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Abstract: 
 
This paper presents the results of recent studies involving the use of BioMEMS and nanoparticles for 
cancer detection and treatment. The design of biocompatible implantable bio-micro-electro-mechanical 
systems (bioMEMS) is discussed in the first half of the paper. This includes the use of nanoscale 
titanium and gold coatings, and alkane phosphoric acid – RGD (AP-RGD) complexes that increase the 
adhesion of cells to the biomedical surfaces. The adhesion is quantified using shear assay techniques. 
These show that the adhesion is improved by the use of biocompatible coatings and AP-RGD 
complexes. The biological origins of increased adhesion are also explored before discussing possible 
bioMEMS approaches to cancer detection and treatment. In the second half of the paper, we explore 
the use of chemically functionalized magnetic nanoparticles in the specific detection and treatment of 
breast and prostate cancer. LHRH-coated magnetic nanoparticles are shown to result in specific 
attachment to breast and prostate cancer sites. The sizes and distributions of the super-paramagnetic 
ion oxide nanoparticles (SPIONS) are characterized in transmission electron microscopy images of the 
organs of mice injected with the SPIONS. These reveal the formation of clusters of nanoparticles in the 
case of LHRH-coated SPIONS. The implications of such clusters are discussed for the detection of 
cancer with magnetic resonance imaging (MIR) techniques. The paper concludes with a final section in 
which we explore the possible use of magnetic forces in the treatment of cancer. 
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