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Abstract

Pharmaceutical companies, which are 1Q DruSafe/3R-TPS members, explored novel
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ways to reduce reliance on non-human primate (NHP) use in nonclinical drug
development. These companies conducted a survey on NHP use in toxicology studies
during discovery and development of CD3-bispecific antibodies (BsAbs) for the treatment
of cancer. The objectives of the survey were to collect data on and case study examples of
both first-in-human (FIH)-enabling (<1-month) and Phase II/IlI-enabling (3-month)
NHP studies conducted with CD3-BsAbs. The survey addressed study design elements,
e.g. number of dose groups, number of animals/dose group, recovery arms, etc. when a
study is deemed warranted. Survey questions also focused on whether data from Phase
II/III-enabling studies addressed patient risk that was not identified in FIH-enabling
studies, and whether Phase II/III-enabling studies impacted regulatory decisions
pertaining to clinical development. The survey findings enabled the development of a
Weight of Evidence (WoE) approach to assess the utility of Phase II/III-enabling toxicity
studies in understanding potential safety risks with CD3-BsAbs and informing later-
stage molecule development. Both study design optimization and WoE approaches offer
a path for reduced NHP use without compromising nonclinical safety assessment of CD3-

BsAbs for oncology indications, as illustrated by several case examples.
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Abstract

In dietary risk assessment of plant protection products, residues of active ingredients
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and their metabolites need to be evaluated for their genotoxic potential. The European
Food Safety Authority recommend a tiered approach focussing assessment and testing
on classes of similar chemicals. To characterise similarity, a matched molecular pairs
approach has been developed and applied to datasests of sulphonylurea herbicides,
strobilurins fungicides and a-chloroacetamide herbicides for which either Ames,
chromosomal aberration or micronucleus test results are publicly available. The
approach is exemplified with four case studies illustrating how matched molecular pairs
analysis can be used to identify analogues that cover the structural domain of the
chemical for which a data-gap exists. The method is a robust and reproducible approach

to such read-across predictions, with the potential to reduce unnecessary testing.
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Abstract

Organic ultraviolet (UV) filters mitigate radiation transmission through the skin;
however, uncertainties persist regarding their ability to cross the skin barrier and induce

toxicity. Our aim was to use published in vitro skin permeation studies to predict UV-
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filter concentrations in blood and skin. In our review, we identified 35 papers reporting
in vitro skin permeation of the 12 most used organic UV-filters. We estimated the UV-
filters’ theoretical concentrations in blood and skin layers for two case scenarios and
compared them with in vivo data. Five of the UV-filters penetrated skin as the parent
compound, among these the highest estimated blood concentration was for
benzophenone 4 (419 mg/L). These were overestimated (up to 100 times) compared to the
reported in vivo results. Ten of the UV-filters permeated skin, among these ethylhexyl
salicylate had the highest estimated skin concentration (15.99 g/cm3). Results from
literature were inconsistent, likely due to different experimental in vitro methods.
Although skin can metabolize chemicals, none of the included studies quantified
potential UV-filter metabolites. We recommend future in vitro skin permeation studies
to standardize the methods according to existing guidelines (including quantification of
the metabolites) and screen UV-filters for possible skin absorption followed by a risk

evaluation.
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Abstract

We developed a physiologically based pharmacokinetic (PBPK) model in rats and
humans for the isobutyl metabolic series, which includes isobutyl acetate, isobutanol,
isobutyraldehyde, and isobutyric acid. Given chemical similarities, we used a previously
developed PBPK model for the propyl metabolic series as a framework to create the
isobutyl PBPK model. To support model development, we measured in vitro metabolism
of isobutyl acetate in rat and human blood and liver S9 fractions. Our findings indicated
that humans exhibited faster isobutyl acetate hydrolysis in liver S9 fractions compared
to rats, while hydrolysis rates in blood were similar between the two species.
Experiments involving closed chamber exposures of rats to isobutyl acetate or isobutanol
revealed higher isobutanol concentrations in blood compared to other isobutyl
compounds. Using these data to parameterize the model, the PBPK model accurately
simulated available time-course concentrations of isobutyl compounds in blood of rats
and humans. The isobutyl PBPK model enables comparisons of internal dose metrics
across various isobutyl compound exposures and species and allows for calculation of
equivalent external exposures that result in the same dose metric. Regulators can
employ this PBPK model to predict and align internal dose metrics of isobutyl

compounds for risk assessment purposes.
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Abstract

The global COVID-19 pandemic had a major impact on the development of vaccines and
treatments, leading to the swift creation and distribution of various medical solutions.
This period reshaped many facets of drug and vaccine development, as well as the
regulatory review process, fostering innovations while maintaining standards of safety,
quality, and efficacy. To capture and document these innovative methods and key
takeaways in nonclinical development for COVID-19 drugs and vaccines, the DruSafe
Leadership Group of the International Consortium for Innovation and Quality in
Pharmaceutical Development (IQ Consortium) conducted a survey among its members
with experience in developing COVID-19 treatments and preventatives. The survey
captured how companies used innovative nonclinical strategies to expedite the
availability of promising drugs and vaccines in response to the urgent medical need, as
well as their interactions with regulatory agencies. This article presents the survey
results, offering insights into nonclinical development for 15 therapeutics or vaccines
submitted by 10 pharmaceutical companies. It also reflects on how these lessons can

guide responses to future pandemics and/or other serious, life-threatening diseases.
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Abstract

MGK-264, an insecticidal synergist, has been shown to increase the incidence of liver
tumors in male and female mice. As MGK-264 is not a genotoxic compound, a series of
investigative studies were conducted to elucidate the mode of action (MoA) for liver
tumor production by MGK-264. Male and female CD-1 mice were given diets containing
MGK-264 at 400, 3000, and 6000 ppm for 7 and/or 14 days. Treatment with MGK-264
caused activation of the constitutive androstane receptor (CAR), which resulted in liver
hypertrophy, induction of cytochrome P450 CYP2B subfamily enzymes, and increased
replicative DNA synthesis (RDS) in the liver in male and female mice. In contrast, these
changes were not observed in the livers of male CAR and pregnane X receptor (PXR)
knockout (CAR KO/PXR KO) mice treated with MGK-264. The treatment of primary
human hepatocytes with 1-30 pM MGK-264 increased CYP2B and CYP3A mRNA
expression, but had no effect on hepatocyte RDS. Similarly, the treatment of chimeric
mice with human hepatocytes with 6000 ppm MGK-264 in the diet for 7 days resulted in
increased CYP2B and CYP34 mRNA expression, but had no significant effect on human
hepatocyte RDS. In summary, based on these investigative studies, MGK-264 is a CAR
activator at carcinogenic dose levels in mouse liver. A robust MoA for MGK-264-induced
mouse liver tumor formation has been established and is not considered plausible for
humans on the basis of qualitative differences between humans and mice. This

conclusion is supported by data from human epidemiology studies with CAR activators.
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Abstract

These studies examined the effects of repeated intranasal administration of
Cyclobenzaprine hydrochloride in rats and dogs. In rats, doses up to 1.05 mg/animal/day
over 28 days showed no mortality or toxicity. Body weight, feed intake, ophthalmological
and neurobehavioral assessments, and clinical pathology evaluations remained
unaffected. Microscopic examinations revealed minimal non-adverse hyperplasia at the
administration site in the nasal cavity. No histopathological changes were observed in
other organs or tissues, establishing the NOAEL at 1.05 mg/animal/day. In dogs, doses
up to 10.5 mg/animal/day over 14 days were well-tolerated, with only mild local irritation
observed as nasal itching, which resolved quickly post-dosing. Body weights, food
consumption, and comprehensive neurobehavioral assessments, including ECG
examinations and reflex tests, showed no adverse effects. Hematological, clinical
chemistry, and urinalysis variations were minimal and non-dose-dependent. Microscopic
evaluations of the nasal cavity and other anatomical structures showed mild non-adverse
changes, with no significant histopathological findings in the olfactory epithelium,
olfactory bulb, or brain. These findings indicate that Cyclobenzaprine Hydrochloride
Nasal Spray is well-tolerated with a NOAEL of 1.05 mg/animal/day in rats and >10.5
mg/animal/day in dogs, suggesting potential for safe intranasal administration in clinical

use.
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Abstract

The in vitro percutaneous absorption assay is standardized, but the common use of 50 %
ethanol in the receptor compartment for lipophilic compounds is questioned. In parallel,
the demand for animal-free methodologies is driving the application of synthetic
membranes without standardization guidelines. To address these issues, this study
investigated the permeation of the lipophilic compound chlorpyrifos using different
ethanol-containing receptor fluids with human and pig skin ex vivo, and silicone and
STRAT-M® membranes. The results considered several factors, particularly chlorpyrifos
solubility and the contact angles between skin models and receptor fluids. Original
experimental approaches demonstrated that ethanol from the receptor rapidly crosses to
the donor compartment increasing chlorpyrifos diffusivity. Compared to the described in
vivo dermal absorption, human skin and STRAT-M® yielded the best predictive
permeation parameters. However, high percentage of ethanol in the receptor fluid can
lead to an overestimation of percutaneous absorption. Summing up, it is important to
carefully determine the concentration of ethanol to be used in the receptor fluid of
lipophilic compounds’ assays while further research with synthetic membranes is needed

prior to their wider adoption.
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Abstract

Since adverse health outcomes of parabens added in children's cosmetics have been
reported, it is important to investigate preliminary risk characteristic assessment of
parabens preservatives in children's cosmetics. This study aimed to calculate exposure
parameters using a combination experimental data and an exposure assessment tool to
make safety assessment for parabens in children's cosmetics. The paraben concentration
of different formulation types of 63 products of children's cosmetic products were
measured by High Performance Liquid Chromatography. Based on product usage,
paraben concentrations, exposure factors, behavioral patterns and exposure routes, the
exposure parameters of parabens in children's cosmetics were calculated by
mathematical mode from ConsExpo Web. A margin of safety (MoS) was calculated for
safety evaluations. Results showed that 4-hydroxybenzoate methyl (MP) was the most
commonly used paraben, which was used in 30.2 % of products, followed by propyl 4-
hydroxybenzoate (PP) (12.7 %), ethyl 4-hydroxybenzoate (EP) and butyl 4-
hydroxybenzoate (BP) both in 1.6 % of products. The concentrations of parabens in the
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cosmetic products were all within the safety limits required by the SCCS. The exposure
to parabens decreased with increasing age in accordance with a published data. The MoS
of parabens in children's cosmetics were all more than 100, indicating parabens to be of

manageable risk and safe for use.
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Abstract

The aim of this study was to assess the good review practices (GRevPs) of the Food and
Drugs Authority (FDA) Ghana in order to identify opportunities for improvement.

Reviewers of the FDA Ghana completed an established, structured and multi-
dimensional questionnaire for the assessment of GRevPs. Twenty-seven of 30 assessors
took part in the study; 70 % reported that GRevPs have been implemented and fully
adopted across the authority. The three most common reasons quality measures were
implemented at FDA Ghana were to be more efficient, ensure consistency, and to
minimize errors. Most respondents believed that the current GRevPs framework could
be improved and additional training to learn and understand how GRevPs are to be used

and incorporated into daily work; 90 % reported that the FDA Ghana has a consistent
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method for documenting GRevPs that need improvement and a mechanism to facilitate
updating. In general, the importance of GRevPs was well understood by the assessors;
however, target timelines were not well followed at both the department and agency
levels. This study provided a baseline for the FDA Ghana GRevP knowledge, attitudes,
and practices as well as areas for improvement to work toward becoming a World Health

Organization-listed authority.

Research article
A new method of consistency evaluation of brain drugs: a case study of
edaravone
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Abstract

Bioequivalence test is typically conducted by determining the drug concentration in
plasma. However, this is not suitable for brain drugs (like Edaravone) that have targets
in CNS. The amount of a drug in target site in the CNS is responsible for its activity in
the brain, while the concentration of a drug in the blood has a weak impact on the CNS.
In this paper, a new consistency evaluation method for brain drugs was established. 16
rats were divided into two groups. One group was administered the test preparation, and
the other group was administered the control preparation. Then, cerebrospinal fluid
(CSF) samples were collected. All of the CSF samples were examined by LC-MS. The
90 % confidence interval of the geometric mean ratio of AUCo-+ was 90.30-150.59 %, and
91.79-211.06 % for Cmax. In addition, the result indicated that the two preparations were
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not Dbioequivalent in the CNS, although the concentration-time profile and
pharmacokinetic parameters were quite similar. The results revealed the particularity
and complexity of the bioequivalence test for brain drugs that have targets in the CNS.
The feasibility of the test was confirmed, and our results provide useful information for

the consistency evaluation of brain drugs.
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Abstract

Cosmetics and personal care products are frequently formulated with botanical
ingredients due to their beneficial properties, the nature of their composition, and
consumers’ interest for products with more natural or organic profiles. Compounds that
absorb light significantly and are in contact with the skin have potential to become
phototoxic upon exposure to sunlight. Here we demonstrate that an in vitro test
methodology, the 3T3 Neutral Red Uptake Phototoxicity Test (3T3 NRU PT), is an
effective screening tool in evaluation of botanical ingredients that absorb light in the
Ultraviolet/Visible (UV/Vis) range. Thirty-eight prospective botanical ingredients were
evaluated in the 3T3 NRU PT assay. Five botanicals were identified to have phototoxicity

potential, and were eliminated from consideration for use. Thirty three botanicals were
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identified to have no phototoxicity potential in the 3T3 NRU PT; and a subset of six were
further evaluated in a clinical confirmatory test that corroborated the data obtained
using the in vitro test. Our results support this in vitro test method as a reliable, high
throughput model in evaluating a large subset of compounds to efficiently identify those
that pose a potential risk and to ensure that marketed cosmetic products do not contain

ingredients with phototoxicity potential.

Research article
Evaluation of an anti-thyroid mode of action for thyroid follicular cell adenomas in

female mice exposed to tertiary butyl alcohol
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Abstract

Chronic exposure to tertiary butyl alcohol (TBA) in drinking water (DW) is associated
with low but increased incidence (15 % vs 3 % in controls) of thyroid follicular cell
adenomas in female mice. The U.S. Environmental Protection Agency evaluated this
data in the context of an anti-thyroid mode of action (MOA) and identified data gaps
while noting evidence for thyroid adenomas as “suggestive”’. A study was designed to
address data gaps in the MOA for TBA thyroid tumors. Female mice were exposed for 5
days to TBA by oral gavage (500 or 1000 mg/kg) or via DW (540 mg/mL) for up to 28
days. TBA activated upstream key events (KEs) within the anti-thyroid MOA framework
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including CAR/PXR signaling and upregulation of UGT and SULT transcripts. However,
increased UGT and SULT activity was not observed. Downstream events (decreased
serum TSH and thyroid histopathology prior to 2-years) were not demonstrated. The
inability to demonstrate downstream KEs is likely a consequence of a weak tumor
response with chronic exposure to TBA. With previously published data, an anti-thyroid
MOA is a plausible explanation for a weak TBA tumor response, with analysis
highlighting important consequences of conducting risk assessments on weak,

suggestive tumor data.
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Abstract

The development of a Reference Chemical Potency List (RCPL), and its purpose, has
been described previously. That original RCPL comprised 33 chemicals, of varying skin
sensitising activity, for each of which a discrete Potency Value (PV) was derived, based
upon the best available human and/or animal (local lymph node assay) data. The purpose

of the RCPL was to provide a reliable tool that would facilitate evaluation of the ability
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of New Approach Methodologies (NAMs) to measure skin sensitising potency. We here
report the construction of an extended RCPL with 77 additional chemicals by applying
the weight of evidence framework used previously. This extended RCPL adheres to the
salient features of the original database. These comprise a focus largely on fragrance
chemicals, provision of a wide range of chemical structures and of skin sensitising
potency, the inclusion of both direct and indirect (pre- and pro-) haptens, the exclusion
of NAMs data for the derivation of PVs, and avoidance of the use of potency categories
for the classification of chemicals. It is anticipated that this extended RCPL will provide
a more powerful database with which to assess the strengths and weakness of recently

developed NAMs in the measurement of skin sensitising potency.
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Abstract

The microcystins (MCs) are a family of cyclic oligopeptides toxins expressed in at least

30 cyanobacterial species and are liable to pose significant hazard to human health due
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to hepatotoxicity. Microcystin-leucine arginine (MC-LR) is the most extensively studied
and toxic congener and classified as possibly carcinogenic to humans based on tumor
promotion activity in the liver. Given the substantial toxicity data gaps for the MCs,
read-across was assessed to evaluate the tumor promotion effects of a series of data-poor
MC congeners based on in vivo information for MC-LR as the source molecule. Lines of
evidence from in silico estimates of structural similarity, physico-chemical properties,
hepatotoxicity, genotoxic and carcinogenicity were compiled to support the filling of data
gaps. Uncertainties were evaluated according to scenario 4 of the European Chemicals
Agency's (ECHA's) Read-Across Assessment Framework (RAAF). The read-across
process followed a previously proposed harmonized framework to apply the common
principles together with information from new approach methodologies (NAMs). Lines
of evidence were consistent across the MC congeners and the uncertainties were found
to be acceptable for data gap filling. Read-across strategies, with known caveats and

restrictions, were shown to be applicable for large, complex molecules such as the MCs.
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Abstract
In 2022, the European Chemicals Agency (ECHA) issued updated advice on high-dose

selection for developmental and reproductive toxicity (DART) studies, aiming to ensure
reproductive hazards are identified without causing excessive toxicity or severe suffering
in test animals. However, the advice faced much criticism from the scientific community
with concerns around animal welfare and use of unnecessarily high doses. To better
understand the background to the advice and explore the implications of this guidance,
a satellite workshop was held at EUROTOX 2024 in Copenhagen, in collaboration with
ECHA, that brought together over 120 global stakeholders from industry, regulatory
bodies, academia, and contract research organisations. Discussions focused on the
interpretation and application of the advice across OECD test guidelines (TGs 414,
421/422, and 443), highlighting areas of uncertainty, such as dose spacing, sex-specific
sensitivity, and balancing fertility versus developmental endpoints. Interactive sessions
revealed differing interpretations and underscored the need for clearer guidance. The
workshop fostered mutual understanding and identified opportunities to refine the
advice to better align scientific, regulatory, and animal welfare objectives. This report
summarises key discussions and outlines the need for continued collaboration to
support harmonised, scientifically justified dose selection practices that support both

human health protection and 3Rs principles.
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Abstract

Risk decision-making inherently requires consideration of fundamental principles and
other factors pertinent for addressing important health and environmental risks of
concern. The risk decision-making process has evolved from linear frameworks to more
integrated and dynamic strategies. A recent scoping review mapped this evolution and
demonstrated a transition to more holistic and complex approaches. The term next
generation risk decision-making captures these contemporary strategies by
incorporating all aspects of risk assessment, management, and communication involved
in risk decision-making, thereby going beyond recently articulated next generation risk
assessment frameworks. While this scoping review included best practices and ten
attributes of risk decision-making, it did not address how to consider these factors when
developing strategies for next generation risk decision-making. This contemporary
review addresses this limitation by discussing the role of decision theories prior to
presenting a model for characterizing, categorizing, and visualizing these ten
considerations: foresight and planning, research and development, regulatory, risk,
upstream and downstream attributes, risk culture, ONE Health lens, broad regulatory
factors, risk management, and risk communication. The realist paradigm-based model
and corresponding considerations are then analyzed using a strengths, weaknesses,
opportunities, and threats analysis of top-down, bottom-up, and fully integrated risk

science strategies to next generation risk decision-making.
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Abstract

The red seaweeds, Asparagopsis taxiformis and A. armata inhibit methane production
in ruminants, considered to be mediated by bromoform. This review examines the
toxicology, metabolism, epidemiology and pharmacology of bromoform. IARC concludes
bromoform is not classifiable as a carcinogen to humans, whereas the US EPA classifies
it as a probable human carcinogen based on a low incidence of intestinal tumours in
female rats given high gavage doses chronically. Under the same conditions, mice
exhibited no tumours, suggesting that tumour formation is secondary to localised
cytotoxicity. While there is some in vitro evidence of mutagenic potential for bromoform,
likely via a metabolic pathway involving GSTT11-1, this pathway is unlikely to be
relevant at low doses. The human evidence, from drinking water disinfection by-product
studies, 1s inconclusive. While some residue studies find bromoform in milk, the
concentrations approach background levels and pose no significant cancer risk. The
collective implication of these findings is that bromoform, as an environmental inhibitor,
does not pose a significant risk. A precautionary approach would ensure that bromoform
intake does not exceed the capacity for rumen degradation such that concentrations of
residues in tissues and milk and consequent dietary exposure are minimised and below

relevant health-based guidance values.
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The association between cadmium exposure and the risk of early liver disease:
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Abstract

Currently, liver diseases are considered to be one of the most prevalent diseases that
jeopardize people's health. Existing studies have found that heavy metal cadmium
(Cadmium, Cd) exposure is associated with liver disease, but the results of studies on
the risk of cadmium on liver disease are inconsistent. In order to further investigate the
relationship between cadmium exposure and the risk of early liver disease in the
population, this study was conducted by searching PubMed, Cochrane Library, Web of
Science, CNKI and Wanfang databases and performing meta-analysis of the relevant
literature, so as to systematically evaluate the effect of cadmium exposure on the risk of
liver disease. A total of 5201 relevant articles were retrieved. Based on inclusion and
exclusion criteria, 25 articles were included in the meta-analysis. Review Manager 5.4
was used for quality assessment, with most studies rated as low risk of bias.
Heterogeneity testing showed significant results (P< 0.05). Meta-analysis showed that
cadmium exposure increased the risk of elevated liver enzymes (OR = 1.38, 95 % CI:
1.27-1.50), MAFLD (OR = 1.14, 95 % CI: 1.07-1.22) and liver fibrosis (OR = 1.39, 95 %
CI: 1.14-1.70). Sensitivity analysis and publication bias detection indicated that the

results were reliable. Therefore, the conclusion of this study is that environmental


https://www.sciencedirect.com/science/article/pii/S0273230025001746

cadmium exposure increases the risk of liver disease, and the extent and dose of

cadmium exposure in the population should be further controlled.
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