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ABSTRACT 

These proceedings are a record of the Concawe workshop held in Helsinki, Finland 
at the European Chemicals Agency (ECHA) on the 8th November 2023.   

The workshop aimed to increase the understanding of regulators, industry 
scientists, and academic scientists about the challenges in analysis of petroleum 
UVCB substance composition to support EU REACH human health & environment 
hazard assessments, particularly with regard to high boiling point and high-
complexity petroleum substances. Posters from ten academic and independent 
testing laboratories were presented to demonstrate the current analytical 
capabilities with these substances. 

The 130 attendees from ECHA, Member State competent authorities, the oil and 
chemical industries and analytical laboratories discussed both the chemical analysis 
requirements of the REACH regulations with presentations from ECHA and Concawe 
and the potential to provide information to meet these requirements with the 
current and evolving analytical technologies. 

Discussions at the workshop highlighted the need for further work to clarify the 
analytical data required to comply with regulations. A number of limitations in the 
currently available analytical technologies are to be addressed including the 
extension of comprehensive and quantitative analysis of constituent groups with 
carbon numbers above C30 and the development of mass spectrometric output and 
data interpretation to allow both quantitative and structural information to be 
determined. 
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SUMMARY 

These proceedings are a non-verbatim record of the Concawe workshop held in 
Helsinki, Finland at the European Chemicals Agency (ECHA) on the 8th November 
2023.   

The workshop aimed to increase the understanding of regulators, industry and 
academia about the challenges in analysis of petroleum UVCB substance 
composition to support EU REACH human health and environmental hazard 
assessment, particularly with regard to higher boiling point and more complex 
substances.  

Participants included 130 attendees from ECHA, Member State competent 
authorities, the oil and chemical industries and analytical laboratories.  

The meeting opened with presentations from ECHA and Concawe summarizing the 
chemical analysis requirements of the REACH regulations. A poster session followed 
with presentations from ten academic and independent analytical testing 
laboratories to demonstrate the current capabilities in petroleum substance 
characterisation across a range of technologies. 

Breakout groups were formed to discuss the challenges laid out in the ECHA and 
Concawe presentations and the output of these discussions was summarised. A 
Concawe project (termed the “All-Constituent Challenge” (ACC)) was launched in a 
session for analytical laboratories immediately following the workshop. The ACC 
project aims to allow analytical laboratories to demonstrate their capabilities in 
providing as much compositional information as possible for a set of heavy (>C30) 
petroleum substances.  

Discussions at the workshop highlighted the need to for further work to clarify the 
analytical data required to comply with EU REACH regulations. A number of 
limitations in the currently available analytical technologies are to be addressed 
including the extension of comprehensive and quantitative analysis of constituent 
groups above C30 and the development of mass spectrometric output and data 
interpretation to allow both quantitative and structural information to be 
determined in the absence of analytical standard reference compounds for most 
constituents. 
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1. INTRODUCTION 

Concawe manages the EU REACH registration dossiers of over 140 registered 
petroleum UVCB (2) substances grouped into 20 categories ranging from light (e.g., 
naphtha) to heavy (e.g. bitumen) substances. The EU REACH Regulation (1) requires 
registrants of UVCB substances to provide detailed and comprehensive, qualitative 
and quantitative information on the constituents present in these substances. This 
detailed information is required both to assess the potential environmental and 
human health impacts of these substances in normal use and, owing to the variation 
in their composition, to assess the degree of similarity between substances such 
that results obtained from toxicity tests can be applied from one substance to 
another (“read-across”).  

Naphthas (carbon chain length ~C4-C12), which contain a few hundred constituents, 
are relatively straightforward to characterise by gas chromatography (GC). 
Kerosines (~C9-C16), which contain several thousand constituents, and middle 
distillate substances such as diesel fuels (~C10-C26), which contain hundreds of 
thousands of constituents, can be characterised with sufficient granularity by 
comprehensive two-dimensional gas chromatography (GC x GC). However, it 
becomes increasingly challenging to characterise the heavier (>C30) petroleum 
substances such as lubricating oils, heavy fuel oils and bitumens which can contain 
many millions of constituents. The complexity of such substances not only arises 
from the exponential increase in isomers with carbon number but also from the 
more varied chemical functional groups (and multi-functionality) within the 
constituents present.  

ECHA accepts that, for read-across purposes, it might not be possible (or practical) 
to identify all the constituents present in some UVCB substances and in these cases 
other approaches for demonstrating similarity between substances can be applied 
(3). One suggested approach is “fingerprinting” the UVCB substance by providing a 
relative quantitative overview of the constituents present using an appropriate 
analytical technique, although a condition of such an approach is that the 
measurement should cover >95% of the individual constituents present.  

There are many publications describing analytical techniques which provide 
information on the identity of constituents present in the heavier petroleum 
substances. However, from our perspective, these papers do not provide both 
qualitative and quantitative information and/or only provide such information for a 
small fraction of the total substance.  

In addition to the need for comprehensive substance-level analysis, targeted 
analysis of specific constituents is also important and might provide further 
toxicological insights. Further, regulatory obligations for the analysis of degradation 
products of UVCB substances require a larger suite of analytical approaches to 
capture the evolving structures.  

The main challenge, therefore, is how to provide detailed and comprehensive, 
qualitative and quantitative information on petroleum substances constituents, 
which can then be used for regulatory assessment.  
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The Concawe All-Constituent Challenge (ACC) project aims to:  

• Determine specific analytical approaches that can most fully quantify 

constituents/constituent groups of hydrocarbon substance streams with 

carbon ranges >C30 

• Determine methods for identifying constituents, in particular those of 

potential regulatory interest  

• Provide information to regulators regarding the limits of analysis of 

hydrocarbon substance constituents.  

Analytical laboratories will be invited to analyse the same set of hydrocarbon 
substance samples (i.e., gas oil, residual aromatic extract, lubricant base oil, 
bitumen, heavy vacuum oil and paraffin wax) with the analytical approach of their 
choice to provide as much quantitative information as possible for the constituents 
within the samples. Data from each analytical approach will be collated and 
analysed by Concawe to determine the most appropriate analytical approaches for 
each of these petroleum substance types. 
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2. WORKSHOP PROGRAMME AND PRESENTATIONS 

Details of the workshop programme and presentations are available in Appendices 
2-10. 

Regulatory Challenge Session 

• Objectives and practicalities of the day. A scene setting presentation by 
Carol Banner (Science Executive for Substance Identification at Concawe), 
and the workshop facilitator Glen Carty (REACH & Regulatory Compliance 
Manager at Shell and chair of the Concawe REACH Management Group). 

• What are the requirements for analytical data in REACH substance hazard 
assessment and the challenges faced with hydrocarbon UVCB substances? A 
joint presentation from Michał Skowron (Senior Scientific Officer at ECHA) 
and Carol Banner. 

• Regulatory challenges. This panel discussion presented by Delina Lyon 
(Science Executive for Environment at Concawe) and Nicholas Synhaeve 
(Science Executive for Human Health at Concawe), engaged workshop 
participants with two questions: 

o What analytical information do we need to support health and 
environmental hazard assessments? 

o What criteria does the analytical information need to meet? 

The Regulatory challenges session was concluded by a presentation of Michał 
Skowron “What is ECHA not seeing/not seeing clearly enough as input from 
Industry?” 

All-Constituent Challenge Session 

• All-Constituent Challenge: Overview of objectives, approach and 
participating analytical labs presented by Carol Banner. This was followed 
by a brief introduction to the workshop posters and analytical capabilities 
by each of the analytical laboratory representatives. 

• Analytical laboratories presented posters describing their analytical 
capabilities in compositional analysis of petroleum substances. Details of 
posters are found in Appendix 10. 
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Laboratory Technology 

Biochemical Institute for 
Environmental Carcinogens 
(BIU) 

Polycyclic Aromatic Hydrocarbons (PAH) by GC/MS 

Intertek (ITS) UK Field desorption time-of-flight mass spectrometry (FD-TOFMS) 

JPEC Japan Fourier-transform ion cyclotron resonance (FTICR) – mass 
spectrometry 

Lommatzsch and Säger GCxGC and HPLC-GC 

SGS Germany Derivatisation QTOF-MS, GCxGC FID 

SINTEF 
Fourier-transform ion cyclotron resonance (FTICR) – mass 
spectrometry 

Texas A&M Ion Mobility Mass Spectrometry (summary only) 

University of Glasgow 2-dimensional gas chromatography (GCxGC)-TOF-MS 

University of Plymouth Range of chromatography/MS 

University of Southampton Supercritical fluid chromatography (SFC)-MS, HPLC-MS, GCxGC-MS 

University of Warwick 
Fourier-transform ion cyclotron resonance (FTICR) – mass 
spectrometry 

 

• An introduction to the breakout sessions was then presented by Glen Carty. 
Workshop participants in Helsinki were split into 4 groups and online participants 
into 2 groups to discuss the following questions: 

o What was your key learning from today? 

o Which current technologies can deliver the required data? (Short 
term delivery) 

o What are the priorities for development of analytical approaches? 
(Medium to long term delivery) 

o Are there potential synergies between laboratories and 
complementary approaches? 

o Which requirements still appear unattainable? 

• Feedback was provided by moderators of each of the six breakout groups and 
summarised by Concawe and ECHA 
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3. FEEDBACK FROM BREAKOUT GROUP DISCUSSIONS 

3.1. REGULATORY CHALLENGES SESSION 

There were 130 registered attendees to the meeting, both online and in person. 
Based on self-reporting during a Mentimeter survey, 6 identified as academia, 16 as 
regulators, 4 as CRO’s, 48 as industry, and 1 with no stated affiliation. Two guiding 
questions were posed to the attendees: 

Q: “What analytical information do we need to support human health and/or 
environmental hazard assessments?”  

A: Workshop participants raised that the analytical information should be: 

• Fit for purpose according to the end point being assessed (human health and 
environmental hazard assessment) and whether read across or direct 
substance assessment is being applied. 

• Comprehensive, i.e., describing the entire substance composition 

• Provided for all registered petroleum substances, including heavier 
substances > C30. 

• Describing constituent/constituent group structure (including molecular 
mass) and concentration. 

• Describing the variability in concentration of constituents and/or 
constituent groups across samples of the same substance. 

• Able to distinguish between a variety of structural isomers & presence of 
functional groups (e.g., double bond equivalent and heteroatoms), 
hydrocarbon chain position and degree of branching of constituents. This is 
particularly relevant in support of environmental hazard assessment.  

• Obtained with the application of marker substances (including synthetic 
standards) to provide a means to quantify petroleum substance 
constituents. 

• Able to support an assessment of potential for exposure through constituent 
bioavailability (lipophilicity/hydrophobicity partitioning). 

• Able to support the identification of metabolites and breakdown products 
of petroleum substances.  

• Able to verify the doses of test substances in hazard assessment studies. 

 
Q: “What criteria does the analytical information need to meet?” 
 
A: Workshop participants considered the following important: 

 

• The analytical information requires sufficient granularity (detailed 
compositional information), although a definition of “sufficient” was not 
determined 
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• The interpretation of analytical data needs to take into consideration 
matrix effects which may impact the ability to identify / quantify individual 
or groups of constituents because they are poorly resolved or their ability 
to ionise is compromised by high concentrations of other constituents. For 
example, a constituent group may not be identified in a whole petroleum 
substance sample, but may be detected in a fraction of that same sample.  

• The importance of analytical method repeatability and reproducibility was 
highlighted by participants. In cases where there are analyses of multiple 
samples per substance for the purposes of read across at a single laboratory 
in a single experiment, method repeatability and reproducibility may be 
less important than in cases where studies are done for the purposes of 
substance identification.  

• Appropriate analytical methodology needs to be accompanied by expertise 
in analytical data interpretation in order to make sense of instrument 
output (e.g., statistical analyses, multivariate data interpretation).  

• A measurement of precision in quantitative analyses. No guidance had been 
provided on the requirements for precision. 

• Speed of analysis was also considered to be important. With such complex 
substances, detailed analysis and data interpretation can take considerable 
time. A pragmatic approach is required in order to meet regulatory 
timelines. 

 

3.2. BREAKOUT SESSION 

Feedback from the six breakout groups for each of the five steering questions is 
summarised as follows:  

3.2.1. What was your key learning from today? 

The range of analytical capabilities presented by the laboratories at the workshop 
was acknowledged to be impressive and an open exchange between participants 
gave good insight into the strengths and weaknesses of each analytical approach. 
This valuable interaction between analytical laboratories, academia, industry and 
regulators was a good starting point to understand how such technologies may be 
applied to support hazard assessments. However, there are limitations in the 
current technologies such that regulatory needs for comprehensive quantitative 
analysis of all constituents / constituent groups are not met for the full range of 
petroleum substances, particularly those with a carbon number range beyond C30. 
Furthermore, targeted analysis to identify specific hazardous constituents or 
constituent groups still requires alignment of regulatory requirements with 
analytical capabilities.  

Participants expressed a need to continue this discussion across sectors to further 
clarify the regulatory requirements in the context of what is practically feasible and 
to maintain awareness of evolving analytical capabilities. 

The approach to be applied in the analysis of petroleum substance constituents 
needs to be fit-for-purpose. This relates to the specifics of the substance itself 
including the carbon number range which impacts the choice of analytical methods 
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(separation and detection). The specific hazard end point and whether read-across 
in hazard assessment is applied will also determine the required analytical 
characterisation, for example qualitative analysis of isomeric constituents may 
support Persistence and Bioaccumulation assessment, while quantitative 
information on constituent group concentration variability is required to support 
structural similarity as a basis for read across in hazard assessment.  

With this diversity of requirements, further clarity was requested by participants as 
to what should be characterised (whole substance, groups of constituents, or 
individual constituents) and the basis for grouping of constituents. 

The workshop helped highlight the differences in the analytical requirements to 
support Annex VI substance identification and sameness for registration within a 
joint submission and Annex XI Section 15 requirements for supporting substance 
structural similarity for read-across in hazard assessment. While Annex VI requires 
standard industry analytical methods applied by registrants to deliver basic 
quantitative information about carbon number and hydrocarbon class, Annex XI 
requires more granular information on the concentration of constituent groups and 
the variability in concentration of these constituent groups across multiple samples 
of the substance. 

Participants at the workshop expressed the need for method standardisation for the 
methods applied to structural similarity assessment. This is currently possible for 
existing analytical approaches for substances <C30, e.g., Detailed Hydrocarbon 
Analysis (DHA) of naphthas (C5-C12), but is not currently the case for analytical 
techniques such as two-dimensional gas chromatography (GC x GC) applied to gas 
oils (C12-C30). Analytical methods to support structural similarity of substances 
above C30 still need to be developed. 

Given the complexity of petroleum substances, many with hundreds of thousands of 
constituents, the impact of matrix effects on analytical characterisation was 
highlighted at the workshop. Such effects mean that the ability to detect and 
measure a single constituent or constituent group (i.e., analyte of interest) may be 
impacted by the presence and concentrations of other constituents. This may 
prevent effective separation of the analyte of interest from other constituents 
and/or impact its degree of ionisation and therefore detection by mass 
spectrometry. Such matrix effects may mean that an inaccurately lower 
concentration of a constituent or constituent group is measured in a sample of the 
full substance compared with a fraction of the same sample with fewer 
constituents. 

3.2.2. Which current technologies can deliver the required data? (Short-term 
delivery) 

Participants expressed that the achievement of short-term goals requires, from the 
outset, a structured approach together with an understanding of the data required 
by regulators, including key parameters of granularity of constituent group 
information and precision in quantification and the role of all parties involved 
(regulators, industry (eco)toxicologists and analytical chemists/data analysts). 

The early development of a structured database for the collection, sharing and 
comparison of data across analytical technologies and sample types (full sample, 
constituent groups and individual constituents) was noted as a valuable tool in 
attaining the required characterisation of petroleum substance constituents.  
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Currently, comprehensive two-dimensional gas chromatography (GC x GC) for 
substances in the carbon range C6-C30 coupled with hydrocarbon space mapping 
(visual map of relative concentrations of constituent groups (hydrocarbon class per 
carbon number) across multiple samples per substance) can deliver what is 
understood to be the required data to assess substance similarity and compositional 
variability across samples to support read across and selection of “representative” 
or “worst-case” substances. 

The main priority is on quantitation of petroleum substances constituents and 
constituent groups in the range >C30. There were diverse opinions expressed by 
participants on whether current technologies including Orbitrap-MS, ion mobility MS 
and Fourier Transform Ion Cyclotron Resonance MS can deliver the required data for 
these heavier substances. It was also considered that one technology alone is 
unlikely to provide the required data for all petroleum substances. 

While whole substance fingerprinting with a range of mass spectrometric 
technologies can currently provide detailed molecular formulae for many thousands 
of constituents, in the absence of calibration standards (e.g., synthetic reference 
compounds), quantitation of these detected molecules is not possible. Participants 
questioned whether the provision of molecular formulae is sufficient to meet 
regulatory requirements 

The pre-fractionation of petroleum substance samples can help reduce the potential 
for matrix effects. However, concern was raised around the precision of the 
fractionation (does a saturate fraction only contain saturates?) and the integrity of 
fractions impacted by the potential for oxidation/photodegradation during the 
process and therefore the loss or modification of constituents. Some examples of 
short-term delivery based on pre-fractionation and coupling of analytical 
technologies are:  

• GC x GC coupled with pre-fractionation by High Performance Liquid 
Chromatography (HPLC) and detection by mass spectrometry may be able 
to extend characterisation to the C50 range for alkane constituents such as 
in paraffin waxes. Aromatic constituents will have a more limited scope, 
possibly to C40. 

• Field Ionisation Mass Spectrometry (FIMS) can be used to characterise 
saturate and aromatic fractions of Lubricant Base Oils (LBO) in the carbon 
range up to C40. 

3.2.3. What are the priorities for development of analytical approaches? 
(Medium to long-term delivery) 

Workshop participants expressed the following priorities in the medium to long 
term: 

• A need to maintain dialogue across the respective technical disciplines and 
stakeholders in order to share approaches and understand method 
practicalities and limitations.  

• A recognition that multiple analytical technologies will be required to address 
any regulatory question. Such developments could include: 

o The application of Super Critical Fluid Chromatography with Flame Ionisation 
Detection and Mass Spectrometry (SFC FID/MS). This approach should allow 
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the identification and quantitation of constituents up to carbon number 
C138. 

o The application of a Vacuum Ultraviolet (VUV) detection coupled to GC x GC 
could improve identification of functional groups and heteroatoms (sulphur 
and nitrogen containing molecules) within hydrocarbon blocks. Currently 
the ability to determine structural isomers and functional groups is limited 
by molecular size. 

o The development of alternative ionisation sources for mass spectrometry such 
as Soft Ionization by Chemical Reaction In-Transfer (SICRIT) cold plasma 
ionisation and two-step laser ionisation (also known as post ablation 
ionisation) will also improve ionisation efficiencies of difficult-to-ionise 
hydrocarbon classes and substances. 

• A recognition that high resolution analytical methods may only be available in a 
few specialised analytical laboratories and not necessarily available in the 
facilities where hazard testing is performed. In cases where a high-resolution 
analytical method is required for valid hazard testing, it may be challenging to 
perform the test under Good Laboratory Practice (GLP) since this generally 
requires in-house analytical methods and not the use of external laboratory 
results.  

• Develop understanding of alternative approaches to compare data from different 
samples in assessment of structural similarity and variability. 

• Develop better procedures for selection of “representative” and “worst-case” 
substances. 

• Combine and integrate chemical analysis with in vitro and/or in vivo hazard 
assessment studies. 

• Identify key constituents driving hazard effects and an understanding of their 
mechanism of action. 

• A strong recognition of concern regarding the volumes of data that will be 
generated and to ensure this is aligned with regulatory requirements  

 

3.2.4. Are there potential synergies between laboratories / complementary 
approaches? 

Workshop participants expressed the following potential for synergies between 
laboratories and / or complimentary approaches 

• Participants expressed interest in the range of analytical approaches 
presented and agreed the workshop and the subsequent All-Constituent 
Challenge provide an opportunity for groups to learn about the other 
methodologies which could be a catalyst for future collaborative work 
including a comparison of data generated using different analytical 
techniques. 

• Further work is needed to understand how to transition in-house 
methodologies performed by few laboratories worldwide to industry standard 
methods available to meet the analytical needs to support hazard assessment  
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• A comparison of whole petroleum substance chemistry and hazard with that of 
specific hydrocarbon blocks (chemical functionality per carbon number) and 
that of individual constituents of concern needs to be fit for purpose.  

3.2.5. Which requirements still appear unattainable? 

The regulatory requirements that workshop participants considered to be currently 
unattainable were: 

• Complete constituent and constituent group analysis in most petroleum 
substances, with the exception of low boiling point naphthas. The question 
was raised about the level of granularity required by regulators for 
comprehensive and quantitative analysis. 

• Although possible to generate hundreds of thousands of molecular formulae 
for constituents present in a UVCB substance, we cannot confidently assign 
structures to the vast majority of these constituents 

• The analytical ability to determine structural isomers and branching 
structure of individual constituents 

• However, participants expressed that once a full understanding of the 
regulatory requirements is attained, adequate resources and time to 
address them will be required. Regardless, uncertainties will remain given 
the challenges highlighted at the workshop, including the lack of synthetic 
standards for all constituents and the impact of matric effects on 
constituent separation, identification and quantitation. 

3.3. PANEL SUMMARY OF DISCUSSIONS 

Anna Steneholm (of TKT Consulting for the Concawe Health Management Group) 
summarized that substance chemical analysis supports the ultimate goal to achieve 
effective hazard evaluation by grouping similar petroleum substances and thereby 
minimising of animal testing. She highlighted that the regulatory expectations were 
quite different in the contexts of substance similarity to justify read-across 
(requiring quantitative data on constituent groups for >95 weight % of substance) 
and of Substances of Very High Concern (SVHC) where as little as 0.02 weight % of 
a petroleum substance can be of interest. 

Delina Lyon reflected that a more structured approach to analytical data generation 
is required based on the regulatory requirements and environmental hazard 
assessment needs. Further interdisciplinary and inter-sector discussion are needed 
to advance in this space. With regard to the analytical technology and hazard 
assessment output, better data analysis and integration is needed to maximise the 
value of this work and build a comprehensive understanding of the hazard profile 
of petroleum substance constituents. 

Carol Banner saw potential in the analytical capabilities presented at the workshop 
to advance beyond C30 in terms of comprehensive and quantitative analysis of 
petroleum substance constituents or constituent groups. For example, GC x GC may 
be extended as far as C50 for non-aromatic constituents when coupled with HPLC, 
and SFC/FID MS may in the future permit the analysis up to C138. 

While mass spectrometric detection can yield enormous amounts of molecular 
formulae (many hundreds of thousands of formulae as possible output from a single 
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petroleum substance sample), the regulatory requirements for this information are 
unclear and the challenges to extrapolate these formulae to definitive structures 
remain. 

Quantitation of constituent and constituent group concentration to support 
structural similarity in read-across justification also remains a challenge. The role 
of fractionation in sample preparation may be an approach to help reduce matrix 
effects and improve the potential for identification of structures and possibly 
quantification. However, sample fractionation in itself impacts the sample integrity 
and therefore introduce uncertainties into the analysis. 

The workshop has started the critical discussion between regulators (who own the 
information requirements), (eco)toxicologists (who aim to comply with those 
information requirements) and the analytical laboratories (who have the 
capabilities to provide the data to support those information requirements). Going 
forward there is a clear need to better define the requirements, particularly with 
regard to the granularity of quantitative information on constituent group 
concentrations to support read across and on the precision of that quantitation. In 
the longer term, a degree of standardisation in data output and reporting will aid 
the comparison of data obtained from different technologies to the benefit of all 
parties. 

Michał Skowron of ECHA concluded that ECHA appreciated the exchange of 
information between analysts, industry and regulators which improves transparency 
and explains why the regulatory legal requirements exist. The workshop showed 
analytical developments that could push the current limitations such as the boiling 
point limitations of GC x GC and the ability to identify alkylated polyaromatic 
hydrocarbons (PAHs). 

With regard to the question on the granularity of quantitative information required 
on constituent groups to support structural similarity in read-across, ECHA indicated 
that this required a step-by-step approach to understand what is achievable and 
then determine whether more resolution is required. Michal acknowledged the 
different analytical data requirements to support human health and environmental 
hazard assessment. 

In the development of new analytical approaches, ECHA has identified the need to 
standardise certain methods such as GCxGC & FDMS, to provide a wider pool of 
industry standard methods (ASTM/IP/EN) for the purpose for generating data for 
human health & environmental risk assessment in the future.  ECHA will continue 
to push for this but asks industry for their support. 

Michał concluded by noting the need to communicate to the wider public in the 
appropriate terms that ECHA works towards safer use of everyday chemicals using 
the data discussed today. 
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4. CONCLUSIONS AND FURTHER WORK 

The workshop brought together key stakeholders in the provision and use of 
analytical data to support the regulatory requirements for human health and 
environmental hazard assessment of petroleum substances. Discussions at the 
workshop highlighted the following key areas for further work: 

1. A need to clarify the granularity of analytical data required to comply with 
regulations. The response of ECHA to the following questions will help clarify 
the regulatory requirements in regard to analytical data to support hazard 
assessment: 

a. What endpoint specificities are there for analytical data to support 
hazard assessment? 

 
b. What granularity in structural composition data is required for read-

across? 
 

c. What precision in quantification is required for substance constituents 
and constituent groups?  

 
d. Are standardised methods required for analytical methods supporting 

hazard assessment?  
 

2. Providing the required granular level of compositional information for UVCB 
substances is very complex. The analytical laboratories and capability of 
techniques available today may not fully address the requirements of the REACH 
regulation update from 2022 in this regard. The current limitations in analytical 
technologies that need to be addressed to maintain alignment with the 
regulatory framework include: 

a. The extension of comprehensive and quantitative analysis of constituent 
groups above C30. 

b. The development of mass spectrometric output and data interpretation to 
allow both quantitative and structural information to be determined in the 
absence of synthetic reference compounds for most constituents. 

 

3. Further work in comparing the capabilities of a range of analytical approaches 
applied to the same set of petroleum substance samples could be supportive in 
such developments. 

The Concawe All-Constituent Challenge project over the course of 2024 will ask 
analytical laboratories with a range of analytical capabilities in petroleum 
substance characterisation to provide as much compositional information as 
possible for the same set of heavy petroleum substance samples. Data provided 
by each of the laboratories will be compared by Concawe to identify analytical 
solutions for each substance type to meet the requirements for substance 
similarity assessment and the identification of hazardous individual 
constituents. 
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5. GLOSSARY 

Term Definition 

Category A Concawe system of grouping similar substances together based on process 
history and boiling point/carbon range 

CLP Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 
16 December 2008 on classification, labelling and packaging of substances and 
mixtures 

CMR Carcinogenic, mutagenic or reprotoxic. 

Constituent Discrete chemical structure, which is separable from its stereo-, regio- and 
constitutional isomers 

Concawe ACC 
project 

Concawe All-Constituent Challenge project 

ECHA European Chemicals Agency 

EINECS European Inventory of Existing Commercial chemical Substances 

Good Laboratory 
Practice (GLP) 

The OECD Principles of Good Laboratory Practice (GLP) ensure the generation 
of high quality and reliable test data related to the safety of industrial 
chemical substances and preparations. The principles have been created in the 
context of harmonising testing procedures for the Mutual Acceptance of Data 
(MAD) 

Hydrocarbon Block A group of compounds linked by carbon number and/or hydrocarbon class 

Mutual Acceptance 
of Data (MAD) 

OECD has developed the Mutual Acceptance of Data (MAD) system, a 
multilateral agreement which allows participating countries (including non-
members) to share the results of various non- clinical tests done on chemicals 
using OECD methods and principles. 

PBT Persistent, Bioaccumulative and Toxic. 

REACH Regulation (EC) No 1907/2006 of the European Parliament and of the Council of 
18 December 2006 concerning the Registration, Evaluation, Authorisation and 
Restriction of Chemicals. 

Read-across 
hypothesis 

Hypothesis on the basis of which property(ies) of target substance(s) may be 
predicted from source substance(s). This hypothesis must be based on a 
relationship between structural similarity and the predicted property(ies) and 
needs to be supported by read-across justification. 

Read-across 
justification 

The reasoning and associated supporting evidence that are provided to verify 
the scientific validity and robustness of the read-across hypothesis. 

Soft Ionization by 
Chemical Reaction 
In Transfer (SICRIT) 

SICRIT® (Soft Ionization by Chemical Reaction in Transfer) is the first real flow-
through soft ionization technique in mass spectrometry. In conventional 
methods the analyte gets ionized before being introduced into the MS. 
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Substances of Very 
High Concern 
(SVHC) 

Substance included in the Candidate List established in accordance with REACH 
Article 59(1). 

UVCB Substance of Unknown or Variable composition, Complex reaction products or 
Biological materials. Most petroleum substances are UVCBs. 

vPvB Very persistent and very bioaccumulative. 

 

Terms not listed here should be taken as defined in the REACH and/or CLP Regulations. 
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APPENDIX 1: LIST OF PARTICIPATING COMPANIES 

 
AG-HERA CONSULTING 

ANSES - FRENCH AGENCY FOR FOOD, ENVIRONMENTAL AND OCCUPATIONAL HEALTH & SAFETY 

BASF 

BAUA - GERMAN FEDERAL INSTITUTE OF OCCUPATIONAL SAFETY AND HEALTH 

BE FPS HEALTH 

BIOCHEMICAL INSTITUTE FOR ENVIRONMENTAL CARCINOGENS 

BOOTMAN CHEMICAL SAFETY 

BOREALIS 

BP 

BUREAU FOR CHEMICAL SUBSTANCES 

CEFAS 

CEFIC 

CEPSA 

CONCAWE 

ECHA - EUROPEAN CHEMICALS AGENCY 

ENI 

ENVIPROADVICE 

EQUINOR 

ERA-CONSULT 

EUROFINS AGROSCIENCES 

EUROPEAN COMMISSION DG ENV 

EUROPEAN COPPER INSTITUTE 

EUROPEAN WAX ASSOCIATION 

EVONIK 

EXXONMOBIL 

GUNVOR 

HELLENIQ ENERGY 

HSPA - HYDROCARBON SOLVENT PRODUCERS ASSOCIATION 

HUNTSMAN 

IBERCERAS SPECIALTIES 

IBN NAFEES MEDICAL CENTER 

IMARA MEDCARE 

INA (MOL GROUP) 

INTERTEK UK 

JAPAN PETROLEUM ENERGY CENTER 

JRF GLOBAL 

KC PETRO-ANALYTICS LTD 

KPR&T 

LABORATORY LOMMATZSCH & SÄGER (LLS) 

LUKOIL NEFTOHIM BURGAS 

MOL 

NESTE 

NYNAS 

OMV 

PCK RAFFINERIE 

PENMAN CONSULTING 
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PETROCHINA 

PLYMOUTH UNIVERSITY 

RAIN CARBON GERMANY GMBH 

REACH CENTRUM 

RICARDO 

ROSNEFT 

SASOL 

SF ANALYTICON LIMITED 

SGS GERMANY 

SHELL 

SINTEF OCEAN 

TECHNICAL UNIVERSITY OF DENMARK 

TEXAS A&M UNIVERSITY 

TOTALENERGIES 

TOTSA 

TOXCEL 

TOXICOLOGY KNOWLEDGE TEAM 

UBA 

UNIVERSITY OF COPENHAGEN 

UNIVERSITY OF GLASGOW 

UNIVERSITY OF SOUTHAMPTON 

UNIVERSITY OF WARWICK 

US EPA 

ZSCHIMMER & SCHWARZ 
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APPENDIX 2: CONCAWE WORKSHOP PROGRAM 
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APPENDIX 3: OBJECTIVES AND PRACTICALITIES OF THE DAY 

 

Reproduction permitted with due © Concawe acknowledgement 

Concawe Workshop for an 

Analytical Technology 

Exchange to Meet Health & 

Environmental Regulatory 

Challenges for UVCBs

8th November 2023 – ECHA, Helsinki
Carol Banner

 

© Concawe 2

• Clearly identify the analytical challenges to support REACH requirements for hazard assessment of petroleum
UVCB substances

• Structural similarity for UVCB read across

• PBT assessment

• Review the latest capabilities of analytical labs to meet those requirements

What can be achieved now, in the medium to long term with method 

development and what is not feasible

• Kick off the Concawe project “All-Constituent Challenge”

• Analytical labs will demonstrate their capabilities to identify and quantify as many constituents and constituent groups as
possible in the same set of samples

• Widen our understanding of which technologies can be applied for different substances

Objectives

Deliverable 

Today
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© Concawe 3

Requirements for composition data? 

Toxicology

Analytical

Regulatory
Compliance  

&

Minimise 

uncertainty

Capability

Prediction of 

hazard

Solution 

zone

 

© Concawe 4

kyllä kiitos
Requirements for analytical data to support hazard 

assessment

Analytical capabilities and potential

Quantitation of constituent groups in C30+ 

petroleum UVCB substances

Identification of individual constituents of interest 

in PBT assessment

Scope of our discussions today

ei kiitos
Substance sameness (Annex VI section 2 

requirements)

Data modelling

Classification / thresholds for classification

Regulatory policy / strategy for testing
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© Concawe 5

• Emergency evacuation procedure

Workshop practicalities

 

© Concawe 6

Hybrid meeting

• Mobile microphones in room for participants in the meeting room

• Online participants enter questions and comments in chat, managed in the meeting room

Workshop practicalities
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© Concawe 7

Concawe Workshop Morning Programme
09:00-09:15 Welcome &

Introduction

Objectives and practicalities for the day Concawe/

Facilitator

09:15-09:45 Regulatory

expectations

What are the requirements for analytical 

data in REACH substance hazard assessment 

and the challenges faced with hydrocarbon 

UVCB substances?

ECHA/Concawe

09:45-10:45 Regulatory

challenges

• What kind of analytical data may be

needed and why?

• What validation is required for an

analytical method?

Panel Discussions

10:45-11:00 Coffee Break

11:00-11:20 Regulatory

challenges

What is ECHA not seeing/not seeing clearly

enough as input from Industry?

ECHA

11:20-11:45 Exploring new

technologies –

introduction to

the Concawe

All Constituent

Challenge

Overview of objectives, approach and 

participating analytical labs

Concawe

11:45-12:45 Networking Lunch

 

© Concawe 8

To review Posters online

Go to 

https://www.concawe.eu/event/concaw

e-workshop-for-an-analytical-

technology-exchange-to-meet-health-

environmental-regulatory-challenges-

for-uvcbs/

or

Scan the QR code and click on Analytical

laboratories to review the posters
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© Concawe 9

Concawe Workshop Afternoon Programme

12:45-13:45 Poster Session Analytical labs present their capabilities to

stakeholders, who build understanding of 

how analytical capabilities can address the 

above-identified requirements

Analytical

laboratories

13:45-13:55 Meeting the

challenges

Introduction to breakout sessions Facilitator

13:55-14:45 Meeting

the challenges:

Breakout session

Breakout groups discuss how the analytical

capabilities may meet the hazard 

assessment requirements

All

14:45-15:00 Coffee Break

15:00-16:15 Breakout group feedback and summary of 

workshop learning

Facilitator

16:15-16:30 Break End of workshop for all except analytical 

labs

Concawe

16:30-17:30 Plenary with

analytical

labs/Concawe

Kick-off and practical considerations for the 

Concawe All Constituent Challenge

Concawe/

Analytical

laboratories

 

Thank you for your 
attention

www.concawe.eu
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APPENDIX 4: CHALLENGES FACED WITH HYDROCARBON UVCB SUBSTANCES 
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 C n a e  

                                 

                                                                   
       

Inher ent var iability in 

cr ude oil composition

 etroleum substances are manufactured to meet performance characteristics rather than 

specific chemical composition

 C n a e  

  etroleum Substances are variable 

by nature

 Variability is limited to meet 

product specification

  etroleum substances form a 

continuum whereby physical 

chemical properties overlap in the

hydrocarbon space

  ue to the high number of molecular

hydrocarbon constituents,

  ot all individually identified

 However constituents are collectively 

character ized
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 C n a e  

                                            
                                 

C1

C1 

C  

C  

C4 

C  

  C   

Crude 

Oil
       

 
 

 
   

    

  ustify why identification of all 

individual constituents is not 

technically possible or impractical

 Measure concentration of 

constituent groups

 Characterise the variability in 

constituent groups across   samples

 Characterise      of 

constituent groups of constituents

 C n a e   

                                            
                                 

C1

C1 

C  

C  
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Crude 

Oil
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 araffin Waxes    4 ?

Heavy  uel Oils      ?

 ubricant Base
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   4 ?

Bitumen     1  ?
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APPENDIX 5: REQUIREMENTS FOR ANALYTICAL DATA IN REACH SUBSTANCE 
HAZARD ASSESSMENT 
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APPENDIX 6: REGULATORY CHALLENGES 

Reproduction permitted with due © Concawe

acknowledgement 

Analytical technology exchange to meet 

health & environmental regulatory 

challenges for UVCBs

Regulatory challenges from 

Environment & Human 

Health Perspectives

November 8th, 2023 - Helsinki

Delina Lyon & Nicholas Synhaeve
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 Concawe  

                           

whole substance hydrocarbon blocks constituents

There are  basic health  environmental hazard endpoints :

 ue to the complexity of hydrocarbon UVCBs , it is not always possible to rely on whole

substance hazard data. Based on regulatory guidance, we think about hydrocarbon UVCBs

in  ways:

Biodegradability  ersistence BioaccumulationToxicity
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 Concawe  

                           

                           

               
                   

Whole substance  Overall composition

for read across

(same as for T) (same as for T)

Hydrocarbon block

(HCB) Constituent group
 Aromatic content (esp.

 AHs) for Human Health

 Relative concentration

of hydrocarbon blocks

 Relative concentration

of HCBs

 Structures of

constituents within a

HCB

(same as for  )

Constituent  Identify specific

constituents of concern
(same as for T)

 Substructural features

driving  

(same as for T)

 Concawe  

                     
 REACH regulation allows for grouping of substances and use of read across of 

data between similar substances to fill data gaps

 REACH Annex  I

  eneral                      of the standard testing 

regime set out in Annex VII to  

  rouping: ECHA RAA  for UVCBs,   1 :

   or      , grouping on the basis of structural 

similarity may become even more        , e.g. due to 
the presence of more constituents in the substances, 

potentially higher variations in the concentrations of the 

constituents and sometimes unknown constituents. Such 

grouping proposals also clearly                   

                                    for group 

membership. (p  )
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 Concawe  

                     
 REACH regulation allows for grouping of substances and use of read across of 

data between similar substances to fill data gaps (cont d)

 Read across: ECHA Advice on Using Read  Across for UVCB substances,     :

  If it can be demonstrated that the identification of all individual constituents is not technically 
possible or impractical, the structural similarity must be demonstrated               . Therefore, 

the registrant must provide a justification explaining why the other means enable a                  

                      of the actual composition between substances.  (p1 )

  An example of demonstrating structural similarity by other means could be                  of 

constituents and their concentrations in compositions using chromatographic methods to provide an 

overview (fingerprint) of the constituents, particularly where there are common constituents.  (p1 ) 

   ey issues in evaluating the acceptability of the fingerprinting method will be:   the provision of 

information on a                                       in a substance (i.e. covering       of the 

constituents of a substance)   (p1 )

    the concentration of constituents in                                                    must be 

measured. The independent measurements must be from different production batches of the 

substance as produced by all the registrants.  (p )
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 Concawe  

                            

                         

                           

          
 Whole substance composition for development of the 

hydrocarbon space map

 Comparison of whole substance compositions for 

selecting (worst  case) representative sample (s)

  roups of relevant constituents

 Specific constituents of concern

 Other?

 Concawe  
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 Concawe  

                                          

Have  Cx C  I data (hydrocarbonblock) and biomimetic extraction Solid  hase Microextraction(BE 
S ME)to measure bioavailability

 Use the hydrocarbonblock data for  etroTox predictionsof a uatic and sediment soil toxicity of
available samples

 Use BE S MEdata to identifymost bioavailable and thereforetoxic samples

 To allow a conservative assessment, the most toxic sample based on BE S ME and  etroToxwill be
selectedfor a uatic, sediment and terrestrial toxicity testing and read across to the other category
members

 etr oTox : Tox icity pr edictions 

using  Cx Cdata

Sample  
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Samples

BE S ME data

Select this 
sample for 
testing
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 Concawe   

                                               

 Huge increase in number of (eco)toxicology tests needed

 I.e. on each substance within a category

 Significant increase of experimental animals needed

 Significant impact on timing and delivery of testing 

results

 Even in context of correct sample selection for 

toxicology testing (i.e. without underestimating the 

hazard), better understanding of (specific) constituents 

might be re uired

W
o
rd
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ss
.c
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 Concawe   

                           

                          
                  

                        

           
 e.g.,  Cx C data to enable predictions of a uatic 

toxicity

 e.g.,  AH content as key driver of toxicity

 Other?

 Concawe   

                           

                           

               
                   

Whole substance  Overall composition

for read across

(same as for T) (same as for T)

Hydrocarbon block

(HCB) Constituent group

 Aromatic content (esp.

 AHs) for Human Health

 Relative concentration

of hydrocarbon blocks

 Relative concentration

of hydrocarbon blocks

 Structures of

constituents within a

HCB

(same as for  )

Constituent  Identify specific

constituents of concern

(same as for T)

 Substructural features

driving  

(same as for T)
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 Concawe   

Whole Substance

 Alternatives to  Cx C to get greater coverage of the whole hydrocarbon space

to support read across

Blocks

 Improve the justification for hydrocarbon blocking grouping (e.g., identify

chemical classes)

Constituents

 More information on (sub)structural features (e.g., branching)

  etect and  uantify specific constituents (e.g., AHs, C   marker substances, 

etc.)
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 Concawe   

                      

                            
                         

           
 Coverage

  ranularity

 Repeatability 

 Others?

 Concawe   

                                
  eneral (sub)structures of constituents is normally

sufficient

  ustify assessment of similarity, especially for use in read 

across arguments

                               

 Strengths vs weaknesses of each approach , e.g., mass

spec is poorer at  uantification

 Reliability  repeatability of a method

 How to confirm identity if standards are not available for

(sub)structures
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APPENDIX 7: COMMENTS ON DATA SUBMITTED TO ECHA 
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APPENDIX 8: INTRODUCTION TO BREAKOUT SESSION 

Reproduction permitted with due © Concawe acknowledgement 

Introduction to Breakout 

session

8th November 2023 – ECHA, Helsinki
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1 :4  1 :4  oster  Session Analytical labs pr esent their  capabilities to

stakeholder s, who build under standing of 

how  analytical capabilities can addr ess the 

above identified r e uir ements

Analytical

labor ator ies

1 :4  1 :  Meeting the

challenges

Intr oduction to br eakout sessions  acilitator

1 :   14:4 Meeting

the challenges:

Br eakout session

Breakout gr oups discuss how the analytical

capabilities may meet the hazar d 

assessment r e uir ements

All

14:4  1 :  Coffee Br eak

1 :   1 :1 Br eakout gr oup feedback and summar y of 

wor kshop lear ning

 acilitator

1 :1  1 :  Br eak End of wor kshop for  all ex cept analytical 

labs

Concawe

1 :   1 :   lenar y w ith

analytical

labs Concawe

 ick off and pr actical consider ations for  the

Concawe All Constituent Challenge

Concawe 

Analytical

labor ator ies
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APPENDIX 9: CONCAWE ALL-CONSTITUENT CHALLENGE 

Reproduction permitted with due © Concawe acknowledgement 

Concawe All-Constituent 
Challenge

Concawe UVCB workshop – 8th November 2023 - Helsinki

Carol Banner

 

 

 C n a e  

  e e   ne  e    anal   ala    a he  ha  an       l l   an     n    en     n    en g       
 e   le    C      an e    h a   n ange C  

   en     n    en   ha  l l  a aga       en al    eg a a  nan    a     la  nan h  an      l g 
 n e e  

       e n    a  n ega   ng he l        anal       e   le    C      an e  n    en  
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 C n a e  

Anal   al la   a    e   ll  e  n   e   anal  e    ng  e hn l g    he   h   e  he  a e  e   h     a   n               an e
 a  le 

  a   l

  e    al a   a  e   a  

       an  a e   l

  a a n  a 

  ea   a      l

      en

An       e a    h   al  a  e an   an  a  e  n    a  n a      n    en   n  he e  a  le a       le  

 a a     ea h anal   al la   a      ll  e   lla e   C n a e   a  e  h   ell     en  e hn l g e  ee  he  e    e en    
       ha a  a  e   en  

      

 C n a e  

                                     
                             

                          
                               

               
 olycyclic Aromatic Hydrocarbons ( AH) by  C MS

                                            
  dimensional gas chromatography ( Cx C) TO  MS

                            ield desorption time of flight mass spectrometry (   TO MS)

                      ourier transform ion cyclotron resonance ( TICR)  mass spectrometry

                                     
 Cx C and H  C  C

                              
Range of chromatography MS

                         
 erivatisation QTO  MS,  Cx C  I 

                      ourier transform ion cyclotron resonance ( TICR)  mass spectrometry

                              Ion Mobility Mass Spectrometry

                                     Supercritical fluid chromatography (S C) MS, H  C MS,  Cx C MS

                     
           

 ourier transform ion cyclotron resonance ( TICR)  mass spectrometry
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 C n a e  

                       

 o to 

https:  www.concawe.eu event concaw

e workshop for an analytical  

technology  exchange to meet health 

environmental regulatory challenges  

for uvcbs 

or

Scan the QR code and click on Analytical

laboratories to review the posters

 C n a e  
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 a  l   anne    n a e e 
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APPENDIX 10: ANALYTICAL LABS POSTERS 

Analytical-Labs-documents (5).zip
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