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= REACH vs. data requirements
In different contexts
REACH ...........................................................
| PHYSICOCHEMICAL
» Registration, Evaluation, Authorisation, INFORMATION

and Restriction of Chemicals (REACH),
Regulation (EC) 1907/2006

Basic Properties

Additional Properties

« Around 19.000 substances registered

| TOXICOLOGICAL
* Level of information requirements based = | INFORMATION
on yearly tonnage bands (ANNEX VII-X)

ECOTOXICOLOGICAL

.: E C H A INFORMATION

EUROPEAN CHEMICALS AGENCY

Fantke et al., Environ. Int., submitted
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= REACH vs. data requirements
" " S Quantitative tools -~
I n d Ifferent CO n teXtS » Life cycle impact assessment :
U1 7 Vo ¥ [ i | » Chemical/environmental
: : footprinting
i . . ] ] PHYSICOCHEMICAL . | *Health impact assessment
* Registration, Evaluation, Authorisation, | INFORMATION e DR
and Restriction of Chemicals (REACH), Basic Propertie Rl _ _
Regulation (EC) 1907/2006 0 [ | High-throughput risk
Additional Properties | | | | - Risk prioritization
 Around 20.000 substances registered -Regulatory chemical safety
i _ assessmen
TOXICOLOGICAL * Chemical alternatives

- Level of information requirements based = | INFORMATION - [FE=E | 2ssessment

: : T » Chemical substitution
on yearly tonnage bands (ANNEX VII-X) R e —— A

» Cost-benefit analysis

ECOTOXICOLOGICAL —— *» Cost effectiveness analysis

.' E C H A INFORMATION - Socio-economic analysis

EUROPEAN CHEMICALS AGENCY : » Green chemistry
| » Sustainable chemistry

Qualitative/semi-quantitative

Fantke et al., Environ. Int., submitted tools
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Using REACH data: Common issues

* Missing method for extracting, curating e e
and SeIeCtIng a' Slngle data pOInt from the Currently viewing: 501 | Summary v
variety of reported data _ g oSy

001 Key | Experimental result

002 Key | Experimental result

003 Supporting | Experimental result
004 Supporting | Experimental result
005 Supporting | Experimental result
006 Supporting | (Q)SAR

007 Supporting | (Q)SAR

008 Supporting | Mo specified result type
009 Supporting | Mo specified result type
010 Supporting | Mo specified result type

Additional information
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Using REACH data: Common issues

* Missing method for extracting, curating e e
and SeIeCtIng a Slngle data pOInt from the Currently viewing: 501 | Summary v
variety of reported data _ g oSy

001 Key | Experimental result
002 Key | Experimental result
003 Supporting | Experimental result

Additional information

- Differences in data quality and 006 Supporting | rperimental o
. . 006 Supporting | (Q)SAR
underlying assumptions 007 Supporting | (QJSAR

008 Supporting | Mo specified result type
009 Supporting | Mo specified result type
010 Supporting | Mo specified result type

* Considerable amount of critical
Information submitted via free text fields

Conclusions: The 48-hour EC50 was 23.4 mg/L with a 95% confidence interval of 21.1 mg/L to 25.9 mg/L
with a 95% confidence interval of 21.1 mg/L to 25.9 mg/L.
Conclusions: After the first test without pH adjustment, the LC50 was 62.17 mag/L but severe pH effects
ere ected afte exposure. After the second test and pH adjustment, no
rtalities were observed at the highest nominal concentration tested (275 mgL
Conclusions: After 96 hours of exposure to hexamethylene diamine, without pH adjustement, on
Brs io reri ! LCS0 = 68 mg/L was | ulate
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Data selection and curation process (per substance)

Pre-processing:
» Test material and reported information check

Filtering:
« Filter application on available data

5 Steps data curation:
 Quality allocation
 Variability and Uncertainty assessment

Weighting:
» Derive one value across different data points

DTU Management

3 criteria implemented for
assigning data quality and
completeness:

 Reliability
« Purpose Flag

* Type of Information

Selecting and curating REACH substance data
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Consider data quality in mean and uncertainty ranges

Expressed as squared geometric standard deviation (GSD?):
Base Uncertainty: reflecting variability of the reported values

Criteria Uncertainty: reflecting assessed data points’ quality

Ur = GSD? = exp(\/(anb)2 + Zi(ani)z)
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Consider data quality in mean and uncertainty ranges

Expressed as squared geometric standard deviation (GSD?):
Base Uncertainty: reflecting variability of the reported values

Criteria Uncertainty: reflecting assessed data points’ quality

Ur = GSD? = exp(\/(anb)2 + Zi(ani)z)

J b Z(ani)z = (InU,)? + (InU,)? + (InUp)?
\/97.5”1 %ile i
Ub ==

2.5t %ile U, = Uncertainty factors realibility

U: = Uncertainty factor type of Information

Up = Unceratnty factor Purpose flag
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Weighting: Combining data quality and variability

 Deriving a unique mean value and uncertainty around the mean per substance

 Taking into account both variability across data and quality per data point

 Data points with higher quality have higher influence on results
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Weighting: Combining data quality and variability

 Deriving a unique mean value and uncertainty around the mean per substance

 Taking into account both variability across data and quality per data point

 Data points with higher quality have higher influence on results

Normalized Welghted ) Weighted

1 - high quality 0.901 11.7
2 - medium quality 0.096 10 : 18.9
3 - low guality 0.002 100 58.4
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Application case study: Kow

* Focused on octanol-water partitioning coefficient (Kow)
» Selected 20 test substances with criteria:
» Cover broad spectrum of substance data space

* Different REACH annual tonnage bands

 Available in REACH and toxicity assessment model USEtox
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= Substance selection: Chemical data space
@ : 3.0 .
] & 2 -130 | -
30 — °.¥
5.'5 13.0 130 ..E S’_
g s :-'5’ a0l :
N = 42
2 { -45.0 . . .
o i 20 -20.0 -10.0 0.0 10.0 2.0
'45'920.0 -1(I).o . o.loK 1ol,o N=420.o .45'920.0_ Iog IO KOW
€ (Inf, 30.0) = ('lnf, 30-01
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Conclusions and way forward

« REACH valuable data source, but systematic data selection and curation
needed to be useful as input for different assessment frameworks (e.g. LCIA)

* We propose semi-automated curation method providing per substance
mean and uncertainty ranges around the mean

* Next steps to improving our method:

« Text mining (i.e. harvesting data from free text fields)

« Add other quality criteria (e.g. test method and GLP)

« Extend to cover other substance properties (e.g. vapour pressure, EC50)
« Adapt to be applicable to other data sources (e.g. EFSA pesticide data)

4 July 2019 DTU Management
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