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In 2019, the California Office
of Environmental Health
Hazard Assessment initiated
a review of the carcinogenic
hazard potential of
acetaminophen under
Proposition 65. In conjunction
with this review, a
multidisciplinary team of
experts with significant
experience in the fields of
hazard assessment,
acetaminophen mechanism of
action, epidemiology, and
preclinical and clinical safety
performed comprehensive
weight of evidence reviews.
The reviews evaluate multiple
sources of data, including
results from preclinical
carcinogenicity, genotoxicity,
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human epidemiology, and
mechanistic studies
examining biochemical
pathways of acetaminophen
metabolism. This introductory
article summarizes the
comprehensive weight of
evidence reviews that were
performed on the
carcinogenicity hazard
potential of acetaminophen
which are contained in 6
separate companion articles
In this issue of Regulatory
Toxicology & Pharmacology.
Collectively, these results
confirm that acetaminophen is
not a carcinogenic hazard at
any dose level, consistent
with previous conclusions of
key scientific bodies.
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This case study on the model
substance caffeine
demonstrates the viability of a
10-step read-across (RAX)
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framework in practice. New
approach methodologies
(NAM), including RAX and
physiologically-based kinetic
(PBK) modelling were used to
assess the consumer safety
of caffeine. Appropriate
animal systemic toxicity data
were used from the most
relevant RAX analogue while
assuming that no suitable
animal toxicity data were
available for caffeine. Based
on structural similarities, three
primary metabolites of the
target chemical caffeine
(theophylline, theobromine
and paraxanthine) were
selected as its most relevant
analogues, to estimate a point
of departure in order to
support a next generation risk
assessment (NGRA). On the
basis of the pivotal mode of
action (MOA) of caffeine and
other methylxanthines,
theophylline appeared to be
the most potent and suitable
analogue. A worst-case
aggregate exposure
assessment determined
consumer exposure to
caffeine from different
sources, such as cosmetics
and food/drinks. Using a PBK
model to estimate human
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blood concentrations following
exposure to caffeine, an
acceptable Margin of Internal
Exposure (MOIE) of 27-fold
was derived on the basis of a
RAX using theophylline
animal data, which suggests
that the NGRA approach for
caffeine is sufficiently
conservative to protect human
health.
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The Threshold of
Toxicological Concern (TTC)
Is an internationally accepted
pragmatic and conservative
tool for the safety assessment
of substances, which is used
in a wide range of regulatory
contexts. The TTC approach
produces human exposure
threshold values (TTC values)
originally derived by Munro
from oral toxicity data on
cancer and non-cancer
toxicity endpoints. This
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database has been recently
substantially enlarged by the
COSMOS database, an
enhanced oral non-cancer
TTC dataset on a larger
chemical domain, thereby
resulting in a new, transparent
and public TTC database also
including 552 cosmetics-
related chemicals. The 5th
percentile point of departure
value for each Cramer Class
was determined, from which
human exposure TTC values
have been derived. The
combined COSMOS/Munro
dataset provided TTC values
of 46, 6.2 and

2.3 pg/kg bw/day for Cramer
Classes I, Il or IlI,
respectively. In order to
demonstrate the diverse
scope and successful
application of the TTC
concept to cosmetic
ingredients including hair
dyes, fragrances and plant-
derived ingredients,
Cosmetics Europe has
prepared several case
studies. Overall, the TTC
concept is not only useful to
replace animal testing but can
also successfully be applied
to the safety evaluation of
cosmetic ingredients in the
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marketed formulas with low
human exposure.
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Cobalt (Co) is an essential
element with human exposure
occurring from the diet,
supplement ingestion,
occupational sources, and
medical devices. The
European Chemical Agency
(ECHA) recently voted to
classify Co metal as a
Reproductive Hazard
Category 1B; presumed
human reproductive

toxicant due to adverse
testicular effects in male
rodents. A weight of evidence
evaluation of the preclinical
reproductive and
developmental toxicity studies
and available clinical data
was performed to critically
evaluate the relevance of this
proposed classification for Co
in medical devices.

asv bk (Co) 1E, BFE, HT VA FD
B, W EoMHSTR, 6 X O ERERR )
HIRAET D NHA~DOREICA P RIREHRT
T, BRINMEFEERE (ECHA) 13T, Co

SR E RS T T —IB IZET S

ZEEWRELE L, Mo owEICBT
DRERA~OEEEIZ L | b f OLIEHI
W EHEES IS, REERAE J 04
IR & R A ATRE R R T — X O BT
v AFHIl O E A A2 FEAT LT, [EERERRICE
% Co D Z DRI NI O BE M %
BEAEIBICRE L &k L7z, Co lZxtd % 4EFH
FE, T o S T O &SR E % OLED
FEHRE L OE THSREICIRE X v, Bl A 705
PAEH72b7 ColRE/ME (Thbb, &
KFAEHE (MTD) 2 x5) TOHRT

b5, FERIZHIT 2 MENRERETE
k& OB #EMEZ: & Co DEFE/EERTED
WTER) 72 A T = X BT HOWTEHA L E T,
AFATREZR HTIGIR 38 & O R OFEHLIE, Co
AAGEEE DT Y —2{bAWE LTHHE
THZENLVEYITHDZ L ERELT
WET b FOAJEHIFOLENE T I



https://www.sciencedirect.com/science/article/pii/S0273230021000726
https://www.sciencedirect.com/science/article/pii/S0273230021000726
https://www.sciencedirect.com/science/article/pii/S0273230021000726/pdfft?md5=023a3d7d5400ed7d6543c3135dbc93f0&pid=1-s2.0-S0273230021000726-main.pdf

Google transledion] AETC Triad

Reproductive responses to
Co are limited to the male
testes and sperm function
following high systemic
exposure in rodents, only at
Co concentrations/doses that
result in overt toxicity (i.e.,
above the maximum tolerable
dose (MTD)). The potential
mechanisms of Co
reproductive/developmental
toxicity, including its indirect
mode of action in the testes
and relevance to humans, are
discussed. The available
preclinical and clincial
evidence suggests that it
would be more appropriate to
classify Co as a Reproductive
Hazard Category 2
compound: suspected human
reproductive toxicant and, in
the case of Co-containing
medical devices, it should not
be considered a reproductive
hazard.
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The aim of this paper was to
provide a comprehensive
toxicological and safety
evaluation of a yeast cell wall
preparation (YCWP) for use
as an animal feed ingredient.
The following toxicological
assessments were carried
out: the mutagenic activity
was tested using the Ames’
Test in five Salmonella
typhimurium strains;
clastogenic activity was
investigated using the
mammalian micronucleus test
in Swiss ICO OF1 (IOPS
Caw) mice; genotoxic activity
was assessed using the in
vitro mammalian
chromosomal aberration test
in human lymphocytes; acute
oral toxicity was tested by
administration of a single
dose of 2000 mg/kg BW. Eye
and skin irritation were
assessed in rabbits according
to OECD guidelines; skin
sensitivity was established in
guinea pigs by means of the
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Buehler test, while acute
dermal and inhalation studies
In rats were further
completed, also according to
OECD guidelines. All
conducted tests were
considered valid under the
experimental conditions. No
significant mutagenic activity
or genotoxic activity was
observed, and it was
concluded that the test article
did not induce any clastogenic
effect. YCWP was found to be
mildly irritating to the eye,
slightly irritating to the skin but
was found to be non-
sensitizing in the guinea pig.
The acute oral, dermal and
inhalation studies did not yield
any evidence of gross toxicity
or pharmacological effects.
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Skin irritation is a key human
health endpoint assessed
by in vitro and in

e HIELMEIT . invitro 38 X OV invivo &
B CGiHi s s 27 e FOREFET S KR
A FT9, OECDTG 404 A KT A



https://www.sciencedirect.com/science/article/pii/S0273230021000623
https://www.sciencedirect.com/science/article/pii/S0273230021000623
https://www.sciencedirect.com/science/article/pii/S0273230021000623

Google transledion] AETC Triad

vivo methods. The OECD TG
404 guideline (in vivo) is
based on erythema and
oedema translated semi-
quantitatively into Draize
scores, providing hazard
statements for substance
classification following
EUCLP/UNGHS criteria.
Draize scores require
quantitation from subjective in
Vivo observations, to obtain a
scoring index, the Primary
Irritation Index (PII). However,
it is not recognised under
REACH due to translating
difficulties, notably the cut-off
limit for classification and non-
Inclusion of corrosive effects.
The aim of this study was to
determine if classification can
be driven by just one of the
observed effects, erythema
only, to create a Simplified
Irritation Index (Sllsw). This
simplifies the scoring
calculation and reduces
subjectivity. A quantitative
approach with cut-off limits is
thus proposed for
classification. Substances can
be classified as non-irritant,
potentially irritant, irritant, or
corrosive. The Simplifed
Irritation Index (Slls«y IS based
on validated studies,
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representing multiple
chemical groups. A significant
correlation between Slls« and
the harmonised classification
was observed, and a
proportionate relationship
between the Slls« and the
corresponding PII. The index
proved to be useful in the
development of an in

silico model.
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This article has been retracted:
please see Elsevier Policy on
Article Withdrawal
(http://www.elsevier.com/locate/
withdrawalpolicy).

This article has been retracted
at the request of the Editors-in-
Chief as the authors were
unable to provide documentation
of approval for the
interinstitutional
assurance/vertebrate animal
section of the paper by the
relevant authority, Public Health

CORFEIFHEESNEL-, BBED

BWEIZETSTILEET DRI —
(http://www.elsevier.com/locate/
withdrawalpolicy) #S B L TS
LY,

CHORBF.FERDERICLYE
BENELIz, EEFX.EEZBET
HEINBEES—EX(PHS) B
FTIZ &k B5m 3 D HERE R R AL/ & 4 &
Mo a3 DERBIZETEIXNESL
IR TELN S0 TT 1B S
N=-EEOEYEA (OLAW)



https://www.sciencedirect.com/science/article/pii/S0273230021001240
https://www.sciencedirect.com/science/article/pii/S0273230021001240
https://www.sciencedirect.com/science/article/pii/S0273230021001240
https://www.sciencedirect.com/science/article/pii/S0273230021001240/pdfft?md5=cd6f1d30c073f210228707ef4a7d96bc&pid=1-s2.0-S0273230021001240-main.pdf
https://www.elsevier.com/locate/withdrawalpolicy
https://www.elsevier.com/locate/withdrawalpolicy
https://www.elsevier.com/locate/withdrawalpolicy
https://www.elsevier.com/locate/withdrawalpolicy
https://www.elsevier.com/locate/withdrawalpolicy
https://www.elsevier.com/locate/withdrawalpolicy
https://olaw.nih.gov/
https://olaw.nih.gov/
https://olaw.nih.gov/
https://olaw.nih.gov/
https://olaw.nih.gov/

Google transledion] AETC Triad

Service (PHS) Office of
Laboratory Animal Welfare
(OLAW) in the time that was
provided.
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This article has been retracted:
please see Elsevier Policy on
Article Withdrawal
(http://www.elsevier.com/locate/
withdrawalpolicy).

This article has been retracted
at the request of the Editors-in-
Chief as the authors were
unable to provide documentation
of approval for the
Interinstitutional assurance
/vertebrate animal section of the
paper by the relevant authority,
Public Health Service

(PHS) Office of Laboratory
Animal Welfare (OLAW) in the
time that was provided.
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The ICH M7(R1) guideline
describes a framework to
assess the carcinogenic risk
of mutagenic and
carcinogenic pharmaceutical
impurities following less-than-
lifetime (LTL) exposures. This
LTL framework is important as
many pharmaceuticals are not
administered for a patient's
lifetime and as clinical trials
typically involve LTL
exposures. While there has
been regulatory caution about
applying LTL concepts to
cohort of concern (COC)
Impurities such as N-
nitrosamines, ICH M7 does
not preclude this and indeed
literature data suggests that
the LTL framework will be
protective of patient safety

for N-nitrosamines. The goal
was to investigate if applying
the LTL framework in ICH M7
would control exposure to an
acceptable excess cancer risk
in humans. Using N-
nitrosodiethylamine as a case
study, empirical data
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correlating exposure duration
(as a percentage of lifespan)
and cancer incidence in
rodent bioassays indicate that
the LTL acceptable intake (Al)
as derived using the ICH M7
framework would not exceed
a negligible additional risk of
cancer. Therefore,

controlling N-nitrosamines to
an LTL Al based on the ICH
M7 framework is thus
demonstrated to be protective
for potential carcinogenic risk
to patients over the exposure
durations typical of clinical
trials and many prescribed
medicines.
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Our aim was to evaluate
policies and procedures for
management of conflict of
interest (Col) and other
sources of bias, implemented
in Occupational Exposure
Limit (OEL) expert groups.
First, we compiled procedural
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criteria applicable to OEL-
setting, based on literature on
Col and systematic reviews.
Second, we identified 58
global OEL-sources and
sought the underlying expert
groups and operating
procedures. We identified
eleven active groups, of which
five have documented Col
policies. In all five, Col
management is based on
declarations of interests
(Dols) and removal of experts
from decisions in which they
have an interest. Notable
differences include publication
of Dols (three of five groups),
limitation of Dol to current
interests (two groups),
guantitative limits for financial
interests (none specified to
=>€10,000 per interest), control
procedures for undisclosed
Col (one group), and
procedures in case of
discovery of undisclosed Col
(three groups). Methods to
evaluate study quality are
described by three groups,
while reproducible and
comprehensive strategies to
iIdentify and select data
receive less attention. We
conclude that procedures to
manage Col and bias are not
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broadly implemented, or at
least not openly and
transparently communicated.
This lack of visible procedures
Is remarkable, considering
OEL's impact on health and
economy.
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Systemic toxicity
assessments for oral or
parenteral drugs often utilize
the concentration of drug in
plasma to enable safety
margin calculations for human
risk assessment. For topical
drugs, there is no standard
method for measuring drug
concentrations in the stratum
basale of the viable
epidermis. This is particularly
important since the superficial
part of the epidermis, the
stratum corneum (SC), is
nonviable and where most of
a topically applied drug
remains, never penetrating
deeper into the skin. We
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investigated the relative
concentrations of a prototype
kinase inhibitor using punch
biopsy, laser capture
microdissection, and imaging
mass spectrometry methods
in the SC, stratum basale,
and dermis of minipig skin
following topical application
as a cream formulation. The
results highlight the value of
laser capture microdissection
and mass spectrometry
imaging in quantifying the
large difference in drug
concentration across the skin
and even within the
epidermis, and supports use
of these methods for
threshold-based toxicity risk
assessments in specific
anatomic locations of the skin,
like of the stratum basale.
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The study was primarily used
to evaluate subchronic oral
toxicity of rhubarb extract.
Methods

H
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The rhubarb extract was
orally administered to rats at
doses of 0.00, 0.65, 1.62 and
4.05 g/kg BW/day for 13
weeks with a recovery period
of 4 weeks. The weight and
the relative organ weight of
the kidney in the 0.65 g/kg
BW group were significantly
increased but no significant
changes were seen in renal
histopathology. When the rats
received rhubarb extract at
1.62 g/kg BW or above, the
relative weight of the spleen
and kidney were significantly
increased; the kidney was
also swollen and black with
hydronephrosis. Histologic
examination showed that
there was an obvious
increase in pigment
deposition in renal tubular
epithelial cells. No toxic
related changes were
observed in the 0.65 g/kg BW
group, even though organ
weight was increased and
relative ratio to body weight of
kidney were observed at

0.65 g/kg BW dosage, no
significant renal
histopathologic changes were
detected at this dose. Based
on the current study
conditions and results, the no
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observed adverse effect level
(NOAEL) of rhubarb extract in
rats is 0.65 g/kg BW/day.
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Skin sensitisation is a key
adverse health effect to be
addressed in the safety
assessment of cosmetic
ingredients. Regulatory
demands have urged the
development of Next
Generation Risk Assessment
(NGRA) using New Approach
Methodologies (NAM) and
Defined Approaches (DA)
instead of animal models. An
illustrative NGRA case study
shall demonstrate if the use of
propyl paraben at 0.2% in a
face cream was safe for
consumers. A sequential
stacking tier testing DA based
on NAM data predicted propyl
paraben to be a non-
sensitiser, while some NAM
input data showed positive
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results. To increase S, NGRA DAFE LUERIZ D722 03% =
confidence, structurally LRARESHE L, OBRAEE —HH
related parabens were NAM & (a7 — & 12350 T NGRA 13 %
considered, which revealed PERRERICE o AL LT, LY
NAM and DA hazard RSP 7255\ ERAI BB L E LT,

predictions similar to those of
propyl paraben, non-
sensitiser classifications in
animal models and very rare
cases of human skin allergy.
Based on a weight of
evidence it was decided that
propyl paraben should be
considered a non-sensitiser
leading to a favourable NGRA
conclusion, in line with
traditional risk assessment.
Examination of an ab

Initio NGRA based on NAM
and metabolism data resulted
In a more conservative weak
sensitiser consideration as
point of departure, which still
led to a favourable
conclusion.
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Serial blood sampling for
toxicokinetics is generally
conducted in regulatory
embryo-fetal development
(EFD) studies in rats. EFD
studies are designed to detect
the potential adverse effects
of pharmaceuticals on
pregnant females and their
fetuses; this information is
useful for understanding the
relationships between
systemic exposure levels and
toxicity profiles. However,
additional satellite pregnant
females are needed for
toxicokinetics because
comprehensive information
regarding the potential impact
of serial blood sampling on
pregnant females is scarce.
Here, in this study, we
investigated the potential
Impact of serial blood
sampling in pregnant female
rats using a typical EFD study
design. Additionally, we
investigated the additional
endpoints (clinical pathology,
organ weights, and
histopathology) that were
deemed likely to be sensitive
to blood sampling. Results
indicated that serial blood
sampling in pregnant females
induced physiological
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adaptive changes and did not
affect the general endpoints in
EFD studies. Nevertheless,
inclusion of satellite groups in
EFD studies may be a more
prudent approach considering
the physiological changes in
pregnant females and
potential off-target effects of
candidate pharmaceuticals.
These results provide
background information on
the impact of serial blood
sampling in pregnant females
and will be useful to design
the regulatory EFD studies.
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Naringin is a dihydroflavonoid
abundantly existed in
grapefruit and related citrus
species. The double
directional adjusting function
of estrogenic and anti-
estrogenic activities of
naringin and its aglycone
naringenin has raised concern
about possible risks of
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unwanted interference with
endocrine regulation. Herein
we assessed the safety of
naringin on fertility and early
embryonic development
toxicity in Sprague-Dawley
rats. Twenty-two male and 22
female rats per group were
orally given naringin at 0, 50,
250, and 1250 mg/kg/day.
Male rats were administered
beginning 9 weeks prior to
mating and continued until
necropsy. Dosing to female
began 2 weeks before mating
and continued until gestation
day 7. There were no obvious
effects of naringin on physical
signs, animal behavior, and
survival rate, although female
and male rats from

1250 mg/kg group had lower
body weight and tended to
have less food consumption.
Importantly, no treatment-
related effects of naringin
were found in relation to
fertility and early embryonic
development. Under these
experimental conditions, it
was concluded that the no-
observed-adverse-effect
levels (NOAEL) of naringin
were at least 1250 mg/kg/day
for fertility and early
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embryonic development in
rats.
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Derivation of Predicted No
Effect Concentrations
(PNECSs) for aquatic systems
Is the primary deterministic
form of hazard extrapolation
used in environmental risk
assessment. Depending on
the data availability, different
regulatory jurisdictions apply
application factors (AFs) to the
most sensitive measured
endpoint to derive the PNEC
for a chemical. To assess
differences in estimated
PNEC values, two PNEC
determination methodologies
were applied to a curated
public database using the
EnviroTox Platform
(www.EnviroToxdatabase.orq).
PNECs were derived for 3647
compounds using derivation
procedures based on example
US EPA and a modified
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European Union chemical %, HIEATREZRIE E BV —t L H A
registration procedure to allow | /v PNEC fifiz R L& Lz, #BEIIATA
for comparisons. Ranked BE7R LR RN T — & IR/ N ST
probability distributions of F L7225, PNEC 2 RMICERD ST TE L
PNEC values were developed | 7-. #BENTELED L 2 L1d, LI
and 5th percentile values faRE A B 5 L CEBEICR D £,

were calculated for the entire
dataset and scenarios where
full acute or full chronic data
sets were available. The
lowest PNEC values indicated
categorization based on
chemical attributes and modes
of action would lead to
improved extrapolations. Full
acute or chronic datasets
gave measurably higher 5th
percentile PNEC values.
Algae were under-represented
in available ecotoxicity data
but drove PNECs
disproportionately. Including
algal inhibition studies will be
important in understanding
chemical hazards. The PNEC
derivation logic flows are
embedded in the EnviroTox
Platform providing transparent
and consistent PNEC
derivations and PNEC
distribution calculations.
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Predicting the toxicity of
chemicals to various fish
species through chemometric
approach is crucial for
ecotoxicological assessment
of existing as well as not yet
synthesized chemicals. This
paper reports a quantitative
structure—activity/toxicity
relationship (QSAR/QSTR)
model for the toxicity pLCs, of
organic chemicals against
various fish species. Only six
descriptors were used to
develop the QSTR model, by
applying support vector
machine (SVM) together with
genetic algorithm. The QSTR
model was trained and
established on a sufficiently
large data set of 840 organic
compounds and evaluated
with a test set (281
compounds). Compared with
other QSTRs reported in the
literature, the optimal SVM
model for fish toxicity
produces better statistical
results with determination
coefficients Rz above 0.70 for
both the training set and test
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set, although the QSTR
model in this work possesses
fewer molecular descriptors.
Applying SVM and genetic
algorithm to develop the
QSTR model for pLCs, of
organic compounds against
various fish species is
successful.
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Eye irritation is a key human
health endpoint assessed

by in vitro and in

vivo methods. One of the
commonly used scoring
methods to quantify the eye
irritation potential of
chemicals is the Modified
Maximum Average Score
(MMAS). It is dependent on
the eye irritation effects

(e.g. corneal opacity)
originally proposed by Draize
and then partially adopted by
the OECD TG 405. These
scores are not always fully
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reported in regulatory
dossiers and lead to several
drawbacks, 1) the difficulty to
translate MMAS into a
classification within the
existing EU CLP/UN GHS
criteria, 2) the absence of
corrosion (serious eye
damage), and 3) the
dependency on input
parameters which are usually
not required under the OECD
TGs (e.g. eye surface area).
This study determined if
classification can be driven by
a maximum of two observed
effects thereby simplifying the
scoring calculation. The
Simplified Irritation Index
(Slleve), based only on corneal
opacity and conjunctival
redness, was developed
using validated studies
representing multiple
chemical groups. A correlation
was observed between the
MMAS and the Sll.: allowing
harmonisation of the
classification for the existing
data. This index proved to be
useful in the development

of in silico model.
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In standard general toxicology
studies in two species to
support clinical development,
cyclocreatine, a creatine
analog for the treatment of
creatine transporter
deficiency, caused deaths,
convulsions, and/or multi-
organ pathology. The potential
translatability of these findings
to patients was evaluated by
comparing toxicity of
cyclocreatine in wild-type
mice to creatine transporter-
deficient mice, a model of the
human disease. A
biodistribution study indicated
greater accumulation of
cyclocreatine in the brains of
wild-type mice, consistent
with its ability to be
transported by the creatine
transporter. Subsequent
toxicology studies confirmed
greater sensitivity of wild-type
mice to cyclocreatine-induced
toxicity. Exposure at the no
observed adverse effect level
In creatine transporter-
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deficient (554 ug*hr/ml) mice
exceeded exposure at the
maximum tolerated dose in

wild-type (248 ug*hr/ml) mice.

When dosed at

300 mg/kg/day for 3 months,
cyclocreatine-related
mortality, convulsions, and
multi-organ pathology were
observed in wild-type mice
whereas there were no
adverse findings in creatine
transporter-deficient mice.
Brain vacuolation was
common to both strains.
Although transporter-deficient
mice appeared to be more
sensitive, the finding had no
functional correlates in this
strain. The results highlight
the importance of considering
models of disease for
toxicology in cases where
they may be relevant to
assessing safety in the
intended patient population.
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In the present study, a new genetically
modified rice producing phytase-
lactoferricin fusion protein, BPL9K-4, was
evaluated for safety in a 90-day rat feeding
study. Rats were fed rodent diets
formulated with BPL9K-4 rice, and were
compared with rats fed diets formulated
with its corresponding non-transgenic
parental rice 9 K, commercially available
non-transgenic rice Weiyou64, and a basal
diet. BPL9K-4 and 9 K rice were
formulated into diets at concentrations of
15%, 30% and 60%, and Weiyou64
common rice was added to diets at
concentration of 60%. AIN93G diet was set
as a basal-diet control. Diets of all groups
were fed to rats (10/sex/group) for 90
days. Compared with rats in the 9 K,
Weiyou64 and the basal-diet group, rats
fed the BPL9K-4 diet did not show any
treatment-related adverse effects on
mortality, body weights, feed consumption,
clinical chemistry, hematology, organ

weights and gross and microscopic

pathology. Under the conditions of this
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study, the genetically modified BPL9K-4
diets did not cause any toxicologically
significant effects in rats following 90 days
of dietary administration as compared with
rats fed diets with the corresponding non-
transgenic control diet and the basal-diet
group. The results indicated that BPL9K-4
rice is as safe as its conventional

comparators.
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Systematic reviews (SRs) are
common practice in clinical
and public health research,
but less common in non-
human animal research.
Systematic reviews of animal
studies can be valuable to
inform clinical research, to
evaluate the need for further
animal experiments on a
given topic, and to assess the
hazard of an environmental
exposure in the evaluation of
toxicological studies. In the
last 10 years, there has been
an increase in the number of
SRs of animal research, as
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well as several publications
with detailed guidance on how
to perform high-quality
systematic reviews of
experimental animal studies.
In order to evaluate current
analytical approaches used in
SRs of animal studies, easily
identify all systematic reviews
on a specific topic, and
subsequently the original
animal studies and their
results and promote
awareness and understanding
of these emerging
approaches, we compiled a
database of SRs of animal
studies. The database was
developed using a rigorous,
systematic approach and
covers a broad range of
research fields: preclinical
research, toxicology,
environmental health, and
veterinary medicine. The
database currently includes
3113 SRs of animal studies
(search date June 2019). In
addition to bibliographical
information, data on whether
or not a risk of bias
assessment and meta-
analysis were conducted were
extracted. For future users,
the search features of the
database provide users with a
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platform to identify and select
SRs with a particular
characteristic for export to
Microsoft Word or Microsoft
Excel. From there, users may
perform additional data
extraction to meet their
research needs. The
database is freely available
at www.Mendeley.com (link).
The database provides
methodologists a
comprehensive source that
can be used to explore and
advance the current
methodology applied to SRs
of animal studies, and can
help researchers to easily
identify all systematic reviews
on a specific topic, and
subsequently the original
animal studies and their
results and avoid duplication
and unnecessary animal
research.
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In silico models are used to
predict toxicity and molecular
properties in chemical safety
assessment, gaining
widespread regulatory use
under a number of legislations
globally. This study has
rationalised previously
published criteria to evaluate
quantitative structure-activity
relationships (QSARS) in
terms of their uncertainty,
variability and potential areas
of bias, into ten assessment
components, or higher level
groupings. The components
have been mapped onto
specific regulatory uses (i.e.
data gap filling for risk
assessment, classification
and labelling, and screening
and prioritisation) identifying
different levels of uncertainty
that may be acceptable for
each. Twelve published
QSARs were evaluated using
the components, such that
their potential use could be
identified. High uncertainty
was commonly observed with
the presentation of data,
mechanistic interpretability,
incorporation of toxicokinetics
and the relevance of the data
for regulatory purposes. The
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assessment components help
to guide strategies that can be
implemented to improve
acceptability of QSARs
through the reduction of
uncertainties. It is anticipated
that model developers could
apply the assessment
components from the model
design phase (e.g. through
problem formulation) through
to their documentation and
use. The application of the
components provides the
possibility to assess QSARsS
in a meaningful manner and
demonstrate their fithess-for-
purpose against pre-defined
criteria.
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The presence of active
pharmaceutical ingredients
(APIs) in adulterated or
contaminated dietary
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supplements is a current
product safety concern. Since
there are limited guidelines,
and no published consensus
methods, we developed a tier-
based framework
incorporating typical lines of
evidence for determining the
human health risk associated
with APlIs in dietary
supplements. Specifically, the
tiered approach outlines
hazard identification and
decision to test for APIs in
products based on criteria for
likelihood of contamination or
adulteration, and evaluation of
manufacturer production
standards. For products with
detectable levels of APIs, a
variety of default approaches,
including the use of fraction of
the therapeutic dose and the
threshold of toxicological
concern (TTC), as well as
health-based exposure limits
(HBELSs) are applied. In order
to demonstrate its practical
use, as well as any limitations
and/or special considerations,
this framework was applied to
five dietary supplements
(currently available to the
public). We found that the
detected levels of APIs in
some dietary supplements
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were above the
recommended dose of the
drugs, and thus, pose a
significant health risk to
consumers and potentially
workers involved in
manufacturing of these
supplements. The results
support the value of increased
product quality surveillance
and perhaps regulatory
activity.
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B-Glucans are abundant
bacterial, yeast, and fungal
cell wall polysaccharides that
have been shown to activate
the immune system.
Establishment of an
occupational exposure limit
(OEL) for B-glucan exposure
Is critical to the protection of
worker health, as these
exposures have been linked
to immunosuppressive and
inflammatory reactions and
possibly the development of
respiratory diseases.
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Detectable concentrations of
B-glucans have been
identified in common
occupational inhalation
exposure scenarios, such as
in the agricultural and waste
management sectors.
However, no published
exposure benchmarks for
inhalation of B-glucans are
available for workers or the
general population. Thus, a
health-based OEL for
inhalation exposure of
workers to B-glucans was
derived based on
consideration of human and
non-human effect data for this
class of compounds and
contemporary risk
assessment methods. The
weight of the evidence
indicated that the available
data in humans showed
significant methodological
limitations, such as lack of a
representative study size,
appropriate control
population, and clear dose-
response relationship. Thus,
an OEL of 150 ng/ms was
derived for B-glucans based
on the most relevant
nonclinical study. This OEL
provides an input to the
occupational risk assessment
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process, allows for
comparisons to worker
exposure, and can guide risk
management and exposure
control decisions.
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Sulfamethoxazole-
Trimethoprim residues in eggs
can cause risks to human
health. The most common
cause of residues in eggs
results from failure to meet an
appropriate withdrawal
interval. The aim of this study
was to determine the quantity
and duration of
sulfamethoxazole-
trimethoprim residues in eggs
and evaluate the drug
elimination parameters in egg
components and whole egg to
better estimate the withdrawal
interval of sulfamethoxazole
and trimethoprim following
oral administration for 7 days
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at a purposed dosage
regimen (time average

46 mg kg day- for
sulfamethoxazole, time
average 25 mg kg day- for
trimethoprim). Residues of
sulfamethoxazole and
trimethoprim in alboumen and
yolk were analyzed by ultra-
performance liquid
chromatography mass
spectrometry. A greater
percentage of
sulfamethoxazole was
distributed into the albumen
(91.53-96.74%) and a greater
percentage of trimethoprim
was distributed into yolk
(63.92—77.36%) during
treatment. The residues levels
in whole egg declined below
or reached the limit of
quantification until 13 days for
SMZ and TMP respectively.
The withdrawal interval for
SMZ and TMP were 43 days
and 17 days respectively
using the FDA tolerance
method.
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Cassia occidentalis Linn (CO) is an
annual/perennial plant having
traditional uses in the treatments of
ringworm, gastrointestinal ailments
and piles, bone fracture, and wound
healing. Previously, we confirmed the
medicinal use of the stem extract
(ethanolic) of CO (henceforth CSE) in
fracture healing at 250 mg/kg dose in
rats and described an osteogenic
mode of action of four phytochemicals
present in CSE. Here we studied
CSE's preclinical safety and toxicity.
CSE prepared as per regulations of
Current Good Manufacturing Practice
for human
pharmaceuticals/phytopharmaceuticals
and all studies were performed in
rodents in a GLP-accredited facility. In
acute dose toxicity as per New Drug
and Clinical Trial Rules, 2019 (prior
name schedule Y), in rats and mice
and ten-day dose range-finding study
in rats, CSE showed no mortality and
no gross abnormality at 2500 mg/kg
dose. Safety Pharmacology showed
no adverse effect on central nervous
system, cardiovascular system, and
respiratory system at 2500 mg/kg
dose. CSE was not mutagenic in the
Ames test and did not cause
clastogenicity assessed by
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its osteogenic effect.

In vivo bone marrow genotoxicity
assay. By a sub chronic (90 days)
repeated dose (as per OECD, 408
guideline) study in rats, the no-
observed-adverse-effect-level was
found to be 2500 mg/kg assessed by
clinico-biochemistry and all organs
histopathology. We conclude that CSE
Is safe up to 10X the dose required for
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Elemental impurities (EIs)
profiling in final
pharmaceutical products is
often not adequately treated,
however it is crucial problem
in pharmaceutical analysis by
reason of the various
regulatory authorities (like
ICH Q3D guideline). Els in
pharmaceuticals may arise
from numerous sources of
which the herbal ingredients
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are not a frequent subject of
pharmaceutical analyses.
However, based on number of
traditional use registrations
per year for herbal medicinal
products (HMPs) in the EU, it
can be stated that
monocomponent HMPs are
still very popular for use. Due
to the high frequency of use,
exposure to Els from HMPs
may be high during long-term
use. The aim of our article
was Ni and Cr impurities
profiling of Valeriana
officinalis L., radix (Valerian
root) as an example of the
HMP available in Polish
pharmacies for the relief of
mild nervous tension and
sleep disorders. The choice of
metals was justified by: (1) a
single dose of Ni administered
via oral route can induce
dermatitis in nickel-sensitised
individuals; (2) Cr is a very
problematic element from
toxicological point of view.
Our results indicate that the
standards of the ICH Q3D
guideline are met for all Els.
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Occupational asthma is an
important health problem that
can include exacerbation of
existing asthma, or induce
new asthma either through
allergic sensitisation, or non-
iImmunological mechanisms.
While allergic sensitisation of
the respiratory tract can be
acquired to proteins, or to low
molecular weight chemicals
(chemical respiratory
allergens) this article is on the
latter exclusively.

Chemical respiratory allergy
resulting in occupational
asthma is associated with
high levels of morbidity and
there is a need, therefore, that
chemicals which can cause
sensitisation of the respiratory
tract are identified accurately.
However, there are available
no validated, or even widely
accepted, predictive test
methods (in vivo, in vitro or in
silico) that have achieved
regulatory acceptance for
identifying respiratory
sensitising hazards. For this
reason there is an important
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reliance on human data for
the identification of chemical
respiratory allergens, and for
distinguishing these from
chemicals that cause
occupational asthma through
non-immunological
mechanisms.

In this article the reasons why
it is important that care is
taken in designating
chemicals as respiratory
allergens are reviewed. The
value and limitations of
human data that can aid the
accurate identification of
chemical respiratory allergens
are explored, including
exposure conditions,
response characteristics in
specific inhalation challenge
tests, and immunological
investigations.
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According to the International
Agency for Research on
Cancer classification,
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formaldehyde is a human
carcinogen that targets the
nasal cavity. In humans and
rats, inhaled formaldehyde is
primarily deposited in the
nasal cavity mucosa,
metabolized to the less toxic
formic acid, and finally
excreted into the urine or
exhaled. Thus, formaldehyde-
Induced nasal carcinogenicity
may be a direct effect of
formaldehyde itself, although
the underlying mechanisms
remain unclear. With regard to
cytotoxicity, degeneration and
necrosis of nasal respiratory
cells occur in rats after short
exposure to formaldehyde.
Cell proliferation is increased
in the damaged cells,
suggesting its critical roles
both in the early stages and
throughout the entire process
of nasal carcinogenicity.
Hyperplasia, squamous
metaplasia, and dysplasia of
the damaged epithelium
frequently appear as
morphological precursor
lesions. With regard to
genotoxicity, in addition to
DNA-protein crosslinks,
oxidative DNA damage also
occurs in the exposed nasal
mucosal cells. Sustained
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exposure to formaldehyde
may cause nasal
carcinogenicity through
cytotoxicity and auxiliary
genotoxicity. In this review, we
discuss adverse outcome
pathways through which
cytotoxicity can lead to
carcinogenicity and the
development of integrated
approaches for testing and
assessment for nongenotoxic
carcinogens.
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The safety testing of
pharmaceutical candidates
has traditionally relied on data
gathered from studies in
animals, and these sources of
information remain a vital
component of the safety
assessment for new drug and
biologic products. However,
there are clearly ethical
implications that attend the
use of animals for safety
testing, and FDA fully
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supports the principles of the
3Rs, as it relates to animal
usage; these being to replace,
reduce and refine. We provide
an overview of some of the
events and activities (legal
and programmatic) that have
had, and continue to have,
the greatest impact on animal
use in pharmaceutical
development, and highlight
some ongoing efforts to
further meet the challenge of
achieving our mission as
humanely as possible.
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