Ease of Processing

e Adapts to current cast-tenter equipment with minimal
retooling

e Heat seal initiation temperatures are as low as 180° F
(80° C) with heat seal strengths of greater than 2
Ib./inch

e Can be co-extruded where the combination of
properties allows for layer simplification or
replacement of traditional plastics

e (Cargill Dow technical experts on call to help optimize
production runs and techniques
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Recommended MD Tensions to Maintain
Dimensional Stability

Typical WebTensions for Packaging Films 4
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Slitting Methods for BOPLA Film

e Rotary shear slitting - best for PLA film

— Q@Qood quality edge
— 4.1 to 4.5 bars air line pressure, 3 bar side pressure, 1/2
degree cant angle, 2 stage bevel grind with 25/15° angles

and 3-5° back grind

e Razor slitting — supported
— Fair quality edge
— Single bevel edge the best for NatureWorks PLA film

e Crush cutting - not recommended
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Applying Graphics

e Can be surface or reverse printed
— Flexo
— Roto
— Offset
— Litho

e |ower solvent retention compared to other films

e Natural surface energy (38 dynes/cm?) is readily
acceptable for many inks and adhesives

e (Can be adhesive laminated

e (Clarity and gloss helps enhance graphic potential for
reverse printing
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Commercially Available Printing Inks
Suitable for BOPLA Film

e Many commercial ink chemistries
— Water-based

— Solvent-based
- UV
e Many printing methods
— Flexo
— Roto

— Offset
— Litho
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Commercially Available and Suitable
Laminating Adhesives

e Solvent-based
e Solventless

e Water-based
— Dry bond
— Wet bond - paper laminations

e Chemistries
— Urethane
— Acrylics
— Hybrids
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Potential Barrier Solutions for PLA Film

e (Coatings
— Nitrocellulose
- PVdC
- PVOH
— OQOthers

 Vacuum Coating
— Metalizing
— Inorganic coatings, SiOx, Al203
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What's Next?

e The sky’s the limit. Potential applications could include:
e[ aminated Bags
eSalad Bags
*Beverage Labels
eMerchandise Bags
*Pre-printed Shrink Wrap Sleeves
*Metalized Films
eCustom Flexible Packaging Solutions
*Medical Films
eSpecialty Films
*And more ...
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Extending Applications

e Current properties ideal for fresh food and other
product applications

e Additional evaluation underway to enhance
performance for applications requiring higher barrier
properties
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For more information:

www.natureworkspla.com

Questions?

NatureWorks, the NatureWorks logo, Ingeo. and the EcoPLA design are trademarks of Cargill Dow LLC
Copyright Cargill Dow 2003
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