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Public Funding 

Dial-a-Molecule network (established in 2010 as one of EPSRC’s “Physical Science
Grand Challenges”).Funding on molecular robotics. +info 

Organic synthesis in a modular robotic system driven by a chemical programming language
lead by Univ Glasgow, it is a new emerging field in a neighbouring field to 3D printing
molecules and reactionware, and molecular robots.+info

The face of promising research: 
Lee Cronin, professor of Chemistry at Univ. of 
Glasgow, and Mimi Hii, professor of Chemistry at 
Imperial College London and co-leader of the Dial-
a-Molecule Network

Other leading research: 

BAE Systems (look for a sentence to say, very brief) 
and Imperial College in LondonAll collaborators of 
“central node” Univ Glasgow’s Cronin Lab. 

Futuristic Scenarios

A radical new machine, Chemputer, could enable advanced 
chemical processes to grow aircraft and some of their 
complex electronic systems, conceivably from a molecular 
level upwards, according to BAE Systems research. Promises 
app-controlled revolution for drug production. +info

It is machines (microreactors, actually) for making specific drugs that are 
printed, not the drugs themselves.

https://gow.epsrc.ukri.org/NGBOViewGrant.aspx?GrantRef=EP/P027067/1
https://science.sciencemag.org/content/363/6423/eaav2211
http://generic.wordpress.soton.ac.uk/dial-a-molecule/
https://futurism.com/scientists-look-into-growing-drones-using-chemputer


Chemputing and 3D 
Printing reactionware
3d printing reactionware or 3d printing in chemical synthesis are niche topics, 
but broader than chemputing which is clearly led by an academic institution
and a nascent topic.

3D PRINTING REACTIONWARE AND MOLECULES
“All it requires is a $2,000 3D printer and a drug
specification (the manufacturing processes required to 
produce it)”.

Public funding shows UK (legend showed as “national”) is ahead and leading the topic also in 
this broader sense (not limited to Chemputing specifically.

Most active organisations in 3D Printing Reactionware

Evolution of Public Funding



Highlights: Related to 4D printing, with 2019 substantial developments

Research is exploring the potential of modular reconfigurable robotics and the complex software 
necessary to control the “shape-changing” robots. Locally Distributed Predicates or LDP is a 
distributed, high-level language for programming modular reconfigurable robot systems (MRRs).

Although it is a topic with little funding so far, the NSF is the agency with most funded projects. 
Most recently, it has awarded $2.16M to a consortium of three universities to design an 
anthropomorphic robotic ankle prosthesis with programmable materials that adapt to different 
environmental conditions commonly found in daily life. +info

As for the EC, it has granted €2.35M to the National Uni. of Ireland to build a new generation of 
matter-based computers using DNA, RNA and proteins via Active-DNA Project. +info

Since predictive and control tools remain the major obstacle to designing and constructing actual 
shape shifters with unique and adaptable properties, it has also funded MOrPhEM Project to 
devise novel theories and algorithms, implemented in open-source software which will enable to 
effectively control shape-shifting systems. +info

The face of promising research:
Seth Copen Goldstein, Computer Science prof. at 
Carnegie Mellon University. +info
Paul Spirakis, Prof. of Computer Science at the University 
of Liverpool. +info

An abstract, future concept that combines nanoscale robotics and 
computer science to create individual nanometer-scale computers called 
claytronic atoms, or catoms, which can interact with each other to form 
tangible 3D objects that a user can interact with. This idea is more broadly 
referred to as Programmable Matter.

Futuristic Scenarios

At the University of Texas at Arlington has received an award to design and develop bioinspired 3D 
materials with programmed shapes and motions. CAREER research (NSF grant, Feb 2019) thus has 
potential for fabricating bioinspired 3D materials that can change their 3D shapes in response to 
external signals, such as temperature, electric field, and light. +info

Source: Nature, UT Arlington

https://www.nsf.gov/awardsearch/showAward?AWD_ID=1830460
https://cordis.europa.eu/project/rcn/218264/factsheet/en
https://cordis.europa.eu/project/rcn/215788/factsheet/en
https://www.ece.cmu.edu/directory/bios/goldstein-seth.html
https://www.liverpool.ac.uk/computer-science/staff/paul-spirakis/
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1848511


Programmable Matter 
& Claytronics

Timelines show big growth in 2018. Public funding almost non-existent before. 

Number of records in Programmable Matter & Claytronics [1]

Public funding awarded to Programmable Matter & Claytronics (since 2010) [1]

[1] Source Linknovate: http://tiny.cc/zeropower

Top active organizations in Programmable Matter & Claytronics [1]

Most active countries in Programmable Matter & Claytronics [1]

Most organizations active in Programmable Matter & Claytronics belong to the Academia and 
are USA Universities.

http://tiny.cc/zeropower
http://tiny.cc/MatterClaytronics
http://tiny.cc/zeropower
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