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Abstract

At the 16th Minipig Research Forum (MRF) held on May 22—24th, 2024 in Amsterdam,

The Netherlands, a breakout session was organized to discuss perspectives on the utility
and limitations of humanized IgG1/4 Géttingen Minipigs (hGMPs) for safety assessment
of therapeutic antibodies. The session was attended by representatives from
pharmaceutical and biotech companies, contract research organizations and academia

with shared interest in research models suitable for use with novel biotherapeutics.
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hGMPs have been genetically modified to carry a mini repertoire of human genes
encoding the soluble forms of immunoglobulin heavy chains yl and y4 and
immunoglobulin light chain k. An initial characterization of hGMPs for the toxicological
testing of IgG1/4-based antibody therapeutics was published in 2022 and found that
these animals reflected human clinical immunogenicity of four therapeutic antibodies,
suggesting they could be a potential alternative to non-human primates for safety
assessment of such antibodies. However, additional background data and experience
with a broader range of therapeutics is needed to understand how hGMPs can be
integrated into the toxicological testing of antibody therapeutics. This commentary aims
to highlight key discussion points from the breakout session, including identification of
data gaps, ongoing characterization efforts, and considerations for the use of hGMPs for

the safety assessment of antibody-based therapeutics.
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Abstract

Aurantii Fructus Immaturus (AFI) has been widely used as an herbal medicine for
health promotion and the treatment of various diseases but there is little information on

its toxicity. Herein, we performed general and genetic toxicity studies on the powdered
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form of AFI. The lethal dose 50 % (LDso) of AFI powder in Sprague-Dawley (SD) rats was
>4000 mg/kg for both sexes. The 28-day repeated oral toxicity study of AFI powders at 0,
125, 250, 500, 1000, and 2000 mg/kg/day showed some occasional changes including
soiled perineal region, loss of fur, and weight loss. However, these changes were not
considered treatment-related because the values were within the control range and
responses were not dose-dependent. The 90-day repeated oral toxicity study with a 4-
week recovery period of AFI powders in rats at 0, 125, 250, 500, 1000, and
2000 mg/kg/day also showed no treatment-related toxicity outcomes, although some
endpoints showed significant changes such as loss of fur, increased MCH and MCV levels,
and increased liver weight. Therefore, the no-observed-adverse-effect level (NOAEL) of
AFI powders in rats was 2000 mg/kg/day. Finally, a battery of three genotoxicity tests

showed that the AFI powder was not a genotoxic material.
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Abstract

Since its adoption as a test guideline (EIT, OECD test guideline (TG) 492) in 2015, the

EpiOcular™ eye irritation test has been the in vitro method of choice to identify
agrochemical formulations non-irritant to the eye (neither category 1 nor 2, according to
the Globally Harmonized System of Classification and Labelling of Chemicals, GHS).
For serious eye damage (GHS category 1), however, none of the in vitro test methods
including the bovine cornea opacity and permeability test (BCOP, OECD TG 437, and
protocol modifications), the isolated chicken eye test (ICE, OECD TG 438), the ocular
irritation assay (OECD TG 496) or the hen's egg test on the chorioallantoic membrane
(HET-CAM) assay proved sufficiently sensitive to correctly identify agrochemical
formulations classified as seriously eye damaging in vivo. In 2022, the OECD adopted a
new in vitro test guideline for identifying chemicals inducing serious eye damage, eye
irritation, and chemicals not requiring classification for eye irritation (OECD TG 492B).
However, within the formal validation study of this time-to-toxicity (TTT) test method,
agrochemical formulations were not included. To assess the applicability of this test to
agrochemical formulations 25 formulations with historical in vivo data were assessed in
the TTT. The TTT correctly predicted 0%, 90 % and 50 % of the agrochemical
formulations which were classified by the in vivo data into the three categories 1, 2 and
“not classified”, respectively. The overall accuracy of the TTT to predict agrochemical
formulations of the three categories was 52 %. Therefore, to facilitate non-animal-based
identification of the full range of ocular irritation of agrochemical formulations, testing
protocols and/or prediction models must be revised or classification guidelines should be
adjusted to align with human relevant in vitro testing rather than relying on in vivo

Draize data as a reference point.
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Abstract

The US Food and Drug Administration (FDA) has published numerous regulations and
guidance documents providing the foundation for establishing the safety of food
substances. However, subject matter expertise is needed to interpret regulations and
guidance documents commissioned to meet the regulatory standard of reasonable
certainty that the substance is not harmful under the conditions of its intended use. To
provide guidance for decision-making and communication within the food industry on
safety determinations for food substances, a decision tree was developed to inform the
user on what approach, supporting information, and documentation are needed. This
framework has been developed by industry experts based on considerable experience
substantiating safety with a wide range of food substances, to provide a structured
approach to help navigate changes that have the potential to impact safety
determinations. Several case studies applying the decision tree are presented. The
objective of this manuscript is to serve as a reference to promote aligned practices using
a decision tree for evaluating food substance safety throughout the food industry, as well
as to function as a communication tool between food manufacturers, internal

stakeholders, and consumers.
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Abstract

Colemanite (COL), a boron-containing mineral, has shown potential therapeutic

applications, particularly in the fields of drug delivery and bone health. However, despite
its promising bioactive properties, there is a lack of comprehensive toxicological data on
its safety, especially regarding its potential medical use. Previous studies have primarily
focused on its industrial applications, with limited investigation into its biological effects.
This gap in knowledge prompted the current study, which aimed to investigate the
subacute toxicity of colemanite in rats using behavioral, hematological, biochemical,
genotoxic, and histopathological analyses. Over a 7-day period, rats were treated with
doses of 10, 30, and 300 mg/kg. Behavioral assessments, including locomotor activity and
elevated plus maze tests, indicated enhanced exploratory behaviors, indicating
heightened curiosity or activity and no alterations in motor coordination or anxiety-like
behaviors. Hematological findings revealed dose-dependent reductions in hematocrit,
hemoglobin, and red blood cell counts, while biochemical analyses showed elevated

aspartate aminotransferase, lactate dehydrogenase, and cholesterol levels at higher



doses, suggesting hepatotoxicity and lipid metabolism disruption. Genotoxicity analysis
demonstrated increased micronucleus formation at 30 and 300 mg/kg, indicative of
chromosomal instability possibly linked to oxidative stress. Histopathological
evaluations revealed mild hepatocyte degeneration and hyperemia in the liver and brain
tissues at the highest dose. Importantly, no significant toxic effects were observed at the
10 mg/kg dose. These findings highlight the dose-dependent toxicity of colemanite, with
low doses exhibiting a favorable safety profile. This study underscores the need for dose
optimization and further research to elucidate the molecular mechanisms underlying
colemanite's toxicological effects, including its impact on various organs over both short-
term and long-term exposures. Additionally, future studies should focus on assessing the

human relevance of these effects to ensure its safe and effective therapeutic application.
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Abstract

A multi-sector study (.e., Ring Trial) was designed to improve the in vitro detection of

IF
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N-nitrosamine (NA)-associated mutagenicity by optimizing the bacterial reverse
mutation (i.e., Ames) assay protocol and testing various conditions on the sensitivity and
specificity for the prediction of rodent carcinogenicity. A total of 29 NAs and 3 MN-nitroso
drug-like compounds from different structural classes and carcinogenicity outcomes
were tested (two independent laboratories per compound) across 5 bacterial strains using
a 30-min pre-incubation protocol. To evaluate the impact of different metabolic activating
systems (MASs), testing conditions included the use of 10 or 30 % liver S9 fractions
prepared from rats or hamsters pretreated with inducers of enzymatic activity. Results
indicate that E. coli and Salmonella typhimurium strains detecting single base pair
mutations, coupled with MASs containing 30 % hamster S9s were the most sensitive
(90 %) for identifying NAs that are rodent carcinogens. Regarding MAS combinations,
the highest sensitivity was 30 % rat and 30 % hamster (93 %), but has low specificity
(45 %), with good laboratory agreement for the Ames calls (91 %). DMSO and water were
considered suitable solvents, except for small-molecular weight alkyl NAs. These results
will support harmonized Ames testing of NAs, giving high confidence for a negative

result.
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Abstract

Studies of chemical mixtures toxicity are often designed to differentiate mixtures that
follow dose-addition from those that follow response-addition. One design used for this
purpose doses animals at levels below the levels that separately have been shown to
cause a detectable occurence of a common effect. Under response addition, no effects are
expected to be observed since no chemical would independently cause an observable
response at the administered doses. Effects, however, could be observed if some or all of
the chemicals follow dose addition. Thus, any observation of response can be taken as
evidence of dose addition. A recent publication estimated interstudy variation in
chemicals’ LOAELs. These estimates are here used to predict the probability of observing
an effect in mixtures that follow response- or dose-addition models. Two case studies are
presented. One is on a set of hypothetical mixtures containing from 2 to 20 chemicals.
The second is on mixtures of anti-androgenic chemicals. In these studies, LOAEL
uncertainty blurred the difference between dose and response models, and for many
mixtures, it is not possible to determine whether response or dose additivity occurred.
These findings suggest that caution should be taken when using these studies as

evidence for dose addition.
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Case studies for cosmetic ingredients propyl paraben, salicylic acid, methyl salicylate,
D5 and methylisothiazolinone have been used to assess the functionality and
performance of the online webtool PACEM (Probabilistic Aggregate Consumer Exposure
Model), which is free and publicly available. PACEM can be used by a consumer safety
assessor to estimate consumer aggregate exposures (from cosmetic and household care
products) to a single ingredient present in multiple product types, used simultaneously
by a consumer in any one day. In this evaluation, only cosmetic product exposure
assessment has been reviewed. The tool uses probabilistic mathematical modelling
approaches, incorporating survey data on the habits and practices of product use from
different European populations. The model is used by an exposure assessor to generate
either a) an external exposure dose metric (mg/kg/day), b) an internal systemic exposure
dose (SED) metric (mg/kg/day) or c) a dermal load (ug/cm?). The case studies performed,
indicate that PACEM is a useful tool for the cosmetics safety assessor, and generates

credible outputs for regulatory dossier submissions.
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Abstract
Background
The study evaluates the acute and sub-acute toxicity profiles of Clerodendrum
infortunatum flower extracts (MECF) in animal models, addressing a critical gap in
scientific research on this traditionally used medicinal plant. Systematic toxicity
assessments are essential to bridge traditional knowledge with modern scientific
validation and ensure the safe development of phytopharmaceuticals.
Objective

To evaluate the acute and sub-acute oral toxicity of the methanolic flower extract of
Clerodendrum infortunatum in Swiss albino rats and providing a foundation for its
potential therapeutic applications and human use.
Methods

Acute toxicity studies were conducted at doses up to 2500 mg/kg, mortality and visible
signs of toxicity were monitored, while sub-acute toxicity assessments were performed
over 28 days at doses up to 2000 mg/kg/day. Parameters evaluated included body weight,
food and water intake, hematological and biochemical markers, and histopathological

examinations of vital organs (heart, liver, kidneys, and brain).



Results
Acute toxicity: MECF was well-tolerated at doses up to 2500 mg/kg, with no significant
adverse effects except mild sedation at the highest dose. Sub-acute toxicity: No
significant changes were observed in body weight, food and water intake, hematological
parameters, or biochemical markers, indicating no adverse effects on liver, kidney, or
other vital organ functions. Histopathological examinations confirmed the absence of
tissue damage or cellular alterations.
Conclusion

The methanolic extract of Clerodendrum infortunatum flowers demonstrated no
observable toxicity in rats at doses up to 2500 mg/kg in acute oral toxicity testing and up
to 2000 mg/kg during sub-acute (28-day) exposure. Human equivalent doses were
estimated by applying 10 X and 20 X safety margins to the preclinical data, using body
surface area normalization for interspecies conversion providing a foundation for future
preclinical and clinical studies. These findings suggest that the methanolic extract of

flower is safe for oral administration in rats within the tested dose ranges.
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Abstract

Currently, a standardized developmental and reproductive toxicity (DART) test of
chemicals present in and released from medical devices does not exist. The objective of
this study is to investigate if selected non-commercial and commercial in silico models,
individually or in combination, can be used as a first step in addressing DART of medical
device chemicals. A total of 478 polymeric material chemicals (268 DART and 210 non-
DART chemicals) commonly used in medical devices were obtained from the European
Chemicals Agency Database. Parameters, including sensitivity, specificity, and accuracy,
were calculated and compared. Median sensitivity, specificity, and accuracy of the
individual non-commercial or commercial 1n silico models were 0.529, 0.601, and 0.535,
respectively. Median sensitivity, specificity, and accuracy of all possible combinations of
two or three in silico models were 0.659, 0.467, and 0.573, respectively. Combining
Leadscope and Percepta models resulted in the sensitivity of 0.524, specificity of 0.845,
and best performing accuracy of 0.766. Integration of different in silico models may act
as a useful first step for screening medical device-related chemicals with potential DART
toxicity in addition to the effort in replacing, reducing, and refining in vivo DART testing

in medical device preclinical safety assessments.
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Abstract

Nanotechnology has revolutionized industrial processing and human life by the
applications of nanoparticles (NPs), especially the metal oxide ones. Nickel oxide (NiO)
NPs have been used in applications including electronics and biosensors. Occupational
and accidental exposure to these NPs for longer durations is apparent and the same may
lead to significant health risks. In the present study, we have elucidated the genotoxic
ability of NiO-NPs post repeated oral exposure for 28 days in Wistar albino rats at 50,
100, and 200 mg/kg body weight doses. A dose dependent percentage tail DNA was
recorded in the peripheral blood lymphocyte, liver and bone marrow cells on rats at all
the doses tested. The micronucleus and CA tests using bone marrow cells showed the
prominent DNA damage potential of NiO-NPs corroborating the comet assay results.
Primary interaction of NiO-NPs or nickel ions generated from NiO-NPs and secondary
interaction of reactive oxygen species generated in response to NiO-NPs toxic insult with
the DNA are the suspected reasons for observed genotoxicity. This study highlights the
probability of DNA damaging effects in non-target organisms when exposed to NiO-NPs
for a long time. Investigations to elucidate the NiO-NPs mediated adverse effects on

terrestrial organisms are warranted.
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Abstract

This report summarises the main findings and discussion from the FEuropean
Commission (EC) workshop on “The Roadmap Towards Phasing Out Animal Testing for
Chemical Safety Assessments” which was held in Brussels on 11-12 December 2023. The
aim of the workshop was to gather ideas and opinions from individuals, organisations
and institutions, and to discuss potential approaches for incorporating non-animal
methods into chemaical legislation with all interested stakeholders. The roadmap will be
an EC policy document which will outline milestones and specific actions, addressing all
relevant pieces of chemical legislation relating to safety assessment. It intends to
describe the necessary steps to replace animal testing in pieces of legislation where it is
currently required for chemical safety assessments. The roadmap will outline the path
to expand and accelerate the development, validation and implementation of non-animal
methods as well as means to facilitate their uptake across legislation. The workshop
included presentations from a wide variety of stakeholders. The contributors provided
examples of how non-animal methods could be applied to replace, reduce or refine animal
testing in the assessment of human health and environmental effects. Furthermore,
possible guiding principles for establishing a Next-Generation Risk Assessment (NGRA)
in European chemicals legislation were also discussed. The workshop provided the basis

for further discussion and for structuring the roadmap work.
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Abstract

Current chemical risk assessment uses a default uncertainty factor (UF) of 3.16 for
toxicodynamic (TD) variability in humans. The objective was to create a systematic
evidence map (SEM) of the human variability in TD by identifying and organizing the
available empirical data to assess if a further refinement of the default UF of 3.16 for
TD can be achieved. PubMed and Web of Science™ were searched from 2004 to 2023.
Studies were screened according to the eligibility criteria. Inclusion criteria included
studies, where TD could be separated from toxicokinetics (TK) to exclude an impact of
TK on TD variability. The literature search retrieved 2408 studies. Manual screening
identified 23 in vitro studies assessing human TD variability quantitively, of which only
seven In vitro studies provided quantitative estimates of a TD variability factor. No in
vivo study met the inclusion criteria. Several studies found TD UF of 3.16 not covering
human variability; others did. However, the data were heterogeneous, and variability in
Points of Departure (PODs) and methods used to estimate TD variability complicated
comparisons across studies. A standardized approach for TDVFs determination is
identified. This SEM underscores the scarcity of data assessing human variability in TD,

while omitting the influence of TK.
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