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Conventional microfluidic devices 

 Microfluidic  devices 

• Small feature size 

• High sensitivity 

• Low cost 
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Conventional imaging setup 

 Imaging  setup for microfluidic  devices 

• Non robust 

• Elaborate 

• Expensive 
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Proposed solution 

 Fabrication  of microfluidic  devices on the imaging 

device 
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Polydimethylsiloxane 

FABRICATION 
TECHNIQUE- PDMS 
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Conventional PDMS fabrication technique 
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 Chambers are formed using  a master 

 Cured PDMS channel is peeled off 

 Channel is bonded to glass using  a plasma 

bonder 



Proposed PDMS fabrication technique 

Print on toner 

sheet 

Pattern transfer 
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Etched board 
 

Cured PDMS 



Proposed PDMS fabrication technique 

 The cured slab of PDMS is placed on the sensor 

 Bonded by dispensing  small amounts of uncured 
PDMS around the chamber and flash cured 
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Pressure  Sensitive Tape 

FABRICATION 
TECHNIQUE- PSA 
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Conventional PSA fabrication technique 
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 Tape is patterned 

 Bonded to glass surface by applying  pressure 

 Device is sealed by placing  acrylic glass on top of 
the channel 



Proposed PSA fabrication technique 

AutoDesk design 
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Patterned tape 

Cleaning Top layer for chamber 



Proposed PSA fabrication technique 

 PDMS is used as a top layer to seal the chamber 

 Acrylic glass filters UV 

PDMS 
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Acrylic glass 



Proposed PSA fabrication technique 

 The tape is stuck to the sensor 

 PDMS slab is placed on the sensor 

 Pressure is applied to seal the chamber 
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IMAGING SETUP 
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Complete imaging setup 

 Tubing  is inserted at the ports 

 Sample is injected using  a syringe pump 

 Hand held UV source is used for fluorescence 

imaging 
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RESULTS 
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Image processing 

 A video of the sample is recorded 

 Matlab analyzes one frame at a time 

 Movement of the sample across frame is 
recorded 

 Basic image processing 

techniques  are employed 

to collect this data 
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Data from video 

 The center coordinate points,  fluorescence width, 
and height of every sample is recorded 

 This information  is collected from every frame in 
the video 

21 



Height and fluorescence mapping 

 Height information  is obtained from a graph that 
maps the height of the sample and fluorescence 
signal width 

22 

A Shanmugam (2013) 



Flow pattern 

 The information  is 

put together to 

determine the flow 

pattern 
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CONCLUSION 
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Applications 
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 Chemical sensors 

 Flow cytometry 

 Sample flow tracking 

 Fluorescence detection 
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