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Abstract

Novel waxes require safety documentation, which traditionally involves using a battery
of assays in experimental animals. For a class of well-studied substances (e.g., waxes)
generally recognized to be of low or no toxicity, bridging methods that leverage safety
information to fill data gaps for new substances may be considered. The aim of this
assessment was to use a bridging assessment procedure to fill data gaps to demonstrate

safety for two novel plant waxes (rice bran wax and sunflower wax). Using the European
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Chemicals Agency (ECHA) framework methodology, compositional similarity was
established between the novel waxes and four well-evaluated plant waxes. Using the
evidence bases for the evaluated plant waxes, the bridging assessment predicted that
rice bran and sunflower waxes would have limited absorption. The bridging assessments
also predicted that rice bran and sunflower waxes had limited repeat-dose oral toxicity,
and were not reproductive or developmental toxicants or carcinogenic. Predicted lack of
acute and mutagenic activity by rice bran wax was supported by experimental data. In
conclusion, this case study shows that the bridging approach can fill toxicity data gaps,
supporting a waiver of additional in vivo tests, thus ensuring safety, as well as reducing

the use of animal testing.

Research article
Reqgulatory experience with the comparative in vitro metabolism study based on

an analysis of 70 studies with pesticide active ingredients — a reality check

Umma Salma, Anne Schmitt, Soyub Rime, Lars Niemann, Carsten Kneuer
Article 105992
View PDF

BEIOMIZ, Ak 2 N0 Ho 2 etitis 2 ik 2 LT BREEN LU0
BFRVWARARLEBRTHD, LL, TORER2FTED 21, TIGHE R EHS 7235k
BE L IND, BINES T 2013 ., BRI % A7z in vitro RN E#HL S
Nic, BBEBRNDH, DIZE A EOBEFHT Y RARA 2 N EIExRIIC, O EHIZE
T ORI A BT A NIRRT SILTVRY, HADD 10 FLL B &R 7-BITE,
FTx X7 —ZERICHET 2 EERIRRE ST 522 HE L, 20D, 70
PED LS in vitro [RHEIFTEZ L B = — L7z, BFZERICIT, SN, Bk, RBRRE, £
FIFE 72 & ik EOBEEREZRPBD LN, TROOERLE  ERRERINIZR VG
O OREAF OHELERIED S OBBLIL, FFiCE & T > hORBOEMAREZBX T, 2
& DRFFEDIE I ATREME 2 HIFR L T\ %, in vitro ZERPZE(LERBR 0D 320 5152 BE 4 % 784D
SNTHAZ L ANBRIINETH D, ZDOHEANIX, b MR £ 72I3AB 2R OF
ERREMEZ R D 27217 T2 <, WY 27 FHOEIZ L 2R 130 155,

Abstract

The use of pesticides is an inseparable and undeniable part of modern agriculture to
ensure sufficient food supply for a still-growing population but, due to their intrinsic
toxic nature, rigorous testing is needed before making them available on the market. In
the European Union, in vitro metabolism studies with the active ingredients became

mandatory in 2013. Unfortunately, in contrast to most other toxicological endpoints, a
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harmonised test guideline for their conduct is not yet available. More than 10 years after
its introduction, we aimed to analyse the practical experience with that data
requirement. For this purpose, 70 comparative in vitro metabolism studies were
reviewed. Significant methodological differences were noticed among the studies,
including species selection, test systems, tested concentrations, and incubation times.
These differences and the deviations from existing but not legally binding
recommendations limit the use that could be made of these studies, in particular beyond
a simple comparison of human and rat metabolism. There is an urgent need for a
harmonised guidance how to perform the in wvitro biotransformation studies. Its
implementation would not only increase the likelihood to identify unique or
disproportionate human metabolites but might also support next-generation risk

assessment.
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The Globally Harmonized System standardizes chemical hazard communication. Within
this system, germ cell mutagenicity holds unique importance due to the potential of
heritable mutations. Yet, such testing is rarely performed, requiring alternative
approaches to assess germ cell mutagenic potential. One strategy involves using
physiological parameters to predict if somatic cell mutagens reach the gonads and induce
mutations in germ cells. Therefore, the Health and Environmental Sciences Institute's
Genetic Toxicology Technical Committee examined whether blood concentrations of
somatic cell mutagens can predict genotoxic effects in germ cells. We analyzed 11
substances with dominant lethal test data and 30 with transgenic rodent gene mutation
data in male germ cells, together with blood concentrations. While significant
associations were found between genotoxic outcomes in somatic tissues (e.g., micronuclei,
mutation induction) and outcomes for germ cell mutagenicity, considerable variability
was noted in genotoxic responses. This variability could not be explained by blood
concentrations alone. Notably, blood levels of substances positive in both somatic and
germ cells were similar to those that were positive for somatic cell genotoxicity and
negative in germ cells. We conclude that the concentration of a somatic cell genotoxic

substance in blood is insufficient to predict germ cell mutagenicity.
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Abstract

This study evaluates the potential of using historical control data (HCD) in rat fertility
studies to replace/reduce concurrent control animal use and improve statistical analysis.
This analysis was conducted using data sourced from a single test facility using
consistent animal attributes and study procedures and consisted of 13 datasets from 12
rat fertility studies conducted between 2018 and 2023. For required fertility endpoints,
we have evaluated full and hybrid Virtual Control Group (VCG) and Bayesian statistical
approaches compared with standard statistics used for concurrent control groups (CCG).
Our findings demonstrate that the sensitivity and specificity of most required fertility
endpoints were generally similar between CCG and full or hybrid VCGs of sufficient
sample size. Bayesian analyses leveraging all available HCD offered similar or superior
sensitivity and specificity to CCGs and VCGs (full or hybrid) for all required fertility
endpoints, with some exceptions. A retrospective case study implementing these
approaches with HCD illustrated similar statistical performance across all approaches
in addition to the benefit of reduced animal use. Overall, this effort illustrates the
potential to improve sensitivity and reduce animal use with VCG (full or hybrid) or

Bayesian approaches for required fertility endpoints in the rat.
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Abstract

Key lime (Citrus aurantiifolia) peel, a major by-product of juice processing, is rich in
flavonoids and other bioactives. To support its safe use as a food-derived ingredient, we
chemically characterized key lime peel ethanol extract (KLPE) and conducted a full
toxicological evaluation under OECD Test Guidelines (No. 420, 408, 471, 473, 474) and
in compliance with GLP. The program included acute oral toxicity, a 90-day repeated-
dose study with a 28-day recovery, and in vitro and in vivo genotoxicity assays. KLPE
caused no mortality or clinical signs, and body weight, food intake, hematology, and
organ weights were comparable to controls. No histopathological lesions or genotoxic
effects were observed. Both the LDso and the No Observed Adverse Effect Level NOAEL)
exceeded 2000 mg/kg BW/day, the highest dose tested, indicating a wide safety margin.
These results provide regulatory-grade evidence confirming the safety of KLPE for
human consumption and support its application as a functional food and nutraceutical

ingredient in global markets.
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Abstract

Policymakers in Europe utilize biomonitoring to regulate exposure to arsenic and protect

public health, but potentially high exposure levels among ancestral subgroups remain
understudied.

We assessed arsenic exposure in a random population sample of Amsterdam, the
Netherlands, stratified by European-Dutch vs Asian and African-Dutch ancestry (n = 60,
30 women, aged 40—63 years). We analyzed total spot urinary arsenic with inductively
coupled plasma mass spectrometry and used food frequency questionnaires to calculate
the exposure to inorganic arsenic (reference point <0.8 nmol/kg body mass/day) from rice,
fish, and water consumption.

Urinary arsenic (40-4828 nmol/L, mean 532 (SE 116); respectively 312 (60) in European-
Dutch vs. 642 (169) in Asian and African-Dutch), was independently associated with rice
consumption (343 nmol/L (95 % CI, 112-575)/100 g rice).

Inorganic arsenic intake (87-976 nmol/day, mean 397, SE 32), respectively 175 (14) in
European-Dutch (2.4 (0.2) nmol/kg body mass/day) vs 508 (37) in Asian and African-
Dutch (6.7 (0.5) nmol/kg body mass/day), was independently associated with systolic
blood pressure (3.1 (1.5—4.8) mm Hg/100 nmol iAs).

The high dietary arsenic exposure among certain ancestry subgroups living in Europe is
concerning. Health policies should be developed to monitor these subgroups and reduce

their inorganic arsenic intake to the unavoidable minimum.
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Abstract

The Network Formation Assay (NFA) is part of a battery of in vitro assays developed to
evaluate chemicals for the potential to cause developmental neurotoxicity. This assay
follows the formation of interconnected networks of rat neurons using microelectrode
array recordings, deriving up to 17 different endpoints informing different aspects of
network activity, bursting, and connectivity. As such, it is one of the most complex assays
in the battery, and interpretation of the data from this assay can be challenging. This
work provides recommendations on a fit-for-purpose approach for the interpretation of
data from the NFA, including the basics of the NFA experimental design, data analysis
approaches, and concentration-response modeling with the ToxCast Pipeline. This
manuscript also provides a workflow for data interpretation and discusses common

issues that are often confronted when evaluating the data from this assay.
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Abstract

This study analyzes the landscape of studies using New Approach Methodologies (NAMs)
and submitted to the FDA over the past 15 years. The study utilized a custom-developed
Center for Drug Evaluation and Research (CDER) search tool to examine keywords in
Module 4 of the Electronic Common Technical Document (eCTD) across various drug
applications. The investigation focused on five NAM categories, including some of those
identified in the 2022 Food and Drug Omnibus Reform Act (FDORA): in vitro, in silico,
in chemico, nonhuman in vivo, and other NAMs. Results indicated that 93 % of NAM
submissions were concentrated in two categories: in silico (49 %) and in vitro (44 %), with
other categories (including in chemico, nonhuman in vivo from phylogenetically lower
species and other combined methods) demonstrating significantly lower representation.
In vitro NAMs, including stem cell-derived and sandwich culture models, showed higher
prevalence compared to 3D models and organ chip or MPS models. The relatively high
prevalence of in silico NAMs, was due to the submission of multiple study reports per
application, attributed to various metabolites and the use of different in silico platforms.
In chemico and nonhuman in vivo NAMs demonstrated limited submissions, with
zebrafish studies predominating in the latter category. This study highlights one of
CDER's activities aimed at better understanding the current usage of NAMs in drug
development, while providing evidence to support areas of focus and prioritization of

resources towards the validation of NAMs with significant regulatory impact potential.



Despite technical limitations in the datamining work presented here, the findings
confirm that CDER has been receiving NAMs data in drug applications for a long time.
Nevertheless, we acknowledge that industry submits only a fraction of their NAM data
to FDA, therefore we encourage increased NAM submissions which would contribute to
building scientific confidence in these methods. It is only through the availability of
sufficient case studies, that CDER can move towards reaching the goals of NAMs
Roadmap issued in April 2025, and ultimately phasing out animal studies when possible

and feasible.
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Abstract

Hyperketonemia and hyperlactatemia can be induced by exogenous supplementation of
each individual compound. In this study we examined the safety profile of (R)-1,3-
butanediol (S)-lactate ester, a new lactate-ketone ester (LaKe). We hypothesized that 4

weeks of LaKe supplementation would induce hyperketonemia, hyperlactatemia, be


https://www.sciencedirect.com/science/article/pii/S0273230025002454
https://www.sciencedirect.com/science/article/pii/S0273230025002454
https://www.sciencedirect.com/science/article/pii/S0273230025002454/pdfft?md5=f45836d1ddd08443ba03c779c3f70876&pid=1-s2.0-S0273230025002454-main.pdf

feasible, tolerable, and safe. In this randomized, double-blind, placebo-controlled cross-
over study, otherwise healthy adults with obesity (N = 10) received 25 mL (~27.75 g)
LaKe or taste-matched non-caloric placebo twice daily for 28 days, followed by an
additional dose in a laboratory setting on day 29 with fasting and continuous blood
sampling. Compliance was >80 % with no dropouts. 28 days of LaKe consumption was
overall well tolerated but associated with mild to moderate gastrointestinal side effects
without affecting organ function biomarkers. Following a 25 mL dose of LaKe, beta-
hydroxybutyrate (BHB) and lactate concentrations peaked at 0.6 mmol/L. (IQR 0.5—
0.675 mmol/L) and 2.15 mmol (IQR 1.5-2.65 mmol/L), respectively, while blood gases
and and electrolytes remained within normal ranges. LaKe elevates blood concentrations
of both BHB and lactate. The consumption of LaKe twice daily for 28 days is well
tolerated and safe, although associated with mild to moderate gastrointestinal side

effects.

Research article
Use of human data for risk assessment of pesticides: A review including an

evaluation of trichlorfon as case study
Giulia Collatuzzo, Paolo Boffetta
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Abstract

Pesticides are suspected to cause health effects in humans, but human-based data on
their toxicity are often insufficient to establish associations and quantify risks. We
reviewed literature on trichlorfon and investigated methodological aspects of risk
assessment for pesticides based on human data. We provided an overview of
epidemiology of pesticide toxicity, with focus on methodological features of the available
studies, combined with a systematic review of the health effects of the pesticide,
trichlorfon in humans, focusing on studies published after 1990. Studies on dichlorvos,
the metabolite of trichlorfon, as well as metrifonate, a medication with the identical
formula as trichlorfon, were included. A total of 60 publications were identified on health
effects of trichlorfon, dichlorvos and metrifonate. Studies on acute effects (N =23
publications) comprised mainly case-reports related to accidents and suicidal attempts,
and were connoted by cholinergic syndrome, gastrointestinal and general symptoms.
Evidence on chronic effects derived from analyses of the Agricultural Health Study (28
publications), as well as case-control and cross-sectional studies (9 publications).
Evidence of possible associations between trichlorfon or dichlorvos exposure and various
outcomes was heterogeneous and insufficient to establish causality. Critical features of
epidemiology studies used for pesticide risk assessment include study design, exposure
misclassification, lack of quantitative exposure data, and lack of consideration to
potential confounders. Few high-quality epidemiology studies are available on potential
health effects of trichlorfon. Future studies conducted according to established
guidelines and supported by artificial intelligence might help to fill the gap on human

health risks from pesticides.

Research article

Methoxyflurane exposure in_ambulances: a controlled laboratory study on
paramedic safety

Michael A. Austin, Somalin Mao, Jonathan MacLeod, Zachary Cantor
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Abstract

Methoxyflurane, a self-administered fluorinated hydrocarbon, provides rapid, relief for
traumatic pain. While low-dose methoxyflurane poses minimal risk, paramedics may
experience intermittent exposure. This study assesses occupational risks to enhance
paramedic safety, health standards, and patient care directives.

Active air sampling was conducted in a Ministry of Health-approved ambulance, in the
driver and patient compartment, under controlled conditions, both with and without
ventilation. Twelve healthy participants inhaled for 15 min, with samples collected per
EPA and ISO standards. Results were adjusted for time weighted average (TWA)
exposure.

Twenty-four air samples were collected (median age 30.5 years, 50 % female). Exposure
concentrations remained below 8-h TWA occupational limits and NIOSH 60-min ceiling
limits. With ventilation, 8-h TWA levels were 0.001 ppm (driver) and 0.033 ppm (patient
compartment), rising to 0.017 ppm and 0.057 ppm without ventilation. Maximum TWA
levels for 22 transports (30-min duration) reached 0.019 ppm (driver) and 0.736 ppm
(patient) with ventilation, increasing to 0.377 ppm and 1.254 ppm without. These were
based upon worst-case assumptions of 22 treatment and transport events, each lasting
30 min, over a 12 h work shift. Ventilation significantly reduced exposure, with 99.1 %
protocol adherence and no adverse events.

This controlled study confirms methoxyflurane's safe use in ambulances with exposure
well below safety thresholds. Ventilation minimizes potential risk(s), ensuring

paramedic safety and uninterrupted pain management.
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Evaluation of chronic toxicity and carcinogenicity of HFPO-DA in mice
Chad M. Thompson, Melissa M. Heintz, John M. Cullen, Laurie C. Haws
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Abstract

Ammonium 2,3,3,3-tetrafluoro-2-(heptafluoropropoxy)-propanoate (HFPO-DA; CAS#:

62037-80-3) was tested for potential toxicity and carcinogenicity in CD-1 mice
administered 0, 0.05, 0.1, 0.5, or 5 mg/kg-day HFPO-DA via oral gavage for 9 or 18
months. Histopathological examinations were conducted at each time point along with
clinical chemistry measurements. Reduced survival was observed in male mice exposed
to 5 mg/kg-day for 18 months but not 9 months. Hepatocellular hypertrophy was the
most sensitive histopathological response to HFPO-DA and was significantly increased
in both sexes at 9 and 18 months of exposure. At 18 months, hepatocellular hypertrophy
was not observed below 0.1 mg/kg-day. Liver tumors were significantly increased at
5 mg/kg-day in males at both timepoints and in females at 18 months. No other
treatment related tumors were observed. Consistent with previously published studies
in mice, transcriptomic responses in the liver of both sexes showed enrichment of

peroxisome proliferator-activated receptor alpha (PPARa) signaling pathways. These
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changes demonstrate that the tumor response in the liver is consistent with a PPARa
mode of action. Other noncancer histopathological effects were limited to the adrenal

gland (5 mg/kg-day at >9 months) and testes (0.5 mg/kg-day at 18 months) of male mice.

Research article

Subchronic oral toxicity and genotoxicity of Aurantii Fructus Immaturus water
extract

So-Young An, Si-Whan Song, Hyun-Suk Heo, Chang-Wok Park, ... Wan-Seob Cho
Article 106010
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Abstract

Aurantii Fructus Immaturus (AFI) water extract has been utilized in traditional
medicine; however, its toxicity data are still lacking. In this study, we evaluated the
general and genetic toxicity of the AFI water extract as a project of the Korea National
Toxicology Program (KNTP). Naringin and neohesperidin, marker compounds of AFI,
contained in the AFI water extract were 7.63 % and 4.51 %, respectively. These levels
were higher than AFI powders, which contain about 4 % naringin and 3 % neohesperidin.
The acute oral toxicity study in rats, conducted at doses of 2500-10000 mg/kg,
demonstrated that the median lethal dose (LDso) of AFI water extract exceeds
10000 mg/kg. Subacute oral toxicity tests at doses up to 5000 mg/kg/day and subchronic
toxicity studies conducted over 13 weeks at similar dose ranges showed no treatment-
related adverse effects. Thus, the no-observed-adverse-effect level NOAEL) of AFI water
extract in rats was 5000 mg/kg bw/day. Additionally, three genotoxicity assays (bacterial
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reverse mutation, in vitro chromosomal aberration, and in vivo micronucleus tests)
confirmed that the AFI water extract is not genotoxic. These results will provide the

toxicity data for the risk assessment of AFI water extract for human consumption.

Review articleAbstract only
Assessing carcinogenic outcomes following short-term exposure to potentially

DNA-reactive drugs: Are available data sufficient to inform risk assessment?
Dayton M. Petibone, Jennifer M. Shemansky, Timothy W. Robison, Aisar H. Atrakchi,
Robert H. Heflich
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Abstract

Phase 1 clinical trial participants could potentially be exposed to significant health risks.
Findings from a standard battery of genetic toxicology tests typically are the only data
available to inform about cancer hazards at the initiation of clinical trials. Although
uncommon, a question occasionally arises that is not clearly defined in current guidance:
how many doses of an Ames-positive (potentially DNA-reactive) drug can be
administered safely to healthy adult subjects during Phase 1 clinical trials? A literature
survey was undertaken to identify information on carcinogenic risks from short-term
exposures to Ames-positive agents, which might inform about administering an Ames-
positive drug as a single dose or over a period of up to 14 days in healthy adult subjects.
Limited information was identified on risk predictions for short-term exposures from

modeling applications and from human studies, with more extensive data available
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using animal models. Relevant information on cancer outcomes following short-term
exposures to Ames-positive agents suggest there is an increased cancer risk for
administering even a single dose of an Ames-positive drug to healthy adult subjects.
These findings indicate that Phase 1 studies with Ames-positive drug candidates should
be exceedingly rare, and that additional mutagenicity testing should be performed before

drug administration.

Review article

ICH Q3C Revisited Part I: Re-evaluation of Class 1 Residual Solvents
David J. Snodin
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Abstract

In ICH Q3C five residual solvents are classified as “should be avoided” and are
designated as Class 1 solvents. The solvents in question are: benzene, carbon
tetrachloride, 1,2-dichloroethane, 1,1-dichloroethene and 1,1,1-trichloroethane.
Although multiple revisions to ICH Q3C have been made, PDE (permitted daily
exposure) limits for Class 1 solvents remain unchanged from those originally proposed
in 1997. Since that time, new toxicological data have become available, and additional
expert assessments have been published. A detailed review of information currently
available indicates that there is a case for a change to limits for all Class 1 solvents
except benzene. Two of the solvents can be classified as mutagenic carcinogens making
them eligible for determination of AI (acceptable intake) limits as described in ICH
M7(R2). In addition, the concept of expressing limits as concentrations, based on the

assumption of a daily drug-substance dose of 10 g, is challenged.
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Erratum
Retraction notice to“Safety evaluation and risk assessment of the herbicide

roundup and its active ingredient, glyphosate, for humans” [Requl. Toxicol. Pharm.
31 (2000) 117-165]

Gary M. Williams, Robert Kroes, Ian C. Munro
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