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Abstract

Understanding consumer habits and practices of cosmetics and personal care products
(PCP) is essential to generate realistic product exposure data for the safety assessment
of ingredients such as fragrance materials. Product usages can vary across regions due
to differences in cultural norms, seasonal and climate conditions, and the availability of
different product forms, yet there is limited data published on cosmetics and PCP use
outside of North America and Europe. This study reports the habits and practices of
cosmetics and PCP (such as frequency and amount of use) in Singapore where
participants (n = 494, aged 21-64 years) recorded their product usages and had their
products weighed over a two-week period. Overall, similar use patterns were observed
across demographic groups within the Singapore population for most of the products

surveyed, as were the expected usage amounts. Additionally, the Singaporean dataset
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was mapped onto the Creme-RIFM aggregate exposure model to assess exposure
estimates. Preliminary comparisons with product exposures observed in the United
States (US) and Europe suggest that exposures in Singapore are comparable. Findings
from this study will contribute to the Creme-RIFM model, expanding its geographic
scope and applicability for the global safety assessment of fragrance ingredients and

fragranced products.
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Abstract

The Ames mutagenicity test is an effective means of screening compounds for their
carcinogenic potential. Here, we conducted Ames tests on 15 aryl, benzyl, and aliphatic
ring N-nitrosamines. Then, by using two indicators of mutagenicity strength calculated
from the Ames test results, namely, maximum specific activity (MSA; number of
revertant colonies) and maximum fold increase (MFI; relative ratio of increased colonies),
we examined the relationship between Ames mutagenicity strength and Carcinogenic
Potency Categorization Approach (CPCA) potency category, which is a structure—
activity-relationship—based prediction of the carcinogenic potency of nitrosamines.
Eleven of the test compounds were Ames positive and four were negative. Of the 11
positive compounds, three were categorized as strong positive (MSA >1000), five as

medium positive (100 < MSA <1000), and three as weak positive (MSA <100). The
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compounds with an aliphatic ring showed a negative relationship between mutagenicity
strength (.e., MSA or MFI) and carcinogenic potential (.e., CPCA category), whereas,
the alpha-methyl aryl Mnitrosamines did not. Overall, MSA and MFT were found to be
detailed indicators of the carcinogenic potency of the M-nitrosamines and can potentially

be used to support CPCA categorization.
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Abstract

Availability of toxicological data for pharmaceutical intermediates (IMs) used in the
manufacture of small molecules is often limited. Scarcity of data — in particular, repeat-
dose toxicity (RDT) — renders the calculation of health-based exposure limits (HBELs)
problematic. Establishment of HBELs, including occupational exposure limits (OELs)
and permitted daily exposures (PDEs) facilitating worker and patient safety respectively,
1s however essential. Historic 28-day oral rodent toxicity data was analysed for 103 GSK
isolated IMs. No-observed (adverse) effect levels (NO(A)ELs) and critical effects were
extracted. The 5th percentile (p05) of the NO(A)EL distribution was 15 mg/kg/day.
Substance specific HBELs were calculated, selecting the NO(A)EL as the Point of
Departure (PoD); 99% of IMs (n = 102) were assigned an oral PDE >1000 pg/day and
OEL >100 pg/m3. A default oral PDE of 1000 pg/day and OEL of 100 pg/m3is thus
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proposed for IMs. Evaluation of an additional PoD — benchmark dose lower confidence
limit (BMDL) — further supported the default HBELs. The default oral PDE can also
serve as a threshold of toxicological concern (TTC) for IMs. Default limits can aid in
setting HBELs for novel data-poor IMs, as well as supporting waiving of RDT in the

future through read-across.
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Abstract

Glyphosate-surfactant herbicides (GSH), widely used herbicides, have raised concerns
about their potential nephrotoxic effects. Despite extensive studies, the safety of GSH
remains debatable. This study aimed to determine if occupational exposure to GSH
causes detectable changes in renal injury biomarkers—specifically DNA methylation,
KIM-1, TIMP2, and IGFBP7—in farmers regularly exposed to these chemicals. Two
urine samples, pre-task (0-h) and post-task (24-h), were collected to analyze these
biomarkers. No significant immediate changes were observed post-exposure, possibly
due to personal protective equipment use. Moderate positive correlations were found
between IGFBP7 and KIM-1, and IGFBP7 and TIMPZ2, suggesting early kidney injury.
About 50% of subjects had a biomarker ratio greater than 1, indicating increased levels
of IGFBP7, TIMP2, and KIM-1 after GSH exposure. This indicates that farmers who
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regularly spray GSH are at high risk of exposure, potentially leading to significant renal
injury. Further long-term studies are needed to assess the chronic effects and validate

these biomarkers for monitoring renal health in populations exposed to glyphosate.
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Abstract

To date, only four studies directly measured dermal absorption Kkinetics of
perfluorooctanoic acid (PFOA) in human skin. Reported kinetic parameters spanned two
to five orders of magnitude, demonstrating the need to determine the causes of
variability and identify the most appropriate dermal absorption factors for use in
exposure assessments. We evaluated the reliability and physiological relevance of
studies that measured PFOA fractional absorption, steady-state flux (Jss), and dermal
permeability coefficient (Kp). We verified whether the reported kinetic parameters were
measured under appropriate conditions (i.e., fractional absorption under finite dose
conditions, and Jss and Kp under infinite dose conditions). We recommend the following
values measured at the approximate pH of the skin, and in aqueous solvents or relevant
consumer product matrices, for use as provisional values in PFOA exposure assessments:
1.6% fractional absorption under finite dose conditions, and 0.132 pg/cm2-hr and
0.000044 cm/h for Jss and Ky, respectively, under infinite dose conditions. Using the

recommended absorption factors, we estimated PFOA exposures in children from soil
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and water via dermal and ingestion routes. Our results indicate low dermal absorption
of PFOA relative to ingestion, and low dermal absorption is expected for per- and

polyfluoroalkyl substances (PFAS) with physicochemical properties similar to PFOA.
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Abstract

Marketed endothelin receptor antagonists (ERAs) have been associated with testicular
tubular atrophy and decreases in male animal fertility in chronic toxicity studies in rats
and dogs. Consistent with these findings, reduced sperm count has been observed in the
clinical setting and is considered a potential class risk with chronic administration of
ERAs. In contrast, no such effects on male animal fertility are noted with angiotensin II
type 1 receptor blocker (ARB) treatment. Sparsentan (FILSPARI®) is a novel single
molecule dual antagonist that antagonizes both the endothelin type A and angiotensin
II type 1 receptors. We explored whether the reproductive toxicology profile of this dual
endothelin angiotensin antagonist is more like that of marketed ERAs or ARBs. A full
package of repeat dose general toxicity, juvenile toxicity, carcinogenicity, and
reproductive and developmental toxicity studies was completed with sparsentan. A
thorough review of the results from these studies has shown no evidence of effects of

sparsentan on spermatogenesis or testicular histopathology. The overall conclusion of
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this assessment is that sparsentan is not toxic to the testes or the spermatogenic process

and is more like ARBs than ERAs in its male fertility toxicity profile.

Research article

Unraveling Caco-2 cells through functional and transcriptomic assessments
Ye Eun Jeong, Katherine Shea, Kevin A. Ford

Article 105771

E4BU77 Caco-2 HEMMIL. EERMARTOERIZE ITAEL FILEYMDEBMEE T AT B1=OIZELFIA
ShTWBETILTHS. CnoDHIEHEL. ENG ERMBREEMT 2 BN - IR 2 EE
RETHL00, EMNGEEEFOEMEMETLCHERTHELDTIIAL, KK TIE, Caco-2 MDA
M- REEMBIEE NSV RO T —LTAT7ALEREL. HICENRBBRES L UEYDEZAEI—FTS
BEFICEREL T, ZOHER, Caco-2 il (ERE TENFHICEER DN ERERE /U TER
THLETTHL, EELGEBROHEBEEAD B EICL >TEMITONLE LR DOBEEMRKRRESEZERLI,
LHL. EMEEFREMETICEY., Caco-2 HifaLERERY L TILEIT MRNA BZELANJLIZELNVEEMN
BHohf, ChoOHR (L, Caco-2 #ilaA KX D ZE#METMEICEHERATHDL— 7. BEBEE DO/ EA
EMRBOFARECOVTIL, EFNGERBLEDIS VR T —LERICL-THINER1TH L5
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Abstract

The static Caco-2 monolayer is an extensively utilized model for predicting the
permeability of small molecules during the drug development process. While these cells
can differentiate and develop key functional and morphological features that emulate
human enterocytes, they do not fully replicate the complexity of human intestinal
physiology. In this study, we investigated functional and morphological aspects of Caco-
2 cells, alongside their transcriptomic profiles, with a particular emphasis on genes
encoding drug-metabolizing enzymes and drug transporters. We found that Caco-2 cells
not only established a robust and bio-relevant permeable intestinal barrier but also
demonstrated functional maturity and differentiation in the intestinal epithelium,
substantiated by the activities of important enzymes and an efflux transporter. However,
our targeted gene expression analyses revealed that substantial disparities were found
in mRNA transcript levels among Caco-2 cells and human biopsy samples. These
findings highlight that, although Caco-2 cells are valuable for assessing the passive
transport of drugs, their accuracy for predicting active transport or small intestinal drug
metabolism is constrained by their transcriptomic divergence from human intestinal

tissues. This study highlights the importance of understanding the Caco-2 model's
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inherent limitations and provides insights that could inform its appropriate application

in drug development and regulatory decision-making.
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Abstract

Pyrrolizidine alkaloid N-oxides (PA-N-oxides) are predominant in plants and herbal
foods, and are converted to pyrrolizidine alkaloids (PAs) upon consumption, leading to
toxicity. The effect of interindividual kinetic differences on the relative potency values of
PA-N-oxides compared to their PAs (REPpano t pA) was studied, with riddelliine N-oxide
(RIDO) and riddelliine (RID) as model compounds. /n vitro kinetic data measured in
incubations with 30 fecal and 25 liver S9 donor samples showed high variation across
individuals, where the interindividual variability was captured with Bayesian multilevel
regression. The distributions of influential PBK model parameters were used as input
for physiologically based kinetic (PBK) modeling combined with Monte Carlo (MC)
simulations to calculate the probability distribution of REPripo to rID values. At low dose
levels, interindividual differences were shown to be a factor that influences the REPrino
to RID value while neither dose nor endpoint used plays a role. The distribution of the

REPrIDO to rID Value ranged from 0.71 to 0.97 (95th percentile) with a mean value of 0.87.
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The approach described enables determination of interindividual REPrano o pa values at
low dose levels, which are not accessible in in vivo experiments quantifying the REPpano

to PAValue.
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Abstract

Environmental Safety Assessments (ESA) are mandatory for several regulatory
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purposes and are an important component of stewardship/sustainability initiatives. Fish
testing is used for assessing chemical toxicity and bioaccumulation potential;
amphibians are included in some jurisdictions and their use is increasing to assess
endocrine disruption. Alternative methods are becoming more available, covering the
principles of the 8Rs (i.e., replacing, reducing and refining animal tests), but their
regulatory incorporation is still limited. A cross-sector review by the European
Partnership for Alternative Approaches to Animal Testing (EPAA), discussed the status
and priorities for accelerating the adoption of non-animal approaches in ESA. The lack
of an internationally agreed definition for “animal testing” was recognized as a challenge.
For example, testing with vertebrate embryos up to specific developmental stages is a
suitable refinement alternative only in some jurisdictions. Invertebrate testing offers
refinement alternatives to develop tiered approaches using vertebrate testing as a last
resort. Aquatic ESA was identified as a common need by all sectors and regulatory areas,
while terrestrial ESA is particularly relevant for agrochemicals. The standardization and
validation of some alternative methods as OECD test guidelines (T'Gs) for fish acute
toxicity and fish bioaccumulation have not yet triggered the expected replacement in
regulatory settings. Priority actions in these areas are needed to generate confidence in
the regulatory use of the available OECD TGs designed as alternatives, including the
identification of applicability domains and guidance/decision-trees for integrating
different lines of evidence. Case studies under the OECD Integrated Approaches to
Testing and Assessment (IATA) program could facilitate further global regulatory uptake.
Replacement of fish chronic toxicity testing is more complex and less advanced. A dual
approach was suggested, in the short-term, exploring lines of evidence that, alone or in
combination, could identify when further fish testing is not needed. The second phase
should focus on the application of the 3Rs in those cases where chronic information is
needed. Another area of increasing interest is endocrine disruption. It represents a
challenge but also an opportunity for implementing mechanistic non-animal methods, in
addition to integrate human and ESA. This requires a step-by-step approach with
continuous dialogue to ensure that technical developments will address regulatory needs.
The review also agreed that the long-term aspiration is a new ESA paradigm, mapping
the protection goals and providing connectivity between the chemical legislation and

environmental protection policies.
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Abstract

Vanadium is used in alloys, batteries as well as catalyst and is a known impurity in
medical devices and pharmaceuticals. The present work describes the calculation of a
parenteral tolerable intake (TT) for vanadium by chronic exposure in implantable
medical devices per ISO 10993-17:2023, the applicable standard. The 2023 update of
IS0 10993-17 [1] introduces new uncertainty factors (UFs) for calculating a TI. Therefore,
we noted differences between the ISO guidance and the ICH Q3D guidance on
Permissible Daily Exposure (PDE) for parental elemental pharmaceutical impurities.
We derived a TI of 0.20 pg V/kg/day based on the updated ISO guidance, and a PDE of
0.24 pg V/kg/day based on ICH guidance. The latter is considered a more realistic

estimate.
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Abstract

This study comprehensively analyses drug alerts issued by the Central Drugs Standard
Control Organization (CDSCO) from 2018 to 2023, focusing on various pharmaceutical
dosage forms and related quality control parameters. By categorizing alerts and counting
them individually, the research identifies prevalent quality issues and their impact on
specific dosage forms. Tablets, parenteral formulations, capsules, and syrups were
among the most frequently alerted categories, while expectorants, mouthwashes, and
tinctures received fewer alerts. The study underscores the importance of rigorous testing
protocols and continuous vigilance in maintaining pharmaceutical quality.
Recommendations include adopting global standard quality measures by Indian
manufacturers to ensure pharmaceutical safety and efficacy, ultimately benefiting

patients and healthcare systems.
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Abstract

The EU Commission proposal for a new EU pharmaceutical legislation considers PBT
(persistence-bioaccumulation-toxicity) and PMT (persistence-mobility-toxicity) criteria

for pharmaceuticals. Under current environmental risk assessment guidance, a PBT
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assessment is required regardless of the predicted environmental concentrations.
However, consumption volumes of pharmaceuticals are contingent on marketing
approval by EMA and are therefore predictable and their toxicological potency is
established prior to any regulatory approval. Consumption volume and toxicological
potency of pharmaceuticals span many orders of magnitude and are strong risk
determinants. Routine data generation to evaluate persistence, mobility and
bioaccumulation hazards as a means of pinpointing pharmaceuticals of increased
environmental concern is therefore of questionable added value.

We present options to derive action triggers for PBT and/or PMT screening using
exposure predictions and toxicological potency data. Our simulations demonstrate that
an exposure-based action limit can be established as a trigger for PMT assessment, while
a combined trigger based on exposure levels and mammalian toxicity is proposed for PBT
assessment. The proposed approach is conservatively designed to ensure that compounds
with any potential risks a) of secondary poisoning (main concern for PBT substances)
and b) to groundwater/drinking water (main concern for PMT substances) are targeted

for full evaluation.
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Abstract

The carcinogenic potency categorisation approach (CPCA) has recently been introduced
by health authorities. In this model, structural features from recent literature, industry
proposals, and analyses performed by health authorities, provide a rapid assessment of
the potential acceptable intake (AI) for a nitrosamine impurity. As with other screening
regulatory values (such as the ICH M7 Threshold of Toxicological Concern), the CPCA is
conservative and can be considered a de minimis risk management framework. In cases
where a nitrosamine drug substance-related impurity (NDSRI) is present below the
CPCA limit, the framework provides resolution from a toxicological perspective (i.e., no
further toxicology studies are required). Where an NDSRI is above the CPCA limit, the
framework provides for the initiation of additional activities (i.e., the CPCA is not the
only possible limit). Read-across approaches are described in both the CPCA and M7
guidance and can provide a limit with more specific applicability than the general model.
The use of available experimental data (in vitro or in vivo), is valuable in order to provide
an even more specific limit. The CPCA provides a framework; however, data should
permit changing the Al from initial structural assessment, based on increasing data, to

ultimately increase precision of the Al.
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The estrous cycle is a sensitive endpoint from an endocrine disruptor perspective and is
included in rodent reproductive toxicity studies. In this paper, the methods for estrous
cycle timing and different approaches followed by testing laboratories for evaluating the
days of the estrous cycle were reviewed. No major differences are identified for counting
4-day estrous cycle. However, when extended episodes of estrus (E) stages occur, the cycle
counting differs between testing laboratories potentially resulting in misinterpretation
and inaccurate outcome. Appearance of extended episodes of two to three E in an estrous
cycle need explanation. Therefore, the following are proposed, 1) follow OECD guidance
document for normal 4/5 day cycles, 2) recommends an update of the OECD document
as in the current one it is unclear for a 5-day cycle ending with Proestrus(P) followed by
episode(s) of estrus(E), 3) two episodes of E after P in a 5-day cycle and three consecutive
episodes of E should be considered abnormal, and 4) stages prior to first E of the first
cycle or after last E (last P of a 5-day) of last cycle should not be assumed a complete
cycle. Additionally, call for collaboration is made to harmonize the cycle counting

approach.
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Abstract

Cell-based therapy, as a “living drug”, possesses inherent complexity and heterogeneity.
Tumorigenicity evaluation is a crucial aspect of safety assessment for cell-based
therapies. Stem cell-based therapies such as hESCs and hiPSCs, may contain residual
undifferentiated cells in final product, which have a high potential for proliferation and
differentiation, posing a risk of tumor formation in vivo. Additionally, the source,
phenotype, differentiation status, proliferative capacity, ex vivo culture conditions, ex
vivo processing methods, injection site, and route of administration also influence the
tumorigenicity risk of the cells. Tumorigenicity evaluation needs to consider the
complexity of design and multifactorial influences. Through the analysis and summary
of partial existing marketed and under-development products, combined with practical
experience, it is found that there are many differences in requirements and practices
related to cell tumorigenicity globally. Regulatory requirements also vary, and guidance
and support for applicants’ declaration requirements in different regions need to be
considered in conjunction with product characteristics and regulatory considerations.
This article comprehensively summarizes the requirements of tumorigenicity from main
regulatory agencies. Currently, there is no unified global regulatory consensus on
technical implementation guide, measures for quantitation or standardization have not
been established for evaluation systems. However, based on regulatory requirements and
industry practice summaries, through literature research and analysis of tumorigenicity
strategy of representative marketed products, the basic focus, and evaluation strategies
for tumorigenicity assessment have been preliminarily clarified, providing a reference

for the tumorigenicity design of variety of cell-based therapy products.
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