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SensUs Interview: Kees Verduin

We spoke with Kees Verduin, a medical microbiologist who currently
works at PAMM. He told us why we need to be concerned about the
problem of antibiotic resistance.

Q. Does the widespread use of antibiotics affect your work as a
medical-microbiologist?

A. Since antibiotics work very effectively in most cases, doctors tend
to prescribe them often, many times even too often. You see this
happening in many healthcare settings all over the world. However,
there are big differences in usage of antibiotics: In some countries the
use is very high while in others, for example in the Netherlands, the
use is much lower. What one forgets is that many infections will heal
without antibiotic therapy, yet we often prescribe antibiotics just to be
sure or to reassure the doctor and the patient. A common thought is
that as long as we use antibiotics to fight infections, we will be able
to cure everybody. Unfortunately, that is not true. If we continue to
prescribe too much antibiotics, we will have no cure for many serious
infections in 30-40 years due to antibiotic resistance. So, my job as a
medical-microbiologist gets harder with the day, because millions of
people use antibiotics around the world and resistance is rising rapidly.
For this reason we need to find new ways to fight infections, in a world
where antibiotics are becoming almost useless in many cases.
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Q. Regarding the general problem of antibiotic resistance, what is in
your opinion the main challenge and what is necessary in order to
tackle it?

A. Antibiotic resistance is a big problem in the Netherlands, however
it is not so bad in comparison with other countries in Europe or in
the rest of the world. Together with Scandinavia, the Netherlands is
one of the countries with the least deaths per year due to antibiotic
resistance. Some people think that the biggest challenge is to
convince big pharmaceutical companies to develop new antibiotics,
however, | am afraid that there are things that money cannot buy.
When looking at drug development, the most effective antibiotics that
we use nowadays were discovered over 40 years ago. Unfortunately, it
seems that we cannot successfully continue antibiotic development. |
am an optimistic person, however | am afraid that humans might never
find new revolutionary antimicrobial drugs ever again. So, antibiotic
resistance is a big problem, and there is no remedy in sight at this
moment.

As | stated before, antibiotic resistance is a huge problem
worldwide. When looking at the numbers, we see that there are rising
numbers of death due to antimicrobial resistance. Although this is still
rare in the Netherlands, the situation in other countries is much worse.
Greece and Italy have very serious problems with patients that can no
longer be effectively treated with antibiotics.

Q. The theme of SensUs 2018 is “Measuring antibiotics for better
healthcare”. What is its relevance to society?

A. When giving an antibiotic one wants to be sure that the dose is right
and the concentrations in the blood are high enough to be effective. In
addition, some antibiotics are toxic and measuring concentrations in
the blood can prevent serious complications, such as kidney failure or
liver toxicity. Therefore, measuring antibiotic concentrations in blood
is very important. Nowadays measuring concentrations is difficult and
takes a long time, making it less useful for optimization of treatment.
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SensUs Interview: Menno Prins

To get an insight in the man behind our mission we interviewed
professor Prins - the founder of the international student competition
SensUs.

Q. Who are you and what are your daily activities on the TU/e? What is
your history with biosensors?

A. | am a professor at Eindhoven University of Technology working
in the field of biosensors. Before that, | worked for many years in
industry. | am fascinated by new technologies for biochemical sensing
and applications in the fields of near-patient testing and patient
monitoring. So my thoughts go to fundamental questions as well as to
applications and translation to society. SensUs has good synergy with
all these aspects, as it stimulates education as well as innovation and
entrepreneurship.

My main responsibilities are to train and inspire young scien-
tists. Students need to acquire basic knowledge as well as learn how
to become creative with this knowledge. For creativity they need to
learn how to think independently and dare to walk new paths. Research
is one way to learn such skills, and SensUs is another. Particularly de-
manding in SensUs is the need to work together as a team and be as
effective as possible in reaching a goal. This is what | learned myself
when working in the industry, and what | hope that all students learn
when they participate in SensUs.

'\ Sensu
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Q. Why is this year's theme ‘Measuring antibiotics for better healthcare’?
A. Antibiotics are anti-microbial drugs that have transformed medicine
and saved millions of lives. However, due to wide-spread use of the
drugs, bacteria are appearing that are less and less sensitive to the
available drugs, a problem called Anti-Microbial Resistance (AMR).
Therefore antibiotic treatments should change and should be given in
a much more precise way: patients should receive the right drugs at
the right dose at the right time for the right duration. This is where
biosensors can help, because they will give accurate and timely data
on drug concentrations in the patient. Based on this data the treatment
of the patient can be adapted and will be as effective as possible, with
minimal appearance of resistant bacteria.

Q. What are the technological difficulties in designing a biosensor for
an antibiotic? Why don’t we have such a biosensor already?

A. Molecules that are essential for the body, such as proteins,
hormones, and drugs, are present in the blood in low concentrations,
typically between micromolar down to picomolar concentrations.
Such measurements are normally done in a laboratory using large
instruments, where blood samples are processed through an elaborate
process with multiple steps and biochemical reagents. A biosensor is
very different, because the test should be rapid and the device should be
small. This demands novel technological approaches in biochemistry,
fluid handling, and detection, without compromising on the accuracy
of the final measurement result. In addition to the technological
challenges, also economical challenges play a role. The development
of a new medical product requires a considerable financial investment,
which is made only if there is an attractive business model with clear
medical added value and a cost-effective technological solution.

Q. How does SensUs contribute in these developments?

A. SensUs trains students in multidisciplinary technological develop-

ment and entrepreneurship, and SensUs brings together stakeholders

such as university professors, medical professionals, and companies.

This generates new ideas and new solutions, some of which will help to

close the gaps between technology, medical application and business.
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Personal Story: Gerard van Bokhorst

- R
For SensUs Personal Stories, we spoke with Gerard and Anja van
Bokhorst about their experiences with Gerard’s treatment with

vancomycin, and about the importance of developing biosensors for
this last-resort antibiotic drug.

My name is Gerard, | am 59 years old and happily married to my wife Anja.
Together we have a family with four children. Unfortunately, | cannot say that
I am born healthy, but at least | was born with an angel watching over me.

| was born with polycystic kidney disease. This is a heritable disease
that replaces the kidney tissue with cysts. | started dialysis in 2006, but soon
| realised that this is a very uncomfortable and time-consuming occupation. |
had to go to the hospital three times a week to dialyse four hours, therefore |
decided to start dialysing myself at home. | had to do some training to handle
the machine but after that, | was able to dialyse independently at home, with
the help of my wife. Now, | do this six times a week for 2.5 hours. | am not
dependent anymore and it takes less time, as it is not necessary to travel
for treatment. This ensures that | have time to enjoy my hobbies: spending
time with my wife, playing with my grandchildren and motorcrossing. After
dialysis | feel so much better!

Currently I do not have any kidneys. | once had a kidney transplanta-
tion, but unfortunately my body rejected the kidney. | am still on the waiting
list for another transplantation, but before that my body has to be in a good
condition, which is not obvious for me.
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The annoying part of being ill is not feeling ill, but accepting it. | have faced a
lot of infections and other inconveniences, some of them were really critical,
but I always managed to recover. Except when | got a Clostridium infection: |
was damaged by that what was supposed to save me.

In November 2017 | got a bacterial Clostridium infection. | had to be
treated with the antibiotic drug called vancomycin, which was dosed three
times a day over three weeks. The dose was determined by a standard pro-
tocol, based on information such as body weight, length and age. However,
| always joke that | am a special case since | do not have any kidneys and
perform dialysis. This means that drugs have a stronger effect on me than
on normal patients, because the drug is removed less efficiently from my
body.

Nevertheless, everything went well and we thought | was cured of
the infection. Later on, | got pain in my neck and shoulders. The pain was
so bad that | was treated with morphine to reduce it. The other day | was
hospitalized. All kind of medicines against fungi and prednisone were ad-
ministered, since | once had a fungal infection called Aspergillus. This was
all for prevention because the doctors thought that the Aspergillus might
have come back. It was not possible for me to undergo an MRI scan because
| had an Implantable Cardioverter Defibrillator (ICD). This is a little device in
the heart that gives a shock to recover the heart rhythm if necessary. The
doctors did not know what was going on. What was happening inside my
body?

Yet another scan showed that there were spots visible in my neck,
groin and heart. The ECG confirmed the suspicion; | again had a bacterial
infection. The ICD had to be removed because of the infection. This was a
risky operation since all the wires of the ICD were infected and already fixed
in my veins. | had become a walking bacterial bomb. After this operation |
was treated with vancomycin for six more weeks, however, this time with a
much higher dose. | got really sick from this treatment. The pain in my neck
and shoulders was so awful that | needed morphine. The dose was injected
in 2 hours, but this was way too fast for me. | blanked out, had dyspnea and
breathing problems, itching of the skin, and fever. My wife called the nurse
and explained that the drug delivery should be delayed. After a long discus-
sion and perseverance they finally tried it, and it was a real improvement.

(continues on next page)
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In total | spent nine weeks in the hospital during my treatment with
vancomycin. In the first three weeks during my first infection, my dosage
was slowly increased, controlled by taking blood during my dialysis. In the
period of my second infection, | was not able to eat due to overall malaise.
By the time | got home | could finally eat again. This is why | think that being
treated at home is so important. One feels so much more comfortable in
one’s own environment. But, the damage was already done.

The treatment with vancomycin had really damaged me and | am still
emaciated. My limbs are fluffy, | lost a lot of weight, and | still have no energy.
| was not able to eat and my body did not get any nutrients. When | was home,
| started working out again, to gain energy and feel better. However, | have
the idea that this all could have been prevented by a better treatment, namely
by personal dosing of the vancomycin. | am a really special case because of
missing my kidneys, but nevertheless the doctors applied the same therapy
for me as for normal patients, which | apparently could not handle. A better
understanding of me as individual would have helped me a lot. This is why |
think that personal dosing is very important.

| think that a biosensor for drugs such as vancomycin, which can
enable personal dosing, could really aid treatment. Levels of vancomycin
can be monitored and adjusted in a much more controlled way, opposed to
the guesswork used now. My blood was taken, and only after 24 hours we
knew the results. Then it was concluded that my level was way too high,
but in the meantime | already received another dose. It would have been
better if my dosage was instead adjusted to my personal needs. Not only
can a biosensor help with dosing the right amount of medication, but it can
also be useful in the quality of the treatment by enabling home monitoring,
preventing hospitalization and all kinds of inconveniences.

| really think that SensUs can have a big impact on healthcare. Very
often you see that people want to take control of their own lives. People who
are chronically ill would like to be more involved and want to map out their
treatment. In that way, patients are also more aware of their conditions and
the usefulness of the medication they have to take. | think that biosensors
can be a breakthrough, improving the well-being of patients. It definitely
would have helped to make my treatment safer, more effective, and more
comfortable.
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Each year, Medtronic helps alleviate pain, restore health and
extend lives for millions of people around the world. In fact,
two people every second are positively impacted by our
breadth of medical technologies and therapies.

Because every second counts.

Learn more at medtronic.com and search for
"the promise of biosensor technology"”.

Medtronic
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Closing

The SensUs organization would like to thank you for visiting
this event. We hope you had an inspiring and innovative
time and enjoyed the creations of our teams. The universities
participating in SensUs 2019 are:

N/
/N




Sponsor of Sensus

WWW.sensus.org

To foster entrepreneurship in the region, ASML is
one of the founding members of the Eindhoven
Startup alliance, who’s ambition is to create at least
100 high-tech companies by 2020. The vehicle that
the alliance has chosen to achieve its mission is
HighTechXL - a framework of programs designs to
drive innovation teams from ideation to scaling up.
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Eindhoven Startup Alliance:
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Building a better
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SensUs

The international competition on biosensors for health




