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Abstract

Across regulation and toxicology, nanomaterials challenge foundational assumptions
about substance identity and risk assessment. Through comparing substance
identification requirements across Australian and European industrial chemical
regulation — the Australian Industrial Chemicals Introduction Scheme (AICIS) and the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH)
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respectively — this article explores how legal actors have incorporated the evolving
science of nanotoxicology into the identification frameworks that establish regulatory
approaches. These frameworks are important as they structure how regulators delineate
between ‘new’ substances requiring novel risk assessment and regulatory approval, and
‘existing’ substances that have already been assessed.

The findings reveal REACH and AICIS have created contrasting approaches to nano-
identification. REACH employs a comprehensive multifactorial method aligned with
emerging nanotoxicological principles, while AICIS relies on broader structure-based
CAS identifiers. These frameworks differ in both factors used and the specificity of
material identification. Such regulatory data discrepancies could impact nano-risk
regulation, creating potential scientific and legal vulnerabilities for managing distinct
nanoforms with variable risk identities in Australia's regulatory environment. This
analysis shows that the effective regulation of complex materials depends not just on
accurate material characterisation, but on the structural design of legal information

systems that mediate between scientific knowledge and regulatory action.
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Abstract

New 1n vivo data cannot be generated for cosmetics. New safety assessments for
genotoxicity must rely on in vivo data from the in vivo Mammalian Erythrocyte
Micronucleus (MN) Test generated before the ban. Many used intraperitoneal (i.p.)
administration, which is no longer recommended without scientific justification.
Therefore, we investigated whether these studies are still valid for evaluating
genotoxicity of hair dyes. Small to medium size molecules, including hair dyes, are
preferentially absorbed via the portal vein and undergo first-pass metabolism, whereas
large molecules are taken up by the lymphatics directly into the systemic circulation.
Plasma concentrations of small molecules are generally similar, if not higher, after i.p.
than after p.o. administration. Importantly, outcomes from in vivo MN Test using the i.p.
and p.o. routes were equivalent. Most genotoxic carcinogens with positive outcomes in
the in vivo MN Test were administered by i.p. injection. Differences between in vivo
genotoxicity assay results using administration routes are attributed to the Mode of
Action and/or tissue-specific effects. In conclusion, the i.p. route achieves sufficiently
high internal exposure i.e., in the plasma and bone marrow. Therefore, legacy OECD test
guideline compliant studies using the 1.p. route are valid for current safety assessments

of hair dyes.
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Abstract

For industrial substances registered under REACH at 1-10 tonnes per registrant/year,
only the Ames test is required to address mutagenicity. When a substance tests positive
in the Ames test, further testing is needed, but when the test result is negative,
additional mutagenicity testing is only mandatory at a higher tonnage level. It is
correspondingly known that some mutagens produced up to 10 tonnes per
year/registrant are not identified. Based on battery (Q)SAR modelling, relying on
agreement from both in vitro and in vivo models, advisory self-classifications (ASC) for
mutagenicity are offered by the Danish EPA. In this present study, substances with ASC
for mutagenicity are compared to the identified mutagens in low tonnage REACH
registrations. We conclude that for only about a quarter of the low-tonnage substances
with an Muta. 2 ASC, a positive experimental Ames result is available, leading to follow-
up under REACH. We recommend improving the identification of mutagenic substances
at the 1-10 tonnage band by including the in vitro micronucleus test to supplement the
Ames test. Concerningly, the few low tonnage REACH dossiers that do provide in vivo
data, mostly report negative micronucleus test results that are not conclusive due to

missing information on bone marrow exposure.
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Abstract

A comparative analysis of 24 short-term inhalation studies with pigments revealed that
while all pigments were well-tolerated without signs of systemic toxicity, most caused
pulmonary inflammation and a slight to moderate increase in lung weight and
neutrophil infiltration. The pathological and histopathological effects and changes
observed were reversible at low and mid-level concentrations and declined within the 21
days recovery at the maximum concentration of 60 mg/m3. The slight to moderate
epithelial hypertrophy and hyperplasia of the airways is considered being non-specific
and adaptive. Benchmark calculations showed a 10 % lung weight increase and
neutrophil infiltration at 5—20 mg/ms3. Exposure levels above 30 mg/m3 ended up in lung
overload and impaired alveolar macrophage mediated lung clearance. Pigment particles
showed a consistent effect pattern of particle-related pulmonary inflammation after
short-term exposure, which was transient in nature below lung overload causing
concentrations. Sub-chronic inhalation studies for three of the pigments tested confirmed
the identified effect-pattern and the absence of substance-specific or chemical class-
related effects. Consequently, classification and labelling according to the regulatory
guidance values and criteria in place is not considered meaningful. The establishment of
clear definitions, criteria and human exposure limits for poorly soluble particles is

considered a pragmatic approach.
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Abstract

Medical devices have the potential to release chemical constituents, either as residual
manufacturing additives or as leachable under clinical conditions, which may pose
potential toxicological risks. Therefore, comprehensive chemical characterization is
crucial to identify and quantify extractable compounds that could migrate from the
device during clinical use, in accordance with ISO 10993 standards.

This study provides a comprehensive chemical characterization and toxicological risk
assessment of acrylic-based dental devices intended for various clinical applications. By
adhering to ISO 10993-12:2021 for extraction protocols and employing both polar (water)
and apolar (50:50 ethanol-water) solvents, leachable were analyzed after 72-h
incubations at 50 °C. Fourier Transform Infrared Spectroscopy (FTIR) confirmed the use
of polymethyl methacrylate (PMMA) in device matrices, while thermogravimetric
analysis (TGA) revealed the presence of inorganic pigments.

Extractable compounds were identified by using a broad range of analytical techniques-
including Gas Chromatography-Mass Spectrometry (GC-MS), High Performance Liquid
Chromatography (HPLC), UV-VIS-NIR Spectrophotometry because of extractable
studies, Liquid Chromatography — Tandem Mass Spectrometry (LC-MS/MS) and
Inductively Coupled Plasma—Optical Emission Spectrometry (ICP-OES) techniques,
detecting compounds such as phenyl benzoate, N,N-dimethyl-p-toluidine, benzoyl
peroxide, ethylene glycol dimethacrylate, and benzoic acid. Toxicological risk
assessments were subsequently conducted in accordance with ISO 10993-17:2023,
demonstrating that all tested devices were biocompatible and posed no toxicological

hazard under intended clinical conditions.
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Abstract

Mode of action (MOA) plays an important role in key decisions made in risk assessments,
including that for low-dose extrapolation. To support MOA-dependent decisions for 1,4-
dioxane (1,4-DX), an independent panel of topic experts evaluated the available evidence
on the MOA and human relevance of 1,4-DX tumors reported in rodent studies. The panel
considered MOA data on liver tumors in rodents, as well as for other tissue sites (nasal
cavity, peritoneal mesothelioma). For liver tumors, the panelists found strongest support
for an indirect genotoxic MOA involving metabolic saturation of the enzyme that
metabolizes 1,4-DX (CYP2E1), followed by induction of CYP2E1, oxidative stress,
cytotoxicity, and regenerative proliferation. Metabolic saturation was identified as an
early key event. Although available evidence for nasal and peritoneal tumors was limited,
similar non-genotoxic MOAs were considered plausible. For all three tumor types,
confidence ratings (scale of —5 to +5) from the panel for the best supported MOAs (+2.5

to +3.3) were significantly higher than the confidence rating for a direct genotoxic MOA
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(-3.8 to —4.5). The conclusions from this independent panel, which included careful
consideration of recently published studies, provide support for use of non-linear

extrapolation methods in human health risk assessment for 1,4-DX rodent tumors.
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Abstract

Permethrin increases the incidence of bronchiolo-alveolar adenomas in female mice. The
proposed mode of action (MOA) for permethrin-induced lung tumorigenesis involves
increased mitogenesis in Club cells. Additionally, CYP2F2, which is particularly
expressed in mouse lung Club cells and different from human CYP2F1, is considered to
be a key factor in mouse-specific lung tumorigenesis. In this study, we investigated the

relationship between permethrin-induced mouse lung tumorigenesis and CYP2F2 in
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CYP2f2 knockout (KO) mice. Fluensulfone and isoniazid were selected as positive
controls. We showed that the increased proliferation of Club cells and increased
proliferation of smooth endoplasmic reticulum (SER) within them were abolished in
permethrin-treated CYP2f2 KO mice, while these changes were clearly observed in
permethrin- and positive control-treated wild type mice. Additionally, the disappearance
of the Club cell reaction was also observed in positive control-treated CYP2f2 KO mice.
Based on these results, it was concluded that CYP2F2 is essential in the MOA of mouse
lung tumorigenesis by permethrin, also suggesting that permethrin metabolism by
CYP2F2 corresponds to a chain of early key events, including the molecular initiating
event (MIE). Furthermore, the data suggested that CYP2F2 played a crucial role in
mouse lung tumorigenesis induced by isoniazid, which is known to cause lung tumors in
mice but not in humans. The collective data on permethrin-treated mouse lung
tumorigenesis, including findings from this study, would lead to the conclusion that the
lung tumors induced by permethrin treatment are mouse-specific and not relevant to

human lung cancer risk.
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Abstract

Botanical ingredients pose challenges to cosmetic safety assessors due to complex and
variable composition. We estimated the safe usage levels of aqueous Hippophae
rhamnoides fruit extract (HRFE) in cosmetics using Threshold of Toxicological Concern
(TTC), Point of Departure (PoD) estimation, and history of safe consumption approaches.
Skin and eye irritation and genotoxicity of HRFE were excluded through in vitro tests,
first. The safe usage level of HRFE was estimated using TTC approach through
identifying 85 constituents accounting for 98.46 % of HRFE on mass basis, and
calculating systemic exposure dosage levels. PoD from the rodent 90-day oral repeated-
dose toxicity study and history of safe food consumption of Hippophae rhamnoides fruit
were also utilized to derive safe usage levels of HRFE in cosmetics. Maximum safe usage
levels of HRFE were estimated to be 0.125 mg/kg bw/day (extract powder), 0.5 mg/kg
bw/day, and 166 mg/kg bw/day with TTC, PoD and history of safe consumption approach
respectively, showing that TTC is the most conservative and history of safe consumption,
the least. However, questions of material equivalence and route-difference remained for
PoD and history of safe consumption. Collectively, this study may help to understand the

pros and cons of current safety assessment methodologies for botanical ingredients.
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Abstract

Water quality assessment represents a fundamental component of public health
surveillance programs. Radon concentrations in potable water constitute a significant
contributor to environmental contamination and radiological exposure pathways.
Consequently, this investigation quantified radon concentrations in tap water samples
collected from the Ranya region of Iraqi Kurdistan, utilizing passive detection
methodology employing CR-39 solid-state nuclear track detectors. Radiological safety
and physicochemical properties of the tap water were evaluated. Measured radon
concentrations exhibited a range of 0.068-0.194 Bq L1, with a mean of 0.107 Bq Li-1. All
concentrations remained substantially below established regulatory thresholds of 11.1
Bq L1 for USEPA and 100 Bq L for WHO guidelines. In addition, the maximum annual
effective doses from 222Rn ingestion were 4.143, 4.888, and 8.167 uSv y~! for adults,
children, and infants, respectively. Children and adults received lower annual effective
doses than infants, though all age groups remained well below the WHO safety threshold
of 100 uSv y-1. Cancer risk estimates for all age groups also remained below global
reference levels. A strong positive correlation was not found between 222Rn levels and tap
water parameters. It appears that the results dispel local fears of significant radioactive
risks by showing that radon concentrations are within the limits set by international

organizations.
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Abstract

Studies on mycotoxin exposure from sorghum consumption and related public health
risk estimation are rarely available in Ethiopia. The aim of this research was to assess
fumonisin and aflatoxin exposure of adults through sorghum consumption in the
Amhara National Regional State (ANRS) and at national level in Ethiopia and to
estimate related health risks. Data on fumonisin and aflatoxin concentrations in
sorghum samples were collected from a survey and literature. Estimated fumonisin
exposure in the ANRS and at national level were below the FAO/WHO limit of
2000 ng/kg bw day to be considered a health concern. The estimated aflatoxin exposure
levels in the ANRS and at national level fall below the Margin of Exposure value of 10000,
indicating potential health concern. The incidence of hepatocellular carcinoma due to
aflatoxin exposure in the ANRS ranges from 0.0003 to 0.017 while at national level, it
ranges from 0.181 to 8.47 (per100.000 persons/year). The related disability-adjusted life
years estimates for the ANRS and at national level ranged from 0.0003 to 0.019 and
0.204 to 11.230, respectively. Aflatoxin exposures were driven more by sorghum intake
than aflatoxin contamination. Dietary intervention could further reduce the health risk

estimates.
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Abstract

Cohort of concern substances (CoCs) present challenges in medical device toxicological
risk assessment. They are excluded from the lifetime threshold of toxicological concern
(TTC) per ISO/TS 21726, because their toxic dose is < 1.5 pg/day and they may present
a higher cancer risk. Relying solely on structural similarities with known toxicants is
inadequate for assessing carcinogenic potency. This study selected chemicals from the
Carcinogenic Potency Database (CPDB) to establish a framework for identifying
potential CoCs. To do that, a threshold of Cancer Risk Specific Dose
(CRSD) < 0.025 pg/kg/day was initially applied. Chemicals meeting this criterion are
recognized as CoCs. However, the risk assessment could be impeded by particular
uncertainties, such as the inability to determine the CRSD. In such cases, the identified
CoCs were further categorized based on their mutagenicity determined by the Ames test
results. A scatterplot reveals a significant correlation between the carcinogenic potency
[ Log(0.5/TDs0)+7] and acute systemic toxicity [Log(LLDso)] in the CoCs-Ames (=) group
(R2=0.72). For the CoCs-Ames (+) group (n =124), 18 CoCs with available mutation
slope data show cancer risk greater than the default risk of 1 in 100,000. This study
provides a framework integrating scientific evidence and regulatory guidelines to

identify potential CoCs.
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Abstract

Accurate assessment of occupational exposure to plant protection products in
greenhouses poses specific challenges due to confined environments, operator variability,
and the limited suitability of existing models under real working conditions. This study
presents the development of a digital tool that implements a semi-quantitative model for
evaluating pesticide exposure risk among greenhouse workers. The model integrates
task-specific variables across four exposure scenarios: mixing and loading, application,
maintenance and re-entry; and applies a logarithmic scoring system to calculate an
exposure index. This index is then combined with a toxicity score derived from product
hazard classifications to obtain a comprehensive risk level, interpreted using a five-tier
classification scheme with corresponding preventive recommendations. The application
includes a preliminary questionnaire to ensure basic safety conditions are met and
incorporates an automated update mechanism that maintains an up-to-date list of
authorized products based on official registries. The tool was developed with a focus on
usability and structured logic, supporting efficient data entry and interpretability of
results. Field testing was carried out in different greenhouses under commercial
production located in southeast Spain, confirming the coherence and functionality of the

tool under practical conditions.
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Abstract

During development, potential adverse effects of pharmaceuticals on male and female
fertility are evaluated. Although non-human primates (NHP) can be an appropriate
model for some pharmaceuticals, there are scientific, ethical and practical limitations.
We performed a retrospective analysis of the use of NHP for fertility assessment.

A database was created, consisting of pharmaceuticals submitted to the European
Medicines Agency (2011-2022). Pharmaceuticals with repeat-dose toxicity studies or
dedicated studies to evaluate surrogate fertility endpoints in NHP were included.
Publicly available data on product characteristics, study design, observations on
standard surrogate fertility endpoints (changes in reproductive organ weight and
histopathology), additional surrogate fertility endpoints (changes in reproductive
hormone levels, menstrual cycle, and sperm parameters), and labeling were collected.
In total, 263 pharmaceuticals were included. For 22 pharmaceuticals, adverse effects on
surrogate fertility endpoints in NHP were reflected in the label. In all 22 cases, effects

were predictable based on mechanism of action or rodent studies provided sufficient
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information on fertility. Hence, no clear scientific value of fertility assessment in sexually
mature NHP was determined.
In conclusion, using NHP to evaluate effects on surrogate fertility endpoints of

pharmaceuticals did not have a significant impact on fertility labeling.
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Abstract

This study utilized real-world data from the U.S. FDA Adverse Event Reporting System

and the WHO VigiAccess database to identify and characterize safety signals associated
with fruquintinib, providing insights for clinical practice and regulatory decision-making.
Through a retrospective analysis of adverse event (AE) reports for fruquintinib from
these two databases, disproportionality analysis methods such as the Proportional
Reporting Ratio (PRR) and Reporting Odds Ratio (ROR) were employed to detect

potential pharmacovigilance signals, with cross-database consistency evaluated. The
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analysis revealed 4641 and 3909 AEs associated with fruquintinib in the FAERS and
VigiAccess databases, respectively. The study identified several AEs not currently
documented in the drug label, including dysphonia and pain. In the FAERS database,
significant signals were detected in systems not covered by the label, such as blood and
lymphatic, psychiatric, immune, reproductive, and ear disorders. Other unreported
signals included myelosuppression, headache, dizziness, and dyspnea. In conclusion, this
study not only confirmed known adverse reactions to fruquintinib but also uncovered
several potential new safety signals. These findings underscore the importance of
ongoing post-marketing safety monitoring to optimize the drug's risk-benefit profile. The
results provide critical safety information for clinicians managing refractory metastatic

colorectal cancer with fruquintinib, supporting more vigilant patient management.
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Abstract

Oseltamivir phosphate is a lipophilic prodrug that is metabolized to the active form,
oseltamivir carboxylate, by carboxylesterase 1 enzymes in the liver in humans and in
the liver and gut in rhesus macaques. Oseltamivir carboxylate is hydrophilic and
distributes extensively in extracellular fluids, including plasma, and is eliminated
primarily by the kidneys through glomerular filtration and tubular secretion. Pregnant
women have lower systemic exposure to oseltamivir carboxylate due to an increase in
plasma volume and total body water, leading to an increased apparent volume of
distribution and increased renal excretion. To evaluate the differences in oseltamivir
pharmacokinetics during pregnancy, a study was conducted previously using rhesus
monkeys that were administered oseltamivir phosphate via intravenous and nasogastric
routes at doses of 2.5 mg/kg body weight during the three trimesters of pregnancy. In the
current study, we present a physiologically based pharmacokinetic (PBPK) model to help
characterize the pharmacokinetic data that were collected in the previous study and
demonstrate how the model can be used to predict the pharmacokinetics of oseltamivir
and oseltamivir carboxylate in pregnant women. As it can be challenging to obtain rich
clinical data in pregnant women, evaluating drug pharmacokinetics in preclinical species
using tools such as PBPK models can provide reliable estimates of drug disposition
across species during sensitive life stages such as pregnancy. Using the PBPK modeling
approach, we were able to successfully characterize a reduction in oseltamivir
carboxylate exposure during pregnancy in rhesus macaques (20-25 % decrease in AUC)
and satisfactorily extend the model predictions to humans by accounting for
physiological changes that occur throughout the different stages of pregnancy. The
rhesus macaque can thus be considered a promising animal model for extrapolating
pharmacokinetic predictions during pregnancy, especially for drugs or chemicals that are

metabolized by hydrolysis reactions and primarily eliminated by renal excretion.
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Abstract

Zirconium(IV) butoxide (ZB; CAS 1071-76-7) is widely used in industrial applications as

a catalyst, stabilizer, and precursor for ceramic materials utilized in medical devices such
as artificial bones and teeth. Metal alkoxide compounds, including ZB, are easily
hydrolyzed, polymerized, and precipitated in aqueous environments. Although a no-
observed-adverse-effect level NOAEL) for ZB has been estimated by extrapolating its
hydrolysis product, 1-butanol, ZB toxicological profile remains unclear, leaving data gaps
for risk evaluation. In this study, we developed a method for ZB preparation and
administration using corn oil as vehicle, in which ZB was retained its polymerizable form.
A 13-week repeated-dose oral toxicity study was conducted in 6-week-old Crl:CD(SD)
rats. Groups of ten males and females were orally administered ZB at doses of 0 (vehicle:
corn oil), 100, 300, and 1000 mg/kg body weight (bw)/day, or 1-butanol at 116 mg/kg
bw/day, which was equivalent to its level after dosing ZB at 1000 mg/kg bw/day. No
toxicologically significant effects were observed after ZB administration. The NOAEL for
7B was estimated to be 1000 mg/kg bw/day in both sexes. These results provide essential

toxicological data for safety assessment and regulatory evaluation of ZB.
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Abstract

Skin sensitization testing to ensure the safety of skincare products for public
consumption has largely relied on human repeat insult patch test (HRIPT). The desire
to minimize reliance on HRIPT has prompted a search for alternative methods to assess
the sensitization risk of consumer products to inform decision-making about their
suitability before being brought to market. The novel Skin Sensitization Prediction
Model (SSPM) is a methodology that draws upon a database consisting of more than 20
years of historical HRIPT data pertaining to 1274 unique product formulations,
comprising 1226 common ingredients, for which HRIPT testing has been performed on
203,640 human subjects. The SSPM sets modifiable thresholds for each individual
ingredient of a proposed formulation and for the formulation as a whole, applying risk
calculations based on dosage density, potential for skin occlusion, potential for skin
barrier impairment, and potential effects on immune-primed skin. Tabulations of a
formulation's risk characteristics allow for a numerical risk calculation that is compared
to the preset thresholds to determine whether the product may continue its development
or should be reformulated or discontinued. This methodology points to a new model for

sensitization testing for a wide array of products without recourse to in vivo testing.
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Abstract

Dietary uptake is estimated using residue data from food commodities and predicting
the effect of food processing, such as peeling. The aim of this study was to explore the
value of the analysis of duplicate portions supplemented by the analysis of urinary
metabolites. Forty-three participants, consuming organic and non-organic diets collected
a duplicate portion of food and beverages for 24 h. Urine was collected up to 36 h to
account for metabolism and prolonged excretion of metabolites. Pesticide residues were
analysed in food portions and urine samples using LC-MS/MS and GC-MS/MS. Multiple
pesticide residues were detected per food portion. Out of 183 pesticides, 86 were detected
in the diet. Glyphosate and AMPA were detected in 42 % and 30 % of all urine samples,
respectively, while detection in the diet was low. A positive relationship between dietary
intake and urinary excretion was found for 2,4-D and MCPA. No diet-urine relationship
was observed for glyphosate and AMPA, indicating contribution from external routes of
exposure. Hazard index (HI) indicated no exposure above the acceptable daily intake

(ADD) for all participants. This study demonstrates how DPA combined with urine


https://www.sciencedirect.com/science/article/pii/S0273230025002041
https://www.sciencedirect.com/science/article/pii/S0273230025002041
https://www.sciencedirect.com/science/article/pii/S0273230025002041/pdfft?md5=77dc502c1b545d386af647dea547e301&pid=1-s2.0-S0273230025002041-main.pdf

analysis gives insight into contribution of diet to total pesticide exposure compared to

standard monitoring.
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Abstract
The safety of heat-killed Lactiplantibacillus plantarum strain L-137 (HK L-137) was

evaluated in a 28-day dose range finding study and a 90-day study in Crl:CD (SD) rats
administered a formulation containing 20 % HK L-137 and 80 % dextrin (LP20) at dose
levels of 0, 1,000, 2000 and 3000 mg/kg bw/day by gavage. No death or moribundity
occurred in any animal in any group and no effects were reported in terms of bodyweight
gain or food consumption at each of the dose levels. In the 90-day study, no treatment-
related adverse effects were recorded in each dose group for the functional observation
battery, spontaneous activity movement or ophthalmological measurements, hematology,
clinical chemistry, thyroid stimulating hormone, triiodothyronine, urinalysis, vaginal
smears, gross pathology, organ weights or histopathology. While several statistically
significant changes were identified including male thyroxine levels, these were shown

not to be dose-dependent, were of low magnitude, with the majority of changes found to
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be within historical control values. As there were no histological correlates, these
changes were considered incidental without toxicologic significance and not attributable
to HK 1.-137. The NOEL for LLP20 in the 90-day toxicity study was therefore considered
3000 mg/kg bw/day or 600 mg/kg bw/day for HK 1.-137 in both males and females for food

use.
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Abstract

The United States Environmental Protection Agency (USEPA) has long championed the

use of the most modern toxicity testing approaches to meet its pesticide registration
mandates, often collaborating with stakeholders to develop and implement innovative
approaches that strengthen environmental and human health protections. Despite these
efforts, the adoption of 21st-century testing approaches in pesticide registration has been
slowed by various factors, including limited resources, inefficient processes for
establishing confidence in new methods, and the retention of outdated data
requirements codified in the Code of Federal Regulations. This paper provides a brief
overview of the current USEPA legislative landscape for pesticide toxicity testing,
describes the progress and remaining challenges in using new testing approaches to
fulfill regulatory requirements, and highlights opportunities to address these challenges

and enhance protection of human health and the environment.
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Abstract

An assessment of potential developmental and reproductive toxicity (DART) is generally
required to support clinical trials and marketing of pharmaceuticals. Although typically
performed in rodents and rabbits, nonhuman primates (NHPs) are often used when they
are the only pharmacologically relevant species. Regulatory guidances allow for weight
of evidence (WoE) risk assessment for DART such that mature NHPs may not be needed
to confirm expected or low risk of adverse pregnancy outcome. As such, there are
numerous examples of WoE strategies to inform risk of adverse pregnancy outcome, but
fewer to assess risk to male and/or female fertility, although emerging data indicate
mature NHPs have limited impact on fertility risk assessment in product labels. Mature
NHP data are most impactful to fill safety gaps when there are no relevant data from

other species, limited information to establish WoE, and/or limited human data is
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available to characterize risk. In this review, we propose a detailed decision tree and
examples to inform risk of adverse pregnancy outcome or male/female fertility impact by
emphasizing and prioritizing WoE supplemented by experimental data where necessary,
including use of NHPs as a last resort. Additional refinements to NHP use are also

summarized.
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Abstract

A modular non-dietary exposure assessment approach for pesticides (PPPs) is proposed,
emphasizing a dose-based prediction of dermal absorption. The Modular Dermal
Exposure Model (MODEXMO) defines new nomenclature: exposure, dermal absorption
and surface distribution prediction models, respectively abbreviated as EXPREMOs,
DAPREMOs, SUDIPREMOs. Approach and nomenclature are generic and can be used
for probabilistic models or simulation-based approaches. The modularity aids the

integration of refined exposure data and enhances the adaptability of risk assessments
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to better reflect dynamic real-world scenarios. DAPREMOs could replace relative dermal
absorption values (DAVs) by directly predicting internal exposure from external doses
with a statistical model. It is well-known that absolute dermal penetration depends
primarily on applied dose. EXPREMOs can predict relatively low area doses, since
exposure estimates are averaged over large body surfaces, regardless of the actual
residue surface distribution. While this has no consequence in the current assessment
approach using DAVs, it ignores the exposure scenario-dependent spatial distributions
of residue on skin, e.g., due to individual splash events during mixing and loading
operations. SUDIPREMOs can refine EXPREMO-assumed default surface areas to
provide DAPREMOs with more accurate inputs for different area doses in multiple

exposure sub-streams.
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Abstract

Fluoxapiprolin is a new fungicide developed for the control of oomycetes that damage

crops such as tomato, potato, grapes and leafy vegetables. Human safety studies have


https://www.sciencedirect.com/science/article/pii/S0273230025002156
https://www.sciencedirect.com/science/article/pii/S0273230025002156
https://www.sciencedirect.com/science/article/pii/S0273230025002156/pdfft?md5=4a4bc67e7f4df4a2453761f6889b50b8&pid=1-s2.0-S0273230025002156-main.pdf

shown no toxicity clearly attributable to fluoxapiprolin, highlighting its favourable
toxicological profile compared to many other fungicides. It meets all human health risk
assessment criteria without difficulty. However, fluoxapiprolin was tested up to a
Kinetically-Derived Maximum Dose (KMD) rather than the conventional limit dose,
making it necessary to justify this approach in the context of regulatory hazard
assessment. Official guidance documents encourage the application of KMD approaches
under specific conditions. In the case of fluoxapiprolin, oral absorption was shown to
become saturated as doses increased, supporting the selection of the high dose in long-
term studies based on a KMD rather than using a fixed limit dose. Even if a limit dose
had been used, systemic exposure would have been only about twice as high as that
observed at the KMD. Given the absence of treatment-related toxicity in any study and
the relatively small difference in systemic exposure, the toxicological database is
considered sufficient to identify relevant hazards and to support a robust human health

risk assessment.
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Abstract

Silver nanoparticles (AgNPs) are widely used in nanotechnology products. However, the
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health risks associated with co-exposure to these emerging contaminants and
environmental pollutants, such as non-essential metals, are poorly understood. The
present study aimed to investigate the cytotoxicity and toxicological interaction of
AgNPs (0.36 and 3.6 pg mL-1) + lead (Pb2+, 25 and 250 uM) and AgNPs + mercury (Hg2+,
15 and 150 pM) using the macrophage cell line RAW 264.7 as a model. Effects were
observed after a few hours (4 h) on NO levels, phagocytic activity, and DNA damage. Cell
viability (24 h-exposure) was affected mainly by the higher concentrations of the
contaminants and their mixtures, preceded by increases in NO levels and DNA damage,
but without effects on ROS levels. Co-exposure potentiated some effects (ROS and NO
levels and DNA damage), indicating toxicological interaction. These important findings
must be further investigated, since the interaction of Pb2* and Hg2+ with AgNPs from
nanoproducts may impair the function of macrophages and represent a health risk for

humans.
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Abstract

Serial blood collection is a key requirement for pharmacological and toxicological studies
in rodents, but existing approaches such as tail vein, retro-orbital, or catheter-based
sampling are constrained by limited sample volume, variability, and welfare concerns.
We developed a percutaneous technique for serial blood sampling from the external
jugular vein in male Wistar rats under isoflurane anaesthesia. The method was
evaluated over 14 days by monitoring body weight, behaviour, haematological and
clinical chemistry parameters in a preclinical safety study at a No-Observable-Adverse-
Effect-Level dose setting. Rats tolerated repeated sampling without distress, skin lesions,
or behavioural abnormalities. Isoflurane induction was rapid and uneventful, and blood
samples (0.5—-1 ml) were consistently obtained within 2 min. Body weight changes were
minimal across sessions (1.2 % after the first to 0.2 % after the sixth), indicating
procedural adaptation. Haematological values remained within reference ranges, with
only a significant reduction in RDW-CV, while biochemical parameters including AST,
CK, and lipids showed no significant alterations; minor, non-adverse trends included
reduced ALT (p < 0.041) and non-significant cholesterol and minimal non-significant
increases in plasma creatinine. This study establishes repeated percutaneous jugular
vein puncture as a minimally invasive, welfare-compliant, and reliable method for
longitudinal blood sampling in anaesthetised rats without catheterisation, supporting

robust preclinical research.
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Abstract

The Animal-Free Safety Assessment (AFSA) Collaboration invited a select group of

international experts, representing regulatory bodies, industry, method developers, and
academia, to a workshop to develop a regulatory strategy implementing non-animal
approaches to assess acute toxicity endpoints. The workshop, held in Loch Lomond,
Scotland, from 28 April to 1 May, 2025, aimed to develop a decision tree (DT) approach
that could support the implementation of non-animal methods and the phased-out use
of animal testing for systemic acute and local toxicity.

This DT approach provides a transparent decision-making workflow that assists users
in applying appropriate opportunities for waiving testing, non-animal testing methods
(NAMs), and other adaptations consistently across chemical regulations. DTs also serve
to increase awareness of the application of non-animal approaches and ensure
compliance with the last resort requirement for animal studies. This workshop aimed to
review the suitability of the proposed framework, formulate overarching
recommendations for its implementation and provide specific feedback and timelines to
finalise endpoint-specific DTs for acute oral toxicity, eye irritation and corrosion, skin
irritation and corrosion, and skin sensitisation. This report summarises the overarching
discussions and findings tackled during the meeting. The individual endpoint-specific

DTs will be described in follow-up scientific publications.
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Abstract

The European Partnership for Alternative Approaches to Animal Testing (EPAA) held
the “New Approach Methodology (NAMs) User Forum” at the European Chemicals
Agency, Helsinki, Finland on 30-October 31, 2024. The User Forum brought together

stakeholders from regulatory agencies, industry, non-governmental organisations
(NGOs) and academia, as well as European Union competent authorities. Lessons
learned from applying NAMs for regulatory use were provided by the European Food
Safety Authority (EFSA) and European Chemicals Agency (ECHA). Progress in the
development of the developmental and neurotoxicity in vitro battery (DNT IVB) and
Alternative Safety Profiling Algorithm (ASPA) were described, as well as five case
studies describing uses of NAMs for chemical safety assessment. The presentations
confirmed progress in NAMs and, in particular, the value of tiered testing strategies to
bring together different lines of evidence. Specifically, tiered testing strategies for non-
animal information are organised into three tiers, which may be relevant to hazard,
exposure and toxicokinetic information. Progress into, and the needs for improvement of,
the tiered strategies were discussed with a particular focus on the types of NAMs (in
silico and in vitro) that may be required at each tier and the how confidence may be

assigned to making a decision.
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Abstract

Occupational asthma (AO) is an important chronic respiratory disease associated with
airway narrowing. Chemicals that cause OA are regulated under the UN GHS endpoint
of respiratory sensitisation. Such chemicals are typically identified using evidence
suggesting work-related exposure resulting in the ab initio development of asthma,
rather than simply aggravating pre-existing asthma (work exacerbated asthma; WEA).
There exist predisposing and aggravating factors within and outside the workplace that
influence the development and severity of the disease. Inhalation exposure to dusts is
one factor and is recognised as directly causing respiratory disease, and also aggravating
pre-existing disease, including asthma. Here the contribution of dusts to the
development of work-related asthma has been re-examined with reference to published
clinical case studies. The data reveal a link between exposure to dusts and OA,
suggesting an additional role of dust in this respect may be the presentation of irritant
or sensitising agents in a way that promotes the development of OA, even under
conditions where exposure to those agents alone does not. We propose that the
significance of co-exposure to dusts may be currently under-estimated in health
management of OA, clinical identification of chemicals suspected of causing OA, and

classification of true respiratory sensitisers.


https://www.sciencedirect.com/science/article/pii/S0273230025001941/pdfft?md5=f816c4bca505f643a400d7455ea94bdf&pid=1-s2.0-S0273230025001941-main.pdf

Review article
Impurity qualification requirements for drug-linkers related impurities used to
generate antibody-drug conjugates

Osama Chahrour, Paul D. Cornwell, Penny Leavitt, Elizabeth A. Martin, ... Jim Harvey
Article 105974

RRY v g ==, JEEFEE R TR E SR (ADC) OfEIZB W TH
MfEE LCHERINDIEAID o — (D-L) FORESMMIR b THmETRI D 2712
DUNT, BHAICEE S < EISRIRHI & #2759 5 . ARR CBERL L 72 4047 1%. D-L HEEIC 1.0%
wiw LAF CIEET B AHERHMD S, Fcfk ADC LG5 BB e 25 &
FHEEMEITEWZ L 2R LTV D, D-L D 1.0% wiw Rl L~ e D g & (Ev
BRBLOER) MMEO TRV 2D, FH 51X ICH Q3A EXETH S 1mg/H UL T OHIR %
MeRF LoD, D-L BEAMY) O BEASMEREGEE A 0.16% wiw 225 1.0% wiw (25 & R
DT EERREET D, SHIT, ERAMEABRSMPOREL SV AT 2 FIEEZEAL,
7urtAEAL L OADC EAOEKZIEA L T, D-L FEEICRIT S Zh b o Mo
BUSELX E4{LT 5, &SNz LVELFIZET 5 D-L R0/ Y A 71285
T, KRIDLFDZ S LAt 2aE) A7 EROY —7 7 n—% R T
%,

Abstract

This position paper presents a science-based, holistic assessment of the toxicological
risks posed by organic impurities in drug-linkers (D-L) used as intermediates in the
production of Antibody-Drug Conjugates (ADCs) for oncology indications. The analysis
outlined in this manuscript demonstrates that organic impurities present at levels at or
below 1.0 % w/w in D-L intermediates are unlikely to result in adverse toxicological
effects upon administration of the final ADC drug product. Due to the extremely low
exposure (molar and weight) associated with 1.0 % w/w impurity level in the D-Ls, the
authors propose to maintain the ICH QS3A criteria of not more than 1 mg/day limit
however increase the qualification limit criteria for D-L related impurities from 0.15 %
to 1.0 % w/w. Additionally, a methodology is introduced to assess the level of concern for
non-conjugatable organic impurities, utilizing process-specific and ADC-specific factors
to justify specifications for these impurities in D-L intermediates. Based on the minimal
risk associated with D-L impurities at or below the discussed levels, the paper proposes

a workflow for quality risk management of such impurities in D-Ls.
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Abstract

Error-corrected sequencing (ECS) is a transformative method for in vivo mutagenicity

assessment, enabling direct, highly sensitive measurement of mutation frequency and
spectrum. ECS addresses key limitations of the transgenic rodent (TGR) assay, including
lack of integration into standard toxicity studies, restricted model availability, and
limited alignment with the 3R principles. To support regulatory acceptance, an expert
workgroup of the International Workshops on Genotoxicity Testing IWGT) reviewed
ECS technologies and developed consensus recommendations for its inclusion into
Organisation for Economic Co-operation and Development (OECD) test guidelines. The
working group agreed that ECS: produces results that are concordant with validated
TGR assays; can be incorporated into standard >28-day repeat-dose toxicity studies; and,
data interpretation should be based on overall mutation frequency compared with
concurrent vehicle controls. The working group emphasized harmonized data reporting
aligned with OECD principles and endorsed study designs that enable quantitative risk

assessment. Overall, the working group agreed that ECS offers a significant
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advancement over current mutagenicity assays by enabling the use of diverse models
beyond conventional TGR systems described in OECD test guideline 488. The working
group fully supports the application of ECS to generate in vivo mutagenicity data for

regulatory submissions and recommends its inclusion in future OECD test guidelines.
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Abstract

The impact of firsthand and secondhand smoking on the development of various types of

cancer is well established. However, the association of thirdhand smoke (THS) with
malignant diseases has only recently been recognized, with limited research
investigating the underlying mechanisms. THS refers to the dynamic mixture of residual
tobacco smoke constituents that persist in air, dust, and on surfaces, and can occur
through dermal absorption, inhalation of re-emitted gases and particles, and ingestion -
particularly via dust intake. Tobacco smoke contains hundreds of toxic compounds, 60 of
which are classified as carcinogens. These include aromatic amines, nicotine,
nitrosamines, nitric oxide and polycyclic aromatic hydrocarbons. These substances can

react with environmental chemicals, forming highly toxic secondary pollutants that can
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be released from surfaces over months and be absorbed through the skin or mucosa. The
metabolization of tobacco smoke components can increase the incidence of cancer by
altering key molecular pathways. Main mechanisms of carcinogenesis include DNA
adduct formation and DNA structural changes, interference with tumor suppressor
genes, and chronic inflammation. This review examines the risks of THS exposure, the
potential mechanisms of carcinogenesis associated with THS and the role of THS in the

development of different cancers linked to tobacco use.
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Abstract

Quantitative risk assessment (QRA) for dermal sensitization is essential for determining
safe concentrations of skin sensitizers in consumer products. The fragrance industry
developed the QRA2 approach, which uses the No Expected Sensitization Induction
Level (NESIL) as a starting reference dose or point of departure (PoD). Animal
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alternatives for potency assessment have emerged to calculate quantitative PoDs. One
such alternative is in vitro-based regression models.

Herein, a framework for incorporating regression models into next-generation risk
assessment (NGRA) is presented. The framework begins with hazard assessment using
in vitro methods (OECD Guideline 497), followed by PoD calculation through regression
models, and completed with QRA2. After determining a PoD, uncertainty factors may be
considered to derive a new approach methodology NESIL (NAM-NESIL). Case studies
are presented with two sensitizers, p-mentha-1,8-dien-7-al (CAS # 2111-75-3) and 3-
propylidenephthalide (CAS # 17369-59-4), calculating acceptable exposure levels (AELs)
for products like deodorants and bar soaps. Ratios of the AELs to consumer exposure
levels (CELs) were then calculated to determine whether the current use is safe.
Comparison of QRA based on NAM-NESILs to historically human-derived NESILs
supports the reliability of in vitro models. This approach offers a promising alternative

for PoD derivation, potentially eliminating the dependence on in-vivo data.
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Abstract

Non-animal methods for skin sensitization assessment have been developed and adopted
as OECD test guidelines. However, no single new approach methodology (NAM) can fully
replace animal-based methods, leading to the development of defined approaches like
OECD GLA497. This study advances quantitative risk assessment (QRA) for skin
sensitization using Artificial Neural Network (ANN) models to predict LLNA EC3 values.
As a case study, six substances were evaluated using ANN models based on the Direct
Peptide Reactivity Assay (DPRA) and the Amino acid Derivative Reactivity Assay
(ADRA). These substances included four with known structures (Metol, Dibenzyl Ether,
Safranal, and Lyral) and two with unknown structures (Verbena Oil and Oakmoss
Extract). Most predicted EC3 values were within a 10-fold range of observed values,
demonstrating model reliability. Incorporating ADRA molar and gravimetric method
data, ANN models successfully predicted EC3 values for both substances with known
and unknown structure, showing their applicability to natural complex substances like
botanical extracts. A new skin sensitization risk assessment flow incorporating ANN
models is proposed, contributing to the 3Rs by providing a reliable, non-animal method
for determining Points of Departure (PoD) and advancing Next Generation Risk

Assessment (NGRA) for cosmetic ingredients.
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Abstract

Much progress has been made in the development and validation of New Approach
Methodologies (NAMs) for assessing skin sensitisation, as part of the global move away
from animal testing. While there are now numerous in silico models and in chemico/in
vitro assays available, none are currently thought to be a one-for-one replacement for
the animal tests, but rather several NAMs are combined within a Defined Approach (DA),
such as those described in OECD guideline 497. In this study, 22 chemicals were chosen
which have known human sensitisation potential, but which have not previously been
tested in NAMs, to the best of the authors’ knowledge. New in chemico/in vitro data were
generated for each chemical in three assays, and this was combined with in silico
predictions from two models to generate predictions from four DAs. The data was used
to assess the performance of the individual NAMs and DAs within a less well understood
area of chemical space, and to learn more about their applicability domains. The newly
generated data are made available herein in the expectation that they will be useful to
others who are developing and/or validating DAs which assess the risk of chemicals

causing human skin sensitisation.
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