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> BIODEGRADABLE-COMPOSTABLE
> ASTM D 6400- BPI compliance

> BIOBASED CONTENT

S
> ASTM D 6866-04a - (Radio-Carbon process)
» GMO ANALYSIS

> P.C.R.Q.
» FDA COMPLIANCE
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Certifications

BPI seal of compostability Biodegradable
B P I Proc!ucts@
Biodegradable Products Institute el B LU

(www.bpiworld.org)

European Bioplastics Association (www.european-
bioplastics.org)

Specifications: ASTM 6400 D99 and ASTM 6868

American Society for Testing and Materials -
worldwide source for technical standards


http://www.bpiworld.org/�
http://www.european-bioplastics.org/�
http://www.european-bioplastics.org/�
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Long-Ter

Environmental Concerns
» Overfilling of landfills and ©




Bioplastics Market Sizing

> BCC Research estimates that the global market for biodegradable
plastics reached 541 million pounds in 2009 and is expected to reach
1.2 billion pounds by 2012

> Biopropylene™ Hybrid Resin Opportunity
» Global polypropylene market is greater than 100 billion pounds

» 1% penetration represents more than a $1 billion market
opportunity

Market Opportunities

Biodegradable Plastics Market Growth® Hybrid Resins: Increasing Opportunities®
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Major Playersiin'Bio-Plasti€s

Polymer Developers Resin Developers

Bio-Based
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» Take market share from traditional petroleum-based plastic products through product attributes,
predictable and competitive pricing, forced demand (legislation), and increased end-user demand.

High-performance
PCT LCP
PPA HPPA

Engineering ETPV  ACETAL

Price ($/Ib)
I
$10
Commodity
$1

PET PBT
TPC-ET POM PA

Bio-Plastics ~495 billion pounds of

commodity plastics are
produced annually

Amorphous Semi-crystalline

Bio-Plastic resins can address a large portion of the plastic industry




Bio-Plastic Propérties

» Basic material Data sheet properties are in line with traditional commodity plastics but not the
same.

» Data Sheet properties should be used for material comparison,
» Data sheet properties do not predict application performance.

> One to One Conversion is not always possible.

» Bio-materials must stand on their own.
> Force fit applications can have issues.

» Traditional materials have 50+ years of development.

Bio-Plastic Product Offering

Compostables Resins Hybrid Resins
(Single-use applications) (Durable applications)
100% renewable content > 50% renewable content

100% biodegradable and
compostable

Reduced petroleum content

Can be used in all major
converter processes

Can be used in all major
converter processes

Applications: _ Applications:
Foodservice ware and Automotive, consumer
packaging goods, electronics, toys










Cereplast Compostable
Resin

Cereplast
Hybrid Resin

Renewable & Sustainable

Conventional
Petroleum
Plastic

90% +
Bio-based
Content

50%
Bio-based
Content

0%
Bio-based
Content

Density
greater than

1.25

Density of
1.04

Density
between 0.9-
0.99

Runs on
equipment at
lower
temperatures

Runs on
equipment at
lower
temperatures

Runs on
equipment at

Heat deflection
temperature of
120-130F

Heat deflection
temperature of
175- 200F

Heat deflection
temperature

higher processing above 200F

temperatures
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» Blends of biopolymers and native plant starches (corn, wheat, tapioca and
potato)

> Made from renewable resources

» Target markets include foodservice, packaging and single use applications

» Ecologically sound substitutes
» Replace nearly 100% of the petroleum based products

» Used in all major converting processes such as thermoforming, injection
molding, blow molding and extrusions

> Certified as biodegradable and compostable in the United States and Europe

\\ )




Process

Applications

EXTRUSION-THERMOFORMING

INJECTION MOLDING
EXTRUSION BLOW MOLDING
BLOWN FILM

PROFILE EXTRUSION
EXTRUSION COATING

Plates, containers, packaging, gift
cards, films
Utensils, cups, containers, scoops
Bottles, containers
Food packaging wrap, bags, films

Straws, stirrers, netting

Paper coatings
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> Long-term global trends favor non-petroleum-based solutions
» Large addressable market

» Proprietary and patented formulations and resin
manufacturing expertise

» Close relationships with industry leading customers

»Scalable manufacturing platform



» Bio-plastics are at the early stage of a long-term
irreversible growth/penetration cycle

» The bioplastics sector is poised for near term significant
growth

» Bio-Plastic companies are investing heavily to meet the
demand from consumers for sustainable resin solutions
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