
Summary

There is an increased consumer interest in vegan foods. By definition vegan foods/ingredients should 
not be tested on animals during the course of their development e.g. safety or nutritional 
investigations.  Following the rapid advances in scientific knowledge and some huge technological 
advances in recent years, there are a wide variety of approaches that can be used in food safety 
whereby additional animal tests are no longer necessary to assure consumer safety.

There is currently a discordance in EU legislation. Firstly, there is a legal obligation in EU to replace, 
refine, reduce use of animals  for scientific purposes (Directive 2010/63/EU). Secondly, there is EFSA 
guidance on testing which is largely based on a requirement for animal data. The opportunity is to 
include non-animal approaches and NGRA (Next Generation Risk Assessment) into EFSA guidance and 
for all Stakeholders to be bolder in the application and acceptance of non-animal approaches, so that 
the needs of the consumers/ EU citizens are met.
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DRIVERS FOR CHANGE

Rapid advances in scientific knowledge e.g. genomics, exposure 
science

Huge technological advances e.g. HTS, informatics, computational 
toxicology

Consumer demand for vegan products

Scientific value of animal studies being challenged; non-animal risk 
assessment tools available

Consumer demands to stop animal testing



VEGAN

Consumer trend for vegan foods/drinks

Certification bodies (e.g. European Vegetarian Union, Vegan Action) provide 
consumer assurance of standards.

Standards vary, but typically require that a vegan food/drink product:

 Does not contain any products obtained from, or made by animals (milk and dairy 
products; egg and egg products; products from bees)

 Has not been manufactured using processing aids of animal origin

 No animal experiments have been carried out in direct connection with the 
product



NON-ANIMAL TOOLS IN RISK ASSESSMENT*

*Ref: de Boer et al (2020). Trends Food Sci. Technol. 106 469.
Berggren et al (2017). Comp. Toxicol. (2017) 4 31.
Dent et al (2018). Comp. Toxicol. 7 20. 
Blaauboer, et al. (2016). Fd. Chem. Toxicol. 91 19.
SCCS Notes of Guidance 11th Revision SCCS/1628/21.
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CASE STUDY: ORTHOSILICIC ACID – VANILLIN COMPLEX

• Identity of the food: complex composed of orthosilicic acid [Si(OH)4] and vanillin linked by weak

hydrogen bonds.

• Proposed use: food supplement as a source of silicon (Si).

Safety dossierSafety dossier

ADME

In vitro 
gastrointestinal 

digestion

Genotoxicity

Ames test

Read across (Si and 
vanillin): in vitro and in 

vivo data #

Systemic toxicity

Read across (vanillin): ADI 
10 mg/day

Acute rat oral toxicity

90-day rat oral sub-chronic 
study

Read across (silicon): 
Upper Limit 700 mg/day

Key points

• In vivo/vitro studies on OSA-VC had severe limitations

due to the technical difficulties with the solubility and

dosing of the substance.

• Nevertheless, no additional toxicological data were

required for the complex by EFSA

Product-specific in vivo study could be considered 

unnecessary 

Novel Food Submission  (2014)

# existing in vivo data, not generated for the intended assessment



CASE STUDY: EGG MEMBRANE HYDROLYSATE 

• Identity of the food: a protein-based powder. Its main constituents are elastin, collagen and

glycosaminoglycans derived from chicken eggs.

• Proposed use: food supplement.

Animal 
data
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Safety dossierSafety dossier

Allergenicity

RAST-inhibition assay

Egg Allergen Test 

Human allergen antibody 
assay

Guinea pig sensitisation assay

Genotoxicity

Ames test

In vitro 
micronucleus test

Systemic toxicity

Open-label 
uncontrolled pilot 

human study

Acute rat oral toxicity 

History of use

Occasionally 
consumed with boiled 

eggs

Marketed as 
supplement in US

Key points

• A full toxicological assessment was not

provided by the applicant and not deemed

necessary by EFSA.

Product-specific in vivo data added little to the 

weight of evidence approach.

Novel Food Submission  (2016)



CASE STUDY: SOY LEGHEMOGLOBIN

• Identity of the food: leghemoglobin from soy (Glycine max) expressed in yeast (Pichia pastoris).

• Proposed use: food ingredient in meat-replacement products as iron source.

Key points

• The history of consumption of hemoglobin proteins in

food together with the NAM data provided clear

evidence to make a determination of safety.

Conclusion could have been based on comparison with 

other haemoglobin/overall protein intake rather than 

NOAEL from in vivo tox study.
Animal 

data
Animal 

data

Non-animal 
approaches
Non-animal 
approaches

Safety dossierSafety dossier

Allergenicity

Bioinformatic analysis:
no significant homology with 

known allergens

In vitro gastric digestion study: 
rapid digestion and no stable 

fragments

Genotoxicity

• Ames test

• In vitro MN

Systemic toxicity

Bioinformatic analysis: no 
significant homology with 

known toxins

Protein functionality (MoA)

14-day range-finding study

28-day rat oral toxicity

History of use

Hemoglobin proteins 
are abundant in 
animal meat and 

plants 

GRAS Notification (2017)



Safety without animal testing

NEXT GENERATION RISK ASSESSMENT (NGRA)



COSMETIC CASE STUDY: 0.1% COUMARIN IN FACE 
CREAM

Toxicol Sci. (2020) 176, 236–252

…. Imagine we have no in vivo data



EMERGING ISSUE

Consumer interest in vegan foods – are all stakeholders meeting the needs of consumers/ EU 
citizens by exploiting non-animal safety strategies in the development of safe food?

• Tools and technologies exist enabling food safety risk assessment, without additional 
animal tests.

• Discordance in EU legislation

• Legal obligation in EU to replace, refine, reduce use of animals  for scientific purposes 
(Directive 2010/63/EU)

• Current EFSA guidance is largely based on a requirement for animal data.

• Opportunity to include non-animal approaches and NGRA into EFSA guidance. 1,2

• Stakeholders need to be bolder in the application and acceptance of non-animal 
approaches

1 EFSA draft 2027 strategy (April 2021) – “new approaches in risk assessment in line with 3R principles”
2 EC Chemicals Strategy for Sustainability (Oct 2020) – safety testing and chemical risk assessment need to innovate in order to reduce dependency on animal testing



SPARE



ROADMAP: FOOD SAFETY NON-ANIMAL STRATEGY 

Ref: Blaauboer, et al. (2016). Fd. Chem. Toxicol. 91 19. 


