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THE ACTIVITY 

HOW IT WORKS 

AIM 
To demonstrate the use of paper based 
microfluidic devices to school children and the 
general public by: 
•  producing a safe, interactive experiment to 

explain hydrophobicity and hydrophilicity  
•  highlighting the applications of the 

technology.       

Paper microfluidics can be used in clinical 
and environmental diagnostics at the point 
of need. In this activity the wicking of aqueous 
fluids through capillaries in the paper without 
the need for external pumps is demonstrated. 
Both a wax printer or simple wax crayons can 
be used to create channel walls as water 
repelling barriers to contain fluid flow.   

THE DEVICE 

Fig. 1: Wax hydrophobic barriers on filter 
paper, created using either (a) a wax printer, 
or (b) manually by drawing with wax crayons. 

Fig. 2: (a) Wax-printed designs on filter paper are used to test ‘unknown’ compounds; strips of pH paper and blue 
dyed paper are attached at the back to act as detection and control zones. As the strips are wetted by the sample, 
their colour is observable on the front side. A ‘sample’ of acidic lemon juice reveals a red colour, a ’sample’ of water a 
green colour on the detector strip. (b) Wax crayons are used to draw designs on filter paper, laser-cut stencils act as 
inspiration. The wax is heated to form a barrier which is tested with aqueous food dye solutions. 

RESEARCH BASIS 

Additional resources for activity to increase understanding and engagement: 

Figure 3: Design of paper microfluidic device for iron 
detection in human serum. Basic workflow is shown, 
intensity of colour is relative to concentration.  

Paper microfluidic devices have been used at the University of Hull for detection of iron 
in blood by colourimetric methods. Anaemia is the most common nutrition deficiency 
worldwide and a trained phlebotomist is required for diagnosis. The aim of the research is 
to develop quicker, cheaper diagnostic methods with a colourmetric assay and optical 
readout that could be utilised in resource-limited settings. The application of sample, 
colour development, image acquisition with a camera and analysis takes only 10 minutes. 
The results obtained from the paper test correlated very well with the gold standard 
pathology laboratory results.  
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