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Issue

Current chemical manufacturing processes 

are not sustainable 

Petrol-based

Chemical synthesis

• Non-renewable 

raw materials

• Toxic chemicals

• Pollution 

• Difficult to achieve 

high purity 

Bio-based

Biosynthesis of chemicals is eco-friendly

Enzyme catalysis

• Natural or renewable 

resources

• Mild conditions and 

in aqueous solutions

• High-purity 

chemicals



• Study from McKinsey & 

Nielsen IQ: consumers are 

willing to pay more for 

sustainable products

• Current bio-based market   

< 2% of fossil market 

Costs of bio-based products significantly HIGHER than fossil-based products !!!



Pain Point

Chemical companies are slow to transition to 

bio-production of chemicals

• Multiple steps

• Complex procedure

• High risk of enzyme 

inactivation

https://www.slideshare.net/slideshow/enzyme-immobilization-245447203/245447203#1

High cost !!

Poor reusability !!



Solution
One-step production of enzyme catalysts directly from bacteria 

➔ significant reducing the cost and improving the efficiency



PRODUCT DEVELOPMENT

Free PLP
Cost ($)

Immobilized PLP
Cost ($)

Direct cost 
saving (%)

$0.39 $0.078 80%

Cofactor cost saving over 25 cycles:

Putrescine 

> 99%purity  
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TTNPLP (Day 1-22) = 5,853     TTNODCmut (Day 1-22) = 49,168

Nylon 
4,6

Production of putrescine

Production of cadaverine

底
物

产
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泵
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器

> 4 kg @ > 99.5% purity 

Cost of our cadaverine is ONLY 1.4 - 5% of market price 



Co-immobilization of cofactor and multiple enzymes on a single particle and self-regeneration of cofactors

L-tert-leucine (chiral precursor for API)

0.2 μmol NADH

Yield: 2.9 g 
ee: ≥ 99.9%

Free NADH ($) Immobilized NADH ($) Cofactor cost saving (30 cycles)

$47.5 $2.3 $45.2 95.2%

TTNNADH = 7,202    
TTNenzymes= 22,196

OUR cost per 
gram

Market price/g (HK$)

Sigma TCI

$ $39.2 $232 $207

Purity ≥99.9% ee 99% ee 98% ee

Telaprevir (for Hepatitis C) Atazanavir (for AIDS)

PRODUCT DEVELOPMENT



APPLICATION TRANSLATION

Our putrescine and cadaverine can be used to produce bio-based nylon 4-6 and 5,X 

without further downstream purification

Medical field: artificial heart valves, bone growth scaffolds ... 
Automotive industry: bearings, gears, radiators, tires ...

Tire 
(nylon-

5,6)

Gear 
wheel
（nylon-

4,6）Bio-based Nylon Market Size and Applications:

Key Manufacturers: 
Challenges: 

• Insufficient scale-up of 

bio-based raw materials

• Current production cost of 

bio-nylon fibers much 

higher than petroleum-

based nylon

US$ 2.19B by 

2031

2024

US$ 1 Billion



INNOVATIVENESS

Current strategies to combat climate 

crises:

NOT changing the fundamental ways of 

how chemicals are being produced

Our technology

• A green sustainable solution that is affordable, 

cost effective and versatile 
• Enable expansion of chemical space not 

accessible by chemical methods ➔innovation of 

novel biomaterials



SOCIAL IMPACT

• Enhance industries awareness of 

sustainable production of chemicals

• Lower the barrier to bio-based 

chemicals to make them economically 

feasible

• Accelerate transition to more socially, 

environmentally responsible chemical 

manufacturing practices

• Improve consumers’ knowledge 

on bio-based chemicals and 

products

• Raise public awareness of the 

impact of their  consumption 

choices on the environment
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