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Several techniques to determine apoptotic frequencies in tumors have been described. In this study, we report that biochemical 
detection of enzymatic caspase-3 activity is a simple and quantitative technique to measure apoptosis in colorectal tumor 

cells. The relevance of the level of apoptosis in colorectal cancer for the clinical course remains unclear. Therefore, we studied 
the correlation between caspase-3 activity and prognosis of the disease in relation to different factors known to be involved 
in apoptosis induction. High caspase-3 activity significantly correlated with a higher risk of recurrence and was preferentially 
found in tumors of the right side of the colon. No correlation was detected between high caspase-3 activity and altered protein 
expression of p53, beta- catenin, or proteins of mismatched repair genes. This indicates that high caspase-3 activity has no evident 
correlation with the genetic Wnt-signaling or the mismatch repair mutational pathways. The caspase-3 activity significantly 
correlated with CD57(+) tumor infiltrating cells. Therefore, high caspase-3 activity in right-sided tumors might be induced by a 
specific lymphocytic reaction.
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Nanobiotechnology is the application of nanotechnology for the study of biological and biomedical systems. One of the major 
areas is the utility of nanoscale systems and nanofabricated devices to guide stem cell development and develop tools for 

cancer research. Since stem cells are able to self-renew and differentiate into specialized cell types, so called pluripotency , they 
have great potential to better understand diseases, aid in drug discovery and treat diseases. The breakthrough findings that adult 
cells can be reprogrammed to Induced Pluripotent Stem Cells (iPSCs) provide an important cell source for regenerative medicine 
and drug discovery. These iPSCs hold great promise for the study and treatment of human disease. Nanofabrication-based gene 
delivery of reprogramming factors into cells will facilitate generating iPSCs in a safe, efficient and effective manner. Cell-cell 
junctions play a critical role in stem cell proliferation and differentiation. It is essential to understand how stem cells interact with 
their microenvironment before realizing the full potential of iPSCs and other stem cells. The nanoscale interactions between stem 
cells and their microenvironment can be revealed by metrology tools Micro-/Nanofabrication technologies make it possible to 
construct micro-tissue models for understanding stem cell differentiation and tissue morphogenesis. The drugs that regulate stem 
cell behaviors can be good therapeutics. In this way, the 3-D micro-tissue model provides a platform for screening therapeutics 
and testing drug efficacy such as scanning electron microscopy, transmission electron microscopy, atomic force microscopy and 
fluorescence microscopy combined with cell biology techniques. The advance in nanotechnology will provide better metrology 
tools as well as molecular probes to visualize cell-microenvironment interactions. It is necessary to establish 3-D tissue models 
for stem cell studies. A rare subtype of cancer cells shares similarities with normal stem cells which possess unlimited self-renewal 
potential and differentiation capacity. These cells are referred to cancer stem cells. Comparing behaviors of embryonic stem 
cells, iPSCs generated from patients with cancer, and cancer stem cells in 3-D cultivation system will facilitate the discovery of 
therapeutic target.

Conclusion: The surrounding microenvironment of cancer cells plays a critical role in tumor genesis and metastasis. Micro-/
nanotechnology can be used to construct 3-D microenvironments and deliver diagnostic and therapeutic agents. The established 
3-D tumor model   is very useful for animal experiments for cancer research, anti-cancer drug screening, and novel diagnostic 
and therapeutic testing. The marriage of nanotechnology and stem cell biology will provide a new avenue to address challenges 
in cancer research. This exciting frontier is expected to lead to transformative change in the way we diagnose and treat cancer.
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