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Overview

Microbiology Chemistry Chemistry
Process engineering Process engineering Microbiology
Scale up Scale up Environmental Sci.
Discovery
. Fermentation Separation Fabrication
Gene editing
Microbiology Chemistry Chemistry
Process engineering Process engineering
Scale up Scale up
Education Systems approach
Socialisation Needs coordination across research
Outreach Needs research, development and industrialisation
Business development Needs all parties to benefit — clarity of roles

Commercialisation
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Discovery

Sampling from Pearse Lakes (Rottnest Island)
Isolated over forty new PHA-producing strains

Culture-dependent screening and strain characterisation

Novel polyhydroxyalkanoate (PHA) production strains
Other high-value products
Phenotypes for reducing industrial process costs

Culture-independent screening via metagenomics

Identify novel PHA synthetic enzymes (e.g. PhaCs)
High-throughput characterisation at the BioFoundry
Identification of novel PHA compositions
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Fermentation

Selected production
organisms

Scaled to >100 litre

Producing polymer
at this scale
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First Applications

Bioplastics - Technical Difficulty

Manufacturing complexity
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Stability and persistence of biodegradable plastic mulch films

Baseline ‘controls’ to model future work

Polymer blends:

From:

PHA/PLA Industry partners
(75%:25%) (EcoPHA)
PCL/ CSIRO

methylcellulose

PBAT Bangor University
PBAT/PAAU/ Lo
PHBY Bangor University
PLA/PBAT Commensal
(15%:85%) (Biodegradable)
Commercial
LDPE (Synthetic)

Above ground:

* 10 cm x 400 cm films are laid over a ridge

Below ground:

Australian certification (AS4736) achieved

*  Mesh bags containing soil and 5 x 5 cm film are buried
at 5 cm depth in the soil

Sample coded ice-lolly sticks connected with
nylon thread to the mesh bags
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Industrial Training Program

* We will deliver an education, training and outreach
program that will ensure product uptake into market.

establish the environmental credentials of PHA-
bioplastics.

Pilot plant available for student and staff
training

Industry and government engaged
(Plastics eBook)

Masters research training in Advanced
Biomanufacturing launched



Knowledge Transfer

Multilevel Education Platform __ .
Decision Politicia

Maker n
BioPlastics eBook (Asia and Indo Pacific)

Scope:

* Evidence-based information

* Synthetic plastics — bioplastics — compostable plastics — additives
* Sustainable development goals

* Food-water-air quality, human health Researc
* Social responsibility her

* Circular economy principles and practices

* Life cycle analysis and economics

* Fate of plastics and environmental impact

* Ending plastic waste solutions

* Recyclability, potential applications for ‘waste’ or diversion
* Case studies from researchers, individuals, organisations

* Others....

PhD BSc and
Studen MSc
ts Students




Master in Advanced Biomanufacturing

ProCUCEEEs Unit: Introduction to Biomanufacturing

bi O m a n u faCtu ri n g * Bioreactor design and operation

Feedstock considerations

ilndustrial P 1 biofuels
analysis T . o " Sy . '
avess a2y 126 hiobased Tegulatory Cell culture techniques

* Synthetic biology applications
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* Downstream processing

* Quality control

* Automation and robotics

* Intellectual property in biomanufacturing
* Emerging technologies

* Sustainability in biomanufacturing

* Biomanufacturing in the circular economy

MRT in Advanced Biomanufacturing



Thank you
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