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Academic promotions      
at CEB
Congratulations to our academics 
Gabi Kaminski-Schierle, 
promoted to Reader, Graham 
Christie, promoted to University 
Senior Lecturer, and Róisín 
Owens, promoted to Professor of 
Bioelectronics, in the University’s 
2020 round of academic 
promotions.

OccuCamb for a 
COVID-19 safe working 
environment 
Our Sensors CDT students 
(posing inset pre COVID-19) 
developed an algorithm to 
allocate researchers to our 
available lab space using sensors 
and data science to determine 
the real-time occupancy of each 
room, helping our researchers 
return to working in the lab in 
a manner compliant with social 
distancing.
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Editorial Note

The Editorial Team kicks off the new academic year bringing you 
a special issue with a new design, which we hope you like the 
look of. 
The world is a very different place to the one this time last year. 

Despite the initial challenges faced due to COVID-19, we have emerged from 
lockdown stronger and have managed to reopen our lab block safely and 
resume research activity over the summer with the help of our technical 
staff. Most professional support staff continue to support our teaching and 
research functions remotely and are committed to providing a high quality 
service and experience for all our students, researchers and staff, both old 
and new.  

As we enter a new era at CEB we also welcome new leadership, embracing 
a supportive environment with online lectures and some small group work 
and supervisions face- to-face, COVID-19 permitting. Our main article is 
devoted to our new Head of Department, Professor Clemens Kaminski, 
who takes from Professor Lisa Hall.  He shares his strategic vision for the 
department on page four. 

‘Teaching Matters’ includes updates to Tripos teaching in light of COVID-19; 
‘Visualize-COVID-19’, a website launched by MPhil Biotechnology students 
Daniel Luo and Morten Kals, that seeks to simplify the data surrounding the 
global pandemic; and shares accounts from our undergraduate  students 
on summer internships and postgraduate students on the positive impact of 
the funding awarded in times of COVID-19.

‘Research highlights’ features the latest research breakthroughs including: 
a cell ‘membrane on a chip’, which could speed up screening of drug 
candidates for COVID-19; the continuous synthesis of iron nanoparticles 
potentially opening up their use as an anti-cancer treatment; new insights 
on protein misfolding offering insight into new approaches to treat 
Parkinson's disease; and a finalised prototype of the PoliValve prosthetic 
heart valve.

We celebrate some of the ‘Achievements’ from last term: academic 
promotions for Róisín Owens, Gabi Kaminski, and Graham Christie and the 
funding award from the National Biofilm Innovation Centre to Dr Ioanna 
Mela.

‘Alumni Corner’ tells of CEB’s webinar contribution to the first ever digital 
CAM Alumni Festival on the OVSI ventilator initiative and healthcare 
diagnostics developed to tackle COVID-19 in low and middle-income 
countries.

Although events in a physical form are cancelled until further notice, we 
have taken part in a wealth of virtual events with the help of our outreach 
team, such as Virtual Open Days for sixth-form students in July and 
September, our contribution to online STEM fairs like ‘Physics at Work’.

With best wishes,

Elena Gonzalez 
Chief Editor

From left to right: Adarsh Arun, Bowen Huang, Sina 
Schack, Madhuri Manohar, Elena Gonzalez, Sarah 
Barron, Yong Ren Tan, Cristina Lopez; and Niki 
Kotecha (not featured).

Dear all, 

This is my first welcome to you as incoming 
Head of Department, taking over from 
Professor Lisa Hall. I want to use this 
space to thank Lisa for her great efforts 
and strength in navigating our department 
through what have been two difficult years. 
Professor Hall saw through a restructure 
of CEB and began efforts to rebrand the 
department to make it fit for the future.  In 
March of this year, all University plans were 
thrown out of kilter by COVID-19, but I believe 
that as a result of Lisa’s work, we are in 
a stronger position to face the challenges 
ahead. On behalf of the department, I thank 
Lisa for her tireless efforts and her ability to 
lead calmly, even when things got choppy.  

I hope you enjoy reading about our 
department in this first issue of CEB Focus 
in the new academic year.  Elena and her 
editorial team have done an excellent job 
again at producing this publication, which 
now appears in new format and colours.  
Browsing through this issue, you will see 
that most of our thinking continues to be 
pervaded by COVID-19: the OccuCamb 
student team, stories from students affected 
in their working, but also amazing new 
research outputs that continue to flow, 
despite lockdown and social distancing – our 
department clearly is alive and healthy.  

I wish you all a safe and productive year 
ahead.

Message from our HoD

Professor Clemens Kaminski in the 
Laser Analytics Lab
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Front Cover Article

Welcome to this new edition of 
CEB Focus and welcome to a new 
academic year in Cambridge.  In 
the twenty years since I arrived 

in this department, CEB has seen many 
developments, changes, and challenges, but I 
cannot recall a single period as extraordinary 
as the one we are experiencing now.  I 
remember being nervous starting out here 20 
years ago, then as a young lecturer, with so 
many illustrious colleagues around me and 
the expectation to perform in this world-
leading institution.  I have a similar feeling 
now as I am taking over from Professor Hall 
as your new Head of Department.  

The challenges we face are severe. For the 
first time in our history, we have to deliver 
most of our teaching activities remotely.  
We will teach and continue to conduct our 
research under rules of social distancing.  The 
landscape in which we conduct our academic 
and research work will also change because 
of Brexit.  

A vision for a sustainable 
future at CEB 
Professor Clemens Kaminski, Head of Department 

However, if there is one place where I think 
we can rise to these challenges, it is here, in 
Cambridge, in our department. 

Thanks to our fantastic staff, we have been 
able to resume research operations quickly 
and efficiently after the lockdown period. 
Whilst our support team was working tirelessly 
to enable us to reopen the department 
safely, our teaching team was busy planning 
the delivery of a world-class teaching 
programme in times of a pandemic. Over the 
past three months, research students in the 
department have been vital in implementing 
systems that minimise the risk of virus 
transmission between researchers, so that 
our building could be occupied safely.  Even 
during lockdown, activities continued in the 
department on COVID-related research and 
CEB scientists have been instrumental, among 
other things, in the development of a portable 
ventilator system for use in low-income 
countries.  I am proud of the achievements 
and leadership of CEB members during these 

difficult times and thank our support staff for 
the immense effort they are making on my and 
my colleagues’ behalf under what are truly 
exceptionally difficult conditions.  

Much will continue to be different as we 
go forward. It is critical that we embrace 
new opportunities as we come out of this 
pandemic and that we lead the way in helping 
society (re)build prosperity, resilience, and 
a healthy and sustainable future.  We have 
world leading competencies in materials, 
processes, sensors, biology, and computation 
through which we support our impact themes 
in energy and healthcare (see figure 1 below).  
We have made appointments to strengthen 
our portfolio, through a recruitment strategy 
already begun by my predecessors, Professors 
Dennis and Hall.  Dr Ewa Marek and Dr 
Sam Stranks bring vital expertise in future 
energy systems.  Professor Ross King and Dr 
Sebastian Ahnert bring expertise in machine 
learning and Big Data. I extend my warmest 
welcome to them.

Professor Kaminski in 
CEB’s recording studio 
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Figure 1: CEB impact themes in 
energy and healthcare are supported 
by core academic competencies 
in materials, processes, sensors, 
biology, and Big Data. 

and embrace topics of clean energy and 
sustainable practice. Crucially, we will set 
up a new makerspace workshop in CEB and 
integrate modern skills in engineering design 
and prototyping into the course provision. It 
may be a few years before the new Tripos is 
‘live’, but we are already in the full swing of 
preparations.

I am looking forward to working with you all 
and excited to think about the amazing things 
that will come out of CEB!

Sources:

Profile www.ceb.cam.ac.uk/directory/clemens-
kaminski

Laser Analytics lab www.ceb.cam.ac.uk/research/
research-groups/laser-analytics

CambridgeSens - interdisciplinary network for 
students, researchers and academics interested in 
sensor research and their applications www.sensors.
cam.ac.uk

Front Cover Article

It is essential, as we go forward, that we 
present an integrated and compelling vision for 
our department, clearly projecting our skills 
and leadership position to a global audience.  
My colleagues address and find solutions 
to some of the most challenging problems 
affecting us today.  It will be my privilege and 
ambition to make their successes as visible 
as possible and to enable an infrastructure 
that provides optimal support for their work. I 
am excited to work with our communications 
team to work in this area and keen to start a 
fundraising campaign to seek support for our 
high-profile activities.

I firmly believe that we should drive innovation 
via excellent fundamental science and that this 
is our unique selling point that sets us apart 
from the competition (a conclusion reinforced 
by the findings of an external research review 
of our department). Our best collaborations 
take exactly this approach. World-leading 
science requires a diverse set of people, skills, 
ideas, and opinions. I am immensely proud of 

the talent we unite in our department and I 
will strive to create a working culture in which 
individuals can communicate and collaborate 
openly and effectively. I will strive to build an 
environment that respects and protects the 
interests of all staff and students, and in which 
people enjoy working, thrive, and thus excel in 
all areas.

We are rightly proud of our achievements in 
educating undergraduates into accredited 
world-leaders in our discipline. We will 
continue to put the fundamental science and 
mathematical skills at the forefront of our 
curriculum to achieve this.  At the same time, 
I am keen to reflect the breadth of expertise 
of our University Teaching Officers more 
comprehensively in a future four-year Tripos 
and develop an inspiring and challenging 
course for the brightest students from all 
backgrounds.  The new Tripos will integrate 
modern developments in chemical engineering 
and biotechnology, enhance training provision 
in computational methods and data science, 

I came to CEB in 2001, when Professor Chase was Head of 
Department and, although I am trained as a physicist, I have 
built my career on research in a classical discipline of chemical 
engineering, the study of reactions in energy conversion 
processes. My particular expertise has been in the investigation 
of turbulent flow / chemistry interactions via laser-based 
imaging techniques and the validation of computational models 
through quantitative experimental research. Over the years, we 
have built up a new line of research, concerned with the use of 
such imaging techniques in the study of molecular mechanisms 
of diseases. Although this presents a very different application 
field, our approach has not changed - we aim to bring solid 
engineering principles to research of fundamental reactive 
processes. I associate much of the group’s success with 

Personal background:
membership of CEB: We relish the freedom to explore new 
research directions and are grateful for the opportunities that 
arise from the diverse expertise and infrastructure available 
through our brilliant colleagues and staff at this department. In 
my group, we take pride in ‘creating the right work atmosphere’ 
and many of our group members have gone on to successful 
careers in industry and academia.  I have a strong belief in 
promoting young scientists.  In Cambridge, I have led large 
initiatives, such as the EPSRC Centre for Doctoral Training in 
Sensor Technologies, the CamBridgeSens strategic network 
at the University, and I cofounded the Cambridge Advanced 
Imaging Centre, with the aim of making the latest imaging 
technologies available to researchers from across the 
University's Schools.
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possible, but with social distancing and/or 
appropriate PPE.

• The number of Part I exam papers taken 
by each candidate will reduce from four 
to three, with the syllabus coverage 
unchanged.

• The number of Part IIA exam papers will 
reduce from four to three, with the syllabus 
coverage unchanged.

• The number of Part IIA exercises will reduce 
from six to four.

The undergraduate course has also seen the 
introduction of 12 new sustainability lectures, 
which will be delivered by Alexei Lapkin, 
Professor of Sustainable Reaction Engineering. 

It was also noted that, should further COVID-19 
related restrictions come into force during the 
academic year, it may be necessary to make 
further adjustments to the course provision.

Teaching Matters

There has been some recent updates to 
our undergraduate Tripos teaching for 
the new  academic year as confirmed 
by the University’s Education 

Committee:

“Due to the effects of the COVID-19 pandemic 
and government guidance, it has been 
necessary to make some changes to the 
Chemical Engineering Tripos for the academic 
year 2020-2021 in order to mitigate risks to 
health and to give the best possible academic 
experience in the circumstances. We will 
continue to monitor and respond to the 
changing public health situation”. 

The changes are:

• All lectures will be delivered online. The 
intention is that all smaller group and more 
participatory classes (supervisions, lab 
classes, exercises, design project, research 
project) will continue as normal as far as 

Undergraduate teaching in light of 
COVID-19 

Visualize COVID-19 is the result of what was originally 
a small project, where we wanted to design a 
website from scratch. Our aim is to enhance people’s 
understanding of COVID-19 by providing interactive, 
easy-to-understand graphs, and by sharing accessible 
articles that have been written specifically for the 
website. The purpose of the articles section is to 
de-mystify COVID-19 by explaining the science of 
viruses, how COVID-19 is changing healthcare and 
other industries, and more. Incidentally, CEB academic 
Dr Ljiljana Fruk has written an article concerning 
how viruses work and their relation to nanomedicine. 
In another article, James Towner, a medical student 
at Oxford, who is also in the team working on the 
ChAdOx1 nCoV-19 vaccine trial, writes about how the 
pandemic is transforming telemedicine, based on a 
survey of more than 200 GPs in the UK. 

Both of us have an undergraduate background in 
physical sciences and are currently in the MPhil 
Biotechnology course, so we appreciate how hard it 
can be to understand the complexities of biology and 
the importance of having high quality information 
accessible to everyone, especially at a time where so 
much misinformation is circulating.

We are eager to expand the articles section and 
welcome submissions – if you have an idea, we 
would love to hear from you! You can email us at dan.
luo1996@gmail.com or morten.kals@gmail.com.

‘Visualize-COVID-19’ 
helping us to make sense 
of the global pandemic
Morten Kals and Daniel Luo, MPhil in Biotechnology students

 

it may be 
necessary to 
make further 

adjustments to the 
course provision
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Undergraduate summer 
internship experiences 
Current undergraduates share highlights from their summer 
internships, most of which went virtual!

Mika Alon: perfeXia
Since the COVID-19 outbreak, I have been working with my team at 
perfeXia to develop our app - DocMe. DocMe uses Computer Vision 
technology to capture end-users’ vital signs such as heart rate, oxygen 
saturation, and respiratory rate with patients simply taking a 30-second 
video selfie. We also provide in-app consultations to enable doctors to 
meet patients whilst maintaining social distancing. My role as the Tech 
Operations Lead at perfeXia involves planning, coordinating and executing 
the company’s technical operations. Our highly skilled, dedicated team 
has been constantly evolving Since CamVsCovid hackathon hosted by 
Cambridge Judge Business School in May 2020 where we won 3rd place, 
and I am excited to see what we achieve in the near future.

Thomas Slater: Coronavirus Tutoring Initiative
Due to the coronavirus pandemic my summer internship was cancelled 
this year. The company I had the place with instead offered me a placement 
next summer and they were kind enough to pay a week’s wages directly to 
me. This left me with a lot of free time, a tight budget, and a long summer 
ahead. I may not have changed my life throughout the last few months, 
however, I did want to find a way to make the best of a bad situation. 
Through word of fellow students, I learnt about the Coronavirus Tutoring 
Initiative. The aim of the organisation was to allow university students with 
spare time on their hands to provide free tutoring to disadvantaged school 
students. It is an unfortunate reality that these students have had their 
education most disproportionately affected by the pandemic, and until 
society can fix this, we must do all we can to support those in need. I found 
the scheme to be very rewarding both to myself, and more importantly, the 
students. The progression I’ve seen in their abilities is wonderful and it 
feels great to help those who need it most.

More information on this initiative on coronavirustutoring.co.uk

Matthew Mulchany: UROP CEB
For a summer research opportunity, I’m working as part of a team of 
undergraduates and academics on the Accelerating Zero Carbon Flight 
project, run by the Whittle Laboratory. Within CEB, we are looking into 
sustainable aviation fuels, which aim to significantly decrease the carbon 
emissions of the aviation sector.  

As a team, we have been researching numerous possible candidates for 
future aviation fuels, such as fuels derived from advanced biomass or 
household waste. We collected and compared data for every possible 
candidate including key metrics such as cost, energy density and potential 
feed stocks. We are currently pursuing more detailed research into the 
most promising fuels to allow thorough comparison of sustainability and 
production viability.  

Participating in the project has improved my analytical skills through 
review of many scientific reports, and teamwork skills, through 
collaboration with my peers. The project has been very interesting so far, 
and I’m looking forward to the coming weeks.

More info on www.to.eng.cam.ac.uk/teaching/urops/projects.html

Teaching Matters

Sensor CDT Team Challenge: 
ensuring a safe working 
environment with OccuCamb
Mohammed Alawami, OccuCamb Team

Every year the Sensor CDT MRes students take up a challenge 
to solve a real-world problem. This year they were tasked with 
designing a system to help us all return to work safely in the shadow 
of this pandemic. Not in itself extraordinary enough, all the work had 
to be completed remotely. 

The room occupancy team aims to create door-based sensors 
to detect people 
moving through lab 
doorways, allowing 
them to determine 
the real-time 
occupancy of each 
room. This summer, 
the Sensor CDT 2019 
cohort worked hard 
to develop a system 
that would help to 
reduce the likelihood 
of spreading 
coronavirus in the 
department by 
managing occupancy 

of the laboratories.

“Working remotely is a huge challenge for anyone," said Swetha 
Lingamgunta, the OccuCamb project manager. It’s important 
to find effective ways to collaborate as a team and encourage a 
positive work environment. We have a great team of cheerful and 
hardworking individuals. The team have been thinking creatively, 
and we’ve been successfully collaborating to develop software and 
hardware”. 

The focus of the OccuCamb project was to develop a system to 
anonymously keep count of how many people are in each lab in CEB, 
to help individuals plan their movement around the department. 
The team decided to use a low resolution 8x8 thermal sensor at 
each lab door to detect researchers entering and exiting the lab, 
as this type of sensing avoids privacy issues and is compliant with 
GDPR guidelines. The initial testing of the system proved to be 90% 
accurate at determining the direction of movements. 

To display the information in an accessible manner, the team 
decided to develop a secure web page that is accessed via Raven to 
view each room occupancy. The website gives two viewing options: 
an interactive map of the department with occupancy level in 
each room, and a colour-blind friendly list showing the number of 
occupants in each lab.

To help manage the reopening of CEB, the team wrote an algorithm 
which was successfully used during the first four weeks of reopening 
to allocate researchers to labs while adhering to constraints of 
maximum lab and building occupancies, as well as the personal 
circumstances of each individual. 

“Even though the team challenge posed new challenges this year, 
it was rewarding and helped me learn valuable skills”, said Charlie 
Wedd, OccuCamb team member. “Going forward, we hope that 
this project can provide a low-cost and open alternative to more 
expensive or invasive forms of occupancy monitoring offered by 
commercial providers”.  

Source: 

See www.ceb.cam.ac.uk/news/occucamb-helping-department-
return-workplace-during-covid-19

For their latest updates, check out their blog www.occucamb.com/
blog and follow them on Twitter @OccuCamb.

Virtual work seems to be the norm: a great deal of undergraduate internships this 
year have taken place in the virtual world due to COVID-19. 

OccuCamb, a team of 12 CDT MRes 2019-2020 
students, have already developed an algorithm to 
allocate researchers to our available lab space 
complying with social distancing. 
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The impact of postgraduate funding in 
times of COVID-19
In these challenging times, student funding is more important than ever, and most welcome. Cambridge 
graduate students can apply for funding from different sources such as the Cambridge Trust, Gates 
Cambridge, their Colleges and departments, research councils and central university funds. 

The Editorial Team caught up with some CEB students who applied for funding and have received 
distinguished funding awards to not only help fulfil their dream to study at Cambridge but also help with the 
costs involved, including course fees, accommodation, maintenance  and other general costs of living. 

Alex Harrison  
(Doctoral Training Grant, EPSRC/Cambridge Trust)

I am going to be joining the Combustion Group in the autumn to 
start my PhD with Dr Ewa Marek as my supervisor. I’ve been at CEB 
for the last three years, studying the Chemical Engineering Tripos 
as a member of Emmanuel College. I am really looking forward to 
staying within the department for my postgraduate studies, having 
had to finish the last term of my Master’s degree and sit my finals 
under lockdown. My project on the use of chemical looping for low-
pressure ammonia synthesis has been made possible by virtue of 
a grant from the EPSRC, and although it looks as though the start 
of my project may be complicated by the ongoing COVID-19 crisis, I 
am hopeful that I will be able to get back into the lab sooner rather 
than later.

(Following his funding from EPSRC, it has been confirmed that 
Alex has also received a 50% Vice-Chancellor Award from the 
Cambridge Trust)

Kumar Thurimella  
(Gates Trust Awardee) 

I was born and raised in beautiful Colorado where I have taken to skiing, 
hiking and lots of outdoor sports (I’ve hiked 12 peaks over 14,000 feet 
here). I studied Applied Math at CU-Boulder, where I got my first taste of 
building tools to help study the gut microbiome in the Rob Knight lab. Upon 
completion of my degree, I packed my bags and headed west to work as a 
software engineer at Uber in San Francisco, CA. I wanted to apply my newly 
acquired software skills to medicine, so I transitioned back into academia 
by pursuing my MPhil at the Sanger Institute in Cambridge with Dr Gosia 
Trynka. I then started my MD programme in Medicine at the University of 
Colorado, where I have been for the last two years.

I am incredibly excited to join the Gates Cambridge scholar community. 
Having worked as a software engineer, I found that it can be a slippery slope 
to developing technology in a silo. Within the Gates community, there are 
experts in sociology, ethics and law where together, collaborative efforts 
can augment my skills to develop technology with the most beneficence for 
society. As a future MD/PhD I hope to be in a position to use the power of 
basic science to help inform and deliver therapy to patient populations that 
need them the most.

I am joining Professor Róisín Owens’ BEST group and I have been awarded 
funding for three years for the duration my PhD. I am working on building a 
mathematical/statistical model to analyse and validate the tubistor model 
from the BEST group to understand host-microbe-immune interactions.

Teaching Matters
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Sources:

See other funding opportunities on www.graduate.study.cam.ac.uk/finance/funding-opportunities. Students can also use the Cambridge funding search page              
www.student-funding.cam.ac.uk/  to find out about funding they may be eligible for including application deadlines.

Sarah May Sibug-Torres   
(Harding Distinguished Postgraduate Scholarship Awardee)

As a researcher from the Philippines with a background in biochemistry 
and chemistry, I have been interested in developing low-cost, portable 
sensors for improving the quality of life in under-served communities. I first 
became interested in developing these technologies when I worked with an 
interdisciplinary team to develop smartphone-based sensors for the in-field 
quality assurance of agricultural products. The most rewarding aspect of this 
project was the opportunity to field-test our sensors at local farms and to see 
first-hand the potential of sensor research to improve people’s lives. 

It is my goal to continue developing sensor technologies for resource-limited 
communities, so I am very grateful for the opportunity to join the Sensor CDT 
at CEB with the support of a Harding Distinguished Postgraduate Scholarship. 
The scholarship will enable me to receive well-rounded, interdisciplinary 
training at CEB, which will help me realise my aspiration of becoming a 
leading sensors researcher who can also make a social impact.

Georgia Myers 
(Cambridge Trust/St. John's College Scholarship)

I received my undergraduate degree in neuroscience from the University 
of Bristol in 2017. On graduating I moved to a life sciences strategy 
consulting firm in London, where I have been for the past three 
years, working on a wide range of projects for global healthcare and 
pharmaceutical clients. I was fortunate to be able to take a three-month 
sabbatical during this time which I spent volunteering as a business 
support associate for a software start-up in Kigali, Rwanda.

I am now excited to return to academic study and read for the MPhil in 
Bioscience Enterprise (MBE) this year. I was delighted to be awarded 
funding from the Cambridge Trust as well as a St. John’s Benefactors’ 
Scholarship. This will undoubtedly make my time at Cambridge easier 
financially and will be a great addition to my CV! The MBE course will 
be an important next step for me as I continue to pursue a career at the 
intersection between life sciences, business and entrepreneurship.

Aadit Shah 
(Cambridge Trust Scholarship)

My passion for advancing how we understand, treat, and live with disease 
fuels my fascination with science and biomedical innovation. At Washington 
University, as a biomedical engineering student, I gained experience at 
the bench and in the workshop, developing medical devices and digital 
technologies. There, I became fascinated by the intersection between clinical 
care and translational science - it perfectly captures how I think as an 
engineer, innovator, and service-oriented person. 

I can think of no better way to hone my experiences in healthcare 
entrepreneurship than through Cambridge’s MPhil in Bioscience Enterprise. 
This programme will teach me how to advance medicine through technology 
in all its forms - from devices to pharma and digital health. As a future 
physician-innovator, I look forward to how these studies will procure deeper 
appreciation for the many other professions I will inevitably interface with. 
Without the Cambridge Trust Scholarship, I would not have been able to 
partake in this foundational piece of my training.

Teaching Matters
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Research Highlights

A human cell ‘membrane on a chip’ 
allows for continuous monitoring 
of how drugs and infectious agents 
interact with our cells, and may soon 

be used to test potential drug candidates for 
COVID-19.

This device developed by our Bioelectronic 
Systems Technology (BEST) group, Cornell 
University and Stanford University, could mimic 
any cell type: bacterial, human or even the 
tough cells walls of plants. Their research 
recently pivoted, to explore how COVID-19 
attacks human cell membranes and how it can 
be blocked.

Cell membranes play a central role in 
biological signalling, controlling everything 
from pain relief to infection by a pathogen, 
acting as the gatekeeper between a cell and 
the outside world. The team set out to create a 
sensor that preserves all of the critical aspects 
of a cell membrane - structure, fluidity, and 
control over ion movement - without the time-
consuming steps needed to keep a cell alive.

The device uses an electronic chip to measure 
any changes in an overlying membrane 
extracted from a cell, enabling the researchers 
to safely and easily understand how the 
cell interacts with the outside world. The 
‘membrane on the chip’ preserves the 
orientation and functionality of the cell 
membrane and has been successfully used to 
monitor the activity of ion channels, a class of 
protein in human cells which are the target of 

more than 60% of approved pharmaceuticals. 
The results are published in two papers in 
Langmuir and ACS Nano.1

The chip integrates cell membranes with 
conducting polymer electrodes and transistors. 
To generate the on-chip membranes, the 
Cornell team first optimised a process to 
produce membranes from live cells and then, 
working with the Cambridge team, coaxed 
them onto polymeric electrodes in a way that 
preserved their functionality. The hydrated 
conducting polymers provide a more ‘natural’ 
environment for cell membranes and allows 
robust monitoring of membrane function.

The Stanford team optimised the polymeric 
electrodes for monitoring changes in the 
membranes. As a result, measurements can 
last over an extended time period because the 
device no longer relies on live cells that are 
often technically challenging to keep alive and 
require significant attention.

“Because the membranes are produced from 
human cells, it’s like having a biopsy of that 
cell’s surface – we have all the material that 
would be present including proteins and lipids, 
but none of the challenges of using live cells,” 
said Dr Susan Daniel, associate professor of 
chemical and biomolecular engineering at 
Cornell and senior author of the Langmuir 
paper.

“This type of screening is typically done by 
the pharmaceutical industry with live cells, 
but our device provides an easier alternative,” 

said Professor Róisín Owens, who leads our 
Bioelectronic Systems Technology (BEST) 
group. “This method is compatible with high-
throughput screening and would reduce the 
number of false positives making it through 
into the R&D pipeline.”

“The device can be as small as the size 
of a human cell and easily fabricated in 
arrays, which allows us to perform multiple 
measurements at the same time,” said Dr 
Anna-Maria Pappa, postdoctoral researcher 
from our BEST group.

“This project has merged ideas and concepts 
from laboratories in the UK, California and 
New York, and shown a device that works 
reproducibly in all three sites. It is a great 
example of the power of integrating biology 
and materials science in addressing global 
problems,” said Stanford lead PI, Professor 
Alberto Salleo.

Sources:
1 Han-Yuan Liu, Anna-Maria Pappa, Aimie Pavia, 
Charalampos Pitsalidis, Quentin Thiburce, Alberto 
Salleo, Róisín M. Owens, and Susan Daniel 
Langmuir 2020 36 (26), 7325-7331 DOI: 10.1021/acs.
langmuir.0c00804 
2 Anna-Maria Pappa, Han-Yuan Liu, Walther Traberg-
Christensen, Quentin Thiburce, Achilleas Savva, 
Aimie Pavia, Alberto Salleo, Susan Daniel, and Róisín 
M. Owens ACS Nano Article ASAP DOI: 10.1021/
acsnano.0c01330

www.ceb.cam.ac.uk/news/cell-membrane-chip-
could-speed-screening-drug-candidates-covid-19

Cell ‘membrane on a chip’ could speed up 
screening of drug candidates for COVID-19

Dr Anna-Maria Pappa, post-
doctoral researcher from our 
BEST group, presents the human 
cell ‘membrane on a chip’ that 
could soon help in testing potential 
drug candidates for COVID-19.  
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Research Highlights

New heart valve could transform open 
heart surgery for millions of patients 
globally

Researchers at the universities of Bristol and Cambridge 
developed a new polymeric heart valve (PoliValve) with a 
life span potentially longer than current artificial valves. 
Their study published in Biomaterials Science suggests that 

the PoliValve could last for up to 25 years,1 and does not require 
patients to take anti-coagulants, currently needed for those who have 
mechanical valve replacements. 

Building on earlier work with Professor Costantino’s group, the 
PoliValve was created by Professor Moggridge, Dr Marta Serrani and Dr 
Joanna Stasiak from CEB and Professor Ascione in Bristol. It is made 
from a special co-polymer and is designed to replicate the flexibility, 
biocompatibility and durability of a natural heart valve, addressing some 
limitations of current biological or mechanical artificial valves. It is 
made through a simple moulding process, reducing manufacture and 
quality control costs.

“These impressive results show the PoliValve is a promising alternative 
for valve replacement surgery,” says Professor Moggridge. “While 
further testing is needed, we think it could make a major difference 
to the hundreds of thousands of patients who get valve replacement 
surgery every year.”

The PoliValve showed functional performance in-vitro comparable to 
the best-in-class biological valve currently available on the market. The 
small feasibility pilot study in-vivo in three sheep, at one to 24 hours 
after surgery, has demonstrated the valve is easy to stitch in, exhibits 
no mechanical failure and no trans-valvular regurgitation, low trans-
valvular gradients, and good biocompatibility at histopathology.

“The transformational PoliValve results from an advanced Bristol/
Cambridge-based biomedical cross-fertilisation between experts 
in biomaterials, computational modelling, advanced preclinical 
development/testing and clinical academics understanding the patient 
needs,” says Professor Ascione, NHS Adult Cardiac Surgeon and 
Head of the Translational Biomedical Research Centre (TBRC) at the 
University of Bristol. “The new valve could help millions of people 
worldwide and we aim to test in patients within the next five years.”
Source:
1 Stastiak, J. R., Serrani, M., Biral, E., Taylor, J., Zaman, A., Jones, S., Ness, T., de 
Gaetano, F., Costantino, M., Bruno, V. D., Suleiman, S., Ascione, R., & Moggridge, 
G. (2020). Design, Development, Testing at ISO standards and in-vivo feasibility 
study of a novel Polymeric Heart Valve Prosthesis. Biomaterials Science.

www.ceb.cam.ac.uk/news/new-heart-valve-could-transform-open-heart-surgery-
millions-patients-globally 

Insight into protein misfolding could open 
up new approaches to treat Parkinson’s 
disease

Scientists from our Molecular Neuroscience group lead a 
cross-institutional effort which uncovered a link between the 
structure of the protein alpha-synuclein and its likelihood to 
misfold, aggregate and potentially cause neurodegerative 

disorders such as Parkinson’s disease. Their findings, published in 
Nature Communications, identify potential new therapeutic targets in 
the treatment of Parkinson’s disease.1

The human brain contains a protein called alpha-synuclein (aSyn), which 
is found mainly at the tips of neurons in structures called pre-synaptic 
terminals. In Parkinson’s disease and some other neurodegenerative 
disorders, the aSyn protein becomes destabilised, misfolds and 
aggregates into insoluble fibrils, which are a hallmark of the disease. 
Currently we do not understand why aSyn misfolds or how to stop it 
doing so. This means that diseases like Parkinson’s, which affects one 
in 350 adults in the UK, remain incurable.

 “We wanted to understand why the normally healthy, monomeric and 
soluble aSyn suddenly starts to misfold,” says Dr Amberley Stephens, 
first co-author of the research paper, from our Molecular Neuroscience 
group.

“Understanding these initial steps in the misfolding pathway means we 
can identify new therapeutic targets to treat aSyn misfolding disorders. 
However, this is made very difficult because aSyn has no true structure 
but exists as lots of intermediate structures or conformations that are 
highly dynamic.”

“In this study we used hydrogen-deuterium exchange mass 
spectrometry, a powerful and versatile biophysical technique that can 
give information on the structure and dynamics of proteins, such as 
aSyn,” says Maria Zacharopoulou, first co-author of the research paper, 
also from our Molecular Neuroscience group.

This study brings new insight into Parkinson’s disease at the very 
beginning of the process, when the transition from monomer to 
aggregate occurs and could lead to new therapeutic targets, as 
stabilising the closed structure of aSyn protein may prevent it from 
aggregating.

Source:
1 Stephens, A.D., Zacharopoulou, M., Moons, R. et al. Extent of N-terminus 
exposure of monomeric alpha-synuclein determines its aggregation propensity. 
Nat Commun 11, 2820 (2020). https://doi.org/10.1038/s41467-020-16564-3 

www.ceb.cam.ac.uk/news/new-insight-protein-misfolding-could-open-novel-
approaches-treat-parkinsons-disease 

A new polymeric heart valve 
could potentially help 1.4 
million patients who need 
valve replacement therapy 
globally each year.

Alpha-synuclein aggregates 
are the hallmark of 
neurodegenerative 
disorders, such as 
Parkinson’s disease.  
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Continuous synthesis of iron 
nanoparticles could open up their 
use as anti-cancer treatments

Research Highlights

PhD student Julien Mahin has 
developed a process, under the 
supervision of Dr Laura Torrente, that 
makes use of a continuous synthesis 

process capable of producing uniform 
magnetic iron nanoparticles.1 The application 
of these particles are numerous, from MRI 
contrast agents to cancer treatments. 

Current molecules used as contrast agents 
in MRI scans to make the images clearer, are 
based on gadolinium, which has potential 
toxicity issues, particularly for patients with 
kidney disease. Iron nanoparticles offer a 
non-toxic alternative, but current production 
methods cannot effectively control the size 
distribution of particles.

“It’s challenging because what you’re trying to 
do is control material formation on a very, very 

Julien Mahin, PhD student from our 
Process Integration group, has developed 
a new method to produce single-sized 
magnetic nanoparticles with promising 
medicinal applications.

small scale – a few nanometres,” says Mahin. 
“What’s important for biomedical applications 
is that you know exactly what you’re putting in 
your body. When pharmaceutical companies 
develop drugs, they want to know exactly what’s 
in them and it takes a long time to make sure 
they’re safe. With nanoparticles, size is one of 
the most important properties because it will 
determine other properties of the particle so 
we need to have particles of a very well defined 
size.”

Mahin has designed a custom reactor 
into which the starting components can 
be continuously pumped and the iron 
nanoparticles produced. While these methods 
have previously been applied to iron oxide 
nanoparticles, this is the first synthesis of 
metallic iron nanoparticles, which are of 

considerable interest due to their higher 
magnetisation.

“By using continuous processes, then because 
you’re always injecting the reactants at the 
beginning, and they mix in a very controlled 
way, you should always get the same product at 
the exit of the reactor,” explains Mahin. “So that 
solves the reproducibility issues, which is one 
of the big challenges of this field. We only get 
one size of nanoparticle that’s very well defined 
in this method.”
Source: 
1 Mahin, J. and Torrente-Murciano, L., 2020. 
Continuous synthesis of monodisperse iron@
iron oxide core@shell nanoparticles. Chemical 
Engineering Journal, 396, p.125299.

www.ceb.cam.ac.uk/news/continuous-synthesis-
iron-nanoparticles-could-open-their-use-anti-
cancer-treatment 

TEM (Transmission electron microscopy) micrographs 
of uniform magnetic iron nanoparticles. 
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PhD students Joseph El Kadi and Collin Smith from our Process 
Integration and Catalysis group investigate ammonia as a 
promising hydrogen carrier. Their work was published in The 
Chemical Engineer.1 

Transitioning our energy economy away from fossil fuel dependence 
towards one based on renewable and alternative forms of energy 
requires novel solutions for energy storage, in which the role of 
hydrogen has promising potential. However, a significant obstacle to 
the wider implementation of hydrogen in energy trade is its costly and 
energy-intensive storage, coupled with safety concerns associated with 
its high flammability.2 

The potential energy applications of hydrogen and ammonia can be 
broken down into the following timescales and sizes: short-term energy 
storage; long-term energy storage; long distance transport/trade of 
energy; and fuelling the transport sector. While each category is likely 
to involve a combined solution, there are aspects where hydrogen or 
ammonia are inherently more suitable.

To match daily or hourly fluctuations in both supply and demand, 
hydrogen is a more promising option because the cycle of storing and 
harnessing energy in ammonia is unable to cope with rapid changes. In 
comparison, ammonia has a significant role to play in long-term energy 

Novel solutions for energy storage: 
hydrogen and ammonia for a 
carbon-free society
Joseph El Kadi, Collin Smith and Dr Laura Torrente-Murciano

Joseph and Collin in action. 
“The running joke in our 
lab is that Collin produces 
ammonia in his rig (on the 
right),” says Joseph, “only 
for me to break it down in 
my rig (on the left).”

storage due to its most advantageous feature – high volumetric energy 
density. 

The powering of automobiles, trucks and buses constitutes a major 
segment of energy consumption that needs to be displaced by 
renewable energy. Due to space, weight and cost constraints involved 
in transport, the high volumetric energy density of liquid ammonia 
makes it particularly attractive. However, the technological issues 
associated with harnessing ammonia’s energy currently impede its use 
to fuel transportation. Therefore, hydrogen is currently a more feasible 
route to fuelling the transport sector, particularly with regards to large 
commercial vehicles where space and cost are less of a constraint, 
while small consumer vehicles may be more easily powered, at least for 
the time being, with batteries.

Source:
1 Joseph El Kadi, Collin Smith and Dr Laura Torrente-Murciano, N, “H2 and NH3 
– the Perfect Marriage in a Carbon-free Society,” The Chemical Engineer, 2020, 
www.thechemicalengineer.com/features/h2-and-nh3-the-perfect-marriage-in-a-
carbon-free-society/ 
2 Bimbo, N, “The Unbearable Lightness of Hydrogen,” The Chemical Engineer, 
2019, https://bit.ly/3czr5V0 
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Biotech Matters

Plants have their viruses too. Some of those, such as tobacco 
mosaic virus, have helped us advance science by becoming 
the first virus to be identified and crystallised. Others like 
chlorotic mottle virus, which attacks maize plants, create 

economic problems through the destruction of useful crops. Varied 
in their level of harmfulness, plant viruses cannot be easily dealt 
with, and usually result in destruction of plants, which can have dire 
environmental and economic consequences.

 It is expected that with climate change many plants will be exposed to 
more stress and be less resilient to new viral strains but we cannot fully 
predict which way this will go. Are we going to be able to grow enough 
healthy plants to have enough food? What will happen to biodiversity, 
farming, living?

The good thing is that it is not all doom and gloom with plant viruses, or 
any viruses really; we are in fact learning a lot from them, particularly 
about various defense systems plant species have in place.  In 2018, 
virologists discovered a new organelle, a small vesicle within infected 
plant cells, which they named ‘viroplasm’, and which contained all 
the biochemical building blocks a virus needs to reproduce. These 
nanosized vesicles collect the resources from plant cells that enable 
production of large number of viral copies, and by designing their own 
factory structures, viruses are well protected from the plant’s internal 
immune system.1

Plants, viruses, and what we 
can learn from them
Dr Ljiljana Fruk, CEB Lecturer and Bionano Engineering Group PI

Plant viruses can teach us a great deal. You can find that antiviral pigments inspired by plants can be used 
to dye different types of fabric in order to prepare antiviral PPE, such as face masks.

Plants have their viruses too.

 We are in fact learning 
a lot from viruses, 

particularly
about various defense 
systems plant species 

have in place.

Ljiljana Fruk



Michaelmas 2020 Issue 31  15

needed for their activity. The aromatic rings 
of the flavanoid molecules can also insert 
themselves into DNA and RNA strands 
inhibiting replication, and bind to polymerases 
and the viral coat proteins of the viruses, 
deactivating the virus directly. A few flavonoids, 
such as quercetin and apigenin, have been 
shown to inhibit influenza and hepatitis C 
viruses. Although the exploitation of the 
antiviral properties of flavanoids is in its 
infancy, due to the current pandemic, this is 
about to change. Besides flavonoid, there is 
a whole range of useful antiviral pigments, 
such as hypericin from St. John’s wort, which 
has even been shown to be effective against 
coronaviruses. 

Plants are the most versatile, adaptable, 
and productive chemical factories. They can 
synthesise complex compounds that help 
them attract insects, fight pathogens, adapt 
to different environmental conditions, harvest 
light, produce complex structural elements 
and take nutrients from soil. As chemists, we 
can only do a tiny fraction of what the humblest 

Biotech Matters

Yes, plants, like us, have an immune system, 
although it works differently. Unlike humans, 
who possess specialised immune cells, plants 
rely on the capacity of every cell to recognise 
and defend itself. Sometimes they recognise 
the patterns on the surface of the virus, 
sometimes they trigger biochemical events or 
send specialised molecules, such as defence 
hormones, or small interfering ribonucleic 
acid (RNAs) to deactivate foreign nucleic acids.  
Some of these mechanisms have been well 
understood, but a majority is still wrapped 
in mysteries that need to be unravelled. For 
example, it is not clear how innate plant 
immunity is established and transferred to 
the next generation of plants. We know there 
is a multilayer surveillance system in place, 
but the details are hazy. Just recently, a group 
of researchers discovered the route by which 
a certain protein activates the pathogen 
defence system that leads to self-destruction 
of infected cells. And this is just one layer of 
many. 

I was always personally interested in small 
molecule defenders, chemical structures 
produced in large numbers, which are both 
signalling and defence molecules.  One such 
class are flavanoids.2 Considered secondary 
metabolites of plants (meaning they are not 
directly involved in their growth, development 
and reproduction) these are compounds of 
high importance and come in large numbers. 
More than 9,000 flavanoid compounds have 
been identified so far, and a single plant might 
have hundreds of different types of flavanoids 
often working in sync. A coffee bean has 
around 1,000 antioxidant compounds, a large 
number of which are flavonoids.

Flavanoids protect plants from different 
stresses; they act as UV filters, detox 
molecules and powerful antiviral compounds 
as well as signalling molecules. 

It has been shown that flavanoids can be 
incorporated into cell walls and control 
the adhesion of the virus to the cell, or 
inhibit viral enzymes by binding the metals 

of plants can do, and we are starting to take 
notice of how plants deal with viruses to find 
new solutions for our own viral problems.  

However, nature does not think in absolutes; 
there is no ‘absolute bad’ and ‘absolute good’, 
and indeed, some plant viruses have been 
shown to be beneficial, they help plants to 
better deal with stress and drought. Some 
viruses can even act symbiotically, helping 
plants to use resources more efficiently.  
Clover cryptic virus, for example, prevents the 
formation of nitrogen fixating nodules when 
there is too much nitrogen present in the soil. 

Our relationship and that of plants with viruses 
is complex, and requires continuous adaptation 
and balancing. Maybe we can learn how to 
use some of the powers of plant surveillance, 
defence, and coexistence with their viruses, to 
design new materials and structures to help us 
to deal with ours.

Sources:
1 S. H. Spoel, X. Dong, How do plants achieve 
immunity? Defence without specialised immune cells. 
Nature Rev. Immunol. 2012, 12, 89.
2 T-y. Wang, Q. Li, K-s. Bi, Bioactive flavonoids in 
medicinal plants: structure, activity and biological 
fate, Asian J. Pharm. Sci 2018, 12-23.

 

Plants are the 
most versatile, 
adaptable, and 

productive chemical 
factories

The BioNano group is run by Dr Ljiljana 
Fruk,who is currently working on a new 

generation of antiviral pigments, inspired 
by plants, that can be used to dye different 
types of fabric in order to prepare antiviral 

PPE, such as face masks. They teamed 
up with Cambridge start-up, Colorifix, to 

develop environmentally sustainable pigment 
production and dying processes. 

CEB is also running antiviral surface testing, 
both for antiviral fabric and other surfaces, 

thanks to grant support for our BioNano group 
and Molecular Microbiology group run by Dr 

Graham Christie.  

Ljiljana Fruk
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Industry Business

Easter Term is always an exciting time 
for the MBE students, as the cohort 
have completed their structured 
teaching and embark on a six-week 

research placement. The placement is a 
corner-stone of the course and the time spent 
with each respective company forms the 
foundation of the student’s dissertation. 

Usually, students would spend time hosted by 
the companies at their premises, gathering the 
data necessary to underpin their thesis and 
learning from their working practices. This 
year, the MBE had to adapt, like many others, 
and overcome the challenges of COVID-19. 
The course team worked with the hosting 
institutions and successfully adjusted every 
project by transitioning the placements to be 
held remotely.

The variety and depth of projects on offer 
each year are a result of the large network 
of companies that the course works with 
whilst also accommodating, where possible, 

MBE Research Placements 
and Symposium 2020
Patrick Selby, MBE coordinator

Each year, the MPhil in Bioscience Enterprise (MBE) students have the unique opportunity to carry out their 
research in collaboration with industrial partners, in a win-win situation for both student and company.

students to find their own projects. The main 
criterion is that each project addresses a 
real-world issue that is at the intersection of 
business and science, with a wider focus on 
entrepreneurship. Each student receives two 
supervisors, one from the company and the 
other from the university. This ensures that the 
students are supported throughout the process 
and receive both academic and industrial 
guidance.

We are fortunate that we can work with 
a broad range of companies, from large 
corporations such as Merck Ventures and 
Novartis, to smaller enterprises such a Start 
Codon and New Atlantis Ventures. Companies 
can be based around the Cambridge Cluster 
with proposals submitted from Cambridge 
Healthcare research, Cambridge Cancer 
Genomics and Cambridge Digital Health. 
Whilst others like Precision Advisors and 
Allergen, are from further afar in the UK, it is 
even possible for students to travel abroad, as 

long as certain conditions are met.

This flexible approach often results in a 
stunning breadth of topics, with students 
having researched areas that include market 
pricing in gene therapy, testing approaches 
for precision oncology, developing socially 
conscious and commercially successful market 
opportunities, strategies for biotherapeutic 
products, and investment frameworks in 
biotechnology ventures.

After the projects are completed, each student 
presents their findings at the end-of-year 
symposium. The MBE would like to thank 
everyone who was involved with the projects 
in 2019-20 and look forward to another 
successful round in 2020-21. 

If you are a company who would like to submit 
a proposal for a potential project, or just find 
out more about what that would entail, please 
get in touch with us at 

ceb-biosci@lists.cam.ac.uk.  

MBE students 
(2019-2020 cohort) at 
Simmons and Simmons 
Headquarters, London
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Achievements

Academic promotions for Róisín 
Owens, Gabi Kaminski-Schierle 
and Graham Christie 

Congratulations to our academics Gabi Kaminski-Schierle, 
promoted to Reader, Graham Christie, promoted to University 
Senior Lecturer, and Róisín Owens, promoted to Professor 
of Bioelectronics, in the University’s 2020 round of academic 

promotions.

Róisín Owens leads our Bioelectronic Systems Technology group, 
which works to develop iterative improvements on biological 
models and electronic devices in parallel. This work involves two 
main research themes: organ-on-chip and membrane-on-chip for 
applications in drug discovery and therapeutics. Owens will also take 
on the role of Deputy Head of Department for Research from October 
for the 20-21 academic year. 

Gabi Kaminski-Schierle leads our Molecular Neuroscience group, 
investigating the molecules and mechanisms causing brain cells 
to die in different neurodegenerative diseases, such as Alzheimer’s 
and Parkinson’s disease. The group applies cutting-edge tools such 
as atomic force and super-resolution microscopy, microfluidics and 
multi electrode arrays, to gain insight into cell senescence and fibril 
formation.

Graham Christie leads our Molecular Microbiology group, who work to 
develop a greater understanding of bacterial spore structures of the 
Bacillus and Clostridium genera, which are the most resilient cells 
observed in nature. They have also recently built a collaborative project 
with our Bio Nano science group to introduce a coronavirus test facility 
within the department, testing potential materials for anti-virus 
properties.

“I’m delighted to be joining CEB’s ranks of USL’s, who comprise 
a particularly fine sub-set of colleagues!" says Dr Christie. "I’m 
especially pleased as this promotion recognises contributions to 
teaching as much as to research.”

Source: 

www.ceb.cam.ac.uk/news/academic-promotions-roisin-owens-gabi-kaminski-
schierle-and-graham-christie

Dr Ioanna Mela awarded funding 
from the National Biofilm 
Innovation Centre

Dr Ioanna Mela, a Postdoctoral Research Associate working 
in the Laser Analytics Group with Professor Clemens 
Kaminski, has been awarded funding from the National 
Biofilm Innovation Centre, 3rd Proof of Concept Call, 

to investigate the potential of DNA nanostructures against oral 
biofilms.

The National Biofilms Innovation Centre (NBIC) is an Innovation 
Knowledge Centre (IKC) funded by the BBSRC, Innovate UK and 
the Hartree Centre. It is the central hub where academia, industry, 
government, and public policy come together to tackle the grand 
challenges biofilms present, impacting approximately $5 trillion in 
global economic activity, from food and health to ships, clean water 
and energy. The aim of Dr Mela’s project is to explore the potential 
of DNA nanostructures as drug delivery vehicles that can penetrate 
and disrupt biofilms. In this eight-month long project, the focus will 
be on P.gingivalis, a bacterium that exists in highly complex dental 
plaque biofilms, and is responsible for gum disease. If successful, 
the project can potentially lead to the commercialisation of a new 
therapeutic. “I am grateful for the funding and very excited to explore 
the potential of DNA nanostructures against biofilms," says Dr Mela. 
"It is a question I was keen to answer since I started working with 
DNA nanostructures that target bacteria and this short project will let 
me take the first steps towards this goal”.

Source:

www.ceb.cam.ac.uk/news/dr-ioanna-mela-awarded-funding-national-biofilm-
innovation-centre ; www.biofilms.ac.uk

Dr Ioanna Mela outside the 
department.

We would like to 
congratulate all three 
on their promotions and 
look forward to seeing 
their next steps.

Gabi Kaminski-Schierle

Graham Christie

Róisín Owens
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Achievements

European Research 
Council proof of 
concept grants for 
drug delivery and 
perovskite x-ray 
detector projects

Two of our research groups have 
received Proof of Concept grants, each 
worth €150,000, from the European 
Research Council, to spur their 

efforts bringing cutting-edge healthcare and 
detector technologies to market.

Dr David Fairén-Jiménez, who leads our 
Adsorption and Advanced Materials group, has 
been awarded funding to progress his work 
investigating the use of a class of molecules, 
known as metal-organic frameworks, for drug 
delivery systems. Metal-organic frameworks 
are porous, self-assembling, 3D nanoparticles, 
made of metals or metal clusters and organic 
building blocks and their properties can be 
tuned for specific purposes. Fairén-Jiménez’s 
group dedicate their time to exploring novel 
applications of MOFs, including gas storage 
and adsorption, as well as developing drug 
delivery systems for hard-to-treat cancers. 
"Our previous work has shown that we are 
able to reduce the required dose down to 1% 
of the original concentration, by targeting 

David Brossault wins poster 
award in the Porous Materials 
Group Poster Conference 2020

Back in July, The Royal Society of Chemistry organised 
an online poster conference for scientists and students 
throughout the UK. David F.F. Brossault, a 3rd year PhD 
student in our department, finished 2nd out of the 167 

posters presented during this event!

David is a 3rd year PhD student in Professor Routh’s Colloidal 
Dispersions group. His PhD project focuses on preparation of 
metal doped silica composites (beads and capsules) for biological 
and environmental applications. The poster he presented at the 
conference focused on a green approach to produce magnetic 
photocatalysts via agglomeration of nanoparticles in emulsion. 
Such a method was proven to be fast and highly tuneable which 
enabled the easy production of a water treatment system. “This 
conference was a great opportunity to present my recent findings 
and gather insightful feedback from material science experts," 
said Brossault. "The award was a nice recognition of the past years 
hard work and it’s nice to see it sparking interest in other scientists 
located sometimes thousands of miles away”.

Source:

www.rsc.org/events/detail/44830/porous-materials-group-poster-
conference

their delivery to very specific locations within 
cancerous cells,” says Dr Fairén-Jiménez. The 
grant will support research into making their 
MOF drug-delivery systems a medicinal reality.

Dr Sam Stranks’s research group focuses on 
optoelectronic materials called perovskites for 
solar energy production and efficient lighting 
solutions, as well as novel spectroscopy 
techniques needed to study their structure 
and performance. Their ERC Proof of Concept 
grant will support the commercialisation of 
their perovskite x-ray detector technologies, 
seeking to improve the performance and 
expand the applications of x-ray imaging. Dr 
Stranks explains: “X-ray imaging is a widely 
employed tool, both for basic research and 
real-world applications such as security, food 
screening and medical imaging. However, due 
to the ionising nature of x-rays, there are strict 
dose limits particularly for medical imaging 
which limit the enormous potential for the tool. 
Currently, commercial materials are operating 
near their maximum performance potential 
and therefore, there is a need to develop better 
active layer materials to increase the resolution 
and lower the radiation dose. That’s where 
halide perovskites come in”. In this project, they 
will move this material to commercialisation 
by scaling the fabrication of a working proof of 
concept detector, as well as developing critical 
commercial and market analyses.

Source: 

www.ceb.cam.ac.uk/news/european-research-
council-proof-concept-grants-drug-delivery-and-
perovskite-x-ray-detector; erc.europa.eu/news/PoC-
recipients-2020-first-round

Dr Sam Stranks

David presenting his 
poster.

Dr David Fairén-Jiménez
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Alumni Corner

CEB contribution to the 
Cambridge Alumni Festival: 
response to COVID-19    

Second ventilator prototype being put together at the Whittle lab
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Alumni Corner

Injection moulding of ventilator parts
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Alumni Corner

OVSI open-source ventilator has 
been built to provide a response 

in low-income countries 

As a contribution to the 30th Cambridge Alumni Festival, 
CEB contributed a webinar on our response to COVID-19 
to Cambridge alumni of all ages and disciplines. It was an 
interesting informative session with a focus on initiatives 

launched in low and middle-income countries (LMICs) and a good blend of 
technology, sociology and economics aspects affecting these initiatives.

CEB academics including Professors Axel Zeitler and Geoff Moggridge 
and Dr David Fairén-Jimenéz, were involved in the Open Ventilator System 
Initiative (OVSI), along with the support of Dr Lara Allen, the Director of 
the Centre for Global Equality (CGE), a Cambridge-based civil society 
organisation that develops innovative solutions to global challenges.  

The OVSI ventilator was designed by a Cambridge team, including our CEB 
colleagues in collaboration with Whittle Lab in Engineering and CGE, for use 
in low- and middle-income countries in response to the global pandemic. It 
has been designed and manufactured in partnership with local clinicians, 
engineers and manufacturers across Africa and is focused to address the 
specific needs for treating COVID-19 patients. It is a fully functioning system 
that can also be used for treating other respiratory conditions.. 

Our academics gave an overview of the needs for COVID-19 support in 
LMICs from testing, to ventilation and oxygen supply. As well as covering 
our work on the ventilator and oxygen concentrator, the event also covered 
the healthcare diagnostic testing programmes in Ghana and the Philippines 
being developed by Professor Lisa Hall and Dr Jenny Molloy.

Sources: 

Cambridge Alumni Festival www.alumni.cam.ac.uk/festival 

CEB’s webinar contribution to this year’s virtual festival www.cam.ac.uk/research/
news/open-source-ventilator-designed-by-cambridge-team-for-use-in-low-and-
middle-income-countries

www.ceb.cam.ac.uk/covid-research 

 

It has been designed 
and manufactured in 
partnership with local 

clinicians, engineers and 
manufacturers across 

Africa and is focused to 
address the specific needs 

for treating COVID-19 
and other respiratory 

conditions.
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Our July 2020 Open Days for 
prospective students went virtual 
for the first time with a series of 
webinars replacing in person tours 

and talks.

CEB ran a series of webinars, each scheduled 
to last about one and a half hours, consisting 
of several brief presentations on important 
topics of interest, including chemical 
engineering studies, applying and admissions 
to Cambridge, as well as interactive Q&A 
sessions with students. 

Our webinar panels included a mix of 
admissions gurus, researchers, students and 
graduates. Our student audience was diverse 
and international, joining not only from the 
UK, but also from several different countries 
from across the globe, such as the US, Austria, 
Malaysia, Singapore, Belgium, Spain, China, 
India, Mexico, Brunei, Netherlands, Norway, 
Germany, and several others.

Panellists were busy dealing with questions, 
especially those on entry criteria and 
admission, which were still the most popular.  

All questions from attendees were answered 
live by our panellists. Our morning webinars 
were the most attended and all webinars 
wrapped up with a Q&A session and referral 
to useful contacts and helpful websites for 
further information.

The morning webinars involved a presentation 
on Chemical Engineering at Cambridge 
and included the academic highlights of the 
undergraduate course, the admissions process 
as well as an account of student life in the 
department and the College. These accounts 
from current students were much appreciated 
by prospective students, who greatly benefitted 
from the valuable insights shared by our 
current students. 

The afternoon webinars were more 
specialised, giving an overview of our key 
research groups and activities, and an account 
of our response to COVID-19 including the 
Open Ventilator System Initiative project. 
Our graduates talked about their day-to-day 
jobs and shared highlights of their career 
journeys. Gradcracker discussed current 

job opportunities for chemical engineering 
graduates and student internships.

Our July Open Days also saw the live broadcast 
of webinars from CEB’s new state-of-the-art 
recording studio, which was put together by 
our IT team to help us run virtual events and 
record lectures.

Prospective student feedback was collected 
immediately after the events and, overall, 
this first virtual event has proved popular, 
with attendees valuing the input and advice 
from admission gurus, current students 
and graduates. CEB also contributed to 
the September Virtual Open Days, running 
a webinar on Chemical Engineering as 
well as a Q&A session with the Cambridge 
Admissions Office. Our online events 
and course info featured on the recently 
launched University virtual tour platform on                                 
www.virtualtour.study.cam.ac.uk where CEB 
has a dedicated space for its undergraduate 
and postgraduate course offering, as well as a 
virtual tour of our facilities!

CEB’s Open Days 
for prospective 
undergraduates go virtual
Elena Gonzalez

Outreach and Events

These accounts from current 
students were much appreciated 

by prospective students, who 
greatly benefitted from the 

valuable insights shared by our 
current students. 
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Official launch DIC: Monday 5 October 2020

Entry criteria:  Students aged 14 to 17 as a team (3 to 5 students) from 
UK schools

Deadline for entry submission: Wednesday 31 March 2021

Prize: The winning student team and their teacher will be invited  to 
spend an afternoon at our Department (with COVID-19 restrictions and 
social distancing likely to be in place)   

Further information

Outreach and Events

Davidson Inventors 
Challenge launched  

The Davidson Young Inventors Challenge (DIC) is a new 
project being piloted with UK schools during this academic 
year. It is a collaborative effort between CEB and the 
Association of Science Technology and Innovation (ASTI) in 

Malaysia, led by our alumnus Dr Yunus Yasin.

Students will need to find innovative solutions to current global 
problems set out in the Sustainable Development Goals (SDGs) 
developed by the United Nations. The teams are required to select a 
global challenge and invent a product and/ or process that could be 
a potential solution.  Each competing team will be required to submit 
via email an invention pitch video along with a corresponding project 
report. The finalists will be invited to give our Department a live 
online presentation of their invention. 

Get ready to solve problems and innovate! Register your interest here 
https://forms.gle/9r29a994HiP35Niv5

To take part in this fun and exciting team challenge, in the first 
instance, interested schools need to complete and summit 
the registration form for each and every student team they 
wish to enter.  For queries regarding student participation and 
competition entry submission please contact Elena Gonzalez on                          
outreach@ceb.cam.ac.uk. 

Sources:

More information on the DIC on www.ceb.cam.ac.uk/events/davidson-inventors-
challenge-launches-uk-schools

Association of Science Technology and Innovation (ASTI) in Malaysia on        
www.asti.org.my

World Microbiome Day at 
CEB 
Anthie Moysidou, PhD student in our Bioelectronics Systems 
Technology Group 

CEB celebrated 3rd World Microbiome Day (WMD) on the 
theme ‘Diversity Matters’. This year’s WMD was dedicated 
to diversity: diversity of microbes (different types of 
microbes within a community), diversity of microbiomes 

(each individual has a microbiome profile as unique as their 
fingerprint), diversity of diets (different diets that feed and fuel our 
microbiomes), and diversity in the microbiome research community 
(researchers with different cultural and educational backgrounds 
working together). 

In a virtual celebration, we were joined by a stellar line-up of speakers 
and over 1,000 participants to explore the influence of microbes in all 
facets of our lives. In the first part of the event, Dr Anne Neville from 
Microbiota presented the efforts of her team to combine microbial 
cultivation techniques with genomics to identify the role of microbial 
strains in the gut. Dr Giles Yeo explained how our brain controls food 
intake, pointing out that the gut microbiome is a reflection of our 
health. In the second part, well-known chef and fermenter David 
Zilber, live from Copenhagen, gave an awesome demonstration on 
how to home-ferment gooseberries and provided some fascinating 
insights into the historical and current applications of fermentation in 
the food industry. We closed our celebration with our own Dr Ljiljana 
Fruk and a live tour of Nav restaurant in Zagreb, where she discussed 
fermentation in modern Croatian cuisine with head-chef Tvrtko 
Šakota, while giving us a sneak peek of Nav’s kitchen and the micro-
seasonal and local ingredient-centric menu. 

The recording of the WMD is available online at www.youtube.com/
watch?v=hNsgw2oX7IY

3rd World Microbiome Day 
– Diversity Matters
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Outreach and Events

CEB goes STEMtastic!

CEB was given the opportunity to present at the West Suffolk 
College ‘STEMtastic’ virtual fair back in July. The STEMtastic 
fair was aimed at KS2-KS5 students and its main goal was to 
engage participants with virtual activities and find out more 

about the exciting life of a chemical engineer or a scientist, and the 
daily battles our ‘superheroes’ have to fight to tackle the toughest 
global challenges in energy, sustainability and healthcare!

Some of our enthusiastic staff and students ran home experiments 
online and gave brief presentations on exciting topics:

“The brain: Your body’s master computer” – Sarah Barron and Chiara 
Barberio

Students learned about the organ that controls everything throughout 
your body and mind and got to explore the parts of the brain which 
control our thoughts, behaviours and actions. They found out more 
about mental health, got some tips on how to keep your brain happy and 
healthy, and explored why sometimes things can go wrong.

“A healthy gut: Mind your Microbes!” – Anthie Moysidou  

Some “bad” microorganisms can get into the body through food 
ingestion but not all microorganisms are “bad”. Your body is the habitat 
of trillions of ‘good’ microorganisms that help you stay healthy. Students 
learned about gut health and how to feed the ‘good’ microbes in your 
gut to help them fight pathogens.

“Enzymes: The greenest and cleanest chemists of all” - Dr Ljiljana Fruk  

The most remarkable ‘chemists’ capable of making all kinds of 
molecules without test tubes, harsh chemicals and without any waste, 
live in our cells, and are called enzymes! Dr Fruk showed enzymes in 
action, and students learned how we can make the environment cleaner 
and chemistry greener by using what they have known for ages!

Source:

www.ceb.cam.ac.uk/events/ceb-goes-stemtastic

Watch our contribution on  www.youtu.be/qiy_0vxVxrI

Physics in Chemical Engineering 
and Biotechnology: CEB at 
Physics at Work online exhibit  

CEB recently took part in the “Physics at Work” online 
exhibition aimed at Year 9-11 students, which was 
organised by our neighbours on the West Cambridge 
site, the Cavendish Lab.

The  annual ‘Physics at Work’ exhibition ran from 21 to 25 
September 2020 with around 25 exhibitors including research 
groups within the Cavendish Laboratory, and other departments 
including CEB, as well as industry and companies such as 
Rolls-Royce Plc., Domino Printing Services and The Technology 
Partnership. 

Using an online booklet format, each exhibitor was given a dedicated 
webpage. Our online booklet entry featured a video demo on the 
role of physics principles on Fluorescent Microscopy and Stochastic 
Optical Reconstruction Microscopy (STORM), which was put together 
by Dr Stanislaw Makarchuk from our Laser Analytics Lab. The 
demo highlighted how physics is used in chemical engineering 
and biotechnology, and why this physics is useful in this context.  
You can watch it on www.outreach.phy.cam.ac.uk/programme/

It was a challenging but fun experience! 
Being an online event this year, we 

had to get creative with the interactive 
content. I think it will take a while for 
us and the children to become familiar 

with the online format, but overall it was 
a fun and informative experience with 

positive feedback!

– Sarah Barron

Image collage by Oliver Vanderpoorten, Laser Analytics Lab

West Suffolk College STEMtastic virtual 
fair took place on 11 July 2020.

physicsatwork/paw2020/qanda2020/chembioqa2020

CEB staff, students, and graduates also took part in a live Q&A 
session moderated by the Cavendish outreach team to raise 
awareness of the role of physics in chemical engineering, the many 
careers available to our Chemical Engineering graduates, the variety 
of people in these roles, and also highlight the different routes 
into chemical engineering and related careers. Our panellists also 
answered questions from prospective students.

Source:

www.outreach.phy.cam.ac.uk/programme/physicsatwork
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Postdoctoral researcher, Elizabeth Tennyson, and PhD student, 
Jana Weber, were recently named in the Women’s Engineering 
Society Top 50 Women in Engineering. Awarded by the 
Women’s Engineering Society annually, the WE50 awards 

seek to recognise the wealth of female talent within engineering and 
related disciplines.

 Now in its fifth year, the 2020 WE50 celebrates women who have made 
a significant contribution within sustainability. Winning nominees were 
required to provide evidence of their successful support of UNESCO’s 
Sustainable Development Goals or the Net 
Zero Carbon Programme. The WE50 awards 
were judged by a panel of industry experts. 
The number and standard of nominations 
were high, emphasising the exceptional 
achievements made by women in this field. 

Beth Tennyson is a Marie Skłodowska-
Curie Actions Fellow in our Optoelectronic 
Materials and Spectroscopy Devices group, 
where she explores new solar cell materials 
to improve the overall sun-to-electricity 
conversion efficiency, while also reducing 
the cost of solar cells. “I hope the research 
I am working on will lead to an overall 
broader usage of solar cell materials," 
says Beth. "I envision a world where many 
materials, surfaces, or devices are, in 
fact, solar panels.” Outside her research, 
Beth has also been active in promoting 
sustainability within the wider community, 
for instance, setting up the Energy Mapping Challenge, a primary school 
programme enabling students to log and acquire data on wind speed 
and sunlight intensity.  

“I am truly honoured to be recognised by the WES Top 50 Women in 
Engineering award, particularly in the theme of sustainability, as I am 
continuously altering my lifestyle to be as sustainable as possible. This 
type of recognition really reinforces my efforts and further motivates 

me to continue developing ways to reduce the effects of climate change, 
both in my research and in my life outside of work”. 

Jana Weber is a PhD student in our Sustainable Reaction Engineering 
group, which works to discover sustainable processes for the 
chemical industry. Jana is developing methods to use the information 
recorded in large databases to find the most sustainable multi-step 
reactions. “I hope my research will lead to a reduction in emissions 
from the chemical industry," says Jana. "I develop methods which 
help companies to explore more sustainable process options, possibly 

leading them to a circular economy. 
Together with my supervisor, Professor 
Alexei Lapkin, and a post-doctoral 
researcher, Dr Zhen Guo, I am working 
towards this goal through our research 
as well as through our recently founded 
company.”

“Another affair of the heart is 
to contribute to education for 
sustainability, for example delivering 
workshops and designing material. 
Besides supervisions, I have co-
organised seminars and have 
developed material for a sustainability 
workshop. I very much hope my career 
will include more possibilities of 
teaching.  

“I feel incredibly honoured to be 
recognised in the WES Top 50 Women 
in Engineering awards especially at this 

early stage in my career. When the application was promoted, I received 
messages from three members of my research group, suggesting 
to nominate me. Their messages made me feel extremely fortunate 
about my encouraging environment and that my work was recognised 
and associated with sustainability and with supporting women in 
engineering.”

CEB Women

CEB researchers shaping 
the world 

Jana and Beth with their 
WES50 awards 

This type of recognition really 
reinforces my efforts and further 

motivates me to continue 
developing ways to reduce the 
effects of climate change, both 
in my research and in my life 

outside of work.
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CEB Women

My journey as a Plant 
Manager 
Dr Claudia Hauben 

PhD Chemical Engineering 2013-2015 and PUD 
Pilot Plant Manager at Covestro

After obtaining my PhD in Chemical Engineering from 
Cambridge University I started working as a Reaction 
Technology Expert at Covestro, a German company, in 2016. 
During my first three years at Covestro my focus was on new 

reaction concepts for polymer reactions, but in March 2019, I became 
a Plant Manager for a pilot facility for Polyurethane Dispersions in 
Shanghai, China.  

I had been working for  Covestro for three years and I had just moved 
back from Cambridge when I was offered the position of plant manager. 
One of the reasons why I accepted this job offer was my experience of 
studying abroad. During my doctoral studies I had a good time, I was 
surrounded by great people and was able to study in an encouraging 
environment. I was also able to discover the country, which was a bonus. 
Having had this experience, I knew that accepting the job offer would be 
challenging, of course, but also truly enjoyable.  

Another reason why I decided to accept the job was because it would 
entail a significant change in my career. Becoming a plant manager 
meant having to leave ‘the small scale’ (the laboratory work) and think 
bigger.  

Looking back on my one and a half years working as a plant manager, I 
would not say that being in production is so different from working in the 
laboratory but the topics I focus on are different. One of the major areas 
of my work now is safety.  

The current work is interesting because there are new challenges every 
day. I have already learned so much over the last one and a half years, 
especially in terms of increasing my understanding of the process and 
the chemistry of the products. Today, I am leading a small team, all 
Chinese.  

One of the most challenging aspects of working in China for me is the 
language barrier and the cultural differences. My Chinese colleagues  
translate for me in meetings if the conversation switches to Chinese. 
I still find it is important at meetings to emphasise key ideas and 
summarise the actions to ensure I share the same understanding with 
my colleagues. Furthermore, in my role I have really benefitted from 
leading discussions and encouraging my colleagues to challenge one 
another to obtain the best outcome.   

For me being a plant manager here is such an enriching and 
challenging experience: understanding how production works, being in 
the field, but also having the wonderful opportunity to discover China. 
I would recommend it to anyone who has the chance to fully embrace 
these opportunities and experiences.

Claudia at the Polyurethane Dispersion Plant, in 
Shanghai, China 

Becoming a Plant Manager 
meant having to leave ‘the 

small scale’ and think bigger.  
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Teatime Teaser

Now that CEB has opened its doors 
once again for researchers I think 
it is valuable to look back and see 
what the department, as a team, has 

achieved. The amount of work that has been 
completed to make the department safe for 
all to return has been vast and at times very 
complicated, but nonetheless been achieved 
with vigour and vitality. 

Much had to be changed to ensure that the 
Department adhered to government and 
University policies. Simple things like entering 
the building had to be revised with two-
metre markers highlighting waiting points. 
Other changes include spacing out chairs in 

Measures for a COVID-19 
secure workplace
Adam Brown, CEB Technical Operations Manager
I am the new Technical Operations Manager at CEB.  I started on 1 June, and it has certainly been a baptism by fire! 
However, the sense of community, teamwork, humour and friendliness of everyone I have met, whether it be at two 
metres, in person, or via video call, has been outstanding. I have no doubt that we will adjust to these new norms and 
that research will continue to thrive.

the atrium to comply with social distancing 
and using the out-of-hours swipe system to 
ensure we keep to our 25% capacity, but also 
used for tracing so we know exactly who has 
entered the building. We prescribed each 
room a maximum occupancy to ensure that 
social distancing was maintained, and to 
help with this we have implemented a facility 
management solution called PPMS. This 
allows us to program the prescribed maximum 
occupancies directly to the equipment and labs 
so that only the maximum occupancy can book 
at any given time. 

Apart from the physical changes we have made 
to the building we have also bought a stock 

Researcher Sarah 
Barron in the lab in full 
PPE attire including a 
CEB-branded mask.

of reusable cloth face covers complete with 
Chemical Engineering and Biotechnology print! 
These come in a variety of different colours 
and each member of the department can take 
a number of these covers. The aforementioned 
changes are but a few of the many alterations 
we have made.

Feedback from researchers who have returned 
has been very positive with everyone feeling 
safe while at work. We recently had an audit 
from the Universities Safe Spaces COVID-19 
compliancy team in which we scored 95% with 
very minor adjustments needed. These small 
adjustments will be completed very soon.

We prescribed each room with a 
maximum occupancy to ensure that 
social distancing was maintained, 

and to help with this we have 
implemented a facility management 

solution called PPMS.
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