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We present our recent activities in the research field of medical diagnostics on the photoluminescence (PL) spectroscopy. The capability of these NPs to be used as positive
development of multifunctional biocompatible nanoparticles (NPs). Our work is focused on  contrast agents for MRI was investigated. In addition, the cytotoxicity of the NPs was
the synthesis and characterization of calcium fluoride and iron oxide based NPs. tested by a cell viability assay with respect to a later in vivo application.

The CaF,-based NPs are produced by wet-chemical synthesis [1] and doped with multiple  The Fe;0,-based NPs are synthesized by methods such as co-precipitation [3], thermal
lanthanide ions, e.g. Gd3* and Tb3*, leading to paramagnetism and fluorescence, making  decomposition [4] or sonochemistry [5] and are optionally coated with silica [6]. The latter
them suitable for T,-weighted magnetic resonance imaging (MRI) and fluorescence is envisaged to improve the biocompatibility. The characterization of these NPs is also
microscopy [2]. The characterization is done by conventional methods such as transmission  done by TEM and XRD. Additionally the magnetization curves were measured with a
electron MICroscopy (TEM), X-ray diffraction analysis (XRD) and  vibrating sample magnetometer (VSM).
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NP-powder of CaF,:Tb3+,Gd3*- Normalized PL spectrum of

NPs under excitation with UV-  CaF,:Tbh3+,Gd3*-NPs

lamp (A, = 254 nm) The transitions start from the
°D, excited state of Th3+ and end
on the levels indicated (A, =
254 nm).

Variation of the Composition

Doping with Zn?* (TEM <) leads to increased
saturation magnetizations. The values vary for
different doping concentrations.
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B Biocompatibility concentration Variation of the Architecture
® CellTiter-Glo® Luminescent Cell Viability Assay [7] of . o A.core.-.shell struc.ture of the NPs {TEI\/I f) can make them b|ocompat|b|e. Coating
CaF,:Tb3*,Gd3+-NPs on human fibroblasts CPRERRAGE eSO AT T Serhln with silica results in a true ferrofluid, which is not only stable over a wide range of

® Particle samples with the cellular activity over 70% are . pH but also in physiological solutions.

biocompatible.
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Fe;O,-NPs coated with silica. Left image: in a
vial next to a magnet; right image series: for
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cell culture: human fibroblasts 20 i — SO - a single droplet. For the image series 1-6, a
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