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Product Description

CelluRods® 100P/PE are hydrophilic sodium-neutralized sulfated cellulose nanocrystals in spray-dried
powder form. The size, shape, and charges of CelluRods® 100P/PE lead to unique behaviour in
suspensions. The high chemical reactivity of the crystal surfaces makes them customizable for various
applications.

Features and Benefits

= 100% biobased (ISO 16620-2:2015) = Thickens fluids and suspends other particles
= Marine biodegradable (OECD 306) = Forms impermeable barriers

» Readily biodegradable (OECD 301B) = Stabilizes emulsions and foams

» Biodegradable (anaerobic) (OECD 311) = Strengthens structures

* Non-irritating and non-toxic = Lubricates surfaces

= Temperature stability up to 280 °C = Optically active

= EXCIiPACT compliant for CelluRods® 100PE only (excipient grade)

Typical Properties

Property Unit Result
Product form Spray dried powder
Appearance (colour) White to off-white powder
Moisture content % wiw £6.0
Sulfur content mg/kg 5000 - 9000
Crystallinity %, Segal 70 -90
Bulk density g/cm3 0.5-0.8
Particle size (powder) pm 1-50
Particle size! nm <150
pH? 5.0-8.0
Conductivity* puS/cm <350
Viscosity? cP >5
Shelf life year 4
Additional for CelluRods® 100PE
Aerobic plate count CFU/g <100
C. Albicans Absence/lg
Gram negative bacteria Absence/lg
S. Aureus Absence/lg
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1 Analysis made on dispersed powder at 2% w/w in deionized water.

Uses

CelluRods® 100P is a dispersible spray-dried powder which can be incorporated in several media.
CelluRods® 100P can be used as a reinforcing agent in plastics, rubbers, composites, coatings, and
adhesives to improve barrier, strength, stiffness, and thermal stability. In can also be used as an emulsifier,
stabilizer, and thickener in various formulations and fluids. As a relatively new product, CelluRods® 100P
offers many unexplored opportunities for future applications.

CelluRods® 100PE should be used for cosmetics applications where compliance with EXCIPACT is
required.

How to Use

CelluRods® 100P/PE, an easy-to-use powder, is hydrophilic and can be easily incorporated into water or
the aqueous phase of an emulsion. Please use the dispersion technique described below to make sure you
get all the benefit of the product. You can also contact CelluForce at sales@celluforce.com for specific
guidance on your application.

Dispersing small volumes of CelluRods® 100P/PE to 4% w/w or lower

1.  Prepare the required amount of CelluRods® 100P/PE and deionized water to make a suspension
of up to 4% wiw.

2.  Ensure that the beaker to be used is large enough so that the height of the suspension in the
beaker is relatively small. For example, use a 2-L beaker to prepare 1 L of suspension. Otherwise,
there will be less efficient stirring at the top of the suspension.

3.  Add alarge magnetic stir bar. A larger and longer magnetic stir bar will permit a more fluid mixing.
For example, a stir bar of 2.5 cm in diameter and 5 cm in length is typically used for dispersing 1
L suspension in a 2-L beaker.

4.  Add the water into the beaker first and start the magnetic stir bar. Adjust the speed such that the
vortex formed is large enough to reach the tip of the stir bar.

5. Use a sieve to add the CelluRods® 100P/PE progressively into the deionized water while it is
being stirred around the vortex.

e Avoid adding the CelluRods® 100P/PE directly into the heart of the vortex as this may
cause splashing.

e Avoid adding the CelluRods® 100P/PE onto the walls of the beaker as this will reduce the
available surface area which slows down the dispersion. If the CelluRods® 100P/PE does
not sink towards the magnetic stir bar, increase the spin rate such that the stir bar can
physically break up the CelluRods® 100P/PE.

6. As the CelluRods® 100P/PE is being added, there will be an increase in the suspension viscosity
which indicates that the CelluRods® 100P/PE is being dispersed. As such, the rate at which the
magnetic stir bar is spinning should be increased to allow the continuous mixing of the
suspension. Make sure that there is a vortex as this is the only way you can tell that the top portion
of the suspension is being mixed.
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7.  Once all the CelluRods® 100P/PE is added, allow the suspension to mix for at least 60 minutes.
Manually dislodge cellulose nanocrystal gel that may have accumulated on the walls of the
beaker. Allowing the suspension to mix for 1 hour will guarantee a good dispersion.

Dispersing large volumes of CelluRods® 100P/PE to 10% w/w or lower

1.  You will need a paint shaker with clamps (like the ones you see in paint stores) and a paint
container (or similar) in order to perform this procedure.

2. Prepare the required amount of CelluRods® 100P/PE and deionized water to make a suspension
of up to 10% w/w.

3. Ensure that the suspension that will be produced in the paint shaker container takes up no more
than 75% of the total volume of the container. This will allow enough movement to disperse the
CelluRods® 100P/PE.

4.  Add the water into the paint shaker container first followed by the CelluRods® 100P/PE. Avoid
allowing the CelluRods® 100P/PE to hit the inner wall of the container.

5. Run the paint shaker for a total of 30 minutes. Note that the heat formed during the continuous
shaking helps the dispersion of the sample.

6. Open the container and look for nanocellulose pockets. A nanocellulose pocket is a visible
aggregate of dry powder.

7. In the event that there are still dry nanocellulose pockets, run the sample for a second time. 60
minutes in the paint shaker is ample to get a good dispersion.

Sonication

In certain cases, sonication might be required to obtain a very fine dispersion. A good summary of
ultrasonication methods and impact on CelluRods® 100P/PE can be found in the following article:
Ultrasonication of spray- and freeze-dried cellulose nanocrystals in water

Determining the quality of dispersion

The quality of the dispersion can be assessed visually by looking for dry nanocellulose pockets or large
nanocellulose gel blobs.

Nanocellulose pockets

Nanocellulose pockets are essentially tightly packed bundles of dry powder protected by a gel layer. A
nanocellulose pocket looks like a gelatinous material with a solid white core. The gel layer makes it more
difficult for water to penetrate into the dry nanocellulose core. These pockets are seen most commonly on
the inner walls of the container. Allowing the sample to mix longer will eventually get rid of these pockets.

Nanocellulose gel blobs

Gel blobs are typically observed when emptying out the sample from the container. They are difficult to see
in suspension due to their transparency. A gel blob is essentially a volume where there is a slightly higher
concentration of nanocellulose compared to the remainder of the suspension. Since the nanocellulose in
these blobs is already hydrated, they can easily be dispersed through manually stirring by hand.
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Other unsuspended material

When nanocellulose undergoes dispersion from its powder state, it first turns into a gel. Thus, if an
unsuspended material is neither gel-like nor does not have a gel layer, it is likely a contaminant.

Observational techniques

Nanocellulose suspensions can be diluted to 2% w/w and observed between polarized filters. This approach
helps identify unsuspended material that is otherwise invisible in the suspension. At high consistencies (>
5% w/w), the nanocellulose suspension can be placed on a black surface and pressed down to create a
thin CNC gel which will help visualize unsuspended material.

Compatible Solvents

We recommend dispersing CelluRods® 100P/PE in water (deionized preferable). CelluRods® 100P/PE is
also dispersible in solvents with a dielectric constant greater than 35 using sonication, high shear mixing or
through a solvent exchange process. Below is a TEAS plot using Hansen solubility constants that gives
some examples of compatible solvents.
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Note that once the CelluRods® 100P/PE are dispersed in deionized water, some solvents, such as
methanol, can be added to the CelluRods® 100P/PE dispersion without destabilization. The order of
addition is an important factor in the suspension stability and formulators should always form a stable
suspension of CelluRods® in deionized water prior to introducing other solvents or ingredients.

® Registered trademark of CelluForce Inc.
All rights reserved. © 2020-2025 CelluForce Inc. Page 4 of 6



CelluRods® 100P/100PE

‘ CelluForce Technical Data Sheet

Rheological Properties of Aqueous Dispersions

The rheological properties and microstructure of cellulose nanocrystals aqueous suspensions at different
concentrations and shear rates are described in the following article: Rheology of Nanocrystalline Cellulose
Aqueous Suspensions

The main findings are as follows:

Aqueous suspensions are isotropic (disordered) up to 3% w/w.

Phase separates to liquid crystalline (ordered) and isotropic domains at higher concentrations
(samples exhibit a fingerprint texture, and the viscosity profile shows a three-region behaviour)
The suspension behaves as a rheological gel at even higher concentrations

Higher temperatures decrease the viscosity for concentrations below 10% wi/w.

The effects of the ionic strength on the rheology and microstructure of cellulose nanocrystals aqueous
suspensions are described in the following article: lonic strength effects on the microstructure and shear
rheology of cellulose nanocrystal suspensions

The main findings are as follows:

For isotropic suspensions (concentration < 3% w/w), the viscosity of the system diminishes with
increasing ionic strength up to an NaCl concentration of 5 mM.

For biphasic samples (containing liquid crystal domains), the viscosity increases with increasing
ionic strength at low shear rates but decreases at high shear rates up to an NaCl concentration of
5 mM.

For gels, the addition of NaCl up to 5 mM weakens the structure of the gel and decreases the
Viscosity.

For all systems, high concentrations of NaCl (10 and 15 mM) trigger extensive aggregation and
destabilizes the suspensions thus increasing the viscosity.

These findings can be used to give guidance on CelluRods® formulation behaviours in ionic media.

Product Micrographs

Scanning Electron Microscopy (SEM) Transmission Electron Microséopy (TEM)
Spray-dried powder (agglomerates) Individual crystals Individual crystals
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Atomic Force Microscopy (AFM)

Usable Life and Storage

This product has a 4-year shelf life. Store at room temperature and away from ignition sources. Store in dry
conditions with relative humidity < 50%.
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Health and Environmental Information

Product safety, health and environmental information is not included in this document. Read safety
datasheet for the relevant information.

Disposal

Dispose of container and unused contents in accordance with federal, provincial/territorial and local
requirements.

NOTICE: CelluForce assumes no responsibility for the information contained in this document. NO WARRANTY IS GIVEN; ALL
IMPLIED WARRANTIES OF QUALITY OR FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY EXCLUDED.
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