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METHOD

Risk Analysis

WHO/UNEP/ILO, ICPS 1980 - FAO/WHO 1985 - EUD 93/67/EEC of 20.07.1993
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- Local toxicity

✓ Skin irritation

✓ Eye irritation

✓ Skin sensitization

✓ Photo-toxicity

- Systemic toxicity

✓ Acute toxicity
✓ Toxicokinetics
✓ Genotoxicity

❖ Mutagenicity
❖ Chromosomal damage

✓ Repeated dose toxicity
▪ Subacute (28d)
▪ Subchronic (90d)
▪ Chronic (85% of life)

✓ Reproductive toxicity
✓ Developmental Toxicity
✓ Carcinogenicity
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64.5% 0.2 %

62 %

> 0.0015 mg/kg 
bw

ESTRAGOLE
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Hazard is the potencial capacity of producing harm.

HAZARD



Risk is proportional to both the hazard and the extent of exposure.

RISK



Hazard

Risk

• ECHA (CLP)

• EFSA    
(HBGV)

• JECFA  (ADI)
• EMA     (PDE)
• SCCS    (MoS)
• ………

Weight of 
Evidences

HAZARD vs RISK

1A

1B

2
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CASE STUDY

Berberine



BERBERINE



PROTOBERBERINE ALKALOIDS

DRAFT - Panel on Nutrition, Novel Foods and Food Allergens (2025) 
Scientific Opinion on the safety of plant preparations containing berberine EFSA-Q-2022-00803. 



DRAFT - Panel on Nutrition, Novel Foods and Food Allergens (2025) 
Scientific Opinion on the safety of plant preparations containing berberine EFSA-Q-2022-00803. 

PLANT SPECIES



PLANT SPECIES

DRAFT - Panel on Nutrition, Novel Foods and Food Allergens (2025) 
Scientific Opinion on the safety of plant preparations containing berberine EFSA-Q-2022-00803. 



EFSA REQUESTS

DRAFT - Panel on Nutrition, Novel Foods and Food Allergens (2025) 
Scientific Opinion on the safety of plant preparations containing berberine EFSA-Q-2022-00803. 

i. Evidence of adverse effects of 

berberine as a single substance; 

ii. Evidence of adverse effects of other 

alkaloids of the same family as berberine 

(protoberberine alkaloids), given their 

high structural similarity with berberine 

and their co- occurrence in plant species; 

iii. Evidence of adverse effects of the whole 

preparations of the respective plant 

species, and relevant parts thereof.

Step 1    Characterisation  

Step 2a  Genotoxicity of berberine  

Step 2b  Genotoxicity of other protoberberines

 

Step 3    Genotoxicity of the plant preparations

 

Step 4    Subchronic toxicity study and other 

studies, in case genotoxicity is ruled out

         



EFSA REQUESTS

DRAFT - Panel on Nutrition, Novel Foods and Food Allergens (2025) 
Scientific Opinion on the safety of plant preparations containing berberine EFSA-Q-2022-00803. 

400.000 €

30.000 € 40.000 €

60.000 €



EFSA REQUESTS

DRAFT - Panel on Nutrition, Novel Foods and Food Allergens (2025) 
Scientific Opinion on the safety of plant preparations containing berberine EFSA-Q-2022-00803. 

❖ Evidence of adverse effects of berberine 

as a single substance; 

❖ Evidence of adverse effects of other 

alkaloids of the same family as berberine 

(protoberberine alkaloids), given their high 

structural similarity with berberine and 

their co- occurrence in plant species; 

❖ Evidence of adverse effects of the whole 

preparations of the respective plant 

species, and relevant parts thereof.

Step 1    Characterisation  

Step 2a  Genotoxicity of berberine  

Step 2b  Genotoxicity of other protoberberines

 

Step 3    Genotoxicity of the plant preparations

 

Step 4    Subchronic toxicity study and other 

studies, in case genotoxicity is ruled out

         

60.000 €

250.000 €



FBR UNDERTAKING 

DRAFT - Panel on Nutrition, Novel Foods and Food Allergens (2025) 
Scientific Opinion on the safety of plant preparations containing berberine EFSA-Q-2022-00803. 



FBR UNDERTAKING  

DRAFT - Panel on Nutrition, Novel Foods and Food Allergens (2025) 
Scientific Opinion on the safety of plant preparations containing berberine EFSA-Q-2022-00803. 



Jocelyne-Kurtz-EFEO-Conference-2024

European Federation of Essential Oils (EFEO) 

The International Federation of Essential Oils and Aroma Trades. (IFEA)



In vivo
(Guideline/GLP 

studies)

In silico

(reliable SAR/QSAR 
models, read-across)

In vitro
(validated/GLP tests)

Weight of Evidence Approach for Hazard Assessment of Botanical Materials, Preparations and Extracts

Most relevant data for 
human RA, especially when 
supported by other lines of 
evidence (e.g. in vitro)

Highly relevant data, 
especially when supported by 
other lines of evidence (in 
silico/ read-across)

Supporting data for 
developing weight of 
evidence together with other 
lines of evidence

Whole Botanical 
Material, 
Preparation or 
Extract

Individual 
Compounds

Risk Assessement
to determine 
whether WoE is 
sufficient for 
hazard 
characterisation

How data are used 
in hazard

characterisation?
What was 

tested?

What is the 
conclusion for a 

toxicological 
endpoint?

A positive or 
negative 

conclusion 
for whole 
mixture 
should 

prevail over 
individual 

components

What is the type 
of available  
Evidence?

POSITIVE 
or 

NEGATIVE

INCONCLUSIVE

POSITIVE
or 

NEGATIVE

INCONCLUSIVE

Inconclusive 
assessment 
for whole 

mixture may 
be refined 

by evidence 
from 

individual 
components

Kindly provided by Prof. Qasim Chaudry



THANK YOU

prof. Corrado L. Galli
Laboratory of Toxicology and Risk Assessment
Department of Pharmacological and Biomolecular Sciences "Rodolfo Paoletti"
Università degli Studi di Milano
via Balzaretti 9, 20133 Milano

Tel +39 3356025209

corradolodovico.galli@gmail.com
corrado.galli@unimi.it
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