Local Ultrasound-Mediated Application of Cytostatics

for the Treatment of Brain Tumors

Preparation and evaluation of lipid microbubbles filled
with perfluoroalkane gas for the delivery of cytostatic
platinum drugs across the blood-brain barrier
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Density Functional Theory

DFT calculations: conformational preference,
electronic structure, IR spectra, Méssbauer parameters
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Small Molecules Bioconjugates
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Bioinorganic and Medicinal Inorganic Chemistry

Our main areas of research are bioinorganic and me-
dicinal inorganic chemistry. We synthesize organometal
and coordination compounds for evaluation as small
molecule drug candidates in cancer and microbial in-
fections and conjugate them to biomolecules such as
peptides and proteins as well as nanoscale carrier sys-
tems to probe the function of biological systems.
A special focus of our work is on the biological activity
of carbon monoxide, possible the smallest natural
product around, which is endogenously produced by
the activity of heme oxygenase (HO) enzymes. Signifi-
cant efforts are also directed at the development of
novel “click” reaction for Inorganic Chemical Biology.



Small Signalling Molecules:
CO-releasing Molecules (CORMs)

iClick Reactions

Antimicrobial and Anticancer Activity

Carbon monoxide is an enzymtically produced
small signalling molecule in humans
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Photoinduced release of carbon monoxide from
metal-carbonyl complexes as prodrugs
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Light-triggered antibacterial activitiy
of CO-releasing molecules (PhotoCORMs)
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Metal-inherent reactivity for bioconjugation
modular, room-temperature, catalyst-free, bioorthogonal

CuAAC
H o+ RON=NEN
CuSO,
sodium ascorbate

standard CuAAC reaction
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Reaction kinetics studied
by time-resolved IR and *°F NMR spectroscopy
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Protein bioconjugation
studied by high-resolution Orbitrap mass spectrometry

lysozyme (PDB 132L)
14.307 Da
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of Organometal Compounds

Novel compounds with nanomolar activity
on pathogenic bacteria as well as infections with neglected
tropical parasites such as L. major and T. brucei

Nanomolar activity against Trypanosoma brucei
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A surprising reversal of activity in anticancer activity:
Hints on a novel mechanism of action
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