

rone-
RATE

—— RQ=MEC/PNEC
RISK ANALYSIS

NON-TARGET
AQUATIC
ORGANISMS

LOW RISK

E

RQ: Risk quotient
MEC: Measured environmental concentration
PNEC: Predicted no effect concentration

100 1000
Resu ltS X m Detection rate = ¢ EMB exhibited the highest detection
INH RMP EMB = 80 = TG 2 rate (92%) in river water, indicating
A p<ooo1l| B p<o.001|| C p<0.001| R X T N
210 r ;. o L 100 g its widespread presence. In
% X E 60 o L'; contrast, INH showed the highest
g0y s L, ] . g a0 = £ concentration levels, ranging from
e 7 g % 10 E 81.01to547.88 ng/L, suggesting
5 b 2 20 4 & 2 potential accumulation or
<2120 b i 2 i
g a 2 . o w  persistence.
= L — v 1 .
z® be ¢ € INH RMP EMB * RMP had both the lowest detection
E m . rate and the lowest residue
Figure 2 Year-round concentrations and detection concentrations, indicating limited

0
ctrl 0.390.78 1.6 3.126.25 ctrl 0.78 1.6 3.126.2512.5

Concentration (mg/L)

Figure 1 Effect of anti-TB medication (A) INH, (B) RMP, and (C) EMB

ctrl 6.25 125 25 50

on total number of neonates of D. magna. Values represent mean + . . . . 1
L . L X Figure 3 Ecotoxicological risk
standard deviation. Different letters denote a significant difference . . q
. assessment of anti-TB medications in — 0.1
between treatments (ANOVA or Kruskal-Wallis, p< 0.05). . - L
river water based on probability-based =
Concentration (mg/L) Table 1 Threshold estimates of risk characterization. '% GOy
TNEE Y TS Y] anti-TB medication based on total 2 0001 4
312 1.60 1250 neonateproductionin D.magna. * Although there are no ecotoxicological %
: : : i risk concerns, INH has the highest = ]
TSl 625 312 2500 ° Nresholdswere setusing BMDL ! ' : i gl 0.0001
for INH and RMP, and NOEC for exposure risk with a risk quotient of
Bl 280 138 122140 Ly ) ensure conservative risk 0.03 (95%Cl: 0.0018 —0.1630). 0.00001

assessment.

Take-Home Message

rates of anti-TB medications detected in river
water samples collected monthly in 2022.

environmental occurrence among
the three medication.

INH RMP EMB

This study combined reproduction tests, environmental monitoring, and risk assessment to evaluate the impacts of anti-TB medication in
aquatic environments. No significant ecological risks were identified. However, isoniazid (INH) showed the highest environmental exposure,
and its BMDL-based threshold indicates a higher sensitivity in Daphnia magna. These findings highlight the importance of threshold-based

evaluation in aquatic risks assessments
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