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For the persistent and mobile P substances, three classes of compounds were selected, namely:

Triazines

= Persistent an Mobile compounds

Triazoles

Per- and polyfluoroalkyl substances (PFAS)

= Per class - data rich compounds - in vivo animal studies with repeated oral exposure and

ITEM

PFAS — 11 compounds

Triazoles — 16 compounds selected

ADME
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Application of PBK models in QIVIVE process

IVIVE based PBPK Modelling for PM compounds
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Build Physiologically Based Kinetic (PBK)

models
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Generic PBK model -
compound specific data
rom New Approach
Methods (NAMS)

*Heart, Brain, Muscle, Skin, Bone, Adipose, Rest

Exposure scenario

*<a href="https://www.freevector.com/group-of-people-vector--28523">FreeVector.com</a>
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predictions




Build generic PBK Model and Assess

performance

Blood : plasma ratio
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Sensitivity and
Uncertainity
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Measuring intrinsic hepatic clearance in
PHH in ug/min/10° cells
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Proof of concept

ST\
N, !
6 | * In vivo Data - Toxtool EFSA tebu 2 mg/kg %
— CLint = PHH, ZeroPM
5 . — CLint = PHH, RH3R
—— CLint = Microsomes, Habenschus MD 2019 et al
Clint PHH = —E' ! —— CLint = PHH; Comptox Measured
In In S 4 ¢
3.62 . . 2
Data type ul/min/millio Vivo |vitro / c
H Data |In vivo 2 3
n cells] S
C_max g 2
- 5.91 4.63 1.27 =
[ug/ml] 1
T _max [h] 7.11 1.53 4.64 0
AUC 0 100 200 300 400
[Mg/mL * 154.5 112.36 | 1.37 Time in h
h]
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Tebuconazole Morris Plot
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Also true for Triazines?

Input concentration to rat: 3 mg/kg

. ~ o2z | | Data type C_max |T_maxh |AUC
h
1.2 Fu (ZeroPM) 1.61 1.53 8.49
V H - Fu (CompTox) 1.12 1.39 4.72
N N N =
e Y = 2 In vivo data[4] 1.151 3.06 4.41
T
N g7 Invitro / Invivo | 1.19 146 1.92
| 2,6 ratio (ZeroPM)
e Invitro / Invivo | 0.76 0.45 0.85
0.4 ratio (CompTox)
. = AUC, C_ max, T max is within the factor of 2 for
o X ) ) both of the cases, thus validating the model
10 20 30 40
11/3/2024 Presented by: Abishek Laxmanan Ravi Shankar




\

Fraunhofer

Summary — Simple NAM parameterized
PBK model works fairly well

* Proof is provided for rat data

 Simple PBK model is good enough to model the bioavailable
concentration

» Use same assuptions to model human

 Application of the same model to the compounds in triazine and triazole
class
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Read across approach — Rax
Triazines & Triazoles

Triazoles
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Data rich compounds

Data poor compounds

Triazines
Source/data-rich compound Target/data-poor compound
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Read — Across
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ADME input
parameterization
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RAx approach to parameterize the similar class of compounds to paramerize PBK Model

- Estimate ADME properties like intrinsic hepatic clearance value from ,data rich” to ,data poor”.

« All the data rich compounds show low intrinsic clearance > Prediction is low clearance for all
RAX compounds.
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Tetraconazole — Comparison
Free unbound plasma concentration
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Legend

® Androgen receptor Antagonism
- EC,, free medium

® Estrogen receptor Antagonism —
EC,o free medium

® Thyroid receptor Antagonism —
EC,ofree medium
TTR Binding Assay— EC,, free
medium

® H295R Steroidogenesis - EC; 5
free medium

x Estrogen Receptor Inactivity

* Thyroid Receptor Inactivity
TTR Binding Assay Inactivity
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Triazoles Comparison
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Triazines Comparison
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Legend

® No response AR receptor
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Conclusion

= In vitro data are protective - Using QIVIVE the corrected free medium (EC20)
concentrations from the NAM test battery are in the same range or lower compared
to the values derived from the in vivo LOAEL values.

= Large Margin of Exposure - The surface water and ground water derived unbound
human plasma concentrations are about 100 — 1000 times smaller than those values

derived from the in vitro/in vivo studies.

Next steps = Modelling and extrapolation for PFAS compounds
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