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   Assiut University 
 Assiut University is a comprehensive university in south-

ern Egypt composed of 16 faculties and two institutes. 

Founded in 1949, Assiut University is the fourth oldest uni-

versity in Egypt. The university offers 200 undergraduate 

and graduate degree programs to   >  70,000 undergraduate 

students and 14,000 graduate students. The university 

employs about 2100 faculty members.  

  Assiut Microfluidics Lab 
 Assiut Microfluidics Lab was established by Dr. Mohamed 

Abdelgawad in September 2010 to be the first microfluid-

ics laboratory in Egypt. The laboratory focuses on three 

main research tracks: 

1.     Understanding the fundamentals of liquid 

manipulation on the microscale to enable a more 

efficient design of microfluidics and lab-on-chip 

systems.  

2.    Exploring new biological applications that can benefit 

from the inherent advantages in microfluidics to 

advance health care and biomedical research in Egypt.  

3.    Developing new low-cost techniques to fabricate 

microfluidics chips with the limited facilities of 

typical laboratories in developing countries.    

  Key person 
 Dr. Mohamed Omar Abdelgawad is the director of Assiut 

Microfluidics Lab. He received his PhD in Mechanical 

Engineering from the University of Toronto in 2009. His 

PhD research focused on the use of digital microfluid-

ics as a tool to automate sample processing on lab-on-

chip devices. Some of Dr. Abdelgawad ’ s achievements 

during his PhD include developing the first hybrid dig-

ital-channel microfluidics platform [ 1 ], three low-cost 

rapid prototyping techniques to produce microfluidics 

chips [ 2  –  4 ], and a digital microfluidics chip to measure 

estrogen levels in breast tissue [ 5 ]. Before joining Assiut 

University, Dr. Abdelgawad worked as a postdoctoral 

fellow at the Department of Surgical Oncology at Prin-

cess Margaret Hospital in Toronto, where he was part of 

a team developing a microfluidics chip to measure the 

mechanical stiffness of bladder cells exfoliated in urine 

as a mechanical biomarker for cancer detection. Dr. 

Abdelgawad ’ s area of expertise includes digital micro-

fluidics, rapid prototyping techniques, dielectrophoretic 

manipulation of particles, and mechanical characteriza-

tion of biological cells.  

  Current research projects 
   Building a microfluidic chip to gauge the 
mechanical properties of biological cells 

 Mechanical properties of biological cells bear a significant 

relation with the state of health of the cell. Some diseases 

increase the mechanical stiffness of cells as in the case of 

malaria with red blood cells [ 6 ], whereas others decrease 

cell stiffness as in many reported cancer types [ 7 ]. The aim 

of this project is to build a chip that measures the mechan-

ical stiffness of different cells to use it as a biomarker for 

different diseases.  

   Modeling droplet actuation in digital 
microfluidics 

 Electrodynamic forces induced on droplets in digital 

microfluidics are dependent on many factors, such as 

electrical properties of the liquid being manipulated, 

electrode shape, actuation frequency, and device geo-

metrical parameters [ 8 ]. By simulating droplet actuation 

numerically, the effect of liquid properties and actua-

tion frequency on electrodynamic forces generated on 
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droplets and on droplet motion will be understood, which 

should enable more efficient device designs based on the 

intended application.  

   Studying contact angle saturation 
in electrowetting 

 When the potential of a sessile droplet sitting on a 

hydrophobic surface is biased relative to the electrode 

beneath the droplet, the electrodynamic forces gener-

ated on the droplet spread it on the surface, thus reduc-

ing its contact angle. This electrically induced wetting, 

called electrowetting, has extensive applications in 

optics, such as variable focal length lenses [ 9 ] and flex-

ible displays [ 10 ]. The aim of this project is to use energy 

modeling to find an explanation for the contact angle 

saturation phenomenon in electrowetting, where the 

droplet contact angle ceases to decrease at a certain 

voltage contrary to the predictions of the physics of 

electrowetting.  

   Low-cost digital microfluidics for  exploratory 
research and educational purposes 

 In this project, we target spreading digital microfluidics 

technology into the academic community for explora-

tory research and educational purposes, by integrat-

ing rapidly prototyped devices [ 3 ,  4 ] with a portable 

and inexpensive setup to generate and control the high 

potentials required for droplet manipulation. We believe 

such a combination will encourage researchers with 

non-engineering backgrounds, in Egypt and throughout 

the world, to test digital microfluidics as a useful tool 

in their respective fields. Such low-cost and accessible 

adaptation should promote the technology and generate 

novel applications.         

 www.assiutmicrofluidics.com 
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