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Food contact materials: Is there a problem?
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Food packaging: An iceberg problem

BPA

A
nt

ho
ny

 N
gu

ye
n;

 ic
on

fin
de

r.
co

m
; f

la
tic

on
.e

s;
 o

nl
in

ew
eb

fo
nt

s.
co

m



Wagner | What is in our packaging? | FPF 2018 workshop | 04.10.2018 4

Ways to melt the iceberg
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Bioassays and consumer products
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(Guart et al., 2013; Berger et al., 2015; unpublished data)

▪ mostly for Endocrine Disrupting Chemicals (EDCs)

▪ focus on estrogenic and antiandrogenic MoA

▪ effect-directed analysis → ID causative compounds
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EDCs in bottled water

(Wagner et al., 2013 Plos ONE) K
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EDCs in bottled water
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(Wagner et al., 2013 Plos ONE)
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Bottled water: Effect-directed analysis

(Wagner, unpublished)
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Bottled water: Dealing with unknowns

(Wagner, unpublished; Schlüsener, unpublished)
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Toxicity in plastics

Plastic types             PET             HDPE           LDPE          PS              PP            PUR         PVC            PLA

Petrol-based                                                            Bio-based

Additive content

(Zimmermann, unpublished)

Products Drink bottles    Yoghurt cups      Trays/Boxes    Films/Bags    Shampoos       Others
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baseline toxicity
oxidative stress

estrogenicity
antiandrogenicity

non-target GC-QTOF-MS

Toxicity in plastics
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Oxidative stress induction in plastics
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(Zimmermann, unpublished)

C
tr
l. 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4 5 1 2 3 4 5 1 2 3 4 1 2 3 4 1 2 3 4

0

1

2

3

4

5

6

7

8

HDPE LDPE PP PET PVC PUR PLAPS

> 7.5

Highest measured conc. (7.5 mg)  
  
 E

C
IR

2
.0

[m
g

 p
la

s
ti

c
]



Wagner | What is in our packaging? | FPF 2018 workshop | 04.10.2018 13

Antiandrogens in plastics

w
w

w
.b

hg
.c

om
, 

w
w

w
.fo

lie
nt

as
ch

en
.d

e,
 a

lie
xp

re
ss

.c
om

(Zimmermann, unpublished)
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Toxicity in plastics: Food contact?

(Zimmermann, unpublished)
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Non-target chemical analysis of plastics

(Zimmermann, unpublished)

▪ 10–120 peaks per sample (max. 200)

▪ 1812 compounds detected

▪ 218 in NIST (score > 70)

→ 12% tentatively indentifiably
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Function of tentatively identified compounds

(Zimmermann, unpublished; CPPdb by Groh et al., 2018, peerJ preprint)

              

               

        

      

        

        

        

        

        

          

         

        

              

      

        

            

         

        

              

                   

        

            

        

         

            

        

    

      

       

              

                  

      

      

       

     

       

       

              
         

       

       
               

       

     
         

       

   
     
       

      
       
     

             

          
            

→ 19 compounds associated with 
plastic packaging

→ 27 chemicals (possibly)
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Prioritization of compounds

BioAssay

Palmitic acid
Stearic acid
Triethyl Phosphate
Benzophenone
Lauric Acid
Methyl Linoleate
Galaxolide
Butylated Hydroxytoluene
Iodopropynyl Butylcarbamate
Methyl Oleate
3-Carene
Styrene
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Toxicity in plastics: Lessons learnt
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(Zimmermann, unpublished)
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Toxicity in plastics: Lessons learnt

▪ bioassays: toxic chemicals, incl. EDCs, present in plastics

▪ chemical analysis: known compounds explain fraction of toxicity

▪ human exposure to unknown compounds in plastics

▪ challenge for public health, incl. all stakeholders

▪ safer alternatives already on the market
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