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COMMON SENSE 
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 Methodology uses CLP classification  

3 

to identify relevant components that drive the 

hazard classification of the mixture 

CLP 

DNELs and PNECs from Exposure 

Scenarios of relevant components 
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Human Health 

DNELs 

Derived No-

Effect Levels 

Back-up: 

NO(A)ELs 

NO(A)ECs 
LD50/LC50/ATEs 

Environmental 

PNECs 

Predicted No-

Effect 

Concentrations 

Back-up: 

Classification for environmental 
hazards, including M-factors 

 

 



3 

and the basic premise . . . 

5 

If the risks are controlled for the most 

hazardous component, then the risks from the 

other substances in the mixture are also likely 

controlled. 

Agenda 
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Deliverables:  Detailed LCID workflows 
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Practical guide 

8 



5 

Technical document 
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Test examples 
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Example when DNEL values are available for all relevant components 
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LCID excel-based tool 
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Automation 

Primary focus was to develop an approach 
based on science  and logical assumptions 

Once methodology is validated; make 
available to IT system developers to create 
algorithms/rules sets 

12 



7 

Agenda 

13 

Deliverables 

General workflow and information 

Human Health (HH) LCID  

Environmental (ENV) LCID 

Examples 

Next steps 

Questions and answers 7 

1 

2 

3 

4 

5 

6 

Practical considerations 
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When the identity of the Lead Component(s) 

is less obvious 

To support your intuitive conclusions 

LCID methodology may be applied: 
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1. Identify components of the mixture and collect 

existing knowledge for the assessment of the 

mixture; consider cut-off criteria 

4 Is a Priority Substance(s) present in the mixture 

(e.g., carcinogen, mutagen, PBT, vPvB) over 

threshold levels? 

3 Carry out CLP classification of the mixture 

Yes 

Go to Step 6 

High level LCID workflow 

2.  Document modifications of the determinants of 

exposure in the mixture 

Go to Step 5, identify 

Lead Components 

No 

16 

5. Identify the Lead Components; for each component 

driving a hazard classification of the mixture, 

calculate its Lead Component Indicator (LCI) by:  

Dividing its concentration by its DNEL (or PNEC for 

environmental hazards).  The highest LCI for each 

exposure route is the Lead Component. 

No 

4 Is a Priority Substance(s) present in the mixture 

(e.g., carcinogen, mutagen, PBT, vPvB) over 

threshold levels? 

High level LCID workflow cont’d 

Yes 

Go to Step 6 
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6.  Identify components which contribute to any 

local effect classifications (for Human Health) or 

ozone depletion (for the Environment)? 

7.  Collect required information OCs and RMMs for 

Priority Substances/Lead Components/ 

components driving local effects/ozone layer 

hazard; consolidate to derive safe use 

information for the mixture 

8.  Generate safe use information. Decide whether 

to include it in Sections 1- 16 or to develop an 

annex to the SDS 

High level LCID workflow cont’d 

Advanced evaluation 

18 
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Control steps 

19 

•The substance-specific measure removes 
the Lead Component very efficiently (e.g., 
precipitation of remaining sulphide 
concentration in the waste water with iron 
hydroxide), however, RMM for that 
component has no effect on any remaining 
hazardous components  

•Priority Substances which are classified for 
a certain route of exposure (e.g., nickel 
dioxide-carcinogenic by inhalation) might 
only control for one route and disregard 
other relevant routes of exposure 

•Migration potential through glove barriers  
may have to be considered in 
recommending glove type and thickness 

Control Step 1 

Ensure that RMMs for 
Lead Components 

and Priority 
Substances cover 

protection against the 
other hazardous 

substances in the 
mixture 

Control steps cont’d 

20 

•Chemicals present below the threshold 
levels but for which there is relevant 
information, such as community 
workplace exposure limits, DNELs or 
PNECs are provided by the supplier(s) 
(e.g., gloves to protect against local 
effects of a component not leading to the 
classification of the mixture as a whole) 

Control Step 2 

Address components 
causing risks to 
humans or the 

environment that do 
not meet the CLP 
classification and 

labelling criteria for 
the mixture  
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Derivation of safe use 

21 
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Human Health (HH) LCID 

23 

Vapour pressure considerations 

24 

Is there a potential for exposure to vapours? 
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Dose/conc addition approach 

• Group chemicals that have similar mode of 

action and/or common toxic endpoints 

• For the chemicals that have been grouped by 

their common toxic effect, sum their individual 

LCIs and this total, LCIgroup represents the LCI 

for the group 

• If this “LCIgroup” represents the highest LCI of 

the components: 
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The component of the grouped chemicals having 

the highest LCI becomes the Lead Component 

Dose/conc addition approach 
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• Apply a weighted calculation for the Lead 

Component (based on the individual LCI and 

its concentration in the mixture, called 

Cweighted): 

 

 

 

The RMMs for the Lead Component would be 

based on the C
weighted

 value 
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Basis for approach 
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Approved opinions of 3 scientific EU bodies 

Indicating these considerations: 

28 

Mode of action 
(MoA) 

• Common 
MoAs act 
jointly to 
produce 
combination 
effects 

• Difference in 
potencies 

• LCID 
methodology 

Groupings 

• Group based 
on structural 
similarities 

• Group by 
toxicologic 
response 

• LCID 
methodology 

Interactions 

• Synergism/ 
Potentiation-
stronger 
combined 
effects 

• Antagonism-
weaker 
combined 
effects 

• Outside of 
LCID 
methodology 
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Mode of action (MoA) 

29 
Reference:  Directorate-General for Health & Consumers, Toxicity and Assessment of Chemical Mixtures. 

European Union, 2012. 

Default common endpoints 

30 

Inhalation 

• Acute 
categories 
1,2,3 and 4 

• H330  
H331  
H332 

Dermal 

• Acute 
categories 
1,2,3 and 4  

• H310   
H311   
H312 

 

Oral 

• Acute 
categories 
1,2,3 and 4 

• H300     
H301  
H302 

ECHA, Guidance on the Application of the CLP Criteria, Guidance to 

Regulation (EC) No 1272/2008 on classification, labelling and 

packaging (CLP) of substances and mixtures, 2013 
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By June 2015 – the Commission will be publishing a report on the 

assessment of chemical mixtures to review progress and experience 

on, among other items: 

 

Opportunities for addressing knowledge gaps, in particular relating to: 

(i) the mode of action of chemicals, 

(ii) grouping chemicals into categories or assessment groups; 

(iii) predicting interactions; and 

(iv) Identifying chemical substances that are the main drivers of 

mixture toxicity 

Backup Solutions:  (1) NO(A)ELs  

32 

• DO NOT mix DNELs and NO(A)ELs within one route of 

exposure  

• When using NO(A)ELs ONLY make comparison with 

studies that are using same species via the same 

exposure route and duration 

• If applying NO(A)ELs to calculate LCI use: 

• If one of the relevant components lacks a DNEL, then 

use NO(A)ELs/NO(A)ECs to ensure the appropriate 

comparisons 
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(2) LD50/LC50 or ATEs values 

If there are no NO(A)ELs then use LD50/LC50/ATE* 

values and calculate LCI with this equation: 

 

33 * Acute toxicity estimates (ATEs) 

As with NO(A)ELs/NO(A)Ecs, make like 

comparisons:  LD50s with LD50s, LC50s with LC50s, 

ATEs with ATEs 

 
Consider these reference values when making an interpretation 

to ensure that a potentially more toxic component is not 

missed when developing safe use information for the mixture 
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Environmental (ENV) hazard LCID 

35 

Lead Component Indicator (LCI) 

36 

PNECs available 

PNECs not available 

(back-up solution) 
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PNECsoil mg/kg ww to mg/L 

37 

PNECsediment mg/kg ww to mg/L 

38 
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PNECs and back-up solution 

39 

• Do not compare: 

PNEC-derived LCIs with alternative approach-derived LCIs, 

to identify the Lead Component 

• There is at least one PNEC for each relevant component that 

drives the environmental classification of the mixture; if not 

then calculate LCI using the alternative approach 

If more than one environmental hazard 

40 

E12

Recalculate concentrations using a modifying 

factor (MF) resulting in a new “calculated” 

concentration, Cweighted:  

MF=   Σ LCI 

       LCImax 

Cweighted= CLC x MF

Where CLC = Conc of component with highest LCI 

in mixture

A modifying factor gives increased weight to 

substances classified as hazardous to the environment 
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Msafe for product 

41 

Maximum daily tonnage of the substance 

guaranteeing safe use for a specific application 

>1 
environmental 

hazard 

1 
environmental 

hazard 

Ozone layer hazard 

42 

Calculate LCI for each of of the 

Ozone hazard components

LCI = Conc in mixture

Highest LCI is Lead 

Component for Ozone hazard
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Examples 

44 

Health 

• DNELs 

• No DNELs 

• Grouping 

 

Environment 

• PNECs 

• No PNECs 

• Ozone 
layer 
hazard 



23 

Health examples 

45 

H1 

Is the mixture classifed as 

hazardous to  

HH? 

 

H5 

Are any of the compo- 

nents priority substances (i.e., 

CM) present above CLP  

conc. limits? 

 

H6 

Identify relevant components, which 

contribute to the hazard of the 

mixture 

 

H8 

Does the vapour pressure 

need to be considered? 

 

H10 

Common MoA known? 

 

Health example: DNELs available 

Relevant 

component 
Comp. 1 Comp. 2 Comp. 3 

Concentration 45% 25% 10% 

DNEL inhalation 

(LT, systemic) 
100mg/m³ 30mg/m³ 45mg/m³ 

DNEL dermal 

(LT, systemic) 
10mg/kg 4mg/kg 2mg/kg 

LCI (inhalation) 0.45 0.8 0.2 

LCI (dermal) 4.5 6.3 5.0 

local effects none none 
Skin corrosion 

Eye damage 

LCI = Concentration / DNEL (per RoE) 
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Health example: not all DNELs available 

Relevant component Comp. 1 Comp. 2 Comp. 3 

Concentration 20% 40% 40% 

DNEL inhalation 

not relevant 

only class. for 

local effects 

26mg/m³ N/A 

DNEL dermal 4mg/kg N/A 

LC50 3mg/L 5mg/L 

LD50 50mg/kg 300mg/kg 

LCI (inh): DNEL/LC50 - 1.5 / 13.3 - / 8 

LCI (der): DNEL/LD50 - 10 / 0.8 - / 0.1 

local effects Eye irritation none none 

LCI = Conc. / reference value 

CS LS dermal 

OCs 

RMMs (dermal) 

Safe use information for mixture 

48 

CS LS 
inhalation 

OCs 

RMMs (inhal.) 

 
MSDS Product 

(Annex) 

OCs RMMs 

worst case 

local effects 

RMMs goggles 
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CS LS dermal 

OCs 

RMMs (dermal) 

Safe use information for mixture 

49 

CS LS 
inhalation 

OCs 

RMMs (inhal.) 

 
MSDS Product 

(Annex) 

OCs RMMs 

 
MSDS Product 
(Chapter 7/8) 

OCs RMMs 

worst case worst case (all CS) w
o

rs
t c

a
s
e

 

local effects 

RMMs goggles 

Health example: Common MoA 

50 

H1 

Is the mixture classifed as 

hazardous to  

HH? 

 

H5 

Are any of the compo- 

nents priority substances (i.e., 

CM) present above CLP  

conc. limits? 

 

H6 

Identify relevant components, which 

contribute to the hazard of the 

mixture 

 

H8 

Does the vapour pressure 

need to be considered? 

 

H10 

Common MoA known? 
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Health example: common MoA 

Relevant 

component 
Comp. 1 Comp. 2 Comp. 3 

Concentration 50% 30% 20% 

DNEL inhalation 3mg/m³ 5mg/m³ 1mg/m³ 

DNEL dermal 4mg/kg 10mg/kg 5mg/kg 

common MoA 

LCI (inhalation) 16.7 6 20 

LCI (dermal) 12.5 3 4 

LCI group (inh.) 22.7 20 

LCI group (derm.) 15.5 4 

Adjusted conc. 67% - - 

ENV example: PNECs available 

52 
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ENV example: PNECs available 

53 

ENV example: PNECs NOT available 

54 
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55 

ENV example: PNECs NOT available 

LCI = LCIacute + LCIchronic 

Safe use information for mixture 

56 *relevant OCs and RMMs of the Lead Component are transferred to the mixture (e)SDS 
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PBT & Ozone 

• Rare cases 

• A PBT compound (≥ 0.1%)  is considered a "priority 

substance" 

Most likely, the same measures as recommended for the 

pure substance will have to be applied to a mixture 

containing this substance. 

• The component hazardous to the ozone layer with the 

highest concentration in the mixture is identified as the 

Lead Component relating to this effect. 

Again, the same measures as recommended for the pure 

substance will have to be applied to a mixture 

containing this substance. 
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Next steps 

59 

  

Update of Practical Guide from 2010 

Support for formulators in their tasks regarding safe use 

information for mixtures 

New LCID method chapters replace DPD+ approach 

Cefic/VCI contribution to CSR/ES Roadmap Action 4.4 

Examples and 

Testing Tool have 

been elaborated in 

Mixtures Task Force 

Next Steps 

Next steps LCID 

60 

Presentation to 

ENES group 

Presentation 

@ ENES 

Launch 

Practical 

Guide 

CONSULTATION 

ENES 7 participants 

finalisation  

Practical Guide 

development  

supporting tool 

28/10/14 

19/11/14 

end Jan 

2015 

end Nov 2014 

1ste half 

2015 

Preliminary 

feedback on  

presentation 

and/or Practical 

Guide 

pilot phase testing 

• Apply LCID Methodology! 

• Give feedback on Practical Guide 

• Contribute by examples 
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Questions 

62 



32 

Mixture containing mixtures 

Often raw materials as provided to a formulator may itself be a 
mixture.   

Formulators should rely on information provided at the substance-
level, not the mixture-level 

Relevant substances and their corresponding concentrations are  in 
Section 3 of SDS 

The formulator should try to identify  the relevant components driving 
the hazard classifications for the raw material mixture, and derive 
their ultimate concentrations 

Apply LCID methodology 

If OCs and RMMs have has been derived from a bottom-up 
approach, try to identify “Lead Components” and apply LCID 
methodology 

63 


