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In 2022, the European Chemicals Agency issued advice on the selection of high dose
levels for developmental and reproductive toxicity (DART) studies indicating that the
highest dose tested should aim to induce clear evidence of reproductive toxicity without
excessive toxicity and severe suffering in parental animals. In addition, a recent
publication advocated that a 10% decrease in body weight gain should be replaced with
a 10% decrease in bodyweight as a criterion for dose adequacy. Experts from the
European Centre for Ecotoxicology and Toxicology of Chemicals evaluated these recent
developments and their potential impact on study outcomes and interpretation and
identified that the advice was not aligned with OECD test guidelines or with humane
endpoints guidance. Furthermore, data analysis from DART studies indicated that a

10% decrease in maternal body weight during gestation equates to a 25% decrease in
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body weight gain, which differs from the consensus of experts at a 2010 ILSI/HESI
workshop. Dose selection should be based on a biological approach that considers a range
of other factors. Excessive dose levels that cause frank toxicity and overwhelm
homeostasis should be avoided as they can give rise to effects that are not relevant to

human health assessments.
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As a high production volume chemical with recognized sensory irritation and widespread
exposure, the human health risk potential of formaldehyde has been reviewed by many
international regulatory agencies and scientific advisory bodies. A scientific panel, the
Human Studies Review Board, under the auspices of the EPA's Toxic Substances Control
Act (TSCA) program recently reviewed the sensory irritation studies included in the
2022 Draft Integrated Risk Information System (IRIS) Formaldehyde Hazard
Assessment in the context of their use in a weight of evidence evaluation of acute
inhalation health effects. This panel issued a series of recommendations on the use of
these studies for the purposes of calculating exposure limits (e.g., study design
preferences; uncertainty adjustment). Considering that these recommendations might

reflect topic areas with varying degrees of scientific consensus, this commentary reflects
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on commonalities and distinctions amongst international formaldehyde exposure limits
based on sensory irritation. Notably, each review panel charged with an assessment of
the science recommended that no adjustment was needed to account for either exposure
duration or human variability. These areas of scientific consensus should be considered
as the best available science for the purposes of setting exposure limits in the anticipated
TSCA Risk Evaluation on formaldehyde.
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The increasing drive to understand the likelihood of skin sensitisation from plant
protection products (PPPs) in workers and the general public has resulted in recent
initiatives to establish a quantitative risk assessment (QRA) methodology applicable to
these products and their exposure scenarios. The effective evaluation of skin sensitising
substances requires not only the identification of that toxicological hazard, but also
determination of relative sensitising potency. Typically, this has been achieved by
interpretation of local lymph node assay (LLNA) dose response data, delivering what is
known as the EC3 value. This permitted regulatory division of skin sensitisers into
defined potency sub-categories, but more importantly enabled derivation of a no expected
sensitisation induction level (NESIL) as the point of departure for QRA. However, for

many existing substances there is no LLNA data, only older guinea pig results exist. To
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avoid additional (in vivo) testing, an approach has been outlined to employ guinea pig
data and existing regulatory guidelines on the determination of potency sub-
categorisation to provide a guinea pig based NESIL. The approach adopts a conservative
extrapolation from LLNA NESIL benchmarks to deliver points of departure as the basis

for the type of QRA process already in successful use by other industries.
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The Research Institute for Fragrance Materials (RIFM) and Creme

Global Cremeglobal.com partnered to develop an aggregate exposure model for fragrance

ingredients. The model provides a realistic estimate of the total exposure of fragrance
ingredients to individuals across a population. The Threshold of Toxicological Concern
(TTC) and Dermal Sensitization Threshold (DST) were used to demonstrate the
magnitude of low exposure to fragrance materials. The total chronic systemic, inhalation,
and dermal 95th percentile exposures on approximately 3000 fragrance ingredients in
RIFM's inventory were compared to their respective TTC or DST. Additionally,
representative fragrance ingredients were randomly selected and analyzed for exposure

distribution by product type (i.e., cosmetic/personal care, household care, oral care, and
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air care) and route of exposure. It was found that 76 % of fragrance ingredients fall below
their respective TTC limits when compared to 95th percentile systemic exposure, while
99 % are below inhalation TTC limits. The lowest 95th percentile aggregate exposure by
product type was from household care products, then air care, and oral care products.
The highest exposure was from personal care/cosmetic products. The volume of use for
most fragrance ingredients (63 %) was <1 metric ton, estimating that environmental

exposure to fragrance ingredients is likely low.
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The abuse potential of novel CNS-active drug candidates with low specificity for known
receptors involved in abuse might be complex to test preclinically relative to an
appropriate reference drug of abuse. Suvorexant, a Schedule IV dual orexin receptor
antagonist was investigated for its potential use as a reference drug in Drug
Discrimination Learning (DDL) studies. Firstly, toxicokinetic properties of suvorexant
were determined in male and female rats after single oral doses of 160 and 325 mg/kg in
MC and PEG400. Thereafter the subjective effects of suvorexant at 325 mg/kg versus
vehicle were evaluated in a DDL paradigm and plasma exposures were measured. Mean

maximum plasma exposures in male rats after a single dose of 325 mg/kg suvorexant
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were 2.5- (MC) to 10.5-fold (PEG400) the human exposure at supratherapeutic doses of
40 mg q.d. (Cmax'1.1 pM), and 4.9- (MC) to 20.8-fold (PEG400) the approved maximum
human efficacious dose (20 mg q.d.; 0.557 pM). Training male rats at 325 mg/kg in the
DDL study however did not result in discriminative stimulus generalisation versus
respective vehicles. Suvorexant, a Schedule IV dual orexin receptor antagonist failed to
serve as a robust reference drug of abuse in the DDL paradigm in rats despite

appropriate exposures.
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A panel of toxicology, mode of action (MOA), and cancer risk assessment experts was
engaged to derive no-significant-risk-levels (NSRLs) for three lower acrylates: methyl
acrylate (MA), ethyl acrylate (EA), and 2-ethylhexyl acrylate (2EHA) using the best
available science, data, and methods. The review was structured as a five-round,
modified Delphi format, a systematic process for collecting independent and deliberative
input from panel members, and it included several procedural elements to reduce
potential sources of bias and groupthink. Input from the panel for key decisions in the
dose-response assessments resulted in NSRL values of 530 pg/day (330—800 ng/day), 640
ng/day (280-670 pg/day), and 1700 pg/day (1300—2700 pg/day) for MA, EA, and 2EHA,
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respectively. Novel to this approach were the use of nonneoplastic lesions reported at
point of contact where tumors have been reported in laboratory rodents, along with
nonlinear extrapolation to low doses (uncertainty factor approach) based upon panel
recommendations. Confidence in these values is considered medium to high for
exposures applied to the routes of exposure tested (inhalation for MA and EA, dermal for

2EHA), but confidence is considered lower when applied to other routes of exposure.
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We have modeled here chronic Daphnia toxicity taking pNOEC (negative logarithm of
no observed effect concentration in mM) and pECso (negative logarithm of half-maximal
effective concentration in mM) as endpoints using QSAR and chemical read-across
approaches. The QSAR models were developed by strictly obeying the OECD guidelines
and were found to be reliable, predictive, accurate, and robust. From the selected
features in the developed models, we have found that an increase in lipophilicity and
saturation, the presence of electrophilic or electronegative or heavy atoms, the presence
of sulphur, amine, and their related functionality, an increase in mean atomic
polarizability, and higher number of (thio-) carbamates (aromatic) groups are responsible
for chronic toxicity. Therefore, this information might be useful for the development of
environmentally friendly and safer chemicals and data-gap filling as well as reducing

the use of identified toxic chemicals which have chronic toxic effects on aquatic
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ecosystems. Approved classes of drugs from DrugBank databases and diverse groups of
chemicals from the Chemical and Product Categories (CPDat) database were also

assessed through the developed models.
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Chemical safety assessment begins with defining the lowest level of chemical that alters
one or more measured endpoints. This critical effect level, along with factors to account
for uncertainty, is used to derive limits for human exposure. In the absence of data
regarding the specific mechanisms or biological pathways affected, non-specific
endpoints such as body weight and non-target organ weight changes are used to set
critical effect levels. Specific apical endpoints such as impaired reproductive function or
altered neurodevelopment have also been used to set chemical safety limits; however, in
test guidelines designed for specific apical effect(s), concurrently measured non-specific
endpoints may be equally or more sensitive than specific endpoints. This means that
rather than predicting a specific toxicological response, animal data are often used to
develop protective critical effect levels, without assuming the same change would be
observed in humans. This manuscript is intended to encourage a rethinking of how

adverse chemical effects are interpreted: non-specific endpoints from in vivo toxicological
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studies data are often used to derive points of departure for use with safety assessment
factors to create recommended exposure levels that are broadly protective but not

necessarily target-specific.
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Lacto-N-tetraose (LNT) is a human milk oligosaccharide with average concentrations
ranging from 0.74 to 1.07 g/LL in breastmilk, depending on the lactation stage. In this
study, the preclinical safety of LNT produced by the Escherichia coli K-12 E2083
production strain was assessed. LNT was negative in both the bacterial reverse mutation
assay and the in vitro micronucleus assay, demonstrating the absence of genotoxic
potential for this substance. In the OECD 408 guideline compliant 90-day oral toxicity
study rat, LNT did not induce any adverse effects in any treatment group up to and
including the highest dose tested, and no LOAEL could be determined. Therefore, the
no-observed-adverse effect level (NOAEL) is set at the highest dose level tested, i.e. a
dietary level of 5 % (w/w), corresponding to >2856 mg/kg bw/day and >3253 mg/kg bw/day
for males and females, respectively. This might be an underestimation of the NOAEL,
caused by the range of dose levels tested. The results obtained in the current study are
in good agreement with available data generated using other biotechnologically produced

LNT batches and therefore support its safe use as a food ingredient.
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The alkaline comet assay is frequently used as in vivo follow-up test within different
regulatory environments to characterize the DNA-damaging potential of different test
items. The corresponding OECD Test guideline 489 highlights the importance of
statistical analyses and historical control data (HCD) but does not provide detailed
procedures. Therefore, the working group “Statistics” of the German-speaking Society
for Environmental Mutation Research (GUM) collected HCD from five laboratories and
>200 comet assay studies and performed several statistical analyses. Key results
included that (I) observed large inter-laboratory effects argue against the use of absolute
quality thresholds, (IT) > 50% zero values on a slide are considered problematic, due to
their influence on slide or animal summary statistics, (III) the type of summarizing
measure for single-cell data (e.g., median, arithmetic and geometric mean) may lead to
extreme differences in resulting animal tail intensities and study outcome in the HCD.
These summarizing values increase the reliability of analysis results by better meeting
statistical model assumptions, but at the cost of information loss. Furthermore, the
relation between negative and positive control groups in the data set was always

satisfactorily (or sufficiently) based on ratio, difference and quantile analyses.
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Thrombopoietin mimic peptide (TMP) is a novel thrombopoietin receptor agonist. In this
report, we evaluated the potential toxicity of TMP in repeat-dose toxicity and
reproductive/developmental toxicity studies (segment I , 11 , Il ). TMP was
administered subcutaneously to Sprague-Dawley (SD) rats at 5, 15 or 50 mcg/kg. In
repeat-dose toxicity study, the rats were administrated three times a week for 26 week
with a 4-week recovery. TMP could produce anti-drug antibodies and induce platelet
counts increase, megakaryocyte proliferation. While platelet counts decreased gradually
and returned to normal after 4 weeks in male rats. Other significant findings included
myelofibrosis of bone marrow, hepatic extramedullary hematopoiesis, splenic
lymphocytic depletion and bone hyperostosis. All treatment-related effects were reversed
following recovery. The NOAEL of repeat-dose toxicity in female rats is 5 mcg/kg. In the
reproductive/developmental toxicity (segment 1, III), no deaths occurred, and no
general toxicological effects or abnormal reproductive functions were observed. In
embryo-fetal developmental toxicity study (segment 1II), the number of resorbed fetuses
in the 50 mcg/kg group was significantly increased. The NOAEL as related to

reproductive/developmental toxicity in these rats was 15 mcg/kg.


https://www.sciencedirect.com/science/article/pii/S0273230024000229
https://www.sciencedirect.com/science/article/pii/S0273230024000229

Research article
Replacing concurrent controls with virtual control groups in rat

toxicity studies

Alexander Gurjanov, Carlos Vieira-Vieira, Julia Vienenkoetter, Lea A.I. Vaas, Thomas
Steger-Hartmann

Article 105592

View PDF

FEEREREBMEICH (T DB (VCG) T, R BEOHYEESMA S -OITEYZBEDHET—
REFRATHEVIBMEERT B EINEARISIRESNBEDMBT—4(E. VCC £HET 5180
DEBELTRILEL . LAYV —HARBEE L VCC DMRELTFBT 2O DR FIY—VELTHEATES. L
HY—mEDREXNEE VCG [CBEMRZ S EE. OO EDRERZEENICBRI T THI. =
HAMEROERENELS 320 4 AFOZYMEOSHL A —HRICESNT, HAFELSLANILTVCG
DOHEEETE T 2B SEMAFE L () RERNBALOMAMICEELREZERT 5. (i) HERYECEE
L= 82BRT 5. (i) MERAE. ENESE. SH2HNN\1FY—h— BRFESR) SIUREEOH
RO oEMHEOHEREEIRT S VCG DEES, VCG [T MEREZFRI SE NN E~-FEETHLIL
ERLEA. —RBREREREEDL AN oz, BADHKRL. HEISBRLEZBEORBT—4%. — ik
B REERE RGO LRI BICEERAS-OICHERATELLE MO TREL TS, S5I2, F
FEEnt=FIBET—o70— (&, REBHZTEAT 5O DREAIBOIFROBIEDEREEFEL,

Virtual control groups (VCGs) in nonclinical toxicity represent the concept of using
appropriate historical control data for replacing concurrent control group animals.
Historical control data collected from standardized studies can serve as base for
constructing VCGs and legacy study reports can be used as a benchmark to evaluate the
VCG performance. Replacing concurrent controls of legacy studies with VCGs should
1deally reproduce the results of these studies. Based on three four-week rat oral toxicity
legacy studies with varying degrees of toxicity findings we developed a concept to
evaluate VCG performance on different levels: the ability of VCGs to () reproduce
statistically significant deviations from the concurrent control, (ii) reproduce test
substance-related effects, and (iii) reproduce the conclusion of the toxicity study in terms
of threshold dose, target organs, toxicological biomarkers (clinical pathology) and
reversibility. Although VCGs have shown a low to moderate ability to reproduce
statistical results, the general study conclusions remained unchanged. Our results
provide a first indication that carefully selected historical control data can be used to
replace concurrent control without impairing the general study conclusion. Additionally,

the developed procedures and workflows lay the foundation for the future validation of
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virtual controls for a use in regulatory toxicology.
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The increasing use of titanium dioxide (TiO2) nanoparticles (NPs) has raised concern
about the safety of food additive TiOs. TiOz has been considered no longer safe by EFSA
due to concerns over genotoxicity, however, there are conflicting opinions upon the safety
of TiOz as a food additive, and the number of in vivo genotoxicity studies conducted on
food additive TiO2 was limited. In order to investigate the potential genotoxicity of food
additive TiO2, we evaluated the genotoxicity of a commercial food additive TiO2 (average
size of 135.54 + 41.01 nm, range from 60.83 to 230.16 nm, NPs account for 30% by
number) using a battery of standard in vivo tests, including mammalian erythrocyte
micronucleus test, mammalian bone marrow chromosomal aberration test and in
vivo mammalian alkaline comet test. After 15 days of consecutive intragastric
administration at doses of 250, 500, and 1000 mg/kgBW, food additive TiOgz neither
increased the frequencies of bone marrow micronuclei or chromosomal aberration in mice,
nor induced DNA strand breakage in rat liver cells. These results indicate that under
the condition of this study, food additive TiO: does not have genotoxic potential although

1t contains a fraction of NPs.
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Risk assessment of chemicals is a time-consuming process and needs to be optimized to
ensure all chemicals are timely evaluated and regulated. This transition could be
stimulated by valuable applications of in silico Artificial Intelligence (AI)/Machine
Learning (ML) models. However, implementation of AI/ML models in risk assessment is
lagging behind. Most AI/ML models are considered ‘black boxes’ that lack mechanistical
explainability, causing risk assessors to have insufficient trust in their predictions.

Here, we explore ‘trust’ as an essential factor towards regulatory acceptance of AI/ML
models. We provide an overview of the elements of trust, including technical and beyond-
technical aspects, and highlight elements that are considered most important to build
trust by risk assessors. The results provide recommendations for risk assessors and
computational modelers for future development of AI/ML models, including: 1) Keep
models simple and interpretable; 2) Offer transparency in the data and data curation; 3)
Clearly define and communicate the scope/intended purpose; 4) Define adoption criteria;

5) Make models accessible and user-friendly; 6) Demonstrate the added value in practical
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settings; and 7) Engage in interdisciplinary settings. These recommendations should
ideally be acknowledged in future developments to stimulate trust and acceptance of

AI/ML models for regulatory purposes.
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Several New Approach Methodologies (NAMs) for hazard assessment of skin sensitisers
have been formally validated. However, data regarding their applicability on certain
product classes are limited. The purpose of this project was to provide initial evidence on
the applicability domain of GARD™skin and GARD™potency for the product class of
agrochemical formulations.

For this proof of concept, 30 liquid and 12 solid agrochemical formulations were tested
in GARDskin for hazard predictions. Formulations predicted as sensitisers were further
evaluated in the GARDpotency assay to determine GHS skin sensitisation category. The
selected formulations were of product types, efficacy groups and sensitisation hazard

classes representative of the industry's products.
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The performance of GARDskin was estimated by comparing results to existing in
vivo animal data. The overall accuracy, sensitivity, and specificity were 76.2% (32/42),
85.0% (17/20), and 68.2% (15/22), respectively, with the predictivity for liquid
formulations being slightly higher compared to the solid formulations. GARDpotency
correctly subcategorized 14 out of the 17 correctly predicted sensitisers. Lack of
concordance was justifiable by compositional or borderline response analysis.

In conclusion, GARDskin and GARDpotency showed satisfactory performance in this
initial proof-of-concept study, which supports consideration of agrochemical formulations

being within the applicability domain of the test methods.
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To fulfil the promise of reducing reliance on mammalian in vivo laboratory animal
studies, new approach methods (NAMs) need to provide a confident basis for regulatory
decision-making. However, previous attempts to develop in vitro NAMs-based points of
departure (PODs) have yielded mixed results, with PODs from U.S. EPA's ToxCast, for
instance, appearing more conservative (protective) but poorly correlated with
traditional in vivo studies. Here, we aimed to address this discordance by reducing the

heterogeneity of in vivo PODs, accounting for species differences, and enhancing the
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biological relevance of in vitro PODs. However, we only found improved in vitro-to-in
Vivo concordance when combining the use of Bayesian model averaging-based
benchmark dose modeling forin vivo PODs, allometric scaling for interspecies
adjustments, and human-relevant in vitro assays with multiple induced pluripotent
stem cell-derived models. Moreover, the available sample size was only 15 chemicals,
and the resulting level of concordance was only fair, with correlation coefficients <0.5
and prediction intervals spanning several orders of magnitude. Overall, while this study
suggests several ways to enhance concordance and thereby increase scientific confidence
in vitro NAMs-based PODs, it also highlights challenges in their predictive accuracy and

precision for use in regulatory decision making.
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