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Masterthesis
Development and Characterization of Magnetic Nanocarriers for 

Cochlear Drug Delivery

Department overview

The master thesis will be conducted in the field of medical technology at TU Darmstadt, in 

collaboration with the Fraunhofer Institute for Microtechnology and Microsystems (IMM) in 

Mainz. The thesis is embedded in an interdisciplinary research environment that combines 

the fields of medical technology and nanomedicine, focusing on the release of active 

substances and the characterization of magnetic particles. Supervision will be provided 

jointly by Fraunhofer IMM and Prof. Bakenecker from TU Darmstadt. Supervision can be 

conducted in either German or English. The written thesis and final colloquium must be 

conducted in English. At least half of the thesis and laboratory work will take place at 

Fraunhofer IMM in Mainz.

Project description

Hearing impairments pose a significant medical challenge. One potential local treatment 

strategy is intratympanic therapy, in which active ingredients are delivered near the inner 

ear. However, the targeted release and distribution of active ingredients within the cochlea 

remains challenging. Magnetic nanocarriers offer a promising approach to this problem as 

they can be used to carry drugs, can be characterized and, in the future, can be controlled 

by magnetic fields.

Task description/scope of work

The aim of this Master's thesis is to experimentally develop and investigate various magnetic 

nanocarriers for drug delivery to the inner ear. To this end, the following work packages will 

be addressed:

• A literature review of potentially suitable nanocarriers, active ingredients and release 

mechanisms

• Loading different carrier systems and analyzing their drug release mechanisms, e.g.

passive diffusion, thermosensitive release at body temperature or hyperthermia-induced 

release.

• Degradation or modification of the particles following drug delivery

• Investigation of efficacy and drug release in a simple cell model

• Optional: magnetic field-based control in collaboration with another thesis.

• Methodologically, the work includes wet chemical experiments, cell culture, cell viability 

assays and particle characterization using DLS, zeta potential and MPS.

Contact

Dr. Karoline Stoschek, 
karoline.stoschek@tu-
darmstadt.de

2nd Supervision at IMM:

Dr. Nils Meier,
nils.meier@imm.
fraunhofer.de

Get in touch!

Possible start date:

01.10.26

Requirements

Interest in laboratory work; 
basic knowledge of
laboratory work is a plus but 
not required; problem-
solving skills; ability to work
independently; motivation to
learn new things
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