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ABSTRACT
Breast cancer is one of the most prevalent malignancy in women worldwide. Recent research

shows part of the breast cancer cells are tenacious and difficult to cure, and these cells are called
cancer stem cells(CSC). Cancer stem cell has specific surface antigen markers in some related report.

In Breast cancer, the soluble CD44 expression is very important in CSC, especially in invasion and
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metastasis.

Currently, how the superparamagnetic iron oxide nanoparticles (SPION) tracking breast cancer
cells and the localization inside the cells are still unknown. SPION have been used for biomedical
applications such as stem cell labeling or used as contrast medium in magnetic resonance imaging
(MRI).

We chose CD44 antibodies conjugated with SPION (diameter: 45-60 nm) as a tracker for
detection of CD44-overexpressing breast cancer stem cells (BCSC) in vitro and in vivo. In our
preliminary data, we chose immune deficient mice (SCID mice) bearing breast cancer cells. After two
weeks of tumor implantation, we imaged these mice with MRI before and after CD44-SPION
intravenous injection. Co-localization of SPION and CD-44 marker showed both of these two stains
on the same location in the tumor. We suggested that CD44-SPION is a powerful tool for monitoring
CD44" breast cancer cells in living animal. Further study for verification of these tumor activity is
beneficial to the of successful treatment in the future.

Key Words: Superparamagnetic iron oxide nanoparticles (SPION), Breast cancer, Cancer stem cell (CSC),

CD44 antibodies.
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Figure 1 (a) Image of magnetic nanoparticles (bright dots)

taken with magnetic force microscope (MFM).

(b) Size distribution of SPION are 52.06 nm and

10.14 nm(cores).
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Figure 3 Microscopic observation of Breast cancer cells

labeled without (a) and with (b) CD44-SPION.
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Fig. 4. For evaluation of in vivo detecting CD-44 activity of
the tumor and organs, severe immunocompromised
mouse implanted with MDA-MB-231 cell lines at the
flank were imaged before (A) and after (B) injection of

CD-44-SPION.
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Figure 5 Microscopic view of tumors been labeled with CD-44
iron oxide nanoparticles after Prussian blue staining.
The tumor cells were stained blue which means iron

oxide deposition at the tumor site.
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