
NAMI functional coating on paper

Grace Poon

13 Jan 2023

1



NAMI Confidential

Background of Invention

In food industry, Per/polyfluoroalkyl substances (PFAS) are mixed with paper
pulp or coated on paper packaging to improve the water and oil resistance for
temporary storage of food.
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However, Per/polyfluoroalkyl substances
(PFAS) can cause reproductive and
developmental, liver and kidney, and
immunological effects in laboratory
animals.
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PFAS: Per/polyfluoroalkyl substances

PFOS: Perfluorooctane sulfonic acid
PFOA: Perfluorooctanoic acid
PTFE: Polytetrafluoroethylene

Issues with some PFAS
- Toxic
- Bioaccumulation (refers to the buildup of 

persistent chemical substances in the body)
- Non-biodegradable

Examples of PFAS Chemicals
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What is NAMI Nano-shield Coating Made of?

Nanoparticle

Nanotube

Nanocrystal

- The functional coating is made of Nanocomposite materials.
- Nanocomposite material refers to composites in which at least one solid phase has nanoscale 
morphology such as nanoparticle, nanotube, nanocrystal or lamellar nanostructure

Non-polymer based material

Polymer based material

OR

Nanocomposite
Material
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NAMI Nano-shield Coating on Paper
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NAMI Nano-shield Coating -- Merits

Property & Performance PFAS
NAMI

Nano-shield Coating

Water resistance 
(ISO 535, water absorptiveness – Cobb method2, g/m2)

< 20 <1

Grease/oil resistance 
(TAPPI T-559 KIT TEST3)

> 7 12

Fluorine free Х √

Biodegradable Х √

Dry weight amount on paper
(g/m2)

3-10 10-30

Table 1: Comparison of NAMI Nano-shield Coating to traditional shielding material (PFAS1)
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1 PFAS: Per/Polyfluoroalkyl substances
2 Cobb: number smaller, water resistance better
3 TAPPI T-559 KIT TEST: Kit no. 1 -12, higher the ‘Kit’ value, the higher the resistance to grease/oil
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NAMI Nano-shield Coating -- US Patent & FDA Testing
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NAMI Nano-shield Coating on Paper - Hydrophobicity

Water contact angle of (a) blank 300 g/m2 brown cardboard paper and (b) 300 g/m2

brown cardboard paper with nano-shield coating. 

(a) (b)
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ISO 535/ TAPPI T 441

Paper and board – Determination of

water absorptiveness -- Cobb test

Sample Cobb60 (g/m2)

120 g blank paper 29 

NAMI coated paper 0
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NAMI Nano-shield Coating on Paper - Water Resistance
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NAMI Nano-shield Coating on Paper - Oleophobicity

Peanut oil droplet on (a) blank 300 g/m2 brown cardboard paper and (b) 300 g/m2 brown 
cardboard paper with nano-shield coating. 

(a) (b)
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Peanut oil contact angle on (a) blank 300 g/m2 brown cardboard paper and (b) 300 g/m2

brown cardboard paper with nano-shield coating. 

(a) (b)

Peanut oil was absorbed
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NAMI Nano-shield Coating on Paper - Oleophobicity
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TAPPI T 559 / T 559 cm-02

Grease resistance test for paper and

paperboard – Kit test

Kit solutions: castor oil, toluene & n-heptane

Sample Kit value

120 g blank paper <1

NAMI coated paper 12
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NAMI Nano-shield Coating on Paper -- Oil Resistance
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NAMI Nano-shield Coating on Paper – Test on WVTR

Sample WVTR (g/(m2·day)) % reduction

Plain 120 g brown paper 3,210.4 ± 9.7 -

NAMI-paper sample 1,159.8 ± 3.4 63.9%
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Preliminary test shows paper with NAMI nanocomposite coating can 
reduce WVTR by ~64%.

Water vapor transmission rate (WVTR) 
• ASTM E96
• Water method
• Temperature: 38oC
• Humidity: 10% RH 
• Testing area: 32.95 cm2
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NAMI Nano-shield Coating on Paper – Aerobic Biodegradability

Aerobic Biodegradation
-- ASTM D5338/D6868

Test sample (100 g / bottle)
▪ A: Control (sterilized compost + blank 

paper + coated paper)
▪ B: Blank (compost + uncoated paper)
▪ C: NAMI sample (compost + coated 

paper)

Paper was not observed after 67 days !

B CA

Day 0

B CA

Day 67
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NAMI Nano-shield Coating on Paper – Seawater Biodegradability

Seawater Biodegradation
-- ASTM D6691

Test sample
▪ Bottle 1: Control (seawater only)
▪ Bottle 2: Blank (seawater + uncoated 

paper)
▪ Bottle 3: NAMI sample (seawater + coated 

paper)

1                   2                    3

1                   2                    3

Day 0

Day 105

The size of paper was greatly reduced! 
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Future Applications

NAMI
Nanocomposite

Packaging

Water Resistance Oil Resistance

Oxygen
Barrier

Moisture
Barrier

Biodegradable

High StrengthUV Blocking

Personal
Care

Medical & 
Hygiene

Dining Wares

Food & Sauce

Luxury Goods

Beverage
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Hong Kong 
Re-industrialization 
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Other Potential Applications are Welcome
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