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Varuni Rathnayake
VRathnayake@imsas.
uni-bremen.de

62599 Investigation of absorption and emission spectra of solutions
Bachelor Project or 
Bachelor Thesis

Measure and analyze the absorption and transmittance 
of solutions when factors such as path length, fill 
height of the solution, concentration of the indicator 
dye changes. 

Immediately
Interest in Optoelectronics, Interest in 
3D design

Varuni Rathnayake
VRathnayake@imsas.
uni-bremen.de

62599 pH measurements using image processing methods
Bachelor Project or 
Bachelor Thesis

Indicator dyes can be used to determine pH of a 
solution. A method has to be proposed and 
implemented by image processing methods to extract 
color information to identify color that corresponds to  
pH values. 

Immediately
Microcontroller programming 
(Raspberry pi), knowledge on image 
processing

Tim de Rijk
Trijk@imsas.uni-
bremen.de

62639 Strain Gauge Sensor Circuit Bachelor Project
The output voltage of a wheatstone bridge 
incorporating a strain gauge sensor will be amplified 
and fed to a digital circuit to control a display.

Immediately Interest of analog circuit design  

Tim de Rijk
Trijk@imsas.uni-
bremen.de

62639
Determine the impact of various heatsinks by determining the thermal 
conductivity of silica aerogels.

Bachelor Thesis

Design a flexible chip with heater strcutures and 
temperature sensors. Then manufacture bulk aerogel 
samples. Preferablly, design a PCB or similar to 
connect the sensor to the measurement devices. Use 
the 'Absolute Method' to determine the thermal 
conductivity and vary the setup with different 
heatsinks and repeat the measurements with 
reinforced silica aerogels (CNTs + PEG)

Immediately

Interest in PCB design, 3D design, 
Chip/Sensor fabrication in the 
cleanroom and building up a 
measurement setup.

Henrik Nöbel
hnoebel@imsas.un

i-bremen.de
62605 Process development for anodic bonding at low temperatures Bachelor Project

Anodic bonding of glass wafers and silicon wafers is 
typically done at about 400C. A bonding process at 
<200C is to be developed using Lithium-containing 
glass or interlayers between the bonded wafers. The 
bonding experiments are carried out in the cleanroom. 
The bond quailty in therms of bond strenght, reliability 
is to be analysed. 

Immediately
Interest in cleanroom fabrication and 
meaterial science

Tobias Trautmann
ttrautmann@imsas

.uni-bremen.de
62619

Investigation of hydrophilic and hydrophobic silica aerogels under the 
influence of different humudities

Master Project

Aerogels are highly porous materials with exceptional 
physical and chemical properties, making them 
appealing for a wide range of applications. In 
particular, their hydrophilic and hydrophobic surfaces 
enable uses in areas such as water filtration, thermal 
insulation, and humidity regulation.
The aim of this work is to investigate the influence of 
humidity on the physical and chemical properties of 
hydrophilic and hydrophobic aerogels. Furthermore, it 
seeks to determine whether hydrophobic aerogels can 
be utilized as moisture filters. To this end, an 
experimental setup is developed to analyze the 
characteristic response of aerogels under varying 
humidity conditions.

already taken
Interest in aerogels, material science, 
and sensor integration.

Tobias Trautmann
ttrautmann@imsas
.uni-bremen.de

62619 Design of a Measurement System for Real-Time Viscosity Measurements Master Project

The aim of the project is to design a system for real-
time viscosity measurements of liquids, suitable for 
dynamic applications such as heating honey or 
gelation of aerogels. Viscosity is a key parameter that 
describes the flow behavior of liquids and can change 
due to external factors such as temperature or 
chemical reactions. The system will be based on an 
appropriate measurement principle, enable continuous 
data acquisition, and issue a warning when a defined 
threshold is exceeded. In addition to hardware 
development, including sensor integration and signal 
processing, a software solution for real-time data 
analysis and threshold monitoring will be 
implemented. The objective is to create a functional 
prototype that delivers precise, robust, and reliable 
measurements in various application scenarios. 

already taken
Interest in visous materials, 
electronics, and design and 
characterization of sensor systems. 
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Tim de Rijk
Trijk@imsas.uni-
bremen.de

62639 Heart-rate detection Circuit Bachelor Project

Measure the heart-rate with a light source and a 
detector. The variation of blood volume can be 
measured and detected. An analog circuit must be 
build that contains a filtering and ampflication stage.

Immediately Interest of analog circuit design  

Sander van den 
Driesche

sdriesche@imsas.uni-
bremen.de

62652 Please contact supervisor for topics Master Thesis/Project
Topics include hydrogel fabrication in microfluidic 
channels with different additives

Immediately
Microfluidics, sensor 
fabrication/design

Kapil Tagale
ktagale@imsas.uni-
bremen.de

62609
Sensing of various ionic species utilizing Organic Electrochemical 
Transistor based ion sensors 

Master Thesis/Project

Organic electrochemical transistor (OECT) is a three 
terminal device that operates by interaction of ionic 
and electronic charge inside a semiconducting organic 
material (PEDOT:PSS). Due to the direct interplay of 
electrolyte with organic channel, OECTs are emerging 
as promising bio and ion sensors. A wide range of ions 
are part of our nutrition and play an essential role in 
healthy functionalization of human body. The goal of 
this master thesis/project is to detect multiple 
concentrations of ions such as Na+ and Ca2+ and 
characterize the device parameters such as sensitivity 
and limit of detection. 

Immediately

Master student of CMM, CIT, Electrical 
Engineering, Chemistry or similar, 
Interest in sensor development and 
characterization, 
Knowledge of data analysis software 
(Origin Pro, Python or MATLAB or 
similar),
Interest in learning cleanroom 
technologies, 
Knowledge of Overleaf/LaTeX 
software would be a plus. 

Kapil Tagale
ktagale@imsas.uni-
bremen.de

62609
Characterization of organic polymer based mixed ionic-electronic 
semiconductor (PEDOT:PSS) treated at different range of temperature 
and additives 

Bachelor Project

Organic mixed ionic-electronic conductors (OMIECs) 
such as PEDOT:PSS plays a crucial transducer role in 
biosensing and switching applications. Therefore, the 
stability and repeatability of OMIECs becomes very 
vital. In their pristine form, the conductivity of such 
transducing materials is lower than required range. 
The purpose of this project work is to study the 
performance of PEDOT:PSS based on different solvent 
treatment, baking temperature and baking time, 
Deposition of PEDOT:PSS film on OECTs, CV, EIS and 
transfer characteristics, Spectro-electrochemical 
characterization

Immediately

Bachelor student of Electrical 
Engineering, electrochemistry, 
material science or similar, Interest in 
material development and 
characterization, Knowledge of data 
analysis software (Origin Pro, Python, 
MATLAB or similar), Knowledge of 
Overleaf/LaTeX software would be a 
plus. 

Sarah Bornemann, 
Reiner Jedermann

sbornemann  
@imsas.uni-
bremen.de,   
rjedermann
@imsas.uni-
bremen.de

62603
Combination of different material moisture sensors for temperature 
compensation

Master Project

Combine two sensor materials to achieve temperature 
compensated humidity/material moisture 
measurement in fiber laminates. Fabricate silver ink-
printed finger structures and PEDOT:PSS sensors. 
Characterize in climate chamber. Necessary 
technologies have been already developed at IMSAS

Immediately, 
must be 
completed end 
2025

Careful work in the laboratory, 
commitment to the project and timely 
work is required. 

Sumantha Aithal 
Panambur

Spanambur
@imsas.uni-
bremen.de

62579 Structuring and Optimization of ion selective membrane on OECTs Master Project

Organic electrochemical transistors (OECTs) have 
attracted a lot of attention because of their 
adaptability in neuromorphic computing, 
bioelectronics, and sensing technologies. It is a three-
terminal device (Source, Drain and Gate) where the 
organic semiconducting material poly(3,4-
ethylenedioxythiophene) polystyrene sulfonate 
(PEDOT: PSS). The human body sweat contains 
various analytes and salts which makes it a challenge 
for the OECTs to determine a particular analyte. On 
the other hand, Ion selective membranes show a wide 
linear range and high selectivity and hence offers 
detection of specific ions

Immediately

Master student of CMM, CIT, Electrical 
Engineering, Chemistry or similar, 
Interest in learning organic 
electronics.   


