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Bluepha® PHA
biobased & biodegradable material
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A Phabulous Blend
with Nature
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About us

Established in 2016, Bluepha Co., Ltd. (Bluepha) is a nationally recognized high-tech enterprise dedicated to
molecular and material innovation through synthetic biotechnology. Our unique biology automation platforms
enable us to engineer microorganisms, offering a novel approach to designing and manufacturing molecules and
materials that contribute to global sustainability and carbon neutrality.

By the end of 2022, Bluepha's PHA production super factory, located in Yancheng, Jiangsu Province, has been fully
constructed and operational. The initial phase of production, with an annual capacity of 5,000 tons, has
successfully launched the Bluepha® PHA series of products. The second (20,000 tons per year) and third (50,000
tons per year) phase production lines are in the planning stages for construction.

Bluepha® PHA outperforms many conventional plastic materials in terms of biodegradability and carbon footprint
reduction. It has diverse applications across packaging, consumer goods, fibers, and agriculture.

We eagerly seek collaboration with like-minded global partners to tackle the issue of plastic pollution, create
sustainable value, and foster a future of harmonious coexistence with nature.

We create life -~
for the future. i
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Synthetic Biology Operating System (Synbio OS™)

Iteratively upgrade core technologies, and build a full-process research and development barrier

Bluepha established the synthetic biology infrastructure known as Synbio OS™(Synthetic Biology Operating
System) by combining synthetic biology with automation, cloud computing, and other 'Industry 4.0' technologies.
This extends the DBTL(Design-Build-Test-Learn) cycle of synthetic biology from the laboratory to industrial
scenarios, providing a core guarantee for the implementation of parallel product pipelines. Synbio OS™ includes
two main modules: a strain development platform and a process development platform. Through Synbio OS™, the
'flywheel effect’ covers the entire product development process, significantly improving the success rate and
precision of scale-up production. The research and development cycle, as well as the process development cycle,
can finally achieve an order of magnitude reduction.

e The throughput of strain construction and testing has increased by 30 times.
* An array of bioreactors covering the full scale of process development has been established, and the dimension of
monitoring data was increased by an order of magnitude.

e The process data covering all stages of strain development and process development can be fully traced.

Bluepha® Biorefinery

Our Bluepha® Biorefinery "BioFAB1", with an annual production capacity of 5,000 tonnes, is located in Yancheng, Jiangsu
Province. BioFAB1 adopted advanced equipment and technologies at every step of the production line to improve overall
operational efficiency. At the same time, the factory's operation conforms to a modern operation management system, which
provides precise control over personnel, equipment, raw materials, operating procedures, environmental protection and
safety, inspection and testing, and other aspects to ensure stable and reliable products delivery to our customers.

The unique geographical location of Yancheng and the resource advantages of green energy and biomass raw materials will
help Bluepha achieve the strategy of "biosynthesis + clean energy", with the aim to demonstrate a "Zero Carbon Industrial
Chain" of synthetic biology. Through mass production of Bluepha® PHA, we aim to valorize its commercial value and provide
more significant environmental value to society.

Currently, Bluepha is fully invested in promoting Phase Il of the project, which will result in an annual supply of 25,000 tonnes
of Bluepha PHA.
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Bluepha® PHA
a phabulous blend With.nature

Bluepha® H—lA isa type of natural biobased material, produced by microorganisms using plant
oil or'Starch. It has outstanding barrier properties, heat resistance and biodegradability under
all conditions, including marine environments.

Naturally-occurring, fully bio-based, wide application, and all enviroment degradation,
Bluepha® PHA provides a unique solution for achieving "carbon neutrality" and reducing plastic
pollution.
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® Naturally-occurring 4
Biobased Material i

PHA compounds are prevalent form of energy storage for microorganisms.

X Y
3-Hydroxybutyrate(3HB) 3-Hydroxyhexanoate(3HH)

These microbes, found in diverse environments such as water, soil, and even the human body, are capable of
synthesizing and degrading PHA continuously.

® Bio-manufacturing Technology

Utilizing our proprietary research and development platform, Synbio OS™, we have achieved high-speed
production of specific PHAs by using high-throughput screening and fully digitalized technology to obtain
proprietary microbial cells.

A SEM images of Bluepha® proprietary microorganisms during the fermentation process.

Certifications

100% Biobased
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© Bluepha® PHA Products

Bluepha® PHA has two series of PHBH products: the standard series and the toughened series

=

BP330-05 BP350-05

Extrusion molding,Thermoforming, Blow film,Spinning
Casting molding, Blow molding

BP330-PD(Powder) BP350-PD(Powder)

Melt flow rate (MFR)

BP330 standard series BP350 toughened series

® Versatility

The excellent performance of Bluepha® PHA ensures a wide range of downstream applications
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Typical physical properties
I I T N N
Melt Flow Index (165 °C/2.16 kg) 1S0 1133 g/10 min
Melting Temperature (Tm) 1SO 11357 °C 132 148
Glass Transition Temperature (Tg) 1SO 11357 °C -1 1

Heat Deflection Temperature (0.45 MPa) ISO 75 °C 85 105
Tensile Strength 1SO 527 MPa 27 36

Elongation At Break 1SO 527 % =10 <5

Tensile Modulus 1SO 527 MPa 1080 1940
Flexural Strength IS0 178 MPa 28 42

Flexural Modulus 1SO 178 MPa 910 1760

Charpy Unnotched Impact Strength 1SO 179 kJ/m? =130 <30
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®© Biodegradability

Bluepha® PHA is the only material that can naturally biodegrade in any environment. It is broken down by bacteria
and fungi, ubiquitous in nature, and ultimately converts entirely into carbon dioxide and water.

Certifications

Biodegradability Food contact approval

@ (JP) No 233/ 1947

@ (EU) No 10/ 2011

® Biohybrid™ Technology- Carbon Fixation

Bluepha's proprietary and breakthrough technology — "Biohybrid™", enables the production of Bluepha® PHA using
plant oils and carbon dioxide simultaneously as hybrid carbon sources. Not only it has significantly increased yield
while reducing the cost, but also has enhanced the low-carbon characteristics of Bluepha® PHA bioproduction. The
technology has been implemented at the pilot production level in Bluepha. About 90% of the carbon atoms in
Bluepha® PHA come from plant oils, and 10% come from carbon dioxide. Compared to the starting strain, the
Biohybrid™ strain has increased the yield of Bluepha® PHA by 12.4%.

Bluepha® biosynthesis

Bio-fixed CO2
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Bluepha® PHA Tableware Solution

s B T™M ZX bk

=™ PHA BiXHE

Bluepha® PHA Tableware
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Developed by Bluepha, the solutions have great processing abilities, high heat resistance, high biobased content, high
glossiness, etc. They can be used to manufacture food service items such as disposable cutlery, cups, takeaway boxes, and
beverage lids. Different degradation levels (industrial composting, home composting) and different appearances (shape, color)
can be achieved according to demands.

© FEfEtEREL R

Excellent biodegradability
Tl 3 BB B X 2 3 BB

Industrial compostable & Home compostable

© FERFMHTAMER (90 °C)
Suitable for hot food/drinks (90 °C)

© WIF) T 1&
Balanced rigidity and toughness
- TS Hr
- Shatter resistance
- Bending resistance

© BRI

Unique texture
HA. BERR, XEFENME

Imitating the textures of stone, jade, and
ceramics.
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Bluepha® PHA Tableware Solution
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Bluepha® PHA Straw
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Developed by Bluepha, the solution can be used to produce disposable straws through extrusion process. The product is
heat-resistant and is one of the few materials that can produce a semi-transparent appearance in biodegradable disposable

straws. Different biobased amount (up to 100%), degradation levels (marine degradation, home composting), and appearances
(from semi-transparent to different colors) can be achieved according to demands.

© [EfEfEREL R

Excellent biodegradability
Tk 3k AR 5K 3¢ B2 3 AE

Home compostable & Marine degradable

© BRFHETAER (85 °C)

Good heat resistance (85 °C)

© SEME (75-100%)
High Biobased (75-100% )
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epha® PHA Packaging Solution
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Bluepha® PHA Rigid Packaging
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Developed by Bluepha, the solutions have great processing abilities, high heat resistance, high biobased content, high
glossiness, etc. They can be used to manufacture rigid packaging, such as electronic product packaging, gift product packaging,
etc. Different degradation levels (industrial composting, home composting) and different appearances (shape, printing, product
color) can be achieved according to demands.

© FEEfERER R

Excellent biodegradability
Tl 3k BB B K 2 3 BB

Industrial compostable & Home compostable

© FRFEHFTAEER (90 °C)
Good heat resistance (90 °C)

© NI F
Balanced rigidity and toughness
- Bt
- T4
- Shatter resistance
- Bending resistance

© [N

Unique texture
HA. BERR, XEFNME

Imitating the textures of stone, jade, and
ceramics.
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Bluepha® PHA Packaging Solution
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Bluepha® PHA Flexible Packaging
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Developed by Bluepha, the blow film solution has good heat resistance, excellent toughness, high biobased content, and good
sealing properties. The relatively low melt index allows Bluepha® PHA blow film solution better adapting to existing equipment
and processes. Blown film products can be widely used in daily life, such as supermarket shopping bags, takeout bags, milk tea
and coffee bags, etc. Different degradation levels (industrial composting, home composting) and different appearances (size,
printing, color) can be achieved according to demands.

o

© FERETEREM =

Excellent biodegradability
5 E 3 B

Home compostable

© &E 10kg UL Lt
Weight load 10 kg above

©RBEH. FHF

Less deform, comfortable grip
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Bluepha® PHA Textile Solutions

Zem™ PHA 444540

Bluepha® PHA Fiber/Fabric
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Developed by Bluepha, the textile solutions are 100% biobased and can be used to produce staple fiber, filament, and non-woven fabric. The

products have natural antibacterial properties, skin-friendly texture, and excellent heat resistance. They are widely used in various fields such
as clothing and home textiles, medical and health materials, packaging, etc, such as canvas bags, sanitary product surface layers, soft skin

towels, shopping bags, etc.

© RAFEK
Soft touch

BRE™PHA AL ENSRARAELBRUR
B, HREZ58%, 5K pH ERE, RAEK
Bluepha® PHA fiber has silky soft texture. Its 6.4 pH is
similar to the skin's, making the fiber naturally friendly to
the skin.

© RAME
Natural anti-bacterial
ER™ PHA FEMEERE 90% (EH
GB/T20944.3-2008 )

The anti-bacterial rates of Bluepha®fiber were >90% (
GB/T20944.3-2008 )
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Hot air
non-wove
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- Good processability oy AT - Natural Anti-bacterial, similar to skin pHvalue
- 100% biobased ha - Good breathability

- Industrial compostable - Good perspirability
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Bluepha® PHA Paper Coating Solution
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Developed by Bluepha, the paper coating solution can be used for disposable paper cups, packaging paper for food and daily necessities,
and achieve pulp recycling. Due to the excellent heat resistance and barrier properties of PHA, the coating can be applied in hot drink

scenarios, providing good water and oil resistance for the paper substrate.
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