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EDITORIAL

Editorial Note
n CEB Focus Newsletter is a
project led by Marketing Assistant
Elena Gonzalez with the help
of department students and
researchers.
Each member is
fully committed to the project and
the timely production, publication
and delivery of each issue.
Individual input, team effort and the
contribution of enthusiastic ideas
are all equally hugely valuable.
This input helps improve the quality
of the editorial content and the
publication look. These efforts are
crucial to the editing and production
process.
Following the splendid summer
break, the CEB Editorial Team is
back with the latest department
news and developments. We’d
like to take this opportunity to
welcome the new undergraduate
and postgraduate student cohort
at CEB and wish everyone a great
start to the academic year.
The Main Article focuses on
the newly launched MPhil in
Biotechnology and the arrival of the
first student cohort. Undergraduate
Focus
shares
undergraduate
student accounts of summer
internship experiences, Design
Project Winners and undergraduate
student prizes.
Teaching Matters discusses the
undergraduate end-of-year survey
results and CEB being ranked
number 1 again for Chemical
Engineering.
Research Highlights lists the
latest articles published by CEB
researchers in high impact factor
journals as well as the latest
research progress made in key
areas: the work on low-cost plastic
sensors to monitor a range of
health conditions, studies into soot
formation and how to reduce it for
climate change and human health
and the Algal biophotovoltaic
(BPV) device for generation of
bioelectricity clinical trials and
therapeutic rationale for drug
repurposing in schizophrenia.

Editorial Team: PhD students Gemma Siddall, Sina Schack and undergraduates Isabella (Izzy) Bentley
(CUCES Undergraduate Publicity Rep) and Bahumi Motlhanka with Elena Gonzalez (middle)

Dr Fruk talks about “Science and
Science Fiction of Bioengineering”
in her Biotech Matters column. In
Research Impact, Louise Renwick,
(Communication and External Affairs
Executive at Cambridge Centre for
Advanced Research and Education
in Singapore) elaborates on CARES
search for efficient, low-emission
fuels in collaboration with CEB.
CEB Innovation features the latest
collaboration between CEB and
Teraview on accurate automotive
paint thickness measurement.
Amongst the long series of recent
and most notable Achievements
are: Professor Silvana Cardoso
being elected to the International
Advisory Panel of Chemical
Engineering
Science,
the
readerships awarded to Drs Mick
Mantle, Laura Torrente and David
Fairen (the latter also received
2018 SRUK Emerging Talent
Award) and alumnus Darrin Disley
awarded OBE for his services to
business, enterprise and health.
Alumni

Corner

features

the

Power of ACE Education with the
success story of alumnus Wassim
Aouad and useful career tips and
valuable insights from Deborah
Grubbe after 40 years in Chemical
Engineering. The Department
Events section includes a review
of IChemE Conference hosted
at CEB on 26 September and
CEB academic contribution the
Alumni Festival programme as
well as a list of upcoming events
i.e. Cambridge TV workshop and
ACTC conference. Finally, Staff
Room tells of PostDocs going onto
pastures new academics and latest
staff movements.
As always, special thanks go to
Webmaster Vanessa Blake for
regularly providing photos, and to
departmental members, alumni
and corporate partners for their
article contributions. Also, we are
always looking for more Editors to
join our dynamic Team, so if you
are interested and would like to
know more about the role, please
email us on ceb-focus@ceb.cam.ac.uk
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CEB welcomes first MPhil in
Biotechnology Student Cohort
Elena Gonzalez
n The newly launched MPhil in Biotechnology
welcomes its very first intake of international students
who were selected through a highly competitive and
rigorous application process.
This programme puts together world-leading
academics and industry champions to deliver an indepth multidisciplinary curriculum. It has its emphasis
on bringing analytical skills from engineering, physics,
mathematics and computer sciences backgrounds
into the biological sciences in response to major talent
needs in the biotechnology sector.
The aim of the programme is to provide students with
training on state-of-the-art biotechnology in theory and
practice and produce cross-interdisciplinary graduates,
who will go on to be future science leaders – highprofile researchers, team leaders and/or scientific
entrepreneurs and innovators – either in academic or
business settings.
The programme contains the following elements:
• a foundational course on principles of biotechnology;
• a practical module covering both experimental and
computer-based techniques in biotechnology;
• six elective advanced modules selected from a list
of post-graduate courses on offer across different
departments at the University;
• two research projects: the Individual Research
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Project and the Team Research Project (where the
entire class works as a team to address a problem
proposed by industry);
• a transferable skills module covering career skills
and professional skills all the way from the lab bench
to the market.
Students will be taught through lectures, small group
teaching, training workshops, practical classes (both
laboratory and computational) and research elements.
They will be based at CEB but attend courses and have
the chance to do their research at other departments
within the University. Other participating departments
are Engineering, Biochemistry, Applied Mathematics
and Plant Sciences.
The key industrial partners and supporters of the MPhil
in Biotechnology at CEB are Medimmune, Synthace,
AstraZeneca, and Glaxo Smith Kline.
Dr Gabi Kaminski Schierle, the Programme Director,
commented: “The MPhil in Biotechnology programme
is a new exciting opportunity in which world-leading
scientists are brought together to deliver a oneyear MPhil degree, which combines an in-depth
multidisciplinary scientific programme”.
The first student intake is a very strong group of
7 students (6 male, 1 female) coming from UK,
US, Iceland, France, Germany, India and China.
Their background is mainly in Engineering but also
Chemistry for a few. Most of them have just finished

Editorial
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Very first MPhil in Biotechnology student cohort (Class of 2018-19) with Course Director Dr Gabi Kaminski and Course Co-ordinator Raquel Costa.

their studies or had short experiences working in
industry (1-2 years); there is also a PhD student in the
group. The 2018-19 Class includes a Gates Scholar,
a Newton Trust Masters Awardee and a Cambridge
Trust Scholar.
A couple of students shared their insights on
their motivations for applying for the new MPhil in
Biotechnology at CEB, expectations and goals.
“With a background in biomedical engineering, I am
committed to becoming a future leader in the biotech/
pharma industry. I decided to come to Cambridge
because, as the city has an enviable track record of
spin-outs in biotech-related areas, it would provide
me with excellent opportunities to interact and form
professional relationships with dynamic people in the
sector.
I applied for the MPhil in Biotechnology at CEB
because this new flexible
multidisciplinary programme
relies on close industry links,
it would provide me with
opportunities to acquire all
the in-demand skills soughtafter in the biotech industry.
This programme would also
provide me exposure to the
latest cutting-edge research
in the sector. Additionally,
Dr Varun Manhas
it would help me gain a
wide range of practical and
transferable skills, and develop business awareness,
which I am currently missing in my skill set.
As per my expectations of the course, I sincerely
believe that a constructive and meaningful interaction

with over 30 competent and dedicated faculty
members at CEB will contribute significantly in
moulding my potential to obtain my career objectives.
Finally, my time at Cambridge will not just be about
academic work. I look forward to competing for a place
at Queens’ College badminton and cricket teams.”
“I chose the new MPhil in Biotechnology programme
because I felt it was the
perfect match to my research
interests and allowed me
to develop interdisciplinary
skills as well as apply my
background in physics and
engineering. By studying
at CEB in Cambridge I
also get a chance to work
with
academic
groups
doing extraordinary work,
Bergthor Traustason
developing
leading-edge
technologies, as well as
conducting ground breaking research in biotechnology.
This new and exciting programme with an intensive
emphasis on multidisciplinary science will hopefully
allow me to gain in-depth knowledge to foster important
research and analytical skills. This would provide me
with beneficial experience that could greatly broaden
my vision and improve my possibilities to help seize
some of the great opportunities we have in the up and
coming biotech industry.”
For more info on the MPhil in Biotechnology programme see
www.ceb.cam.ac.uk/biotech. If you believe this may be for you
or have any questions about it please do get in touch with Dr
Gabi Kaminski Schierle, the Programme Director, or Dr Raquel
Costa, the Programme Coordinator on mphilbiotech@ceb.cam.
ac.uk
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UNDERGRADUATE FOCUS
An Account of the ThirdYear Design Project

much less monotonous than revision. Overall, I think the
project really developed me as an engineer and helped
me visualise how the topics we studied were applied in
industry.

Emma Catlow

ChemEng Graduation
Cheer

n The third-year design project was a 5-week project
in which we had to design a plant that would produce
50 t/h of hydrogen. The project was designed by Bart
Hallmark and sponsored by Johnson Matthey. We were
all put into groups of five mixed by gender, college,
grades and whether we were international students or
not. It was a great opportunity to meet new people within
the department and I felt it really brought everyone in
the year closer as we all spent all day (and some nights)
in the department together. As the project relied heavily
on communication and working together it was vital that
we kept each other up-to-date and kept to deadlines (of
which there were many!). We quickly made a sharefile
on Google Drive which was vital in us effectively
exchanging information. The process was split into five
areas which each had different focuses which we divided
between each other and then we also chose one of five
‘specialisms’ which encompassed the entire plant such
as safety, economics and process control.
The first task was entirely group focussed and we had
to work together to create an entire plant mass balance.
From there we split up into our areas for further tasks and
designed our areas individually in detail using Unisim,
Excel and MATLAB to create models. We had very little
guidance throughout the project, which was frustrating
at times but enabled us to develop our skills on these
packages and make our own decisions using textbooks
and literature as to what was sensible or realistic in
industry. I felt these skills were particularly useful during
my summer internship at Stanlow refinery. To improve
the project, it would have been useful to have access to
documents that are used in industry for design such as
pump design spreadsheets. We finished off the project
with a group presentation and we (surprisingly) won one
of the awards for the best presentation, with the Johnson
Matthey representative commenting on how he enjoyed
the technicality of our presentation. We were awarded
with £50 each which was a great bonus to finishing! The
five weeks were fast-paced, and deadlines came thick
and fast which was tough and stressful, but it was nice to
be able to relax with everyone after a hand-in and it was

The Part IIA year celebrating the end of the Design Project
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n A massive congratulations to last year’s graduating class
of Chemical Engineers. We wish them all the best in their
future and can’t wait to see how they will change the world!

Undergraduate Student Prizes
n The Exxonmobil prize was awarded to
Mohammad Shahrour, of Sidney Sussex
College. The ExxonMobil Prize is awarded
annually by the Examiners for Part IIA of
the Chemical Engineering Tripos to the
candidate (a third year undergraduate)
who has shown the greatest distinction in
that examination.

Prize winners,
Clare ReesZimmerman, Moe
Sharour and Mudit
Gupta

The TRC Fox prize was awarded to Clare
Rees-Zimmerman of Trinity College.
The Fox Prize is awarded by the Part IIB
Examiners of the Chemical Engineering
Tripos to the candidate who has shown the
greatest distinction in the examination. She
commented, “I am delighted to have been
awarded the TRC Fox Prize. This year I
have really enjoyed the chance to study
the areas of Chemical Engineering which
interest me the most, such as Rheology
and Pharmaceutical Engineering.” Next
year she will be staying on to do a PhD in
Colloid Science under the supervision of
Professor Alex Routh.

The North Carolina State University prize was awarded
to Mudit Gupta of Churchill College. The North Carolina
State University Prize is awarded by the Part IIB
Examiners of the Chemical Engineering Tripos to the
candidate who has shown distinction in the performance
of original project work in the form of theoretical or
experimental investigation. His research project was on
mapping the protective proteins of bacterial spores.

UNDERGRADUATE FOCUS

Summer Placement Diaries
DSTL (or Porton Down) – Research
Tom Hilbourne
n Most people associate Porton Down with investigating
the Novichok poisoning but the organisation (part
of the Ministry of Defence) is far bigger than that.
Research is conducted in a vast range of areas from
biomedical science and electronics to explosives and
warfare. I mainly chose to do it as I thought it would
be an interesting internship and great experience but
also because it was half an hour from my house.
I was placed in the Land Platforms area of the Platforms
Systems division. Platform Systems is basically any
vehicle in the army from drones and RAF fighters
to aircraft carriers and tanks. Land is, surprisingly,
anything that travels on the land. My main task for the
10 week placement was to redesign part of a program
used to simulate tank damage when a missile strikes
it. The analysis is both used on UK tanks (so weak
areas can be found and improved) and also on enemy
tanks. The programming required thousands of lines
of code in MATLAB (turns out it is used outside of
University) and meetings with the prospective users
about what they wanted from the program. One of the
trickiest parts was to get it to visualise the target in the
program. A typical tank will be composed of loads of
.stl files (a CAD file format) with each of these having
to be triangulated and plotted in the correct position to
build up a 3D image of the target.
All in all I’ve thoroughly enjoyed my time here and
would thoroughly recommend it to anyone wanting
to try an internship that isn’t in Petrochemicals or
Pharmaceuticals (not that there’s anything wrong with
those just to clarify, sorry Bart.)

Equinor (formerly Statoil) – Oil and Gas
Flavia Bush
n This summer I undertook a 9-week internship at
Equinor in Bergen, Norway. Norwegian operator
Equinor (previously known as Statoil) is one of the
world’s largest offshore companies, and is responsible
for 70% of the oil and gas production in Norway.
As part of my internship, I was in a team of geologists,
geophysicists, reservoir engineers and production
engineers. I was involved in the early phase of an oil
field development – the Krafla field.
The Krafla discovery extends over 200 square
kilometres in the central part of the North Sea. Its
reservoirs contain gas and oil in Middle Jurassic
sandstone of the Brent Group at a depth of 3,200
to 3,650 metres. What’s special about Krafla is that
it will be produced from an unmanned platform, with
operations being carried out remotely, making it safer
and less expensive to produce.

In my role of production engineer, I was responsible for
gathering geological and reservoir data, which I used
to model all the wells in the field. Using a modelling
software, I produced plots that describe the expected
well performance. Using these models for individual
wells, I created a network model for the whole Krafla
field with predictions of the production profiles. My
results will later be used by the reservoir engineers to
plan the development of the field.
In addition, I carried out ‘blowout estimations’ for the
wells in the area, to simulate worst case scenarios
during production. A blowout is an uncontrolled release
of crude oil and/or natural gas from an oil or gas well,
in the event of pressure control systems failing. Should
a blowout occur during a drilling operation, the
consequences could be catastrophic, ranging from
environmental and safety hazards, to huge economic
losses. It is therefore vital to accurately determine the
gas blowout volume so an effective rescue plan can
be devised.
This internship programme has allowed me to gain real
work experience and insight in the energy industry. I had
first-hand experience of the processes and activities
performed in the early stages of field development.
It was a great pleasure to work within a team where
everyone contributed and worked together towards a
common goal. I thoroughly enjoyed my experience at
Equinor and would definitely recommend all students
to apply!

Atkins (SNC Lavalin) – Engineering
Consultancy
Izzy Bentley
n This summer I have been working as a Process
Engineer in the Energy Department of Atkins (SNCLavalin). It has been absolutely amazing and proved
to me just how exciting Chemical Engineering can be
in the real world!
I have been part of a team carrying out Flood Modelling
for Hinkley Point C, which I really hope will turn into a
visit by the end of the summer! It is so amazing to be
working on the future of energy in the UK and I have
met so many influential and brilliant people involved
in this project. One of the best things about this
placement has been the chance to explore ideas with
experienced engineers – be it the future of nuclear
energy, what it means to be a good engineer, the true
meaning of safety in the nuclear industry or just the
latest episode of Bake-Off!
I’ve also been designing the process gas supply for
a semi-conductor manufacturing plant, which sounds
less exotic but is potentially even more interesting.
The challenge of this plant is providing ultra-high
purity toxic gases at high pressures and with incredibly
Michaelmas 2018 Issue 25
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tight regulation. The machines creating these semiconductor wafers operate to an accuracy level of 3
atomic layers so any valve switching has to occur in
the blink of an eye. It has been amazing to be given
the independence to work on challenging projects
like this. It can be so intimidating to be asked to do
a calculation for heat transfer through trace-heated
piping or to draft a P&ID for a pneumatic Nitrogen
system, but once you get started you realise how
much more you know than you thought you did! And
that is just the best feeling.

fortunate in that the company found me a flat and
paid the rent, so it’s worth asking the company for
help with accommodation if you are unsure. I’m glad
I took this placement because while it definitely had
its challenges, I gained lots of experience which has
helped me decide which type of career I would like in
the future.

I’d highly recommend Atkins as a place to work.
The company is friendly and forward-thinking and
very focused on your development as an engineer
even before you officially start the graduate scheme.
Applications open super early and just come chat to
me about it if you want any more information.

n I spent 8 weeks of my summer
volunteering with the Cambridge
Development Initiative (CDI), a
student-led charity founded in
Cambridge in 2013. CDI works
in Dar es Salaam, Tanzania in
partnership with Kite DSM, a charity
led by students from universities in
Botho Bahumi Motlhanka
Tanzania. I’ve spent my summer
working as Monitoring and Evaluation (M&E) officer
on the Water, Sanitation and Hygiene (WaSH)
project, which constructs simplified sewerage
networks in Vingunguti, an informal settlement in
Dar es Salaam. The M&E role has allowed me to
have an overview of the WaSH project, allowing me
to identify areas for improvement, opportunities and
the chance to shape project M&E strategy going
forward. Through designing surveys, questionnaires
and focus groups, I’ve been working to measure the
incredible impact that the project is having on the
residents in Vingunguti.

Seigwerk (Germany) – Inks
Amy McCormick
n This summer, I spent 9 weeks
working in Siegburg, Germany, for
an ink company called Siegwerk.
Siegwerk is a global company which
produces inks for flexible packaging,
tobacco, plastic tubes and printing
inks, among other things. I worked
within flexible packaging and was
Amy McCormick
involved in the scale up from pilot
plant to full scale production. My job was to optimise
the process to save energy, time and money. I sorted
through the company’s database to analyse where the
process had exceeded the necessary requirements.
Then I created an algorithm which assigned each
ink type into categories of how best to improve the
process. The production recipes were then altered
and my changes implemented into the system.
By the end of the summer, I felt like I had made an
improvement to the process and a difference to the
company. To make the most of working on a chemical
plant, I also experienced other parts of the company
and spent a day in both the tobacco and quality
control labs, as well as having daily duties to carry
out in the pilot plant lab. I also saw lots of things I had
learnt about in my lectures just walking around site
and talking to people and really enjoyed seeing it all
in person.
I was given a choice by the company about where I
wanted to complete my placement and specifically
chose Germany because it was the headquarters and
I thought it would be exciting to live abroad. I didn’t
speak any German before coming here and didn’t
know anyone in the town. That made the placement
harder but I would really recommend doing it. It gave
me a taste of working abroad, but with the knowledge
that I would return soon, and meant I could visit
lots of exciting places on my weekends. I was very
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CDI (Tanzania) - Sanitation Project
Bahumi Motlhanka

I was quite nervous going into it that I wouldn’t be
able to do M&E because it is really different to any
experience I’ve had before. The work has been
challenging but I have found the environment in CDI
to be really supportive. I was given guidance on what
was expected of me but also had the freedom to really
shape what I got out of my summer. Being exposed
to a multicultural team through collaborating with the
Tanzanian students from Kite DSM, was an invaluable
experience as I was able to learn from the different
working cultures, various approaches to problems, as
well as an opportunity to learn KiSwahili.
Working within CDI, I have been able to pick up on
completely new skills to complement my chemical
engineering studies. I have had so much professional
growth over the past 8 weeks and would completely
recommend volunteering with CDI for someone
interested in an introduction to international
development. If you have any questions or want to
know more, feel free to grab me in the tea room.
For more information about my role as M&E officer
on the WaSH project see: https://cambridgedevelopment.
wordpress.com/2018/08/23/wash-spotlight-monitoring-andevaluation-me
For more information about CDI see:
www.cambridgedevelopment.org

GRADUATE HUB
The Sensor CDT Team Challenge: The CamBike Sensor
Francesca van Tartwijk, Project Leader of CamBike.
routes. So far, feedback has been positive!
“I think your project has gone really well so far, and
you have achieved a great deal as a team in the time
available. (…) Other projects sell a vision of what the
project they hoped to do would have been like, but
never deliver anything that works. In your project, you
have kept what you promise, and what you can actually
deliver in step with each other, and that is really, really
hard to do, so well done!” – The very first volunteer

The whole CamBike Team together in front of the Department. Clockwise: Sebastian,
Raphaël, Charles, Christoph, Akash, Johanna, Lorena, Francesca, and Luca.

n The Sensor CDT Challenge is the final part of the
Sensor CDT MRes degree. This year, the students’
challenge was to design and implement a “citizen
science sensor project”. When it came to setting up
a citizen science project in Cambridge, a city in which
one in three residents cycles to work, the Sensor
CDT students naturally gravitated towards the idea
of incorporating bikes into their project. Given the
challenge, the team have created the CamBike Sensor,
a cyclist’s mobile sensor hub for big data citizen science.
The CamBike Sensor promises to provide useful data
to map air pollution, with the aim to improve the cycling
infrastructure in Cambridge, and has involved the
wider community of Cambridge to play an active role in
the advancement of scientific knowledge. The team is
now in contact with representatives of the Cambridge
City council, South Cambridgeshire district council,
and Cambridgeshire county councils to discuss how
the data could be best used.

The team members will now apply their experiences
and creativity to new challenges, which include their
PhD projects, but also some new experiences on
the CamBike front. The team will present their work
at a Cambridge Wireless event in September, and
at a Women in Computing event at the Centre for
Computing History aimed at thirteen-year-old girls.
Additionally, as data from the volunteers comes in,
data analysis and presentation of results will begin.
Watch this space!
Sources:
cdt.sensors.cam.ac.uk,www.cambikesensor.net
twitter.com/cambikesensor?lang=en
cambridge105.co.uk/drive-02-07-2018/, cambridge105.co.uk/
drive-02-07-2018/
www.cambridge.gov.uk/cycling-and-walking-scheme, www.
youtube.com/watch?v=cAXEEZraF4s&feature=youtu.be

GRSoc Summer BBQ Success
n On 15 June, the outside seating area and the
tearoom filled up from 5:30 pm for this year’s edition
of the Annual GRSoc BBQ. Organised by the CEB
Graduate Researchers Society, the BBQ provides an

As a citizen science initiative, the CamBike project
relies on citizen engagement, which the team tried to
enhance in multiple ways. Several hands-on events
were organised, aimed at different audiences. A oneday “Makeathon” was held at Cambridge Makespace,
which gave rise to new ideas for the device casing and
power supply. Furthermore, a workshop for parents and
children was held at the Centre for Computing History,
in which participants soldered together a unique type of
CamBike Sensor themselves. The team also reached
out to local news outlets. Media interest includes a
Cambridge105 broadcast, feature in That’s Cambridge
TV and presentation at the Fab City Summit in Paris.
There are now over seventy registered volunteers,
and the first fully functional devices are on the road.
Volunteers come from a range of backgrounds, and will
now start mapping their commutes and other favourite

The GRSoc Committee members who made the CEB BBQ possible
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opportunity for bringing together graduate students,
researchers and staff. In true summer style, the sun was
shining, the grill was glowing, the music blasting and
the drinks pouring. With the 1st year reports submitted,
the labwork on pause and the codes left running, CEB
members seemed ready to enter into weekend mode.
The GRSoc provided food and drinks, and the menu
had plenty to please everyone. A novelty this year was
the presence of two kegs from a local brewery, Lord

Conrad, which put our chemical engineers’ knowledge
on valves to the test. The evening ended with the
screening of a very exciting Portugal vs. Spain match
for the World Cup, which marked the beginning of CEB
participation in this summer’s biggest event.
As for us, in the GRSoc Committee, it was great to see
so many of you there! We hope you all had as much
fun as we had. Keep an eye on your inbox for more
GRSoc promoted social activities!

Upcoming Competitions
Theresa Maier, PhD
Student
CSAR PhD Award
(Application deadline:
December 2018):
The 2019 Cambridge Society
for the Application of Research
(CSAR) PhD Student Award
(£1,000)
is
recognising
outstanding research with real
world application. PhD students
in any discipline can apply by 9
December 2009 via the CSAR
website, submitting a 100-word
description of their research
and its real world application.
Shortlisted candidates will be
asked to give a presentation early
2019. Congratulations to Theresa
Maier and Tiesheng Wang who
was a finalist and winner in 2017,
respectively.
“The CSAR award competition
consists of an abstract submission
for the first stage and an oral
presentation for the final stage. The
abstract submission provided me
with an opportunity to summarize
my research in a concise way and
link it closely to real applications.
By giving the oral presentation, I
learnt how to explain my research
to non-experts. I believe that this
enhanced my communication
skills.
Furthermore,
getting
the CSAR award has further
publicised our technology which
we are developing to improve the
likelihood of future, innovative
collaborations.” – Tiesheng Wang
(Winner of the CSAR Award in
2018)
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Merck Innovation 2016 Cup Winners, including Theresa Maier

Merck
Innovation
Cup
(Application
deadline:
January 2019):

be asked to submit a proposal
outlining their innovative idea for
the Cup.

The Merck Innovation Cup is
the most prestigious pharma
competition globally. During a
one week summer camp, 30
selected PhD students, MBAs
and Postdocs are working
together in a 5-member team on
an innovative idea that addresses
a scientific challenge and develop
the idea into a business plan.
The Innovation Cup rewards
financial prices to the winning
team, while enabling networking
with Merck representatives. The
application deadline will likely be
in January 2019 (CV and cover
letter). Shortlisted candidates will

“The Merck Innovation Cup has
been a unique experience, and
enabled me to not only engage
with outstanding leaders in the
pharmaceutical industry, but to
also contribute towards identifying
solutions for those in need.“ Theresa Maier (Winner of the
Merck Innovation Cup 2016)
Sources:
www.csar.org.uk/student-awards/,
www.csar.org.uk/student-awards/2018/
tiesheng-wang
www.merckgroup.com/en/research/
open-innovation/biopharma-openinnovation-portal/anniversary-cup.html

TEACHING MATTERS
Undergraduate End-of-Year
Surveys
Dr Patrick Barrie, Director of Teaching
n There are lots of surveys of undergraduates.
The Department issues a questionnaire on
each individual lecture course and an end-ofyear questionnaire to each undergraduate. The
University issues a “Student Barometer” survey
to early-year undergraduates, while there is a
national survey of final-year undergraduates, the
NSS (see www.thestudentsurvey.com). This article
looks at just the end-of-year questionnaire results.
As an encouragement to complete this, students
were told that one respondent would be chosen
randomly to receive a £25 prize. This year
the winner of the witnessed random draw was
Alex Harrison (a student who had just completed
CET I).
More than half the students on the course (notably
in CET I and CET IIA) thought the course was
“somewhat difficult” or “difficult”. About half the
students doing CET I and CET IIA thought the
quantity of work was “slightly too much” or “far
too much”. Curiously these proportions are higher
than reported by other students in recent years
even though the course content has not changed
in that time! There were some critical comments
on particular lecture courses that had already
been identified in the individual lecture course
questionnaires.
Generally students thought the course was
interesting – less than 10% were neutral or worse
on this question. Many CET IIB students thought
the research project was a highlight of the course.
Many CET IIA students thought the design project
was very valuable. Many CET I and CET IIA
students commented that a particular strength
of the course is the assessed exercises. Many
students commented favourably on the facilities in
the new building and the gradually increasing use
of Moodle.
Among the positive comments from leaving CET
IIB students were “some lecturers really go out of
their way to help students”, “the technicians in all
departments were friendly”, “Thank you for looking

“some lecturers really go out of their
way to help students”

CEB new building (Credit: BDP Nick Caville)

at student feedback and actually making changes”,
and finally “thanks so much for an enjoyable 4 years
– I can’t imagine being in another department and
I’m really going to miss it”.

Chemical Engineering at
Cambridge ranked Number 1
n CEB has gained an international reputation
for excellence in teaching and research. The
University of Cambridge Chemical Engineering
course is regularly ranked as the “best” in the UK
and CEB has stayed on the top of two League
tables for undergraduate courses:
The Complete University Guide for 2019 shows
Cambridge as Number 1, with Oxford second and
Imperial third. The ranking is based on scores
for important metrics such as: Entry Standards,
Student Satisfaction, Research Quality and
Graduate Prospects. Cambridge is also Number
1 in The Guardian University Guide.
This data is published from sources in the public
domain, such as the National Student Survey
and the 2014 Research Excellence Framework.
The Higher Education Statistics Agency (HESA)
provided data for entry standards, student-staff
ratios, spending on academic services, facilities
spending, good honours degrees, graduate
prospects, completion and international student
enrolments.
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RESEARCH HIGHLIGHTS
gravitational pull since the 1820s. But a paper published
by Rajesh Bhagat, a PhD student in this department,
in the Journal of Fluid Mechanics has disproved this
longstanding theory.
By altering the surface tension and viscosity of jets of
water and then firing them upwards and sideways, he
was able to accurately predict the size of the hydraulic
jumps, regardless of which direction the water was
moving - debunking the 200-year-old gravitational
theory.
Professor Paul Linden has described Bhagat’s findings
as ‘ground breaking’, representing “a remarkable
achievement in our understanding of the dynamics of
thin layers of fluid.”
A hydraulic jump
(Credit: James Niland, Flickr)

Household Phenomenon observed by
Leonardo da Vinci finally explained by
Cambridge Researchers
n An everyday occurrence spotted when we turn on
the tap to brush our teeth has baffled engineers for
centuries – why does the water splay when it hits the
sink before it heads down the plughole? This was first
documented by famous inventor and painter Leonardo
da Vinci and has been attributed to the result of

Professor Paul Linden has described
Bhagat’s findings as ‘ground breaking’,
representing “a remarkable achievement
in our understanding of the dynamics of
thin layers of fluid.”

Bhagat said that “understanding this process has big
implications and could reduce industrial water use
dramatically. People can use this theory to find new
ways to clean everything from cars to food factories.”
For more information, see www.ceb.cam.ac.uk/news/news-list/
da-vinci-phenomenon

Low-cost plastic Sensors could monitor
a Range of Health Conditions
n An international team of researchers have developed
a low-cost sensor made from semiconducting
plastic that can be used to diagnose or monitor a
wide range of health conditions, such as surgical
complications or neurodegenerative diseases.
The sensor can measure the amount of critical
metabolites, such as lactate or glucose, that are
present in sweat, tears, saliva or blood, and, when
incorporated into a diagnostic device, could allow

Dr Alessio Zaccone quoted in American Physical
Society Focus Article on Breakthrough Discovery

n CEB Dr Alessio
Zaccone
has
been quoted, as
a leading expert
in the field of
soft materials, in
Jan Maarten van
a focus article,
Doorn, Joanne E.
Verweij, Joris Sprakel, entitled ‘Why soft
and Jasper van der
Gucht, Phys. Rev. Lett. solids get softer’
120, 208005 (2018).
published
by
the American Physical Society to
comment on a recent breakthrough
published in the prestigious journal
Physical Review Letters, where it
also made it to the cover.
The discovery was made by an
experimental group at the University
of Wageningen (the Netherlands)
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The discovery was made by an experimental group
at the University of Wageningen (the Netherlands)
and demonstrates for the first time that fatigue in a a
prototypical soft material (a colloidal gel) is triggered by
the necking of single strands which constitute the gel
network.
and demonstrates for the first time
that fatigue in a a prototypical soft
material (a colloidal gel) is triggered
by the necking of single strands
which constitute the gel network.
This discovery is important for many
applications in materials science
and engineering and in materials

processing, because failure to
fatigue is currently the major
limitation to the implementation of
plastic-based and nanocomposite
materials in many engineering
applications.
For the full article see: www.physics.aps.
org/articles/v11/50

RESEARCH HIGHLIGHTS
health conditions to be monitored quickly, cheaply
and accurately.
The new device has a far simpler design than
existing sensors and uses semiconducting plastics
developed for use in solar cells and flexible
electronics that have not yet seen widespread use
in biological applications.
“In our work, we’ve overcome many of the limitations
of conventional electrochemical biosensors that
incorporate enzymes as the sensing material,” said
lead author Dr Anna-Maria Pappa, a postdoctoral
researcher in Cambridge’s Department of Chemical
Engineering and Biotechnology. The sensors can
be paired with transducer circuits to amplify the
signal, responding to tiny fluctuations in metabolite
concentration, despite the tiny size of the devices.
“This is also the first time that it’s been possible to use
an electron accepting polymer that can be tailored
to improve communication with the enzymes, which
opens up new directions for biosensing” said Pappa.
Since the sensor does not consist of metals such
as gold or platinum, it can be manufactured at
a lower cost and can be easily incorporated in
flexible and stretchable substrates, enabling their
implementation in wearable or implantable sensing
applications.
For more information, see www.ceb.cam.ac.uk/news/newslist/low-cost-plastic-sensors-could-monitor-a-range-of-healthconditions

Studying Soot Formation and how
to reduce it, for Climate Change and
Human Health
n CEB researchers, J. Akroyd, M. Kraft, J, Martin,
K. Bowel, A. Menon, I. Slavchov and S. Mosback,

Dr Anna Maria Pappa said “ In our work,
we’ve overcome many of the limitations of
conventional electrochemical biosensors
that incorporate enzymes as the sensing
material”.
have published a paper that describes the search
for efficient, low-emission fuels. The paper, in the
journal Proceedings of the Combustion Institute,
explores the impact of polar curved polycyclic aromatic
hydrocarbons (cPAH) on the process of soot formation.
For more information see www.buff.ly/2MYTWp1

Clinical Trials and therapeutic Rationale
for Drug Repurposing in Schizophrenia.
n Santiago Lago and Sabine Bahn have written a paper
that outlines the historical role of drug repurposing in
schizophrenia treatment and reviews the main classes
of repurposing candidates currently in clinical trials.
Their paper states “There is a paucity of efficacious
novel drugs to address high rates of treatment
resistance and refractory symptoms in schizophrenia.
The identification of novel therapeutic indications for
approved drugs—drug repurposing—has the potential
to expedite clinical trials and reduce the costly risk of
failure which currently limits central nervous system
drug discovery efforts.”
This paper outlines the limitations of this field as well
as the areas for potential growth.
For more information, see www.pubs.acs.org/doi/10.1021/
acschemneuro.8b00205

Algal biophotovoltaic (BPV) Device
for Generation of Bioelectricity
using Synechococcus elongates.
n Research by Fong-Lee Ng, Siew-Moi Phang,
Vengadesh Periasamy, John Beardall, Kamran
Yunus and Adrian Fisher has shown the potential of
the Synechococcus elongatus algal strain to be used
in biophotovoltaic devices to generate bioelectricity
in both light and dark conditions.
Biophotovoltaic devices have huge potential in
renewable energy production, given algae are fast
growing and have a high potential for converting
CO2 from the atmosphere into biomass and valuable
products. The photosynthesis process produces
both oxygen and pairs of electrons that can be
harnessed to generate bioelectricity.
For more information see www://buff.ly/2y4a7y1

A figure taken from the paper that shows the different areas of medicine that
schizophrenia drugs can be repurposed from.
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Cyborgs meet Biotechnology
Dr Ljiljana Fruk, Bionano Engineering

“Cyborg” or “cybernetic organism”, a being with
both organic and biomechatronic body parts,
may no longer be a thing of a distant future.
Credit @ScienceMagazineCyborgs

n Cyborgs used to
be the stuff of science
fiction. Thanks to
new
materials,
biotechnological
developments and
some
innovative
thinking,
science
fiction has dropped
the fiction part.

Coined by Manfred Clynes and published in journal
Astronautics in 1960, the word “cyborg” was used to
define “essentially a man-machine system in which the
control mechanisms of the human portion are modified
externally by drugs or regulatory devices so that the
being can live in an environment different from the
normal one”. Clynes thought of an enhanced man
capable of travelling to other planets and preforming
tasks beyond those enabled by evolution. However, he
also mentioned that cyborg is not only a means to reach
some yet unattainable goals, but also a way to broaden
human experiences and help us understand the world
once hidden from us. Clynes disliked words and was
convinced that we could overcome the limitations of
language by having implantable devices, which could
help us communicate telepathically. Bad for reality TV,
good for creating the world of meditative silence!
Both books and movies first embraced cyborgs as
perfect villains, after all, there is something unnatural
about the man-machine hybrid and it is easy to
make it look bad (think Terminator and its quest to kill
Sarah Connor, or Frankenstein). With technological
developments, cyborgs get some positive spin, they are
considered as an enhancement that will help humans
to escape from a harsh future into more peaceful times
(RoboCop Elysium). Whichever role they used to
play in the imagination of writers and movie creators,
cyborgs have become a reality and in our reality, they
come with a positive spin predominantly, as something
helpful, something that is not foreign but part of us or
a new design. One instance is the story that Stanford
scientists are making implantable devices, which can
help blind people regain sight. Designed devices act
as wireless communication devices between cells in
the retina, which cannot communicate efficiently due to
the disease or damage.
Flexible electronic devices that can easily be implanted
into neuronal tissue/brain and communicate with
external devices such as glasses are now the thing
of reality, not the thing of Start Trek (think Geordi La
Forge’s visor). Indeed, the titles in renowned journal
Science reflect on what is happening in science right
now and it is easier than ever to find titles such as
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Bioelectronics heralds the rise of the cyborg (Science
2017, 358,1233) or The Cyborg Era begins (Science,
2013,1162). Recent news told the story of a 26 year old
man, who had completed a 3.5 metre course thanks
to the computer system that re-routes signals from his
brain to the electrodes in his knee, and EMOTIV EPOC
headset devices should enable locked-in patients
to communicate with their environment. Materials
are getting smaller, more biocompatible and more
responsive: the new generation of robotic arms can,
not only perform the tasks ordered by brain, but also
feel the environment and send the information back to
the brain closing the feedback loop.
The cyborg future is bright,
but in order to build superior
devices, we need to
understand our biological
code
and
pathways
better, in particular those
still hidden in the brain.
Unfortunately, we are
not there yet. Different
Nanocircuits (yellow) restoring the
scientific consortia are
communication between two neurons
working on deciphering
Credit @ScienceMagazine 2013, 340,
1162.
brain activity, a large group
of scientists in the US are developing nano tools for brain
mapping, but secrets reveal themselves slowly. This is the
biggest ethical concern about the cyborg development:
the lack of understanding of the the systems we are
trying to enhance. The mission statement of Kernel
(kernel.co), a US company composed of neuroscientist
and engineers, states that its primary aim is to develop
technologies to understand and treat neurological
diseases in a new way, and create applications towards
cognitive enhancement. Yep... it sounds like science
fiction, and for now it still is, but also, now is the right time
for all of us to engage in extensive ethical discussion of
what cognitive enhancement means for humans.
Is there any difference between an enhancement of
our physical potential through use of advanced devices
embedded into our tissue and an enhancement of our
cognitive potential? What are the implications of one
or the other? There is certainly more to humanity than
physical strength and superior intelligence (which is
questionable anyway), no matter how often Hollywood
tells us otherwise. I would not like our obsession with
these two to take away the poetry from our existence.
Biotechnology, hand in hand with engineering, has
enabled the design of remarkable devices that we
could only imagine a few decades ago, and the stuff of
science fiction is becoming a reality. Cyborgs are here
to stay, and I think we are at the right time in the right
place (CEB) to give a little contribution to the field!

RESEARCH IMPACT

The Search for efficient,
low-emission Fuels
Professor Markus Kraft (Programme Director) & Louise Renwick (Communication
and External Affairs Executive) at Cambridge Centre for Advanced Research and
Education in Singapore (CARES)
n New pollution-free fuels are being trialled to
enhance and eventually replace fossil fuels. A dieselbased fuel with an added hydrocarbon compound
has been shown to significantly reduce soot output
from engines. Switching from diesel to this new fuel
could lower atmospheric carbon dioxide levels and
other emissions that are harmful to human health.
The majority of the world’s population is heavily
reliant on hydrocarbon fuels for transportation and
energy. These come from fossil fuels; material that
nature bio-refined through photosynthesis millions of
years ago. This process created versatile materials
that we now use in various forms, like petroleum,
kerosene, and diesel, to meet our energy needs.
Fossil fuel combustion is well known to have
negative effects on the environment and human
health, but it is proving difficult to reduce our reliance
on it. Unfortunately for the planet, there are many
advantages to using fossil fuels. They have a high
energy density and are much safer to transport than
batteries, which also tend to degrade over time. They
are a reliable, consistent energy source compared
with cleaner options like solar and wind power.
Furthermore, the majority of our infrastructure – both
physical and “soft” infrastructure, like financial and
healthcare systems – relies on the use of fossil fuels.
The impact of fossil fuel combustion is easy to see
and measure – just get stuck behind an old bus
while cycling to work and the side-effects of engine
combustion are impossible to ignore. As well as

Fuel efficiency

“Today, carbon dioxide levels are
higher than they have been in the past
three million years. The impacts of this
increased atmospheric carbon are well
known, from rising temperatures and sea
levels to unpredictable weather patterns.”
being unpleasant in the short-term, this type of
pollution has lasting effects on human health. High
levels of particulate matter and other emissions, like
nitrogen oxides, negatively affect 91% of the world’s
population. The World Health Organization estimates
that 4.2 million deaths per year are due to outdoor
(ambient) air pollution, with one in nine deaths due
to air pollution from ambient and indoor exposure
combined.
The problem of engine emissions goes further than
the immediate impact on human health from soot
and other airborne particles. The burning of fossil
fuels also releases carbon dioxide gas into the
atmosphere, contributing to global warming. Today,
carbon dioxide levels are higher than they have been
in the past three million years. The impacts of this
increased atmospheric carbon are well known, from
rising temperatures and sea levels to unpredictable
weather patterns.
To resolve these problems from an environmental
perspective, an immediate and complete shift to
green energy is an ideal scenario. However, due
to our near-total reliance on fossil fuels, this would
cause many other problems and affect livelihoods
in other ways. It is imperative that reliable and
sustainable alternatives are found in order to make a
smooth transition from fossil fuels.
Recent collaborative research from the University
of Cambridge, National University of Singapore,
and Nanyang Technological University has shed
light on the combustion characteristics of a new fuel
blend already known to reduce soot formation in
engine combustion. The combination of diesel and
polyoxymethylene dimethyl ether (PODE) has the
potential to mitigate some of the environmental issues
caused by combustion while retaining the positive
Michaelmas 2018 Issue 25
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qualities of hydrocarbon fuels. It is also compatible
with current diesel engines. PODE is a particularly
good additive due to its high oxygen content and lack
of sulfur and aromatics, which can produce harmful
combustion by-products. It can also be produced in
large quantities, with a production price comparable
to conventional diesel.
To find out which diesel/PODE fuels combust most
cleanly, researchers used a simple burner (ASTM
D1322 smoke point burner) to measure the smoke
points of various blends. Their results support previous
research on the main causes of soot reduction
from diesel/PODE. The biggest impact comes from
diluting the aromatic fraction in the diesel; a physical
as opposed to a chemical effect, like oxygen content.
(Soot reduction through dilution can also be achieved
with other additives, like alcohols, ethers and esters.)
Decreasing the hydrocarbon chain length of the
PODE and increasing its oxygen content also have
an effect, although it is minimal.
Their research also proposes a further explanation
for this soot reduction, and one that may have a big
impact: that the chemical species that form during
combustion affect how much soot is produced. Some
of these species are better at suppressing soot
formation than others, which is due to the molecular
structure and decomposition pathways of the particular
PODE used. Furthermore, no noticeable difference
in soot reduction was observed between the various

Ecofriendly bioethanol burner

16 | www.ceb.cam.ac.uk

types of additives. This is significant as it allows for
a wider range of additives to be considered. While
there is further work to be completed in this area,
this research shows great promise for identifying the
PODE additives that will have the greatest impact on
soot reduction.
The development of efficient, low-emission fuels is
crucial for the world’s transition to clean energy. This
deeper understanding of how these fuels work goes
a long way towards addressing the sustainability
issues around traditional fossil fuels within our
existing energy infrastructure.
These findings are described in the article Sooting
characteristics of polyoxymethylene dimethyl ether
blends with diesel in a diffusion flame, recently
published in the journal Fuel. This work was
conducted by Yong Ren Tan, Maria L. Botero, and
Wenming Yang from the National University of
Singapore; Yuan Sheng and Rong Xu from Nanyang
Technological University; Jochen A. H. Dreyer and
Markus Kraft from CEB.
This research is supported by the National Research
Foundation, Prime Minister’s Office, Singapore under its
CREATE programme, through the Cambridge Centre for
Advanced Research and Education in Singapore Ltd.
Sources:
This article has been published in Science Trends
www.sciencetrends.com/the-search-for-efficient-low-emissionfuels/
www.cares.cam.ac.uk

CEB INNOVATION

TeraCota: System for accurate Automotive
Paint Thickness Measurement
Paddy O’Kelly, TeraView Chief Operating Officer
taken using either manual or robot control, and are
inherently non-contact, enabling a greater degree of
automation.
n CEB has enjoyed a long, fruitful collaboration with
TeraView Ltd, a UK company based in St. John’s
Innovation Park to the north of Cambridge, with
strong links to the University of Cambridge. TeraView
is a global supplier of instruments based on the
emission and detection of terahertz light (1012 Hz).
We have previously reported on joint successes
in the pharmaceutical industry. More recently, we
have been working together on measuring paint
layer thickness on automotive vehicles. Starting
in early 2013, CEB and TeraView worked jointly to
develop algorithms and instrumentation, resulting in
the first prototype being trialed at a plant in Detroit
in late 2014. Since then, TeraView has gone on to
progressively refine its design, resulting in a product,
TeraCota (Terahertz Coating thickness analysis),
which has successfully completed a number of full
industry trials and is now ready for deployment.
The thickness of individual paint films is one of the
most critical quality parameters in the automotive
paint industry. New processes have the potential to
be more cost-effective, efficient, and environmentally
friendly, but require better monitoring and control
than is currently available. Numerous measurement
techniques exist for quantifying such thicknesses,
but many are unsuited to deployment in industrial
environments or cannot meet the requirements of
real-time quality control. With the advent of robust,
turnkey instruments in recent years, time-resolved
pulsed sensing using terahertz radiation has matured
sufficiently to find application in quantitative analysis
in a range of industries, including: semiconductor
package inspection; non-destructive testing of
larger scale composites; and multi-layer coating
thickness measurements. Measurements can be

The TeraCota technology being trialled

For many pulse-echo applications, layer thickness
determination can be accomplished using a simple
time-of-flight approach, but modern automotive paint
systems are comprised of many thin paint layers,
often below 10 µm, making accurate identification
of individual interface reflections difficult. Here,
we use a combination of numerical simulation and
optimisation to find parameters that best describe
reflections from a given multi-layered paint surface.
The reflected terahertz time-domain waveform is
simulated using a matrix formalism of Fresnel’s
equations, where each paint layer is represented by
a set of numerical parameters that describe both the
thickness and the optical response, described by a
complex-valued, frequency-dependent refractive
index. Numerical optimisation is then employed
to find a set of values for those parameters that
best fits the measured waveform in a leastsquares calculation, thus extracting the individual
thicknesses.
Measurements were made using the TeraCota
instrument, specifically designed to measure paint.
The 100 mm focal length gives enough depth
of field to ensure that all layers are in focus, and
the measurement area is sufficiently small for
moderately curved surfaces to be considered locally
planar. To validate the instrument performance,
we compared measured thicknesses with those
measured in cross-section microscopy using
sectioned and polished calibration samples. The
technique works for all paint application methods:
electrocoat is formed through electrodeposition,
primer is sprayed as a powder and the clear coat and
basecoats as a liquid. Initially evaluated on metallic
substrates, the technique is equally applicable to
non-metal substrates using the optical response of
the substrate material.
TeraView now has interest from a dozen car
manufacturers worldwide, the first installations
are anticipated for early 2019. Following on from
this successful collaboration, CEB and TeraView
have embarked upon a further joint project in the
pharmaceutical industry. The goal is to develop a
new, rapid and non-destructive test instrument for
predicting tablet efficacy and performance, based
on direct measurements of tablet porosity using
terahertz light. We hope to report on this project’s
success in a later edition.
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Sensor CDT and AlphaSense:
A partnership that lets you breathe better
John Saffell, Technical Director of AlphaSense
n AlphaSense, an Essex-based
company, has been developing and
manufacturing gas sensors since
1997. Working with the Cambridge
Department of Chemistry since 2007, AlphaSense has
taken on the challenge of monitoring air quality at low
ppb concentrations – previously requiring analytical
equipment, which is too expensive for wide deployment.
Discussing with their Cambridge partner, AlphaSense
set a goal to provide electrochemical, optical and metal
oxide sensors to measure urban and indoor air quality.
AlphaSense started working with the University through
CamBridgeSens and now supports students and postdoctoral researchers across Cambridge University
departments. The next generation of Cambridge
innovators and academics have learned to be multidisciplinary, crossing department borders fearlessly – the
Sensor CDT teaches this vital skill, including materials,
physical sensors, chemical sensors, biosensors, data
analysis, electronics and systems integration.
The University also works with companies through
the government funded KTP (Knowledge Transfer
Partnerships) programme. CEB and AlphaSense
are collaborating to develop a new family of
electrochemical catalysts, through Professor Lisa
Hall, CEB Director of Research and Lead PI of
the Analytical Biotechnology group, and Dr Sharel
Peisan E, which is a high risk research project, but
with significant new sensors, if successful.
The AlphaSense focus is chemical and optical
sensors, specifically gas and aerosol sensors. With a
strong in-house capability on production engineering,
testing and customer support, the company depends
on the University to provide fundamental R&D and
support as new sensors are developed. AlphaSense
also appreciates that the next generation of technology

experts must be supported, so investing in the Sensor
CDT is a long term strategy that is already yielding
results.
AlphaSense has supported the Sensor CDT from
the beginning. The company’s contribution is giving
course lectures and offering mini-project platforms.
In return, students have spent time at the company,
learning how a manufacturing technology company
functions, networking with industry and understanding
the academia-industry interface. Support from the
CDT has included a recent cost analysis of sensors by
CDT students. Andrew Stretton is now a PhD student,
developing a new technology for AlphaSense, under
the guidance of Professor Lisa Hall. If successful,
then CEB and AlphaSense will offer a new low cost
on-sensor chromatography method for speciating
volatile organic compounds (VOCs), important for
asthmatics and office workers, where the health risks
of formaldehyde and other organic compounds are
reported daily in the press.
Most companies will not risk introducing new
technologies because it is a strategy that fails
frequently and demotes the corporate champion. The
Sensor CDT programme understands this industrial
risk and provides a platform where the students first
learn sensor technology, then dip their toes with a
mini-project, then finally commit to a PhD with eyes
wide open. AlphaSense has profited from this simple
and sensible model and will continue to support the
Sensor CDT.
Our goal is to teach and train scientists and engineers
to use the tools and knowledge from several Cambridge
University departments, then taking that knowledge to
develop new companies, invigorate existing companies
and increase awareness of how sensor technology
can improve our lives.

AlphaSense develops a variety of new gas sensor technologies in cooperation with CEB, the Sensor CDT at CEB and other Departments at the University of Cambridge.

18 | www.ceb.cam.ac.uk

ACHIEVEMENTS
Poster Prize for Qingyuan Zheng
Dr Zheng is a Research Associate at the Magnetic
Resonance Research Centre (MRRC)
n Congratulations to Qingyuan Zheng who
was awarded a best poster prize at the 25th
International Conference on Chemical
Reaction
Engineering
(ISCRE25)
“Engineering
the
Chemical
Transformation
Dr Zheng
by Bridging Science and Technology”. His
poster presented a magnetic resonance study on the
water condensation in a wax-saturated porous silica
under conditions relevant to Fischer-Tropsch synthesis.
This work shows that water condenses in wax-saturated
pores and displaces wax from the pore surface. This
behaviour of water can significantly influence the
performance of a Fischer-Tropsch catalyst.
Source:
www.ceb.cam.ac.uk/news/news-list/poster-prize-for-qingyuanzheng

College Fellowship for Dr Mick Mantle
Dr Mantle, Assistant Director of Research at the
Magnetic Resonance Research
Centre (MRRC), was admitted as
Wolfson College Fellow back in
May.
n Dr Mantle’s research concern
the development and application of
Dr Mick Mantle explaining to
visitors his research at CEB’s quantitative multi-nuclear magnetic
recent official opening
resonance techniques to problems
encountered in the chemical and
pharmaceutical industries. He is also a lecturer and
teaches our Part 1 undergraduates.
Source:
www.ceb.cam.ac.uk/news/news-list/fellowship-for-dr-mick-mantle

Alumnus Darrin Disley awarded OBE
Dr Disley is an Enterprise Fellow at this
Department where he provides invaluable
inspiration, guidance
and financial support
to the research
and business
students currently
studying for the
MPhil in Bioscience
Enterprise.
Darrin Disley with Hanadi Jabado, Executive
Director of the Entrepreneurship Centre at
University of Cambridge Judge Business
School

n Congratulations to
Dr Darrin M Disley who
has been appointed
an Officer of the Order
of the British Empire

“Having received the individual lifetime
Queens Award in 2016 for my work
promoting enterprise in others I was
shocked and humbled to have received the
OBE for services to business, enterprise
and health.”
(OBE) in the Queen’s Birthday honours list 2018. The
OBE has been awarded to Darrin for his services
to business, enterprise and health, recognising his
achievement in the advancement of the UK life science
industry, and support of student entrepreneurs and
their businesses.
Commenting on the OBE, Dr Disley said: “Having
received the individual lifetime Queens Award in 2016 for
my work promoting enterprise in others I was shocked
and humbled to have received the OBE for services to
business, enterprise and health. It is a privilege to get
up every day and work with so many great scientists,
educators, entrepreneurs and students, and to be able
to make a difference in the community and country I
love.”
Sources:
www.ceb.cam.ac.uk/news/news-list/darrin-disley-awarded-obe
www.businessweekly.co.uk/news/biomedtech/cambridge-lifescience-evangelist-darrin-disley-wins-obe
www.cambridge-news.co.uk/news/cambridge-news/queenhonours-cambridge-birthday-royal-14760914

Dr David Fairén-Jiménez receives 2018
SRUK Emerging Talent Award
Dr Fairén-Jiménez currently directs the
Adsorption and Advanced Materials Laboratory
within the Department. He is also founder
and director of Immaterial Labs Ltd and Tarsis
Technologies Ltd. In 2016, he received a
Consolidator Grant from the European Research
Council.
n The award recognizes his
excellent academic career in
the chemistry of advanced
materials,
a
career
that
ranges from the design of new
materials to its development
and
commercialization
with
therapeutic and industrial use.

Dr David Fairén-Jiménez

The committee evaluated 12
nominations of the highest level.
Prof Laura Lechuga (Chair of
the committee) believes that this
award “not only means a great
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recognition of the excellent research carried out by
this young and promising researcher, but also serve
to promote other important aspects of the scientific
career as the technological transfer, and at the same
it will contribute to balance parental and professional
responsibilities.”

Professor Silvana Cardoso elected to
International Advisory Panel of CES
Professor Cardoso is head
of the Fluids and Environment
Group where her research
focuses on the interaction
between fluid dynamics
and chemical processes in
environmental flows. She is
also on the Editorial Board
of the Chemical Engineering
Journal (CEJ).

Dr Fairén-Jiménez said, “Receiving the 2018 SRUK
Emerging Talent Award is an extraordinary boost to
professional recognition in my career that will facilitate
the development of my scientific contribution. Although
international mobility has helped me to build an excellent
curriculum, this has only been possible at the expense of
my partner’s professional career. Part of this award will
allow us to work on improving this situation. In addition,
it will also contribute to support my first company,
Immaterial Labs, based in the commercial development
of ideas generated in our laboratories in Cambridge”.

n We congratulate Silvana
Cardoso on being elected to the
Professor Silvana Cardoso
International Advisory Panel of
Chemical Engineering Science (CES).

Sources:

Sources:

www.ceb.cam.ac.uk/news/news-list/david-fairen-jimenezreceives-2018-sruk-emerging-talent-award

www.ceb.cam.ac.uk/news/news-list/sssc-ces-july2018

sruk.org.uk/david-fairen-jimenez-receives-the-2018-srukemerging-talent-award/

www.journals.elsevier.com/chemical-engineering-journal

www.journals.elsevier.com/chemical-engineering-science

Readerships awarded for David Fairén-Jiménez, Mick Mantle and
Laura Lorrente-Murciano
Congratulations to Dr David Fairén-Jimenez, Dr Michael (Mick) Mantle and Dr Laura Torrente
Murciano who have been appointed to Readerships.
n Dr David Fairén-Jimenez leads the Adsorption &
Advanced Materials Group. His research concerns
the study of the molecular mechanisms that control
adsorption processes in porous materials. David’s
particular interest is in drug delivery systems,
where nanotechnology has a fundamental impact
to revolutionise cancer diagnosis and therapy.
n Dr Mick Mantle is Assistant Director of Research
at the Magnetic Resonance Research Centre and
his own research is concerned with the application
of advanced magnetic resonance techniques to
study transport in porous materials. His research
has a diverse range of industrial applications
including pharmaceuticals/bio-pharmaceuticals,
heterogeneous catalysis, petrochemicals and
food.
n Dr Laura Torrente Murciano leads the Process
Integration and Catalysis Group. Her research
involves the development of new technologies
based on modular microsystems for the
manufacturing of metal particles and structured

David’s particular interest is in drug
delivery systems, where nanotechnology
has a fundamental impact to revolutionise
cancer diagnosis and therapy.
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Drs Laura Torrente Murciano, Mick Mantle and David Fairén-Jiménez

materials to fill the gap between lab discoveries
and scalable applications. The group is particularly
interested in catalytic applications in the areas of
energy storage (ammonia as a hydrogen vector),
air pollution remediation and CO2 reduction.
Source:
www.ceb.cam.ac.uk/news/news-list/readerships-june2018
www.admin.cam.ac.uk/reporter/2017-18/weekly/6510/section5.
shtml#heading2-12

ALUMNI CORNER

The Power of ACE Education:
Aspire Pro Bono Consulting, a Success Story
n Upon graduating with
High
Distinction
from
Polytechnique
Montreal
in 2013, I decided to
deepen my knowledge
in Chemical Engineering
by
pursuing
graduate
studies. While searching
for the right school, I
was particularly looking
for a programme that
bridges the gap between
engineering and business.
Hence, I came across
the MPhil in Advanced
Chemical
Engineering
(ACE)
programme
at
CEB at the University of
Wassim Aouad, M.Phil. ACE 2013Cambridge, which offers
2014 alumnus
candidates an education
both in advanced aspects
of Chemical Engineering and in essential areas of
Business Administration and Management. This
programme was a dealmaker for me, so I decided
to apply and I eventually received an offer.
While studying at Cambridge, I did not know that
the Management of Technology and Innovation
(MoTI) module undertaken at the Judge Business
School and the associated consultancy project
conducted with Schlumberger Gould Research
Centre would shape my entire future. In fact, I
started developing an interest in Management
Consulting, a domain that I knew vaguely before
coming to Cambridge. The MoTI module, as well
as the consultancy project, made me aware that,
in order to achieve long term profitability and gain
competitive advantage, all organisations need
to, not only offer unique and reliable technical
products / services, but also address multiple
business challenges to ensure continuous
success. Those business challenges include
crafting and implementing the best go-to-market
strategy, conducting proper strategic planning,
creating and implementing product / service pricing
strategies, designing optimal business processes
and efficient organisational structures, providing
frictionless customer experience and responding to

“I started developing an interest in
Management Consulting, a domain
that I knew vaguely before coming to
Cambridge.”

competitors’ moves etc...
Following my graduation from Cambridge in 2014, I
joined the Management Consulting world and, since
then, I have been helping leading governmental,
semi-governmental and private entities address
their most critical challenges. I have been fortunate
to work in multiple countries such as Canada,
Dubai, Saudi Arabia and Egypt.
Driven by a passion for consulting, humanitarian
work and entrepreneurship, I realised that I
needed to make a deeper impact on society so I
have co-founded Aspire Pro Bono Consulting,
an organisation aiming to provide free consulting
services to other organisations, mainly NGOs and
small start-ups, across the globe. Through Aspire,
we have so far assisted over 10 organisations in
Canada, USA, Lebanon, Peru and Ghana.
Aspire offers numerous services that are crucial for
any organisation regardless of its growth cycle:
• Strategy: Setting organisation on the right track
by proposing and implementing visionary initiatives
for future growth and long term planning.
• People & Organisation: Designing structures,
capabilities, and cultures to optimise organisations.
• Operations: Enhancing operating models and
business processes to optimise daily operations
and minimise costs.
• Change Management: Supporting, planning,
and managing the implementation of change
management initiatives
• Customer Experience: Helping businesses
optimise customer interactions, refining sales and
channel management to better serve targeted
customer segments, maximise sales, and minimise
costs
Since its inception in late 2016, Aspire has grown
rapidly and is now composed of 5 consultants who
share one passion: making a difference in this
world.
Cambridge is known for being a hub for start-ups and
for hosting some of the sharpest minds on earth, so
if your start-up needs free consulting services from
consultants with great experience who are willing to
learn and help you, or if you would like to join our
growing team, do not hesitate to reach out.
For more information about Aspire Pro Bono Consulting’s
services, projects and team members see www.aspireprobono.
com LinkedIn: Aspire Pro Bono Consulting Facebook: @
AspireProBono
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ALUMNI CORNER

Insights into a Woman’s wonderful
Chemical Engineering Career
n I have had an exciting
Chem Eng career (not
over yet!), and CEB has
asked me to share some
insights. My comments
below are based on a
40 year career from
1977 until today. I have
worked in the US and in
the UK, and between the
two cultures, there are
more similarities than
differences. Allow me to
offer that these insights
Deborah L Grubbe, PE, CEng.
may not be too different
from those of my male colleagues.
1. It is OK to lead. It is also OK to follow. By learning
how to follow, you will learn how to become a better
leader. Be good at both. Team play is essential.
2. Management and leadership are not the same.
Managers do things right. Leaders do right things.
Know the difference. Be able to do both.
3. Your personal and professional reputation matter.
The global chemical engineering community is
relatively small. Ethical behavior is critical. It will
take time to build your reputation, and remember
that it can all be destroyed in an instant with a poor
decision.
4. You will need both a backbone and a wishbone
and the wisdom to know which one to use at what
time.
5. It takes consistently outstanding performance, year
after year after year, to achieve a significant position
in a large multinational corporation. Usually, this
means hard and smart effort in support of corporate
goals, and effective use of time.
6. In large organisations, you can be “pulled up”
or “pushed up.” It takes longer to be “pushed up;”
however, your position will be more secure because
your peers will support you.
7. We all make mistakes. Learn from yours and
learn from others. The key measure of the engineer
is how one addresses and recovers from adversity.
8. Mentors are essential to learning the unwritten rules of

“Be sure to say “thank you” to everyone
who helps and supports you. Remember
that no one achieves their dreams without
a lot of help.”
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your particular workplace. I would encourage everyone
to have more than one mentor, and also please reach
back and help people coming along behind you.
9. “Honor the horse you rode in on.” If someone has
helped you, be certain to always support them, even if it
is uncomfortable for you to do so.
10. Think gross and speak with impact. Be sure to be
additive in meetings, and offer compliments for others’
good ideas and contributions.
11. Attribute to others if you use their ideas or comments.
Be sure to give credit and never steal someone’s work
and claim it as yours. Stealing ideas is normally a
reputation buster.
12. Expand your role to be bigger than your written job
description. Find the voids in your organisation and find
a way to fill them. Join improvement teams or better yet,
start one to address a workplace need.
13. Join your professional technical society. Participate.
Become a volunteer leader. Membership expands your
network and builds relationships.
14. All business is nothing more than relationships.
Help others. They may forget what you did for them, but
they will not forget how you made them feel about you.
15. While degrees and education are an important entry
requirement for engineers, a firm is more interested
in your potential for longer term work contributions vs.
additional education.
16. Choose your life partner carefully. Whomever you
choose should be supportive of your dreams and goals
and you should be supportive in return.
17. You can learn something from everyone you meet,
no matter what their role or station. Be sure to learn
these lessons.
18. Be careful making assumptions. Check things out
before you decide or act. You can be wrong.
19. Take pride in your work, as it will show in your product
and in your reputation.
20. Being a woman has helped me and has hurt me.
In the end, I know that I received first opportunities
because of my gender. However, I had to earn the right
to move farther.
21. Be sure to say “thank you” to everyone who helps
and supports you. Remember that no one achieves
their dreams without a lot of help. I am so grateful for
the many people who have shaped my thinking and
judgment over the years.
It has truly been a wonderful career!!

DEPARTMENT EVENTS

REVIEWS

UPCOMING

IChemE Food and Drink Conference at CEB

Sensor Showcase, 18 October 2018,
Murray Edwards College

n Following on from
the success of the
March conference,
Part 2 was held
at CEB on 26
September 2018.
The topics discussed
were
product
microstructure
design
and
characterisation,
scaling up and novel
processes,
food
technology, supply
chain and strategy.
ICheme Conference at CEB: Professor
John
Bows, Chair of
Moggridge on the development of structure in
cake butter.
the new IoP Physics
of Food Manufacturing group was the keynote speaker
for the event. Professor Geoff Moggridge gave a talk

n The sensors student showcase is a Sensors
CDT student led event, which will feature poster
presentations and talks from students of the Sensor
CDTs, other Cambridge and national CDTs, and from
the SAOT Photonics graduate school in Erlangen,
Germany. Speakers will be selected from submitted
abstracts. The conference aims to enhance links
across students from different institutions and sensing
disciplines.
Do you have an interesting measurement problem?
Have you developed a new technology for which you
seek end users? Have you got a technology you seek
to commercialise? Have you made a fundamental
discovery that enables or requires a new mode of
measurement? Come along and discuss with expert
peers from a range of disciplines and backgrounds.
The 2018 Showcase will feature:

The conference had a slight lean towards academia
attendance (60% vs industry at 40%).

• External speakers from leaders in industry

CEB academics and researchers were invited to join in
the networking session over drinks and canapes at the
end of the conference.

 oster session with live demonstrations of sensors
•P
from industry and academia

CEB at CAM Alumni Festival

• Student-led social event

n Professor Alexei Lapkin gave a talk to Cambridge
alumni at CEB on
21
September.
The theme of the
popular talk was
sustainability and
manufacture
of
chemicals - new
technologies and
trends. He told
Cambridge alumni
about the implications of sustainabilProfessor Lapkin delivering a talk at CEB in a
lecture theatre packed with Cambridge alumni and ity societal drivers
department members.
on manufacturing
of chemicals, the
industry largely responsible for how the world looks
today.
Also, Professor Lisa Hall contributed a talk to the
Saturday programme at the Sidgwick Site on the route
to disease diagnostics in low resource countries. She
explained how synthetic biology is being used to design
a pathway from gene to diagnostic in the diagnosis of
infectious disease in low-resource countries.

• Student short talks and flash talks

•M
 ultidisciplinary panel discussion on ‘The Ethics of
Sensing’
Free registration on tinyurl.com/sensor-showcase2018

DIY Video workshop for researchers: Bringing
your own story to life, 30 October 2018
n This is an informal 2 hour workshop, which will be
taking place on 30 October in CEB Atrium (time TBC).
Carl Homer, Cambridge TV Director, will be giving short
talk to PhD students post-docs on DIY video making
and how to turn research into a media-friendly story.
This workshop aims to inspire researchers to use video
and show them how to make content that looks good
without
going
to film school
or
spending
thousands. He will
give useful tips on
DIY filming to
help researchers
showcase their
work and its
impact.
DIY video workshop

Michaelmas 2018 Issue 25

23

Editorial
DEPARTMENT EVENTS
• Video can be brilliant for demonstrating research
impact and getting the best media coverage, but by
the time a paper is published, what’s still going on that
you can film?
• YouTube has become the world’s instruction
manual - could you create simple videos to teach new
researchers the ropes?
• Would making good content in your field of study
help to recruit the best people and demonstrate your
department’s expertise?
Bring your ideas for videos and your questions! More
info on Cambridge TV services on www.cambridge-tv.co.uk

barrier and in vitro skin models.
Registration for ACTC 2018 Cambridge is now open
and delegate spaces are limited. Don’t wait around
to sign up and secure your place and take advantage
of the 20% discount available to all University of
Cambridge staff.
To register or find out more please visit www.actc.
science

PostDoc Lunchtime Seminars Launch
n In Michaelmas Term 2018 the Postdoc Committee
will run a series of lunchtime seminars that aim to
showcase the research going on in CEB and to provide
career development support.
The initiative was launched on 2 October with a talk
Professor Ed Cussler, University of Minnesota on
Distributed Ammonia Synthesis. There will also be a
session on applying for funding and fellowships. This
session will be followed by seminars drawn from key
departmental research clusters.
A list of the upcoming seminars in Michaelmas Term
is below:
 ednesday 17 October - Careers (David Fairen•W
Jimenez and a speaker from the Careers office).
 riday 2 November - Reaction Cluster (Matthias
•F
Schnellmann).
 ednesday 14 November - Biotech Cluster (Postdoc
•W
to be confirmed).

Last ACTC in Cardiff

CEB to host annual Advances in Cell and
Tissue Culture Conference,
4 and 5 December 2018
n Following the success of the 10th annual Advances
in Cell and Tissue Culture conference (ACTC) in Cardiff
earlier this year, Kirkstall Ltd will host an additional
conference, ACTC 2018 Cambridge, at the University
of Cambridge.

 ednesday 21 November - Microstructure Cluster
•W
(Professor Malcolm Mackley).
These will be taking place in LT3 from 1-2 pm. There
will be pizza and drinks provided just before each
seminar. If you would like to participate in the future
please get in touch with Dr Jason Brenker on jb2155@
cam.ac.uk

ACTC 2018 Cambridge will take place over two days
on Tuesday 4 and Wednesday 5 December 2018
at CEB. The conference offers a great networking
opportunity, bringing together industry and academic
researchers working in all areas of in vitro cell culture
to exchange knowledge, promote their activities and
set up new collaborative projects.
ACTC 2018 Cambridge aims to provide an
interdisciplinary forum encouraging all researchers,
from PhD students to Professors, to get involved and
share their research findings with their fellow scientists.
The programme covers a wide range of interesting,
relevant topics with a great line-up of keynote speakers
anticipated. Provisional topics include; in vitro liver
models, in vitro kidney models, stem cells, blood brain
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Pizza at Postdoc Lunchtime Seminars

CEB WOMEN
CEB Women raising the Bar

Undergraduate chemical engineering
students Izzy Bentley (left) and Bahumi
Motlhanka (right) enjoy themselves at the
“Draw an Engineer/Scientist” fun competition.

n A Women in STEM
(Science, Technology,
Engineering
and
Mathematics)
celebration
event
took place at CEB on
18 June to coincide
with
the
annual
Internal Women in
Engineering
Day
(INWED).

The event featured
a series of mini-presentations by
women at
different stages of their career at CEB to showcase
department female talent and support of diversity, in
line with Athena SWAN aims to show commitment to
recruiting, retaining and promoting Women in STEM.
CEB is planning to share their inspirational stories
online to promote women in STEM and help attract
more female talent.
Some attendees showed disbelief that, in this day and
age, women are still having to justify their presence
and role in Engineering and Science. Others showed
concern at the negative stereotypes still surrounding
women in STEM. A female Postdoc worried that being
a Scientist may not be compatible with motherhood.
Elena Gonzalez, event organiser, appealed to current
females “to act as female ambassadors and role
models to help attract more talent to CEB. CEB is
a very diverse and encouraging place to be in, and
strongly welcomes female talent from all backgrounds
and ethnicities to apply to embark on an exciting course
of study or research with us”. It was also noted that
perhaps CEB needed to actively do more outreach at
school level to help spread the message that science
and engineering is an exciting and suitable career for
a woman to embark on.
Following the presentations,
the event was wrapped up with
a “Draw an Engineer/Scientist”
fun competition in the Atrium.
There were prizes awarded
(including branded stress balls
for staff and student well-being)
to the most relevant, creative,
and
innovative
drawings
presented. One of the winning
entries depicted an incredible
portrait of Marie Curie, which
was drawn in a record time of
20 minutes.

“I wish someone had told me
about chemical engineering
when I was at school. I
mistakenly thought anything
“engineering-related” was only
for boys, which I why I chose
chemistry for my undergraduate
degree. Having nearly
completed my PhD in chemical engineering I
can confirm I was wrong – girls can do it too! If
you excel in maths and chemistry, I urge you to
consider chemical engineering!”
Tamsin Bell, former PhD student
“As a woman in science I feel
empowered! I am surrounded
by brilliant minds whose
thoughts and ideas are
inspiring.
‘The possibilities of science
are infinite’
Ryoji Noyori
Science offers the opportunity to continuously
learn and grow. We need to banish the
misconceptions of science as a male dominated
career.”
Rhian Lauren Preece, Third Year PhD student
“Hi I’m Izzy … some stuff about me:
• Unashamedly nerdy and
excited about Chem Eng
• A future EcoWarrior
• A product of all girl
education my whole life – for
better or for worse!
My serious engineering
face!!”
Izzy Bentley, Undergraduate Engineering
student
“Anyone who has a desire, curiosity and
dedication can be a scientist.
No other precondition required!

Francesca van Tartwijk was
awarded a price for her
incredible drawing of Marie
Curie.

Source:
www.ceb.cam.ac.uk/news/news-list/celebrating-women-instem-at-ceb

Be prepared.. It is a tough
journey.. However, if you
have the knowledge and
determination, nobody can
stop you... You can positively
touch people`s life by curing a
disease, solving a scientific problem or at least
striving towards those goals..”
Dr Sureyya Ozcan, former Postdoc
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Moving onto Pastures new
n University Lecturer and Head
of the Statistical Physics Group
Dr Alessio Zaccone, also The
Anthony L. Lyster Fellow in
Physics, Queens’ College, left
CEB on 13 October to take
on a full academic position
in Italy.
His main research
Dr Alessio Zaccone
interest was to obtain a deeper
understanding of the atomic and molecular-level
many-body dynamics in a variety of condensed
matter systems and materials, from liquids to
glasses, crystals and granulars.
In 2017, he was listed by the American Chemical
Society journal Industrial & Engineering Chemistry
Research as one of the 37 most influential scientists
of his generation worldwide, for the impact of his
research on chemistry and industrial chemistry.
CEB wishes Alessio best of luck in his future
endeavours back in Italy.
We also wish farewell to Dr
Williamson who left on 31
August. Mark completed his
BA/MEng with us, back in 1980
and then returned to do a PhD
here from 2006 to 2009. He was
supervised by Dr Ian Wilson in
Dr Mark Williamson
the Paste, Particle and Polymer
Processing Group (P4G). After
graduating with his PhD, he took up a position at
the University of Cape Town, South Africa. He then
returned here to take up a lectureship in October
2013. Mark taught courses in Fluid mechanics,
Process synthesis and Computational fluid
dynamics and was also involved in supervising
the Part IIA Design Project. We wish him every
success for the future.
Mark was the winner of the Food Processing
Faraday FastTrack Award for 2007 for his
project, Impact of Novel Baking Conditions on
(Simulated) Food Pieces. His research interests
are Computational Fluid Dynamics modelling in

Mark was the winner of the Food
Processing Faraday FastTrack
Award for 2007 for his project,
Impact of Novel Baking Conditions
on (Simulated) Food Pieces
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industrial driers, ovens and furnaces and industrial
process sensor development.
There were also some PostDocs who left CEB at
the end of Easter term to move on to lectureships:
Congratulations to Camilla
Ruggiero and Daniel Markl.

Terenzi,

Michael

Dr Michael Ruggiero was a postdoctoral research
associate in the Terahertz Applications Group (TAG)
in CEB for the past two and a half years, and was
also a postdoctoral fellow at Churchill College. His
work was aimed at understanding the role that lowfrequency (terahertz) molecular vibrations have on
the structure-property relationship in molecular
solids. During his tenure at CEB he also worked
on a wide-array of materials, including crystalline
and disordered solids, pharmaceuticals, biologics,
semiconductors, and metal-organic frameworks,
to name a few.
Michael will be starting his own research group
as an Assistant Professor at the University of
Vermont in the United States of America. His new
lab, which will house two state-of-the-art lasers,
a high-power amplified Ti:Sapphire femtosecond
laser and a commercial terahertz time-domain
spectrometer, in addition to considerable highperformance computing resources, will build on
the strong foundation into terahertz dynamics
he built with the TAG over the past few years.
Michael very much looks forward to continuing the
numerous fruitful collaborative projects he has had
with the members of CEB, and to making regular
visits across the pond!
Dr Daniel Markl was also a postdoc in the
Terahertz Applications Group. One of his research
interests was in combining experimental studies
and theoretical models to develop a deeper
insight into the mass transport mechanisms of
pharmaceutical tablets. He left to take up the
position of Chancellor’s Fellow at the Strathclyde
Institute of Pharmacy and Biomedical Sciences.
Dr Camilla Terenzi was a PostDoc working with
Professor Lynn Gladden. Her research focused
on developing new spatially-resolved 1H and
13C NMR/MRI techniques, including multidimensional correlated spectroscopy, relaxometry
and diffusometry, for improving chemical/dynamic
resolution in quantitative studies of porous
catalysts for industrial applications relevant to GTL,
such as Fischer-Tropsch reactions. She will be an
Assistant Professor at Wageningen University in
the Netherlands.

TEATIME TEASER

Collection of Brain Teasers
Martin Gardner

None of these puzzles require advanced mathematics for its
solution. Although probability may be useful for the final problem.

Puzzle 1

Puzzle 1: Two identical bolts are
placed together so that their helical
grooves intermesh. If you move
the bolts around each other as you
would twiddle your thumbs, holding
each bolt firmly by the head so that
is does not rotate, will the heads (a)
move inward, (b) move outward or
(c) remain the same distance from
each other? The problem should of
course be solved without resorting to
actual test.
Puzzle 2: A group of airplanes is
based on a small island. The tank
of each holds just enough fuel to
take it halfway around the world.
Any desired amount fuel can be
transferred from the tank of one
plane to the tank of another while
the planes are in flight. The only
source of fuel is on the island, and

for the purposes of the problem it is
assumed that there is not time lost
in refuelling either in the air or on the
ground. What is the smallest number
of planes what will insure the flight
of one plane around the world on a
great circle, assuming that the planes
have the same constant ground
speed and rate of fuel consumption
and that all planes return safely to
their island base?
Puzzle 3: What is the radius of the
largest circle that can
be drawn entirely on
the black squares of a
chessboard with squares
that are two inches on a
side.
Puzzle 4: An amusing
parlour trick is performed
as follows. Ask spectator
A to jot down any threedigit number, and then
to repeat the digits in the
same order to make a sixdigit number (e.g 394394).

Puzzle 6

With your back turned so that you
cannot see the number, ask A to pass
the sheet of paper to spectator B, who
is requested to divide the number by
7. “Don’t worry about the remainder”,
you tell him, “because there won’t be
any”. B is surprised to discover that
you are right (e.g 394394 divided by
7 is 56342). Without telling you the
result, he passes it on to spectator
C, who is told to divide it by 11. Once
again you state that there will be
no remainder, and this also proves
correct (56342 divided by 11 is 5122).
With your back still turned, and no
knowledge of the figures obtained
by these computations, you direct a
fourth spectator, D, to divide the last
result by 13 (5122 divided by 13 is
394). This final result is
written on a slip of paper
which is folded and hand
to you. Without opening it
you pass it on to spectator
A. “Open this,” you tell
him, “and you will find your
original three-digit number”.
Prove that the trick cannot
fail to work regardless of
the digits chosen by the
first spectator.
Puzzle 5: Two missiles
speed directly toward each
other, one at 9000 miles
per hour and the other at 21000
miles per hour. They start at 1317
miles apart. Without using pencil and
paper, calculate how far apart they
are one minute before they collide
Puzzle 6: Six pennies are arranged
on a flat surface as shown in the
top illustration above. The problem
is to move them into the formation
depicted at bottom in the smallest
number of moves. Each move
consists in sliding a penny, without
disturbing any of the other pennies,
to a new position in which it touches
two others. The coins must remain
flat on the surface at all times.
The answers can be found online
at www.ceb.cam.ac.uk/news/cebfocus.
Source:
Gardner, M. (1958). “Mathematical Games “
Scientific American 199(2).
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CEB Teaching Consortium of Companies

For more information on the CEB Teaching Consortium
visit www.ceb.cam.ac.uk/undergraduates/teaching-consortium
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