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Conclusion and Future Direction

Background: Two Problems with In Vitro-In Vivo Extrapolation Results

High throughput in vitro screening provides surrogate toxicity data for thousands of chemicals i .1 .1 .
EN TNrougnp &P ros clty data Tor Touse mg/kg BW/day 15 Test Chemicals « Biliary efflux (BEI) results of < 20% for all compounds evaluated suggested biliary excretion of all
occurring in commerce and the environment without traditional toxicity testing data . . . o . = . . .
Metabolism rate and fraction unbound in plasma (f,,) measured in vitro by Wetmore et al. (2012, 2015) compounds studied was low or slow. Although no biliary efflux is sometimes observed in rat SCH,
In vitro-in vivo ext'rapolgtion.(l\/'l\'/E) yia high throughput toxicokinetics (HTTK) allows screening P?ctentifal Wambaugh et al. (2015) TK triage predictor estimated error of in vivo clearance relative to HTTK estimated clearance 3 Compound with high accumulation potential may still be extensively excreted into the bile 3
data to be placed in a risk prioritization context Hazard from in Chemicals were selected such that they are likely to be underestimated by standard HTTK :
vitro HTS with result of a slow excretion process.
. . . . . IVIVE i
In vitro TK tools underestimate toxicokinetic clearance (L/h/kg BW) when e
comparing with in vivo data S SRR S e « Biliary clearance does not seem to explain underestimation of clearance by HTTK in general
HTTK currently calculates clearance based Potential Diclosulam 3.5 406.2  Neutral Moderate  Low >3.2x >10x Underestimated L ] le f h . boli ’
| Wambaugh et al. (2018) upon elimination (disappearance) observed  Exposure Rate Diniconazole 4.3 326.2  Zwitterionic Moderate  Low >3.2x >10x Underestimated pointing to a potential role for extra-nepatic metabolism.
- Cbyl In hepat(zjcyte suspe|n5|on Olve:clll hrs, and Ethametsulfuron methyl 1.6 410.4 Zwitterionic Moderate Low NA >10x Underestimated
£ £ Ajac estimated passive glomerular filtration AT . . . .
3 | prop M1 P & y " Flumetsulam 15 3253 Neutral Moderate  Low NA >10x Underestimated  The results indicate the importance of accounting for hepatic accumulation
2 mr BPA 3@@%%%5 Possible Reasons: L:\il;llfr M:i;;:m HIIRgislfr Fulvestrant 9.4 606.8 Neutral Fast Low >100x NA
s i Fenpgse o ' o :
5 E PyEALPYIN  putFacn . : : lodosulfuron-methyl-sodium 3.2 529.2  Anioni Moderat L >3.2 >10x Underestimated . . . ..
oE . e Hepatocytes in suspension Risk-based prioritization SeostTHTonmERysodim e e oW " T eI e Ratio of ICC to nominal concentration for four compounds (Diniconazole, Ethametsulfuron-
E 10-*—; L v"' 2 = Cy e Drug metabolism activity/ce” Mesotrione 1.5 339.3 Neutral Slow Moderate NA >10x Underestimated . . .
% o - P viability rapidly lost Monobutyl phthalate 2.8 222.2  Anionic Slow Moderate >3.2x On the Order methyll FUIVeStrant, TrlﬂumIZOIe) was greater than ten times
% 3 PFOA e Less accurate with low turnover Oxytetracycline dihydrate -4.0  496.5 Neutral None Moderate <100x >10x Underestimated
T Pharmaceutical :-MSE = 2.44, R®=0.19 . i i i . : : : : i
3 Other:MSE = 293, RZ=05 . IEr:(il::-iteK[))gt?cmrﬁeTaagoTslfns slow clearance in vitro Penoxsulam 3.0 483.4  Anionic None Low >3.2x >10x Underestimated ° Rat|0 Of |CC to nom|na| concentration |ess than ten times for Only PFOA’ and Only at 30
= 'w'ﬂ — |1U|1 — """1'!0 — 1 |1|D . . Active transport in kidney (nom/'na/ testin Concentration) Perfluorooctanoic acid 5.1 414.1 Anionic Moderate Low NA Does Not Reach Steady State minutes and 30 HM (OOSX nominal)
In vitro predicted clearance (mg/L/h) « Biliarv excretion /—2\ Pyrithiobac-sodium 0.6 348.7 Anionic None Low <3.2x >10x Underestimated
4 Media/Air Quinclorac 3.0 242.1 Neutral None Low >3.2x >10x Underestimated
We typically do not know how a chemical partitions in vitro W Thidiazuron 1.9 220.3  Neutral Moderate  Low NA >10x Underestimated e Accumulation of three chemicals (D|C|OSUIa m, QU|nCIOraC, and MOnObUtyl phtha|ate) was
We expect that the free and cellular concentrations of chemical in vitro Uitituklis L e AUl MRS e NA U0 Sl e e e Signiﬁca ntly Over'prediCtEd by the Armitage et al. (2014) partitioning model
will differ from the nominal (tested) concentration due to (at least) binding
to plastic, lipids proteins, and gas exchange _ i HH . i i . . .
P pids p g g chemicablcnongl 3 Vedia Biliary Clearance: S’I"V four colmpounds (any time, any concentration) demonstrated e SCH (rat) data suggested these compounds have low accumulation potential resulting from
ile accumulation : . : .
Mathematical chemical partitioning models exist that predict in vitro @ -y e either low hepatic uptake potential or a possible role for efflux transporters
distribution such as the Armitage et al. (2014) for neutral compounds, = |2 E:iztii; ol :ir:‘;?rl‘; - Clotary (basolateral/ca nalicula r) red ucing accumulation potential
which was extended by Fischer et al. (2017) for ionized compounds CellBinding Compound Chargeat pH 7.4 Metabolism (mL/min/kg)
I% Flumetsulam 1.5 325.3 Neutral Moderate Low 10 30 0.273(0.18)
However, there is limited evaluation data for cellular partitioning for any 1 lodosulfuron-methyl-sodium 3.2 529.2  Anionic Moderate  Low 30 30 0.230 (0.022)  Difference between cellular concentration and nominal concentrations exist, but there was no
i i i i [Cce uar]=Kc[Cnomina] i . . . . .
chemical (six chemicals reviewed by Kramer et al. (2015) w Mesotrione L5 3393 Neutral slow Moderate 30 30 0.119(0.063) pronounced bias (median cellular concentration was 1.4x higher than nominal).
Oxytetracycline dihydrate -4.0 496.5 Neutral None Moderate 30 30 0.252 (0.087)
M Et h O d S = These chemicals span a range of hydrophobicity (logP) and have no obvious distinctions from other chemicals Recommendations for future testing of non-thera peutic chemicals in B-CLEAR® .
in vitro Disposition: Intracellular Concentration (ICC) Varied By Chemical * Longer incubation time may allow for greater accumulation of compounds with slow,
Sicaida =  B-CLEAR® Technology utilizes tight junction modulation in sandwich- _ HH
B'°°d’Me‘“NTC 7y Hepafacyis = cultured hepatocytes (SCH) to quantify biliary efflux of test article We compared the ratio (kp) of the measured ICC to but non .zero blllary clearance ] . . ]
N NP A 3 (Figure, left). The presence of calcium [Plus (+) Buffer] maintains the nominal concentration (either 10 or 30 uM) R e The maximum tested concentration was 30 MM — testing at hlgher chemical
Acids 4 integrity of tight junctions and formation of the bile pockets. Biliary . . . . .
A oow A clearance of a compound requires uptake into the hepatocytes and Median ICC was 1.4x higher than nominal, low of 0.05x concentrat!ons should make comp.o.und in bile easier to dEtECt, but hlgher
. excretion into the bile pockets. In the absence of calcium [Minus (-) . e OG- concentrations may cause cytotoxicity
Or c o (o) |
An?on@Ar \ Buffer], the tightjunctions open and the contents of the bile pOCketS are max Of 35X’ Wlth 95% Of Values Wlthln 0.13xto 28X) 6?4 2()1?Lnal Cone. P current techniques rely on quuid chromatography mass Spectrometry could
A QStandard Buffer Sequesters Bile released. The mass of the test article excreted into bile (e.g. bile é Heoo . . ’
accumulation) is the difference between the two conditions. i eventually expand chemical space using gas chromatography
Ca2+-free Buffer A”O\NAS Bile to Mix with Media Quantitation of test articles in cell lysates and dosing solutions was
A - determined using LC-MS/MS equipped with an ESl interface.
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