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Established March 2022.

The hub’s research and development
underpins CSIRO’s Mission for Ending Plastic
Waste and reflects significant collaborative
work between researchers and industry.

We aim to aid industry in establishing an
advanced biomanufacturing sector, to
commercialise 100% compostable bioplas

tics. “
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Meet some of the Team

CSIRO BioFoundry

The BioFoundry is a state-of-the-art facility
providing a platform to accelerate discovery and
bioengineering for the emerging bioeconomy.

e Design DNA for construction.

* Microorganism bioengineering.

* High-throughput strain screening

* Development of protocols to use new
organisms.

Ecophd

Ecopha is focused on
developing biodegradable
plastics.

spi-g-re

Spiegare support new and
innovative technology
being commercialised.

Murdoch University

Murdoch is a research-led university with
a strong focus on multidisciplinary
translational research.

* Microbiology laboratories

* Molecular laboratories

* Radioisotope laboratories

* Insect laboratories

* Pilot plant — Ecopha Pty. Ltd.

BioRA Biorenewable
alternatives provide expertise
in polymer science.

Industry partner Ecophainstalling
their Pilot Plant at the Bioplastics
Innovation Hub, Murdoch Uni.
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The Bioplastics Innovation Hub unites scientific and industry expertise.

* Polyhydroxyalkanoates (PHA) - these second-generation polymers are microbially-made: 100% biodegradable,
thermoplastic, insolublein water, non-toxic and biocompatible.

e Over 150 different PHA polymer structures are currently known, which is advantageous for commercial production.

* The advantage for the plastics industry and for waste management is that products are 100% biodegradable
(compostable bioplastics) leaving no lasting plastic legacy on land or in water.

Polyhydroxyalkanoates (PHA) *Become plastic on heating and
harden on cooling.
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The Bioplastics Innovation Hub unites scientific and industry expertise.

PHA 100% compostable bioplasticsbreak down in naturally, evenin the ocean, at natural temperatures
PHAs naturally break down to carbon dioxide and water avoidingthe accumulation of micro-plastics

PHA Bioplastic - 1

|

PHA break down

Australian certification
AS 5810 requires
compostable products
to disintegrate after 180
daysand completely
biodegrade after 12
monthsina home
compost.
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Not to be confused with
Polylactic acid (PLA) which is
the largest volume of bioplastic.

PLAs do break down but onlyin
an industrial composting facility.

Industrial composting only
occurs under a specific set of
circumstances.

PLAs require temperatures
above 60 Celsiusto begin
composting.
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Bioplastics Innovation Hub avoiding the ‘Valley of Death’

The ‘Valley of Death’ (TRL 4 to 6) refers to the large gap between basic scientific research and translation to
new technologies, treatments and practices.

Cost and risk, in particular, makes it hard to transition a new technology or approach to real life.

Research Translation Commercialisation
| : J

: J

Valley of Death

TRL1 TRL 2 TRL3 TRL7 TRL S8 TRLS
Basic Basic Experimental TRL 4 TRL 6 Prototypes System System
principles principles proof of demonstrated complete proven/
observed formulated concept in operational and manufactured
TRL5S environment qualified in operating

environment

*Technology Readiness Level (TRL)

Many research ideas do not lead to commercialisation.

Effective translation between research and industry is essential to success.
Boeing: Technology Readiness and the Valley of Death

Technology Readiness Level | NASA
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Compostable Bioplastics: An innovation that alters the way that consumers, industries and businesses operate

Research Translation Commercialisation

Pilot Production or

Disruptive Research Applied Research ) Manufacturing
Demonstration
Introduce new approaches and Answer specific questions and find Test solutions for operational Establish commercial scale delivery
ask fundamental questions solutions to the problem efficiency on a pre-commercial scale of the solutions
TRL1 TRL2 TRL3 TRL4 TRL5 - TRL6 TRL7 TRL8 TRL9
Basic Technology Experimental Technology Technology validated Pilot plant Bioplastic plant Technology
principles concept proof of concept  validated in lab and demonstratedin  operational built and passes commercialised
observed formulated pilot plant testing
Optimisation and Production Industrial Training Program
* PHA yield production within cell optimised * Industry and government engaged
* PHA recovery from cell optimised * Community awareness established

* PHA synthetic biology opportunities maximised Pilot plant operational for training

Advanced Biomanufacturing training courses launched

End of Life (Land, Water, Compost, Insect)

* PHA resin properties optimised for product Commercial Upscale

 PHA resins pass toxicology testing * PHA resin production optimised in pilot plant

e Australian certification achieved (100% compostable) * Pilot plant provides proof of commercial viability
* Product life cycle analysis conducted * Industry provides commercial pathway to market

TRL = Technology Readiness Level
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U.S. Bioplastics Market
Size, by Product, 2020 - 2030 (USD Billion)

$2.18 $2.3B I I I I
aannill

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
@ Biodegradable Nonbiodegradable

The global bioplastics market size was estimated at USD 11,610.5 million
in 2022 and is expected to expand at a compound annual growth rate of
18.8% from 2023 to 2030.

https://www.grandviewresearch.com/industry-analysis/bioplastics-industry

Global production capacities of bioplastics
in 2022 (by market segment)

Packaging (flexible & rigid)

@ Fibres (incl. woven &
non-woven)

® Consumer goods
Total:

7
2.22 million 48 Automotive & transport
tonnes Agriculture & horticulture
in % @ Electrics & electronics
® Coatings & adhesives

@ Building & construction
Others

Source: European Bioplastics, nova-Institute (2022).
More information: www.european-bioplastics.org/market and www.bio-based.eu/markets
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Murdoch University
Professor Daniel Murphy
Centre Director

+61 43 8096 623

daniel.murphy@murdoch.edu.au

CSIRO
Professor Andy Whitely
Research Director

+61 8 9333 6221

andy.whiteley@csiro.au

Murdoch
University

https://www.murdoch.edu.au/explore/about-
murdoch/our-locations/rockingham-campus

https://www.csiro.au/en/work-with-us/use-
our-labs-facilities/biofoundry

AUSIIaIg'S Nationyl
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Revolutionising
plastic design,
materials and
production
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