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Within a modern, knowledge-driven 
economy, innovation is about transferring 
ideas, research results and skills between 
the science base, business and the wider 
community to enable pioneering new 
products and services to be developed.

From its very inception, the Royal Society  
has worked to:

•	 	advance	scientific	knowledge	

•	 	apply	scientific	knowledge	

•  engage with science internationally

The Royal Society has also long been a funder 
of	world-class	research,	receiving	its	first	
government grant in 1850 to “assist scientists 
in their research and to buy equipment”. 

Today, the Society remains committed 
to supporting and recognising innovative 
science through a range of funding schemes, 
awards and policy initiatives.

Fellows of the Royal Society have an 
outstanding track record in innovation: 
current Fellows include Sir Tim Berners-
Lee (developer of the World-Wide Web) 
and Sir Alec Jeffreys (inventor of genetic 
fingerprinting),	to	name	but	a	few.

Supporting excellent individuals is at the core 
of the Society’s work and more than 75% 
of our annual operating budget is devoted 
to grants and fellowship schemes. These 
schemes	provide	scientific	researchers	with	
the opportunity to build world-class research 
careers, and the Royal Society is keen to 
make the most of its investment in science, 
engineering and technology by promoting the 
transfer of knowledge from Research Fellows 
to the UK economy.



Brian Mercer
Awards

The

Labs to Riches celebrates this support 
for innovation in science and technology. 
The highlight of the event is the formal 
presentation of the Brian Mercer Awards.

The Brian Mercer Awards were established 
in 2001 by a generous bequest from the 
late Brian Mercer OBE FRS, marking a 
significant	step	for	the	Royal	Society	in	its	
work towards supporting and encouraging 
innovation in science and technology. 
The Awards are presented in the areas of 
the built environment, clean technology 
and energy, electrotechnology (including 
telecommunications and IT systems)  
and nanoscience.

The Brian Mercer Award for Innovation 
provides funding of up to £250,000 for 
researchers to develop an already proven 
concept or prototype into a near-market 
product that can be commercially exploited. 

The Brian Mercer Feasibility Awards allow 
researchers to investigate the technical and 
economical feasibility of commercialising an 
aspect	of	their	scientific	research.	The	Royal	
Society is grateful for the support of the 
Engineering and Physical Sciences Research 
Council (EPSRC), which is funding six awards 
this year. 

The Society is also grateful for the ongoing 
support of the ERA Foundation which has 
committed to further funding for this scheme 
over	the	next	five	years.	The	ERA	Foundation	
contributes to the economic vitality of the UK 
by supporting activities that help bridge the 
gap between research and exploitation 
in electrotechnology.

The Royal Society is committed to stimulating 
innovative and creative science and encouraging 
knowledge exchange between the UK’s science, 
engineering and industrial bases.



Winners of the  
Brian Mercer Award for Innovation 2011

Professor Tim Leighton and 
Dr Peter Birkin University of Southampton

Reducing water consumption is a high priority 
across a wide variety of industries. Ultrasonic 
cleaning baths are one well-established 
solution to minimising the amounts of water 
and energy required for cleaning and they 
also drastically reduce the amount of run-off 
generated. However, they do have certain 
limitations: the baths are small and cannot 
be used to clean inside complex geometries; 
the devices to be cleaned sit in a soup of 
contaminated liquid; and ultrasonic cleaning 
can be destructive to tissue such as skin. 

Professor Leighton and Dr Birkin have 
developed an ultrasonic nozzle which can 
fit	on	the	end	of	a	tap	or	hose.	The	nozzle	
generates bubbles and ultrasound which 
travel down the water stream to the dirty 
surface. There, the ultrasound presses the 
bubbles against the surface, so that they are 
not washed away. It simultaneously causes 
the bubbles to migrate over the surface, 
seeking crevices where dirt resides. The 
ultrasound induces ripples on the bubble wall, 
generating high shear forces and turning the 
bubbles into microscopic ‘smart scrubbers’. 

The device can be used at high-power and 
low-power settings, allowing the technology 
to be used on both delicate items such as 
hands and foodstuffs, as well as tougher 
surfaces such as metals or ceramics. Two 
manufacturers will work, one with each 
setting, to develop products licensed via a 
spin-out company. In addition, possibilities 
for future healthcare products (for example 
in hospital hygiene and dentistry) will be 
explored during the period of the award. 

Development of ultrasonic technology for decontamination, 
debridement and cleaning

https://royalsociety.org/grants/case-studies/tim-leighton


Dr Henkjan  
Gersen
University of  
Bristol

Dr Antonio 
Guerreiro 
Cranfield	 
University

Optical detection of single molecule 
interactions in micromolar concentrations  
of identical molecules

Ultra-low cost genome sequencing could 
have a huge impact on individual healthcare. 
Dr Gersen has developed a novel background-
free imaging technique as part of a real-time 
genome sequencing approach, capable of 
monitoring single polymerase molecules as 
they incorporate nucleotides labelled with 
differently sized metal nanoparticles. This 
is accomplished, in effect, by shaking the 
sample surface with the polymerase attached 
at	a	fixed	frequency	and	rejecting	any	signal	
which does not shake in sync with this 
movement. 

To do this as part of a realistic real-time 
sequencing system necessitates the ability to 
look at many different polymerase molecules 
in parallel, each reading out part of the DNA 
sequence. Dr Gersen will tackle this in a 
follow-on project using CCD sensors (the 
type of sensors present in a digital camera), 
potentially leading to cost-effective individual 
genome sequencing.

Development of a reactor for solid phase 
synthesis of Molecularly Imprinted 
Polymer nanoparticles

Molecularly Imprinted Polymers (MIPs) can be 
broadly considered as man-made equivalents 
of natural antibodies. They are an important 
research target due to their potential to 
replace antibodies in medical diagnostics, 
therapeutics and general sensor applications.

Dr Guerreiro has developed a unique method 
of producing MIP nanoparticles which 
combines the traditional two-step process 
into a single, easy to automate and scale-
up, process. These MIP nanoparticles have 
recognition properties comparable to that 
of natural antibodies and could be developed 
in quantities required by industry within 
a competitive timescale. For example, it 
could become possible to develop robust 
“plastic antibodies” for any particular target 
in approximately one week and in 
100mg quantities.

This award will support the production of a 
working prototype synthesiser and optimise 
its operational parameters to demonstrate its 
functional properties and market potential.

Winners of the  
Brian Mercer Feasibility Awards 2011



Sir Colin 
Humphreys
University of  
Cambridge

Professor  
Basudeb Saha 
South Bank  
University

From LED chips towards Light Engines

About	a	fifth	of	electricity	usage	in	the	UK	
is for lighting so improvements in light bulb 
efficiency	could	have	a	significant	impact	on	
the reduction of greenhouse gas emissions 
and use of fossil fuels. A new semiconductor 
material – gallium nitride (GaN, which is used 
to make white LEDs) – offers a potential 
solution to the lighting problem. These solid 
state-light sources are already much more 
efficient	than	conventional	tungsten	filament	
light bulbs but they are expensive to produce, 
mostly due to the process of growing 
the chips. 

Sir Colin Humphreys’ team have developed 
a way of growing these chips which could 
substantially reduce costs. They will use 
this award to develop the process and 
demonstrate to industry that packaged 
LEDs can be made using these chips.

Developing continuous clean alkene 
epoxidation process technology

Alkenes	(or	olefins)	are	a	class	of	oil-derived	
hydrocarbons that represent key starting 
materials for much of the organic chemical 
industry. Selective oxidation converts alkenes 
into a new class of molecules called alkene 
oxides or epoxides, which are valuable 
building blocks for the synthesis of a wide 
range of products (examples include plastics, 
paints and pharmaceuticals). 

Professor Saha intends to develop a novel 
process for converting alkenes into their 
epoxides which employs an oxidizing agent 
that is inherently safer than the one currently 
in use. The process is carried out in a 
compact single reactor unit, referred to 
as a Reactive Distillation Column (RDC), 
which	significantly	improves	both 
efficiency	and	convenience.

As a bonus the organic by-product 
from the oxidizing agent is itself a useful 
chemical building block, thus improving 
the environmental acceptability of 
epoxy production. 

Winners of the  
Brian Mercer Feasibility Awards 2011



Professor Paul 
Sermon
Brunel  
University

Dr Molly Stevens 
Imperial College  
London

Smart Injectable Nanoparticles

Professor Sermon has recently developed 
surface-modified	transition-metal	and	
lanthanide-doped colloidal AlOOH 
nanoparticles (NPs): smart injectable 
nanoparticles (SINs). This award will be 
used to evaluate three very different potential 
applications based on various properties:

•  They can be used in the smart tracing of 
water	flows	in	underground	water	aquifers	
and oil wells which could help to stabilise 
oil supplies and maintain clean 
water supplies.

•  They have a catalytic activity which is 
similar to commercial three-way catalysts 
(TWCs) in car exhausts; but without 
platinum metal groups, making them 
greener and more sustainable.

•  They are able to prevent blood coagulation, 
which	could	have	significant	benefits	to	
areas such as thrombosis prevention and 
haemophilia control.

A novel nanoparticle-based assay for 
enzyme detection

Hundreds of millions of pounds are often 
wasted developing drugs that later prove 
ineffective – particularly when targeting 
enzymes. One recent concept to tackle 
this issue is to use nanomaterials in tests 
of biological activity (or assays). However, 
many nanoparticle-based assays are not 
widely usable or easy to modify, limiting 
their commercial use.

By focussing on phospholipases, Dr Stevens’ 
team have developed an assay that breaks 
down the problem of screening biological 
function into smaller, independent steps 
allowing	greater	engineering	flexibility.	The	
assay will potentially allow for the rapid, 
simple and inexpensive screening of the large 
number of chemicals needed in modern drug 
discovery. This award will allow them to start 
the process of translating their technique 
from the laboratory to the clinic.

Winners of the  
Brian Mercer Feasibility Awards 2011



For further information:

The Royal Society 
6-9 Carlton House Terrace 
London SW1Y 5AG

Tel +44 (0)20 7451 2539  
Fax +44 (0)20 7930 2170 
Web royalsociety.org

The Royal Society

The Royal Society is a Fellowship of more than  
1400 outstanding individuals from all areas of science, 
mathematics, engineering and medicine, who form a global 
scientific	network	of	the	highest	calibre.	The	Fellowship	is	
supported by over 130 permanent staff with responsibility for 
the day-to-day management of the Society and its activities. 

The Royal Society has had a hand in some of the most 
innovative	and	life	changing	discoveries	in	scientific	history.	
It supports the UK’s brightest and best scientists, engineers 
and	technologists;	influences	science	policy	both	in	the	UK	
and internationally; facilitates research collaboration with 
the best researchers outside the UK; promotes science and 
mathematics education and engages the public in lectures  
and	debates	on	scientific	issues.	

Through these activities, the Society ensures that its 
contribution to shaping the future of science in the UK  
and beyond has a deep and enduring impact.
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Founded in 1660, the Royal Society 
is	the	independent	scientific	academy 
of the UK, dedicated to promoting 
excellence in science
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