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Introduction

Objectives

To assess the mutagenic potential of bio-based materials using the Ames
bacterial reverse mutation test (OECD 471), to support their biological
safety evaluation for applications involving human contact.

Methodology

Results and Discussion

The figure above represents the visual results of a test with Salmonella
typhimurium TA100, without metabolic activation (-S9): water as a
negative control, sodium azide (NaN3) was used as positive control and
a tested material (PA 10-5% wood).

Conclusions
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Interpretation: 
M.R. > 2 – Potentially mutagenic
M.R. < 2 – No mutagenic

Strain M.R. < 2 Strain M.R. < 2

TA98 Bio-Based Polymer TA100 Bio-Based Polymer

Bio-Based Fibers Bio-Based Fibers Carbon Fiber

Intermediate formats Intermediate formats

Bio-Based Resin Bio-Based Resin DGEBA, CYS, 
DGEVA

Tested materials:

Salmonella typhimurium TA 98 - Detects frameshift mutations
Salmonella typhimurium TA 100 - Detects base-pair substitutions
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According to:
DIN 38414-4 in a 10:1 ratio (V:W) 
and CEN/TS15863 in 8 cm3/cm².
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Strains used:

100% to 1.56 % Dilution Factor 2
Resins-100mg/L to 1.56 mg/L 

Dilution Factor 2

CTR
Bisphenol-free diglycidyl ether of vanillyl alcohol (DGEVA) 
Phloroglucinol triglycidyl ether (PHTE) 
Diglycidyl ether of Bisphenol A* (DGEBA) 
1,6-Hexanediamine* (1,6-H) 
4,4’-Dithiodiamine* (4,4’-D) 
Cystamine (CYS) 

Carbon fibers (CF) 
Wood fibers (WF) 

Polyamide 10-10 (PA 10-10) 
Polylactic acid 1 (PLA1) 
Polylactic acid 2 (PLA2) 
Polylactic acid 3 (PLA3) 
Polylactic acid 4 (PLA4) 
Polycaprolactone (PCL) BUP PRP04 

BUP PRP05 
PLA 50216 
PLA-PLA1-PLA2 (1- and 5-mm) 
PLA-PLA3-PLA4 (3 mm) 
PLA-PLA1-PLA4 (5 mm) 
PA10 5% carbon
PA10 5% wood

Mutagenicity of a range of concentrations (mg/L) of six Bio-Based resins to Salmonella typhimurium
TA100 strain. Abbreviations of resins stand for: DGEBA - diglycidyl ether of Bisphenol A; PHTE -
Phloroglucinol triglycidyl ether; CYS - Cystamine; DGEVA - Bisphenol-free diglycidyl ether of vanillyl
alcohol; 1,6-H - 1,6-hexanediamine; 4,4’-D - 4,4-dithiodiamine. Bold indicates the validation criterion.
*Strong evidence of mutagenicity.

• These findings show that bio-based origin alone does not guarantee biological safety, as some
renewable materials or their released constituents may still exhibit genotoxic effects;

• The absence of mutagenic activity in several of the tested materials highlights the potential of safer
bio-based alternatives for future applications (e.g. PHTE);

• Early genotoxicity screening supports safer-by-design development of sustainable materials.


