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ABSTRACT 
This research article investigates the mechanical and electrical properties of cancer cells and discusses their 
implications for targeted drug delivery systems. Cancer cells demonstrate distinct physical properties 
compared with normal healthy cells due to cytoskeletal remodeling, membrane alterations, and abnormal 
ion channel activity. Reduced stiffness, enhanced deformability, and altered electrical impedance 
characteristics are widely reported features of tumor cells. Advanced experimental techniques such as 
atomic force microscopy (AFM), microfluidic deformability assays, and electrical impedance spectroscopy 
enable detailed quantification of these biophysical signatures. Understanding these parameters can help 
improve cancer diagnostics and support the development of nanotechnology-based therapeutic systems 
capable of selectively targeting tumor tissues. 
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1. Introduction 
Cancer cells display significant differences in 
physical behavior compared with normal cells. 
Mechanical softness allows tumor cells to migrate 
through narrow extracellular matrices and 
capillaries, facilitating metastasis. Electrical 
characteristics including membrane potential and 
impedance provide valuable information about 
cellular activity and structural composition. Recent 
interdisciplinary research combining physics, 
biology, and biomedical engineering has enabled 
the development of advanced diagnostic tools and 
therapeutic strategies based on these biophysical 
properties. Understanding these features is essential 
for designing targeted drug delivery platforms that 
can selectively interact with tumor tissues while 
minimizing damage to healthy cells.  
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cellular activity and structural composition. Recent 
interdisciplinary research combining physics, 
biology, and biomedical engineering has enabled 
the development of advanced diagnostic tools and 
therapeutic strategies based on these biophysical 
properties. Understanding these features is essential 
for designing targeted drug delivery platforms that 
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FIGURES 
Figure 1: AFM indentation response 

 
Figure 2: Stiffness comparison between normal and 
cancer cells 
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Figure 3: Electrical impedance spectroscopy 
comparison 

 
Figure 4: Cell deformability scatter analysis 
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