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Abstract 12 

Following a request from the European Commission, EFSA developed updated scientific 13 
guidance to assist applicants in the preparation of applications on smoke flavouring primary 14 

products. This guidance describes the scientific data to be included the applications for the 15 

authorisation of new smoke flavouring primary products, as well as for the modification or for 16 

the renewal of existing authorisations, submitted under Articles 7, 11 and 12 of Regulation 17 

(EC) No 2065/2003. Information to be provided in all applications relates to: the 18 

characterisation of the primary product, including the description of the source materials, 19 

manufacturing process, chemical composition, specifications and stability; the proposed uses 20 

and use levels and the assessment of the dietary exposure; the safety data, including 21 

information on the genotoxic potential of the identified components and of the 22 

uncharacterised fraction of the primary product, toxicological data other than genotoxicity and 23 

information on the safety for the environment. For the toxicological studies, a tiered approach 24 
is devised in the guidance consisting of two tiers, for which the testing requirements, key 25 

issues and triggers are described. A description of the standard uncertainties relevant for the 26 

evaluation of primary products and how these are considered in the standardised risk 27 

assessment procedure is also included. The applicant should generate the data requested in 28 

each section to support the safety assessment of the smoke flavouring primary product. On 29 

the basis of the submitted data, EFSA will assess the safety of the primary product and 30 

conclude whether or not it presents risks to human health and to the environment under the 31 

proposed conditions of use. 32 

Keywords 33 

Smoke flavourings, primary products, guidance, renewal, mixtures. 34 
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Summary 36 

The European Commission asked the European Food Safety Authority (EFSA) to develop 37 
updated consolidated guidance for submission of applications on smoke flavouring primary 38 

products under Regulations (EC) No 2065/2003 and No 1321/2013. 39 

This document provides guidance to applicants on the data to be included in applications for 40 

the authorisation of new smoke flavouring primary product, as well asfor the modification or 41 

for the renewal of  existing authorisations, submitted respectively under Articles 7, 11 and 12 42 

of Regulation (EC) No 2065/2003.  43 

This document is also intended to outline the type and quality of information required by EFSA 44 

to carry out the evaluation of a smoke flavouring primary product and to conclude whether it 45 

is safe under the proposed conditions of use.   46 

Chapters 1–3 of the guidance document reflect the structure that should be followed by 47 

applicants when preparing the dossier to support such an application: 48 

− Chapter 1 – Characterisation of the Primary Product, containing the information 49 

specific to the production process, compositional data, specification and stability of the 50 

smoke flavouring primary product. 51 

− Chapter 2 – Proposed uses and exposure assessment, including the information 52 

specific to the proposed uses and use levels and the anticipated intake of the primary 53 

product. 54 

− Chapter 3 – Safety data, describing the type of toxicity studies needed to demonstrate 55 

the safety of the primary product for human health and for the environment. It includes 56 

the data requirements needed to assess the genotoxic and toxicity potential of the 57 

primary product and the potential impact of its use on the environment.  58 

Chapter 4 on Uncertainty  includes the characterisation of the standard uncertainties relevant 59 

to the safety assessment of smoke flavouring primary products together with a description of 60 

how they are expected to influence the outcome of the risk assessment.  61 

The applicant should generate the data requested in each section to support the safety 62 

assessment of the smoke flavouring primary product. Based on the submitted data, EFSA will 63 

assess the safety of the primary product and conclude whether or not it presents risks to 64 

human health and to the environment under the proposed conditions of use. 65 
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Introduction  129 

Background as provided by the requestor 130 

Smoke flavourings are a specific category of flavourings and are subject to the general 131 

Regulation (EC) No 1334/20081 on flavourings and certain food ingredients with flavouring 132 

properties for use in/on foods. This Regulation lays down the general requirements for safe 133 

use of flavourings, provides definitions for different types of flavourings and sets out flavouring 134 

substances for which an evaluation and approval is required. 135 

Smoke flavourings are specifically regulated by Regulation (EC) No 2065/20032 of the 136 

European Parliament and of the Council on smoke flavourings used or intended for use in or 137 

on foods. This Regulation establishes a Community procedure for the safety assessment and 138 
the authorisation of smoke flavourings intended for use in or on foods on the basis of a high 139 

level of protection of human health and protection of consumers' interests, as well as to ensure 140 

fair trade practices. 141 

Regulation (EU) No 1321/20133 establishing the Union list of authorised smoke flavouring 142 

primary products for use as such in or on foods and/or for the production of derived smoke 143 

flavourings, was published on 12 December 2013. This Regulation lists the 10 authorised 144 

smoke flavouring primary products for use in or on foods and their conditions of use. This list 145 

was established on the basis of the applications submitted under Article 20 of the Regulation 146 

(EC) No 2065/20032 and after evaluation by EFSA. 147 

As provided for under Article 7, paragraph 4 of Regulation (EC) No 2065/20032, EFSA 148 

developed the existing current guidance for the submissions of applications intended to 149 

establish the list of authorised smoke flavourings in view of their evaluation under the same 150 

Regulation. 151 

The guidance is applicable to new applications on smoke flavourings primary products and for 152 

the renewal of the existing authorisations. 153 

The current guidance is essentially based on a set of EFSA documents mentioned below: 154 

− Guidance on the submission of a dossier on a smoke flavouring primary product (EFSA 155 

AFC Panel, 2005) 156 

This lays down the information required by applicants to be included in the application. It lays 157 

down requirements in terms of administrative, technical and toxicological data necessary to 158 

enable EFSA to carry out the safety assessment of a smoke flavouring primary product. 159 

This document is supplemented by the following additional documents: 160 

 

1 Regulation (EC) No 1334/2008 of the European Parliament and of the Council of 16 December 2008 on flavourings and certain 

food ingredients with flavouring properties for use in and on foods and amending Council Regulation (EEC) No 1601/91, 
Regulations (EC) No 2232/96 and (EC) No 110/2008 and Directive 2000/13/EC. OJ L 354, 31.12.2008, p. 34–50 
2 Regulation (EC) No 2065/2003 of the European Parliament and of the Council of 10 November 2003 on smoke flavourings 

used or intended for use in or on foods. OJ L 309, 26.11.2003, p. 1–8. 
3 Commission Implementing Regulation (EU) No 1321/2013 of 10 December 2013 establishing the Union list of authorised 

smoke flavouring primary products for use as such in or on foods and/or for the production of derived smoke flavourings. OJ L 
333, 12.12.2013, p. 54–67. 
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− Dietary exposure assessment methods for smoke flavouring primary products (EFSA 161 

CEF Panel, 2009) 162 

Dietary exposure for smoke flavourings is assessed using specifically developed methods, the 163 

SMK-TAMDI and SMK-EPIC methods. 164 

− Statement on the interpretation of the Margin of Safety for Smoke Flavourings Primary 165 

Products (EFSA, 2010) 166 

This statement clarifies the use of the margin of safety for smoke flavouring primary products 167 

on the basis of the available toxicological data. 168 

EFSA is asked to update the above-mentioned documents and compile them in a single 169 

comprehensive document taking into account cross-sectional guidance documents, such as: 170 

− Opinion on genotoxicity testing strategies applicable to food and feed safety 171 

assessment (EFSA Scientific Committee, 2011); 172 

− Opinion on the clarification of some aspects related to genotoxicity assessment (EFSA 173 

Scientific Committee, 2017); 174 

− Statement on the genotoxicity assessment of chemical mixtures (EFSA Scientific 175 

Committee, 2019); 176 

− Harmonised methodologies for human and animal health and ecological risk 177 

assessment of combined exposure to multiple chemicals (EFSA Scientific Committee, 178 

2019); 179 

− Guidance on the use of the Threshold of Toxicological Concern approach in food 180 

safety assessment (EFSA, Scientific Committee, 2019). 181 

In addition, in the preparation of the new guidance, EFSA should also consider the latest 182 

updated version of the relevant OECD Test Guidelines (TG), such as: 183 

− OECD TG 488 (OECD, 2020) Transgenic Rodent Somatic and Germ Cell Gene Mutation 184 

Assays; 185 

− OECD TG 474 (OECD, 2016a) In vivo mammalian erythrocyte micronucleus test OECD 186 

TG 489 (OECD, 2016b) In vivo Mammalian Alkaline Comet Assay. 187 

As regards the exposure assessment, EFSA should take into account that the food categories 188 

used for regulatory purposes in flavourings are the food categories mentioned in Part D of 189 

Annex II of Regulation (EC) No 1333/20084 on food additives. A more refined exposure 190 

assessment could also be considered, based on actual use levels and on detailed food 191 

consumption data across different population groups and scenarios. 192 

Besides the safety aspects derived from the general requirements for flavourings, the 193 

protection of the environment should be considered, where appropriate. 194 

 

4
 Regulation (EC) No 1333/2008 of the European Parliament and of the Council of 16 December 2008 on food additives. OJ L 

354, 31.12.2008, p. 16–33. 
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Furthermore, the relevant provisions arising from the recently published transparency 195 

Regulation5 should also be taken into account in the preparation of this updated guidance and 196 

consistency should be ensured with other sectors where similar updates will be done. 197 

While recognizing a connection with the general guidance and requirements for flavourings 198 

which may need also to be revised, the Commission considers that it is desirable, in view of 199 

the specific conditions of smoke flavourings, to consider this update of the guidance on smoke 200 

flavouring primary products separately. 201 

Terms of Reference as provided by the requestor 202 

The Commission requests EFSA to prepare an updated consolidated guidance for the 203 

submission of applications on smoke flavouring primary products under Regulations (EC) No 204 

2065/20032 and No 1321/20133, taking into account the experience gained with the 205 

assessment and the regulation of the currently authorised and assessed smoke flavouring 206 

products in the EU and, notably, the numerous other relevant scientific and technical 207 

documents published by EFSA since the adoption of the current guidance related to the safety 208 

of smoke flavourings. 209 

The guidance should be updated taking into account applications on new smoke flavourings 210 

and the renewals of the existing authorisations. 211 

EFSA should take into account the relevant provisions of Regulation (EU) 2019/13815 of the 212 

European Parliament and of the Council on the transparency and sustainability of the EU risk 213 

assessment in the food chain in the preparation of this updated guidance and should ensure 214 
consistency with other sectors where similar updates will be done. 215 

The Commission requests EFSA to carry out this updating within 18 months from the receipt 216 

of this letter. 217 

Interpretation of the Terms of Reference  218 

In accordance with the Terms of Reference as provided by the European Commission, the 219 

comparison between smoke flavouring primary products (see ‘Definitions’) and conventional 220 

methods of smoking with respect to their respective impact on human health and the 221 

environment is not considered in this guidance document, as it is outside the scope of the 222 
request.  223 

All administrative information related to the preparation and submission of an application for 224 

a new authorisation, or for a modification, or a renewal of an existing authorisation of smoke 225 

flavouring primary products is addressed in a separate EFSA document, ‘Administrative 226 

guidance for the preparation of applications on smoke flavouring primary products ’ (EFSA, 227 

2020), which is applicable to applications submitted as of 27 March 2021. 228 

As indicated in the Terms of Reference, this document is mainly intended to provide guidance 229 

to applicants for the preparation of applications: 230 

− for the authorisations of new smoke flavouring primary products submitted under 231 

Article 7 of Regulation (EC) No 2065/2003 and 232 

 

5 Regulation (EU) 2019/1381 of the European Parliament and of the Council on the transparency and sustainability of the EU risk  

assessment in the food chain. OJ L 231 of 6/9/2019 p.1 
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− for renewals of the existing authorisations of smoke flavouring primary products 233 

submitted under Article 12 of Regulation (EC) No 2065/2003 and Regulation (EU) No 234 

1321/2013. 235 

It also applies to applications for modifications of existing authorisations of smoke flavouring 236 

primary products submitted under Article 11 of Regulation (EC) No 2065/2003. Such 237 

modifications may involve changes in the conditions of use, production processes or in the 238 

specifications.  239 

Scope of the guidance  240 

This guidance provides information on the type and quality of the data that EFSA needs to 241 

conclude whether a smoke flavouring primary product is safe under the proposed conditions 242 

of use. Adherence to this guidance will help EFSA to carry out its evaluation and to deliver its 243 

scientific opinions in an effective and consistent way. 244 

The main objective for applications for new smoke flavouring primary products, as well as for 245 

the renewal and modification of existing applications, is to demonstrate that in the light of the 246 

current knowledge, smoke flavouring primary products do not present risks to human health 247 

or to the environment, under the conditions of use, in line with Article 4 of Regulation (EC) 248 

No 2065/2003 and Article 1 of Regulation (EC) No 1334/2008. 249 

This guidance has four main sections. Chapters 1–3 reflect the structure that should be 250 

followed by applicants when preparing the scientific content of a technical dossier to support 251 

an application for the authorisation of new smoke flavouring primary products and/or for the 252 

renewal or modification of an existing authorisation. 253 

 254 

− Chapter 1 contains the information specific to the production process, compositional 255 

data, specification and stability of the primary product. 256 

− Chapter 2 contains the information specific to the proposed uses and use levels and 257 

anticipated intake of the primary product. 258 

− Chapter 3 contains the information related to the safety of the primary product, 259 

including data on its genotoxic potential, toxicological information and information on 260 

the safety for the environment.  261 

− Chapter 4 contains a characterisation of the standard uncertainties relevant to the 262 

safety assessment of primary products together with a description how they are 263 

expected to influence the outcome of the risk assessment.  264 

 265 

General principles  266 

This document should be read in conjunction with the following Regulations, which are listed 267 

in chronological order: 268 

- Regulation (EC) 178/20026, as amended by Regulation (EU) 2019/1381 of the 269 

European Parliament and of the Council of 20 June 2019 on the transparency and 270 

sustainability of the EU risk assessment in the food chain; 271 

 

6 Regulation (EC) No 178/2002 of the European Parliament and of the Council of 28 January 2002 laying down the general 
principles and requirements of food law, establishing the European Food Safety Authority and laying down procedures in 
matters of food safety. OJ L 31, 1.2.2002, p. 1–24. 
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- Commission Implementing Regulation (EU) No 1321/2013, establishing the EU list of 272 

authorised smoke flavouring primary products for use as such in or on food and/or for 273 

the production of derived smoke flavourings; 274 

- Regulation (EC) 1334/2008 on flavourings and certain food ingredients with flavouring 275 

properties for use in and on foods; 276 

- Commission Regulation (EC) No 627/20067, implementing Regulation (EC) No 277 

2065/2003 as regards quality criteria for validated analytical methods for sampling, 278 

identification and characterisation of primary smoke products; 279 

- Commission Regulation (EC) No 2065/2003 of the European Parliament and of the 280 

Council, on smoke flavourings used or intended for use in or on food, as amended. 281 

In addition, the following guidance documents should be also considered: 282 

- Administrative guidance on the preparation and presentation of applications for new 283 

authorisation and for renewal of authorisation of smoke flavourings primary products 284 

(EFSA, 2020 under preparation). 285 

- All the relevant cross-sectional EFSA guidance documents cited throughout this 286 

guidance document should also be considered for the preparation of applications on 287 

smoke flavouring primary products. Applicants are advised to follow the most up-to-288 

date scientific knowledge, the current scientific/methodological approaches and the 289 
latest versions of EFSA guidance documents and of any other relevant guidance 290 

document, including OECD test guidelines.  291 

 292 

In this guidance document the principles described in the Scientific Committee Guidance on 293 

Uncertainty Analysis (EFSA Scientific Committee, 2018) have been considered (see Chapter 4) 294 

and will be applied to the assessment of smoke flavouring primary products.  295 

 296 

Definitions 297 

As per Article 3 of Regulation (EC) No 2065/2003, the following definitions apply: 298 

− ‘primary smoke condensate’ refers to the purified water-based part of condensed 299 

smoke and falls within the definition of ‘smoke flavourings’; 300 

− ‘primary tar fraction’ refers to the purified fraction of the water-insoluble high-density 301 

tar phase of condensed smoke and falls within the definition of ‘smoke flavourings’; 302 

− ‘primary products’ refers to primary smoke condensates and primary tar fractions; 303 

− ‘derived smoke flavourings’ refers to flavourings produced as a result of the further 304 

processing of primary products and which are used or intended to be used in or on 305 

foods in order to impart smoke flavour to those foods. 306 

 307 

  308 

 

7 Commission Regulation (EC) No 627/2006 of 21 April 2006 implementing Regulation (EC) No 2065/2003 of the European 
Parliament and of the Council as regards quality criteria for validated analytical methods for sampling, identification and 
characterisation of primary smoke products. OJ L 109, 22.4.2006, p. 3–6. 
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Content of the technical dossier 309 

1 Characterisation of smoke flavouring primary 310 

products  311 

The data requirements for the characterisation of the primary product described in the 312 

following sections apply to the assessment of new smoke flavouring primary products as well 313 

as to renewals and modifications of existing authorisations. Any proposed modification of the 314 

production process has to be assessed for a potential impact on the composition of the primary 315 

product and should be reflected in the specifications. 316 

1.1 Manufacturing process  317 

1.1.1 Source materials for the primary product  318 

All source materials used for the production of the primary product must be listed. They should 319 

comply with the provisions of Article 5 and Annex I of Regulation (EC) No 2065/2003. Full 320 

botanical names should be provided; in particular, the species of trees (woods) used for the 321 

production of the primary product must be specified. If more than one species of wood or 322 

other ingredients form the basis of the primary product, the proportions and ranges should 323 

be indicated. If primary products are produced from different species of trees as source 324 

materials they are considered as different primary products. 325 

1.1.2 Method of manufacture of the primary product  326 

The process by which the raw materials are converted into the primary product should be 327 

described. The description should be detailed enough to allow the evaluators to understand 328 

the key steps involved in the production of the primary product. In particular, the fractions of 329 

the smoke condensate used to obtain the primary product, i.e. the water-soluble phase 330 

(primary smoke condensate) and/or the water-insoluble tar phase (primary tar fraction), and 331 

the employed purification steps should be described in detail. A flow chart diagram showing 332 

the most important steps in the process should accompany the description; it should clearly 333 

indicate the primary product. Description of the operational limits and how key parameters 334 

such as moisture of feedstock, oxygen content of pyrolysis atmosphere, residence time, 335 

condensation temperature and cooling time are controlled should be given. Measures 336 

implemented for production control and quality and safety assurance should be described 337 

(e.g. HACCP, GMP, ISO).  338 

1.2 Identity of the primary product  339 

1.2.1 Trade names of the primary product.  340 

All trade names used for the primary product should be provided. 341 

1.2.2  Description of physical state 342 

Physicochemical parameters, e.g. solubility characteristics, specific gravity, staining index, and 343 

pH of the primary product should be provided. 344 
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1.2.3 Chemical composition  345 

1.2.3.1 General requirements 346 

The analytical methods for sampling, identification and characterisation of the primary product 347 

should comply with the quality criteria laid down in Commission Regulation (EC) No 627/2006. 348 

Analyses should be performed in an accredited laboratory. Quality systems in place for control 349 

and documentation should be indicated. Information on the accreditation of the facilities 350 

involved and certificates of analyses should be provided. 351 

The proportion of solvent-free mass (% m/m) in the primary product, as defined in 352 

Commission Regulation (EC) No 627/2006, should be provided with an explanation of how it 353 

was determined.  354 

The proportion of volatile fraction (% m/m) in the primary product, as defined in Commission 355 

Regulation (EC) No 627/2006, should be provided with an explanation of how it was 356 

determined.  357 

1.2.3.2 Chemical characterisation 358 

Information on the primary product should be provided via chemical sum parameters, i.e. 359 

parameters determining the content (% m/m) of major classes of components with common 360 
structural aspects (e.g. acids, carbonyls or phenols). 361 

1.2.3.3 Identification and quantification of individual components 362 

Since the previous assessments of the currently authorised smoke flavouring primary 363 
products, as listed in Regulation (EU) No 1321/2013, there has been considerable analytical 364 

progress allowing improved qualitative and quantitative analyses of both volatile and non-365 

volatile target compounds. This offers applicants the opportunity and the obligation to 366 

minimise the unidentified fraction of smoke flavouring primary products. Therefore, without 367 

prejudice to the provisions in Commission Regulation (EC) No 627/2006 on the minimum 368 

proportions of the solvent-free mass and the volatile fraction that should be identified and 369 

quantified, the components of the primary products should be characterised as fully as 370 

possible. This information is particularly required as the basis for the component-based 371 

approach employed in the course of the genotoxicity assessment of primary products (see 372 
Section 3.2). 373 

1.2.3.3.1 Identification and quantification of the volatile fraction 374 

Capillary gas chromatography coupled with mass spectrometry (for identification) and with 375 

flame ionisation detection (for quantification) are state-of-the-art techniques suitable for the 376 

analysis of the volatile fraction. 377 

Unequivocal chemical identifications (names and CAS numbers) of the individual components 378 

of the volatile fraction should be provided. The criteria underlying the identifications should 379 

be clearly listed. In general, the identification of a component requires a comparison of at 380 
least two criteria, i.e. chromatographic (retention times or retention indices) and mass spectral 381 

data, of the individual components with those of authentic reference substances. The 382 

identification of a component must be considered as ‘tentative’, if authentic reference 383 

substances are not available and the identification is solely based on the comparison of mass 384 

spectral data of the components to those of a fragmentation mass spectral library. 385 
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Information on the concentrations of the individual components of the volatile fraction should 386 

be provided, as well as information on the principles underlying the quantification. For 387 

example, it should be stated whether internal standards or response factors have been used. 388 

Validation data for the limits of detection, limits of quantification, repeatability and 389 

reproducibility of the employed methods should be given. 390 

If components of the volatile fraction remain unidentified, information on their quantitative 391 

contribution to the total volatile fraction should be provided, e.g. using peak areas determined 392 

by GC-FID analysis to estimate the proportions of unidentified components. 393 

1.2.3.3.2 Characterisation of the non-volatile fraction  394 

The Panel recognises the difficulties in identifying and quantifying individual components in 395 

the non-volatile fraction of smoke flavouring primary products. However, the applicant should 396 

make use of meanwhile routinely available analytical approaches, e.g. gel permeation 397 

chromatography (GPC) or high performance liquid chromatography (HPLC) coupled with 398 

dedicated mass spectrometers. This should allow, for example, different classes to be 399 
characterised, e.g. lignin-derived polymers, and to get more detailed information on the non-400 

volatile fraction 401 

1.2.3.4 Unidentified fraction 402 

The proportion of the unidentified fraction (% m/m) in the primary product should be 403 

provided, encompassing unidentified volatile as well as non-volatile constituents. 404 

Any analytical information available to characterise the type and to estimate the proportions 405 

of chemical classes of components constituting the unidentified fraction should be presented.  406 

Explanations should be provided as to why the unidentified fraction could not be reduced via 407 

manufacturing steps and why no higher proportion of the product could be identified. 408 

1.2.3.5 Polycyclic aromatic hydrocarbons 409 

The concentrations of the 16 polycyclic aromatic hydrocarbons (PAHs) listed in Appendix A 410 

should be provided. The method applied must fulfil the performance criteria of Commission 411 

Regulation (EC) No 627/2006. However, with the analytical techniques currently available, it 412 

is expected that PAHs are now determined at lower limits of detection (LOD) and limits of 413 

quantification (LOQ) than those reported in the Annex of Regulation (EC) No 414 

627/2006. Besides the concentrations of the 15 PAHs reported by Regulation (EC) No 415 

627/2006, the concentration of benzo[c]fluorene should also be determined (JECFA, 2005). 416 

The analytical data provided should be supported by adequate certificates of analysis, 417 

specifying the methodology(ies) applied for the analytical determinations along with their 418 
respective performances (i.e. reporting how the LOD and LOQ values have been established 419 

by the laboratories). 420 

1.2.3.6 Batch-to-batch variability  421 

Batch-to-batch variability should be investigated in at least five batches from different 422 

production runs. Information on how these batches were selected should be provided. The 423 

proportions of source materials (e.g. woods) used to produce the analysed batches should be 424 

described; the batches analysed should cover the range and the different proportions of the 425 

source materials subjected to the pyrolysis step, as described in the specifications. In addition,  426 
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the range of conditions used in the pyrolysis step (such as time and temperature ranges, gas 427 

flow rates, etc) should be represented by the tested samples, if relevant.  428 

Information on batch-to-batch variability for the measured chemical sum parameters (see 429 

Section 1.2.3.2) as well as for individual identified and non-identified components of the 430 

primary product should be provided. The variability should be judged based on the relative 431 

standard deviations of the data determined on individual components in the different batches. 432 

The similarity of the different batches should be tested using appropriate statistical methods.  433 

Analytical data should be given demonstrating that the sample(s) tested toxicologically fall 434 

within the range expected from the determined batch-to-batch variability and are considered 435 

to be representative of the primary product.  436 

1.3 Specifications  437 

Specifications of the primary product that include identity parameters (e.g. source materials 438 

used, proportions of the major classes of components and the 20 principal constituents of the 439 
volatile fraction) and purity criteria (e.g. maximum levels for PAHs and toxic elements) should 440 

be provided. Any proposed specifications of the primary product should be supported by 441 

adequate analytical data in order to demonstrate that the primary product is consistently 442 

manufactured within its proposed specifications. The proposed specifications should be 443 
submitted in line with the format presented in Appendix B. 444 

1.4 Stability and fate in food  445 

Information on storage stability from chemical analysis of the primary product (e.g. 446 

compounds representative for each chemical class; minimum 25 substances) should be 447 

provided from experimental conditions reflecting the intended shelf-life of the product, either 448 

in real time settings or under forced, accelerated ageing. 449 

If available, a method for the analysis of characteristic components of the primary product in 450 
commercial formulations, derived smoke flavourings, as well as in the proposed food 451 

categories should be provided. The stability of the resulting analytical profile over time should 452 

then be followed. 453 

 454 

2 Proposed uses and exposure assessment  455 

2.1 Data needed for exposure assessment 456 

As described above, this guidance deals with the authorisation of new smoke flavouring 457 

primary products and with the renewal or modification of existing authorisations of primary 458 
products. Data needed to assess the (potential) exposure to smoke flavouring primary 459 

products are described below.   460 

2.1.1 Data to be provided for new smoke flavouring primary products 461 

For assessing exposure to new smoke flavouring primary products, the applicant should 462 

provide: 463 

− proposed maximum use levels for foods within a food category; and 464 
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− expected typical use levels, i.e. the most common use levels of the primary products 465 
proposed for foods in a food category. 466 

Proposed maximum and expected typical use levels should be provided for all food categories 467 
for which authorisation of the smoke flavouring primary product is requested. The food 468 

categories should be coded according to the food categories in Annex II, Part D, of Regulation 469 
(EC) No 1333/2008 and the FoodEx2 nomenclature8. FoodEx2 is a standardised food 470 

classification and description system developed by EFSA.  471 

As the food categories authorised to contain smoke flavouring primary products can be very 472 
broad, use levels should preferably be provided for specific foods in a food category in which 473 

the primary product(s) is (are) or may be used. For this level of detail, FoodEx2 nomenclature 474 
should be used. The more detailed the information is on foods in which the primary product(s) 475 

is (are) or may be used, the less conservative the exposure estimate will be. 476 

For composite dishes with ingredients containing smoke flavouring primary products, the 477 
proposed maximum and expected typical use levels for the respective primary products should 478 
be provided per ingredient (at food name level). It may be beneficial for the exposure 479 

assessment if the quantities of the primary products-containing ingredients in the composite 480 
dishes are also specified. 481 

 482 

2.1.2 Data to be provided for renewals of authorisations of smoke flavouring 483 

primary products included in Regulation (EU) No 1321/2013 484 

For already authorised smoke flavouring primary products, maximum permitted levels (MPLs)9 485 

are established for broad food categories, which are specified in Annex II, Part D, of 486 
Regulation (EC) No 1333/2008. However, these primary products may be used at a lower level 487 

than the MPL or only for some foods within a food category. Therefore, use levels actually 488 
used in food products available on the market are required to perform a more realistic 489 

exposure assessment.  490 

For assessing exposure to already authorised smoke flavouring primary products, the applicant 491 
should provide: 492 

− proposed maximum use levels for foods within a food category; and 493 

− typical use levels, i.e. the most common use levels of the primary products for foods 494 

in a food category. 495 

Proposed maximum and typical use levels should be provided for all food categories for which 496 
a renewal of the authorisation is requested. Food categories should be coded according to the 497 

food categories in Annex II, Part D, of Regulation (EC) No 1333/2008 and the FoodEx2 498 
nomenclature.  499 

As the food categories authorised to contain smoke flavouring primary products can be very 500 
broad, use levels should preferably be provided for specific foods in a food category in which 501 

the primary product(s) is (are) or may be used. For this level of detail, FoodEx2 nomenclature 502 
should be used. The more detailed the information is on foods in which the primary product(s) 503 

is (are) or may be used, the less conservative the exposure estimate will be. 504 

For composite dishes with ingredients containing smoke flavouring primary products, the 505 

proposed maximum and typical use levels for the respective primary products should be 506 

 

8 https://www.efsa.europa.eu/en/data/data-standardisation 
9 Maximum permitted levels in this document correspond to the maximum levels included in Regulation (EU) No 1321/2013. 
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provided per ingredient (at food name level). It may be beneficial for the exposure assessment 507 
if the quantities of the primary products-containing ingredients in the composite dishes are 508 

also specified. 509 

 510 

2.1.3 Data to be provided in case of modifications of existing authorisations of 511 

smoke flavouring primary products 512 

For assessing exposure in case of modifications of existing authorisations that would imply 513 
changes in the conditions of use of authorised smoke flavouring primary products, the 514 

applicant should provide: 515 

− proposed maximum use levels for foods within a food category; and 516 

− (expected) typical use levels, i.e. the most common use levels of the primary products 517 

used for foods in a food category. 518 

Equivalent data as described in Sections 2.1.1. and 2.1.2 should be provided mutatis mutandis. 519 

 520 

2.2 Exposure assessment 521 

The applicant should provide dietary exposure estimates of smoke flavouring primary products 522 
by means of two exposure assessment tools developed by EFSA based on the proposed 523 

maximum and typical use levels: 524 

- FAIM (Food Additive Intake Model)10 525 

- ‘EFSA exposure’ tool11  526 

Both tools use consumption data from the EFSA Comprehensive European Food Consumption 527 
Database12 to estimate the exposure based on these use levels. Consumption data are 528 

categorised according to the food categories in Annex II of Regulation (EC) No 1333/2008, 529 
Part D for FAIM and FoodEx2 for the EFSA exposure tool. 530 

These exposure assessment tools calculate the exposure by combining consumed amounts of 531 
foods recorded in the EFSA Comprehensive Database with use levels inserted by the user of 532 
the tool. The applicant should perform separate calculations with the maximum and with the 533 
typical use levels using both tools resulting in four exposure assessments. The tools provide 534 
mean and 95th percentile exposure estimates and information on contribution of the food 535 

categories to the mean exposure, for different age groups and countries.  536 

If the applicant wants to enter a use level for a food category that is not available in FAIM or 537 
the ‘EFSA exposure tool’, the applicant should refer to the parent food category. Furthermore, 538 
the level of detail of foods which may contain the smoke flavouring primary product will often 539 

not be specific in these tools and consequently maximum or typical use levels will be assigned 540 
to whole food categories. Due to this, exposure estimates provided by both tools are expected 541 

to overestimate the dietary exposure to smoke flavouring primary products. 542 

 

10 FAIM tool is described here: http://www.efsa.europa.eu/en/applications/foodingredients/tools  and can be accessed here: 

https://dwh.efsa.europa.eu/bi/asp/Main.aspx?rwtrep=FAIM  
11 Future link to the EFSA exposure tool  
12 http://www.efsa.europa.eu/en/food-consumption/comprehensive-database 
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Exposure results obtained from the tools should be included in the dossier submitted by the 543 
applicant, as well as possible uncertainties of the exposure estimates observed by the 544 

applicant.  545 

EFSA will consider these exposure estimates submitted by the applicant and will refine them, 546 

if necessary. Such a refined exposure assessment will consider all use levels submitted in the 547 
dossier and aims to estimate the exposure as realistically as possible based on the available 548 
data. The refined exposure assessment will be performed using the food category 549 
nomenclature in Annex II, Part D, of Regulation (EC) No 1333/2008 or FoodEx2, if the level 550 
of detail is sufficient. Additional information, such as from the facets within the FoodEx2 551 
nomenclature or from Mintel’s GNPD13, may be used to refine the exposure assessment. 552 

Exposure will be estimated for the population groups that are considered relevant. In the EFSA 553 
Comprehensive Database, consumption data are available for infants, toddlers, children, 554 

adolescents, adults and the elderly. Consideration will also be given to the possibility that 555 
some consumers may be more highly exposed than the general population.  556 

The risk assessment will be based on the exposure estimates for high consumers (95th 557 

percentile estimated exposures) across relevant population groups and countries, based on 558 
the proposed maximum use levels either calculated with the two exposure assessment tools 559 
described above or using a refined exposure assessment. Typical use levels can be considered 560 
in the refined exposure assessments. The variability in the exposure due to differences in food 561 

consumption between individuals will be taken into account. 562 

3 Safety data 563 

3.1 General considerations 564 

Toxicological studies should be carried out with the smoke flavouring primary product as 565 

intended to be marketed, i.e. (i) the test material should be manufactured according to the 566 

production process as described in Section 1.1, (ii) it should meet the compositional data as 567 

presented in Section 1.2, and (iii) it should comply with the specification proposed in Section 568 

1.3. Since adequate human data are unlikely to be available, in vivo studies using experimental 569 

animals are needed in order to assess possible risks to humans derived from the consumption 570 

of smoke flavourings.  571 

Toxicity studies should generally be conducted in accordance with OECD TGs. If a testing 572 

method for which there is no OECD TG is considered necessary or useful, this may be 573 

acceptable on a case-by-case basis under the condition that the method is based on an 574 

internationally validated experimental protocol. In any case, a statement of GLP14 compliance 575 

is required. Alternative validated testing methods for different toxicological endpoints may be 576 

considered on a case-by-case basis. Such methods must provide the same level of re-577 

assurance as the methods they aim to replace. 578 

Smoke flavouring primary products are complex mixtures. Accordingly, the principles outlined 579 

in the guidance document from the EFSA Scientific Committee on harmonised methodologies 580 

for risk assessment of combined exposure to multiple chemicals (EFSA Scientific Committee, 581 

 

13 The Mintel’s GNPD is an online database providing information available on the packaging of foods and drinks products. 
14 Directive 2004/10/EC of the European Parliament and of the Council of 11 February 2004 on the harmonisation of laws, 

regulations and administrative provisions relating to the application of the principles of good laboratory practice and the 
verification of their applications for tests on chemical substances OJ L 50, 20.2.2004, p. 44–59. 
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2019a) should be applied. This EFSA guidance document differentiates between component-582 

based and whole mixture approaches. If a mixture is judged to be fully chemically defined, 583 

the preferred approach is generally component-based, i.e. the risk is assessed based on data 584 

for exposure and effects of its individual components. However, smoke flavouring primary 585 

products may contain substantial portions of unidentified constituents. It is acknowledged that 586 

in many cases, toxicity data on multiple individual components of smoke flavourings will be 587 

lacking and difficult to obtain. According to the EFSA guidance document, for such 588 

insufficiently chemically defined mixtures it may only be feasible to apply a whole mixture 589 

approach, i.e. the mixture is treated as a single entity, similar to the approach used for single 590 

chemicals. The testing of the whole mixture of components for toxicity has the advantage of 591 

not only including individual components but could also reflect interactive effects of multiple 592 

components. Toxicity testing of the whole mixture therefore would be appropriate for the 593 

derivation of a reference value (see Section 3.3.3). 594 

For the genotoxicity assessment of mixtures containing a substantial fraction of unidentified 595 

components, the respective statement of the EFSA Scientific Committee (EFSA Scientific 596 

Committee, 2019b) requires a combination of a component-based and a whole mixture 597 

approach, since genotoxicity of individual components may not be detected in a whole mixture 598 

testing approach, e.g. as a result of dilution.  599 

In accordance with Directive 2010/63/EU15 on the protection of animals used for experimental 600 

and other scientific purposes, the unnecessary use of animals in toxicological studies should 601 

be avoided. The studies to be carried out should be those necessary to demonstrate the safety 602 

of a smoke flavouring primary product and planned in accordance with the principles of 603 

replacement, reduction and refinement of animal studies. Therefore characterisation of 604 

individual components and an assessment of their genotoxic potential, as well as the 605 

assessment of the genotoxic potential of the unidentified constituents in a primary product 606 

should be carried out before embarking on any in vivo toxicity studies, other than to test for 607 

genotoxicity. According to the EFSA Scientific Committee (2011), clear evidence of 608 

genotoxicity in somatic cells in vivo has to be considered as an adverse effect per se. 609 

Since the compositions of smoke flavouring primary products may differ from one product to 610 

another, and since a significant proportion of a primary product may remain unidentified, 611 

read-across of toxicity data from one primary product to another is not considered justified. 612 

3.2 Genotoxicity  613 

Smoke flavouring primary products are complex mixtures that may contain a substantial 614 

fraction of unidentified components. The recommended approach for the genotoxicity 615 

assessment of such type of mixtures is described by the statement of the EFSA Scientific 616 

Committee (EFSA Scientific Committee, 2019b).  617 

In line with this statement, an evaluation scheme describing the recommended approach for 618 

the genotoxicity assessment of smoke flavouring primary products is also reported in Appendix 619 

C. 620 

 

15 Directive 2010/63/EU of the European Parliament and of the Council of 22 September 2010 on the protection of animals 
used for scientific purposes. OJ L 276, 20.10.2010, p. 33–79. 
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As a first step, the mixture should be chemically characterised as fully as possible. 621 

Concentrations of the identified components in the primary product should be provided (see 622 

Section 1.2). 623 

The genotoxic potential of the chemically identified components in a smoke flavouring primary 624 

product should be assessed individually, using all available data. Genotoxicity data should be 625 

collected and evaluated based on the Scientific Committee guidance on genotoxicity (EFSA 626 

Scientific Committee, 2011, 2017, 2020). Conclusions on genotoxicity are required for all 627 

identified components.  628 

Structure-activity relationship (SAR) information about the genotoxic potential of an identified 629 

component may be considered (for details, see Section 3.2.1) when no other information on 630 

genotoxicity is available, e.g. published or unpublished studies (for published studies, see also 631 
Section 3.5.1).  632 

If only in silico predictions of the genotoxicity endpoints are available for an identified 633 

component and for its predicted or reported metabolites, and it is assessed as negative in a 634 

combination of independent and scientifically valid (Q)SAR models, (i.e. it is required to run 635 

more than one (Q)SAR model for each genotoxicity endpoint), the substance may be 636 

considered not to raise a concern for genotoxicity and, accordingly, no experimental 637 

genotoxicity testing may be necessary. In fact, the combination of different (Q)SAR models 638 

increases the overall sensitivity, and the occurrence of fully negative patterns of predictions 639 

reduces the probability of false negatives. However, EFSA will closely consider the information 640 

and in specific cases additional data may be requested.  641 

For more details on the conditions needed to consider the results of (Q)SAR analyses as 642 

reliable for risk assessment, please refer to Section 3.2.1.   643 

A positive in silico prediction sets the chemical as potentially genotoxic and it must be further 644 

investigated with appropriate experimental testing, to be conducted in line with the Scientific 645 

Committee guidance on genotoxicity (EFSA Scientific Committee, 2011, 2017, 2020). Negative 646 

results in in vitro genotoxicity tests, would rule out the positive in silico prediction. On the 647 

other hand, a positive result in in vitro genotoxicity tests requires an appropriate in vivo follow-648 

up test to complete the assessment (steps A.1 and A.1.1 of the evaluation scheme reported 649 

in Appendix C) (EFSA SC, 2011, 2017, 2020).  650 

If genotoxicity tests are required on identified components that are structurally related, read 651 

across principles for the selection of a representative chemical substance may be considered. 652 

In this case, the selected representative substance should then be tested with respect to 653 

genotoxicity and used as an indicator substance for all structurally related components that it 654 

represents. This assessment on genotoxicity should be carried out in line with the Scientific 655 

Committee guidance on genotoxicity (EFSA Scientific Committee, 2011, 2017, 2020).  656 

For grouping chemicals and selecting representative substances for testing, the criteria 657 

outlined in ECHA guideline R6 (ECHA, 2008) and practical guidance (ECHA, 2012), should be 658 

applied. Applicants should provide documentation to substantiate the applicability of the 659 

grouping and read-across. There are several software tools available that may be used to 660 

identify structurally related substances such as the OECD QSAR Toolbox (see Section 3.2.1). 661 

The choice of a representative  substance among the structurally related substances that may 662 

be present in the primary product should be justified; for example, based on the presence of 663 
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experimental data, or because it is expected to have the highest genotoxic potential based 664 

on, for example, DNA or protein reactivity.  665 

If a primary product contains one or more components that are evaluated to be genotoxic in 666 

vivo via a relevant route of administration (i.e. after oral exposure), then the primary product 667 

raises concern for genotoxicity and the risk to human health related to this identified hazard 668 

needs to be taken into account in the risk assessment (step A.2 of the evaluation scheme 669 

reported in Appendix C).  670 

If none of the identified chemical substances in a primary product raises concern for 671 

genotoxicity (step A.3 of the evaluation scheme reported in Appendix C), as a following step, 672 

the Scientific Committee recommends evaluating the genotoxic potential of the unidentified 673 

fraction of the mixture. Experimental testing of the fraction of unidentified components should 674 
be considered as a first option (step B.1 of the evaluation scheme reported in Appendix C) or, 675 

if this is not feasible and a scientific justification can be provided, the whole mixture should 676 

be tested (step B.2 of the evaluation scheme reported in Appendix C) (EFSA Scientific 677 

Committee, 2019a). It is recognised that for primary products unidentified components may 678 

be in the volatile as well as in the non-volatile fraction, therefore a clear separation of identified 679 

and unidentified components might be difficult. Nevertheless, attempts to fractionate the test 680 

material should be made on a case-by-case basis to minimise the dilution of the components 681 

of interest or to remove highly cytotoxic components from the tested sample. 682 

The testing strategy for individual components, a whole mixture or its fraction(s) should follow 683 

the Scientific Committee’s testing strategy guidance for individual chemical substances (EFSA 684 

Scientific Committee, 2011), according to which the following two in vitro tests are 685 

recommended as the first step: 686 

- A bacterial reverse mutation assay, Test No. 471 (OECD, 2020a), and 687 

- An in vitro mammalian cell micronucleus test, Test No. 487 (OECD, 2016c). 688 

As recommended in the OECD test guidelines for in vitro genotoxicity testing, the maximum 689 

test concentration is based on the cytotoxicity. In the Ames test, the recommended 690 

maximum test concentration for soluble non-cytotoxic substances is 5 mg/plate. In the in 691 

vitro micronucleus test, if no precipitate or limiting cytotoxicity is observed, the highest test 692 

concentration should correspond to 10 mM or 2 mg/mL. However, if the test substance is 693 

not of defined composition, such as in the case of primary products, the recommended top 694 

concentration may need to be higher (e.g. 5 mg/mL), in the absence of sufficient 695 

cytotoxicity, to increase the concentration of each of the components (OECD, 2016c). 696 

 697 

If testing of the whole smoke flavouring mixture or all of its fractions in an adequately 698 

performed set of in vitro assays, following the Scientific Committee testing strategy (EFSA 699 

Scientific Committee, 2011), provides clearly negative results, the primary product could be 700 

considered to be of no concern with respect to genotoxicity and no further testing would be 701 

required.  702 

 703 

If testing the whole mixture or its fraction(s) in an adequately performed set of in vitro assays 704 

provides one or more positive results, in vivo follow-up testing should be conducted to assess 705 

the relevance of these findings for risk assessment (step B.3 of the evaluation scheme 706 

reported in Appendix C). The follow-up study should be tailored case by case based on the 707 
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activity profile/mode of action observed in vitro, following the Scientific Committee 708 

genotoxicity testing strategy (EFSA Scientific Committee, 2011, 2017, 2020), and taking into 709 

account any other relevant information (e.g. on source material, production process and 710 

available physicochemical information on the primary product).  711 

 712 

The in vivo tests recommended by the EFSA Scientific Committee (EFSA Scientific Committee, 713 

2011, 2017, 2020) are: 714 

- In vivo transgenic rodent somatic and germ cell gene mutation assay, Test No. 488 715 

(OECD, 2020b), to follow-up in vitro positive results for gene mutations, 716 

- In vivo mammalian alkaline comet assay, Test No. 489 (OECD, 2016b) to follow-up in 717 

vitro positive results for gene mutations and/or structural chromosomal aberrations, 718 

- In vivo mammalian erythrocyte micronucleus assay, Test No. 474 (OECD, 2016a) to 719 

follow-up in vitro positive results for structural and numerical chromosomal 720 

aberrations. 721 

 722 

A combination of an in vivo micronucleus and a comet assay, as recommended by the EFSA 723 

Scientific Committee (EFSA Scientific Committee, 2011), should be performed as a follow-up 724 

to a positive in vitro micronucleus assay.  725 

If the in vivo testing of a primary product or its components provides negative results, the 726 

relevance of these findings will be evaluated based on the recommendations given by the 727 

Scientific Committee in the guidance documents on genotoxicity (EFSA Scientific Committee 728 

2011, 2017) and in the statement on genotoxicity assessment of chemical mixtures (EFSA 729 

Scientific Committee, 2019b) (steps B.4 and B.4.1 of the evaluation scheme reported in 730 

Appendix C).  731 

If positive results are observed in the in vivo test(s), the primary product raises a concern for 732 

genotoxicity (step B.5 of the evaluation scheme reported in Appendix C).  733 

If a component of a primary product is evaluated to be genotoxic in vivo via a relevant route 734 

of administration and no relevant carcinogenicity data are available, it might be possible to 735 

apply the Threshold of Toxicological Concern (TTC) concept (EFSA Scientific Committee, 736 

2019c), if its estimated exposure is very low, i.e. below the TTC value of 0.0025 µg/kg bw per 737 

day (or 0.15 µg/person per day) for DNA-reactive mutagens and/or carcinogens. In such 738 

circumstances, it can be concluded that there is a low probability of adverse health effects 739 

(EFSA Scientific Committee, 2012, 2019c) (step A.4 of the evaluation scheme reported in 740 

Appendix C). 741 

3.2.1 In silico methods for the prediction of genotoxicity  742 

In silico predictive methods include: a) structure–activity relationships (SAR) and quantitative 743 

structure–activity relationships (QSAR) models – collectively referred to as (Q)SAR – that 744 

qualitatively or quantitatively predict the toxicological endpoint from the knowledge of their 745 
chemical structure; and b) read-across, that uses data on one or more analogues (the ‘source’) 746 

to make a prediction about a query compound or compounds (the ‘target’) recognised to be 747 

‘similar’ to the analogues. 748 

These methods can only be applied to individual chemicals and not to mixtures. Therefore, 749 

when used in the context of an application for a primary product, they may be applied to the 750 

chemical structure of an identified component. Chemical identifiers such as CAS numbers and 751 

SMILES codes should be provided by the applicant for all identified components of the primary 752 
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product. Applicants should submit this information as part of the application dossier in an 753 

appropriate electronic format (either an Excel sheet or a text file) that allows for direct in silico 754 

analyses. 755 

Whenever in silico methods are used, the general provisions outlined in ECHA Guidance R6 756 

should be followed (ECHA, 2008) both for (Q)SAR and for read-across analyses. Further 757 

practical guidance is provided in (ECHA, 2016) for (Q)SAR, and in (ECHA, 2012) for read-758 

across. 759 

 (Q)SAR models are implemented in a wide range of commercial and public software tools. 760 

Table 1 in Appendix D provides some examples of available software tools for predicting the 761 

various genotoxicity endpoints. Many of these software platforms also support read-across. 762 

The software tools usually include separate (and sometimes multiple) (Q)SAR for predicting 763 

the genotoxicity endpoints of interest (i.e. in vitro/in vivo gene mutations, chromosomal 764 

aberrations): if the application of (Q)SAR were considered necessary, it is recommended that 765 

the whole spectrum of genotoxicity endpoints is predicted by the applicant.  766 

As already mentioned in Section 3.2, it is required to run more than one (Q)SAR model for 767 

each genotoxicity endpoint. The models should be independent from each other (i.e. the 768 

algorithms are based on different descriptors, structural alerts or training sets). As an example, 769 

when employing the OECD QSAR Toolbox the following combination of profilers (i.e. (Q)SAR 770 

models) may be used: 1) DNA binding by OASIS; 2) DNA binding by OECD; 3) DNA alerts for 771 

AMES, chromosomal aberrations (CA) and micronucleus test (MNT) by OASIS; 4) in vitro 772 

mutagenicity (Ames test) alerts by ISS; 5) in vivo mutagenicity (micronucleus) alerts by ISS; 773 

6) protein binding alerts for chromosomal aberrations by OASIS. 774 

The results of (Q)SAR methods may be considered as sufficient in the risk assessment 775 

provided that the following conditions are met:  776 

(i) (Q)SAR models for which scientific validity has been established are used. In 777 

particular the models should comply with the five OECD principles for (Q)SAR 778 

validation (OECD, 2007)16;  779 

(ii) the substance falls within the applicability domain of the (Q)SAR models;  780 

(iii) the predictions are relevant for the regulatory purpose; and  781 

(iv) the information on the models and the predictions are well documented.  782 

 783 

More detailed information on the above conditions is available from ECHA (2008, 2016). 784 

 

16 A (Q)SAR model intended to be used for regulatory purposes should be associated with the following information: (1) a 

defined endpoint: the model must predict the same endpoint that would be measured to fulfil the regulatory requirements;  (2) 

an unambiguous algorithm: the algorithm underlying the model must be available and documented to ensure transparency and 

reproducibility of the calculation; (3) a defined domain of applicability: the applicability domain (in terms of, e.g. physicochemical 

parameters or molecular sub-structures) and the limitations of the model have to be described to allow the assessment of the 

applicability domain for the specific prediction; (4) appropriate measures of goodness-of–fit, robustness and predictivity: provide 

appropriate measure of the internal performance of a model (as represented by goodness-of-fit and robustness) and the 

predictivity of a model (as determined by external validation); (5) a mechanistic interpretation, if possible: reasoning on, and 

documenting the causal link between the descriptors used in the model and the predicted endpoint add confidence in the reliability 

of the predictions.   
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 785 

3.3 Toxicity other than genotoxicity  786 

Since smoke flavouring primary products are mixtures, the principles outlined by the EFSA 787 

Scientific Committee on the testing of combined exposures (EFSA Scientific Committee, 2019a) 788 

are to be used for the assessment of potential toxicity. As explained above (see Section 3.1), 789 

toxicity testing of primary products should be based on the assessment of the whole mixture 790 

for derivation of the reference point. Applicants are reminded that before conducting any in 791 

vivo toxicity testing, any concern for genotoxicity should be ruled out.  792 

Diagrams outlining the recommended tiered toxicity testing for primary products, as described 793 

in this chapter, are given in Appendix E. 794 

3.3.1 Acute toxicity 795 

In general, from past experience obtained from sub-chronic toxicity studies, there were no 796 

indications that primary products are potent acute toxicants. Therefore, there is no default 797 

requirement for acute toxicity data. If, however, the applicants consider it appropriate, the 798 

WHO EHC 240 section 5.2.9 (WHO/IPCS, 2009) could be consulted for derivation of an acute 799 

reference dose.  800 

3.3.2 Toxicokinetics (absorption distribution metabolism excretion (ADME)) 801 

ADME studies can only address the kinetics of identified individual constituents. However, 802 

smoke flavouring primary products are complex mixtures of components belonging to many 803 

different chemical classes, for which significant differences in toxicokinetics may be 804 

anticipated. In addition, a substantial part of the primary products may be unidentified, so a 805 

full prediction of their toxicokinetic behaviour is difficult. Considering these limitations, the 806 

Panel does not ask for ADME studies with primary products.  807 

Based on the information available from previous evaluations, it can be assumed that many 808 

primary products will contain constituents that will be absorbed in the gastrointestinal tract, 809 

and given the molecular structures and molecular weights of the constituents identified up to 810 

now, the absorption in the gastrointestinal tract can be anticipated to be substantial. It can 811 

therefore be concluded that toxicity data are needed for the safety assessment of these 812 

primary products (see Section 3.3.3).  813 

3.3.3 Testing for repeated dose, reproductive and developmental toxicity  814 

For primary products an individual evaluation should be performed, since they are complex 815 

mixtures for which read-across is not applicable. Further, due to the presence of a fraction of 816 

unidentified substances in these primary products, an evaluation according to the Threshold 817 

of Toxicological Concern (TTC) principles is not applicable.  818 

From previous evaluations it has become clear that exposure levels of smoke flavouring 819 

primary products approach those observed for food additives. Consequently, toxicity data are 820 

needed in line with the data requirements for food additives. Comparable to food additives, 821 

the toxicity data required for smoke flavouring primary products are set following a tiered 822 

approach. The underlying rationale and detailed considerations for the toxicological 823 

requirements were set out in the guidance for submission for food additive evaluations (EFSA 824 

ANS Panel, 2012). In agreement with this approach, at Tier I of the safety assessment of 825 
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smoke flavouring primary products, subchronic oral toxicity data are needed. Based on already 826 

available knowledge on primary products as presented in previous Opinions, it can be assumed 827 

that at least part of any orally administered primary product will be absorbed and systemically 828 

available. As a result of this anticipated absorption of constituents of a smoke flavouring 829 

primary product, data on developmental and reproductive toxicity will also be needed and are 830 

included as a requirement in Tier I. 831 

It is recognised that all the data needed at Tier I can be obtained from an Extended One 832 

Generation Reproductive Toxicity study (EOGRT), according to OECD TG 443 (OECD, 2018a). 833 

In the EOGRT study, testing should be in both male and female animals covering a defined 834 

pre-mating period (minimum of two weeks) and a two-week mating period, with parental 835 

males being treated until at least the weaning of the F1, for a minimum of 10 weeks, and 836 

parental females during pregnancy and lactation until weaning of the F1. Dosing of the F1 837 

offspring should begin at weaning and continue until scheduled necropsy in adulthood. The 838 

EOGRT study will provide information evaluating specific life stages not covered by the other 839 

toxicity studies: on fertility and reproductive function, and on short- to long-term 840 

developmental effects from exposure during pregnancy, lactation and pre-pubertal phases, as 841 

well as effects on juveniles and adult offspring. In addition, an EOGRT study will provide 842 

information on immunotoxicity and neurotoxicity. 843 

The toxicity studies that are to be used in the assessment should be designed in such a way 844 

that they provide reliable and useful BMDL–BMDU intervals17 in accordance with the EFSA 845 

Guidance on Dose Response Modelling (EFSA Scientific Committee, 2017b) or with the most 846 

recent version of it. For all parameters studied, the data should be submitted in an appropriate 847 

electronic format (either spreadsheet or text tables) that allows for direct evaluation of the 848 

data.  849 

Data requirements for new applications at Tier I 850 

In the light of the likely absorption of the constituents for a smoke flavouring primary product, 851 

an EOGRT study (OECD TG 443) is mandatory. This study should comprise the full arms of 852 

the parental cohorts as well as cohorts 1A, 1B, 2A, 2B and 3. For new applications it is 853 

recommended to perform a dose range-finding study, e.g. according to OECD TG 422 854 

(Combined Repeated Dose Toxicity Study with the Reproduction/Developmental Toxicity 855 

Screening, Test No. 422 (OECD, 2016d), as also recommended by OECD TG 443. A scheme 856 

outlining the tiered toxicity testing for new authorisations of smoke flavouring primary 857 

products is presented in Appendix E (1).  858 

Data requirements for renewal applications at Tier I 859 

For all currently authorised primary products, i.e. those already listed in Regulation (EU) No 860 

1321/2013 for which renewal applications are submitted, subchronic studies are already 861 

available. However, these 90-day subchronic toxicity studies have been carried out according 862 

to OECD guidance, which did not include requirements for examination of the endocrine 863 

systems. Therefore, for renewal applications, an EOGRT study (OECD TG 443) is also 864 

mandatory. The 90-day sub-chronic toxicity studies which are already available may be used 865 

as a dose-range finding study before conducting the EOGRT. The parental animals in the 866 

 

17 The EFSA BMDL calculation tool is available at: https://shiny-efsa.openanalytics.eu/ 
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EOGRT study will have to be examined, and this study should further comprise the cohorts 867 

1A, 1B, 2A, 2B and 3 as prescribed by OECD TG 443. A scheme outlining the tiered toxicity 868 

testing for renewal applications of authorized smoke flavouring primary products is presented 869 

in Appendix E (2). 870 

 871 

Data requirements at Tier II 872 

Depending on the results of the toxicity studies in Tier I, additional toxicity data may be 873 

required in Tier II. In Tier II there is no difference between new and renewal applications. 874 

A scheme by which it will be decided whether there is a need for additional toxicity testing in 875 

Tier II is given in Figure 1 in Appendix F. The decision is based on the outcome of the Tier I 876 

testing for (subchronic) repeated dose toxicity and reproductive–developmental toxicity 877 
testing in combination with the outcome of the exposure assessment. For both aspects of 878 

toxicity, sufficiently large Margins of Safety (MOS) must be calculated to conclude that no 879 

additional toxicity testing is needed. 880 

 881 

For repeated dose toxicity, conventionally, an MOS of at least 300 is required (EFSA CEF Panel, 882 

2010) if the reference point originates from a 90-day sub-chronic oral toxicity study. An MOS 883 

of less than 300 would indicate that a combined chronic oral toxicity/carcinogenicity study, 884 

Test No. 453 (OECD, 2018b) would be required in Tier II testing. A need for further testing 885 

in Tier II for chronic toxicity/carcinogenicity may also emerge from histological changes that 886 

could be indicative of potential pre-carcinogenic lesions. Alternatively, the applicant may lower 887 

the exposure by limiting the number of food categories for the use and/or the maximum use 888 

levels applied. An MOS which is lower than 100 would raise a safety concern, even if this is 889 

based on the results of a study according to OECD TG 453. In this case the only option is to 890 

reduce exposure. 891 

In addition, a need for Tier II testing may emerge from toxicity observed in the EOGRTS on 892 

reproductive (including possible endocrine effects) and developmental toxicity parameters 893 

and/or neuro- or  immunotoxic effects in the different cohorts. In that case, the MOS criterion 894 

of 300  mentioned above may  not apply. The minimal MOS requirement which is applicable 895 

for effects observed in the reproductive–developmental toxicity leg in the EOGRTS may well 896 

be less than 300, depending on the nature of the effects observed. However, no general 897 

strategy has been developed yet to give a precise cut-off value here and a case-by-case 898 

assessment will be needed to decide on the need for a follow-up in Tier II. Nevertheless, 899 

similar to what has been described above for repeated dose toxicity, the applicant may try to 900 

mitigate the need for testing in Tier II by limiting the number of food categories for use of 901 

the smoke flavouring primary product and/or the maximum use levels applied.  902 

It is further noted that the primary product should be evaluated according to both legs of the 903 

scheme in Figure 1 and that it is not enough to consider only the endpoint for which the lowest 904 

MOS is calculated. The following example may demonstrate this: assume that a MOS for 905 

subchronic toxicity of 200 were calculated and also an MOS for reproductive–developmental 906 

toxicity of 125. It may well be that in such a case the MOS for reproductive–developmental 907 

toxicity is considered sufficient. However, it would be inappropriate to conclude that the 908 

primary product is not of safety concern, since the MOS for subchronic toxicity would be too 909 

low and would indicate a need for further testing in Tier II. 910 
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3.3.4 Additional studies 911 

Apart from data specifically required in this guidance document, there may be additional 912 
toxicity studies that could be supportive for the safety assessment. For instance, toxicity 913 

studies that are not required for evaluation of the primary products, but which may have been 914 

conducted for other purposes (e.g. acute toxicity (see Section 3.3.1), irritation and 915 

sensitisation studies). If such studies are available, they should be submitted as they may 916 

provide useful background information. 917 

 918 

3.4 Safety for the environment  919 

Regulation (EC) No 1334/2008 on flavourings and certain food ingredients with flavouring 920 
properties for use in and on foods lays down rules to ensure protection, where appropriate, 921 

of the environment. 922 

Regarding the potential impact of the use of smoke flavourings on the environment, the Panel 923 

noted the following: 924 

1. Smoke flavouring primary products are produced by pyrolysis of defined types of 925 

woods, i.e. naturally occurring source materials. The type of compounds generated by 926 

this step are expected to be similar to those formed upon conventional burning of 927 

wood. 928 

2. Smoke flavouring primary products are produced under controlled conditions and the 929 

manufacturing process involves, in most cases, the extraction into an aqueous phase. 930 

Constituents with high lipophilicity will, therefore, be absent or present in very low 931 

concentrations. 932 

3. Since primary products are added to foods, their constituents would be subject to 933 

human consumption and metabolism in the body and degradation in the sewage 934 

treatment plant before their release into the environment. It is expected that most of 935 

the constituents present in the primary products are extensively metabolised and/or 936 

readily biodegraded in a sewage treatment plant, and therefore they are of low 937 
concern for the environment.   938 

Based on these considerations, an environmental risk assessment is not required by default.  939 

There may, however, be primary products for which these considerations may be less 940 

applicable or not applicable at all, e.g. primary products which are obtained by manufacturing 941 

processes resulting in an increased proportion of the water-insoluble high-density phase of 942 
condensed smoke (primary tar fraction), see also Section 1.1. In those cases, the applicant 943 

should investigate whether the primary product contains constituents that are not extensively 944 

metabolised and/or readily biodegradable. For these constituents the applicant should provide 945 

evidence to demonstrate absence of concern for the environment. The testing strategy and 946 
risk assessment schemes already described for substances with a similar emission pattern 947 

and/or exposure routes such as biocides (ECHA, 2017) or medicinal products for human use 948 

(EMA, 2019) could be followed. In this respect the generation of data using non-testing 949 

approaches, such as (Q)SAR (ECHA, 2008), could also be considered provided they are 950 

relevant, reliable and adequate for the purpose and are documented in an appropriate manner 951 

(see also ECHA, 2008). Applicants are reminded that, before conducting any testing 952 
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addressing environmental safety, where applicable, any concern for genotoxicity should be 953 

ruled out.  954 

It is noted that smoke flavourings are complex mixtures in which a fraction of components 955 

may not be fully characterised. For the fractions which have not been chemically fully 956 

characterised, it is expected that a qualitative characterisation of the main constituents is 957 

available and that the percentage of unidentified constituents is indicated and is as low as 958 

possible (see Section 1.2.3.4). In this respect, it might be relevant to assess whether the 959 

unidentified constituents might share similar properties of the constituents in the characterised 960 

fraction. On a case-by-case basis, further data might be needed. As already described above, 961 

in some cases (e.g. for primary products which are obtained by manufacturing processes 962 

resulting in an increased proportion of primary tar fraction) further data on the primary 963 

product as a whole, including both the characterised and uncharacterised fraction, may need 964 

to be generated. Further guidance can be found in the OECD guidance document on aquatic 965 

toxicity testing of difficult substances and mixtures (OECD, 2019).  966 

 967 

3.5 Other scientific data   968 

This section is intended to provide a description of other types of scientific data that may be 969 
used to complement and to support the studies required by this guidance document, as 970 

indicated in the above sections. 971 

3.5.1 Published literature 972 

Applicants should provide all the information needed to enable a conclusion on the safety 973 
assessment of a smoke flavouring primary product. This also includes the review of the 974 

published literature on both the smoke flavouring primary product and its characterised 975 

components. This may be particularly relevant for the hazard identification related to 976 

genotoxicity potential and environmental safety of the characterised components (see 977 

Sections 3.2 and 3.4). 978 

The methods used to identify relevant scientific data, including the scope and criteria for 979 

literature searches, should be described in line with the principles of the systematic review 980 
methodology which aims to systematically identify, evaluate and synthesise evidence for a 981 

specific question. In particular, the search methodology (search strategy, search terms and 982 
databases searched) and the relevance and reliability assessment for any retrieved paper 983 
should be fully documented. 984 
This would promote a more structured and transparent use of the body of evidence, reducing 985 
bias in the selection of the studies by the extensiveness and reproducibility of the entire 986 
process. For more detailed instruction on how to identify and select scientific literature 987 

according to the principles of the systematic literature review, applicants should refer to the 988 
EFSA guidance on application of systematic review methodology to food and feed safety 989 

assessments to support decision making (EFSA, 2010). 990 
 991 

3.5.2  Information on existing evaluation from other regulatory bodies 992 

Information on any existing evaluations and authorisations should be provided for the smoke 993 

flavouring primary product. This should include details of the body which carried out the 994 
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evaluation and when this was undertaken. Any relevant data/studies generated/conducted in 995 

the context of other regulatory frameworks should be provided in full. 996 

 997 

4 Uncertainty 998 

4.1 Introduction to uncertainty analysis 999 

Uncertainty is any limitation in knowledge. Uncertainty analysis is part of the risk assessment 1000 

performed by EFSA. In line with the principles described in the EFSA Scientific Committee’s 1001 

Guidance on Uncertainty Analysis (EFSA Scientific Committee, 2018), each step of the risk 1002 

assessment performed by EFSA should clearly and unambiguously document what sources of 1003 

uncertainty have been identified and evaluate their impact on certainty in the assessment 1004 
conclusion. This applies to all EFSA’s areas of work, all types of scientific assessment and all 1005 

types of uncertainty affecting assessment. An uncertainty analysis is usually planned as a 1006 

process in which individual sources are identified, characterised and combined with the aim 1007 

of evaluating overall uncertainty in the output of the assessment.  1008 

4.2 Approach to treat uncertainties in the risk assessment of smoke 1009 

flavouring primary products 1010 

The risk assessment of a smoke flavouring primary product aims to evaluate whether a 1011 

primary product is a concern for human health and the environment. As described in detail in 1012 

the previous sections of this guidance, the risk assessment is a step-wise approach and each 1013 

step requires specific considerations with respect to uncertainties.  1014 

Identification and characterisation of uncertainties in the standardised procedure for the risk 1015 

assessment for smoke flavouring primary products has been described in parallel to the 1016 

specification of data requirements in this guidance document. The standardised procedure 1017 

covers every step of the risk assessment and is accepted by the assessors and decision-makers 1018 

as providing an appropriate basis for decision-making (see Section 6 of the EFSA Guidance for 1019 

uncertainty analysis (EFSA Scientific Committee, 2018)).  1020 

Specifying a standardised procedure and its associated uncertainty analysis is efficient 1021 

because it helps the assessors to identify and plan for uncertainties in each assessment of a 1022 

smoke flavouring primary product.  1023 

The list of standard uncertainties affecting the assessment of smoke flavourings and how 1024 

these are treated in the standardised procedure for smoke flavouring primary products is 1025 

described in Table 1 in Appendix G. EFSA considers that the approaches taken to address 1026 

these uncertainties are sufficient to meet the protection goals as specified in Regulation (EC) 1027 

No 2065/2003. The presence of non-standard uncertainties in a risk assessment is a trigger 1028 

for a more detailed uncertainty analysis when a standardised procedure may not be sufficient. 1029 

Table 1 in Appendix G includes criteria to aid EFSA in determining whether non-standard 1030 

uncertainties are present, i.e. additional uncertainties that go beyond the standard 1031 

uncertainties covered by the standardised procedure.  1032 
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4.3 What is required by the applicants 1033 

Applicants do not need to describe or assess the uncertainties themselves. After submission, 1034 

the uncertainty in e.g. manufacturing, composition, exposure estimates and toxicity is 1035 

characterised by EFSA. When assessing submitted applications for smoke flavouring primary 1036 
products, EFSA will check whether there are any uncertainties beyond those listed as standard 1037 

uncertainties. If so, EFSA will evaluate their impact on the results from the standardised 1038 

procedure (Section 3 in EFSA Scientific Committee, 2018) or, if non-standard uncertainties are 1039 

substantial, perform a case-specific assessment (Section 4 in EFSA Scientific Committee, 1040 

2018). Applicants should be aware that a case-specific assessment may require more data, 1041 

expert judgement or modelling to alleviate uncertainty concerns related to the non-standard 1042 

character of the application. 1043 

 1044 

 1045 

  1046 
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Abbreviations 1154 

ADME - absorption, distribution, metabolism and excretion 1155 

BMD - benchmark dose  1156 

BMDL - benchmark dose lower confidence limit 1157 

EOGRT - Extended One-Generation Reproduction Toxicity study  1158 

FAIM - Food Additive Intake Model 1159 

FID - flame ionisation detector 1160 

GC - gas chromatography 1161 

GLP - good laboratory practices 1162 

GMP - good manufacturing practices 1163 

GPC - gel permeation chromatography  1164 

GNPD - global new products database GPC gel permeation chromatography  1165 

HACCP  - hazard analysis and critical control points 1166 

HPLC - high performance liquid chromatography  1167 

ISO - International Organization for Standardization  1168 

LOD - limit of detection  1169 

LOQ - limit of quantification  1170 

MOS - margin of safety 1171 

MPL - maximum permitted level 1172 

OECD - Organisation for Economic Co-operation and Development 1173 

PAHs -  polycyclic aromatic hydrocarbons 1174 

(Q)SAR  - quantitative structure-activity relationship  1175 

SAR - structure-activity relationship 1176 

TG - test guideline 1177 

TTC - Threshold of Toxicological Concern  1178 
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Appendix A – Priority group of PAHs to be analysed  1179 

 1180 

 Compounds Structure Molecular weight  

    

1 Benz[a]anthracene 
 

228 AMU 

2 Benzo[b]fluoranthene 
 

252 AMU 

3 Benzo[j]fluoranthene 

 

252 AMU 

4 Benzo[k]fluoranthene 
 

252 AMU 

5 Benzo[ghi]perylene 

 

276 AMU 

6 Benzo[a]pyrene 
 

252 AMU 

7 Chrysene 
 

228 AMU 

8 Cyclopenta[cd]pyrene 

 

226 AMU 

9 Dibenz[a,h]anthracene 

 

278 AMU 

10 Dibenzo[a,e]pyrene 

 

302 AMU 

11 Dibenzo[a,h]pyrene 
 

302 AMU 

12 Dibenzo[a,i]pyrene 

 

302 AMU 

13 Dibenzo[a,l]pyrene 

 

302 AMU 

14 Indeno[1,2,3-cd]pyrene 
 

276 AMU 

15 5-Methylchrysene 
 

242 AMU 

 

16 

 
Benzo[c]fluorene  

 

216 AMU 
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Appendix B – Format for the submission of the proposed 1181 

specifications of a smoke flavouring primary product 1182 

 1183 

Name of smoke flavouring primary product  
Source materials:  

• woods  

• other ingredients  

Identity parameters:  

• Physicochemical parameters:  

- pH  

- density  

- refraction index  

- staining index   

Chemical composition:  

• Chemical classes:  

- acids  

- carbonyls  

- phenols  

• 20 principal constituents of the volatile 

fraction 

 

Purity:  

• Polycyclic aromatic hydrocarbons (PAHs)  

• Heavy metals:  

- Lead  

- Arsenic  

- Cadmium  

- Mercury  

 1184 

  1185 
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Appendix C – Genotoxicity assessment of primary 1186 

products 1187 

 1188 

 1189 

Figure 1: Evaluation scheme for the genotoxicity assessment of smoke flavouring primary 1190 

products 1191 

  1192 
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Appendix D – In silico computational platforms 1193 

 1194 

Table 1: Examples of in silico computational platforms that can be used to estimate the toxic 1195 

effects or properties of individual chemicals. The table provides references with the full 1196 
description of the platforms and the methods, together with their status (commercial or 1197 

public). 1198 

Commercial  
ADMET  https://www.simulations-plus.com/software/admetpredictor/ 

ACD https://www.acdlabs.com/ 

Lhasa https://www.lhasalimited.org/ 

CASE http://www.multicase.com/case-ultra 

TIMES http://oasis-lmc.org/products/software/times.aspx 

  

Public  

Danish QSAR 
DB 

http://qsar.food.dtu.dk/ 

Lazar https://www.in-silico.de/ 
OECD (Q)SAR 

Toolbox 

https://www.oecd.org/chemicalsafety/risk-assessment/oecd-qsar-

toolbox.htm 
ToxTree http://toxtree.sourceforge.net/ 

VEGA platform https://www.vegahub.eu/ 

 1199 
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Appendix E – Tiered toxicity testing of primary products 1201 

 1202 

 1203 

 1204 

 1205 
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Appendix F – Decision scheme for Tier II toxicity testing  1206 
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Figure 1: The decision scheme is based on the outcome of the Tier I testing for subchronic repeated dose toxicity and reproductive–developmental 1209 

toxicity testing in combination with the outcome of the exposure assessment. It is applicable to both new and renewal applications for smoke flavouring 1210 

primary products. The scheme is the conceptual representation of the considerations leading to either the identification of needs for Tier II testing or 1211 

to the conclusion of “no concern” on the basis of the data available after Tier I. Following Tier II, a final conclusion will be reached, which could be 1212 

either “there is a safety concern for the smoke flavouring primary product based on the proposed uses and use levels” or “there is no safety concern 1213 

for the primary product based on the proposed uses and use levels”.  1214 

The decision scheme starts at the top with the derivation of the  reference point derived for subchronic repeated dose toxicity (subchr) resulting from 1215 

the Tier I testing (yellow shading). The initial exposure estimate (yellow shading) is also input data that is needed for the calculation of the MOS for 1216 

subchronic repeated dose toxicity (MOSsubchr) at Tier I. The Reference Point for reproductive-developmental toxicity (repro-dev) after Tier I (blue 1217 

shading) is consecutive  input data which should be combined with the exposure estimate as based on the initially submitted information submitted by 1218 

the applicant or with a lowered exposure estimate following the Tier I assessment of subchronic toxicity (blue shading). From these the MOS for 1219 
reproductive / developmental toxicity can be calculated (MOSrepro-dev). 1220 

The diamonds in the decision scheme include two types of questions: a) whether the MOSsubchr or MOSrepro-dev or the MOS for chronic toxicity and 1221 

carcinogenicity study (MOSchronic/carc) are sufficient to conclude that the primary product can be considered to be of no safety concern under the proposed 1222 

conditions of use. For more details on the numerical cut-offs for the MOS, refer to Section 3.3.3; b) whether it is possible to lower the exposure 1223 

estimates. This could be achieved by refining the exposure estimates (to be done by EFSA during the risk assessment). If this does not result in a 1224 

sufficient MOS, the exposure can subsequently be lowered by lowering the (proposed) use levels and/or by reducing the uses (t o be done by the 1225 

applicant). 1226 

If the answer to the questions in the diamonds is No (N), i.e. if the MOS are too low and if it is not possible to lower the exposure estimate, a need for 1227 

additional toxicity testing in Tier II is triggered, either for chronic toxicity and carcinogenicity testing (chronic/carc) and/or for additional testing to 1228 

follow-up toxicity effects observed in the EOGRTS (e.g. endocrine-, neuro- and immuno-toxicity effects). If after the Tier II testing the MOS are still 1229 

too low, the smoke flavouring primary product is concluded to be of safety concern under the proposed conditions of use. On the other hand, if the 1230 

answer to the questions in the diamonds is addressing the magnitude of the MOS is Yes (Y), it can be concluded that the smoke flavouring primary 1231 
product is safe under the proposed conditions of use.” 1232 
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Appendix G – List of standard sources of uncertainty 1234 

 1235 
Table 1: List of sources of uncertainties treated by the standardised assessment of smoke 1236 

flavouring primary products, how they are treated in the standard procedure, and criteria to 1237 

support the judgement to be made by EFSA when uncertainties are standard.  1238 

 1239 

ID Location of 
standard 
uncertainty 

Treatment in 
standardised 
procedure 

 

Criteria to be a standard 
uncertainty 

1 Manufacturing of 
the primary 
product  

(1.1) 

Require the applicant 
to provide a detailed 
description of the 

method of 
manufacturing. 

 

Method of manufacturing is 
described with enough detail to 
ensure a consistent production of 

the primary product complying with 
the specification. 

2 Chemical 

composition 
(1.2.3) 

Require the applicant 

to apply appropriate 

methods to sample 

and to analyse the 

volatile and non-

volatile parts of the 

primary product.  
 

Methods are appropriate and comply 

with the requested performance and 
quality criteria. A detailed description 

of the methods applied is included in 
the dossier. 

3 Unidentified 
fraction  

(1.2.3.4) 

Require the applicant 
to demonstrate that 

efforts have been 
made to reduce the 

unidentified fraction.  
 

Unidentified fraction is below the 
limit requested in Regulation (EC) 

No 627/2006 and, regardless of 
these limits, 

sufficient analytical efforts to reduce 
the fraction of unidentified 
components have been 
demonstrated. 
 

4 Reproducibility of 
the production 
(1.2.3.6) 
 
 

 
 

 
 

 
 
 
 
 
 

 
 

Require the applicant 
to provide analytical 
data on at least five 
batches, including a 
description of how 

they were selected 
and ensure that the 

batches analysed 
cover the range of 

different proportions 
of source materials 
intended to be used.  
EFSA will estimate 
batch-to-batch 
variability with 

statistical methods.  
 

The batches are from different 
production runs. If applicable, for 
each batch, the proportions of 
woods are indicated and the batches 
analysed cover the range of source 

materials. 
Batch-to-batch variability per 

identified compound is acceptable. 
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5 PAH levels 
(1.2.3.5) 

Require the applicant 
to show that the 

methods used to 
analyse PAHs fulfil the 

performance criteria 
of Regulation (EC) No 
627/2006.  
EFSA will estimate 
average level per PAH 
and batch-to-batch 

variability per PAH 
with statistical 

methods.  
 

Selection procedure acceptable. The 
average levels of individual PAHs, 

the respective relative standard 
deviations, and the applied limits of 

detection and quantification are 
assessed. 

6 Proposed use 
levels 

(2.1)  

EFSA will perform the 
risk assessment based 

on the information 
submitted by the 

applicant on proposed 
maximum and 
(expected) typical use 
levels. No uncertainty 
is taken into account 
in these levels, other 

than ensuring that the 
definitions of typical 

and maximum use 
levels are 

unambiguous to avoid 
different 
interpretations.  
 

Definitions of use levels are judged 
as unambiguous by EFSA. 

7 Food consumption 
data for the foods 
in which the 
primary product is 
(proposed to be)  
used 

EFSA will estimate the 
exposure based on 
the food consumption 
data in the EFSA 
Comprehensive 
European Food 

Consumption 
Database and will 

consider indications of 
low reliability in the 

estimates. 
 

Documentation that there was no 
indication of low reliability in the 
exposure estimates due to 
limitations in the food consumption 
data. 

8 Genotoxicity 
testing of 

individual 

components or of 
the unidentified 
fraction 
(3.2) 

Require the applicant 
to perform the 

genotoxicity testing of 

the individual 
components  
according to the 
relevant OECD TGs 

Genotoxicity testing performed in 
line with the criteria reported in 

relevant OECD TG for genotoxicity 

testing. Absence of any issues 
indicating non-standard uncertainties 
affecting interpretation of the 
results. 
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 for genotoxicity 
assays. 

 
Require the applicant 

to perform 
genotoxicity testing of 
the whole mixture 
containing the 
unidentified part (only 
if the identified 

components are of no 
concern for 

genotoxicity and if 
separation of the 

unidentified fraction 
for experimental 
testing is not 
feasible). 
 

  

9 Lack of 
experimental data 
on genotoxicity on 
individual 
components 

(3.2.1) 

Require the applicant 
to apply in silico 
assessment on the 
individual components 
for which the 

experimental data on 
genotoxicity are 

missing, when the 
conditions described 

in Section 3.2.1 of this 
guidance are met.  
 

The conditions for the acceptability 
of the applied (Q)SAR methods are 
met as described in Section 3.2.1. 

10 Acute toxicity 

(3.3.1) 
 

No default 

requirement for acute 
toxicity data. 
 

No criteria needed. Based on 

previous assessments, it is 
considered unlikely that primary 
products of smoke flavourings are 
potent acute toxicants. 

11 Toxicokinetics 
(ADME) 
(3.3.2) 
 

No default 
requirement to assess 
ADME of the whole 
primary product. 
 

Manufacturing process and 
compositional data do not indicate 
the presence of constituents in the 
primary product that might trigger 
the need for specific ADME 
assessments.  

14 Type of toxicity 

study 
(3.3.3) 

Add uncertainty 

factors to adjust the 
requirement for an 
adequate MOS 

according to the type 
of toxicity data 

available.  
 

See Section 3.3.3 
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15 Quality of toxicity 
studies 

(3.1 and 3.3.3) 
 

Require the applicant 
to conduct and report 

toxicity studies in 
conformity with 

relevant OECD TG. 
 

Compliance of the toxicity studies 
with the relevant OECD TG. Absence 

of any issues indicating non-
standard uncertainties affecting 

interpretation of the results. 
Consistency of the results if more 
than one study of the same type is 
available. 

16 Toxicity of 
unidentified 
fraction 
(3.3.3) 

Require the applicant 
to perform toxicity 
testing with the whole 
primary product.  

Confirmation that the whole primary 
product was tested in the toxicity 
studies using a representative batch.  

17 Representativeness 
of the batch 
selected for 

toxicity testing 
(3.1) 

EFSA will evaluate 
whether the tested 
batch is 

representative of the 
material of commerce 
based on its 

description, its 
compositional data 

and the criteria for its 
selection. 

 

No indication that batch(es) used in 
toxicity testing are not 
representative of the material of 

commerce.  
  

18 Reference point for 

toxicity 
(3.3.3) 

EFSA will estimate the 

benchmark dose 
corresponding to a 

specified effect 
(BMD), considering 
alternative dose-
response functions, 
and derive a lower 
bound of a 95% 

probability or 
confidence interval on 

the BMD.  
To minimise errors in 

data management, 
the applicants are 
asked to provide raw 
data in a specific 
format (see Section 
3.3.3). 

 

Transparency about the method 

used to estimate the BMDL. The 
BMDL estimate should be for the 

required effect size and should be 
statistically reliable (see criteria in 
the Scientific Committee Guidance 
on Dose Response Modelling (EFSA 
Scientific Committee, 2017b or later 
updates thereof).   

19 Data on 
environmental 
safety  

(3.4) 

No default 
requirement for 
environmental risk 

assessment, provided 
that the 

manufacturing 
process employed 

does not indicate that 

Assessment of the manufacturing 
process of the primary product does 
not indicate a potential for the 

presence of constituents that are not 
extensively metabolised and/or 

readily biodegradable.  
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the primary product 
may contain 

constituents that are 
not extensively 

metabolised and/or 
readily biodegradable.  

 1240 
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