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The presence of impurities in drugs is
unavoidable. As impurities offer no direct
benefit to the patient, it is critical that
impurities do not compromise patient
safety. Current guidelines on the
derivation of acceptable impurity levels
leave aspects of calculations open for
interpretation, resulting in
inconsistencies across industry and
regulators. To understand current
impurity qualification practices from a
safety standpoint, regulatory

expectations and the safety risk that
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impurities pose, the 1Q DruSafe
Impurities Working Group (WG)
conducted a pharmaceutical industry-
wide survey. Survey results highlighted
areas that could benefit from
harmonization, including nonclinical
species/sex selection and the application
of adjustment factors (i.e., body surface
area). Recommendations for alignment
on these topics is included in this
publication. Additionally, the WG
collated repeat-dose toxicity information
for 181 starting materials and
intermediates, reflective of
pharmaceutical impurities, to
understand the toxicological risks they
generally pose in relation to the drug
substance (DS) and the assumptions
surrounding the calculation of qualified
impurity levels. An evaluation of this
dataset and the survey were used to
harmonize how to calculate a safe limit
for an impurity based on toxicology
testing of the impurity when present
within the DS.
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Disparity in the results from human

observational and clinical studies is not
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uncommon, but risk assessment efforts
often judge one set of data more relevant
with the loss of valuable information.
The assessment for perfluorooctanoate
(PFOA) is a good example of this
problem. The estimation of its safe dose
1s disparate among government groups
due in part to differences in
understanding of its half-life in humans.
These differences are due in part to
incomplete information on sources of
exposure in the human observational
half-life studies, which have been
routinely acknowledged, but until
recently not well understood. Exposure
information is thus critical in
understanding, and possibly resolving,
this disparity in PFOA safe dose, and
potentially for disparities with similar
chemistries when both human
observational and clinical findings are
available. We explore several hypotheses
to explain this disparity in PFOA half-
life from human observational studies in
light of findings of a clinical study in
humans and relevant exposure
information from a recent international
meeting of the Society of Toxicology and
Environmental Chemistry (SETAC).
Based on information from both human
observational studies and clinical data,
we proposed a range for the half-life for
PFOA of 0.5-1.5 years, which would
likely raise many existing regulatory safe
levels if all other parameters stayed the

same.
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The safety of microbially-derived food
enzymes must be carefully assessed
before market introduction. The
production strain's safety is central to
the assessment. In this paper, we have
determined that DSM's Bacillus subtilis
strain lineage can be considered safe for
food enzyme production. The mutations
introduced into this non-pathogenic and
non-toxigenic microorganism do not lead
to any safety concerns, as ensured by a
thorough characterization of the strain
lineage. The safety of both targeted and
randomly introduced changes into the
production strain's genome is confirmed
by validating the absence of vector
sequences and antibiotic resistance genes
in all relevant production strains, and by
demonstrating absence of cytotoxic
peptide production. Furthermore, three
food enzyme preparations produced by
strains within this lineage did not show
genotoxic potential. 90-day oral toxicity
studies performed with the same enzyme
preparations did not reveal

toxicologically significant adverse effects.
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These results demonstrate absence of
safety concerns from the introduced
genetic modifications. Based on the
establishment of this safe strain lineage,
we postulate that future enzymes
produced by current and new strains
derived from the lineage can be safely
developed without additional
genotoxicity and systemic toxicity
studies, allowing for a reduction of
animal testing without compromising on

product safety.
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In drug development, nonclinical safety
assessment is pivotal for human risk
assessment and support of clinical
development. Selecting the
relevant/appropriate animal species for
toxicity testing increases the likelihood of
detecting potential effects in humans,
and although recent regulatory
guidelines state the need to justify or dis-
qualify animal species for toxicity
testing, individual companies have
developed decision-processes most

appropriate for their molecules,

experience and 3Rs policies. These
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generally revolve around similarity of
metabolic profiles between toxicology
species/humans and relevant
pharmacological activity in at least one
species for New Chemical Entities
(NCEs), whilst for large molecules
(biologics) the key aspect is
similarity/presence of the intended
human target epitope.

To explore current industry practice, a
questionnaire was developed to capture
relevant information around process,
documentation and tools/factors used for
species selection. Collated results from
14 companies (Contract Research
Organisations and pharmaceutical
companies) are presented, along with
some case-examples or over-riding
principles from individual companies. As
the process and justification of species
selection is expected to be a topic for
continued emphasis, this information
could be adapted towards a harmonized

approach or best practice for industry

consideration.
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Kluyveromyces lactis is broadly
considered as a safe yeast in food and a
suitable organism for the production of
food enzymes. The K. lactis enzyme
production strains of DSM are used to
produce a variety of enzymes, for
example beta-galactosidase (lactase),
chymosin and esterase. All of these
production strains are derived from the
same lineage, meaning they all originate
from the same ancestor strain after
classical mutagenesis and/or genetic
engineering. Four different enzyme
preparations produced with strains
within this lineage were toxicologically
tested. These enzyme preparations were
nontoxic in repeated-dose oral toxicity
studies performed in rats and were non-
genotoxic in vitro. These studies confirm
the safety of the DSM K. /actis strains as
a production platform for food enzymes,
as well as the safety of the genetic
modifications made to these strains
through genetic engineering or classical
mutagenesis. The outcome of the toxicity
studies can be extended to other enzyme
preparations produced by any strain
from this lineage through read across.
Therefore, no new toxicity studies are
required for the safety evaluation, as
long as the modifications made do not
raise safety concerns. Consequently, this
approach is in line with the public
ambition to reduce animal toxicity

studies.
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Dicyclopentadiene (DCPD) is an olefinic
hydrocarbon which is manufactured and
imported into the European Union (EU)
at greater than 1000 tons per year.
Concerns related to fetotoxic effects
observed in reproductive toxicity studies
at high doses led the REACH registrants
to self-classify DCPD as a Category 2
reproductive toxicant under the EU CLP
Regulation. DCPD was also reviewed in
the European Union in the frame of an
ongoing European Chemical Agency
(ECHA) Community Rolling Action Plan
(CoRAP) procedure and under the
French National Strategy on Endocrine
Disruptors (SNPE). To elucidate whether
the developmental effects may be
triggered by an endocrine mode of action,
the Lower Olefins Sector Group (LOSG)
of the European Chemical Industry
Council (CEFIC) formed an ad hoc expert
team to review the available scientific
information pertaining to the potential
endocrine activity and adversity of

DCPD. Existing experimental data was
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complemented with structure activity
modelling using ECHA-recommended
(Q)SAR tools. Overall, considering the
available information from (Q)SAR,
mechanistic in vitro and in vivo studies,
no indication of endocrine-mediated
adversity was found. Hence, the
available evidence supports the
conclusion that DCPD does not cause
developmental toxicity via an endocrine
mode of action. Further work is ongoing

to support this conclusion.

L7z > T, FIFATREZ2FEHLL,
DCPD MWWk OIER % L TR g7
PEZ G| & 2 S0 & ) kA Sk
Do ZOREEmESRT D & b HIEENE
TP Td,

>77,

Research article

Ability of mathematical models to predict human in vivo percutaneous penetration

of steroids

Anuk Burli, Rebecca M. Law, Howard I. Maibach

Article 105041
Purchase PDF

Original

AEIC Trial powered by NICT

Human skin is a common route for
topical steroids to enter the body. To aid
with risk management of therapeutic
steroid usage, the US Environmental
Protection Agency estimates
percutaneous penetration using
mathematical models. However, it is
unclear how accurate are mathematical
models in estimating percutaneous
penetration/absorption of steroids. In
this study, accuracy of predicted flux
(penetration/absorption) by the main
mathematical model used by the EPA,

the Potts and Guy model based on in
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vitro data is compared to actual human
in vivo data from our laboratory of
percutaneous absorption of topical
steroids. We focused on steroids due to
the availability of steroid in vivo human
data in our laboratory. For most steroids
the flux was underestimated by a factor
10-60. However, within the group itself,
there was an association between the
Potts and Guy model and experimental
human in vivo data (Pearson
Correlation = 0.8925, p = 0.000041).
Additionally, some physiochemical
parameters used in the Potts and Guy
equation, namely log Kp (Pearson
Correlation = 0.7307, p = 0.0046) and
molecular weight (Pearson

correlation = —0.6807, p = 0.0105)
correlated significantly with in vivo flux.
Current mathematical models used in
estimating percutaneous
penetration/absorption did not accurately
predict in vivo flux of steroids. Why?
Proposed limitations to mathematical
models currently used include: not
accounting for volatility, lipid solubility,
hydrogen bond effects, drug metabolism,
as well as protein binding. Further
research is needed in order to increase

the predictive nature of such models for

in vivo flux.
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Analysis of spontaneous reports of
adverse events is an important source of
information that can be used to improve
consumer products. Various agencies
have adverse event reporting
requirements and many companies
collect such data directly from
consumers. Nonetheless, a universal
framework is absent that identifies and
evaluates spontaneously reported
adverse events, and, most important,
assesses the potential association
between exposure and adverse events.
We are presenting a three-part
framework: Phase I - Intake and
Documentation of Original Incidents;
Phase II — In Depth Review and Follow-
up of Phase I Incidents (enhanced,
tailored questionnaire); Phase III -
Association Assessment. The basis for
scoring the strength of association
between exposure and adverse events
requires assessment of standard factors
of association including: temporality;
biological, physiological, or
pharmacological plausibility; results of
de-challenge; results of re-challenge; and
consideration of confounding factors.
Scores tied to the answers to these
questions are totaled for each incident to

determine the strength of association
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between exposure and reported adverse
event. We propose that consumer product
companies come together to adopt such
an association assessment framework to
improve adverse event management,
obtain maximum value from the data
obtained, and use the knowledge derived

to improve overall product safety for

consumers.
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Genotoxicity assessment of chemicals
has a crucial role in most regulations.
Due to labor, time, cost, and animal
welfare issues, attention is being given to
(Q)SAR methods. A strategic application
of alternative methods is to first use a
sequence of conservative (very sensitive)
(Q)SARs and/or in vitro models to arrive
at the conclusion that no further testing
1s necessary for negatives, and to use
mechanistically based, Weight-Of-
Evidence approach to evaluate the
chemicals showing positive results. The
ICH M7 guideline to detect DNA-reactive

impurities in drugs follows these lines

(recommending solely (Q)SAR in step 1).
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However, ICH M7 focuses only on Ames
test. Here a large database of more than
6000 chemicals positive in at least one
endpoint (in vitro gene mutations or
chromosomal aberrations, 1n vivo
micronucleus, aneugenicity) were
analyzed with structural alerts
implemented in the OECD QSAR
Toolbox, resulting in maximum 3% false
negatives. These promising results
indicate that it may be possible to extend
the approach to the whole range of
genotoxicity endpoints required by
regulations. Since structural alerts may
generate false positives, cautious follow-
up of positives is recommended (with
e.g., statistically based QSARs, read
across of similar chemicals, expert
judgement, and experimentation when

necessary).
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The inter-laboratory performance of
Isolated Chicken Eye (ICE)
histopathology scoring was assessed for
predicting EU CLP/UN GHS Cat. 1

surfactants. Furthermore, the predictive
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capacity of ICE histopathology was
evaluated for the combined dataset of
surfactants and existing data for non-
extreme pH (2 < pH < 11.5) detergents.
Use of ICE histopathology led to
increased sensitivity compared to the
ICE test method alone for surfactants.
When combined with the existing dataset
of detergents, use of histopathology in
addition to the standard ICE test method
decreased the false negative rates from
64% (14/22) to 27% (6/22); increased
accuracy from 53% (16/30) to 77%
(23/30); and led to acceptable level of
false positives (from 0/8 to 1/8 (12.5%).
Moreover, good reproducibility of ICE
histopathology predictions conducted on
the same slides was found between
pathologists and peer-reviewers from
three independent laboratories (10/12 or
83%) and over time. Use of ICE
histopathology was therefore found
suitable to predict EU CLP/UN GHS Cat.
1 surfactants and non-extreme pH
detergents. In addition, appropriate
reproducibility of ICE histopathology
was found, provided that i) an internal
peer-review system was in place; ii)
original slides were assessed to enable
evaluation of three dimensional effects;

and iii) appropriate training and

proficiency appraisal were conducted.
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Modern perspectives on the risk
assessment of carcinogenic potential of
chemicals have taken shape within the
last two decades. This has been due to
both developments in the understanding
of the biology and etiology of cancer and
by advances in in silico and in vitro
assays. Moving away from a conventional
binary carcinogen/non-carcinogen model,
modern frameworks offer more nuanced
classification structures based on the
understanding of mechanisms involved
or potentially involved in rodent
carcinogenicity. Given these
developments, a scientific session at the
2020 Winter Meeting of the Toxicology
Forum was organized to explore the
impact these innovative approaches will
have on food safety assessments and
what considerations should be addressed
in developing a new carcinogenic risk
assessment approach for substances in
foods. The session reviewed challenges
faced by food toxicologists and risk
assessors, current standard approaches
for evaluating carcinogenic risk of food
substances, limitations of these standard
approaches, and potential methods to

implement next generation assays and
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modern carcinogenic frameworks into
food safety assessments. Current
perspectives of US regulatory, industry,
and academic stakeholders were
represented during speaker
presentations and a moderated Panel
Discussion. This Workshop Report
provides an overview of key themes and
information presented during the
session. Summary statements were
prepared by the authors and reviewed by
the presenters but do not necessarily
represent the position or policy of the
FDA, the EPA, or other affiliations.
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The Cosmetic Regulation (EC) No
1223/2009 specifically covers the risk of
nanomaterials used in cosmetic products.
If there are concerns regarding the safety
of a nanomaterial, the European
Commission refers it to the SCCS for a
scientific opinion. The Commission
mandated the SCCS to identify the
scientific basis for safety concerns that
could be used as a basis for identifying
and prioritising nanomaterials for safety

assessment, and to revisit previous

inconclusive SCCS opinions on

b4t &R HI(EC)No 1223720009 . 1t
MSRICERINSG T/ MHDOVRIZR
KIZHN—LTWET, T/#HHEHOE
2HICEAT BN HLEE. FINE
EXSFIREMERDIHIZSCCSIZE
ELFEd . FERIE. REFHEDH
DF/#HHEHEL. BEIBLATI S
ODEBELTHEATELIRELD
BEORZEMIRAZTHFEL. HEED
BRICBEMLGZIRIDBESERTET
51012 /M HIZEIT HLBIDRE



https://www.sciencedirect.com/science/article/pii/S0273230021001872
https://www.sciencedirect.com/science/article/pii/S0273230021001872

Google transledion] AETC Triad

nanomaterials to identify any concerns
for potential risks to the consumer
health.

The SCCS Scientific Advice identified the
key general aspects of nanomaterials
that should raise a safety concern for a
safety assessor/manager, so that the
nanomaterial(s) in question could be
subjected to safety assessment to
establish safety to the consumer. The
Advice also developed a list of the
nanomaterials notified to the
Commission for use in cosmetics in an
order of priority for safety assessment,
and revisited three previous inconclusive
opinions on nanomaterials to highlight

concerns over consumer safety that

merited further safety assessment.
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Hexavalent chromium (Cr(VI))
compounds have been studied
extensively and several agencies have
described their toxicological profile. In
the past, personnel of the Dutch Ministry

of Defence may have been exposed to

Cr(VI) during maintenance activities on
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NATO equipment. To investigate if this
exposure may have caused irreversible
adverse health effects, the Dutch
National Institute for Public Health and
the Environment (RIVM) summarized all
available knowledge from previous
evaluations. This information was
complemented with a scoping review to
retrieve new scientific literature. All
scientific evidence was evaluated in
workshops with external experts to come
to an overview of irreversible adverse
health effects that could be caused by
occupational exposure to Cr(VI)
compounds. This review provides the
hazard assessment for occupational
exposure to Cr(VI) and carcinogenic
effects by integrating and weighting
evidence provided by international
agencies complemented with newly
published studies. It was concluded that
occupational exposure to Cr(VI) can
cause lung cancer, nose and nasal sinus
cancer in humans. Cr(VI) is suspected to
cause stomach cancer and laryngeal
cancer in humans. It is currently
insufficiently clear if Cr(VI) can cause
cancer of the small intestine, oral cavity,

pancreas, prostate or bladder in humans.
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Hexavalent chromium (Cr(VI))
compounds have been studied
extensively and several agencies have
described their toxicological profile. In
the past, personnel of the Dutch Ministry
of Defence may have been exposed to
Cr(VI) during maintenance activities. To
investigate if this exposure may have
caused irreversible adverse health
effects, the Dutch National Institute for
Public Health and the Environment
(RIVM) summarized all available
knowledge from previous evaluations.
This information was complemented
with a scoping review to retrieve new
scientific literature. All scientific
evidence was evaluated in workshops
with external experts to come to an
overview of irreversible adverse health
effects that could be caused by
occupational exposure to Cr(VI)
compounds. This review focuses on non-
cancer health effects.

It was concluded that occupational
exposure to Cr(VI) can cause perforation
of the nasal septum by chromium ulcers,
chronic lung diseases, including asthma,
rhinitis, pulmonary fibrosis and COPD,
skin ulcers and allergic contact
dermatitis in humans. It is currently

insufficiently clear if Cr(VI) can cause

irreversible diseases due to disturbances
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of the immune system (other than TEZEXBIREMNHSEE. R
allergic contact eczema, allergic asthma | FEDECAT TGN TEHLY,
and rhinitis and chronic lung diseases) or

adverse effects on fertility or prenatal

development in humans
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