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Media Headlines 
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Consumers are concerned… 
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Structural Similarities 

Estrogen (17β-Estradiol) 

(Natural female sex hormone) 
 

Bisphenol A 
(Monomer of polycarbonate) 
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Bisphenol A replacement – estrogen activities in-vitro 
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Hormone active substances in plastics 

Other possible sources 

• Additives (e.g. plasticizers, UV-blockers) 

• By-Products of the polymerization process (e.g. styrene dimers) 

• Monomers (e.g. Bisphenol A, Bisphenol S,…) 

• Printing color components (e.g. photo initiators) 

• Contaminants 

• …. 
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Established Bioassays 

Yeast assays: 
 

• Yeast Estrogen Screen 

• Yeast Androgen Screen 

 

Human cell assays: (E-Screen and CALUX) 
 

• Estrogens (female sex hormone) 

• Androgens (male sex hormone) 

• Thyroid hormones 

• Substances interfering with PPAR-receptors 
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Binding of plastic additives ? 
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Light reaction 

Firefly Luciferase gene 
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Chemical Analysis 

HPLC-UV/VIS-MS/MSn 

 

Dionex U3000 

Qtrap 5500, Triple-Quad with 

linear Ion trap 

Source: ESI and APCI  

GC-MS 

• TDU-GC/MS: 7890A (GC) + 

5975C inert (MS) + FID with 

multipurpose Sampler: TDU/HS/FI 

• Screening of unknown substances 

 
 

Limit of detection: < 10 ppb 
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Endocrine activity of toys: 

    

 

 

 

 

 

 

 

 

 

 

 

   

So far only studies on canine toys… 
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Scheme of analysis 
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Scheme of analysis 

MIGRATION: 
 

According to EN 71-10 
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Validation 

CONCENTRATION STEP AND  
TRANSFER TO DMSO 

 

Validated with 5 model substances: 
 
 

 
 
 
 
 
 
 

 
Critical factor: volatility of test compounds 
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Validation 

IN-VITRO-ASSAYS 
             YES/YAS    CALUX          E-Screen 

         - reproducibility            ≈ 
         - limit of detection            
         - Influence sample matrix           
         - robustness              
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Screening of toys for babies 

8 out of 18 samples:   
(low) Estrogen activity in at least one part! 

 
 

No Androgen, Thyroid or PPAR- activities 
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Results in-vitro Screening 

Estrogen Activity in Plastic Samples: 

• 3 out of 14 Samples:   At least 1 part estrogen active 

• 6 out of 32 sample parts:  estrogen active  

 

Androgen, Thyroid & PPAR activity: no significant activity 
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Identification of hormone active substances 

  „Sample 4“ (A362) 
 

Estrogen activity: 3.4 ± 1.1 ng EEQ/l in saliva solvent 

       

 
3.4 ng Estradiol Equivalents per liter: 
 
Same Estrogen Activity as a solution of: 
    3.4 ng/l natural estrogen 17-β-Estradiol 
 
    Approx. 0.1 mg/l Bisphenol A 
   

(Symbolic photo) 

30.000 times 
less active 
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Health Risk?? 

  Exposure estimation according to RIVM  
  (Dutch National Institute for Public Health) 
 

Migration test: 83 pg EEQ/cm² in 60 min  
 

 2.5 ng EEQ in 10 cm² in 180 min 
  

 2.5 ng EEQ maximum daily uptake 

 

Comparison: Exposure by food: 

Maximum daily updake: 10.000 ng EEQ  

 

 

Comparison: Limits for Ethinylestradiol 

ADI (for 8 kg bodyweight): 0.9 ng EEQ 

        

 

 

Worst case Assumption  
by RIVM 

Worst case Assumption:  
Milk on soy bean basis 

(Phytoestrogens) 
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  „Sample 4“ (A362) 
 

 

 

Identification of hormone active substances 

Substances identified by GC-MS & HPLC-MS: 
 

- Acetyl tributyl citrate (ATBC) ≈ 3.000 µg/l 
 

- Tributyl citrate (TBC)      ≈ 200 µg/l 
 

- Bisphenol A (BPA)          ≈ 60 µg/l 

ATBC     
     TBC 

BPA 
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  „Babymoov Bathfriends“ (A362) 
 

 

Identification of hormone active substances 

ATBC     

     TBC 

BPA 

Low activity 

 High activity 

Substances identified by GC-MS & HPLC-MS: 
 

- Acetyl tributyl citrate (ATBC) ≈ 3.000 µg/l 
 

- Tributyl citrate (TBC)      ≈ 200 µg/l 
 

- Bisphenol A (BPA)   ≈ 60 µg/l 

 

Explains ≈ 80%  

of the detected activity 
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Results: Textile and Wood 

Estrogen Activity in Textile Products: 

• 5 out of 8 Samples:   estrogen active 

Estrogen Activity in Wood Products: 

• 2 Sample parts tested:   not estrogen active, but cytotoxicity 

 

 

 

 

 

Androgen, Thyroid & PPAR activity: no significant activity 

Textile 
Wood 

cytotoxic 

Sample 15    Sample 16    Sample 17    Sample 18   Sample 19   Sample 20    Sample 21 Sample 22    Sample 23    Sample 24 
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Chemical Trace Analysis: Detected Substances 

    
 

TXIB (up to ≈ 2 mg/L) 

 

ATBC (up to ≈ 4 mg/L) 

 

TBC (up to ≈ 0.2 mg/L) 

 

DEHTP (up to ≈ 0.6 mg/L) 

 

 

 

 

 

 
No Phthalates detected! 
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Chemical Trace Analysis: Detected Substances 

 

 

BPA (up to 0,07 mg/L) 

 

Benzophenone (up to 0,03 mg/L) 

 

        

 

 

 

 

Source for estrogen activity could not always be identified 
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Contact: Christian Kirchnawy 

t: +43 1 7981601 631 

christian.kirchnawy@ofi.at 
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Antagonisten – Blockierung des Rezeptors 

x 


