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Metastasis is the most common cause of cancer-related death in patients with malignant
tumors. Blood circulating tumor cells have been recognized as a possible way to contribute to
development of metastases. The detection of the circulating tumor cells directly from the
blood is also highly interesting for diagnosis and monitoring of the therapy. Advantage of
using blood include that the sampling procedure is less invasive that taking biopsies. A
challenge is the low number of tumor cells (typically few per 109 blood cells) [1]. We initiated
a research program to discriminate tumor cells by Raman spectroscopy. Labels for surface
enhanced Raman spectroscopy (SERS) can be applied to improve the sensitivity, specificity
and throughput of a Raman based cell identification and Raman activated cell sorting.
Compared with widely applied fluorescence dyes, SERS labels offer similar sensitivity with
increased stability and multiplex capability due to narrow band widths.
A protocol was recently described to prepare “Multicore-SERS-Labels” (MSL) [2]. First step
was controlled aggregation of 60 nm gold nanoparticles. The aggregated particles give higher
enhancement factors at 785 nm excitation and show lower cytotoxicity. A monolayer of a
reporter dye was adsorbed that provide a fingerprint like spectral signature. Polymer coating
and a protective shell made of silica improve the stability of MSL. SERS spectra could be
collected with few milliseconds exposure time at few milliwatt laser excitation intensity.
A marker for MCF7 cancer cells is EpCAM antigen. Therefore, MSL are conjugated with anti
EpCAM antibodies for specific targeting cancer cells and for future capturing CTCs. The
binding of functionalized MSL to cancer cells is demonstrated by dark field images and
Raman imaging. As negative control cells without EpCAM antigen were subjected to the
functionalized MSL. In the future, multiplex capability can be realized by MSL with further
antibodies (e.g. against the cancer proteins EGFR or HER2 as antigens [3] and different SERS
labels.
Acknowledgements: Financial support of the European Union via the Europäischer Fonds für Regionale
Entwicklung (EFRE) and the "Thüringer Ministerium für Bildung Wissenschaft und Kultur (TMBWK)"
(Project: B714-07037) and the Federal Ministry of Education and Research (BMBF) within the project
RamanCTC (FKN 13N12685) is highly acknowledged.
References:
[1] M. Yu, S. Stott, M. Toner, S. Maheswaran, D. A. Haber, J. Cell Biol. 192 (3), 2011, 373–382.
[2] I. Freitag, U. Neugebauer, A. Csaki, W. Fritzsche, C. Krafft, J. Popp, Vibr. Spectr. 60, 2012, 79–84.
[3] K.K. Maiti, U.S. Dinish, C.Y. Fu, J.J. Lee, K.S. Soh, S.W. Yun, R. Bhuvaneswari, M. Olivo, Y.T. Chang,
Biosensors & Bioelectronics 26 ( 2), 2010, 398-403.

