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Methodology uses CLP classification 533 @VCI

to identify relevant components that drive the
hazard classification of the mixture

DNELs and PNECs from Exposure  gmg @VCI
Scenarios of relevant components = %*®

Environmental
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Effect
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\ ) _ Concentrations
4 N\ 4 N\

Back-up:
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NO(A)ELS
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Classification for environmental
L_| hazards, including M-factors




VvCl

and the basic premise.. .. :.33 -

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 :'33 @VCI



Deliverables: Detailed LCID workflows «» @VCI

LCID Methodol for
LCID Methodology for (e ) Chemical Mistures-
Chemical Mixtures-

2
Human Health Hazards @__@ Environmental Hazards

Practical guide 8 @Vc'
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. . vl
Technical document &2 @

JRuman Heaith — Undarying principies of and rationale far the steps for ganarating safe sa informaton
regarding human heskin hazsrds for chemsl mistures

step Task Justificaion
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Forclassificstion crteris, rafer fo the CLP hszsrd classfication
ofthe mecture. The EU requisten on lassficstion, lsbeling
and packaging ["CLP Regulation”) uses intamationaly agraed
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G Triarseh e modure are
chemicsls expacied? not covered by the LCID method and require 3 case-b

Interscion « asseria o e carmaned efectof
w0 or more chemicsls ss either strangar (synergistic.
potentisiing, supra-sddiiive) or weaker (snisgenisii, inhibitive,
Sub-additve, infra-addiliv) than wou'd be expaciad on the

Interactions may vary according to the relative dose levels, the
routa(s).timing and duraton of exposure (noluding the
biological persistence of the mixiure companents). and the
bilogical target(s) (Drectorste-Genaral for Hasitn &
Consumers. 2012).

Test examples

Tl Examie 3
Ac Tou 3 (oral, derm ], STOT RE 2 Skin com 18, Eve dam 1
Releqant componnts perent 1 [Companern 2

LCID Methodology for =
Chemical Muctures-
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Example when DNEL values are available for all relevant components
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LCID excel-based tool 5 4 @VU
-

‘ Cefic Lead Companent Identification (LCID} Template (v.09)
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Automation :.;3 @

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
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Agenda 533 @VCI

13

. . . -, VCl
Practical considerations :.-3 @
-

LCID methodology may be applied:

When the identity of the Lead Component(s)
is less obvious

To support your intuitive conclusions

14



: ™y vCl
High level LCID workflow &2 @

. Identify components of the mixture and collect

existing knowledge for the assessment of the
mixture; consider cut-off criteria

v

. Document modifications of the determinants of

exposure in the mixture

v

Carry out CLP classification of the mixture

v

Is a Priority Substance(s) present in the mixture
(e.g., carcinogen, mutagen, PBT, vPvB) over
threshold levels?

High

l Yes l No

’Go to Step 6 ‘ Go to Step 5, identify
Lead Components

15

; «®» vel
level LCID workflow cont’d & @

Is a Priority Substance(s) present in the mixture
(e.g., carcinogen, mutagen, PBT, vPvB) over
threshold levels?

lNo

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.

i Yes
’Go to Step 6 ‘

16



High level LCID workflow cont’d

6. Identify components which contribute to any

local effect classifications (for Human Health) or
ozone depletion (for the Environment)?

. 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

l

. Generate safe use information. Decide whether

to include it in Sections 1- 16 or to develop an
annex to the SDS

Advanced evaluation

‘ Control Steps

1: Are OCs/RMMs for Priority Sub-

stances / Lead Components efficient ng
enough to cover other constituents? — | Adjust RMMs
I
yes
¥
2: Are substances with specific proper-
ties which are not reflected by classifi- na
cation of the substances adequately
covered?
yes
¥ ¥

8.

Generate safe use information for mixture in an annex or integrate information into
Sections 1-16 of the safety data sheet

s @ vel
o84

17

s @ vel
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Control steps 523 @VCI

* The substance-specific measure removes
the Lead Component very efficiently (e.g.,
precipitation of remaining sulphide

Control Step 1 concentration in the waste water with iron

A= IV a hydroxide), however, RMM for that

Lead Components component has no effect on any remaining
and Priority hazardous components

Substances cover * Priority Substances which are classified for
el LRI 2 certain route of exposure (e.g., nickel
other hazardous dioxide-carcinogenic by inhalation) might
substances in the only control for one route and disregard
mixture other relevant routes of exposure
»Migration potential through glove barriers
may have to be considered in
recommending glove type and thickness

19
- V(I
’ L o |
Control steps cont’d & @
Control Step 2
Yo o [ SIS l0] ] o JoJa CIsI Sl * Chemicals present below the threshold
causing risks to levels but for which there is relevant
humans or the information, such as community
I InthiantiNe(Jll Workplace exposure limits, DNELS or
not meet the CLP PNECSs are provided by the supplier(s)
classification and (e.g., gloves to protect against local
labelling criteria for effects of a component not leading to the
the mixture classification of the mixture as a whole)
20
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. ) ﬁ@' @VCI
Derivation of safe use &2

Ac Tox. 3 (oral,derm ), STOT RE 2, SKin corr. 18, Eye dam. 1

Relevant components Component 1 Component 2 Component 3

Lead Component for relevant
eXposUre routes

Relevant local effects Mone Nane
Exposure Scenario

Contributing Scenario
Operating Conditions (OCs) =4h, 5 days a week > 4h, 5 days a week =1h, 5 days a week

Risk Management Measures (RMMs) |Enhanced general ventilation |Local exhaust ventilation Gloves tested to EN 374
Gloves tested to EM 374 Good general ventilation Goggles
Gloves tested to EN 374

> 4h, 5 days a week
Local exhaust ventilation
Good general ventilation
Gloves tested to EN 374
Goggles

21
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1 Deliverables

2 General workflow and information

3 HumenHealh (#)LCD
4 Environmental (ENV) LCID

5 Examples

6 Next steps

7 Questions and answers
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Human Health (HH) LCID 3 @vu

23
: : VCi
Vapour pressure considerations :.?3 @
L
Is there a potential for exposure to vapours?
(.ﬂ' Foreach relevant component associated with the hazardous
\\ inhalation classification forthe mixture, a Lead Component
{;‘ Indicator (LCI} is calculated.
‘i The LCl is then calculated as follows:
Cix CEIJ
LClLinkaiarion = ]I}NELE
Where:

LClinnaistien: LCI forinhalation

Ci: Concentration of the component | in the mixture

Crug” = Factor representing the potential effect of the vapour
pressure (VP)

DMEL: Denved no-effect level long term systemic

24
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Dose/conc addition approach 533 @VCI

» 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

LCls and this total, LCl g, represents the LCI
for the group

* If this “LCl,,," represents the highest LCI of
the components:

The component of the grouped chemicals having
the highest LCI becomes the Lead Component

25

Dose/conc addition approach g.zg @VCI

Component (based on the individual LCI and
its concentration in the mixture, called

Cweighted):

@ » Apply a weighted calculation for the Lead

&

. ~ ic . L,
waighted L i LCImﬂx

The RMMs for the Lead Component would be
based on the C,,;gnteq Value

26
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Basis for approach

EN

ELRDPEAN COMMISSION
B
2017 251 B

VvCl

2
L ool )

EN

Approved opinions of 3 scientific EU bodies

Indicating these considerations:

27

:.33 @VCI

Mode of action : .

« Common
MoAs act
jointly to
produce
combination
effects

* Difference in
potencies

« LCID
methodology

» Group based
on structural
similarities

» Group by
toxicologic
response

« LCID
methodology

» Synergism/
Potentiation-
stronger
combined
effects

* Antagonism-

weaker
combined
effects

e QOutside of

LCID
methodology

28
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Mode of action (MoA) 533 @VU

2. Chemicals withjcommon modes of action|will act jointly to produce combination effects
that are larger tl i component applied singly. These effects
can be described|by dose/concentration addition

6. With regard to the assessment of chemical mixtures, a major knowledge gap at the
present time is the lack of exposure information and the rather limited number of
chemicals for which there is sufficient information on their mode of action. Currently,
there is neither an agreed inventory of mode of actions, nor a defined set of criteria how
to characterise or predict a mode of action for data-poor chemicals.

7. If no mode of action information is available, the dose/concentration addition method
should be preferred over the independent action approach. Prediction of possible
interaction requires expert judgement and hence needs to be considered on a case-by-
case basis.

Reference: Directorate-General for Health & Consumers, Toxicity and Assessment of Chemical Mixtures.
European Union, 2012. 29

Default common endpoints {-33 @VCI

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

Inhalation Dermal Oral
* Acute » Acute » Acute
categories categories categories

1,2,3and 4 1,2,3and 4 1,2,3and 4
* H330 * H310 * H300

H331 H311 H301

H332 H312 H302

30



e EUROPEAN COMMISSION VCI

LY

- o @
Brussels, 31.5.2012
COM(2012) 252 final

COMMUNICATION FROM THE COMMISSION TO THE COUNCIL

The combination effects of chemicals

Chemical mixtures

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,
(i) grouping chemicals into categories or assessment groups;
(iii) predicting interactions; and
(iv) Identifying chemical substances that are the main drivers of
mixture toxicity
31

Backup Solutions: (1) NO(A)ELs :'33 @VCI

» If one of the relevant components lacks a DNEL, then
use NO(A)ELsS/NO(A)ECs to ensure the appropriate
comparisons

+ 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)ELSs to calculate LCI use:
Concentration in mixture

LCI =
NO(A)EL 32




(2) LDgy/LCy, or ATES values £ @"C'

If there are no NO(A)ELs then use LDgy/LC5,/ATE*
values and calculate LCI with this equation:

G
LD50/LC50 / ATE

LCL, =

As with NO(A)ELS/NO(A)Ecs, make like
comparisons: LDg,s with LDgys, LCgys with LCqgs,
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

* Acute toxicity estimates (ATEs) 33

Agenda $ @VCI

1 Deliverables

2 General workflow and information

3 Human Health (HH) LCID

5 Examples
6 Next steps
7 Questions and answers

34
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Environmental (ENV) hazard LCID :.?3 =

VvCl

LCID Methadology for
Chemical Mixtures-
Environmental Hazards

35

Lead Component Indicator (LCI) g.sg @VCI

(lowest PNEC ) x (3)

LCl= Cone in mixture
lowest PNEC

Calculate LCI for each relevant component
If necessary, convert PNEC units [mg/kg dw] to PNEC units [mg/L]

Identify lowest PNEC for each compenent regardless of compartment (e.g., air, water, soil)

- If a component is readily biodegradable, apply this equation to calculate LCI:
PNECs avallable»

LCI=__Conc in mixture_ Otherwise appy this equation

E7

ES8
Calculate LCI for each relevant component as follows:
Classification Calculation of LCI
‘Aquatic Acute 1 Conc in mixture x Maeye X 33
‘Aquatic Chronic 1 Conc in mixture X Mchegme X 100
‘Aquatic Chronic 2 Conc in mixture x 10
‘Aquatic Chronic 3 Conc in mixture
‘Aquatic Chronic 4 Conc in mixture

Note: For components classified as both acute AND
chronic hazards: LCliw = LClagute + LClenronic

« PNECs not available

(back-up solution)

36
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PNEC,,;, mg/kg ww to mg/L @ @VCI
4 )

Bulk density of (wet) soil |

multiplied by

1700 kg/m3
PNEC,; PNEC, PNEC,;
[mg/kg dw] [mg/kg ww] [mg/m?]

divided by 1.13 “'Vi‘é‘éﬁby
o N

conv, = K0
\ F -RHO,,,, /

Tl multiplied by 1.5 (mg/L]

37

PNEC. giment Ma/kg ww to mg/L $ @VCI
4 R I

RHOgusp ) Bulk density of (wet) suspended matter I
nultiplied by
1150 kg/m3
PN Ecsediment e PN Ecsedimant PNEcsediment P NEcsediment
[mg/kg dw] [mg/kg ww] [mg/m?] [mg/L]

1000
| Y,

IDNECsediment divided bv 4 I:)NECsediment
[mg/kg dw] deliciaisiod [mg/L]

38

19



VvCl

PNECs and back-up solution {%E:} )

* 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

* Do not compare:
PNEC-derived LClIs with alternative approach-derived LCls,
to identify the Lead Component

39

If more than one environmental hazard ":.5.3 @VCI

E12
Recalculate concentrations using a modifying
factor (MF) resulting in a new “calculated”
concentration, Cyeighted:
MF= 2 LCI
LClmax

Cuweightea=  Crc X MF
Where C ¢ = Conc of component with highest LCI
iIn mixture

A modifying factor gives increased weight to
substances classified as hazardous to the environment

40



Mg, fOr product 533 @VCI

Maximum daily tonnage of the substance
guaranteeing safe use for a specific application

1

environmental | oSt agl? S Rle it A o

hazard

>1
environmental Msg,ye product =
hazard

Msrzfs LC

weighted

Ozone layer hazard 3.33 @VCI

e Calculate LCI for each of of the
Féj T Ozone hazard components

R e
i S

LCI = Conc in mixture

Highest LCl is Lead
Component for Ozone hazard

42
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Agenda @ @VCI

1 Deliverables

2 General workflow and information

3 Human Health (HH) LCID

4 Environmental (ENV) LCID
5 omames
6 Next steps

7 Questions and answers
43

Examples @ @VCI

44
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Health examples

Health example: DNELs available

H1 )
s the mixture classifed as™|
hazardous to
HH?

Are any of the compo-
nents priority substances (i.e.,
CM) present above CLP
conc. limits?

H6
déntify relevant components, whi
contribute to the hazard of the
mixture

Does the vapour pressure
need to be considered?

H10
Common MoA known?

45

$ @VCI

Relevant Comp. 1 Comp. 2 o
component

Concentration 45% 2504 10%
DNEL inhalation s , .
(LT, systemic) 100mg/m 30mg/m 45mg/m
DNEL dermal

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

LCI = Concentration / DNEL (per RoE)

LCI (inhalation) 0.45 0.8 0.2
LCI (dermal) 4.5 6.3 5.0
Skin corrosion
local effects none none
Eye damage

23



. . ™ VCI
Health example: all DNELs available & @
Relevant component Comp. 1 Comp. 2 Comp. 3
Concentration 20% 40% 40%
DNEL inhalation 26mg/m3 N/A
DNEL dermal not relevant 4mgl/kg N/A
only class. for
LC50 local effects 3mg/L 5mg/L
LD50 50mg/kg 300mg/kg
‘ [LCI = Conc. / reference value ]
7 7
LCI (inh): DNEL/LC50 1.5/13.3 -/8
LCI (der): DNEL/LD50 10/0.8 -/0.1
local effects Eye irritation none none
. . . ™ VCl
Safe use information for mixture &2 @
CSLS
CS LS dermal local effects

inhalation
OCs

|

'RMMS goggles

worst case

MSDS Product
(Annex)

v

I

48
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‘.\7-

VvCl

Safe use information for mixture &3 ®
o

CS LS
inhalation CS LS dermal local effects

| _ocs [N
-
| e

IRMMs (dermal)

worst case worst case (all CS)
|

|
1MSDS Product 1MSDS Product] =

SIOM

(Annex) v (Chapter 7/8) 2
. OCs | RMMs . OCs | RMMs

49

Health example: Common MoA :%:3 @VCI

H1 —
s the mixture classifed as vis
hazardous to !
HH?

Are any of the compo-
nents priority substances (i.e.,
CM) present above CLP
conc. limits?

dentify relevant components, whi
contribute to the hazard of the

Does the vapour pressure
need to be considered?

H10 ‘
Common MoA known?

50

25



Health example: common MoA @ @VCI

Relevant

component Comp. 1 Comp. 2 Comp. 3
Concentration 50% 30% 20%
DNEL inhalation 3mg/m3 5mg/m3 1mg/m?3
DNEL dermal 4mg/kg 10mg/kg 5mg/kg
LCI (inhalation) 16.7 6 20
LCI (dermal) 125 3 4
LCI group (inh.) 22.7 20
LCI group (derm.) 155 4
Adjusted conc. 67% - -

_ : ™ vCl
ENV example: PNECs available 654 @

Is mixture classified as
azardous to the environme!
(ENV)?

E3
Is there ENV toxicity information
ble on the mixture as a

Are any of the components of the ——;
ixture a Priority Substance (i.e., PB’

ES
Identify components which contribute to
the environmental hazard of the mixture

S there at least one PNEC foi i
each relevant component
vailable? -

Yes 52




ENV example: PNECs available 3 @"C'

Relevant Component 1 Component 2 Component 3
components

Concentration 30 25 20
0.0112 mg/L 0.03 mg/kg 0.004 mg/kg
L PNE
owest PNEC (PNECreshuater) (PNECea) (PNECsegiment)
0.45 mg/L 0.001 mg/L
Convert to mg/L 0.0112 mg/L (0.03 x 1.5) (0.004 / 4)
Biodegradable Readily Not readily Not readily
status biodegradable biodegradable biodegradable
—1 — —

Concentration in mixture
Lowest PNEC (x 3%)

LCI (PNEC) =

*if readily biodegradable

893.9 5.5 2000

LCI (PNEC) -env 35 (0.0112 x 3)) (2.5/0.45) (20/0.001)

ENV example: PNECs NOT available $ @VCI

Is mixture classified as
azardous to the environme!
(ENV)?

E3
Is there ENV toxicity information
ble on the mixture as a

E4
‘Are any of the components of the
ixture a Priority Substance (i.e., PB’
esent at 0.1% or.

ES
Identify components which contribute to
the environmental hazard of the mixture

S there at least one PNEC foi {
each relevant component {
vailable?.

Yes 54
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ENV example: PNECs NOT available ~ §83 @"C'

| | . Relevant Cveclohexane Naphtha,
components y hydrotreated light

Concentration 30 2.5 20

Aquatic Acute 1

Lt LR Aquatic Chronic 1

Aquatic Chronic 2 Aquatic Chronic 2

M factor(s) Macute =_1 not applicable not applicable
Mchronic =1
— —1 —
Classification Calculation of LCI
Aquatic Acute 1 Conc x Maeye X 33
Aquatic Chronic 1 Conc X Mchronic X 100
Aquatic Chronic 2 Conc x 10
Aquatic Chronic 3 Conc
LCI = LClyeye + LClgnronic Aquatic Chronic 4 Conc
3990
LCI (no PNEC) - env (30 x 1 x 33) 25 200
(2.5 x 10) (20 x 10)

+(30 x 1 x 100)

Safe use information for mixture @ @VCI

component 1 component 2 Component 3
components

893.9

Concentration 30 25 —
Modifying factor MF = YLCI / LClmax = (893.9 + 5.5 + 2000) / 2000 = 1.45
Cuweighted Cuweighted = Conc LC x MF = 20 x 1.45 = 29

compound
Msafe product Msate product = Msate LC / Cweightea = (33000 / 29) = 113793 kg/d*

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

* Rare cases

* APBT compound (2 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.

57

Agenda @ @Vc'
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Next steps e v

D
. ;ft .to be Shareq with
Clpants past ENEs7

REACH Practical Guide on Exposure Assessment and Examples and
Communication in the Supply Chains Testing TOOl have

) been elaborated in
@CG{IC Mixtures Task Force

Part lll: Safe Use Information for Mixtures under REACH

= 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
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Agenda

1 Deliverables

2 General workflow and information
3 Human Health (HH) LCID

4 Environmental (ENV) LCID

5 Examples

6 Next steps

Questions
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Mixture containing mixtures ‘?;Q

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
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