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New Approach Methodologies (NAMs) are a rapidly growing set of tools/methods for use
food, drug, consumer product, or chemical safety assessment paradigms. The massive
growth in NAMs tech development, publication, and legislation has been paralleled by a
growing sense of frustration. The challenge of realizing the systems-level changes needed
to catalyze the broad-scale adoption and use of NAMs is substantial. This Commentary
asserts that these challenges may be less unique than perceived to date, and points to
specific opportunities to learn from decades of experience (both positive and negative)
from the Quality Improvement (QI) movement in the public health and healthcare

arenas. Specific recommendations to inform and guide NAMs development are offered.
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Organically synthesized fully saturated form of Anacardic acid (AA) has previously
shown to be effective in the treatment of inflammatory autoimmune disease. In this
study, organically synthesized fully saturated form of AA was orally administered to
male and female Swiss albino mice for 90 consecutive days at doses of 25, 50 and
100 mg/kg BW (n = 20 per sex/group). Administration of AA was well tolerated at all dose
levels. The treated animals did not show a dose-response toxicity in their hematology,
liver, or metabolic profile. Minimally significant changes in serum biochemistry and
hematology parameters were noted, but these were not considered to be of biological or
toxicological importance and were not outside the known accepted ranges. Sporadic
differences in organ weights were observed between groups, but all were minimal (<10%)
and unlikely to indicate toxicity. The incidence of histopathological lesions was
comparable between treated and control groups across all tested organs. Based upon
these findings, the no-observed-adverse-effect level was determined to be > 100 mg/kg
BW, which was the highest dose tested. There were no genotoxic (mutagenic and
clastogenic) effects seen in In-vivo micronucleus test, In-vitro chromosomal aberration
test and Bacterial reverse mutation test. These results support, no genotoxicity and no
toxicity associated with oral consumption of AA in mice as a dietary supplement for

beverages and food.
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Absence of clear guidance on the qualification threshold for non-mutagenic impurities
during clinical development is a source of inconsistency in both sponsor qualification
approaches and health authority requests. A survey was conducted in March 2020 with
6 member companies of the European Federation of Pharmaceutical Industries and
Associations (EFPIA). Thirteen examples were gathered of where non-International
Council for Harmonisation (ICH) limits have been used in regulatory submissions for
various indications and stages of development, together with the regulatory outcomes.
As expected, few challenges were faced in early clinical development, with health
authorities generally commenting that sponsors should work towards ICH Q3A and Q3B
guideline specification limits as development progresses. However, inconsistent health
authority requests were noted even for early phase clinical trials in late-stage oncology
patients. For an optimised use of resources, consistent approaches would have the
benefit of supporting faster access of safe medicines to patients while including
Replacement, Reduction and Refinement (the 3Rs) considerations with respect to animal
testing.
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Risk assessment and biomarkers were evaluated in volunteers exposed to triazole
fungicides in southern Minas Gerais, Brazil. Volunteers were divided into two groups:
occupationally and environmentally exposed to pesticides (n = 140) and those unexposed
(n = 50) from urban areas. Urine samples were analyzed by GC-MS for triazoles, and
samples from men and women in the exposed group were quantified. Groups were
further stratified by sex to evaluate the biomarkers results. Oxidative stress was
indicated by biomarker analysis for occupationally exposed men with elevated
malondialdehyde levels and reduced superoxide dismutase and catalase activity
(p <0.0001). Bile acid levels were also elevated in the exposed group (p < 0.0001).
Biomarkers in this study suggest recent, reversible changes due to pesticide exposure.
Liver enzyme levels showed no significant differences. The highest Estimated Daily
Intake for epoxiconazole ranged from 0.534 to 6.31 pg/kg-bw/day for men and 0.657—-8.77
pg/kg-bw/day for women in the exposed group. Considering the highest detected urinary
triazole value, the calculated Hazard Quotient for epoxiconazole was 0.789 for men and
1.1 for women. Results indicate a health risk associated with environmental triazole
exposure, highlighting the importance of biomonitoring in risk assessment to prevent
intoxication and assist in mitigating adverse health effects from chronic pesticide

exposure.
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Persistent, Bioaccumulative and Toxic (PBT) and very Persistent and very
Bioaccumulative (vPvB) are regulatory hazard categories that have been set to manage
the possible risks to humans and the environment from these chemicals. In industrial
chemicals regulations, their aquatic Bioaccumulation potential is usually assessed first
with a screening based on the octanol/water partition coefficient (Kow). However, current
log Kow cut-off values triggering classification, categorisation and/or further fish
bioconcentration testing are not harmonised worldwide, and they have never been
assessed for their regulatory relevance. In this study, the experimentally determined log
Kow and fish bioconcentration factors (BCF) of 532 chemicals were compared. While the
analysis underlined the robustness of using log Kow as a screening tool (5/532 were false
negatives; log Kow: non-bioaccumulative, but BCF: bioaccumulative), it also
demonstrated the conservatism of the cut-offs used worldwide. Indeed, many chemicals
were deemed potentially Bioaccumulative based on log Kow when a fish bioaccumulation
test showed no concern (false positives), therefore, leading to unnecessary use of
vertebrate animals. Our analysis shows that the log Kow cut-off could be increased to
4.5 1n all regions for all purposes without leading to a reduced protection of humans and

the environment.
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High density polyethylene (HDPE) containers are fluorinated to impart barrier
properties that prevent permeation of liquid products filled in the container. The process
of fluorination may result in the unintentional formation of certain per- and
polyfluoroalkyl substances (PFAS), specifically perfluoroalkyl carboxylic acids (PFCAs),
as impurities. This study measured the amounts of PFCAs that may be present in the
fluorinated HDPE containers, which could migrate into products stored in these
containers. Migration studies were also conducted using water and mineral spirits to
estimate the amount of PFCAs that might be found in the products stored in these
containers. The migration results were used to conservatively model potential PFCA
exposures from use of six product types: indoor-sprayed products, floor products, hand-
applied products, manually-sprayed pesticides, hose-end sprayed products, and
agricultural (industrial) pesticides. The potential that such uses could result in a non-
cancer hazard was assessed by comparing the modeled exposures to both applicable
human non-cancer toxicity values and environmental screening levels. Environmental
releases were also compared to aquatic and terrestrial predicted no-effect concentrations
(PNECs). The results of these analyses indicated no unreasonable non-cancer risk to
humans, aquatic species, and terrestrial species from PFCAs in products stored in

fluorinated HDPE containers.
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Numerous organic ingredients present in Personal care products (PCPs) are being
detected in sewage which has a high potential to impact the environment. These
compounds are called as Emerging contaminants (ECs) or Contaminants of emerging
concern. However, the information on the source and occurrence of ECs present in PCPs
is very minimal. Specifically, information on the persistence (P), bioaccumulation (B) and
toxicity (T) is very scarce. The determination of PBT properties is a complex task given
the magnitude of chemicals, thus it is necessary to have a tool to quickly screen and
prioritize the most important compounds. Estimation Program Interface (EPI) Suite™
is one such tool authorized by United States Environmental Protection Agency (US EPA)
for screening purposes. In the present study, several organic compounds present in the
PCPs viz. body lotion, sunscreens, moisturizers, hair dyes, and some hair care products
were identified and their PBT property was estimated. The results from the study
indicate that the order of increasing occurrence of PBT chemicals is
sunscreens > moisturizers > body lotion > hair care products > hair dyes. The prioritized
compounds were given rank 1 (maximum concern) to rank 4 (minimum concern). From
the results, the compounds octocrylene in sunscreens and butylphenyl methylpropional

in body lotions were prioritized as Rank 1.
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Serendipity berry plant (Dioscoreophyllum cumminsii (Stapf) Diels) is the source of a
naturally sweet protein referred to as monellin. The safety of serendipity berry sweet
protein (SBSP) containing single polypeptide monellin (MON) expressed
in Komagataella phaffii (formerly Pichia pastoris) and produced via precision
fermentation was examined comprehensively through assessments of in vitro and in
silico protein digestion, in silico allergenicity, in vitro genotoxicity (reverse mutation and
mammalian micronucleus assays), and 14-day and 90-day oral (dietary) toxicity studies
in rats. There was no indication of allergenicity for SBSP in the insilico analyses. Results
from both in vitro and in silico protein digestibility assessments indicated that SBSP is
digested upon ingestion and would therefore be unlikely to pose a toxigenic or allergenic
risk to consumers. SBSP was non-genotoxic in in vitro assays and showed no adverse
effects in the 14-day or 90-day toxicity studies up to the highest dose tested. The 90-day
toxicity study supports a NOAEL for SBSP of 1954 mg/kg bw/day, which corresponds to
a NOAEL for MON of 408 mg/kg bw/day.
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Cost-Effectiveness Analysis (CEA) is a decision-making framework to prioritize policy
decisions for chemicals. Differences in hazard profiles among chemicals are not
integrated in CEA under the EU REACH Regulation, which could limit its relevance.
Another concern is that two different economic decision support methods (CEA for
chemicals considered as PBTs or vPvBs from a regulatory perspective and Cost Benefit
Analysis (CBA) for others) are used under REACH. To address this situation, we define
“Hazard” CEA by integrating a hazard score, based on persistence, bioaccumulation and
(eco)toxicity, in the effect indicator of CEA. We test different designs and
parameterizations of Hazard-CEA on a set of past socio-economic assessments under
REACH for PBT and non-PBT chemicals. Weighing and thresholds in hazard scores do
not have a significant impact on the outcome of Hazard-CEA but the design of the hazard
scoring method does. We suggest using an integrated and unweighted scoring method
with a multiplicative formulation based on the notion of risk. Hazard-CEA could be used
for both PBT and non-PBT chemicals, to use a single method in REACH and therefore
improve consistency in policy decisions. Our work also suggests that using Hazard-CEA

could help make decision easier.
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In toxicology and regulatory testing, the use of animal methods has been both a
cornerstone and a subject of intense debate. To continue this discourse a panel and
audience representing scientists from various sectors and countries convened at a
workshop held during the 12th World Congress on Alternatives and Animal Use in the
Life Sciences (WC-12). The ensuing discussion focused on the scientific and ethical
considerations surrounding the necessity and responsibility of defending the creation of
new animal data in regulatory testing. The primary aim was to foster an open dialogue
between the panel members and the audience while encouraging diverse perspectives on
the responsibilities and obligations of various stakeholders (including industry,
regulatory bodies, technology developers, research scientists, and animal welfare NGOs)
in defending the development and subsequent utilization of new animal data. This
workshop summary report captures the key elements from this critical dialogue and
collective introspection. It describes the intersection of scientific progress and ethical
responsibility as all sectors seek to accelerate the pace of 21st century predictive
toxicology and new approach methodologies (NAMs) for the protection of human health

and the environment.
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Aminocarboxylic acid (ethylenediamine-based) chelating agents such as DTPA are
widely used in a variety of products and processes. Recently, DTPA was classified in the
European Union as a developmental toxicant CLP Category 1B. However, according to
the CLP regulation (CLP, 2008) classification as a developmental toxicant requires a
chemical to possess an intrinsic, specific property to do so. This paper provides
overwhelming evidence that shows the developmental toxicity only seen at a sustained
high dose of 1000 mg DTPA/kg bw/day in rats during pregnancy is mediated by zinc
depletion which leads to non-specific secondary effects associated with zinc deficiency.
Therefore, based on the CLP regulation itself, viz. the lack of a specific, intrinsic property,
supported by significant differences in zinc kinetics and physiology between pregnant
rats and pregnant women, DTPA should not be classified as a developmental toxicant.
Moreover, classification for developmental toxicity resulting from zinc deficiency, and
only observed at high doses, would not increase protection of human health; instead, it
will only lead to onerous and disproportionate restrictions being placed on the use of this

substance.
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Due to significant dietary supplement use in the US, product manufacturers must
understand the importance of implementing a robust approach to establishing safety for
all ingredients, including dietary ingredients, components, and finished dietary
supplement products. Different regulatory pathways exist by which the safety of dietary
ingredients can be established, and thus allowed to be marketed in a dietary supplement.
For individual dietary ingredients, safety information may come from a variety of
sources including history of safe use, presence of the ingredient in foods, and/or non-
clinical and clinical data. On occasion safety data gaps are identified for a specific
ingredient, particularly those of botanical origin. Modern toxicological methods and
models can prove helpful in satisfying data gaps and are presented in this review. For
finished dietary supplement products, issues potentially impacting safety to consider
include claims, product labeling, overages, contaminants, residual solvents, heavy
metals, packaging, and product stability. In addition, a safety assessment does not end
once a product is marketed. It is important that manufacturers actively monitor and
record the occurrence of adverse events reported in association with the use of their
products, in accordance with the law. Herein, we provide a comprehensive overview of

considerations for assessing dietary supplement safety.
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REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals) is a
European Union regulation that aims to protect human health and the environment
from the risks posed by chemicals. Article 25 clearly states that: “[i]n order to avoid
animal testing, testing on vertebrate animals for the purposes of this Regulation shall be
undertaken only as a last resort.” In practice, however, the standard information
requirements under REACH are still primarily filled using animal studies.

This paper presents examples illustrating that animal testing is not always undertaken
only as a last resort. Six over-arching issues have been identified which contribute to
this: (1) non-acceptance of existing animal or non-animal data, (2) non-acceptance of
read-across, (3) inflexible administrative processes, (4) redundancy of testing, (5) testing
despite animal welfare concerns and (6) testing for cosmetic-only ingredients.

We, members of the Animal-Free Safety Assessment (AFSA) Collaboration, who work
together to accelerate the global adoption of non-animal approaches for chemical safety
assessment, herein propose several recommendations intended to aid the European
Commission, the European Chemicals Agency and registrants to protect human health

and the environment while avoiding unnecessary animal tests - truly upholding the last
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resort requirement in REACH.
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Dichlorodiphenyltrichloroethane (DDT) is an insecticide, a member of dirty dozen
persistent organic pollutants, used widely in the world until it was banned in the
1970s.The banning of DDT was strengthened by the Stockholm Convention in 2001. DDT
1s allowed only for malaria control in Ethiopia. However, farmers are misusing DDT and
applying it to Khat (Catha edulis) farming. So, this review analyzes available data in the
literature on the current trend, application, occurrence, fate and effects of DDT and its
metabolites, dichlorodiphenyldichloroethane (DDD), dichlorodiphenyldichloroethylene
(DDE), in the chewable parts of Khat. Generally, the concentration level of DDT, DDD,
and DDE, designated as DDTs, is detected in different farmlands of Ethiopia. Some of
the DDTs concentrations detected are very high (141.2-973 pug/kg (Gelemso), 194.4—
999 ng/kg (Aseno) and 6253-8413.3 pg/kg (Gurage), and these concentrations may
indicate increasing recent unmonitored application of DDT on Khat leaves. Some of the
detected concentrations of DDT in the literature were above the maximum residue limit
(MRL) set by FAO/WHO (100 pg/kg) and the European Commission 10 pg/kg in
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vegetables and 50 pg/kg in cereals. DDT exposure of Khat chewers linked to the
concentration of DDT on Khat leaves and the amount of Khat consumed. DDT might
pose health risks to chewers due to chronic toxicity, bioaccumulation, persistent and

endocrine disruption properties.
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Asthma in the workplace is an important occupational health issue. It comprises various
subtypes: occupational asthma (OA; both allergic asthma and irritant-induced asthma)
and work-exacerbated asthma (WEA). Current regulatory paradigms for the
management of OA are not fit for purpose. There is therefore an important unmet need,
for the purposes of both effective human health protection and appropriate and
proportionate regulation, that sub-types of work-related asthma can be accurately
identified and classified, and that chemical respiratory allergens that drive allergic
asthma can be differentiated according to potency. In this article presently available
strategies for the diagnosis and characterisation of asthma in the workplace are
described and critically evaluated. These include human health studies, clinical
investigations and experimental approaches (structure-activity relationships,
assessments of chemical reactivity, experimental animal studies and in vitro methods).

Each of these approaches has limitations with respect to providing a clear discrimination
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between OA and WEA, and between allergen-induced and irritant-induced asthma.
Against this background the needs for improved characterisation of work-related asthma,

in the context of more appropriate regulation is discussed.
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The World Health Organization (WHO) assesses potential health risks of dioxin-like
compounds using Toxic Equivalency Factors (TEFs). This study systematically updated
the relative potency (REP) database underlying the 2005 WHO TEFs and applied
advanced methods for quantitative integration of study quality and dose-response. Data
obtained from fifty-one publications more than doubled the size of the previous REP
database (~1300 datasets). REP quality and relevance for these data was assessed via
application of a consensus-based weighting framework. Using Bayesian dose-response
modeling, available data were modeled to produce standardized dose/concentration-
response Hill curves. Study quality and REP data were synthesized via Bayesian meta-
analysis to integrate dose/concentration-response data, author-calculated REPs and
benchmark ratios. The output is a prediction of the most likely relationship between each

congener and its reference as model-predicted TEF uncertainty distributions, or the ‘best
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estimate TEF' (BE-TEF). The resulting weighted BE-TEFs were similar to the 2005
TEFs, though provide more information to inform selection of TEF values as well as to
provide risk assessors and managers with information needed to quantitatively
characterize uncertainty around TEF values. Collectively, these efforts produce an
updated REP database and an objective, reproducible approach to support development

of TEF values based on all available data.
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