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OUTLINE OF PRESENTATION

What has happened since last stakeholders' event

Update on sweeteners re-evaluation

Main issues encountered

What is coming next



RE-EVALUATION OF SWEETENERS….SINCE LAST STAKEHOLDERS’ 
EVENT (DEC 2019)
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SWEETENERS CALLS FOR DATA

• Technical/Biological and toxicological data: closed in June 2018

• 2nd call for Technical data: information on particle size and particle 
size distribution closed in February 2020

• Occurrence data: (Batch 7) closed in October 2018

• New call on occurrence data on aspartame (E 951): closed in 
October 2020

• Call for technical data (sucralose and saccharin): closed in February 
2022

• Call for genotoxicity data: for some of the sweeteners closed in 
March 2022 or December 2023 (for maltitols and sorbitols)
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TWO PROTOCOLS DEVELOPED AND IMPLEMENTED

5

➢ Protocol on hazard identification 
and characterisation of the 
sweeteners (2020)

➢ Revised Protocol on Hazard 
Identification and Characterisation of 
Sweeteners | Zenodo (2023)

➢ Protocol for the exposure 
assessment of the sweeteners 
(2020) 

➢ Revised protocol on exposure 
(ongoing, 2024)

https://efsa.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.2903%2Fsp.efsa.2020.EN-1803&file=efs31803e-sup-0001-annex.pdf
https://efsa.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.2903%2Fsp.efsa.2020.EN-1803&file=efs31803e-sup-0001-annex.pdf
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fzenodo.org%2Frecord%2F7788969%23.ZGage09BzD5&data=05%7C01%7C%7C118fb8210e8941f538b408db5a94ff13%7C406a174be31548bdaa0acdaddc44250b%7C1%7C0%7C638203368203959958%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=zmraAp6TNF3e8n2I4OeWkgRn9BccC%2FZToDSD7j8W0%2BE%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fzenodo.org%2Frecord%2F7788969%23.ZGage09BzD5&data=05%7C01%7C%7C118fb8210e8941f538b408db5a94ff13%7C406a174be31548bdaa0acdaddc44250b%7C1%7C0%7C638203368203959958%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=zmraAp6TNF3e8n2I4OeWkgRn9BccC%2FZToDSD7j8W0%2BE%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fzenodo.org%2Frecord%2F7788969%23.ZGage09BzD5&data=05%7C01%7C%7C118fb8210e8941f538b408db5a94ff13%7C406a174be31548bdaa0acdaddc44250b%7C1%7C0%7C638203368203959958%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=zmraAp6TNF3e8n2I4OeWkgRn9BccC%2FZToDSD7j8W0%2BE%3D&reserved=0
https://efsa.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.2903%2Fsp.efsa.2020.EN-1913&file=efs31913e-sup-0001-supinfo.pdf
https://efsa.onlinelibrary.wiley.com/action/downloadSupplement?doi=10.2903%2Fsp.efsa.2020.EN-1913&file=efs31913e-sup-0001-supinfo.pdf


EFSA GUIDANCE ON PROTOCOL DEVELOPMENT (SEPTEMBER, 2023)

EFSA Scientific Committee Guidance Document: (link)

▪ provide a harmonised and flexible framework for developing or updating 
protocols for EFSA ‘generic mandates’: relevant to all EFSA scientific panels 
and units

▪ replace the “Draft framework for protocol development for EFSA's scientific 
assessments (EFSA 2020)”: (link)

https://www.efsa.europa.eu/en/efsajournal/pub/8312
https://www.efsa.europa.eu/en/supporting/pub/en-1843
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E Number Food additive(s) Sub number Substance

E 420 Sorbitols E 420 (i)
E 420(ii)

Sorbitol
Sorbitol syrup

E 421 Mannitols E 421(i)
E 421(ii)

Mannitol by hydrogenation
Mannitol manufactured by 

fermentation
E 950 Acesulfame K
E 951 Aspartame
E 952 Cyclamates E 952(i)

E 952(ii)
E 952(iii)

Cyclamic acid
Sodium cyclamate
Calcium cyclamate

E 953 Isomalt
E 954 Saccharin and its Na, K 

and Ca salts
E 954(i)
E 954(ii)
E 954(iii)
E 954(iv)

Saccharin
Sodium saccharin
Calcium saccharin

Potassium saccharin

E 955 Sucralose
E 957 Thaumatin
E 959 Neohesperidine 

dihydrochalcone
E 961 Neotame
E 962 Salt of aspartame-

acesulfame
E 965 Maltitols E 965(i)

E 965(ii)
Maltitol

Maltitol syrup
E 966 Lactitol
E 967 Xylitol

E 968 Erythritol

▪ 16 sweeteners to be re-
evaluated

▪ 4 of them already re-
evaluated (aspartame in 

2013)

SWEETENERS TO BE RE-EVALUATED



ASPARTAME (E 951)

• Aspartame (E 951) already re-evaluated by EFSA 
in 2013, concluding that the sweetener and its
breakdown products are safe at current levels of
exposure;

• IARC (July, 2023): classified aspartame as
possibly carcinogenic to humans (Group 2B);

• JECFA (July, 2023): no need to revise the ADI of
40 mg/kg bw/day;

• EFSA is currently re-evaluating the safety of the 
salt of aspartame-acesulfame (E 962):

• In this re-evaluation EFSA will also consider new
evidence on aspartame that have become available
after the publication of the scientific opinion on
aspartame in 2013.

• no new opinion on aspartame (E 951) is foreseen at 
the moment. 8



SWEETENERS ALREADY RE-EVALUATED
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2021

2022

2023



SWEETENERS COMMUNICATION
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Eurotox 2021 One Conference 2022

EU-FORA Induction Trainings (2021; 2022; 2023)
Keeping Sweet Healthy Webinar (2022) 

International Food Chemical Safety Liaison Group (2023)
Interaction with EMA and IARC (2022-2023)



PROTOCOL FOR ASSESSMENT OF HAZARD IDENTIFICATION AND 
CHARACTERISATION OF SWEETENERS
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• Is there a dose-response relationship between the dietary 
exposure to sweeteners and adverse effects in 
humans/experimental animals?

Problem formulation

• Open-ended searches; from last SCF/EFSA opinion

• Refinement if needed
Extensive Literature Searches

• Two steps: Ti/Ab_full text

• Setting of inclusion/exclusion criteria
Screening the studies for 

relevance

• Adapted from the OHAT rating tool (NTP, 2019); 3 tiers

• Modified from the EFSA BPA protocol, 2017

Evaluation of the Risk of 
Bias/Data extraction

• Modified version of the OHAT (NTP, 2019) and EFSA Guidance 
on WoE (2017)

• Grouping animal/human studies on the same endpoint
Weighing the body of evidence

• EFSA Guidance on WoE, 2017

• EFSA Guidance on Uncertainties, 2018 
Synthesis of the evidence and 

uncertainties



PROTOCOL FOR ASSESSMENT OF HAZARD IDENTIFICATION AND 
CHARACTERISATION OF SWEETENERS

• Sub-questions that are being addressed:

Number Sub-question

1a What is the ADME of sweeteners in humans?

1b What is the ADME of sweeteners in mammalian animal species?

1c How do the human and animal ADME data correlate?

1d Are there any biomonitoring data that contribute to the assessment of ADME?

2 Do any of the substances included in the assessment show a genotoxic potential?

3a Is there a dose-response relationship between the dietary exposure to sweeteners and 
adverse effects in humans (observational and interventional studies)?

3b Is there a dose-response relationship between exposure to sweeteners and adverse 
effects in toxicological studies conducted in experimental animals?

4 Which could be the potential mode(s) of action for the relationships found, if any, 
between sweeteners intake and the adverse health outcomes?

narrative 

approach

Stand-alone 

endpoint

systematic 

review

narrative 

approach



GENOTOXICITY ASSESSMENT: SUB-QUESTION 2

Genotoxicity is a stand-alone endpoint, cannot be overruled by
negative carcinogenicity data

• Basic battery of in vitro tests (EFSA SC, 2011; EFSA SC, 2017):
▪ bacterial reverse mutation assay (OECD TG 471)
▪ an in vitro micronucleus assay (OECD TG 487)

• In case of positive results in vitro, in vivo follow-up would be
needed

https://www.efsa.europa.eu/en/efsajournal/pub/2379
https://www.efsa.europa.eu/en/efsajournal/pub/5113


DATA GAP GENOTOXICITY IDENTIFIED

•E 950 Acesulfame K

•E 952 Cyclamates

•E 952(i) Cyclamic acid

•E 952(ii) Sodium cyclamate

•E 952(iii) Calcium cyclamate

•E 953 Isomalt

•E 955 Sucralose

•E 959 Neohesperidine dihydrochalcone

•E 961 Neotame

•E 962 Salt of aspartame-acesulfame

•E 966 Lactitol

•E 967 Xylitol

Call for data

•  E 420 Sorbitols

•E 420(i) Sorbitol

•E 420(ii) Sorbitol syrup

•E 421 Mannitols

•E 421(i) Mannitol by hydrogenation

•E 421(ii) Mannitol manufactured by fermentation

•E 965 Maltitols

•E 965(i) Maltitol

•E 965(ii) Maltitol syrup

•E 968 Erythritol

•E 954 Saccharin and its Na, K, Ca salts

•E 954(i)Saccharin

•E 954(ii) Sodium saccharin

•E 954(iii) Calcium saccharin

•E 954(iv) Potassium saccharin

No need for additional data

Deadline: 30.12.2021: Extension of 3 
months (31 March 2022)

6 months timeframe according to EFSA 
Indicative timelines document for 

submitting data 

Call for data published by EFSA on 30 
June 2021

Sorbitol and maltitol: 
new calls for data 

launched/closed in 2023



GENOTOXICITY ASSESSMENT OF SWEETENERS

• Protocol on hazard identification and hazard characterization of
sweeteners (inclusion/exclusion criteria and data extraction) (EFSA,
2020)

• Reliability/Relevance (Klimisch et al., 1997; ECHA, 2011; EFSA, 2011;
EFSA Scientific Committee, 2017a; EFSA Scientific Committee, 2021)

• Complementary approach for assessing genotoxicity studies (agreed
by cross-cutting EFSA Working Group genotoxicity) (EFSA, April 2023;
Revised protocol on sweeteners, Appendix B)

• Harmonised approach for reporting reliability and relevance of
genotoxicity (EFSA, September 2023, link)

• Weight of Evidence (narrative)

https://www.efsa.europa.eu/en/supporting/pub/en-8270


SWEETENERS STILL ON HOLD (GENOTOXICITY DATA)

Neotame (E 961): 

data received in 
November 2023

• Further data 
requested (further 
clarifications needed): 
timeline tbc

Cyclamates (E 952):

 data received in 
October 2023

• Sodium cyclamates: no 
further data needed

• Cyclohexylamine 
(CHA): new Comet 
assay for stomach 
and colon (by 
February 2024; 
timeline tbc)

Sucralose (E 955): 

data received in 
September 2023

• Ongoing genotoxicity 
studies (by end April 
2024)

• Further data 
requested on stability 
and ADME of 
sucralose (formation 
of 1,6 DCF)



OPINIONS ESTIMATED IN 2024 (TENTATIVE)

Saccharin (E 954): 

Q2/Q3 2024

Acesulfame K (E 950): 

by end 2024/1Q 2025

Maltitols (E 965):

 by end 2024/1Q 2025



OPINIONS ESTIMATED IN 2025 (TENTATIVE)

Salt of aspartame 
acesulfame (E 962)

Cyclamates (E 952): 

timeline tbc, on hold ?
Neotame (E 965): 

timeline tbc, on hold ? 

Sucralose (E 955) 

or some polyols ?

Timelines for the other 5 polyols (i.e. xylitol, lactitol, isomalt, mannitols, 
sorbitols): depending on the finalisation of the other opinions 

(reprioritisation if some sweeteners are on hold)



STAY CONNECTED

SUBSCRIBE TO
efsa.europa.eu/en/news/newsletters
efsa.europa.eu/en/rss
Careers.efsa.europa.eu – job alerts

FOLLOW US ON TWITTER
@efsa_eu  @methods_efsa
@plants_efsa @animals_efsa

FOLLOW US ON INSTAGRAM
@one_healthenv_eu

CONTACT US
efsa.europe.eu/en/contact/askefsa

FOLLOW US ON LINKEDIN
Linkedin.com/company/efsa

LISTEN TO OUR PODCAST
Science on the Menu –Spotify, Apple Podcast and YouTube 
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