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electrophoresis

integrated microfluidics in PDMS

electrowetting

droplets in oil (200x slomo)

droplets in air centrifugal system

Laurell   Zengerle   Delapierre 

Whitesides   Quake            Weitz   

electrochemical fl dosing FlowFET

paper-based microfluidics



Elwin Vrouwe Regina Luttge

Lithium monitoring for manic depressive patients using CE
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Regina Luttge


2 master students: spin-off

→ prefilled, ready to use, disposable chip

→ >50.000 produced so far



Validation for whole blood, serum en fingerprick

Serum, whole blood, fingerprick  >95%  within +/- 10%

More than 1500 measurements



Drug development 
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Personalized medicine

Disease studies 



Atherosclerosis chip

• Commonly referred to as 
hardening of the arteries. 
Characterized by plaque 
deposits that block the flow 
of blood.

• Plaques can rupture causing 
sudden formation of blood 
clot (thrombosis). 
Thrombosis can also occur 
without plaque rupture.

Outcome: CVD, CAD, PVD => Heart attack and stroke.

Andries van der Meer Hugo Albers

Andries van der Meer


CAPILLARY-ON-A-CHIP

Human endothelial cells in a channel, with 

500 µm width, 60 µm height

1 hour

16 hours

VE-Cadherin-FITC F-actin-FITC

Van der Meer, et al. J Biomed Biotech 2009:823148, 2009

“Micrometer-sized 

capillary”



Blood perfusion: thrombus formation 

E. Westein et al., PNAS, (2013).



//

The MEMS ultrasound revolution
Ronald Dekker



// PZT will (have to) become MEMS
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Traditional piezo-ceramic MEMS ultrasound transducer 

• 30 years proven technology

• Manual assembly

• Not scalable

• Expensive

• Not suitable for 2D arrays

• Narrow bandwidth

• Maturing fast

• Scalable to high volumes

• On ASIC → 2D arrays

• Wide bandwidth

• Tuneable

A huge opportunity for newcomers
A huge challenge for established players!



// 2D → 3D ultrasound
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2D ultrasound

1D transducer
array

3D ultrasound

2D transducer
array

plane scan → volumetric data acquisition



// The MEMS US revolution
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Validated models Artificial intelligence Deep clinical 

knowledge

AI +++

3D volumetric data

portable ultrasound for semiprofessionals and even consumers 

A paradigm shift in ultrasound imaging



// An example of AI in ultrasound
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AI-assisted transthoracic echocardiography with a portable device (Lumify)



// New ultrasound markets



// Wearable ultrasound applications
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Bold: use cases addressed in Xecs project SonoSkin



Applied Nanotechnology
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One of the largest institutions of higher education in the  Netherlands (3 locations: 
Enschede, Deventer & Apeldoorn)

~27,000 students (3,500 int., 74 nationalities), 2,800 employees

Research is organized in 40 different research groups and together they add to the 
research agenda focused on Living Technology (interplay between technology and 
society)

Research is organized into 5 different priorities:
- Health, wellbeing and technology
- Safety, security and digitalisation
- Circular innovation and energy transition
- Key enabling technologies (KETs)
- Social and economic innovation methodologies (KEMs)

interdisciplinary and practice-oriented research

Saxion 
University of Applied Sciences



Research topics

Testing and 
probing

Societal 
embedding

NanoforensicsMolecular sensing 
(POCT)

Lab and organ-
on-chip

Functional 
nanostructures

Precision assemblyE-waste
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Layer for 

inlets

Layer for 

cell culture 

chamber

Layer for 

integrated 

electrodes

Development of a Heart-on-a-Chip device

- HL-1 cardiomyocytes are cultured in a 
PMMA chip

- Live/dead staining → 98% alive

Integration of electrodes to 
measure impedance and pace 
the cells 



Measuring insulin (next to glucose)

Measuring insulin gives a much more complete picture of the stage of progression 
towards diabetes, and enables early detection and diagnosis of “prediabetes”   

Insulin

1.3 nm



Integrated photonic chips as sensors

Use of integrated photonic chips (socalled microring resonators) 
to detect the presence of insulin in a blood sample.

Blood sample

(using finger 

prick) Photonic chip

(1 x 1 cm)

Micro ring resonators 

coated with antibodies

Table-top read-out device



Detection principe
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Signal is the wavelength at which the microring is 
resonating. When anything binds to the surface, this 
wavelength changes proportionally.

Addition 

of insulin



Thank you

Contact details:

Martin Bennink
Applied Nanotechnology Research Group 
Academy of Life Sciences, Engineering, and Design (LED)
Saxion University of Applied Sciences
Enschede/Deventer, NL

+31 6 2322 0882
m.l.bennink@saxion.nl

mailto:m.l.bennink@saxion.nl


THE TECHMED EVENT 
BRIDGING PAST AND FUTURE: FIVE YEARS 

OF MEDTECH ADVANCEMENTS AND BEYOND
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