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SAFETY TESTING METHODS
CONSIDERATIONS

Are they appropriate?

Are they validated?

Can they be used in multiple jurisdictions?

Do they involve animal use?

Do they need to be notified prior to start?

Are there nanomaterial-specific considerations?
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STANDARDS AND GUIDANCE

e Use standard testing methods: OECD, ISO Standards,
ASTM

— Modifications to standard test methods are allowed, but

justification required
* Good Laboratory Practice (GLP)

— Most commercial labs can do “GLP” testing, which ensures
rigorous methodological standards and recordkeeping. This is a
requirement for most regulatory submissions.

 Some guidance available
— European Food Safety Authority,

— For new substances, including nanomaterials, may require
additional testing
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SAFETY STUDIES

Human Health

Genotoxicity
Bacterial Assay
In vitro Genotoxicity

In vivo Genotoxicity

Read-across
Cell viability, ROS production
in vitro immunotoxicity
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Dermal/Eye
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Skin Sensitization

Eye Irritation

Oral
Toxicokinetics
Simulated gut barrier

Simulated digestion

Inhalation/Dermal/Oral
Acute toxicity
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Other
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Carcinogenicity
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Tests may not be valid
for nanomaterials

Bacterial assay (Ames)

- Can’t cross the
membrane of the
bacteria

Aquatic invertebrates

- CNs can bind to the
organisms, preventing
movement
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SAFETY STUDIES

Use appropriate concentrations
Realistic delivery

Control groups — other celluloses

- There may be effects — but are they different/similar than other
forms of cellulose?

Sample preparation — consistent method
Specifically for CN, viscosity can be a challenge

— e.g. gavage
Repeat-dose testing, must ensure that the CNs are

uniformly dispersed throughout the food/media
otherwise the organisms get different doses

- Multiple batches must be produced, must be the same each
time
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DETECTION

Important for many studies
— To measure stability, presence, concentration
— To track the CNs in the organism/media

”Conventional” methods not appropriate for CNs

Detection/quantitative measurement
— Electron microscopy

— Mass balance

— Biochemical assays

Labeling of material

— Radiolabel

— Fluorescent label
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DETECTION/QUANTITATIVE MEASUREMENT

e Electron microscopy
* Mass balance

* Biochemical assays

— Standard methods of detection for fiber - AOAC 991.43
(dietary fiber), ANKOM, neutral/acid detergent fiber
methods) have low detection limits

— Glucose anthrone assay

Ong et al. 2020. A 90-day dietary study with fibrillated cellulose in Sprague- /
Dawley rats, Toxicology Reports, 7, 174-182 9 \ ireo Advisors, LLC



DETECTION OF CELLULOSE

Use a label that is stable in the gastrointestinal
tract/organism/test system, but also does not affect the
structure/pchem of cellulose or the toxicity, and is
detectable after the study

— Measure pH stability, changes in physical
chemical properties, extent of labeling of
cellulose

Fluorescent Labeling
— Stable (low pH, enzyme, etc. of digestive tract)
— Low toxicity and cytotoxicity

— Difficulties in quantitatively detecting in biological
fluids and tissue

Radiolabeling
— The standard for toxicokinetic testing

— Most commercial labs are equipped to do
toxicokinetic testing with C14

— Challenge is to find a lab that can do relevant
physical chemical characterization on radiolabeled
materials
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Patel et al. 2021. Fluorescently labeled cellulose nanofibers for
environmental health and safety studies. Nanomaterials, 11, 1015.
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THANK YOU!

Kimberly Ong, Ph.D.

kong@vireoadvisors.com

Vireo Advisors works internationally to
WWW.VIREOADVISORS.COM/BLOG advise organizations about safety and build

consortia for safe commercialization of new
technologies such as bio-based materials,
TWITTER AND LINKEDIN nanotechnologies and nanomaterial-

@VIREO ADVISORS enabled products.
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