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Food W aste or Shelf-Life Extension

Source:  Food and Agriculture O rganization

• The world’s nearly one billion hungry could be fed on less than 25%  of the food wasted in the US, UK and Europe

• 2.3 billion people are joining the planet by 2050 which will require a 60%  to 70%  increase in global food 
production; or we can just stop throwing food away…
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• Commenced Commercial 
Operations in 2003 to 
Commercialize a 
Technology 

• Co‐Operative Research 
Center for International 
Food Packaging

Early D ays A cquisition IP Space

• Acquired by Kuraray in 2015
• Expands portfolio of 

sustainable high barrier 
resins

• Increases R&D spend for 
product support and 
innovation

• Global patent families
• Provides exclusive use 

of high amylose starch 
for plastic articles 
globally

• Primary film manufacturing and 
product development in 
Melbourne, VIC

• Primary resin manufacturing 
and application development in 
Houston, TX

• Fundamental R&D in Kurashiki 
Japan

Production

The PLANTICTM Story
Challenges & Opportunities
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A high barrier 
therm oplastic 
m ade from  starch

“TPS natural polym er” for m elt 
extrusion coating or extrusion film  
lam ination
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•Special am ylose and am ylopectin starch

•Indirect food contact approval in EU, US, 
Asia M ercosur and ANZ (China in 
progress)



General Business

Natural Polym ers

W here they com e from ….

• 2022 US corn yield of 13.7 billion bushels 

• Replacing the world’s (1) trillion kgs of 
barrier packaging with our this TPS based 
packaging represents 0.14%  of US corn 
production

• Non-G M O  “True Trace” grain program

• 2023 corn plantings 6%  higher than 2022

• Price stability of barrier film

Land required to grow ALL OF the worlds’ barrier packaging = 174 miles2

C orn Production M ap, USA



PRO PERTY
SPA C E
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Therm oform ing M aterial Properties

• This Natural Polym er is an am orphous therm oplastic starch with sim ilar m echanical 
properties to PET

• As a sheet it can be therm oform ed on traditional therm oform ing equipm ent at 
tem peratures between 1200C  – 1300C
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Functional Perform anceBio-Responsible Packaging

Material OTR WVTR

LDPE 6500 18

HDPE 2300 6

PP 2300 11

PLA 600 300

PVC 200 46

PET 90 20

Nylon 6 32 160

MXD6 2.0 80

PVDC 2.0 3

EVOH 44% 1.0 20

EVOH 32% 0.2 60

Natural Polymer 0.5 150

cc/m2/day g/m2/day

25 µm, 23 °C, 50% RH 25 µm, 38 °C, 90% RH

• The presented barrier resins are true 
functional polym ers 

• Barrier perform ance com parable that of 
conventional barrier resins
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Functional Perform anceBio-Responsible Packaging

cm3/m2/24hr.atm  : 10°C, 90/50% RH  ( Mocon test data )

Gauge OTR
100 0.17
120 0.14
150 0.12
200 0.09
300 0.06
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SUSTAINABILITY
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Sustainable     Benefits

• Lowest in class carbon footprint
•
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G reenhouse G as Equivalents

• This can be used to translate C arbon Footprint 
into m eaningful com parisons for consum ers

Plantic ™  EF Plantic ™ R Plantic ™ RB Plantic ™ PF

Acres of forest 2,899 3,029 1,703 2,594

Trees planted 36,795 38,445 21,615 32,918
Homes powered 379 396 223 339
Passenger Cars 491 513 288 439
Driven Miles 5,530,400 5,778,400 3,248,800 4,947,600

Driven Kilometers 8,848,640 9,245,440 5,198,080 7,916,160

M etrics directly linked to corporate sustainability 
report(s) to support sustainability pledge(s)  and 
drive change

“EF type” “R type” “RB type” “PF type”
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Environm ental SolutionsBio-Responsible Packaging

Com postable

Repulpable

Recyclable
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M ultilayer
Solutions
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Extending the 
Natural Polym er 
barrier to paper
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Recyclable and Repulpable m ulti-m aterial 
barrier paper packaging with com postable 
sealant option

•Recyclable coffee bag with degassing valve

kraft paper // extruded TPS layer // PE film

•C om postable coffee bag with degassing valve

kraft paper // extruded TPS layer // bioPBS

Korea Environm ental Packaging 
Institution (Kepi) / The 8th G reen 
Packaging Awards 2018  G rand 
prize (C om postable)

PE Sealing layer 15‐
20µm (or PBS 35 Um)

TPS layer 22µm

Paper (Recyclable or 
Compostable)

Extrusion Lamination

Extrusion Lamination

O TR

23 50% RH

0.61 cc/m 2.day.atm
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Fiber recovery > 97%  from  repulping of 
thin cast TPS //paper lam inate

W estern M ichigan University repulpabilityassessm ent

Reject screen residue appears to be from  the lam inating adhesive
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To pass, Yield of sam ple (%  accepts)
m ust be no less than 85%
for non-bleached paper

75 µm  kraft paper 
lam inated to a 50 Um  
(2 m ils) TPS film

97.5%  and 99.2%  
fiber yield from  
two sam ples
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• O perates at line speeds 
com patible with traditional 
olefinic resins

• Rehydrated high am ylose 
TPS resin

• Low shear screw – barrier 
m ixing screw sufficient

• Low extrusion tem peratures; 
e.g., 900C  to 1050C

• Heated casting drum ; e.g., 
typical tem peratures 
between 850C  and 900C

Processing C onditions Extrusion C oating of the innovation grade TPS
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100%  fiber recovery from  repulping of innovation 
grade TPS extrusion coated onto paper

W estern M ichigan University repulpability assessm ent

No reject screen residue
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SBS cup stock 
extrusion coated with 
20 Um  (0.8 m ils) of 
TPS extrusion coating

100%  and 100%  
fiber yield from  
two sam ples
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• 3-layer coextrusion lines

• Flexibility to change from  
LDPE to HDPE based 
coatings

• C an run in tandem  or two 
pass after the extrusion 
coating of the innovative 
TPS grade

• O r the co-extrusion process 
can be used to apply onto 
pre-m ade ‘Paper/TPS ctg’ 
brought from  a different 
location

• PE co-extrudable m ultilayer 
provides the seal and W VTR 
required for each of the 
application

Im portant Features
C oextrusion of a M ultilayer PE coating

TPS grade
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• 5-layer, 3-extruders 
coextrusion

• Introduction of a m ultilayer 
structure based on 
TRUC O AT® M C 2007 (HDPE) 
to provide lower W VTR

• C om bined with a range of tie 
layer m aterials, including  
TYM AX® products.

• And options to run LDPE 
sealants, such as EC 808

• Able to run at com m ercial 
speed extrusion 
coating/lam ination of the 
previously TPS coated 
substrate

C ollaboration w ith 
W estlake C hem ical Pilot Plant trials – Longview, TX

Im ages courtesy of W estlake C hem ical
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polyethylene on reject screen
• No fiber residue

Repulp & Recycle

Passes the W estern M ichigan University 
repulpability and recycling standard
• Recoverable polyethylene on reject screen
• No fiber residue attached to the sealant

PE sealant
Coated TPS

paper
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Flexible 
Solutions…

Key Benefits / Properties:

C onceptual Structure:

M anufacturing requirem ents:

• Fiber Yield
• Repulpable/Recyclable/C om postable
• Fat, grease & oil resistance
• O dor, gas protection
• Shelf-life preservation/extension

Paper / C oated TPS / heat-sealable layer

• Extrusion C oating
• Extrusion Lam ination

PET FO O D

Key Benefits / Properties:

C onceptual Structure:

M anufacturing requirem ents:

• Fiber Yield
• Repulpable/Recyclable/C om postable
• Fat, grease & oil resistance
• O dor, gas protection
• Shelf-life preservation/extension

Paper / C oated TPS / heat-sealable layer

• Extrusion C oating
• Extrusion Lam ination

C O FFEE

Key Benefits / Properties:

C onceptual Structure:

M anufacturing requirem ents:

• Fiber Yield
• Repulpable/Recyclable/C om postable
• Fat, grease & oil resistance
• O dor, gas protection
• Shelf-life preservation/extension

Paper / C oated TPS / heat-sealable layer

• Extrusion C oating
• Extrusion Lam ination

SN A C KS / C EREA LS

Key Benefits / Properties:

C onceptual Structure:

M anufacturing requirem ents:

• Fiber Yield
• Repulpable/Recyclable/C om postable
• Fat, grease & oil resistance
• O dor, gas protection
• Shelf-life preservation/extension

Paper / C oated TPS / heat-sealable layer

• Extrusion Lam ination
• Extrusion C oating

D RY M IX PO W D ERS
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Skin on Board applications

Provides dissociation of packaging layers to 
support recovery and packaging econom ics

• Case ready
• Peg board display
• Premium branding
• Message alignment
• Consumer participation

Sustainability M etrics – C ollaboration efforts
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Take Aways

• Natural polym er that can offer tangible sustainability benefits via LC A

• Providing a Flexible Packaging solution through Value C hain C ollaboration

• W ith outstanding m echanical and barrier properties

• A  new Extrusion coating TPS grade that adheres to paper,without any additional 
tie layer, prim er, or adhesive

• And allowing the recovery of 100%  of the fibers back from  the paper recycling

• Achieving a Recycle Ready Paper Based packaging that allows both Paper and 
Polyethylene layer to be recycled
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David Chacon
Technical Service & Market Development

Email: david.chacon@kuraray.com

Thank You !


