








NANO IN YOUR IPHONE 
AND YOUR SOCK

In the NanoLab, research is being ex-

ecuted on new transistors and materials 

for electronics use. Also your IPHONE 

contains nanoelectronics, that ensure 

your phone has a memory comparable 

to a desktop computer from a couple of 

years ago. 

Medimate’s LAB-ON-A-CHIP is a kind 

of mini-laboratory where everybody can 

analyse their own blood. A small drop on 

the chip with nanotechnology is enough. 

After that, a device of around twenty by 

ten centimetres can read-out the chip. 

Nowadays, there are SOCKS on the 

market that have silver nanoparticles in 

them for bacterial disinfection. Handy for 

people with perspiring feet, for instance. 

Similar to the sunblock, the NanoLab also 

studies the distribution and effect of the 

particles in these socks.

Many SUNBLOCK PRODUCTS (creams 

as well as sprays) contain nanoparticles. 

Titanium oxide and zinc oxide reinforce 

the activity of UV-filters. In the NanoLab, 

such products are tested: how many 

nanoparticles are in them and what’s the 

effect? 

UT NIEUWS SPECIAL|2014  25



Students

GRADUATING IN THE 

CLEANROOM
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JOËL VAN TIEM (22) regularly locks himself up in the 

cleanroom of the NanoLab. ‘Before you’re allowed to go 

there, you have to follow a course,’ Van Tiem explains. 

‘There you learn about the safety rules, what to do when 

a fire breaks out, for example. But also how to deal with 

nanoparticles that have come onto your clothes.’

Van Tiems graduation assignment for his master electri-

cal engineering is about the so-called angular accelera-

tion sensor, a kind of organ of balance in electronics. 

He clarifies: ‘The organ of balance is a tube with liquid 

inside it. When you rotate the tube, the liquid moves as 

well, but with a certain delay. That delay is the measure 

for the angular acceleration.’ 

Angular acceleration sensors are already in iPhones, 

amongst others, but they work according to a different 

technology. ‘Because of that, many angular acceleration 

sensors are sensitive to other movements – for instance 

going backwards – during rotation. Our technology isn’t.’

Van Tiem and his supervisor make the tubes for the 

angular acceleration sensor in the NanoLab. There, they 

‘sputter’ electrodes on them with a two hundred nano-

metre (0.0002 millimetre) height. ‘It has to be at the 

nanoscale,’ he clarifies. ‘Only then are you able to define 

the acceleration precisely. On top of that, it obviously 

needs to fit in your phone!’

PEPIJN BEEKMAN (26) spends around twenty hours 

per week on average in the cleanroom of the NanoLab, 

to prepare chips of approximately one by one and a half 

centimetres. On the chips, he makes membranes that 

resemble human cell membranes. 

‘You can do various things with that,’ he explains. ‘You 

can add proteins to research what happens in the cell 

membrane afterwards. But I do something different. I 

make hollow membranes from them, with a thickness of 

approximately a hundred nanometres. Because of that, 

they become some kind of tubes where you can put 

in something. In that way, you can transport medicine 

through the human body, for instance.’

This has many interesting application possibilities, 

the nanotechnology master student believes. ‘Certain 

proteins ensure that the membrane will only attach to a 

specific kind of tissue. In this manner, you can influence 

the medicine’s direction.’

ROBIN BUIJS (23) is doing two masters: electrical en-

gineering and applied physics. Because he’s combining 

his masters into one graduation project, he is working 

in the Transducers Science and Technology department 

for a full year. He spends eight weeks of this year in the 

cleanroom. 

His department is specialised in the fabrication of 

complex structures in silicon, the same material where 

computer chips are made out of. Those structures are 

made at the nanoscale. 

Buijs is not allowed to discuss what he’s doing in the 

NanoLab exactly. ‘We need to apply for a patent on our 

technology first.’

The application possibilities aren’t any less interesting, 

though. ‘Within the project, the idea evolved to develop 

a new kind of camera where pictures can be adjusted 

after having been taken. In that way, you’ll never have 

photos that are out of focus again.’ |

Those who want to do their graduation project somewhere unique, probably soon think about an exotic company 

or a faraway country. However, three UT-students simply stayed on campus to do their graduation assignment. 

They found their placement in the NanoLab.
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In the lab

As one of the few, technician FRANS SEGERINK from the Optical 
Sciences department can and may work with the Focused Ion Beam, ‘one of 
the flagships’ in the NanoLab. Next to that, he monitors if the lab remains free 
from vibrations. 
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‘Usually, students and PhDs who have to work 

in the NanoLab for their thesis or disserta-

tion, follow a course. They are trained to be 

able to operate the equipment they need by 

themselves’, Frans Segerink explains. He is a 

technician in the optical sciences department. 

He’s been supporting graduation projects and 

PhD-work for 27 years already. ‘That means a 

lot of chores in the NanoLab to make nano-

structures.’

Segerink works with the Focused Ion Beam 

(FIB),  ‘one of the flagships’ in the lab. A FIB 

can make nanostructures up to a resolution of 

ten by ten nanometres. However, the device 

is so advanced that it doesn’t pay off to train 

graduates or PhDs to work with it. ‘Inefficient’, 

Segerink says. 

Segerink followed a two-day course at the 

manufacturer to work with the FIB. ‘Then 

you’re allowed to use it by yourself. But you’re 

in a cold sweat, because the device costs more 

than a million euro. You have to get skilled on it. 

I’ve been working with it for ten years, one day 

a week on average. You get to know the bound-

aries of the device better and better. The nice 

thing about it, is that there’s a new assignment 

every time. It never turns into a routine. You’re 

always busy tinkering to get the most out of the 

possibilities of the FIB.’

Earthquake in Italy
Besides working with the FIB and engaging in 

other technical support, Segerink keeps an eye 

on whether or not the floors of the NanoLab 

still sufficiently absorb vibrations from outside. 

‘We want things quieter than quiet around here, 

because our devices operate on an atomic level’, 

Segerink explains.

He has developed a measuring arrangement 

with very sensitive sensors. ‘We can see from 

the measurements if there are users inside. We 

even notice the difference when people have 

their breaks. We also monitor the influence of 

freight transport on the Hengelosestraat. That’s 

important because a whole new bypass might be 

constructed around campus (behind the Horst, 

ed.). Very rarely, our sensors even feel earth-

quakes from as far as Italy. Then you see peeks 

in our graphs. Fortunately, all measurements 

show that our floor still sufficiently absorbs to 

be able to do our research. In any case during 

the night and in weekends, but also during the 

day we usually comply to the strictest require-

ments. Of course, that’s a nice conclusion.’ |

TINKERING  
TO EXPLORE  

BOUNDARIES
UT NIEUWS SPECIAL|2014  27




