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Toxicological profiling
in silico and in vitro

Known chemicals in food
packaging with unknown
effects

* Bisphenol A analogues
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Unknowns in food packaging

Effect-directed analysis &
analytical chemistry
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Rosenmai et al. ToxSci 139, 35, 2014

T

T

T
T




4 PAPs
7N
3 FTOHs R FR FR F /
i OH
FFF FF F
D
9 PFCAs " RSN/ RS

OH

3 Technical mixtures




| [ERIAR| H295R | AWR |PPARa|PPARY |RAR |Nrf2|p53

8:2 triPAPs
10:2 diPAPs
8:2 diPAPs
8:2monoPAPs
8:2 FTOH
6:2 FTOH
4:2 FTOH
PFdoDA
PFunDA
PFDA

PFNA

PFOA

—_ o > > -

PFHpA
PFHxA
PFPA
PFBA



Prog Andr
Technical
Mixture 1
Technical 1
Mixture 2
Technical
Mixture 3
3_
T™M?2
% 2-
5
S 1
U_

Rosenmai et al. Andrology, Vol 4(4), 662, 2016

Estro

W&




Toxicological profiling
in silico and in vitro

Unknowns in food packaging

Known chemicals in food

packaging with unknown Effect-directed analysis &
effects analytical chemistry

* Bisphenol analogues

* Fluorochemicals k /




QSAR predictions for 2,076 substances
used in food packaging

Genotoxic
carcinogenicity

135

In vivo 28 12 De\-/e.lopmental
mutagenicity 42 toxicity

180 47 83



Food packaging test strategy 55as
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Sandwich wrapper _

Muffin forms
Baking paper
t | -—_

White pizza box

Microwave pizza box _ 4|_ m

Popcorn bag 1

Popcorn bag 2 _ | =

Sausage tray
Fish tray
Tomato tray

Cereal box
Nordic paper

Chinese paper 2
Board w watersol print
Board w offset print

Basis paper
Chinese paper 1
Board w UV print



FP test strategy

F
Calculate _\_\
equivalence factors ﬁ@:
9 - Tentative ID of
l compounds
1
—
> :
6
l 2 Expert evaluation of
e : compounds
Quantification of actives Effect-directed analysis P




- - ’
- =

‘l

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Counts vs. Acquisition Time (min)

18




Fold change
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Estrogenic activity in pizza box
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BPA, DBP & BBP responsible for
estrogenic activity

EC50 Extract ECs, EEQ Extract ECs, EEQ Predic- Obser-
tract ted ved
MM

0.08 0.1 1x10> 0.19 3.6 2x107 0.07 2.1 2x107 14x10° 2x10°



AR antagonistic activity in sandwich

wrapper
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Rosenmai et al.Food Chem. Toxicol., 106, 250-259, 2017



Abietic acid & dehydroabietic acid
responsible for activity

Abietic acid Dehydroabietic
acid

Extract, ECy;, AAEQ Extract, EC;; AAEQ Predic- Obser-
UM MM MM ted ved

485 38 1x10t 3.9 34 2x104 15x102 9x10-°

Rosenmai et al. Food Chemistry and Toxicology, in press
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Take home messages

® More focus on FP is needed as it is a significant source of human
exposure to EDCs

® Our method for identifying emerging chemicals in FP is effect-
based and quantitative and proved to be valuable

® AA and DHAA identified as AR antagonists in sandwich wrapper;
The estrogenic BPA and phthalates were found in a recycled
pizza box

® Alternative bisphenols have similar toxicity profile as BPA.
Substitution of BPA with BP analogues does not seem
appropriate
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