
Targeted Drug Delivery using MIPs In Vitro

This project addresses the motion control of molecularly-imprinted polymers in two dimensional-space with applications
towards targeted therapy. An electromagnetic system is developed to allow for the manipulation of the
Molecularly-imprinted polymers under the influence of the controlled magnetic field gradients. These particles are used
to release drugs and achieve targeted therapy.

Objective
In this work, we investigate the motion control of
a cluster of molecularly-imprinted polymers in the
two-dimensional (2D) space. An electromagnetic system
is developed to control the motion of the cluster under
the influence of the controlled magnetic field gradients [1].
Moreover, we investigate the drug release as shown in
the Figure using a fluidic chip with several chambers that
contains molecularly-imprinted polymers.

Tasks
• Development of an electromagnetic system (Fig. 1);

• Precise motion control of a cluster of
Molecularly-imprinted polymers in 2D space;

• Manipulation of Molecularly-imprinted polymers in
2D;

• Characterization of the drug release using the magnetic
system and the fluidic chip;

Materials
• Paramagnetic microparticles (Micromod

Partikeltechnologie GmbH, Rostock-Warnemuende,
Germany);

• An electromagnetic system;

• A feature tracking algorithm.

PREREQUISITES
Students are expected to have a working knowledge
of control theory, differential equations, linear systems,
statics, kinematic and dynamics. Familiarity with
programming, especially with Matlab and C++.

OTHER NOTES
This project will involve a weekly meeting with the
instructors and progress reports have to be prepared. All
reports should be written in academic paper format.
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Figure 1. Motion control of molecularly-imprinted polymers will
enable drugs to be localized within the vicinity of the reference
position. First, the molecularly-imprinted polymers will be pulled
towards the reference position inside one of the chambers and
then drug release will be achieved. Measurements will be taken
to validate the drug release within all chambers.
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