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The objective of the present study was to
evaluate the safety of standardized 70%
ethanolic extract of Benincasa

hispida fruit pulp (HABH) in rodents.
Chemical characterization of HABH has
been done by GC-MS and
dimethylsulfoxonium formyl methylide,
1-(+)-ascorbic acid and 2,6~
dihexadecanoate were identified as major
compounds in the extract. Acute oral
toxicity study of HABH was done
according to the Organization for
Economic Cooperation and Development
(OECD) guideline, by ‘up and down’

method, using the limit test at
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2000 mg/kg, body weight in mice and
were observed up to 14 days. In sub-
chronic oral toxicity study, HABH was
administered to Wistar rats at doses of
1000, 200 and 40 mg/kg b. w. per day for
90 days. In acute toxicity study, there
was no mortality and no behavioural
signs of toxicity at the limit test dose
level (2000 mg/kg b. w.). In sub-chronic
oral toxicity study, there was no
significant difference observed in the
consumption of food and water, body
weight and relative organ weights.
Haematological, serum biochemical and
urine analysis revealed the non-adverse
effects of prolonged oral consumption of
HABH. The histopathologic examination
did not show any differences in vital
organs. Based on our findings, HABH, at
dosage levels up to 1000 mg/kg b. w., is
non-toxic and safe for long term oral

consumption.
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Bisphenol A (BPA) belongs to a group of
chemicals used in the production of
polycarbonate, polysulfone, and

polyethersulfone which are used, among
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other applications, in the manufacture of
dialyzers. While exposure to BPA is
widespread in the general population,
dialysis patients represent a population
with potentially chronic parenteral BPA
exposures. To assess the potential risk of
BPA exposure to dialysis patients
through dialyzer use, exposure estimates
were calculated based on BPA levels
measured by ultra-high performance
liquid chromatography-quadrupole time-
of-flight mass spectrometry following
extractions from dialyzers manufactured
by Fresenius Medical Care. Extraction
conditions included both simulated-use
leaching and exaggerated extractions to
evaluate possible leachable and
extractable BPA, respectively, from the
devices. The mean BPA concentrations
were 3.6 and 108.9 ppb from simulated-
use and exaggerated extractions,
respectively, from polycarbonate-
containing dialyzers. No BPA was
detected from polypropylene-containing
dialyzers. Margins of Safety (MOS) were
calculated to evaluate the level of risk to
patients from estimated BPA exposure
from the dialyzers, and the resulting
MOS were 229 and 45 for simulated-use
and exaggerated extractions,
respectively. The findings suggest that
there is an acceptable level of
toxicological risk to dialysis patients
exposed to BPA from use of the dialyzers

tested in the current study.
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European Union guidelines
indiscriminately discuss a permitted
daily exposure (PDE) for pyrrolizidine
alkaloids (PA) of up to 0.007 png/kg body
weight for oral and for topical exposure
to herbal medicinal products. In this
study, lycopsamine served as a model
substance for measuring the extent of
skin permeation of PAs following the
application of a spiked comfrey cream
(Symphytum officinale s.1.) to abdominal
skin from human donors in Franz
diffusion cells. PAs could be excluded in
the non-spiked cream with a limit of
detection of 8 pg/kg. Only small amounts
of the applied quantity of lycopsamine
had migrated through the skin sample
into the receptor cell side of the diffusion
cell after 24 h. In five of six diffusion
cells, there was no detectable
lycopsamine within the skin and only
0.6 £ 0.4% of the applied dose in the
receptor fluid. The theoretical skin
penetration of 4.9% of the applied
quantity of lycopsamine largely resulted

from the worst case approach of
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assuming the presence of at least a

quantity corresponding to the limit of
detection — the true penetration is
probably considerably lower. Even with
the worst-case calculation, the currently
discussed guidelines on PA overestimate

the risk related to topical preparations.
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Leachables from pharmaceutical
container closure systems are a subset of
impurities that present in drug products
and may pose a risk to patients or
compromise product quality. Extractable
studies can identify potential leachables,
and extractables and leachables (E&Ls)
should be evaluated during development
of the impurity control strategy.
Currently, there is a lack of specific
regulatory guidance on how to risk
assess E&Ls; this may lead to
inconsistency across the industry. This
manuscript is a cross-industry
Extractables and Leachables Safety
Information Exchange (ELSIE)
consortium collaboration and follow-up to

Broschard et al. (2016), which aims to
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provide further clarity and detail on the
conduct of E&L risk assessments. Where
sufficient data are available, a health-
based exposure limit termed Permitted
Daily Exposure (PDE) may be calculated
and to exemplify this, case studies of four
common E&Ls are described herein,
namely bisphenol-A, butylated
hydroxytoluene, Irgafos® 168, and
Irganox® 1010. Relevant discussion
points are further explored, including the
value of extractable data, how to perform
route-to-route extrapolations and
considerations around degradation
products. By presenting PDEs for
common E&L substances, the aim 1is to
encourage consistency and harmony in
approaches for deriving compound-

specific limits.
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Systematic review tools and approaches
developed for clinical medicine are often
difficult to apply “off the shelf” in order

to meet the needs of chemical risk
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assessments. To address such, we
propose an approach that can be used by
practitioners for using evidence-based
methods to facilitate the risk assessment
process. The framework builds on and
combines efforts conducted to date by a
number of agencies and researchers; the
novelty is in combining these efforts with
a practical understanding of risk
assessment, and translating such into a
‘step-by-step’ guide. The approach relies
on three key components: problem
formulation, systematic evidence
mapping, and systematic review, applied
using a stepwise approach. Unique to
this framework is the consideration of
exposure in selecting, prioritizing, and
evaluating data (e.g., dose-relevance,
routes of exposure, etc.). Using the
proposed step-by-step process, critical
appraisal of individual studies (e.g.,
formal and structured assessment of
both relevance and reliability) and
integration efforts are considered in
context of specified risk assessment
objectives (e.g., mode of action, dose-
response) as well as chemical-specific
considerations. The resulting framework
provides a logical approach of how
evidence-based methods can be used to
facilitate risk assessment, and elevates
the use of systematic methods beyond
hazard identification to directly
facilitating transparent and objective
selection of candidate studies and/or

datasets used to quantitatively
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characterize risk, and to better use the
underlying process to inform the
approaches used to develop toxicity

values.
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In 2008, a proposal for assessing the risk
of induction of skin sensitization to
fragrance materials Quantitative Risk
Assessment 1 (QRA1) was published.
This was implemented for setting
maximum limits for fragrance materials
in consumer products. However, there
was no formal validation or empirical
verification after implementation.
Additionally, concerns remained that
QRA1 did not incorporate aggregate
exposure from multiple product use and
included assumptions, e.g. safety
assessment factors (SAFs), that had not
been critically reviewed. Accordingly, a
review was undertaken, including
detailed re-evaluation of each SAF
together with development of an
approach for estimating aggregate
exposure of the skin to a potential
fragrance allergen. This revision of
QRA1, termed QRAZ2, provides an

2008 FIC, EHPYEITHTERERIEDFEFEDY
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improved method for establishing safe
levels for sensitizing fragrance materials
in multiple products to limit the risk of
induction of contact allergy. The use of
alternative non-animal methods is not
within the scope of this paper.
Ultimately, only longitudinal clinical
studies can verify the utility of QRAZ2 as

a tool for the prevention of contact

allergy to fragrance materials.
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Rare diseases are characterized by a
substantial unmet need mostly because
the majority have limited, or no
treatment options and a large number
also affect children. Appropriate animal
models, based on the knowledge of the
molecular pathology of the human
disease, are a significant element to
support the medical plausibility of an
orphan designation during the
development of orphan medicines for
rare neurological diseases.

This observational, retrospective study
aims to investigate the clinical or

nonclinical nature of data submitted to

support medical plausibility of orphan
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designations in the EU (2001-2019), for
a group of rare and paediatric
neurological diseases. From our sample
of 30 diseases, 70% are rare with
paediatric onset and 37% have approved
orphan designations. The use of
nonclinical data was significantly higher
than clinical data (65% vs. 35%,

p = 0.013) to support medical plausibility.
Examples of diseases, with orphan
designations based only in nonclinical
data, are also discussed: Aicardi—
Goutiéres syndrome and Centronuclear
myopathy animal disease models,
potentially used to support medical
plausibility of medicines.

Nonclinical appropriate models,
assessing disease relevant endpoints,
may contribute to increase the
translational value of animal models, in
paediatric and rare neurological area, to
accelerate research and the effective

development of treatment options.
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Ginseng (Panax ginseng) is commonly

used in Asia as a medicinal herb. In

particular, fermented ginseng, GBCK25,

BEAZ (Panax ginseng) &, 77 TIEIERELLT
—HREICFERASNTLET $FIC. RED .
GBCK25 [F, Oot/HARDRINEEHD=HI"K
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has been recently developed to increase
ginsenoside absorption. It also has other
beneficial biological effects such as
hemodynamic and anti-inflammation
functions. Here, we investigated the
potential toxicity of GBCK25 in
Sprague—Dawley rats following 13 weeks
of GBCK25 treatment by oral gavage at
doses of 250, 500, or 1000 mg/kg/day and
reversible toxic effects over a 4-week
recovery phase. Ten male and female rats
per group were randomly allocated to the
main toxicology groups and five male and
female rats per group were allocated to
the 0 and 1000 mg/kg/day recovery
groups, respectively. There was no
mortality; significant clinical toxicity or
microscopic findings; and changes in
body weight, food consumption,
hematological parameters, serum
biochemistry, or absolute and relative
organ weights in any of the groups. In
conclusion, there were no toxicological
changes upon repeated oral gavage of
GBCK25 at doses of 250, 500, or

1000 mg/kg/day in Sprague—Dawley rats
over 13 weeks. The no-observed-adverse-
effect level of GBCK25 was

1000 mg/kg/day in both sexes of

Sprague—Dawley rat.
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Pharmaceutical applicants conduct
(Q)SAR assessments on identified and
theoretical impurities to predict their
mutagenic potential. Two complementary
models—one rule-based and one
statistical-based—are used, followed by
expert review. (Q)SAR models are
continuously updated to improve
predictions, with new versions typically
released on a yearly basis. Numerous
releases of (Q)SAR models will occur
during the typical 6-7 years of drug
development until new drug registration.
Therefore, it 1s important to understand
the impact of model updates on impurity
mutagenicity predictions over time.
Compounds representative of
pharmaceutical impurities were
analyzed with three rule- and three
statistical-based models covering a 4—8
year period, with the individual time
frame being dependent on when the
individual models were initially made
available. The largest changes in the
combined outcome of two complementary
models were from positive or equivocal to
negative and from negative to equivocal.
Importantly, the cumulative change of
negative to positive predictions was
small in all models (<5%) and was
further reduced when complementary

models were combined in a consensus
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fashion. We conclude that model updates
of the type evaluated in this manuscript
would not necessarily require re-running
a (Q)SAR prediction unless there is a
specific need. However, original (Q)SAR
predictions should be evaluated when
finalizing the commercial route of

synthesis for marketing authorization.
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Fucommia ulmoides Oliver is native to
China and frequently used in traditional
Chinese medicine formulations.

However, studies show that Fucommia
ulmoides extract (EUE) are potentially
genotoxic and nephrotoxic. To evaluate
its safety, the Ames test, bone marrow
micronucleus assay and chromosomal
aberration assay, along with acute (24 h)
and sub-chronic (13 weeks) toxicity were
conducted. EUE was non-genotoxic
within the dose ranges of 0.0352—22
mg/plate (raw plant equivalent as below),
2288 g/kg body weight and 2—

20 mg/mL. The maximum tolerated dose
of EUE was not less than 168 g/kg, which
is 1260 times that of clinical doses in
human adults. Long-term (13 weeks)

administration led to dose-dependent
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increase in nephrotoxicity-related
indices, and pathological changes in
renal tissues. These changes were
alleviated 5 weeks after ceasing the low
dosage of 11.2 g/kg but persisted at the
high dosage of 56 g/kg. Conclusively,
EUE is non-genotoxic, and do not result
in acute toxicity. However, long-term and

high-dose administration can lead to

partly reversible nephrotoxicity.
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The comet assay is one of the standard
tests for evaluating the genotoxic
potential of a test item able to detect
DNA strand breaks in cells or isolated
nuclei from various tissues. The in vivo
alkaline comet assay is part of the
standard test battery, given in option 2 of
the ICH guidance S2 (R1) and a follow-
up test in the EFSA framework on
genotoxicity testing. The current OECD
guideline for the testing of chemicals No.
489 directly affects the statistical
analysis of comet data as it suggests
using the median per slide and the mean
of all medians per animal. However,

alternative approaches can be used if
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scientifically justified. In this work, we
demonstrated that the selection of
different centrality measures to describe
an average value per slide may lead to
fundamentally different statistical test
results and contradicting interpretations.
Our focus was on geometric means and
medians per slide for the primary
endpoint “tail intensity”. We compared
both strategies using original and
simulated data in different experimental
settings incl. a varying number of
animals, slides and cells per slide. In
general, it turned out that the chosen

centrality measure has an immense

impact on the final statistical test result.
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Under the European chemicals
legislation REACH (Registration,
Evaluation, Authorisation and restriction
of CHemicals), the use of chemicals
posing an unacceptable risk for humans
and the environment can be restricted.
This requires that regulatory authorities
of EU member states, or the European
Chemicals Agency on request of the

Commission, submit a restriction

FRMNEFEME % REACH LB D & £, 5.
2. FIfR) DT TIE. ABERBEICHFE TSGR
RUEHLTIEEYMEDOEREFIRT LM TE
FY . CNIZF, EU MBEDRFN LB/, F7=EERIN
LEEANEESDOERICTKRL T, 1 DFLIFEH
DYRIEBF T30 (RMO)FRET HHIREE
RETIBENHYET . AT avid, ERSNI:
HEEAFERALTHSBE I (SEA) TFHET 5L
EHEOLET , CORTAR—/I—TI&. 32 Dl
BRrS T TEE RMO Z2IRT S5 ERIZDULVTEREA



https://www.sciencedirect.com/science/article/pii/S027323002030235X
https://www.sciencedirect.com/science/article/pii/S027323002030235X
https://www.sciencedirect.com/science/article/pii/S027323002030235X/pdfft?md5=48908514d2ca5217c804b63971502aa1&pid=1-s2.0-S027323002030235X-main.pdf

Google transledion] AETC Triad

proposal in which they suggest one or
multiple risk management options
(RMOs). The options are recommended to
be evaluated in a socio-economic analysis
(SEA) using defined criteria. This paper
explores the drivers of the selection of
the preferred RMO in 32 restriction
dossiers. Applying principal component
analysis reveals that the selection of the
preferred RMO, and the evaluation of
possible trade-offs between alternative
RMOs, is determined by criteria
characterizing a measure's effectiveness
and practicality, in particular its risk
reduction capacity (&) and
proportionality. A logistic regression
using quantitative estimates provided in
SEA suggests that the probability for an
RMO to be selected is the higher the
higher its K and the lower the costs of
the restriction. Based on our analysis we
conclude that the selection process of
RMOs in REACH restriction dossiers
could be strengthened by defining a
limited but unambiguous set of criteria,
conducting a score-based evaluation as a

default, and by defining transparent

decision rules.
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Currently the only methods for non-
genotoxic carcinogenic hazard
assessment accepted by most regulatory
authorities are lifetime carcinogenicity
studies. However, these involve the use
of large numbers of animals and the
relevance of their predictive power and
results has been scientifically challenged.
With increased availability of innovative
test methods and enhanced
understanding of carcinogenic processes,
it 1s believed that tumour formation can
now be better predicted using
mechanistic information. A workshop
organised by the European Partnership
on Alternative Approaches to Animal
Testing brought together experts to
discuss an alternative, mechanism-based
approach for cancer risk assessment of
agrochemicals. Data from a toolbox of
test methods for detecting modes of
action (MOAs) underlying non-genotoxic
carcinogenicity are combined with
information from subchronic toxicity
studies in a weight-of-evidence approach
to identify carcinogenic potential of a test
substance. The workshop included
interactive sessions to discuss the
approach using case studies. These
showed that fine-tuning is needed, to
build confidence in the proposed
approach, to ensure scientific

correctness, and to address different
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regulatory needs. This novel approach
was considered realistic, and its
regulatory acceptance and
implementation can be facilitated in the
coming years through continued dialogue
between all stakeholders and building

confidence in alternative approaches.
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The use of veterinary drugs in food-
producing animals may lead to residues
in animal-derived foodstuffs, potentially
posing a risk to human safety. While the
process of veterinary drug residue risk
assessment continues to evolve as new
data emerges, a recurring challenge is
when sub-optimal or incomplete data are
provided with the expectation of
supporting a robust risk assessment. The
Joint FAO/WHO Expert Committee on
Food Additives (JECFA) is comprised of
international experts who routinely deal
with such data challenges when
performing veterinary drug residue
evaluations. Recent developments in
veterinary drug residue risk assessment
are described, including specific

consequences of sub-optimal data during
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the risk assessment process. When
feasible, practical solutions to such
challenges are also highlighted. Case
examples from recent JECFA veterinary
drug evaluations are provided to clearly
quantify and illustrate the concepts
described. The information provided is
intended to facilitate the generation of
improved quality data, enabling more

timely and robust veterinary drug

residue risk assessments.
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The aim of this observational review was
to review trends in deficiencies in clinical
pharmacology dossiers by analysing the
frequency and characteristics of major
objections (MOs) related to clinical
pharmacokinetics and dose-exposure-
response (DER) relationships in
assessment reports for medicinal
products submitted in centralised
procedures to the European Medicines
Agency (EMA). Initial Assessor (Day 120)
assessment reports between 2013 and
2018 were reviewed MOs and
characterised with regards to ATC code,

orphan status, legal basis and type of
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molecule, major objection topic and if 1. BLVEYZHEFHEORREICEEL TV, &R
scientific advice had been sought during | FERPEHFEOFEIZHITHRFLERK PK EED
development. 23% of the 551 identified BEMRE TECEBOHEENSILICLS>THE
Day 120 assessments contained at least | #&hELz. COLE1—(E, EWMHHTIE, LLEN

one major objection related to clinical AFTRAZE) T4 2—TYNBEED PK, LU
pharmacology. Most common topics DER BEROBIEA . FROBRFTEHRRBT T ) r—3

identified were related to the VTR2IIHVENDZELRIET OO EELR
pharmacokinetics in the target BERHTIDESHYFES,

populations, analytical methods, dose-
exposure-response relationships,
absorption, distribution, metabolism,
excretion, comparative bioavailability,
and bioequivalence issues. The
importance of a robust clinical PK
dossier in the assessment of marketing
authorisation applications was
highlighted by the high frequency of
major objections. This review should
provide valuable insights to ensure that
aspects of bioanalytical methods,
comparative bioavailability, PK in the
target population and DER relationships
are thoroughly addressed in future

marketing authorisation applications.
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must be modality agnostic. As science
reveals an enhanced understanding of
biological processes, new therapeutic
modalities are becoming important in
developing breakthrough therapies to
treat both rare and common diseases. As
these new modalities progress, concern
and uncertainty arise regarding their
safe handling by the researchers
developing them, employees
manufacturing them and nurses
administering them. This manuscript
reviews the available literature for
emerging modalities (including
oligonucleotides, monoclonal antibodies,
fusion proteins and bispecific antibodies,
antibody-drug conjugates, peptides,
vaccines, genetically modified organisms,
and several others) and provides
considerations for occupational health
and safety-oriented hazard identification
and risk assessments to enable timely,
consistent and well-informed hazard
identification, hazard communication
and risk-management decisions. This
manuscript also points out instances
where historical exposure control
banding systems may not be applicable
(e.g. oncolytic viruses, biologics) and
where other occupational exposure limit
systems are more applicable (e.g.
Biosafety Levels, Biologic Control

Categories).
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In 2019 the California Office of
Environmental Health Hazard
Assessment (OEHHA) initiated a review
of the carcinogenic hazard potential of
acetaminophen, including an assessment
of the long-term rodent carcinogenicity
and tumor initiation/promotion studies.
The objective of the analysis herein was
to inform this review process with a

weight-of-evidence assessment of these
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studies and an assessment of the
relevance of these models to humans. In
most of the 14 studies, there were no
increases in the incidences of tumors in
any organ system. In the few studies in
which an increase in tumor incidence
was observed, there were factors such as
absence of a dose response and a rodent-
specific tumor supporting that these
findings are not relevant to human
hazard identification. In addition, we
performed qualitative analysis and
quantitative simulations of the exposures
to acetaminophen and its metabolites
and its toxicity profile; the data support
that the rodent models are toxicologically
relevant to humans. The preclinical
carcinogenicity results are consistent
with the broader weight of evidence
assessment and evaluations of multiple
international health authorities
supporting that acetaminophen is not a

carcinogenic hazard.
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In 2019, the California Office of
Environmental Health Hazard
Assessment (OEHHA) initiated a review
of the carcinogenic hazard potential of
acetaminophen. The objective of the
analysis herein was to inform this review
by assessing whether variability in
patient baseline characteristics (e.g.
baseline glutathione (GSH) levels,
pharmacokinetics, and capacity of
hepatic antioxidants) leads to potential
differences in carcinogenic hazard
potential at different dosing schemes:
maximum labeled doses of 4 g/day,
repeated doses above the maximum
labeled dose (>4—12 g/day), and acute
overdoses of acetaminophen (>15 g). This
was achieved by performing simulations
of acetaminophen exposure in thousands
of diverse virtual patients scenarios
using the DILIsym® Quantitative
Systems Toxicology (QST) model.
Simulations included assessments of the
dose and exposure response for toxicity
and mode of cell death based on
evaluations of the kinetics of changes of:
GSH, N-acetyl-p-benzoquinone-imine
(NAPQI), protein adducts, mitochondrial
dysfunction, and hepatic cell death.
Results support that, at therapeutic
doses, cellular GSH binds to NAPQI
providing sufficient buffering capacity to
limit protein adduct formation and
subsequent oxidative stress. Simulations
evaluating repeated high-level

supratherapeutic exposures or acute
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overdoses indicate that cell death

precedes DNA damage that could result
in carcinogenicity and thus
acetaminophen does not present a

carcinogenicity hazard to humans at any

dose.
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