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Abstract

Anticholinergic toxicity, a medical emergency characterized by symptoms such as dry
mouth, blurred vision, severe delirium, and tachycardia, necessitates prompt and
effective intervention. The traditional go-to treatment has been physostigmine, a
reversible cholinesterase inhibitor known for its ability to cross the blood-brain barrier
(BBB). However, the occasional scarcity of physostigmine has led healthcare
professionals to consider alternative treatments, with rivastigmine emerging as a
potential candidate (1). This article delves into the feasibility of using rivastigmine as a
substitute, focusing on its ability to penetrate the brain and its effectiveness in managing

anticholinergic toxicity.
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Abstract

The U.S. FDA's recent policy shift toward accepting non-animal alternatives for
investigational new drug (IND) applications marks a pivotal moment in regulatory
science. While full replacement of animal testing will take time, the high and rising
attrition rates in pharmaceutical R&D demand immediate action. One of the clearest
opportunities lies in the prediction of drug-induced liver injury (DILI), a key contributor
to late-stage failures. Human-relevant new approach methodologies (NAMs), such as
microphysiological systems and in vitro functional assays, offer enhanced mechanistic
insight and population-level predictivity. This commentary explores the implications of
the FDA's new policy and argues for accelerated adoption of NAMs in targeted domains

where human biology-based systems can outperform traditional animal models.
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The field of antibody drug conjugates (ADCs) continues to be an active area of
development which has greatly evolved over the past 25 years since the first approved
ADC in 2000 (Mylotarg). Simultaneously, increasing attention is being given to the use
of animals, particularly large animal species, in biopharmaceutical drug development in
the wake of the global COVID-19 pandemic and legislation implemented/pending in the
US Congress (the FDA Modernization Act). A recent publication summarizing data from
an analysis of 14 antibody-drug conjugates (ADCs) provides a springboard for the
recommendation of best practices to streamline nonclinical toxicology evaluation for
these molecules. Additionally, key principles from the ADC molecule class may be
applied to other biologic platforms, such as CD3 bispecific antibodies and possibly cell
and gene therapy. Widespread adoption of modernized program strategies should lead
both to a reduction in the use of animals in nonclinical toxicology evaluation and to more
rapid delivery of new medicines to patients with unmet medical needs.

The primary goal of nonclinical toxicology evaluation in the pharmaceutical industry is



the identification of hazards and characterization of their monitorability, manageability,
and reversibility in support of clinical trials and the eventual marketing of new drugs.
An additional key deliverable of a toxicology program is the determination of appropriate
dose levels to be evaluated in clinical trials. To accomplish these goals, nonclinical
toxicology studies have traditionally utilized animal models in keeping with
recommendations of global health authorities (e.g., ICH M3 for small molecule drugs and
ICH S6 for biologic drugs). Although the 3Rs of ethical animal use (reduce, refine,
replace) have been recognized since the late 1950s (Russell and Burch, 1959), increasing
attention is being given to the use of animals in pharmaceutical research. The COVID-
19 pandemic and accompanying ban on the export of non-human primates (NHPs) from
China highlighted the dependence of nonclinical safety evaluation on NHPs, particularly
for biologics and other modalities that have limited cross-reactivity. This realization
contributed to the passage of the FDA Modernization Act 2.0 and the drafting of
additional legislation (FDA Modernization Act 3.0) and the recent ‘Roadmap to Reducing
Animal Testing in Preclinical Safety Studies’ which codify support in the US for the
refinement of nonclinical toxicology programs and signal an opportunity for decreased
reliance on animal models for safety evaluation. Similarly, the European Federation of
Pharmaceutical Industries and Associations (EFPIA) recently released ‘EFPIA
Recommendations on Phasing Out Animal Testing for Chemical Safety Assessments’
with comparable assessments and recommendations aimed at the evolution of

pharmaceutical toxicity testing away from animal studies.
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Abstract

Modified new drugs are pivotal in advancing innovative therapies through repurposing
existing therapeutic agents. The regulatory framework, including the pertinent
regulations and policies, plays a crucial role in shaping the development and evolution
of these drugs. This retrospective study systematically compared the regulatory
approvals of modified new drugs via the 505(b)(2) new drug application (NDA) pathway
in the United States (US) and Class 2 NDA pathway in China from 2017 to 2023, which
focused on distinctions in registration classifications, availability, therapeutic
indications, dosage forms, modifications, clinical advantages and clinical study designs.
The findings indicate that the US has more detailed and comprehensive classification
systems, as well as a higher number of approvals (417 vs. 99). Moreover, the modified
new drugs approved in China still exhibit significant gaps in indication distribution,
dosage forms, and modifications compared to those in the US. Notably, a greater
proportion of confirmatory clinical studies were conducted for Class 2 NDAs (81.4 %)
than 505(b)(2) NDAs (41.0 %), with a significant difference in the use of active controls
(48.6 % in China vs. 26.4 % in the US, P=0.002. Additionally, the combination of
emerging technologies in modified new drugs presents both technical and regulatory
challenges for authorities. It raises worthwhile questions about how regulators will
evaluate medical products developed with entirely new technologies. Therefore, it is
recommended that Chinese regulators refine registration classifications, reassess the
positioning of modified new drugs, and expand the definition of clinical advantage within
the policy and regulatory framework. These measures are essential for addressing unmet
medical needs and fostering a conducive ecosystem for the advancement of modified new

drugs.
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Abstract

Identifying chemicals is critical to chemical characterization and toxicological risk
assessments (TRAs) for evaluating patient safety risks posed from medical devices. The
burden to accurately identify substances with limited information is high. There is lack
of consensus on the confidence needed for compound identifications to conduct a TRA. To
address this gap, chemical characterization reports and TRAs were evaluated, and many
tentatively identified compounds were grouped into chemical classes, which may consist
of all tentative identifications or a mixture of identifications, then treated as one
compound. By using this approach, the confidence level of each group member was not
used to modulate the outcome of the risk assessment, obviating the need for confirmed
identification of each group member. By understanding the downstream confidence level
utilization, the burden involved in determining confident identification for all
compounds detected during chemical characterization can be reduced to aspects of
compound identification that may pose higher toxicological importance. A decision tree

was developed to focus the identification process on compounds of interest as well as a
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method to assign confidence levels. This tool can be used to reduce the burden in
identifying individual confidence levels without compromising the reliability of the
conclusion of the TRA.
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Abstract

Ponazuril (Marquis®) is a triazine based antiprotozoal medication labeled to treat equine
protozoal myeloencephalitis in the United States. Ponazuril is often used in an extra-
label manner to treat coccidiosis in piglets, but tissue residue data is limited. In this
study, piglets were given a single oral dose of 5 mg/kg ponazuril. Piglets (n = 5) were
euthanized at eleven timepoints (0, 15, 28, 43, 57, 71, 85, 99, 113, 127, and 141 days)
with tissue sample collection and chromatographic analysis. The maximum residue limit
(MRL) values established by the European Medicines Agency (EMA) and our laboratory
limits of detection (LOD) were used as the safe levels to estimate withdrawal intervals
(WDIs). Based on MRL values, the WDIs for liver, kidney, muscle and fat were
approximately 72 days, 176 days, 90 days and 81 days, respectively. As this is extra-label
use, any residue detected will be a violation. If the LOD was used instead of the MRL
values, the WDIs would extend to as much as 130 days (liver), 270 days (kidney), 105
days (muscle), and 101 days (fat).
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Abstract

Carbendazim is registered on the Japanese positive list (PL) for food contact materials
(food utensils, containers, and packaging; UCP). However, to ensure food safety, a dietary
risk assessment of carbendazim is necessary. The safety of carbendazim has been
evaluated by several risk assessment bodies, from which health-based guidance values
(HBGVs) have been established, mainly based on the no observed adverse effect level
(NOAEL) approach. However, as most of the reviewed studies were not conducted in
accordance with Good Laboratory Practice (GLP) or OECD test guidelines (TGs), they
may not have fully met quality standards. Following the results of periodic re-
evaluations, some HBGVs have been withdrawn owing to insufficient toxicological
information. Therefore, we verified the HBGVs of carbendazim from the perspective of
genotoxicity. The point of departure (PoD) for aneugenicity was calculated based on a
dose—response analysis from 7n vivo micronucleus tests using the benchmark dose (BMD)
approach. Overall, the HBGV based on the PoD of aneugenicity was comparable with the
existing HBGV based on developmental toxicity tests in rats and rabbits using the
NOAEL approach.
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Abstract

Development of T cell engagers (TCEs) for oncology indications is regulated mainly by

ICH S6 and S9. Investigational new drug applications are usually supported by a 1-
month toxicology study in a relevant animal species. Before the start of registrational
clinical trials, a longer-duration toxicology study, typically 3 months, is performed in the
same species to support marketing. As longer-term studies with human-specific biologics
in animal species can be hampered by development of anti-drug antibodies and TCEs
are quick-acting molecules, we analyzed the value of 3-month toxicology studies for some
of our TCEs. We present data from 1- and, where applicable, 3-month toxicology studies
for 4 TCE programs and describe our interactions with regulatory agencies. In none of
the cases did the 3-month studies reveal new information to influence further the
respective clinical development plans. Considering 3Rs (Replacement, Reduction and
Refinement) in pharmaceutical development, we highlight that 3-month studies with

TCEs don't always offer additional safety insights. Therefore, alternative strategies
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should be evaluated and conduct of 3-month studies carefully considered in the light of

3Rs and discussed case-by-case with health authorities.
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Abstract

Liver injury severely limits the clinical use of voriconazole. Clarifying the mechanism
and markers of voriconazole—induced liver injury is of great significance. In this study, a
quantitative systems toxicology model of voriconazole—induced liver injury was
constructed through integrating the mechanism—based hepatoxic parameters generated
from in vitro assays into a self—built physiologically based pharmacokinetic model. The
hepatotoxic substances, main mechanism, dose correlation and markers of voriconazole—
induced liver injury were determined according to liver injury incidence of simulated
populations. The voriconazole—treated mice, voriconazole or voriconazole N-oxide
(VNO)—treated HepG2 were used to validate the relationship of liver injury with

oxidative stress and VNO. The results demonstrated that the incidence of voriconazole—
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induced liver injury was 17.9 %, which was dose—dependent. VNO-induced oxidative
stress contributed most to liver injury, which was manifested by reactive oxygen species
(ROS) accumulation and antioxidant enzymes inhibition. Liver ROS/reactive nitrogen
species baseline clearance Vmax and antioxidant enzymes activities were negatively
correlated to plasma liver function indicators elevation and liver adenosine triphosphate
loss. We concluded that VNO-induced oxidative stress was the main cause of
voriconazole—induced liver injury, and basic antioxidant capability indicators might be
potential markers. This study may provide new insights for mechanism understanding

and early warning of voriconazole—induced liver injury.
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Abstract

The current trend happens to be that consumers are seeking nourishing, high quality
sustainable protein sources to meet their nutritional needs, thus establishing a clear
intent to broaden their protein horizon. Microalgae protein holds great promise in

becoming the next vegan protein option. In the present study, protein extracted from the
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microalga Picochlorum maculatum has been thoroughly evaluated for its safety for
human consumption through a battery of in-vivo and in-vitro tests. Bacterial reverse
mutation assay indicates that the test substance is non-mutagenic and studies
comprising of in-vitro chromosomal aberration test and the in-vivo mammalian
micronucleus test showed that the test item is non-clastogenic, and therefore, lacks
genotoxicity. Based the results of an acute oral toxicity study, the test item can be
classified as “Category 5” as designated in a globally harmonized system for classification
of chemicals. Further, 28-day and 90-day repeated dose oral toxicity studies did not
result in any mortality or morbidity throughout the experimental period; none of the
animal groups used in the study showed any abnormal clinical signs, establishing a "No
Observed Adverse Effect Level" of Algae Protein Powder at 3000 mg kg bw~1. Moreover,
the test item exhibited a positive impact on growth in test animals. Computational

studies established extremely low allergenic potential of the test item.

Research article
Can acute oral in vivo toxicity testing for EU REACH be fully replaced by a OSAR

method? Evaluation of the CATMoS model using chemical industry data
Anastasia Weyrich, Niklas Peter, Nico Watzek, Sarah Michael, ... Wera Teubner
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Abstract

The assessment of acute oral toxicity is a fundamental endpoint for health hazard and
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risk assessment and a standard information requirement under REACH. The European
Commission plans to update the standard information requirements, focusing on
integrating non-animal-based information, proposing CATMoS as the preferred in silico
tool. We evaluated the ability of CATMoS to predict GHS classification for acute oral
toxicity using 860 REACH-registered chemicals. The output parameters of CATMoS
were combined with an expert judgement of data quality and nearest neighbor analysis
to assign a reliability category (high, moderate, or low). In a subset of 20 chemicals,
predictions showed about one third each with high, moderate, and low reliability. High
reliability predictions matched the experimentally determined GHS category or an
adjacent one, aligning with the variability of in vivo rat acute LD50 data. Solely relying
on CATMoS output could result in accepting predictions differing by two or more hazard
categories, emphasizing the need for expert judgement. In conclusion, CATMoS only in
combination with expert judgement is suitable as a replacement for acute oral toxicity
studies under REACH if a prediction with high reliability is available and all available

information is analyzed and reported as described in the QSAR assessment framework.

Research article

Reproductive and developmental toxicity risk assessment for 4-methylimidazole
Anthony R. Scialli
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Abstract

4-Methylimidazole (4-MEID) is present in caramel color for food and beverages and as a

by-product of the thermal treatment of food. A risk assessment for 4-methylimidazole
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reproductive and developmental effects was conducted using data from a National
Toxicology Program Reproductive Assessment by Continuous Breeding and using 90th
percentile dietary exposure data from the U.S. Food and Drug Administration. The
National Toxicology Program reported reproductive and developmental toxicity in
Sprague Dawley rats from high dietary exposure to 4-MEI. Using the benchmark dose
method of modeling dose—response curves, the lowest margin of exposure (MOE) was
1489. Using the traditional no observed adverse effect level NOAEL)/lowest observed
adverse effect level (LOAEL), the margin of exposure at the 90th percentile human
consumption was 735. MOEs of 100 or greater are considered to be of low concern. In
conclusion, human exposure to 4-MEI in the diet in the United States is not expected to

confer risk to reproduction or development.

Research article

Utilizing _metabolism-based _structure-activity relationships _and _biokinetic
modeling for toxicological evaluation: A case study on L-menthyl D-Lactate

Corie Ellison, Jillian Blubaugh, Sierra Engled, Mike Karb, ... Kara Woeller
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Structure activity relationship (SAR) based read across uses existing toxicity data from
an analog to predict the toxicity of a target chemical. An analog can be classified as
suitable, suitable with interpretation, suitable with precondition or not suitable. Few
have evaluated the scenario of “suitable with precondition”; thus, we present a case study
where the systemic safety of L-menthyl D-lactate is established via suitable with
precondition analogs, DL-menthol and D-lactic acid, which are predicted ester hydrolysis
metabolites of the target chemical. In vitro metabolism assays demonstrated the ester
hydrolysis pathway for L-menthyl D-lactate, indicating that the ester hydrolysis
metabolites could be used as analogs. The rate and extent of L-menthyl D-lactate
metabolism by human skin and liver S9 and plasma were determined and inputted into
a human physiologically based pharmacokinetic (PBPK) model to estimate internal
exposure to L-menthyl D-lactate following different exposure scenarios. Margins of
internal and external exposure were determined by comparing scenario specific
exposures to an internal threshold of toxicological concern or toxicity data from the
metabolites. Additional analysis conducted with a rat PBPK model to prospectively
estimate internal exposure to L-menthyl D-lactate that would occur from an oral toxicity
study demonstrated that it would be metabolized rapidly and extensively by rats and the
predominate (99.8 %) systemic exposure would be to the ester hydrolysis metabolites
with only a minor, transient exposure occurring to L-menthyl D-lactate. Reapplication of
the current approach for human safety assessments holds promise for ensuring human

health by using robust approaches for read across.

Research article
Radon concentration and physicochemical properties measurement and internal

exposure assessment in different brands of commercial soft drinks consumed in
Tarkiye

Dalal A.O. Sultan, Seref Turhan, Ergin Murat Altuner, Temel Kan Bakir
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Abstract

Energy drinks (EDs) are soft drinks with energy-boosting ingredients such as caffeine,
taurine, vitamin B, and herbal extracts. In this study, the first-ever radon activity
concentrations of thirty-five canned ED samples from mostly preferred sixteen assorted
brands consumed in Turkiye were analyzed by using a monitoring system. Also,
radiological risk resulting from internal exposure due to the ionizing radiation emitted
from radon, and its short-lived decay daughters were assessed for adults. Additionally,
some physicochemical parameters of ED samples were determined by well-known
instruments. Radon activity concentrations analyzed in ED samples ranged from
21.3+0.8 to 37.5+ 1.8 mBqg/LL and these values are significantly below the limits
recommended for drinking water by the US Environmental Protection Agency and the
European Union directive. The values of physicochemical parameters determined for ED
samples ranged 2.56 to 4.30 (pH), 593 to 3030 pS/cm (electrical conductivity), 525—
2680 mg/L (total dissolved solids) and 1.30-13.20 % (Brix values). Since the annual
effective doses estimated based on the annual consumption of soft drinks and EDs per
capita in Turkiye are well below the individual dose criterion of 100 pSv, the radiological

risk is at a negligible level.

Research article

Learning from experience: A retrospective analysis of read-across strategies for
surfactants under REACH

Barbara G. Schmitt, Jayne Roberts, Lauren Kavanagh, James Dawick, ... Geoff Hodges
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Abstract

Read-across is a widely used adaptation to address information requirements under
REACH. However, registrants submitting for the 2010 and 2013 deadline have often
failed to satisfy regulatory requirements from ECHA's point of view. Due to their complex
composition and unique physicochemical properties, surfactants are posing major
challenges in this respect.

With the aim to improve future submissions and prevent unnecessary animal testing,
read-across-related discussions of 72 ECHA Final Decisions on Compliance Checks and
Testing Proposal Evaluations of 24 major surfactant groups were analysed in-depth, and
causes for acceptance or rejection were identified.

Key drivers of regulatory acceptance/rejection were presence or absence of composition
information, considerations on structural similarity as well as availability and nature of
bridging studies.

Several elements were identified that may be easily improved in future REACH dossiers
without the need for additional animal testing. Other cases revealed uncertainty of
expectations by ECHA, highlighting the need for improved communication during the
dossier preparation.

Notably, no example for acceptance of read-across based on non-animal New Approach
Methodologies (NAMs) was identified in this analysis. Owing to the benefits that non-
animal NAMs may present as supporting information, all stakeholders are encouraged

to contribute to an increase of regulatory acceptance.

Research article
Requlatory practices on the genotoxicity testing of nanomaterials and outlook for
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Abstract

The toxicity of nanomaterials(NMs) is closely tied to their physicochemical properties,
such as size, shape, surface chemistry, stability in biological medium, and state of
agglomeration as well to their uptake by cells. Key deficiencies in standardized testing
approaches have been identified and tackled in recent years. Within the landscape of
new approach methods (NAMs), the aim of this work is to review existing approaches for
genotoxicity testing of the NMs under different regulatory domains, with a perspective
on the development of NAMs that can solve longstanding difficulties in NMs’ risk
assessment. It critically examines international and European Union guidelines,
highlighting the need for harmonization and the potential of NAMs to drive next-
generation risk assessment. However, further collaboration, research and validation are
essential to gain wider acceptance and applicability. The contribution of innovative
technological approaches based on big data, artificial intelligence and machine learning,
may pave powerful comparisons among different sectors and grouping strategies that
will furtherance innovation in the nanotoxicology research. The future outlook for the

genotoxicity testing of NMs will depend on increased cooperation between regulatory
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agencies, researchers, and industry stakeholders. Key steps toward overcoming current
obstacles include establishing clearer pathways for data sharing, standardizing testing

protocols, and fostering greater international collaboration.

Research article

New artificial neural network models for risk assessment of skin sensitization
using amino acid derivative assay, KeratinoSens™, human cell line activation test
and in silico structural alert parameter

Kosuke Imai, Yuri Hatakeyama, Shiho Oeda, Toshiyuki Ohtake, ... Morihiko Hirota
Article 105882
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Abstract

In the next-generation risk assessment (NGRA) of skin sensitization, estimating the
point of departure (PoD) is crucial. The murine local lymph node assay (LLNA) has been
considered the ‘gold standard’ for evaluating the skin sensitizing potential of chemicals,
with the LLNA EC3 values serving as the PoD for dermal quantitative risk assessment
(QRA). This study presents artificial neural network (ANN) models that predict EC3
values, enhanced by integrating the Amino Acid Derivative Reactivity Assay (ADRA) to
expand the applicability domain. Initially, descriptors derived from ADRA, based on both
molar and gravimetric concentrations, showed significant correlations with LLNA EC3
values. We then constructed prediction models using ANN analysis, incorporating

parameters from GL497-adopted methods. These models exhibited a strong correlation
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with LLNA EC3 values. The predicted EC3 values for molar and gravimetric
concentrations correlated well with each other and with previous values from an ANN
model using DPRA instead of ADRA. Additionally, the prediction accuracy of ANN
models combined with “2 out of 3" negative judgment for GHS classification was
comparable to that of ITSv1/v2. Ultimately, this enables QRA for a broader range of
substances using predictive EC3 values as PoDs without animal testing, paving the way

for more effective risk assessments.

Research article

Effects of anti-oxidants, NOX inhibitor (DPI), and anti-apoptotic pathways on
carbohydrate metabolism and liver function in acute aluminum phosphide toxicity
exposed rats

Samaneh Nakhaee, Alireza Kooshki, Omid Mehrpour, Mehran Hosseini, Khadijeh
Farrokhfall
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Abstract

Aluminum phosphide (AIP) is widely used in suicide attempts. We evaluated the effects
of Diphenylene iodonium (DPI), N- N-acetyl cysteine (NAC), and Nivocasan therapeutics
on AlP toxicity. Thirty rats were kept in five groups: control (receiving normal saline);

the remaining groups were exposed to oral AlP, and treatments (NAC, DPI, and
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Nivocasan). Liver function tests (LFTs), serum and liver oxidative markers, insulin,
glucose, tumor necrosis factor—a (TNF-a), serum and islets interleukin 18 (IL-18), and
glucose-stimulated insulin secretion through islet isolation were assessed. LFTs
significantly increased in AIP poisoned animals, and NAC, DPI, and Nivocasan
decreased their levels to near control (P < 0.05). DPI and Nivocasan recovered AlP-
induced hypoglycemia. Plasma catalase, GPx, and MDA increased in the AIP group, and
NAC, DPI, and Nivocasan had protective effects (P < 0.05). DPI significantly decreased
serum TNF-a, and NAC decreased IL-16 levels. NAC reversed AlP-induced lower insulin
secretion (P < 0.05). Aluminum phosphide (AIP) induces hypoglycemia and liver damage.
AlP-related hypoglycemia is associated with elevated inflammatory and oxidative stress
markers and impaired insulin secretion from pancreatic islets which improved by NAC.
DPI and Nivocasan treat hypoglycemia. DPI and NAC were effective in reducing

inflammatory markers.

Research article

Analysis of cellular and gene therapy product reviews in the United States
Cheng-Fang Weng, Jhe-Yuan Dong, Shiuan-Fei Lin, Ai-Lei Jiang, ... Lin-Chau Chang
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Abstract

The emergence of cellular and gene therapy (CGT) products has profoundly transformed

healthcare by addressing previously unmet medical needs. However, developing these
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innovative therapies presents complex regulatory challenges that require thorough
examination. This study aimed to identify strategies to mitigate potential delays or
rejections in the CGT approval process. By analyzing review documents from the United
States Food and Drug Administration, we found that quality concerns were the primary
focus of Complete Response letters and postmarketing commitments, while safety
concerns predominantly shaped postmarketing requirements, reflecting persistent
uncertainties around CGTs. The unique characteristics of CGTs were also evident in
their individualized clinical trial designs. Although the regulatory landscape is intricate,
the increasing diversity of CGTs and accumulated experience have clarified key product-
specific challenges. To facilitate approvals, it is crucial for applicants to address these
deficiencies early, while we recommend that regulatory authorities re-evaluate the scope
of utilizing postmarketing requirements. Enhanced collaboration among academia,
industry, and regulatory authorities is essential to identify balanced, effective strategies,
while continuous information gathering and monitoring are vital to ensure the safe, long-

term administration of approved CGTs.
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Abstract

rmﬁ
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In 2019, the US EPA organized a federal government challenge aimed at identifying and
evaluating low cost, high-throughput, RNA sequencing technologies that could support
the aims of a new program in ecological high-throughput transcriptomics. Innovators
worldwide were invited to demonstrate their solutions in an open competition. Each
responding Solver was provided a set of nine pooled RNA samples from each of four
species of aquatic organisms (n = 36 samples total). Five Solutions submitted by three
Solver teams were evaluated according to a pre-defined scoring rubric that considered
accuracy, precision, transcriptome coverage for each species, cost per sample, and
throughput. A targeted approach (TempO-Seq) that employed sentinel gene sets
representing 5—11 % of the whole transcriptome was ranked as the top solution. However,
all were viable approaches and had specific strengths and weaknesses. In a follow up
Iinvestigation, transcriptomic points of departure based on a sentinel gene set were
generally found to fall within a factor of 10 or less of those based on whole transcriptome
sequencing. Results support the conclusion that a wide range of sequencing technologies
and approaches are suitable for the work. Detailed and transparent reporting of the

approaches used will help support uptake in science-based decision-making.
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Abstract

Evaluating pesticide ecological risk is essential for regulation, but traditional vertebrate
testing is resource-intensive and ethically challenging. New approach methodologies,
such as high-throughput assays (HTAs), offer cost-effective, mechanistically explicit
alternatives that reduce animal use. The US EPA's ToxCast program houses HTA data
for chemical screening, but its use in ecological risk assessment (ERA) remains
underutilized. We applied ToxCast data directly to ERA metrics, comparing assay-
derived exposure—activity ratios to in wvivo risk quotients (RQs) from regulatory
assessments. Uniquely, our study focuses on pesticides and is risk-focused rather than
hazard-focused, leveraging data drawn directly from the same standardized regulatory
risk assessments that inform decision-making. While ToxCast assays generally
underestimated risks compared to in vivo RQs—particularly for chronic endpoints—
certain assays, such as cytochrome P450 assays, demonstrated strong alignment for
herbicides and fungicides. In contrast, assay performance was weaker for neurotoxic
insecticides and herbicides targeting photosynthesis, reflecting gaps in HTA coverage for
these modes of action. Our findings underscore the potential of HTAs as complementary
tools for ERA, particularly for screening and prioritization, though further assay
development is needed for chronic and mode-of-action-specific risks. Integrating HTA
data into risk metrics lays the groundwork for promoting more accurate, efficient, and

ethical approaches to pesticide evaluation.
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Abstract

Lead (Pb), mercury (Hg), cadmium (Cd), and arsenic (As) pose global food safety concerns,
with infants being particularly vulnerable due to exposure from maternal body burden.
This study assessed health risks associated with exposure to Cd, Pb, Hg and As through
breast milk consumption among women residing in Guelma, northeastern Algeria.
Eighty-four breast milk samples were collected and analyzed using atomic absorption
spectrometry, following microwave-assisted acid digestion. The mean concentrations of
toxic metals in breast milk were as follows: Pb (15.77+9.54 pg/L) > Hg
(3.26 £ 2.50 pg/L) > Cd (2.75 £ 2.39 pg/L) > As (0.35+0.73 ng/L). The Target Hazard
Quotient (THQ) for Hg exceeded the safety threshold of 1 across all age groups, with
83 %, 82 %, and 49 % of samples surpassing this limit for 1-month, 6-month, and 12-
month-old infants, respectively. Similarly, the Hazard Index (HI) exceeded 1 in all age
groups, indicating significant non-carcinogenic risks. Furthermore, the Total
Carcinogenic Risk (TCR) for all metals surpassed the acceptable limit (TCR =1 x 10-4),
with Cd posing a particularly high risk, as 82 % of samples exceeded the carcinogenic
threshold. These findings highlight both carcinogenic and non-carcinogenic risks from
infant exposure to toxic metals via breast milk, underscoring the urgent need for
nationwide monitoring programs, stricter industrial emission controls, and further

research into maternal dietary exposure.
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Abstract

Globally, regulatory authorities face the challenge of integrating advances in science and
technology into existing frameworks for agrochemical risk assessment. Addressing this
challenge is critical to meeting the demands of food safety and quality for a growing
population. To support this shift, the Health and Environmental Sciences Institute
(HESI) convened a multi-stakeholder committee of international scientists. Through a
problem formulation-led strategy, the committee developed the Transforming the
Evaluation of Agrochemicals (TEA) conceptual model to guide the adoption of new
methods, best practices, and technologies into regulatory practice for agrochemical safety.
The core of the model incorporates the well-established tiered approach routinely used
for identifying and characterizing hazards and assessing exposures; however, the model
strategically identifies three sequential elements: exposure-led, adaptability, and

inclusion of new science. The central core is then surrounded by layers with additional
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elements, namely: fit-for-purpose over time, adapt to global need, adapt to local need,
create incentives, data sharing and transparency, and build trust. Collectively, these ten
elements and their intersections result in a novel, TEA conceptual model with elements
that have not been simultaneously implemented in any regulatory data package to date.
In providing guiding principles, two examples of regulatory applications, and a concise
summary of how this model supports an opportunity to go beyond next generation risk
assessments focused primarily on alternative approaches to animal testing, we
demonstrate the utility of the TEA conceptual model as a tool and mechanism supporting
a structured and systematic application towards the intended transformation of

agrochemical evaluations.
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Abstract

By grouping structurally similar chemicals, toxicity endpoints from data-rich substances
can be read across to data-poor substances, supporting environmental and human health
risk assessment without animal testing. However, structural similarity alone is
insufficient, and additional supporting data can strengthen a grouping justification. This
study aimed to demonstrate how multi-omics bioactivity data can increase confidence in
a grouping hypothesis, where the bioactivity profiles can reflect a chemical's mode(s) of
action. We investigated three structurally similar phthalates and three uncouplers of
oxidative phosphorylation, applying structure-based grouping approaches and short-
term exposures of the ecotoxicological test species Daphnia magna to generate multi-
omics data. Bioactivity similarities between the ‘omics responses to chemical exposure
were assessed using t-statistics comparing treated samples to controls and visualised
using hierarchical cluster analysis. Conventional structure-based grouping did not
assign the phthalates and uncouplers into two anticipated categories, with the
structurally more diverse uncouplers often assigned into multiple groups. Following
bioactivity thresholding, which removed one uncoupler as it induced minimal molecular
responses, bioactivity profile-based grouping of the remaining five substances correctly
separated them into two chemical classes with high replicability confidence. However, a
plausible toxicological interpretation of the reduced set of functionally annotated
molecular features driving the grouping was attempted, although of limited success. This
study demonstrates how multi-omics bioactivity profiles can increase confidence in
chemical grouping and investigates a potential strategy for plausibly interpreting ‘omics

data.
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Abstract

The commonly used flavor enhancer monosodium glutamate (MSG) has been part of the
human diet for many years and has undergone safety evaluation by several international
scientific committees and regulatory agencies. Numerous studies exist on MSG but many
of these studies are not consistent or representative of how humans are exposed to MSG
(ie., ingestion of food). Two GLP-compliant dietary rodent studies were summarized in
evaluations performed by EFSA (2017) and JECFA (2022) but were never published. In
the first study, groups of Sprague-Dawley rats (10 rats/sex/group) were fed diets
containing 0 ppm (basal diet) or 50,000 ppm MSG for 29 days. In the second study,
groups of Sprague-Dawley rats (20 rats/sex/group) were fed diets containing 0 (basal
diet), 0.5, 1.5, or 5 % (w/w) MSG for 92-96 days. Animals in both studies underwent
clinical examinations, hematology and biochemistry tests, full necropsies, and
histopathological examination. No toxicologically significant findings were reported in
either study. In the 28-day study, there were no adverse effects observed at 5100 mg/kg
bw/day (males) and 4800 mg/kg bw/day (females). In the 90-day study, a no-observed-
adverse-effect level (NOAEL) was identified as the highest dose tested of 3170 mg/kg
bw/day (males) and 3620 mg/kg bw/day (females) or more.
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Abstract
The use of non-human primates (NHP) for the nonclinical development of biologics can
be necessary to assess the potential safety risks in humans. An I1Q DruSafe and 3Rs TPS
Working Group (WG) conducted a survey on the use of NHP in toxicology studies used to
develop antibody drug conjugates (ADCs) with cytotoxic payloads for oncology treatment.
The survey addressed whether a Good Laboratory Practice (GLP) 3-month NHP study
provides additional safety information relative to the 1-month GLP NHP or relative to
the 3-month GLP rodent study. Questions from the survey included whether a 3-month
NHP study was conducted and if so, were the results similar or not to the 3-month rodent
study or the 1-month NHP study, if the toxicities observed were consistent with the
expected toxicities of the ADC payload, and whether the toxicities translated to that
observed in the clinic. In addition, survey questions addressed study design elements
particularly related to the number of animals used in studies. Survey results indicated
that target organ toxicities were generally similar between studies, were translatable to
humans, and most were attributed to the payload. Overall, the survey results support
opportunities to reduce NHP use in the development of ADCs with cytotoxic payloads in

oncology.
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Abstract

To assess the safety of the Nannochloropsis gaditana oil as a new food ingredient, we
conducted a comprehensive toxicological evaluation, including acute oral toxicity study,
genotoxicity studies, teratogenicity study, and subchronic toxicity study. In the acute oral
toxicity study, the LDso> 8.4 g/lkg BW. In the genotoxicity studies (mammalian
erythrocyte micronucleus, chromosomal aberrations, and Ames test), all dose groups
showed no significant changes compared to negative controls. Teratogenicity study
demonstrated no adverse effects on maternal body weight, reproductive capacity, or fetal
development in rats, with a no-observed-adverse-effect level NOAEL) of 2.8 g/lkg BW.
Similarly, the 90-day subchronic toxicity study identified a NOAEL of 2.8 g/kg BW, as no
treatment-related abnormalities were observed in body weight, hematology, blood
biochemistry, urinalysis, or histopathology. These findings support the safety of

Nannochloropsis gaditana oil for human consumption.
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Abstract

Climbazole is an antifungal substance used as an active ingredient or antimicrobial

preservative in pharmaceuticals and personal care products. It is classified by the EU as
an acute toxicant (Category 4), and ECHA has recently confirmed its endocrine disruptor
concern. Data on climbazole's skin permeability, and consequently its occupational risks,
are limited.

The aim of this study was to generate percutaneous absorption data in line with OECD
guidelines to support occupational exposure assessment. /n vitro experiments using
4.1 pg/em? [14C]-labelled climbazole were conducted on freshly excised human skin
samples placed in Franz diffusion cells, monitoring absorption over 20 h. The absorption
profile data were used to calculate key parameters, including steady-state flux, lag time,
and skin permeability coefficient (Kp). The dose distribution across various
compartments, including the skin, was evaluated. The individual skin layers were
1solated by sequential tape-stripping, followed by epidermis-dermis separation to more
precisely measure radioactivity levels. This information was used to predict the potential
for further absorption of the dose retained within the skin. The presence of climbazole
metabolites in the receptor fluid was also investigated.

The K, was determined to be 4.7 x 1073 cm/h. Significant dermal absorption was
measured, highlighting potential occupational risks. Climbazole is mainly absorbed with
biotransformation: 67 % of the absorbed dose was detected as metabolites. These new
percutaneous absorption data will enhance the assessment of the occupational risks

associated with dermal exposure to climbazole.
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Abstract

This study investigates the utility of the Universal Methodology for Benefit-Risk
Assessment (UMBRA) framework within the South African Health Products Regulatory
Authority (SAHPRA) to determine whether adopting a structured approach improves
consistency, transparency, and quality in benefit-risk assessments of new chemical
entities (NCEs). The UMBRA eight-step framework was applied retrospectively and
prospectively to six NCEs to systematically document the decision context, identify
benefits and risks, and interpret the benefit-risk balance. Comparisons were made
between initial SAHPRA narrative assessments and structured UMBRA-based
evaluations. Reviewer feedback was collected through a questionnaire and group

discussions. The retrospective study revealed that UMBRA provided greater clarity and
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alignment with decisions by global reference authorities, improving transparency in the
weighting of benefits and risks. The prospective study demonstrated UMBRA's utility in
highlighting local demographic and clinical considerations, enhancing regulatory
reliance decisions. The UMBRA framework enhances the benefit-risk assessment
process by providing a structured, transparent, and reproducible methodology. It
facilitates comprehensive decision-making that aligns with global best practices,
reducing reliance on subjective judgements. Implementing UMBRA at SAHPRA and
other African regulatory authorities could promote harmonised regulatory practices,
improve public trust, and enable transparent communication of decisions. The study
recommends integrating UMBRA into routine assessments, training programs for new
reviewers, and reliance strategies to ensure equitable benefit-risk evaluations across

jurisdictions.
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Abstract

Development of monoclonal antibodies (mAbs) for oncology is increasing. An IQ DruSafe
Working Group conducted an industry survey to evaluate non-human primate (NHP) use
in nonclinical toxicity testing of oncology mAbs for well-characterized targets (WchT)
with the aim to identify opportunities to reduce NHP use. The survey addressed sources
of information used to justify WchT, weight of evidence (WoE) approaches to reduce NHP
use, and design of nonclinical toxicology programs. All respondents used literature to
define WchT. WoE approaches helped reduce the number and size of general toxicology
studies. Most companies conducted non-Good Laboratory Practice (non-GLP) dose-range
finding studies prior to GLP toxicology studies, often non-terminally, allowing for
potential reuse of NHPs. For GLP studies, most companies maintained a standard design
for 1-month studies (when conducted) but were more flexible with 3-month studies, often
excluding recovery groups. Case studies illustrate successful regulatory acceptance of
streamlined nonclinical safety packages. Engaging drug regulatory authorities (DRA) to
discuss the need for additional and/or specialized studies would be beneficial to reduce
NHP use. In conclusion, NHP use can be reduced in developing oncology therapeutics
against WchT by optimizing nonclinical toxicology approaches with appropriate strategic

planning, fit-for-purpose toxicology study designs, and discussion with DRA.
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Abstract

The evaluation of nitrosamine drug substance-related impurities (NDSRIs) has become
a regulatory priority due to potential carcinogenicity. Previously, we evaluated
mutagenicity and genotoxicity of NDSRIs using the enhanced Ames Test (EAT) and
human TKS6 cells. In this study, we investigated the genotoxicity of ten of these NDSRIs
using metabolically competent human HepaRG cells. DNA damage and micronucleus
(MN) formation were evaluated in both 2D and 3D models using the CometChip and
flow-cytometry-based MN assays, respectively. After 24-h exposure, five EAT-positive
NDSRIs, M-nitroso-duloxetine, MN-nitroso-fluoxetine, Mnitroso-lorcaserin, MN-nitroso-
nortriptyline, and MN-nitroso-varenicline, significantly induced DNA damage in both 2D
and 3D models and increased MN and yH2A.X formation in 3D spheroids. Only three
EAT-positive NDSRIs, Mrnitroso-duloxetine, MN-nitroso-fluoxetine, and MN-nitroso-
nortriptyline, increased MN frequency in 2D cultures. The five EAT-negative NDSRIs,
MN-nitroso-diclofenac, MN-nitroso-folic acid, MN-nitroso-paroxetine, MN-nitroso-desvaleryl-
valsartan, and MN-nitroso-desvaleryl-valsartan methyl ester, showed no DNA damage or
MN formation in either model. Quantitative comparisons showed that MN-nitroso-
nortriptyline was the most potent genotoxicant in HepaRG cells. Overall, the ten
NDSRIs exhibited the same positive/negative genotoxicity outcomes in both the EAT and
3D HepaRG spheroids. These findings support the use of 3D HepaRG spheroids as an
alternative in vitro model for detecting NDSRI-induced genotoxicity and confirming

NDSRI responses in the EAT.
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Abstract

The rodent uterotrophic bioassay is helpful to easily predict and evaluate the estrogenic
properties of chemicals by measuring changes in uterine weight as a screening test. We
used this assay in ovariectomized (OVX) mice to screen 12 chemicals suspected to be
estrogenic or antiestrogenic properties by in vitro assays in the screening project of the
Ministry of Health, Labour and Welfare, Japan. We administered each chemical to 8-
week-old OVX mice either orally (po) or by subcutaneous (sc) injection at 24-hr intervals
for 7 consecutive days. Ethinyl estradiol was used as reference control. Our study
revealed for the first time that po or sc administration of 1,1,1-tris(4-
hydroxyphenyl)ethane exerted estrogenic effects at nontoxic dose, with a LOEL of
300 mg/kg for both routes. In contrast, sc administration, but not po administration, of
dibenzoylmethane, tricresyl phosphate, and triphenylsilanol exerted antiestrogenic
effects, with a LOEL of 30 mg/kg for each chemical. Furthermore, po and sc
administration of 4,4'-butylidenebis[6-tert-butyl-3-methylphenol] exerted antiestrogenic
effects, with a LOEL of 100 mg/kg for both routes. Taken together, we revealed that only

5 of the 12 substances of concern in vitro were active in vivo, which could be helpful for
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the effective detection of estrogenic and antiestrogenic activities. The five positive
substances were considered to require further consideration in the prioritization list of

higher-order toxicity testing for their endocrine disrupting effects.
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Abstract

Acetylated Vetiver Oil (AVO) is a fragrance ingredient. We evaluated the systemic and
local toxicity of AVO via inhalation from use of cosmetic spray products.

Systemic exposure after inhalation was calculated using a deterministic 2-Box model.
The “local inhalation toxicological threshold of concern” (T'TCinn) was used in a weight of
evidence (WoE) for the potential of AVO to cause local respiratory toxicity and the in
vitro model, MucilAir™ was used to evaluate respiratory irritation.

AVO exposure by inhalation of sprayed cosmetic products does not add significant

exposure compared to dermal exposure. The Margin of Safety (NOAEL compared to total
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systemic AVO exposure) is > 400, indicating no concern for systemic toxicity. Regarding
local toxicity, total aggregate exposure to AVO in sprayable cosmetic products is
significantly lower than the TTCinh. There were no injurious effects to MucilAir™ tissues
by 0.2 % and 1% AVO. When the NOAEL from the MucilAir™ assay (1 %) and the
aggregated exposure were compared, the Margin of Exposure was 137.

In conclusion, based on a WoE approach, the concentrations of AVO used in cosmetic
products are not expected to carry a risk of local irritation effects on the respiratory tract

or add significantly to aggregate systemic exposure.
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Abstract

This work presents a conceptual approach to limit the use of live subjects for preclinical
toxicological studies by leveraging pre-existing control data. Given a valid set of pre-
existing control data, one can use probabilistic methods to set expectations for targeted
study outcomes prior to undertaking a study. We do not address current efforts underway
to generate, simulate, validate, or otherwise model or construct such data sets (e.g,
mathematical models, virtual control groups). Rather, we assume the existence of an

appropriately collected and curated data set of relevant metrics representative of control
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subjects and illustrate the use of probabilistic methods to set expectations a priori for
experimental outcomes for commonly measured endpoints. We explore using the T-
distribution to set expectations for small sample sizes when endpoints are continuous
measures (e.g., organ weights) and the sample average of the data set is a good proxy for
the true population mean. When endpoints are discrete measures (e.g., grades of specific
pathologies) or the sample average of the data set does not serve as a good proxy, we
employ bootstrapping to generate a distribution. We conclude that these probabilistic
approaches can help investigators understand the behavior of endpoints in an untreated
population and help set a priori expectations for “normalcy” when interrogating study

results.
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Abstract

Potential health risks associated with MNnitrosamine (NAs) impurities in
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pharmaceuticals have received significant attention. Regulatory guidance recommends
methods to establish Acceptable Intake limits (Als) that are protective for daily lifetime
exposure. However, questions remain whether the same limit should apply to NA
impurities in drug products used for less than lifetime (LTL). The ICH M7(R2) guidance
addresses this for mutagenic impurities by establishing higher Als for LTL exposures;
however, this has not been adopted in current regulatory guidance for NA impurities
which fall under the Cohort of Concern (potentially high potency carcinogens). The
research described herein addresses one key knowledge gap: that carcinogenic potency
of NAs is a function of total exposure rather than dose rate, a fundamental principle
underlying the ICH M7(R2) approach for LTL. Data were evaluated from rodent
carcinogenicity bioassays for eight NAs and aflatoxin Bl (another high potency
carcinogen) involving exposure durations from 21 to 120 weeks. For all case studies,
carcinogenic potency was found to be a function of total cumulative dose rather than
daily dose, aligning with the ICH M7(R2) guidance, which posits that higher AI limits
can be justified for LTL durations. Remaining knowledge gaps will be addressed in a

subsequent publication.

Research article
Insights into sanguinarine toxicity in Rats: Integrating toxicokinetics, oxidative

stress, and gut microbial alterations

Yufeng Xu, Zhiqin Liu, Wenqing Sun, Lin Wang, ... Jianguo Zeng
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Abstract

Sanguinarine (SAN), a bioactive benzophenanthridine alkaloid derived from Macleaya
cordata, has gained attention as a plant-based pesticide and veterinary therapeutic.
However, its toxicity mechanisms, particularly concerning toxicokinetics (TK) and gut
microbiota interactions, remain poorly understood. This research assessed the acute and
subacute toxicity, toxicokinetics, oxidative stress reactions, and changes in gut
microbiota associated with SAN in Sprague-Dawley rats. A single oral dose by gavage
resulted in a LDso of 1000 mg/kg bw (male) and 926 mg/kg bw (female), classifying SAN
under GHS Category 4. Subacute exposure (14 days at 1/10, 1/50, and 1/100 LDso)
induced multi-organ damage, including pulmonary haemorrhage, hepatic steatosis, and
renal tubular necrosis, with females exhibiting relatively higher sensitivity. Surviving
rats recovered from toxic damage during the 14-day recovery period. Toxicokinetic
analysis demonstrated dose-dependent plasma concentration curves, nonlinear
elimination kinetics, and tissue accumulation in the liver and kidneys. Assays
measuring oxidative stress showed unexpected rises in overall antioxidant capacity
alongside marked inhibition of glutathione peroxidase, indicating targeted redox
disruption. Gut microbiota sequencing identified dose-dependent dysbiosis: high-dose
SAN reduced Firmicutes/Bacteroidetes ratios, depleted Lactobacillus, and enriched
opportunistic pathogens (Klebsiella, Streptococcus), alongside altered short-chain fatty
acid (SCFA) profiles. These findings underscore SAN's potential to induce systemic
toxicity through oxidative stress, metabolic disruption, and gut microbiome-mediated
inflammation. The LOEAL observed in this study for subacute exposure (14 days) to SAN
was 10 mg/kg and the safe use of SAN should be emphasized.

Research article
Radon activity levels in beverages and drinking water in Jazan, Saudi Arabia: a

health risk assessment
Entesar H. EL-Araby
Article 105909
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Abstract

This study investigated radon concentrations in water and soft drinks from the Jazan
region of Saudi Arabia using a CR39 detector. Sample analysis revealed radon
concentrations ranging from 1.65 to 5.70 Bg/L in drinking water and 1.60-3.78 Bqg/L in
soft drinks, likely influenced by industrial processing. All measured values were below
international safety thresholds, including USEPA limit 11.1 Bg/LL and WHO guideline
100 Bg/L. Annual effective doses (AEDs) were calculated for ingestion and inhalation.
Ingestion posed the greatest risk: 24.08 pSv/yr (water) and 20.32 pSv/yr (soft drinks).
Inhalation doses were lower: 8.31 pSv/yr and 7.01 puSv/yr, respectively, and remained
within the WHO and ICRP limits (100 pSv/yr). Ingestion doses slightly exceeded the
reference value of the Scientific Committee on the Effects of Atomic Radiation (10 pSv/yr).
The results highlight that ingestion is the main route of exposure and underscore the
need for continuous monitoring and quality control. This is the first comprehensive
assessment of radon in beverages from Jazan and provides vital baseline data for health

policy and risk assessment in Saudi Arabia.
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Abstract

The study explored the nephroprotective potential of Rosa canina (dog rose) ethanolic
fruit extract against carbon tetrachloride (CCl4)-induced nephrotoxicity in rats, while
also analyzing its phytochemical composition using UPLC-ESI-MS/MS. Male Wistar rats
were allocated into five groups: control, R. canina extract alone, CCl4-induced
nephrotoxicity, CCl4 with R. canina extract and CCl4 with silymarin. UPLC-ESI-MS/MS
revealed 15 compounds in K. canina extract, predominantly anthocyanins, flavonoids,
and lycopene. Treatment with K. canina extract significantly ameliorated CCl4-induced
kidney dysfunction, abating oxidative stress and inflammation. Enhanced expression of
HO-1 (heme oxygenase-1) and Nrf2 (nuclear factor erythroid 2-related factor 2) mRNA
in the kidney suggested their involvement in protective mechanisms. Inhibition of HO-1
attenuated K. canina's protective effect against CCl4-induced kidney injury,
underscoring the significance of the Nrf2/HO-1 pathway. For further validation, high
throughput molecular docking analysis were performed. The docking analysis revealed
the interaction between HO-1 and Nrf2 against Pelarginidin, Malvidin and Petunidin.
Among all the three compounds, pelargonidin showed the highest binding score of

—9.3 kcal/mol and —7.7 kcal/mol against Nrf2 and HO-1 respectively. In conclusion, £.



canina extract, rich in phenolics, exhibited nephroprotective effects via inflammation
and oxidative stress attenuation, potentially mediated through Nrf2/HO-1 pathway

modulation against CCl4-induced nephrotoxicity.

Short communication
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Abstract

Per- and polyfluoroalkyl substances (PFAS) often co-occur as contaminants in drinking
water and food. Various mixture risk assessment (MRA) approaches have been published
to address the associated human health risks.

The Dutch National Institute for Public Health and the Environment (RIVM) organized
an online workshop to discuss PFAS MRA approaches. Over 50 experts participated,
representing research institutes, universities and government organizations
internationally. A discussion document with scientific literature and considerations on

PFAS MRA approaches was shared with participants ahead of the workshop.
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The workshop yielded overall agreement among participants in support of evidence
pointing towards no interaction and dose-additivity of PFAS mixtures. Participants
broadly supported the need for a flexible, component-based MRA approach to
accommodate the variability in PFAS mixtures and the integration of new PFAS. Overall,
the workshop underscored the need to ensure that risk assessments are both
scientifically robust and practically feasible, and showed that the global mixture risk
assessment community is largely in agreement regarding evaluation of PFAS.

The input received as well as the outcomes of this workshop were used by RIVM in a
recommendation to the World Health Organisation (WHO) on suitable approaches for

assessment of PFAS in food and drinking water.
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Exposure to endocrine disruptors (EDs) are associated with significant risks to human
health and the environment. The European Union (EU) thus prioritizes their
identification and regulation and is developing a roadmap to phase out animal testing in
chemical safety assessments while advancing New Approach Methodologies (NAMs).
This review outlines EU's practices for ED identification, focusing on the use of NAMs,
as well as Defined Approaches and read-across. We assessed the current EU framework
under the Classification, Labelling and Packaging (CLP) Regulation, the Registration,
Evaluation, Authorisation and Restriction of Chemicals (REACH), the Plant Protection
Products Regulation (PPPR), and the Biocidal Products Regulation (BPR), evaluating
current use of NAMs and reflection on potential future use. We find that EU legislation
and guidance documents allow the use of NAMs in ED identification, including for
assessment of endocrine activity and adversity. However, guidance on predicting
adversity using NAMs remains limited, and ED identifications have largely depended
on animal data to assess endocrine-mediated adversity. Continued in vivo testing until
reliable methodologies are accepted as alternatives and routinely applied is required.
The report concludes with short- and long-term recommendations for updates to the
information requirements across regulations and further development of methods to

predict endocrine-mediated adversity.

Review article
Risk (Re)assessment of N-Methyl-N-nitrosophenethylamine for use in computing

risk levels of N-Nitrosamine drug substance related impurities
David R. Woolley, George E. Johnson, Kevin P. Cross
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Abstract

Management of N-Nitrosamine impurity levels in pharmaceutical drug substances and

products is guided by ICH M7 where N-nitrosamines are defined as Cohorts of Concern.
Regulatory agencies have suggested using read-across of rodent carcinogenicity TD50
values for structurally similar compounds to assess the potency of various data-poor N-
nitrosamines. The TD50 for N-Methyl-N-nitrosophenethylamine (NMPEA) as reported
in the CPDB with a harmonic mean TD50 value 7.88 ng/kg/day (or an Acceptable Intake
(AD level of 8 ng/day) did not follow the recommendations of ICH M7. Mixed tissues
(oesophagus, forestomach, tongue, and nasal cavity) were combined into a single group
termed “upper gastro-intestinal tract”. Upon examination of the original data, the
oesophagus was considered the most sensitive organ of effect. The TD50 value for the
oesophagus was recalculated to 40.1 pg/kg/day (or an Al of 40.1 ng/day). Subsequently,
Benchmark Dose (BMD) analysis was performed on the same data set yielding a BMD10
of 3.06-17.6 pg/kg/day in rat (or Permitted Daily Exposure range of 306—1760 ng/day).
Theses updated values are 5 times (or higher than) the current Al level of 8 ng/day and
could result in significantly higher AI limits for marketed drug impurities that use

NMPEA as a suitable analog (e.g., N-nitroso- nortriptyline) to derive an Al
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Abstract

Safety assessments of regulated food products in the European Union (EU) largely rely
on experimental animal studies. Currently, the European Commission is developing a
roadmap to phase out animal testing for chemical safety assessment across all relevant
pieces of legislation, including foods, while the ambition of the European Food Safety
Authority (EFSA) is that by 2027, new scientific developments, i.e., new approach/non-
animal methods (NAMs), will be integrated into assessments leading to “the
minimisation of animal testing”. However, considering recent requests that have been
made to conduct new animal studies for some regulated products, significant progress is
required to minimise further and ultimately replace animal testing in the food safety
environment. To advance this, we review several NAMs amenable for use in food safety
assessment and reflect on their presence in EU food safety regulation and sectoral
guidance. For many years, proposals to incorporate NAMs into food safety assessments
have been made with questionable regulatory impact. Therefore, we present several
amendments which could be made to the EU food regulatory system and current
strategies towards phasing out animal testing which, if taken up, could lead to a tangible
difference in the extent of animal testing within the food safety environment.
Recognising that research may be required for some of these NAMs to enhance
regulatory uptake, we propose potential follow-up projects that complement recent
research & innovation (R&I) needs published by EFSA which food safety stakeholders

could coordinate or participate in.
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A review of common approaches to determining allocation factors and relative

source contribution factors for drinking water contaminants: caveats and areas
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Abstract

Relative Source Contribution (RSC) factors, or Allocation Factors (AF), in the 0—100 %

range are commonly applied for calculating non-cancer health-based guidance values
(HBGVs) for drinking water. The use of an RSC/AF allows consideration of non-water
exposures when developing HBGVs. An RSC/AF value can be calculated from chemical-
specific exposure data or assigned a default value based upon qualitative information or
a lack of data. In this review, we analyzed RSC/AF procedures and outcomes from six
agencies and 30 published scientific papers. For agency-derived RSC/AF values, default
values with no rationale provided were most common, followed by default values
informed qualitatively by data, non-default values informed qualitatively by data, and
non-default values calculated from data. Data-based non-default RSC/AF values were
uncommon due to insufficient exposure data for critical population groups. Furthermore,
we found that the bases for RSC outcomes are poorly documented, making analysis of
the decision process sometimes impossible. For RSC/AF values from the literature, we
observed proportionally more data-calculated RSC/AF values compared to agency results.
Our findings indicate a need to make better use of available exposure data, including
allowing a wider range of default options and/or the use of modeling approaches. A

decision matrix is proposed in this regard.
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Abstract

The transition from traditional animal testing to human-relevant New Approach
Methods (NAMs) in regulatory toxicology faces a significant challenge: a lack of
standardized validation and acceptance criteria. This review analyses the limitations of
animal test reproducibility and highlights the growing body of evidence supporting the
improved reliability and relevance of NAMs for predicting human toxicity. Successful
case studies of NAMs implementation across diverse industries are examined and
existing regulatory perspectives and initiatives are critically evaluated. This analysis
reveals a pressing need for a unified, cross-industry approach to NAMs validation,
grounded in measurable quality standards and standardisation. A framework is
proposed based on clearly defined standards, standardized protocols, and transparent
data sharing to accelerate the integration of NAMs into regulatory decision-making,
ultimately benefiting human health, animal welfare, and scientific progress. All
stakeholders are urged to actively participate in this initiative by contributing their
expertise, sharing data and insights, and collaborating on the development and

implementation of this crucial use of NAMs in regulatory toxicology.
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