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Tailor-made pessaries

The idea is to develop (a method to produce) Tailor‐Made Pessaries (TMP) for women with Pelvic Organ Prolapse 
(POP). POP is a bothersome condition that occurs in more than half of adult women above the age of forty. The 
most common and bothersome symptoms of POP are a feeling of pelvic pressure (something is falling out of 
the vagina), low backache, painful intercourse or inability to have intercourse, urinary problems such as invol‐
untary release of urine or a frequent or urgent need to urinate and problems with bowel movements such as 
constipation. 

These symptoms of POP can have a great negative impact on womens social, physical and psychological well‐be‐
ing. Pessary therapy in the standard care consists of pessaries which are available in different shapes and sizes. 
The shapes are often simple and symmetric and do not take the complex shape of the female pelvic bottom 
into account. Therefore, it is not always possible to find a fitting pessary for women with POP and Tailor‐made 
Pessaries would be a solution to this problem.
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From mass-produced pessaries

to tailor-made pessaries

From mass-produced pessaries

to tailor-made pessaries

Hein Daanen, Annelies Pool, Micha Paalman, 
Mirjam Weemhof, Jurgen Futterer, Bart Beulen, 
Kim Notten, Researchers, Vrije Universiteit Amsterdam
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XR4Y, bringing innovation out of the hospital and providing 
people with real time advice on injuries

Injuries happen all the time, at sport clubs, retirement homes or at home. On top of being hurt there is often 
a risk of a possible bone fracture. Since it is hard, if not impossible, to tell whether something is broken or not 
without x‐ray technology, people often need to go to the hospital and find out. This puts a strain on the first aid 
department of hospitals but is also very time consuming for the person in question.
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Joran Angevaare and Wesley Poland, physics students at the Faculty of 
Science of the University of Amsterdam. We feel the urge to use our broad 
physics knowledge in society to solve problems and to bring innovation
to a wider audience. We are studentpreneurs with a mission/vision!
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To help both people with injuries and 
hospitals, we, XR4Y (X‐Ray for you), 
will prevent a large portion of these 
injured people from having to go to 
the hospital. We will provide com‐
panies with the opportunity to offer  
X‐Ray technology on site by selling 
X‐Ray modules to companies and  
institutes and provide advice directly 
through online services.

This idea is providing the increasing 
demand of healthcare on the spot and 
also the increasing urge to become 
more independent and taking control 
of ones own health. The overcrowded 
hospitals will also see a lightened bur‐
den from their first aid department.
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Megahertz Optical Coherence Tomography

High speed imaging is a game‐changer in optical coherence tomography imaging. It can solve both the  
existing motionartifact related imaging quality issues and open up new medical fields of applications.  
We propose a compact integrated‐optics based parallel OCT design in which several optical waveguides with 
pre‐defined length differences are used for space‐division multiplexing. The imaging speed can easily go up to 
megahertz (~ few microseconds) range.

We offer a novel, rugged, compact, and inexpensive tool that can be implemented not only in OCT systems but 
also other optical imaging techniques.
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Imran Avci is a Veni laureate at the AMC, University of Amsterdam since February 2016. 
Nicolas M. Weiss got his PhD on OCT imaging from the AMC in 2016. 
Frank A. W. Coumans is also a Veni laureate at the AMC. 
Ton G. van Leeuwen is the head of the Biomedical Engineering and Physics department at the AMC.

*imran.akca@gmail.com; phone +31 623 34 7271

1. Preliminary results

In this work, an integrated-optics based parallel OCT design is presented. The design consists 
of several waveguides with certain length differences that are combined with wavelength-
independent couplers (i.e. multi-mode interference, MMI) for space-division multiplexing. 
Electrodes will be placed on each beam path in order to separate desired signal from unwanted 
reflections at the optical surfaces or tissue. The imaging speed will be improved by the number 
of the beam paths used. In addition to fast imaging, the proposed design will be very compact 
which makes it very suitable to be used in endoscopic probes. The proof-of-concept of this idea 
is successfully demonstrated on a device that consists of 2 times 4 parallel OCT channels with a 
certain optical delay increment between each. 

The design was made in TriPleX technology platform. The waveguide geometry is a single 
strip Si3N4 of 50 nm height and 3.4 μm width. The top and bottom SiO2 cladding layers are 8 
μm thick. Waveguides operate in single mode at 1550 nm wavelength and have a minimum 
bending loss for TE polarization. 

The chip consists of 2 times 4 parallel OCT channels that are realized with a total of 6 Y-
couplers. Each individual OCT channel has an optical path length delay with respect to the other 
channels, such that they can all be measured simultaneously in one single measurement. The 
chip layout is shown in Fig. 1(a). 

Figure 1.  (a) Layout of the parallel OCT sample arm chip with 8 parallel channels. (b) A-lines for 
the first 4 OCT channels of the parallel chip. The measured delay lines are 2.22 mm, 4.62 mm, 
7.27 mm.

For the purpose of characterizing the chip, 4 channels were sequentially measured by 
translating the lens from channel #1 to channel #4. In principle, with the choice of an 
appropriate imaging lens, all 8 channels can be measured in parallel. Figure 2 (b) shows plots 
composed of 4 sequentially measured OCT channels. During the measurement, the position of 
the sample and reference arm mirrors was not changed. The optical path length difference 
shown in Fig. 3(b) is created by the on-chip length difference. The measured delays lines are 
2.22 mm, 4.62 mm, 7.27 mm, which are in good agreement with the designed delay lines of 
2.5 mm, 5.0 mm, and 7.5 mm. Due to the material refractive index mismatch between the 
sample arm (TriPleX) and the reference arm the width of the signal corresponding to the 
position of the mirror is broadened. To return the signal to its bandwidth limited width we 
applied dispersion compensation based on a numerical algorithm.

2. More compact design for endoscopy applications 

An illustration of the sample arm configuration with the multi-beam imaging design using 
curved waveguides in combination with branches is shown in Fig. 2. This design has a smaller 
device size which makes it compatible for endoscopy applications. Input light will be divided 

(a) (b)
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Blue and dimlight treatment to prevent delirium in the ICU: 
a novel approach using wearable chronotherapeutics

More than 50% of patients undergoing surgery experience delirium post‐operatively. Delirium is an acute change 
in cognition, consciousness and perception and results in anxiety and stress for the patients and caretakers, 
while leading to poorer clinical outcome and higher medical cost. Currently, there is no effective prevention or 
treatment. A major factor causing delirium is the ICU environment, that disrupts normal sleep and wake during 
the recovery period.

The team neuropsychiatry together with liaison psychiatry and the intensive care proposes to use a novel  
wearable device using chronotherapeutics restructuring day and night This will lead to a novel non‐medicated 
and side‐effect free intervention with important societal, clinical and economic benefits.
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Ysbrand van der Werf, Researcher, VUmc, Amsterdam Neurosciences
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Smart Ambulant Monitoring of Pain

Pain in vulnerable patients is often not recognized, as pain diagnosis depends heavily on self‐report and  
attentive caregivers who need to have intensive knowledge of the normal (baseline) behavior of the patient. 
Unfortunately, neither are usually the cases in nursing homes. The patient is often unable to communicate 
adequately and the nursing staff typically has high turnover rates. Creating a multimodal toolkit using wearable 
biosensors such as smartwatches and ambulant EEG devices, combined with smart software algorithms into a 
mobile toolkit that can be accessed through an app, we aim to overcome this problem.

My colleagues and I have extensive experience in applying biosensors in geriatric research, developing novel
assessment techniques including the needed software, and of course, a lively network within the geriatric  
clinical research community. A company interested in this idea can co‐develop the toolkit, from the proof‐of‐
concept phase until we enter the market.
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Roxane Weijenberg, Academic Center for Dentistry Amsterdam (ACTA)
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Toothbrush Robot

In the western society almost everyone visits a dental care provider every now and then. Despite developments 
in preventive strategies dental disease still has a very high prevalence. Although cavities can be drilled and filled, 
only few people manage to remain caries free while sufficient oral hygiene should be enough to age oral health.
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The tools for sufficient oral hygiene 
are available however we tend not 
to use them properly. When ruling 
out the individuals dexterity and 
technique by introducing a tooth‐
brush robot it should not be that 
difficult to perform optimal oral 
hygiene.

Fruitful collaboration in developing 
the toothbrush robot leads to a 
promising medical device bringing 
oral health to the next level.

Martijn Rosema, 
dental hygienist at the 
Academic Center for 
Dentistry Amsterdam 
(ACTA). In 2015 I 
defended my PhD 
thesis: Toothbrushing 
Efficacy which provided 
a solid base for the 
development of a 
toothbrush robot. 
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Response or no response, that’s the question!

Crohns disease (CD) is a chronic inflammatory disease, which affect the gastrointestinal tract and leads to  
substantial morbidity. Therapeutic intervention of CD, but also other disorders involving a hypersensitive  
immune system, are usually assessed as matter of trial and error. Assessing the right therapy takes for some 
individual cases a long period time, resulting in a dramatic course of the disease and high social and economic 
burden. 

Recently we, Peter Henneman, geneticist and Anje te Velde, basic CD researcher, performed a pilot study in 
which we aimed to detect genome‐wide methylation patterns in peripheral blood from CD that may predict  
response to anti‐TNF‐treatment (adalimumab). Our analysis yielded nine potential epigenetic biomarkers. To 
date we are setting up followup studies together with commercial and pharmaceutical companies in order to 
develop in a short as possible period of time a novel and cost‐effective epigenetic biomarker kit that enables 
prediction of response to particular immunosuppressive agents/biologicals.

Innovative ideas in Medical Devices

Peter Henneman, Researcher, Academic Medical Center Amsterdam
Anje te Velde, Researcher, Academic Medical Center Amsterdam

 

(A)  Marker 1 (B)  Marker 2 (C)  Marker 3 (D)  Marker 4

(E)  Marker 5 (F)  Marker 6 (G)  Marker 7 (H)  Marker 8

Legend to supplementary figures 1 A to H: Differential methylated positions (DMPs) between adalimumab responders and non-
responders at both T0 and T8 yielded 8 DMPs at a Benjamin-Hochberg adjusted α of 0.05. DMPs showed a average 
methylation difference of at least a 10%, the largest effect size observed was a methylation difference of 41% (E). X-axis, 
classification of responders and non-responders at time point 0 and 8 weeks. Y-axis, DNA-methylation level expressed as 
beta-values, i.e. 0-100% methylated. 
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Treatment of sepsis 2.0

The presence of pathogens in the bloodstream can cause the onset of sepsis or even septic shock due to the 
patient’s own immune response. One of the mechanisms to protect the host from such blood‐borne infections 
is immune adherence clearance (IAC), the process by which pathogens are bound by red blood cells (RBC) and 
transported to the liver and spleen where they are engulfed by macrophages. Furthermore, we found that 
these RBC‐pathogen complexes can be specifically depleted by a commonly used filter, which provides a novel 
generic therapy for patients suffering from sepsis. We foresee that the use of a so‐called apheresis device, which 
separates one particular constituent of blood and returns the remainder to the circulation, can be used to treat 
septic patients. Of importance, we have constructed a prototype of such an apheresis device which is indeed 
effective in depleting red blood cellpathogen complexes from blood.

Innovative ideas in Medical Devices

Robin van Bruggen, Sanquin

Immunology  

Michiel Blankenvoorde, PhD Business Development Manager
Robin van Bruggen, Group Leader Red Blood Cell Research, Department of Blood Cell Research 

Treatment of sepsis through depletion of 

red blood cell/pathogen complexes. 
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Real-time intraoperative nerve identification using collimated 
polarized light imaging

My name is Kenneth Chin, medical student at the University of Amsterdam. I have started to collaborate with 
prof. dr. Thomas van Gulik (Experimental Surgery) and dr. Simon Strackee (Plastic and Reconstructive Surgery) 
of the Academic Medical Center Amsterdam to further expand my project in the development of collimated 
polarized light imaging.

Currently there is a need for a quick and reliable intraoperative method to identify nerves. This is a key chal‐
lenge, as unnecessary intraoperative nerve damage negatively impacts patients and has negative financial con‐
sequences for healthcare as well.

Our solution is CPLi, which enables superficial nerve identification from a long working distance in real‐time 
during surgery without the need for physical contact and additional coloring, such as fluorescent markers.

Our working prototypes can be used as the basic design for further development and production of a clinically 
approved system suitable for implementation during surgery in any hospital.

Innovative ideas in Medical Devices

Kenneth Chin, Medical Student, 
University of Amsterdam
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Respiro: a visual, audial and tactile breathing companion to 
help you relax

In modern society, people lead increasingly rapid and emotionally stressful lives. To meet everyday challenges, 
our nervous systems become accelerated: our breathing quickens and our heart rate goes up. At the end of a 
demanding day, these systems are supposed to slow down again in preparation for restful sleep. However, many 
people become stuck in challenge mode, and find it difficult to reset to a restful bodily state.

To help people reach this restful state, we designed an ambient breathing companion for the home or office 
environment called Respiro (latin: I breathe anew). Respiro takes contactless measurements of bodily signals to 
communicate a personalized, restful breathing pattern back to the user. As Respiro takes advantage of people’s 
natural tendencies to synchronize their breathing with an external rhythm, its calming function will not require 
the user’s conscious effort or attention. 

Respiro is part of an innovative, exciting approach to calming tech that is always tailored to an individual’s per‐
sonal bodily rhythms to maximize effectiveness. We are looking for partners (product development agencies, 
research labs) who can help us further develop Respiro in order to bring it to the market, either as a standalone 
device or as an add‐on to an existing product or system.

Mandy Tjew‐A‐Sin is a Ph.D. Candidate at the Clinical, Neuro and Developmental 
Psychology department of the VU, and a member of the Amsterdam Emotion 
Regulation Lab. She holds a dual Research Master degree in Social and Organi‐
sational Psychology and Cognitive Neuroscience (cum laude). Her specializations 
concern emotional synchrony within close relationships and the soothing effects of 
affectionate touch. Her ambition is to apply her knowledge to novel interventions 
that strengthen people’s emotional well‐being.

Viola Tjew‐A‐Sin is a user‐centered designer with a Master’s degree in Design for 
Interaction at TU Delft. She specializes in concept development, interactive proto‐
typing and user testing. By combining curiosity and empathy with a user‐centered 
design approach, she aims to create designs that allow for meaningful interactions 
with long‐term enhancement of people’s daily well‐being.
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Mandy Tjew-A-Sin
Viola Tjew-A-Sin 
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to help you relax

a visual, audial and tactile 

Fig. 1 Product features

Fig. 2 Flat view sketches 
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