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The Design > Build > Test > Learn cycle in synbio
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Synbio has many startups in the West 

Food and Agriculture

Health and Wellness
Bio-based products (cosmetics/daily 

necessities)

Software

Synthetic Biological Platforms

DNA, RNA synthesis
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Synbio itself has levels of TRLs*
*Technology Readiness Level
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Chinese startups landscape
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Source: “An autonomous laboratory for the accelerated synthesis of novel materials”, Nature Vol 624 December 7 2023

Materials discovery has similar Design > Build > Test > Learn cycle 
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The Materials Project (US) started in 2011
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“...an order-of-magnitude expansion in stable 
materials known to humanity”

But the discovery of new materials remains challenging
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From micro to macro adds layers of modeling complexity

Source: “Opportunities and challenges in understanding complex functional materials” Nature Communications 1 October 2019
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A-Lab, a facility at Berkeley Lab where artificial intelligence guides robots in 
making new materials. 

Photo credit: Marilyn Sargent/Berkeley Lab

Source: “An autonomous laboratory for the accelerated synthesis of novel materials”, Nature Vol 624 
December 7 2023

High throughput / rapid experimentation is also challenging
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Founded 2013

The first US startup in AI+ materials was founded in 2013
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Public Literature Data

Model Simulated Data

Experimental DataValue Cost of acquisition

High quality data remains the #1 challenge
- The most valuable is also the most costly
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Raw 
Materials

Synthesis & 
Processing

Engineered 
Materials

Product 
Design & 

Manufacturing
Applications in 

Different 
Industries

Waste 
Materials

Recycle &
Regenerate

Petro- and other natural resources 
>> Renewable Resources 
(e.g. Bio & Synthetic Bio)

Discovery by trial & error, lots of 
environment damage >> Discovery by 
machine learning, less carbon 
(Decarbonization), use of clean energy 
(Electrification) 

Properties & Cost 
>> New material & new processes 
with lower carbon footprint

Mass manufacturing at lowest cost 
>> Design for recyclability, 
built with less materials (additive 
manufacturing), Automation (Robotics)

Disposal or discharged
>> Waste Valorization (CO2 to 

material, waste to energy)

Low recycle rate 
>> Reused, Regenerated, 

Recycled & Up-cycled

Oil & Gas, Ag, Construction, Auto, 
Electronics,  Semiconductor
>> Hydrogen, EV (batteries), 

Wide Bandgap Semiconductor, 
Health, Alternative Food

2nd biggest challenge – finding good application in a long value chain 
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ProductsPlatform

Overseas

DomesticVertical field

Vertical field

Currently more platform companies than product companies in AI+Materials
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AI + Materials is expected to grow at CAGR of ~30% to $ 8.5 B USD by 2032

Source: MarketResearch.biz report “Generative AI in Material Science”  


