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Summer Engineering Research Program
Project Description

Institute: Institute of Inorganic Chemistry

Project title: Synthesis and characterization of stimuli-responsive hybrid gels:
Tailoring magnetic nanoparticle assembly for advanced optical and
biomedical applications

Project description:

In the Magnetic Functional Materials Group, we operate at the intersection of
chemistry, physics, and materials engineering. Our research focuses on the
assembly of magnetic nanoparticles into tailored porous architectures,
leading to "smart" materials - substances that can sense and respond to their
environment. In particular, this project investigates the assembly of magnetic
nanoparticles (MNPs) within polymeric hydrogel matrices to create hybrid
materials that are "more than the sum of their parts”. During the internship,
you will get hands on the material development, beginning with the synthesis
and surface modification of the magnetic nanoparticles and their integration
into organic gel networks, designed to react to temperature variations or
external magnetic fields. Beyond synthesis, the project involves advanced
characterization using superconducting quantum interference device
measurements (SQUID) and a specialized laser-based optical setup.
Optionally, you can also be involved in the fabrication and design of coils and
magnetic field applicators to be used as stimulus. Overall, by exploring how
the nano-scale structural changes triggered by external stimuli translate into
macro-scale behaviors, such as remotely controlled heating or optical signals,
you will contribute to the development of cutting-edge technologies in tissue
engineering, soft robotics, and adaptive magneto-optical systems.

Required skills:

- Interest in magnetism and optics and nanoscience, with basic knowledge of
the fields

- Motivation and open mind to read scientific literature and learn new topics
- Curiosity and an adaptable communication style suited for working in a
collaborative international team at the intersection of different fields

- Software skills for data evaluation, also very valuable having programming
skills.

- Previous experience on laboratory work and nanomaterial synthesis is
highly valued.

Contact/supervisor:
Dr. Irene Morales Casero
Email: irene.morales@aca.uni-hannover.de
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https://www.aci.uni-hannover.de/en/research/main-areas/magnetic-functional-materials
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