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Helmer van den Hoorn researched rollercoasters

‘TOO many G’S Can Master Research
be dangerous’

Who hasn't spent part of their childhood building rollercoasters in RollerCoaster
Tycoon? For Master's student of Mechanical Engineering Helmer van den Hoorn, it
did not end there. He did his final thesis project at Intamin Holland in Apeldoorn,

a company that specialises in calculating rollercoasters and other theme park rides.

Van den Hoorn's (23) love of rollercoasters was born at an early age when he discovered
the rollercoasters made of K'NEX. With those construction materials, he was able to
build accurate scale models of real rollercoasters. 'Things got quite out of hand, because
the possibilities are endless. Over the years, | have built scale replicas of several real-life

coasters, ranging from a wooden rollercoaster to a suspended model.’

‘It was my dream to ultimately get a job at a rollercoaster manufacturer. However, when
| learned that most of the businesses in that sector are based in southern Germany,
Switzerland and the US, | thought it would never be more than a dream - until | heard
about Intamin in Apeldoorn. This company calculates rollercoasters and other theme
park rides for its parent company in Switzerland. One famous example is the Goliath in
Wialibi. My lecturer Jurnan Schilder knew the director of the company and because of
that connection, | was able to start my final thesis project in a matter of weeks.'

'A theme park has an idea or a concept for a new ride. Intamin in Apeldoorn then cal-
culates the possibilities. What is the maximum load for the chain that has to pull up

the rollercoaster's cars? How thick should the beams that support the track be? Wha
G-forces affect the passengers? A few Gs are fun for thrill seekers, but too many ca
dangerous.’

'During my final thesis project at Intamin, | worked on a project about a spinni
er. With this model, the gondola can spin freely around its axis. | built a model
coaster in a simulation programme and then gathered a wealth of data. The
allow us to calculate the minimal required bearing strength of the frame's b
example. | was working on a method to translate the forces and moments j
for the load in a more accurate manner. Using this method, the tensions in
can be calculated more precisely without a significant increase in processi

'My final thesis project fits well within the research into rollercoasters th
Jurnan Schilder is working on. He supervises me from the university. His
to develop a model that simulates a rollercoaster as accurately as possi
minimal degree of uncertainty. Sometimes, a rollercoaster experiences fe
life than in the simulation. In other words, it could have been even more s
However, the G-forces may also be higher than expected, in which case p
has to be rebuilt.'
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Vascular surgeon Professor Michel Reijnen from Rijnstate in Arnhem and
Technical Physician Erik Groot Jebbink from the Multi-Modality Medical
Imaging group of the UT are developing new methods to measure blood flow
profiles. These play an important role in the development of vascular diseases.
The scientists aim to link blood flows with the occurrence and development of
cardiovascular disease for a more effective long-term treatment.
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ith this in vitro set-up we can measure

the fluid flow profiles in silicon models

of blood vessels." UT scientist Erik Groot
Jebbink points at a jumble of tubes and lines, con-
nected to pumps. The hoses eventually lead to a set of
branched silicon blood vessels. Here, the actual meas-
urements of fluid streams of artificial blood take place,
using the so-called laser particle image velocimetry
method. ‘By injecting tiny fluorescent particles into the
fluid stream, and visualizing these using a laser, we
can capture their movements with a high-speed cam-
era,’ Groot Jebbink explains. 'From these images we

can calculate and model blood flow profiles in vitro." A

‘We can calculate
and model blood
Slow profiles in vitro’

disturbed blood flow is a key factor in the development

of cardiovascular diseases.

Clogged blood vessels

Vascular diseases are caused by a complex set of fac-
tors. For example, a higher blood vessel diameter may
predict the chance for a rupture in case of an aneu-
rysm. However, biological processes in the vessel wall
might be even more important. Research has shown
that the vascular blood flow, and related parameters
as the wall shear stress (WSS), is strongly connected
to the development of vascular diseases. A disturbed

vascular blood flow, resulting in either too low or
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too high WSS, may result in progression of the disease.
Vascular surgeon Michel Reijnen explains: ‘A changed WSS
may disturb the alignment of the endothelium, the cells
lining the inner vessel wall, resulting in a different gene
expression and cell division, and an easier penetration of,
for example, inflammation cells in the vascular wall. This
is the first step towards vascular diseases, such as dilated
or clogged blood vessels.! According to the scientists, it

is crucial to couple this biological behavior of the vascu-
lar wall to visualized blood flow profiles and link these to
the treatment and the subsequent development of the
disease.

Restore healthy blood flow

Patients with dilated or clogged blood vessels are often

treated by placing one or more stents in the affected area.

A stent is a small tube that helps restore healthy blood
flow. But the location and sizing of the stent placement

is crucial because, together with the patient's anato-

my, it impacts the blood flow. This may result in a locally
changed WSS and new vascular problems. Often, this
happens at the edges of the stent. It is therefore crucial
to place the stents in such a configuration that it doesn't
impact the blood flow. The in vitro model may help to
understand how stent placement influences the blood
flow and how new vascular problems can be avoided. By
placing stents of different shapes and sizes at different
locations in the silicon vessels, the scientists are able to
study the effect on blood flow profiles in vitro. "We are for
example experimenting with stent placement in branching
silicon blood vessels,' Groot Jebbink says. 'By measuring
the blood flow before and after placement, we can see the

impact of the treatment in vitro.'

Golden standard
The current in vitro model, where Groot Jebbink meas-

ures blood flows using laser particle image velocimetry, is

‘The echo method is
able to reveal blood flow
profiles in patients’

considered the golden standard. It increases the know-
how of the effect of stent placement on blood flows and
the associated WSS. However, the method can't be used
in real patients: a laser is simply not able to see through
tissue. For a long-term prognosis of the progression of
vascular diseases, and identify risk zones, monitoring

and predicting the blood flow in real patients before and
after treatment is essential. Therefore, the scientists are
developing additional technologies, applicable in patients.
Currently, they are using a method where a new echo
machine creates and visualizes contrasting microbubbles
in a patient's blood stream. From these microbubbles,
blood flow profiles can be calculated. This technology was
first tested in the aorta of healthy volunteers where after
a study in patients was initiated. ‘These clinical studies
are very promising and the echo method is able to reveal
blood flow profiles in patients, also in the presence of
stents,’ says Reijnen.

Sophisticated computer model

Although the echo technology is essential to monitor
blood flow and identify problem areas in blood vessels,

it would be even more effective to predict the effect of
stent placement on the blood flow. ‘Ideally, | would like to
calculate the blood flow profile and the associated WSS
of the problem area before treatment,’ Reijnen says. ‘The
impact of stent placement on blood flow profiles should
be assessed before it is actually placed.' This requires the
development of individual, patient-specific blood flow pro-
file models, where the patient's anatomy and physiology
are included as well. This can be achieved with a sophis-
ticated computer model, the so-called Computational
Fluid Dynamics (CFD). By combining standard clinical
measurements of anatomy and physiology with blood flow
profiles using the echo technology, CFD subsequently cal-
culates the individual blood flow profiles and WSS before
and after the placement of a stent. CFD analyses might
also determine what kind of follow-up is needed. Reijnen
applied the first version of CFD on a patient with return-
ing vascular narrowing at the stent edges. Reijnen: ‘The
outcome of the CFD model showed there was a disturbed
blood flow at the edges of the stent, resulting in a very
low WSS, indicating a high-risk area. If we had known this
beforehand, we would have chosen for the placement of
an additional covered stent to reduce the impact of the
disturbed blood flow.'




Important advances

Seven years of collaboration, where the technical
know-how of the University of Twente is combined
with Rijnstate's expertise on clinical/medical issues,
has resulted in important advances in monitoring
cardiovascular disease development and effects of
treatment. And the future is promising. Improved CFD
will give scientists the possibility to reliably predict the
benefits of a treatment as well as the long-term prog-
nosis. Further, the risk on future complications can be

RESEARCH

assessed and it can be decided if and what kind of fol-
low-up studies are needed for a patient after placing a
stent. But the scientists conclude there are additional
benefits. ‘The collaboration enables both the UT and
Rijnstate to have more possibilities for clinical-scientif-
ic research and more internship positions for differ-

ent study programs,’ says Reijnen. ‘'In addition, more,

better and also more fundamental research is possible.

Without collaboration, there is no progress.' ®
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The eureka moment, the moment when you have a brilliant idea or a sudden
" discovery. We asked UT researchers about their eureka experience. i“'_w‘ , .,_-?-é >
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‘ | work as a social psychologist. In my research, | focus
on the interaction between people. That is a big differ-
ence compared to, say, mathematicians or physicists
who work on theoretical problems and formulas. They are
the first people to come to mind when | think about eureka
moments. | am interested in the natural behaviour of dif-
ferent groups in extreme situations. My goal is to research
those situations in as controlled a manner as possible, with-
out any disrupting influences and in accordance with ethical
guidelines. That can be quite a difficult feat to achieve.

Developing a research project requires a lot of creativity.

During any research, we can often only focus on a small
aspect of our field. That is why | want to think careful-

ly about what we are researching. What is the problem,
really? The organisations involved often do not even know
that themselves. | usually spend some time with them, ask
as many questions as | can and try to gather all possible
information. Only after acquiring all this input can | let it
brew. An excellent way to do that is while | am working in
my garden.

For me, gardening is a time to get my head straightened

out. Before long, the insights | need come to me. If | do
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not work in my garden for a week, it really starts to affect

me. | absolutely need those moments of reflection. | believe

it is about stimulating associative thought processes. Those
insights do not appear out of thin air. First, | have to gather all
kinds of perspectives and ideas. | put myself into other peo-
ple's shoes and gather the ingredients | need for my research.
Only then can my garden revelations begin to stir.

During the week, | do not really have enough time for this.
Luckily, | can spend my weekends in our garden. We have a
large one-and-a-half-hectare garden where | can find all the

peace and quiet | need.

During those moments of reflection, | write a scenario for

the research. How can | study the problem at hand in a clever
manner? What should | use as a theoretical framework? Are
there existing scientific instruments we can use or do we have
to develop something entirely new, e.g. using the latest tech-
nologies? Those are the questions | ask myself. Furthermore,
the practical contributions of our research are an important
aspect of my work. Once | have found the solution and know

how we can set up the research, it can definitely feel like a

eureka moment. ,
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Wanted: a new way
looking at ourselves

Are we the sum of our cells, or are we changing creatures who constantly

assign new meanings to ourselves? What role does modern technology
play in this matter? With a Doctoral Grant for Teachers, Bart van Haaster,

philosopher and lecturer at Saxion University of Applied Sciences, will
explore these issues over the coming years as a UT researcher.

e honest: how often do you check your Facebook,

Instagram or other social media to see how many

likes you got? What songs does Spotify recom-
mend to you? What advertisements draw your attention on
screen? How does all that affect the way you look at your-
self? That last question is particularly difficult to answer,
because how do you define 'yourself'?

The research that philosopher Bart van Haaster is currently
setting up is dedicated to gaining a better understanding of
such questions; not just because it benefits users personally,
but also because it gives developers of modern technologies
more insight into the possible effects of their design.

Van Haaster knows what can happen when new technol-
ogies are haphazardly placed into users' hands. Take the
healthcare robot, for example, or other e-health applica-
tions that were designed to increase patients' self-suffi-
ciency. When it turns out that users start to feel dependent

‘We believe we have an
99

authentic, fixed “self”,
which we fear can be lost’

36

on the technology, the question remains whether their self-
sufficiency has truly been improved. 'What | see in practice
is that such concepts are hard to get a grip on,' Van Haaster
explains. ‘What is self-sufficiency, exactly? Shouldn't we
involve such questions much earlier in the design process,
before releasing a new piece of technology into the social
domain?’

Materialistic worldview

Van Haaster's research is dedicated to getting the devel-
opers of modern technological innovations to think about

a number of basic concepts - such as autonomy, identity,
self-experience, etc. — at an early stage during the design
process. The way in which we look at such issues is not
always in line with today's reality, the philosopher believes.
In fact, the common perspective in our society is based

on a rather materialistic and scientific worldview: we try

to reduce everything around us to tangible elements. 'We
frame ourselves and the world around us as things, objects,
collections of molecules with static, unchangeable cores.
We believe we have an authentic, fixed "self", which we fear

can be lost.'

Van Haaster believes our view on technology also tends to
be quite straightforward: we see technological innovations
as instruments that can be used to achieve a goal. In reality,
technology affects our worldview and our way of life. Think

of the jogging app on your smartphone, for example. It not



only counts every step you take, but also inspires you to change

Up your exercise routine.

Reinvented through technology

This materialistic worldview and that straightforward view on
technology do not go well with the experiences that modern
digital technologies create, Van Haaster believes. These tech-
nologies challenge us to constantly change ourselves or the idea
we have of ourselves. The categories that you are shown with
regards to yourself, even in the form of something as simple as
emojis, partly determine how you view yourself,' the philosopher
says. For example, an avatar is not only the image we use to
represent ourselves during a Twitter discussion with another

person; it actually becomes part of our very identity.

To better account for the possible effects of new technologies
on their users, Van Haaster is researching whether we should
instead view people as changeable creatures that can assign
meaning to themselves and others. This idea might not seem all
that revolutionary, but it can have a major impact on the way in

which we view the impact of technology.

‘At the moment, we are running aground in terms of the way
we think about ourselves,' Van Haaster explains. ‘Much of our
thinking is based around the idea of manipulability. Objects can
be made, changed, made bigger or smaller, smarter or dumber.
There is a connection between this thinking and object thinking.

With a different conceptualisation of the self, such as the one |

will use, we may learn that we are not as much in control as we

like to think and that it is not so strange to reinvent ourselves

through our interaction with technology.’

DesignLab

Van Haaster will not be conducting his research in isolation.
One of the key characteristics of the Faculty of Behavioural,
Management and Social Sciences is that its researchers reg-
ularly share their philosophical insights with colleagues from
other fields. This is done in DesignLab, a place where research-
ers from a wide range of fields come together to study the
relationship between society and technology.

Peter Paul Verbeek, Van Haaster's thesis supervisor, has ex-
tensive experience with this. ‘In the scientific world, the divide
between the hard and soft sciences is still quite large,’ Verbeek
says. 'The major challenge of DesignLab is that it gets people
to bridge this gap and discover the benefits of doing so. The
reason this approach is so successful here is because we have
a physical place that is designed to accommodate all phases of

the design process.’

Van Haaster's research is still in its infancy. Over the course
of the next four years, it will become clear what new insights
about modern technology and self-reflection come out of
DesignLab. e
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MATHIEU ODIJK AND HIS PERSONAL MOTIVATION

Uncovering the brain’s
migraine secret

What happens inside the brain of a person suffering from a migraine? That
is the puzzle that UT researcher Mathieu Odijk is trying to solve together
with researchers from the LUMC in Leiden. Besides his scientific interest,
he has a personal stake in this research: Odijk's sister had severe migraines

at least twice a month and he experiences it around twice per year as well.
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‘ igraine is a common condition found in
twenty-five percent of women and circa
twelve percent of men. Although we are

nowhere near finding a cure, neurologists can treat
the condition better when we understand how the
episodes occur, Odijk explains. He is part of the BIOS
Lab-On-Chip group and is in charge of the 'Micro- and
nanodevices for Chemical Analysis' theme. He ended
up working on the migraine research via his fellow
scientist Albert van den Berg, who won the Spinoza
award in 2009. ‘Albert got to talking about migraine
with two other winners that year: Michel Ferrari,
famous migraine specialist, and Marten Scheffer, who
is conducting research into tipping points in complex
systems.

Avalanche

Researching those tipping points that make the brain
go haywire requires far more accurate tools than what
is currently available in medical science. ‘During a
migraine episode, the entire brain goes crazy. A small
disruption creates a snowball effect and in some cases
even an avalanche. People who suffer from such severe
episodes that they see an aura around everything and
even experience flashes of light are probably undergo-
ing a wave of depolarisation throughout their entire
brain. Even after the episode is over, its effects are felt
for days, because the neurons struggle to recover. We
have not yet found an answer to the question of why
the system is disrupted so severely.’

One thing that is clear, however, is that hormone
changes can trigger a migraine ('Since having her

first baby, my sister’'s migraine episodes have become
far less frequent.’), just like stress and an irregular
sleeping pattern. 'However, our current tools are not
accurate enough to tell us exactly what happens dur-
ing a migraine attack and how that extremely com-
plex biochemical interplay between ions, neurons and
neurotransmitters is disrupted exactly. Although you

‘During a migraine
episode, the entire
brain goes crazy’

can make MRI and CT scans, those only show activity
from the outside. What we really want is to know how
the chemicals inside the brain function without this

requiring an invasive procedure.’

A look inside the brain

In order to take a closer look at the brain's chemical
processes without any dangerous procedures, Odijk
and his research group, which collaborates with the
University Medical Centre in Leiden, developed a nee-
dle that is designed to extract neurotransmitters and
electrical signals in the brain. These neurotransmitters
are the brain's chemical messengers. The needle is as
thick as a human hair and contains three miniscule
channels with apertures the size of a bacteria, making
them invisible to the naked eye. '"With this needle, you
can very carefully suck up neurotransmitters and other
molecules found in cerebral fluid, without taking out
any cellular matter or pieces of cells.’

Once they did that, they had to overcome a new chal-
lenge. 'You can imagine that, after being extracted,
the fluids are no longer in the same order that they
were in inside the brain. They are jumbled, as it were.
Simply put, we have developed a method that uses
miniscule quantities of oil to separate the fluids inside
the needle. Using enzymes that turn the neurotrans-
mitters into hydrogen peroxide, we can make the neu-

rotransmitters visible with a fluorescent liquid.'

The long run

We should not expect spectacular result any time
soon. For now, Odijk and his partners of the University
Medical Centre in Leiden are simply excited about
having a research system that works properly. Once
they achieved that, it could be tested on mice. 'Of
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course, that does not tell you all you need to know.
A mouse's brain is very different from a human
brain. In mice, the migraines are triggered instead
of occurring spontaneously. There is a lot we still
have to improve about our research to make it
scientifically valuable. We do not know a lot about
how an episode is triggered. However, we have

» taken the first step towards the development of a
useable research tool. Science is all about the long
run.’

Odijk has not lost any of his motivation, though, if
only because migraines are so common: a quarter

of all women between the ages of 25 and 45 have
them, as do twelve percent of the men in that age
group. 'The direct medical costs and their absence

at work result in half a billion to one billion euros

in damage every year, which does not even take
into account the effects migraine has on the pa-
tients themselves.'

Other conditions

Odijk expects his biochemical brain research to

ultimately benefit the research into other neuro-
# logical diseases as well. 'We are entirely focused
4 on migraines at the moment, but you can image

‘ that a tool this accurate can also be used to study

5!
W

what happens inside the brain of people with
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Alzheimer's or Parkinson's, for example.'
— Odijk expects the major breakthrough to occur
when the biological reality can be simulated with
an organ on a chip, grown from human stem cells.
‘A brain-on-a-chip would allow us to gather infor-
mation in a far more accurate manner. It might
not replace the use of mice entirely, but it would
certainly complement it. However, all that is still in
its infancy at the moment.' ®

‘Science is
all about the
long run’
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nce again, a theory about the moral disposition of our species
can be thrown out. Although it did not make the front page,
the American experimental philosopher Thomas Nadelhoffer
rightfully dedicated a series of tweets to the issue not too long ago:
the eleven-year-old cheating theory has been debunked. This theory,
developed by Kathleen Voks and Jonathan Schooler, was published
in the journal Psychological Science in 2008 under the title: The value
of believing in free will. Encouraging a belief in determinism increases
cheating.
The theory boils down to this: under the influence of deterministic
beliefs, people are less conscientious. Put simpler: those who believe that
a person is at the mercy of a wide range of genetic and social factors are
more likely to cheat and blame everything on their genes or the rest of
the world. However, those who believe in free will are less likely to give in
to immoral impulses.
The researchers backed up their idea with two experiments. A few dozen
students were asked to complete a series of assignments, but they were
enticed to cheat while doing so. The subjects who had read texts with a
deterministic subject matter prior to the experiment were more likely to
give in to that temptation than their colleagues who had read about free
will or neutral subjects. According to the authors, this result raised some
important questions: if deterministic beliefs turn people into spineless
opportunists, should we not protect them against those ideas? Luckily,
things are not as bad as they might seem. In three different studies, for
which the experiments were repeated a total of eight times, no effects
were found at all. Bye, bye, cheating theory.
In recent years, other theories about (un)ethical human behaviour were

also debunked. The Stanford prison experiment, in which ordinary stu-

dents turned into sadistic tormentors in their role as prison guards, turns

out to have gone quite differently from what researcher Philip Zimbardo
claimed at the time. Stanley Milgram'’s classic experiment — people obey
without complaint when the research leader orders them to electrocute
another test subject —produced different results upon being repeated.
More recently, security cameras put an end to the famous ‘bystander
effect.’ This theory, which claims that people in a crowd are less likely to
come to someone's aid because they feel others should do so instead, is
simply not compatible with what is seen every day in real life.

In short, it seems our moral compass is not fooled quite as easily as
these classic psychological studies would have us believe. | would say
that is good news for us hairless apes.

Enith Viooswijk

Science journalist
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SRIRANG MANOHAR WORKS ON A NEW BREAST CANCER IMAGING MACHINE

LExcitement to solve
clinical problems

After a careless childhood and strict education, the lab is where UT Professor of Multi-
Modality Medical Imaging Srirang Manohar (49) found the right chemistry and fell in love

with science. It sparked the choice for a Master-PhD degree in the hustle and bustle of

the Indian megacity of Bangalore. Which brought him to the relative serenity of Twente,

where he is now working on a 'beyond state-of-the-art' breast cancer diagnosis machine.

t the time of the interview, Professor Srirang

Manohar is up to his neck in cardboard boxes,

while still in his office in the Zuidhorst. After excus-
ing himself for the supposed mess, he shares his excitement
of moving to the 'truly astonishing’' Technohal. Manohar
is moving from the Biomedical Photonic Imaging group to
take up the position of Chair and Full Professor of a new
research group: Multi-Modality Medical Imaging — or M3i in
short. ‘Our main goal is to use the talent of this university
to solve clinical problems in hospitals. The more short-term
goal is to get this new group to flourish. | believe we have a
unique mix of critical ingredients: medical technology, the
TechMed Centre and top-class clinical Professors like Bob
Geelkerken and Michel Reijnen.

Growing up

Srirang Manohar grew up in the Indian city of Bangalore.
'Which is massive by European standards, with a popula-
tion of about 8 million people nowadays. | had the good
fortune of being born in a middle-class family. My mother
was an artist, my father worked at a research institute.
They left me in peace to find out what | wanted, and | can
honestly say my childhood was the happiest period of my
life. You could bike anywhere and play where you wanted. |
felt totally safe and carefree.’

Manohar went to an all-boys Catholic middle school in

Bangalore. 'Very tough, very disciplined,’ he says. ‘"With
children from all corners of society. We wore uniforms to
balance things out between rich and poor. | wouldn't call
it an elite school, but most of the students ended up being
very successful. One of them invented Hotmail, another
one became captain of the national cricket team." After
eight years, it was time for pre-university. ‘'The first time
we went to class together with girls." Jokingly adding: ‘At
this point we realised they also existed.’ At university — still
in Bangalore - he studied power engineering. ‘Which was
thought to be very important to the country. But after my
bachelor, | felt completely lost. Most people should know
what they want by then, | didn't. Luckily, my father was
working at one of the top universities and | ended up as a
project assistant for PhD students in the field of material
sciences. There, in the lab researching the thermal proper-

ties of matter, | fell in love with science.

Love story

Starting a PhD one year later at the Indian Institute of
Science is part of his ongoing scientific love story. Which
sparked another love story and his eventual move to
Enschede. 'During my PhD, | had the opportunity to or-
ganise an international conference. | searched online for
more groups in the same research field to participate- on
AltaVista, since Google didn't even exist back then. The
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first hit: a group at the University of Twente. | sent an email

to their secretary. Later on, we stayed in touch: she visited

my university in Indiq, | visited her in the Netherlands. Soon,

it became a bit more than that between us. Right now, you
ask? We're very happily married,’ Manohar says, adding:
'Something quite enigmatic: the night before my job interview
for a postdoc position in photoacoustics at the UT, she dreamt
that | helped her mother who, sadly enough, had passed away
years earlier because of breast cancer.

Dream machine

Nowadays, Manohar is the project leader of a multi-million
European project called PAMMOTH. "We're working on a
breast cancer imaging machine that is going to be beyond
state-of-the-art,’ he says determined. If all pieces fall in their
place, the consortium the professor is leading will have a
machine ready that combines ultrasound and photoacous-
tics, and can give quicker and better results than the current
mammography technology. ‘Breast imaging nowadays is well
established: by using x-ray mammography, ultrasound and
MRI technology - often all three - a physician can get enough
information to decide which further steps to take. But there
are several major flaws. The x-ray procedure is painful and

ionizing radiation is used. Especially before menopause, it's

hard to distinguish a tumour from glandular tissue. With
ultrasound, it's also not easy to spot the difference between
a benign or malignant tumour. An MRI is highly expensive, and
the patient has to lie completely still for a long time.'

By combining and building on existing photoacoustic and
ultrasound techniques, the PAMMOTH machine can solve
multiple problems at once, according to Manohar. A woman
lies face down in the machine, with her breasts in a bowl-like
construction. Within five minutes she is scanned, after which
the machine can give the physician the proper information.
'This diagnostic method is painless, radiation-free and most
important of all as real-time as it gets. This saves patients
weeks of waiting in fear for results.’

This machine is a potential lifesaver, considering the sad
statistics: over 2 million women were diagnosed with breast
cancer in 2018 worldwide and 500 thousand lost their lives to
the disease, according to the World Cancer Research Fund.
Manohar is quick to put things into perspective. 'In principle,
this device could replace the current diagnostic procedures.
There is a lot of hard work put into this project by all involved
partners. Now, all of the components have come together at
the UT and are being assembled. Later this month, the first
machine should be in a hospital. We have to show that all the
functionalities work the way they should, which should make
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it clear if this machine has a right to exist. If so, the results
should lead to large clinical studies, which will help us find out
if this is an effective method.'

Dutch behaviour

Besides diagnosing breast cancer, the Multi-Modality Medical
Imaging professor is also working on projects aimed at im-
aging from the inside out. For instance in the case of hydro-
cephalus (also known as water on the brain). Together with
Indian researchers, he is developing a needle-scope that is
packed with optic fibres and ultrasound sensors, which can
help surgeons do the procedure more accurately. ‘Especially in
rural areas, surgeons usually don't have good navigation tools.
So they have to do it blindly: making a hole in the skull and
placing a shunt. If you have a navigation tool on the inside, you
gain a lot more information about the position of the ventri-
cles." While looking into this topic, Manohar worked together
with a bachelor's student. ‘She showed the most typical Dutch
behaviour, by simply writing an email to a surgeon at MST
who is an expert on hydrocephalus. Personally, | thought that
was too cheeky of her. But we were invited to come over and
witness a surgery. Dutch people are very forward, which has
its upsides. After living here for more than eighteen years, |

thought | was used to it. It's also a crazy example of how good

INTERVIEW

Srirang Manohar in a nutshell:

1992 Graduated from RV College of Engineering

2001 Obtained a combined MSc-PhD at the Indian Institute of Science
and moved to the UT

2004 Veni laureate

2017-now Leading the Horizon2020 project PAMMOTH, while at the
Biomedical Photonic Imaging group

2019-now Full Professor and Chair Multi-Modality Medical Imaging

the local hospitals - MST and ZGT - are to us.

Manohar lives in Haaksbergen, together with his wife and
their three dogs. They have a Barzoi, a Saluki and - their latest
addition - a Scottish deerhound. 'That thing was a giant pup-
py, with zero clue about its own size and surroundings. Luckily,
we have a huge backyard, where the dogs love to run around.
Cooking, especially Indian food, is a passion of his and his wife.
Creativity is another outlet. As the son of an artist, the apple
didn't fall far from the tree. Which is clearly apparent when
he shows a few sketches of his dogs, next to his computer.
'My mother never pushed me, but | have started sketching
recently. She says I'm talented, | don't know if that's really the
case but drawing helps me to observe things better. He has
also been an avid photographer, where observing and timing
is of importance too. But if Manohar wouldn't have become

a scientist, maybe he would have been a writer by now. ‘In

the old days, | used to write on and off for a local newspaper.
Maybe there would have been a career in it. | used to write a
lot together with an old friend of mine, who ended up becom-
ing an author of children's books. It does help me when I'm
writing research articles, though.'

Excitement

Excitement is what makes Srirang Manohar tick. Be it in

the little things, like coming to work every day or having a
bachelor student write emails to a surgeon. Or in the bigger
things, like seeing the dreams and ambitions in a big project
like PAMMOTH coming together. Because to Manohar, ex-
citement is a catalyst for making things happen. ‘Things that
matter, that directly help people. | don't know what | would
do if it wasn't something that was applicable for the benefit
of people.

‘In the lab, I fell in love
with science’
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Incubator with a microfluidic chip
It might not be visible on the photo, but there are in fact 64 tiny chambers on this microfluidic chip. ‘That means
it can be used for culturing cells under 64 different conditions,' explains Anke Vollertsen, PhD researcher from

the BIOS Lab-on-a-chip grou with the device on daily basis. ‘As you can see, the chip is placed in an
incubator built onto a micr: ell imaging. We've built the incubator box because we needed to have

t w

|
a controlled environment, wh e can culture cells at 37°C and at high humidity.' Vollertsen is currently using
the set up for an experiment with blood vessel cells. 'l monitor the cells in the chip and test different flow condi-

tions. Later on, the goal is to use it for drug testing and in the long run for stem cell differentiation.’
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