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Description
Background:
Cancer is the second leading cause of death closely following heart diseases. While multiple progresses in immunotherapy treatments seem very promising, the challenge of formulating and administering biological molecules
such as monoclonal antibodies still remains.
Thus, there is a need for novel drug delivery platforms which are able to protect these drugs and allow for a targeted
delivery. Here, nanotechnology comes in to play. Magnetic nanomaterials allow for targeted drug delivery applications
1,2
due to their superparamagnetic properties allowing manipulations in magnetic fields. While these magnetic materials allow to overcome the transport issue, the biocompatibility and the directed administration are still challenging.
Artificial polymers can help to create specific binding sites for peptide-based drugs and stabilize magnetic nanoparticles while improving the biocompatibility. One possibility to create artificial polymers is the synthesis of molecular3,4
ly imprinted polymers (MIPs) using the target as negative mold. Not only the delivery but even cell regulation or
5
protein recognition is possible with such MIPs. These materials can therefore be used as a platform for selective
peptide binding and release applications beyond drug delivery. However, the key to the design of high-affinity MIPs
lies in an in-depth understanding of surface-peptide interaction sites and mechanisms.
Thus the goal of this project is to develop and investigate magneto-responsive molecularly imprinted polymers for
drug delivery of peptide-based drugs.
Hypothesis and Objectives:
The idea behind this project is to identify and create artificial binding sites for cationic drugs based on molecular
imprinting of a polymer by a distinct peptide sequence. These MIPs will be used for the binding and targeted release
of the cationic drug acting as a carrier system. This system will be enhanced with a magnetic nanoparticles core to
allow for targeted drug delivery.
Methodology:
The main focus of this work will be on the organic material synthesis of MIPs as well as their characterization and their
application. The synthesis is based on the imprinting process, where the monomer is polymerized in the presence
of the respective peptide sequence, which is then removed in a following step. The affinity of the imprinted polymers
will be verified by chromatography analysis and the polymer will be characterized with infrared spectroscopy. The
MIPs will be validated towards their drug delivery properties by the PhD candidate with biocompatibility assays of
cell cultures.
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