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Objective
Analyze the dynamic response of cells to various 
grooved substrates of differing depths to 
characterize cell behavior and validate a 
standardized testing platform.

Motivation
• The phenomenon of cells orienting themselves 

relative to topographical features is known as 
contact guidance.

• While contact guidance is generally recognized 
as significant, difference in materials and 
methods across studies makes it difficult to 
determine general trends in metadata. 

• A micro/nanotechnology-based biotool called a 
monolithic quartz contact guidance chip aims 
to provide a standardized multiplexed testing 
platform for contact guidance studies.

Multiplexed Contact Guidance Chip Detail [2]

Cell Orientation on Control vs Grooved Substrate [1]

Dynamic Tracking on Quartz Chip [3]

Methodology
• Analysis was conducted on previously 

collected data due to COVID-19 limitations
• ImageJ was utilized to manually track 

individual cell movement over time
• Sensitivity to cell staining and imaging of 

topography prevented process automation

Expected Analysis
Compare dynamic behavior of cells at differing ridge, 
groove, and depth topographies by characterizing:

• Total distance
• Cell velocity
• Cell directionality 
• Trajectory orientation index (TOI)
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Future Work 
• Complete manual tracking of 725nm and 1000nm 

depth chips, analyze aggregate data to identify 
overall trends in cell behavior.

• Identify any concerns or feedback about use of 
the contact guidance chip gathered throughout 
data processing and analysis.

Cell Movement Tracks on Control vs Grooved Substrate [3]
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