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Origin of Forest Sector Nanotechnology

Nanocrystalline

Cellulose (NCC)

Acid Hydrolysis

H2SO4

http://nutrition.jbpub.com/resources/

(a) Cellulose fibers

(b) Macrofibril

(c) Microfibril

(d) Chains of      

cellulose 

molecules
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Nanocrystalline Cellulose (NCC)

Rodlike in shape

TEM image of cotton cellulose nanocrystals: J.-F. Revol

Crystallite dimensions, 

200 nm x 10 nm x 5 mm

OSO3
-

CH2OH CH2

CH2OH

H
+

O O

OOO O

O

OH

OH
OH

OH

OH

OH

(<1% by wt)



4© FPInnovations

NCC

Changing Physical Properties
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Comparison of Nano and Micro Cellulose

20% NCC in paper

20% MCC in paper
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Conversion of Bleached Pulp into 

Nanocrystalline Cellulose (NCC)

ÅBreakthrough in 2006

ÅPaprican is now able to produce kilograms 

of NCC in its pilot plant

ÅOpened the door to new products and 

applications

ÅEngineering design in place for a 1 

tonne/day plant at a mill
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Risk Assessment of NCC

Overall Task

Worker exposure

Emissions

Regulations, humans 

&  wildlife

Product

Disposal Consumer

Exposure
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Risk = Exposure x Toxicity

ÅEnvironment

ïInitial focus on aquatic 

toxicity assessment

ÅRegulatory tests 

ÅIn-depth testing

ïExposure assessment and 

bioaccumulation potential

ÅHuman health and safety

ïInitial focus on 

occupational exposure

ïMammalian toxicity testing 

in progress
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Marketing NCC in Canada

Registration Requirements

ÅPrior to market introduction components 

need to be on the Domestic Substances 

List (DSL)

ÅFor new substances (such as NCC), 

companies are required to submit a 

notification to Environment and Health 

Canada

ïNew Substances Notification 

Regulations (NSNR)
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NCC Registration Requirements

ÅChemical and physical characteristics

ÅMSDS safety data sheet

ÅA summary of test data relevant to identifying hazards 

to the environment and human health

ÅDepending on the level of assessment it could include

ïAcute toxicity tests using either fish, daphnia or 

algae

ïData from one acute mammalian oral toxicity test
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FPInnovations Monitoring

Daphnia magna CeriodaphniaRainbow trout

Fish Reproduction Tests

Acute Acute Sublethal-Reproduction
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Collaborative In-Depth Studies

Whole Organism Tests (Env. Can.)

ÅñEcosystemò approach (applied to 14 Nano materials)

Bacteria Algae

Crustacean Hydra


