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A novel approach was developed to help characterize the biokinetics of the cosmetic

ingredient, phenoxyethanol, to help assess the safety of the parent and its major stable
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metabolite. In the first step of this non-animal tiered approach, primary human
hepatocytes were used to confirm or refute in silico predicted metabolites, and
elucidate the intrinsic clearance of phenoxyethanol. A key result was the identification
of the major metabolite, phenoxyacetic acid (PAA), the exposure to which in the kidney
was subsequently predicted to far exceed that of phenoxyethanol in blood or other tissues.
Therefore, a novel aspect of this approach was to measure in the subsequent step the
formation of PAA in the cells dosed with phenoxyethanol that were used to provide points
of departure (PoDs) and express the intracellular exposure as the Cmax and AUCs.. This
enabled the calculation of the intracellular concentrations of parent and metabolite at
the PoD in the cells used to derive this value. These concentrations can be compared
with 1N VIVO tissue levels to conclude on the safety margin. The lessons from this case

study will help to inform the design of other non-animal safety assessments.
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Our aim is to develop and apply next generation approaches to skin allergy risk

assessment (SARA) that do not require new animal test data and better quantify

uncertainties. Significant progress has been made in the development of New Approach
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Methodologies (NAMs), non-animal test methods, for assessment of skin sensitisation
and there is now focus on their application to derive potency information for use in
Next Generation Risk Assessment (NGRA). The SARA model utilises a Bayesian
statistical approach to infer a human-relevant metric of sensitiser potency and a
measure of risk associated with a given consumer exposure based upon any
combination of human repeat insult patch test, local lymph node, direct peptide
reactivity assay, KeratinoSens™, h-CLAT or U-SENS™ data. Here we have applied the
SARA model within our weight of evidence NGRA framework for skin allergy to three
case study materials in four consumer products. Highlighting how to structure the risk
assessment, apply NAMs to derive a point of departure and conclude on consumer
safety risk. NGRA based upon NAMs were, for these exposures, at least as protective
as the historical risk assessment approaches. Through such case studies we are

building our confidence in using NAMs for skin allergy risk assessment.
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The assessment of skin sensitisation is a key requirement in all regulated sectors, with
the European Union's regulation of cosmetic ingredients being most challenging, since it
requires quantitative skin sensitisation assessment based on new approach
methodologies (NAMs).

To address this challenge, an in-depth and harmonised understanding of NAMs is
fundamental to inform the assessment. Therefore, we compiled a database of NAMs,
and IN VIVO (human and local lymph node assay) reference data. Here, we expanded
this database with 41 substances highly relevant for cosmetic industry. These
structurally different substances were tested in six NAMs (Direct Peptide Reactivity
Assay, KeratinoSens™, human Cell Line Activation Test, U-SENS™, SENS-IS,
Peroxidase Peptide Reactivity Assay).

Our analysis revealed that the substances could be tested without technical limitations,
but were generally overpredicted when compared to reference results. Reasons for this
reduced predictivity were explored through pairwise NAM comparisons and association
of overprediction with hydrophobicity.

We conclude that more detailed understanding of how NAMs apply to a wider range of
substances is needed. This would support a flexible and informed choice of NAMs to be
optimally applied in the context of a next generation risk assessment framework,

ultimately contributing to the characterisation and reduction of uncertainty.
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The U.S. FDA initiative, ClOSEr to Ze IO, identifies actions the agency will take to
reduce toxic element exposure from foods eaten by babies and young children with the
goal for exposure to be as low as possible. In support of these efforts, this scoping review
sought to characterize the available data for primarily dietary cadmium (Cd) exposure
and adverse health effects in infants and children. Based on pre-determined inclusion
and exclusion criteria, data were extracted from 59 epidemiology studies, and organ
systems/anthropometric data supported by > 3 studies were discussed further. For
children, most data available were categorized into the nervous (full-scale 1Q and
attention), cardiovascular (blood pressure) and urinary systems. Studies identified a
negative association between urinary Cd and full-scale 1Q, though this was dependent
on age and sex. More data are needed to support the associations between Cd exposure
and adverse nervous system effects. Studies suggested no association between Cd
exposure and blood pressure. Data on renal effects in children were too few and diverse
to draw conclusions. For infants, anthropometric measurements and birth timing were
studied the most. Some studies found a negative relationship between Cd exposure and

birthweight, particularly in females. This finding needs further investigation.
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Facial cosmetics are the most commonly consumed product, mainly by the women from
all over the world irrespective of their age. The facial cosmetics may be contaminated
with several toxic elements, which can get absorb on to the facial skin and migrate to
the blood vessels. Hence the absorbed toxic elements can cause further adverse effects
on the human body. The present study aims to assess the toxic element contents (arsenic,
lead, nickel, mercury, and cadmium) in commonly consumed facial cosmetics (face
powder, foundation, lightning creams, moisturizer, eye shadow, lipsticks, eyeliner, blush,
mascara, sunscreen) and to carry out the risk assessment through different methods.
The dermal risk was evaluated as SED, NOAEL, MoS, HQ and ILCR, which is linked
with the exposure of selected toxic elements. The total CDDE for all selected elements
in facial cosmetic products was found in increasing order as follow: face
powder > foundation > lightning creams > moisturizer > eye
shadow > lipsticks > eyeliner > blush > mascara > sunscreen. The HQ and HI values for
selected elements were found to be < 1 in all facial cosmetics. Whereas the probable MoS
of selected toxic elements in all facial cosmetics except eyeliner were found to be 3—4

folds lower than the minimum value of 100 regulated by the WHO.
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ZiZiphUS mauritana Lam leaves were used to treat asthma, diabetes, pain, and
inflammation in the Indian traditional system of medicine. The leaves of the ZI1ZIPNUS
mauritiana Lam were consumed as a vegetable in Indonesia and India. The present
study aims to predict the pharmacokinetic properties of flavonoids identified &
quantified through U(H)PLC and to evaluate the safety of methanol extract
of Ziziphus mauritana Lam leaves (MEZ) in rats. A UH)PLC-ESI-QTOF-MS/MS
was performed to identify flavonoids present in MEZ and quantified using UH)PLC
method. The IN-SilICO ADME properties of the flavonoids were analyzed using
Schrodinger Maestro software. The acute oral toxicity study was performed by
administering a single dose of MEZ (5000 mg/kg) in female rats and observed for 14 days.
The sub-chronic studies were carried out by oral administration of MEZ at 500, 750, and
1000 mg/kg daily for 90 days. The changes in hematological parameters, clinical
biochemistry, and histopathology were observed after the treatment period. Eight
flavonoids rutin, kaempferol, luteolin, myricetin, catechin, and apigenin were identified
from were identified in UPLC-QTOF-MS/MS analysis. These results showed the highest
amount of luteolin (5.41 pg/ml) and kaempferol (4.02 pg/ml) present in MEZ. No signs of
toxicity or mortality were observed in acute toxicity studies. In the sub-chronic studies,
data showed that MEZ does not produce any changes in hematological and clinical
biochemical parameters compared to control rats. MEZ (1000 mg/kg) significantly
(0 <0.05) reduced total cholesterol, triglycerides, in male rats, which was more
prominent on day 90. The histopathological analysis also revealed no changes in the vital

organs. These results conclude that MEZ was considered safe and well-tolerated in rats.
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Despite the widespread use of transcriptomics technologies in toxicology research,
acceptance of the data by regulatory agencies to support the hazard assessment is still
limited. Fundamental issues contributing to this are the lack of reproducibility in
transcriptomics data analysis arising from variance in the methods used to generate
data and differences in the data processing. While research applications are flexible in
the way the data are generated and interpreted, this is not the case for regulatory
applications where an unambiguous answer, possibly later subject to legal scrutiny, is
required. A reference analysis framework would give greater credibility to the data and
allow the practitioners to justify their use of an alternative bioinformatic process by
referring to a standard. In this publication, we propose a method called omics data
analysis framework for regulatory application (R-ODAF), which has been built as a user-
friendly pipeline to analyze raw transcriptomics data from microarray and next-
generation sequencing. In the R-ODAF, we also propose additional statistical steps to
remove the number of false positives obtained from standard data analysis pipelines for
RNA-sequencing. We illustrate the added value of R-ODAF, compared to a standard

workflow, using a typical toxicogenomics dataset of hepatocytes exposed to paracetamol.
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Isoflucypram (ISY) is a new cereal fungicide with an overall favorable toxicity profile. As
the thyroid was identified as a target organ only in the rat, following repeat dosing; short
term 1N VIVO (rat) and IN VITrO mechanistic studies were conducted to substantiate
the thyroid changes as being secondary to liver enzyme induction via PXR/CAR
activation and to determine the human non-relevance of the thyroid effects. The in
VIVO studies established ISY as a weak prototypical hepatic PXR/CAR enzyme inducer
(P450 and T4-UDP-glucuronosyltransferase (UDPGT-T4) activities), with the induction
being associated with increased liver weight/hepatocellular hypertrophy/proliferation.
Thyroid effects (minimal follicular cell hypertrophy/proliferation, slight, statistically
significantly increased thyroid stimulating hormone) occurred at doses where liver
stimulation was already established: Direct thyroid effects (n vitro thyroid
peroxidase and sodium iodide symporter inhibition) were excluded. Marked quantitative

species differences were identified when comparing rat and human hepatic enzyme
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activities IN VItro, particularly for UDPGT-T4. Specifically, basal UDPGT-T4 was 4-
fold lower in human compared to rat hepatocytes. In addition, UDPGT-T4 was
induced IN VItroO in rat but not in human hepatocytes following ISY treatment. Overall,
the weight of evidence supports a liver mediated mode of action for the isoflucypram-
induced slight thyroid changes in the rat as well as the human non-relevance of these

findings.
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Chemical leukoderma is an acquired depigmentation of the skin caused by repeated
exposure to specific agents damaging to epidermal melanocytes. Case reports of chemical
leukoderma have been associated with some consumer products. To date, there are no
well-accepted approaches for evaluating and minimizing this risk. To this end, a
framework is presented that evaluates the physical and chemical characteristics of
compounds associated with chemical leukoderma and employs structure-activity
relationship (SAR) read-across and predictive metabolism tools to determine whether a
compound is at increased risk of evoking chemical leukoderma. In addition to In
SiliCO approaches, the testing strategy includes IN CNEMICO quinone formation

and 1N VItro melanocyte cytotoxicity assays to dimension the risk as part of an overall
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weight of evidence approach to risk assessment. Cosmetic ingredients raspberry ketone,
undecylenoyl phenylalanine, tocopheryl succinate, D-coumaric acid, resveratrol,
resveratrol dimethyl ether, sucrose dilaurate, tranexamic acid, niacinamide and caffeic
acid are evaluated in this framework and compared to positive controls rhododendrol
and hydroquinone. Overall, this framework is considered an important step toward

mitigating the risk of chemical leukoderma for compounds used in consumer products.
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In recent years, various ecotoxicological test guidelines and (technical) guidance
documents have been evaluated and updated with regard to their applicability to
nanomaterials (NMs). Several of these have currently reached official regulatory status.
Ensuring their harmonized implementation with previously recognized methods for
ecotoxicity testing of chemicals is a crucial next step towards effective and efficient
regulation of NMs. In the present study, we evaluated the feasibility of assessing
multigenerational effects in the first generation of offspring derived from
exposed Daphnia Magna whilst maintaining test conditions in accordance with

regulatory test guidelines and guidance documents for NMs. To do so, we integrated the
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recommendations for ecotoxicological testing of NMs as defined in OECD Guidance
Document 317 into an extended long-term D. Magna reproduction test method
(OECD Test Guideline 211) and assessed effects of two poorly soluble NMs (nTiO: and
nCe0:). Our results show adverse effects on life-history parameters of D.
Magna exposed to the selected nanomaterials within the range of reported
environmental concentrations. We argue that conforming to OECD test guidelines and
accompanying guidance for nanomaterials is feasible when performing D.

Magna reproduction tests and can minimize unnecessary duplication of similar

experiments, even when extensions to the standardized test setup are added.
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The fluorescent tracer agent MB-102 was designed for the direct, real-time measurement
of glomerular filtration rate. Previous studies, both IN VItro and IN VIVO (rats,
rabbits and dogs) have assessed single dose toxicity, phototoxicity, local tolerance, hERG
channel changes, mutation, chromosomal aberration, micronuclease assays, and CNS
and cardiovascular safety. The resulting safety/toxicology profile allowed FDA clearance
to conduct Phase I and II human clinical studies. Herein we report on maternal toxicity

and potential effects on embryo-fetal development and toxicokinetics of MB-102
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administered daily via intravenous (bolus) injection into pregnant rats during
organogenesis gestation day 6-17. Mortality, clinical observations, body weight, food
consumption, reproductive performance, necropsy, and cesarean section findings were
assessed. Blood samples were evaluated toxicokinetically. No significant findings were
noted in any endpoints. The only clinical findings were skin, eye or pelage discoloration
in the two higher dose groups, which were considered related to the color and fluorescent
properties of MB-102 and deemed non-adverse. Exposure, assessed by Cumax and AUC-
0, increased in a dose-dependent manner from 9 to 225 mg/kg/day. Thus, intravenous
administration of MB-102 was not associated with any adverse developmental or

reproductive toxicities in pregnant rats.
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Rodent cancer bioassays have been long-required studies for regulatory assessment of
human cancer hazard and risk. These studies use hundreds of animals, are resource
intensive, and certain aspects of these studies have limited human relevance. The past

10 years have seen an exponential growth of new technologies with the potential to
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effectively evaluate human cancer hazard and risk while reducing, refining, or replacing
animal use. To streamline and facilitate uptake of new technologies, a workgroup
comprised of scientists from government, academia, non-governmental organizations,
and industry stakeholders developed a framework for waiver rationales of rodent cancer
bioassays for consideration in agrochemical safety assessment. The workgroup used an
iterative approach, incorporating regulatory agency feedback, and identifying critical
information to be considered in a risk assessment-based weight of evidence
determination of the need for rodent cancer bioassays. The reporting framework
described herein was developed to support a chronic toxicity and carcinogenicity study
waiver rationale, which includes information on use pattern(s), exposure scenario(s),
pesticidal mode-of-action, physicochemical properties, metabolism, toxicokinetics,
toxicological data including mechanistic data, and chemical read-across from similar
registered pesticides. The framework could also be applied to endpoints other than

chronic toxicity and carcinogenicity, and for chemicals other than agrochemicals.
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Sotorasib (Lumakras™) is a first-in-class, non-genotoxic, small molecule inhibitor of
KRAS G12C developed as an anticancer therapeutic for treatment of patients that have
a high unmet medical need. Anticancer therapeutics are considered out of scope of ICH
M7 guidance for control of mutagenic impurities; however, based on ICH S9 Q&A,
mutagenicity assessments are needed for impurities that exceed the qualification
threshold, consistent with ICH Q3A/B, and non-mutagenic drugs. Here, we carried out
hybrid-based mutagenicity assessment of sotorasib drug substance (DS) impurities
using In silico quantitative structure-activity relationship (QSAR) modelling and
Ames tests (for IN Silico positive mutagens). We encountered contradictive
mutagenicity results for 2 impurities (Beta-Chloride and PAC). PAC was negative
initially by QSAR but positive in a GLP full plate Ames test and Beta-Chloride was
positive by QSAR, negative in a non-GLP micro-Ames but positive in a GLP full plate
Ames assay. Root cause analyses identified and characterized mutagenic contaminants,
3-chloropropionic acid in batches of Beta-Chloride and 3-chloropropionic acid and Chloro-
PAC in batches of PAC, used in initial GLP full-plate Ames tests. Significant reduction
of these contaminants in re-purified batches resulted in no induction of mutagenicity in
follow-up GLP micro-Ames tests. In summary, root-cause analyses led to accurate

mutagenicity assessment for sotorasib DS-associated impurities.
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The international standard ISO 10993-12 describes extraction conditions for generating
extracts of medical devices to be used in testing of biological safety. Questions about the
adequacy of the extraction conditions (and their variations) for hazard identification
drove the development and execution of a round robin study. Four relevant device
materials were each evaluated by four laboratories following an established protocol that
specified multiple options of extraction solvent, temperature, duration, and ratio of
solvent volume to quantity of test article. The resulting samples were analysed by three
instrumental methods to identify and quantify extracted organic and elemental
substances; however, quantification was not achieved due to lab resource constraints,
and only numbers of compounds were reported. Results showed an increased number of
volatile organic compounds extracted with organic solvents; however, no clear effect of
varying the other extraction parameters could be discerned. Quantification of a small
subset of analytes showed sensitivity that may be adequate for hazard identification. An
unplanned post hoc comparison of results across labs showed differing numbers of
compounds detected; however, fundamental differences in sample preparation and
specific analysis methods as well as lack of quantification render the results poorly
suited to either exonerate or indict the adequacy of chemical characterization as

practiced by the participating laboratories.
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DL-glufosinate ammonium (DL-GLF) is a registered herbicide for which a guideline
Developmental Neurotoxicity (DNT) study has been conducted. Offspring effects
included altered brain morphometrics, decreased body weight, and increased motor
activity. Guideline DNT studies are not available for its enriched isomers L-GLF acid
and L-GLF ammonium; conducting one would be time consuming, resource-intensive,
and possibly redundant given the existing DL-GLF DNT. To support deciding whether to
request a guideline DNT study for the L-GLF isomers, DL-GLF and the L-GLF isomers
were screened using in vitro assays for network formation and neurite outgrowth. DL-
GLF and L-GLF isomers were without effects in both assays. DL-GLF and L-GLF (1—
100 pM) isomers increased mean firing rate of mature networks to 120—-140% of baseline.
In vitro toxicokinetic assessments were used to derive administered equivalent doses
(AEDs) for the in vitro testing concentrations. The AED for L-GLF was ~3X higher than
the NOAEL from the DL-GLF DNT indicating that the available guideline study would
be protective of potential DNT due to L-GLF exposure. Based in part on the results of
these in vitro studies, EPA is not requiring L-GLF isomer guideline DNT studies, thereby

providing a case study for a useful application of DNT screening assays.
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On October 21-22, 2020 the HESI (Health and Environmental Sciences Institute)
Protein Allergens, Toxins, and Bioinformatics Committee, and the Society of Toxicology
Food Safety Specialty Section co-hosted a virtual workshop titled “From Protein Toxins
to Applied Toxicological Testing”. The workshop focused on the safety assessment of
novel proteins contained in foods and feeds, was globally represented by over 200
stakeholder attendees, and featured contributions from experts in academia,
government and non-government organizations, and agricultural biotechnology
developers from the private sector. A range of topics relevant to novel protein safety were
discussed, including: the state of protein toxin biology, modes and mechanisms of action,
structures and activity, use of bioinformatic analyses to assess the safety of a protein,
and ways to leverage computational biology with insilico approaches for protein toxin
1dentification/characterization. Key outcomes of the workshop included the appreciation
of the complexity of developing a definition for a protein toxin when viewed from the
perspective of food and feed safety, confirming the need for a case-by-case hypothesis-
driven interpretation of bioinformatic results that leverages additional metadata rather
than an alignment threshold-driven interpretation, and agreement that a “toxin protein
database” is not necessary, as the bioinformatic needs for toxin detection may be
accomplished by existing databases such as Pfam and UniProtKB/Swiss-Prot. In this

paper, a path forward is proposed.
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