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IMPROVING BARRIER PROPERTIES WITH CELLULOSE NANOCRYSTALS

Richard Berry — CelluForce - Montreal
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Use of a new material to improve
properties:

Cellulose NanoCrystals
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What are Cellulose Nanocrystals?
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= Needleshaped
=5 nm s« 100 nm (201 aspect ratio)
D.1-5% addition typical addition levels
Stable up ta 280 °C
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Safe and sustainable additive

= Numersus human health and safety tests have shown that GelluFarce NGO
& benign

» GelluForce NGG® i a biomaterial produced fiom asustainable source

* Provides GHG and wiater emissions reduction inseveral applications
walidated thaugh independent sources

ﬂ')
= Cellufaroe MOCS has reseted regulstory clearansces in muttiple jurisdictions
= Complies with Canada's DSL

= Complies with T5C Aregulations in the United States
= REACH exempt underthe palymer exemption rule
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How to use CNC in biopackaging?

Three main approaches:

1. Incorporate CNC into the main biopolymer matrix as
an additive to native biopolymers

2. Incorporate CMC during the polymerization step of a
synthetic polymer

3. Coat films with a CNC-based Tormulation

(Can also apply to comventional polymers)

Approach 3 — CNC Coating of films

Case Study
CNC coated PLA

Materials & Coating Process

= [Materials
= Coating: CNC agueous dispersion + plasticizer
= Substrate: commercial grade PLA film

= Coating process

1. Increase of substrate's
surface energy by Corona
treatment

2. R30microgravure
= Gravure surface: 30 mesh

linesfinch

= Average wet coating
thickness: 30-45 pm
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= Preservation of optical clarity
= Wery high cptical transparency with small reughness difference
for varicus lcadings

= |mprovement of barrier properties
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Results Challenges & future developments

= Materials challenges
= Coating formulation must be optimized to fit existing industrial processes
= CMC & considered a moderate vater-vapar barrier
= Processing challenges
= Substrate ik compatibility i key to coating quality
= Barrier results depend on GMC particle's alignment during coating
process
= How to owercomelimitations?

= Work closely with industrial partres to understand their processing
constraints & needs

= Test different technolagies to imprave GNG/substrate oem patibility

= Combine different technalogies to attain multiple barrier targets such as
multilayer and muttiadditive biopack aging
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Contact: Richard.berry@ celluforce.com

Industrial production of
CelluForce NCC®

= Located in Windsor, Quebec,
Canaia

= Plant builtin 2012

= Largest facility of its kind in the
wrld

= Capatity of 300 tonnes per year

= Excellent product quality and batch
to hatch reproducibility

= Shipped as dried powder or liguid

= hext step: 3 000 tpy




