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In 2022 the World Health Organization (WHO) published updated ‘Toxic Equivalence
Factors’ (TEFs) for a wide variety of chlorinated dioxins, dibenzofurans and PCBs
[collectively referred to as ‘dioxin-like chemicals’; DLCs) that interact with the aryl
hydrocarbon receptor (AHR)]. Their update used sophisticated statistical analysis of
hundreds of published studies that reported estimation of ‘Relative Effective Potency’
(REP) values for individual DLC congeners. The weighting scheme used in their
assessment of each study favored in vivo over in vitro studies and was based largely on
rodent studies. In this Commentary, we highlight the large body of published studies
that demonstrate large species differences in AHR-ligand activation and provide
supporting evidence for our position that the WHO 2022 TEF values intended for use in
human risk assessment of DLC mixtures will provide highly misleading overestimates
of ‘Toxic Equivalent Quotients’ (TEQs), because of well-recognized striking differences in
AHR ligand affinities between rodent (rat, mouse) and human. The data reviewed in our
Commentary support the position that human tissue-derived estimates of REP/TEF
values for individual DLC congeners, although uncertain, will provide much better, more
realistic estimates of potential activation of the human AHR, when exposure to complex

DLC mixtures occurs.

Review article
Review of the standards of proof (of safety) for FDA requlated consumer products

and how the generally recognized as safe criteria could be applied to cosmetics
George A. Burdock
Article 105603

2022 FLMMBREIARALED ... RETHAHEVSEEMLHEE, 1S, BREEMIEHEME (FDCA) &
WEL LR OREMHIIAEELZBAR N EREDRETHI R I DREITFIELFEL, TeM
FERAEEL bR, REMBER. BERES . BERTOLOLE . FDA M RFIT A4 GESEHATI—
& TERBYET AR TIE, AR L AFEARE REMOAENTEN HEDEELEN T 5-DICLE



https://www.sciencedirect.com/science/article/pii/S0273230024000448
https://www.sciencedirect.com/science/article/pii/S0273230024000448

BREZRGERICOVTHRAL, BEZEHLOBAME O SEMBEVEBA TILEDKYEIRADH HEE
REEHEBLEY . ChoDBAATI)—DFERAREL, [REIRAT—EREERT - DEREDEMIC
WOTIUIFFENTVET . &R AR T [RE2 D EMERE I(FEMEORNSEMERM )
DEWEEQORGEEH-TAEERELET .

The Modernization of Cosmetics Regulation Act of 2022 (MoCRA) amends the Food, Drug
and Cosmetic Act (FDCA), elevating the standard of proof of safety (better known as a
“safety standard”) for cosmetics to the standard of a “reasonable certainty ... [of] ...
safe.”a standard equal to that of food ingredients. The standards of the proof of safety
differ for various classes of FDA-regulated product categories e.g., cosmetics, dietary
supplements, food ingredients and food itself. This manuscript describes the various
standards of proof, the essential differences between the standards, key elements
required to achieve a particular standard and, compares the standards to more familiar
legal terms such as “a preponderance of the evidence” or “beyond reasonable doubt.” The
standards of proof for these product categories are also ranked according to increasing
threshold for achievement of “safe” status. Lastly, this manuscript suggests how the
requirements for the high standard of a “reasonable certainty of safe” (or “reasonable

certainty of no harm”) might be met.
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The healthcare systems of African nations heavily rely on importing and repackaging
biological medicine. More than 70% of the pharmaceutical products consumed in Africa
are imported. The localization of biosimilar production can have a positive impact on the

availability and cost of these products by reducing the expenses for African governments
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and making essential healthcare products more accessible to the population. However, it
is evident that the developing countries, particularly African nations, face various
obstacles and difficulties in localizing biosimilar production. These challenges
encompass development, manufacturing, evaluation, and registration processes. In this
review, we will highlight the significant hurdles and achievements encountered during

the localization process of biosimilars.
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Development of New Approach Methodologies (NAMs) capable of providing a No
Expected Sensitization Induction Level NESIL) value remains a high priority for the
fragrance industry for conducting a Quantitative Risk Assesment (QRA) to evaluate
dermal sensitization. The in vitro GARDskin assay was recently adopted by the OECD
(TG 442E) for the hazard identification of skin sensitizers. Continuous potency
predictions are derived using a modified protocol that incorporates dose-response
measurements. Linear regression models have been developed to predict human NESIL

values. The aim of the study was to evaluate the precision and reproducibility of the
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continuous potency predictions from the GARDskin Dose-Response (DR) assay and its
application in conducting QRA for fragrance materials using a Next Generation Risk
Assessment (NGRA) framework. Results indicated that the GARDskin Dose-Response
model predicted human NESIL values with a good degree of concordance with published
NESIL values, which were also reproducible in 3 separate experiments. Using
Isocyclocitral as an example, a QRA was conducted to determine its safe use levels in
different consumer product types using a NGRA framework. This study represents a
major step towards the establishment of the assay to derive NESIL values for conducting

QRA evaluations for fragrance materials using a NGRA framework.
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ISO 10993-1:2018 describes evaluating the biocompatibility profile of a medical device
from a risk-based approach. This standard details the battery of information that should
be considered within the assessment of a device, including raw material composition data,
manufacturing processes, and endpoint testing. The ISO 10993/18562 series requires
worst-case assumptions and exposure scenarios to be used in the evaluation, which may

result in an over-estimation of patient safety risk. Currently, biocompatibility
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assessments evaluate each data set independently, and the consequence of this
individualized assessment of exaggerated inputs is potential false alarms regarding
patient safety. To evaluate these safety concerns, the ISO standards indicate that
professional judgement should be used to estimate patient risk but does not provide
guidance on incorporating a holistic review of the data into the risk assessment.
Recalibrating these worst-case data to evaluate them in a weight-of-evidence (WoE)
approach may provide a more realistic data set to determine actual patient risk. This
proposed WoE framework combines understanding data applicability with a method for
gauging the strength of data that can provide additional support for the final safety
conclusion. Using a WoE framework will allow risk assessors to contextualize the data

and utilize it to comprehensively estimate patient safety.
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Accumulating evidence has shown that the abnormal toxicity test (ATT) is not suitable
as a quality control batch release test for biologics and vaccines. The purpose of the
current study was to explore the optimal ATT experimental design for an adenoviral
vector-based vaccine product to avoid false positive results following the standard test
conditions stipulated in the Pharmacopoeias. ATT were conducted in both mice and
guinea pigs based on methods in Pharmacopeias, with modifications to assess effects of
dose volume and amount of virus particles (VPs). The results showed intraperitoneal (IP)
dosing at human relevant dose and volume (i.e., VPs), as required by pharmacopeia
study design, resulted in false positive findings not associated with extraneous
contaminants of a product. Considering many gene therapy products use adeno
associated virus as the platform for transgene delivery, data from this study are highly
relevant in providing convincing evidence to show the ATT is inappropriate as batch
release test for biologics, vaccine and gene therapy products. In conclusion, ATT, which
requires unnecessary animal usage and competes for resources which otherwise can be
spent on innovative medicine research, should be deleted permanently as batch release

test by regulatory authorities around the world.
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Pharmacokinetic (PK) models are increasingly submitted to the FDA to support first-in-
human (FIH) dose selection of immune-oncology products. To examine whether a simple
PK modeling (SPM) using clearance for scaling was acceptable for dose estimation,
FIHspm) doses were computed and compared to doses that were safely administered to
patients. We concluded that the SPM approach is acceptable in FIH dose estimation, but
the variables should be carefully selected for CD3 constructs. For CD3 constructs, use of
60 kg BWh, a clearance exponent of 0.75, and a targeted plasma concentration based on

relevant and/or sensitive activity assays was an acceptable approach for FIH dose
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selection; use of 0.85 as the scaling factor is questionable at this time as it resulted in a
FIH dose that was too close to the AHD for one product (7%). Immune activating mAbs
were not sensitive to changes in the clearance exponent (0.75-0.85) or body weight (60—
70 kg). For PD-1/PD-L1 mAbs, using products’ in vitro EC50 in the model resulted in
suboptimal FIH doses and clinical data of closely related products informed FIH dose
selection. PK models submitted by sponsors were diverse in methods, assumptions, and

variables, and the resulting FIH doses were not always optimal.
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The United States Environmental Protection Agency (USEPA) uses the lethal dose 50%
(LDso) value from in vivorat acute oral toxicity studies for pesticide product label
precautionary statements and environmental risk assessment (RA). The Collaborative
Acute Toxicity Modeling Suite (CATMoS) is a quantitative structure-activity relationship
(QSAR)-based in silico approach to predict rat acute oral toxicity that has the potential
to reduce animal use when registering a new pesticide technical grade active ingredient
(TGAI). This analysis compared LDso values predicted by CATMoS to empirical values

from in vivo studies for the TGAIs of 177 conventional pesticides. The accuracy and
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reliability of the model predictions were assessed relative to the empirical data in terms
of USEPA acute oral toxicity categories and discrete LDso values for each chemical.
CATMoS was most reliable at placing pesticide TGAIs in acute toxicity categories III
(>500-5000 mg/kg) and IV (>5000 mg/kg), with 88% categorical concordance for 165
chemicals with empirical in vivo LDso values > 500 mg/kg. When considering an LDso for
RA, CATMoS predictions of 2000 mg/kg and higher were found to agree with empirical
values from limit tests (i.e., single, high-dose tests) or definitive results over 2000 mg/kg

with few exceptions.
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The Xenopus Eleutheroembryonic Thyroid Assay (XETA) was recently published as an
OECD Test Guideline for detecting chemicals acting on the thyroid axis. However, the
OECD validation did not cover all mechanisms that can potentially be detected by the
XETA. This study was therefore initiated to investigate and consolidate the applicability
domain of the XETA regarding the following mechanisms: thyroid hormone receptor
(THR) agonism, sodium-iodide symporter (NIS) inhibition, thyroperoxidase (TPO)
inhibition, deiodinase (DIO) inhibition, glucocorticoid receptor (GR) agonism, and
uridine 5'-diphospho-glucuronosyltransferase (UDPGT) induction. In total, 22 chemicals
identified as thyroid-active or -inactive in Amphibian Metamorphosis Assays (AMAs)
were tested using the XETA OECD Test Guideline. The comparison showed that both
assays are highly concordant in identifying chemicals with mechanisms of action related
to THR agonism, DIO inhibition, and GR agonism. They also consistently identified the
UDPGT inducers as thyroid inactive. NIS inhibition, investigated using sodium
perchlorate, was not detected in the XETA. TPO inhibition requires further mechanistic
Iinvestigations as the reference chemicals tested resulted in opposing response directions
in the XETA and AMA. This study contributes refining the applicability domain of the
XETA, thereby helping to clarify the conditions where it can be used as an ethical
alternative to the AMA.
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CropLife Europe collected literature values from monitoring studies measuring air
concentrations of Plant Protection Products (PPPs) that may be inhaled by humans
located in rural areas but not immediately adjacent to PPP applications. The resulting
“Combined Air Concentration Database” (CACD) was used to determine whether air
concentrations of PPPs reported by the French “Agency for Food, Environmental and
Occupational Health & Safety” (ANSES) are consistent with those measured by others
to increase confidence in values of exposure to humans. The results were put into risk
assessment context. Results show that 25-90% of samples do not contain measurable
PPP concentrations. Measured respirable fractions were below EU default air
concentrations used for risk assessment for resident exposure by the European Food
Safety Authority. All measured exposures in the CACD were also below established
toxicological endpoints, even when considering the highest maximum average reported
concentrations and very conservative inhalation rates. The highest recorded air
concentration was for prosulfocarb (0.696 pg/m® measured over 48 h) which is below the
EFSA default limit of 1 pg/m? for low volatility substances. In conclusion, based on the
CACD, measured air concentrations of PPPs are significantly lower than EFSA default

limits and relevant toxicological reference values.
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The Bone-Marrow derived Dendritic Cell (BMDC) test is a promising assay for
identifying sensitizing chemicals based on the 3Rs (Replace, Reduce, Refine) principle.
This study expanded the BMDC benchmarking to various in vitro, in chemico, and in
silico assays targeting different key events (KE) in the skin sensitization pathway, using
common substances datasets. Additionally, a Quantitative Structure-Activity
Relationship (QSAR) model was developed to predict the BMDC test outcomes for
sensitizing or non-sensitizing chemicals. The modeling workflow involved ISIDA (In
Silico Design and Data Analysis) molecular fragment descriptors and the SVM (Support
Vector Machine) machine-learning method.

The BMDC model's performance was at least comparable to that of all ECVAM-validated
models regardless of the KE considered. Compared with other tests targeting KE3,
related to dendritic cell activation, BMDC assay was shown to have higher balanced
accuracy and sensitivity concerning both the Local Lymph Node Assay (LLNA) and
human labels, providing additional evidence for its reliability. The consensus QSAR
model exhibits promising results, correlating well with observed sensitization potential.
Integrated into a publicly available web service, the BMDC-based QSAR model may
serve as a cost-effective and rapid alternative to lab experiments, providing preliminary
screening for sensitization potential, compound prioritization, optimization and risk

assessment.
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Botanical extracts, widely used in cosmetics, pose a challenge to safety assessment due
to their complex compositions. The threshold of toxicological concern (TTC) approach,
offering a safe exposure level for cosmetic ingredients, proves to be a promising solution
for ensuring the safety of cosmetic ingredients with low exposure level. We assessed the
safety of Paeonia lactifloraroot extract (PLR), commonly used in skin conditioning
products, with the TTC. We identified 50 constituents of PLR extract from the USDA
database and literature exploration. Concentration of each constituent of PLR extract
was determined with the information from USDA references, literature, and
experimental analysis. The genotoxicity of PLR and its constituents was assessed in
vitro and In silico respectively. Cramer class of the constituents of the PLR extract was
determined with Toxtree 3.1 extended decision tree using ChemTunes®. Systemic
exposure of each constituent from leave-on type cosmetic products containing PLR at a
1% concentration was estimated and compared with respective TTC threshold. Two
constituents exceeding TTC threshold were further analyzed for dermal absorption using
in silico tools, which confirmed the safety of PLR extract in cosmetics. Collectively, we
demonstrated that the TTC is a useful tool for assessing botanical extract safety in

cosmetics.
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Although the United States Food & Drug Administration (FDA) has provided guidance
on the control of drug degradants for prescription drugs, there is less guidance on how
to set degradant specifications for FDA OTC monograph drugs. Given that extensive
impurity testing was not part of the safety paradigm in original OTC monographs, a
weight of evidence (WOE) approach to qualify OTC degradants is proposed. This
approach relies on in silico tools and read-across approaches alongside standard toxicity
testing to determine safety. Using several drugs marketed under 21 CFR 341 as case
studies, this research demonstrates the utility of a WOE approach across data-rich and
data-poor degradants. Based on degradant levels ranging from 1 to 4% of the maximum
daily doses of each case study drug and 10th percentile body weight data for each patient
group, children were recognized as having the highest potential exposure relative to
adults per body mass. Depending on data availability and relationship to the parent API,
margins of safety (MOS) or exposure margins were calculated for each degradant. The
findings supported safe use, and indicated that this contemporary WOE approach could
be wutilized to assess OTC degradants. This approach is valuable to establish

specifications for degradants in OTCs.
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RIVM convened a workshop on the use of New Approach Methodologies (NAMs) for the
ad hoc human health risk assessment of food and non-food products. Central to the
workshop were two case studies of marketed products with a potential health concern:
the botanical Tabernanthe iboga which is used to facilitate mental or spiritual insight or
to (illegally) treat drug addiction and is associated with cardiotoxicity, and dermal
creams containing female sex hormones, intended for use by perimenopausal women to
reduce menopause symptoms without medical supervision. The workshop participants
recognized that data from NAM approaches added valuable information for the ad hoc
risk assessment of these products, although the available approaches were inadequate
to derive health-based guidance values. Recommendations were provided on how to
further enhance and implement NAM approaches in regulatory risk assessment,
specifying both scientific and technical aspects as well as stakeholder engagement

aspects.
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overlooking others: The case of per-and-poly-fluoroalkyls
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AValue of Information (VOI) analysis can play a key role in decision-making for adopting
new approach methodologies (NAMs). We applied EPA's recently developed VOI
framework to the Threshold of Toxicological Concern (TTC). Obtaining/deriving a TTC
value for use as a toxicity reference value (TRV) for substances with limited toxicity data
was shown to provide equivalent or greater health protection, immense return on
investment (ROI), greater net benefit, and substantially lower costs of delay (CoD)
compared with TRVs derived from either traditional human health assessment (THHA)
chronic toxicity testing in lab animals or the 5-day in vivo EPA Transcriptomic
Assessment Product (ETAP). For all nine exposure scenarios examined, the TTC was
more economical terms of CoD and ROI than the ETAP or the THHA; expected net
benefit was similar for the TTC and ETAP with both of these more economical than the
THHA The TTC ROI was immensely greater (5,000,000-fold on average) than the ROI
for THHA and the ETAP ROI (100,000-fold on average). These results support the use of

the TTC for substances within its domain of applicability to waive requiring certain in
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vivo tests, or at a minimum, as an initial screening step before conducting either the

ETAP or THHA 1n vivo studies.
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Chemical equivalence testing can be used to assess the biocompatibility implications of
a materials or manufacturing change for a medical device. This testing can provide a
relatively facile means to evaluate whether the change may result in additional or
different toxicological concerns. However, one of the major challenges in the
interpretation of chemical equivalence data is the lack established criteria for
determining if two sets of extractables data are effectively equivalent. To address this
gap, we propose a two—part approach based upon a relatively simple statistical model.
First, the probability of a false positive conclusion, wherein there is an incorrectly
perceived increase for a given analyte in the comparator relative to the baseline device,
can be reduced to a prescribed level by establishing an appropriate acceptance criterion
for the ratio of the observed means. Second, the probability of a false negative conclusion,
where an actual increase in a given analyte cannot be discerned from the test results,
can be minimized by specifying a limiting value of applicability based on the margin of
safety (MoS) of the analyte. This approach provides a quantitative, statistically
motivated method to interpret chemical equivalence data, despite the relatively high

intrinsic variability and small number of replicates typically associated with a chemical
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