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Rationale

Why develop a toole
Various regulatory programs for B assessment,
e.g..
REACH, TSCA, CEPA, CSCL
Various metrics for B assessment

Kow, lab BCF, lab BMF, field BMF, field BAF,
field TMF, etfc

Various criteria (thresholds), e.g., REACH Annex
X

Fig from Gobas




General Project Objectives

To develop a spreadsheet tool which can be used 1o:

collect, evaluate and integrate various lines of evidence
(LOE) relevant to B-assessment (i.e., TK, ADME data streams)

provide consistent and fransparent results by means of o
quantitative weight of evidence (QWOE) approach.

guide and inform B-assessment decision-making




Quantitative Weight of Evidence

awos

@
Outcome
0 Reliability

* Data Evaluation Template




Conceptual overview (agquatic)

1. Initfialization

2. Chemical data input

3. Biofransformation
rates LOE, DETs

4. Bioaccumulation LOE
input and generated,
DETS

5. Output

Input » The BAT
-

. Zooplankton
Phys-chem properties S S
-Molar mass .
1
-Kows)

-pKa (ionogenic)

Phytoglankton Planktivore

Benthic
invertebrate

Biotransformation rates
-in vitro -> IVIVE
-in silico

Model calculated B metrics
derived under defined
conditions (additional LOE)

In vivo data (Lab) + BCF/BMF Lab conditions
BCFs & BMFs * Generic Lab conditions
-Toxicokinetics (t;,, * Generic Field conditions

absorption efficiency * Aquatic/terrestrial
(degradation in the GIT)

In Silico-QSARs
-BCFs, BAFs, BMFs, TMFs

Integrating all lines of
evidence and calculating
summary results, QWOE,

concordance, etc.

In vivo - Field
-BAFs, BMFs, TMFs

B metrics summary
Study & BAT-generated LOEs
-standardized

Compare LOE value against
defined thresholds

Compare LOE value against

benchmark chemicals
(figures)

Reliability Scores (DETs)

WOE scores
Overall QWOE
Concordance scores

Summary figures

Summary report




1.Initialization




2. Chemical Data Input

: Minimum input:
-::.l T;gf:;ilcameutral .| . M W

DR e e R e T e,

Weasured Predicted  Source Units MNotes

DMWY 380.36 g/mol 2 K

Water solubility 5.45E-08 mgiL ° O W
% log KOW 6.53
17 Henry's Law Constant Pa.m® /mol 3 K K )
11 ruznmw T ¢ OA (Or AW
12 /log KOA o7
15 Solubilty in Qctanol
14
13 log KPOC 5.80618
16 log KDOC
17
18 Solute descriptors (ppLFER)
1% Can be obtained from E 217 log Kow 6.77 71 QOctanolwater . .
20 | LEZLSER wsing N ot (R v Tiered approach for inputs of
21 'the SMILES A 0 00 Kz 7.14 775 |Storage lipid-water ot e . . .
22 | descripti B 0.08 oG Ky 6.92 718  |Memb t 'I' 'I' g d 'I' i f | bI
23 o W 2.0586 H:;Krw 5.36 5.55 Sterznc:'t:ir:;z;:-water {musciq 5. pgr I Ionln O O' I OVGI O e
24 L 9.589 Iog Ksss 5.92 6.16 |Bovine serum albumin 4
or calculated if not e.g., kyw:
26
;S Ksw: Kpw, €TC PPLFERS
24

i Biotic Degradation Half lives (h)

Work Start | Physicochemical Properties N Results-123-45-6 DB (+)




3. Biofransformation Rates

Default = “no biofransformation”
Collect biotransformation information

such as:
In Vitro §9, hepatocyte or microsome Study conditions
studies
| _ Key values
Fish and Rodent

DETs assess study methods
In vitro-in vivo extrapolation = ky, - reliability

Biotransformation rate QSARS
Link to EPISuite (others)




emmmeam 3. DIOTrANSfOrmMation rates

Hypotheti
123-45-6
FISH -
‘:gg 25 Quality Criteria for data reliability of an in vitro biotransformation assay
26
1
5 27 1 |Chemical purity O
24 28 2 |Analytical method for LOQ ]
3 29 3 [initial concentration (Co) reported 5]
30 4 |Protein concentration reported =]
1 31 5 |Source /description of biological material C%es C No
32 6 |Characterization of biological material O
123-45-6 33| 7 [Clree <kMM O
GEY 34 8 |Rate determination method Cq1 C2 O)g
470 35 _9 |Positive control / Reference Chemical ]
500 36 10 |Negative control C <=20 C »30
1 37 11 |Final solvent concentration Cem Crm O R
5 38 [ 12 [Appropriate cofactors added O
» o] 30 13 |Estimated dissolved water concentration (Cfree) C Batw © Near © Unkn & Abov
1 40 14 [Tempe IN SILICO Biotransformation QSARs
ngﬂ":g 41 _15 [Appropri DET 1 Once all available
ji :: ru":’a:r MName Hypothetical Neutral data are entered:
RODENT NUDSTOY a5 123456
470 44 18 [Number o
40 45 19 |Statistical [l SMILES  50000000000K Add Data to Update
1 RODENT Chemical Chemical
5 . Properties Properties
o ENTER QSAR predicted values normalized to; e
3 Organism Type Source QSAR value units kg ‘C
0.36 ]
1 Fish Mammal
. - - Click to search EPA
1 w EPA Chemistry Dashboard PhysPropNCCT Fish biotrans. HL 500 days 0.01 Chemistry Dashboard
[ & EPA Chemistry Dashboard ~ OPERA Fish biotrans HL 450 days 0.01
- & EPISUITE - BCFBAF module BCFBAF Fish biotrans HL 300 days 0.01
5 [ Rat biotrans HL QSAR 200 days 0.25
At ol Mammal biotrans HL QSAR 100 days 1
115
0.0602 0.05 °
159E-02 || Nichols T
s Adrd colleCtion dn
0.01
0.15

0.84

= evaluation




4. Bloaccumulation Studies

Collect information, enter (if available):

_.aboratory BCF
_aboratory BMF

-leld TMF

n silico BCF, BMF, BAF

BAT generated results

—_

—_

Study conditions
Key Values
DETs - reliability

Simulated Lab and Field, aguatic and terrestrial

BCF, BAF, BMF, TMF




4. Bloaccumulation Studies
sample: Lab BCF .

1

e

Authours et al.
Hypothetical Meutral 2016 30
123-45-6 Hypothetical Lab | 31

B C D E F G H
Quality Criteria For data reliability of a [Hlow-through] fish bioaccumulation study
Felewant Criteria Check.

i3]

Flom-through test

Mlasz reported

Lipid zantent reparted
Temperature reported
Uptake rate reported
Oepuration rate reported
Girowth rate reported

[}
k=)
Qo= T M e LS S —

HOOOODOOOOOCODONN Journal. 36(4) 90§ =2
Key Test Details and Quantitative Information

GLF Certificate
OECD 305
Substance purity

Value Value 3501
Uptake Period 56 Test Concentration| 0000704
Depuration b6 Acute fish toxicity LC50 0.01

24

Test species

Similar age?

Similar length?
Aclimitization period

d
d
Mass (start) 26 g % of LC50 7.04
Mass (end) 8.3 q = 1% of water solubility|Yes
Lipid content 6.1 %o 10Cs - Fraction neutral|MN/A
Temperature 15 “C Method Detection Limit]  0.0001
mg/L

=&

5 or Mo

%aﬂ
0]

pH 8
TOC 7

‘water Hardness

pH

Tac

Mo Co-zolvent added

Length of uptake phasze
* of steady-state reported

Length of depuration phase

Dissolved O, 8.64 mg Oa/L aria
BCFgs L/kg BCFss L'kg Standard| 25 25
BCFx| 18539 L'kg BCFy | 3.28E+04 L/kg growthcg .= 25
ky 443 L/kg/d BCFy| 1.52E+04 L/kg Standard
kel 0.0239 1d BCFkc| 2.69E+04 L/kg Standard

kz| 0.0104 1/d (1] 18.2 Estimate|
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Test concentration

Mumber of animals

Loading of tanks
Dis=salved cuygen
Feeding rate
Light-dark cycle
Test temperature

pH dewiation
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5. Output

Summary Results
Chemical Identity

Evaluate and Integrate el e
SIMILES: st
EOCh B Gssessmeﬂ'l' me'l'ric Neutral (0), lonic (1): Neutral

e [ TR
R O9neC V‘”'“em
B e -----
SorTed by releVOnce InSilico Generic Aguatic TMF 1

QWOE to determine S et

Field TMF aguaticl

B-classification outcome -.ll

£ oo




5. Output

100

10

LOE value

0.1
0% 20% 40% 60%

reliability score

A BMFag ABMFTerr

® TMFag OTMFTerr

log LOE value

0% 20% 40% 60%
reliability score

# logBCF @logBAF

80%
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100%
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logKow

Bioaccumulation Assessment Tool
developed by ARC Inc.

with funding from CEFIC
Prepared by: Liisa Toose
Organization: ARC Inc

Bioaccumulation Assessment Report

11/13/2017 Hypothetical Neutral 123-45-6

Results Summary




Summary

BAT:
User-defined relevance for each B metric and threshold value
Collect and generate Lines of Evidence for a single chemical
Evaluate data reliability using LOE-specific criteria (based on TGD)

Compare B metrics against user-defined thresholds

“B classification outcome, nB, B, vB”
Infegrates Relevance, Reliability and OQutcome of the assessments
Generate summary output, figures, benchmarking, report
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