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The database of practical
examples where toxicokinetic
(TK) data has benefitted all
stages of the human health
risk assessment process are
increasingly being published
and accepted. This review
aimed to highlight and
summarise notable examples
and to describe the “state of
the art” in this field. The
overall recommendation is
that for any in vivo animal
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study conducted,
measurements of TK should
be very carefully considered
for inclusion as the numerous
benefits this brings continues
to grow, particularly during
the current march towards
animal free toxicology testing
and ambitions to eventually
conduct human health risk
assessments entirely based
upon non-animal methods.
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Botanical dietary supplement
use is widespread and
growing, therefore, ensuring
the safety of botanical
products is a public health
priority. This commentary
describes the mission and
objectives of the Botanical
Safety Consortium (BSC) - a
public-private partnership
aimed at enhancing the
toolkit for conducting the
safety evaluation of
botanicals. This partnership is
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the result of a Memorandum
of Understanding between the
US FDA, the National
Institute of Environmental
Health Sciences, and the
Health and Environmental
Sciences Institute. The BSC
serves as a global forum for
scientists from government,
academia, consumer health
groups, industry, and non-
profit organizations to work
collaboratively on adapting
and integrating new approach
methodologies (NAMS) into
routine botanical safety
assessments.

The objectives of the BSC are
to: 1) engage with a group of
global stakeholders to
leverage scientific safety
approaches; 2) establish
appropriate levels of chemical
characterization for botanicals
as complex mixtures; 3)
identify pragmatic, fit-for-
purpose NAMs to evaluate
botanical safety; 4) evaluate
the application of these tools
via comparison to the
currently available safety
information on selected
botanicals; 5) and integrate
these tools into a framework
that can facilitate the
evaluation of botanicals.
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Initially, the BSC is focused
on oral exposure from dietary
supplements, but this scope
could be expanded in future
phases of work. This
commentary provides an
overview of the structure,
goals, and strategies of this
Initiative and insights
regarding our first objectives,
namely the selection and
prioritization of botanicals
based on putative
toxicological properties.
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Iron oxide nanoparticles
(magnetite) have been widely
used in industry and
medicine. However, the safety
assessment of magnetite has
not been fully completed. The
present study was conducted
to assess effects of magnetite
on carcinogenic activity, using
a medium-term bioassay
protocol. A total of 100 male
Fischer 344 rats, 6 weeks old,
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were randomly divided into 5
groups of 20 animals each,
and given a basal diet and
drinking water containing O
or 0.1% of N-bis(2-
hydroxypropyl)nitrosamine
(DHPN) for 2 weeks. Two
weeks later, the rats were
intratracheally instilled
magnetite 7 times at an
interval of 4 weeks, at the
doses of 0, 1.0 or 5.0 mg/kg
body weight, and sacrificed at
the end of the experimental
period of 30 weeks. The
multiplicities of macroscopic
lung nodules and
histopathologically diagnosed
bronchiolo-alveolar
hyperplasia, induced by
DHPN, were both
significantly decreased by the
high dose of magnetite. The
expression of
minichromosome
maintenance (MCM) protein 7
In non-tumoral alveolar
epithelial cells, and the
number of CD163-positive
macrophages in tumor
nodules were both
significantly reduced by
magnetite. It is suggested that
magnetite exerts inhibitory
effects against DHPN-induced
lung tumorigenesis, by the
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reduction of alveolar
epithelial proliferation and
the M2 polarization of tumor-
associated macrophages.
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The development of a
universal, label-free, and
reliable in vitro toxicity
testing method for
nanoparticles is urgent
because most nanoparticles
can interfere with toxicity
assays. In this regard, the
colony-forming efficacy (CFE)
assay has been suggested as a
suitable in vitro toxicity assay
for testing nanoparticles
without such interference.
Recently, the Organisation for
Economic Co-operation and
Development (OECD)
developed a 60 x 15 mm Petri
dish-based CFE assay for
testing nanoparticles in
MDCK-1 cells. However,
further investigations are
needed, including testing with
other cell types, at a smaller
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culture technique. In this
study, we selected TiO., CuO,
CeO., and SiO: as test
nanoparticles and successfully
developed a 6-well plate-
based CFE assay using HepG2
and A549 cells and a co-
culture assay for
combinations of HepG2 cells
and THP-1 macrophages or
A549 cells and THP-1
monocytes. The results
suggest that the 6-wellplate-
based CFE assay for HepG2
and A549 cells can be applied
to nanoparticles, but the co-
culture CFE assay has
limitations in that it is not
different from the single
culture study, and it inhibits
colony-formation by

A549 cells in the presence of
macrophages; this warrant
further study.
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Drinking water is the primary
source of fluoride intake by
humans worldwide. Algeria,
Africa's largest country, has
been reported to have
moderate to high fluoride
levels in the water,
particularly in the Southern
and Saharan regions. In the
south of Algeria, dental
fluorosis is considered an
epidemic that is spreading
within the population by
health professionals.

This study aimed to
determine fluoride
concentrations in drinking
water consumed by Ouargla
population (south-east of
Algeria) in 2021, assess non-
carcinogenic health risk via
daily human intake, and
calculate the upper acceptable
fluoride concentration in
drinking water by Galgan and
Vermillion formula.
Forty-two water samples were
collected during the spring
season. The fluoride was
measured using a validated
spectrophotometric method.
Hazard quotient of fluoride
(HQ) and estimated daily
intake (EDI) were calculated.
The results reveal a mean
fluoride level of

K& HRPOEFDTVILIERO EE L #
BWRTHD, TIVIRADETHE7 LT T
(&, BICEBS LT NTHIBICENT, KF DTy
EMBRENIREENSENEARESN TS, 7
Loz TEETE, REEREMRICEYEDTY
FENMEROBICEELTLNSEEZ SN TLNS.
AMETIE, 2021 FIZ Ouvargla(FILC ) FEE
) D RAERT KR DTV WiREZ R
EL, EFOBEERIZKDEREHDOREIRIE
SFfiL, Galgan and Vermillion =Iz&Y&xdkbD
HBELERIVILMEEZELE I S5 EEBRIELT,
FFIZ 42 EOKAMERERLIZ, TVILHDEIE
(&, N)T—hENFHRRERFICLDFEERANT
otz TVIEMDONT—FIEH(HQ) S L UHE—
HiERE(EDNZE&EH LT

ZTORRE, FHIVIEMBEX 1.07 = 0.38 mg/L
THY, WHO DifR{EZTREI>TLV=. KFhD Ty
EMEEIL, hibmithiYbBRMEBTE N>z (p
=0.05). HQ {EI%. LA TIE 1 Rl THF=h 3L
RENBETELUETHY. ChoDfEsHEERICE
(T HKDFEERIZEEL-ERIRIERELTLM=(p
=0.007),

ARAEE, FLOUTEBIZETETVIEMEES
FUNY—FIERICET ST —IN—REBEL-C
LW RELEEE ST, SREKDE=ZY T ETY
FEDHIEIE, BEWGREIRVZERT 516
[ZRARTHD.




1.07 £ 0.38 mg/L, below
WHO recommendation.
Fluoride concentrations in
water were higher in rural
areas than in the central city
(p =0.05). HQ values were
less than one for adults but
greater than 1 for infants and
children, suggesting health
risks associated with water
consumption for these
vulnerable groups

(p = 0.007).

The main contribution of this
study is the establishment of a
database concerning fluoride
levels and hazard quotient in
the south of Algeria.
Monitoring drinking water
and control fluorosis is
essential to avoid potential
health risks.
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The present study aimed to
evaluate the subchronic
toxicity of feeding with
phytase-transgenic maize line
11TPYO50 in Sprague-Dawley
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(SD) rats. Rats

(n =10/sex/group) were fed
with 12.5%, 25% or 50%
(w/w) transgenic maize diet,
12.5%, 25% or 50% (w/w)
non-transgenic isoline
OSL940 maize diet, or 50%
(w/w) commercially available
Zhengdan958 maize diet for
90 days. Daily clinical
observations and weekly
measurements of body
weights and food
consumption were conducted.
Blood samples were collected
on day 46 and day 91 for
hematology and clinical
chemistry evaluations. At the
end of the study, macroscopic
and microscopic examinations
were performed. No effects on
body weight and food
consumption were observed.
The results of hematology,
clinical chemistry, and
absolute and relative organ
weights in the transgenic
maize group were comparable
to those in the parental maize
group. Several statistical
differences were not dose-
related and were not
considered to be biologically
significant. Furthermore, the
terminal necropsy and
histopathological examination
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showed no treatment-related
changes among the groups.
The results from the present
90-day feeding study of
phytase-transgenic maize
11TPYO50 indicated no
unexpected adverse effects in
SD rats. The phytase
transgenic maize 11TPYO50
has substantial equivalence
with non-transgenic maize.
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In forensic toxicology, a
marker of street heroin use is
urgent especially in the
absence of urinary 6-
monoacetylmorphine.
ATMAG, the Glucuronide

of Acetylated product

of Thebaine compound 4
Metabolite (ATM4), arising
from byproducts of street
heroin synthesis has been
considered as a useful marker
in some European studies.
However, whether ATMA4G is
a universal marker
particularly in Southeast Asia
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due to ‘street’ heroin with
high purity, it's still unclear.
To investigate putative
markers for different regions,
ATMA4G and other metabolites
including the Acetylated
product of Thebaine
compound 3 Metabolite
(ATM3) and thebaol, also
originated from thebaine were
detected in 552 urine samples
from heroin users in Taiwan.
Results were compared with
that from samples collected in
the UK and Germany. Only a
sulfo-conjugate of ATMA4,
ATMA4S, was detected in 28
Taiwanese users using a
sensitive MS: method whilst
out of 351 samples from the
UK and Germany, ATM4G
was present in 91. Thebaol-
glucuronide was first time
detected in 118. No markers
were detected in urine
following herbal medicine use
or poppy seed ingestion. The
presence of ATM4S/ATMAG
might be affected by
ethnicities and heroin
supplied in regions. Thebaol-
glucuronide is another
putative marker with ATM4G
and ATMA4S for street heroin
use.
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Respiratory irritation is an
iImportant human health
endpoint in chemical risk
assessment. There are two
established modes of action of
respiratory irritation, 1)
sensory irritation mediated by
the interaction with sensory
neurons, potentially
stimulating trigeminal nerve,
and 2) direct tissue irritation.
The aim of our research was
to, develop a QSAR method to
predict human respiratory
irritants, and to potentially
reduce the reliance on animal
testing for the identification of
respiratory irritants.
Compounds are classified as
irritating based on combined
evidence from different types
of toxicological data,
including inhalation studies
with acute and repeated
exposure.

The curated project database
comprised 1997 organic
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substances, 1553 being
classified as irritating and 444
as non-irritating. A
comparison of machine
learning approaches,
including Logistic Regression
(LR), Random Forests (RFs),
and Gradient Boosted
Decision Trees (GBTS),
showed, the best classification
was obtained by GBTs. The
LR model resulted in an area
under the curve (AUC) of
0.65, while the optimal
performance for both RFs and
GBTs gives an AUC of 0.71. In
addition to the classification
and the information on the
applicability domain, the web-
based tool provides a list of
structurally similar analogues
together with their
experimental data to facilitate
expert review for read-across
purposes.
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Cleaning agents (CAs) are
used in multipurpose facilities
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to control carryover
contamination of active
pharmaceutical ingredients
(APIs) to scientifically
justified limits. While this is
often done with the PDE
methodology used for API
Impurities, itis unclear if it is
justifiable and necessary for
cleaning agents, which
generally represent a
comparatively lower health
risk.

Comparing calculated oral
PDE values for CA ingredients
(CAIls) from four companies
with PDEs of a selected
number of small-molecule
APIs showed that the toxicity
of CAls is several orders of
magnitude lower.
Furthermore, a critical review
of the toxicity and everyday
exposure to the general
population of the main CAls
functional groups showed that
the expected health risks are
generally negligible. This is
particularly true if the
associated mode of actions
cause local toxicity that is
usually irrelevant at the
concentration of potential
residue carryover.

This work points towards
alternative approaches to the
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PDE concept to control CAIs’
contamination and provides
some guidance on grouping
and identifying compounds
with lower health risks based
on exposure and mode of
action reasoning. In addition,
this work supports the
concept that limit values
should only be set for CAls of
toxicological concern.
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The European Commission's
Green Deal is a major policy
initiative aiming to achieve a
climate-neutral, zero-
pollution, sustainable,
circular and inclusive
economy, driving both the
New Industrial Strategy for
Europe and the Chemicals
Strategy for Sustainability.
Innovative materials can help
to reach these policy goals,
but they need to be safe and
sustainable themselves. Thus,
one aim is to shift the
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development of chemicals to
Safe- and Sustainable-by-
Design, and define a new
systems approach and criteria
for sustainability to achieve
this. An online workshop was
organised in September 2020
by the Joint Research Centre
and the Directorate-General
Research and Innovation of
the European Commission,
with participants from
academia, non-governmental
organisations, industry and
regulatory bodies. The aims
were to introduce the concept
of Safe- and Sustainable-by-
Design, to identify industrial
and regulatory challenges in
achieving safer and more
sustainable Smart
Nanomaterials as an example
of innovative materials, and to
deliver recommendations for
directions and actions
necessary to meet these
challenges. The following
needs were identified: (i) an
agreed terminology, (ii) a
common understanding of the
principles of Safe- and
Sustainable-by-Design, iii)
criteria, assessment tools and
Incentives to achieve a
transition from Safe-by-
Design to Safe- and
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Sustainable-by-Design, and
(iv) preparedness of
regulators and legislation for
innovative
chemicals/nanomaterials.
This paper presents the
authors' view on the state of
the art as well as the needs for
future activities, based on
discussions at the workshop
and further considerations.
The case of Smart
Nanomaterials is used to
illustrate the Safe- and
Sustainable-by-Design
concept and challenges for its
implementation. Most of the
considerations can be
extended to other advanced
materials and to chemicals
and products in general.




	Regulatory Toxicology and Pharmacology Vol. 128 (2022) February
	Editorial Board
	Editorial Board
	Review article
	Assessment of black cumin (Nigella sativa L.) as a food ingredient and putative therapeutic agent
	Review article
	Integrating toxicokinetics into toxicology studies and the human health risk assessment process for chemicals: Reduced uncertainty, better health protection
	Discussion
	The Botanical Safety Consortium: A public-private partnership to enhance the botanical safety toolkit
	Research article
	Iron oxide nanoparticles exert inhibitory effects on N-Bis(2-hydroxypropyl)nitrosamine (DHPN)-induced lung tumorigenesis in rats
	Research article
	Six-well plate-based colony-forming efficacy assay and Co-Culture application to assess toxicity of metal oxide nanoparticles
	Research article
	Fluoride concentrations in drinking water and health risk assessment in the south of Algeria
	Research article
	Safety assessment of phytase transgenic maize 11TPY050 in Sprague-Dawley rats by 90-day feeding study
	Research article
	A proposed approach to confirm heroin administration – Regional differences in heroin purity is a major factor
	Research article
	RespiraTox – Development of a QSAR model to predict human respiratory irritants
	Research article
	PDE concept for controlling cleaning agent residues in pharmaceuticals– A critical analysis
	Short communication
	Safe- and sustainable-by-design: The case of Smart Nanomaterials. A perspective based on a European workshop



