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Microfluidics-based wearable personalized medicinal platform

A microfluidics-based wearable personalized medicinal platform was developed which has the capability
to prepare (vary and mix multiple constituents) drugs on demand or with external stimuli through wearable
body sensors. Adaptive drug preparation is critical for the personalization of medicine which would
potentially decrease the cost of healthcare and increase the quality of life of patients.

Wirelessly destructible high performance solid state electronics

A new approach for physically transient electronics was developed which is simple, CMOS compatible,
allows on command partial or total destruction, does not limit the life cycle of electronics and can provide
destruction within 10 seconds of actuation. Demonstrated different destruction scenarios along with
autonomous destruction including smartphone based operation.

Lithography-less patterning of flexible electronic systems

A new manufacturing method for flexible electronic systems was developed. By combining laser ablation
and deep reactive ion etching (DRIE), high performance flexible electronic systems (patterned and
thinned down to 40 pum) are fabricated.
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Solar-thermal complex sample processing for DNA based diagnostics in resource limited settings

A solar thermal sample preparation system is developed for DNA based diagnosis of infectious diseases
such as cholera in resource limited settings. This system enables a complex sample processing in a way that
easy to operate, and does not require any external energy input beyond ambient sunlight. We demonstrated
the ability to use light energy to perform thermal lysing of the bacteria in large volumes, requiring only a
few minutes to heat the system up to 95 °C, and the use of magnetic microbeads to isolate and remove the
extracted nucleic acids. We also demonstrated the compatibility of the system with solar-PCR system,
previously developed in Erickson Laboratory, and amplification analysis using smartphone application.
When combined, these systems give us the ability to do rapid sample-in-answer-out in-field molecular
diagnosis of cholera without the need for extensive laboratory equipment, chemicals or a dedicated power

supply.

Lab on a Bird: in-vivo Real-Time Biophysical Monitoring of Birds

A biosensor system was developed that can continuously monitor in vivo subcutaneous uric acid levels of
birds in a real time. Demonstrated the operation of the system by collecting in-vivo extracellular uric acid
levels on a domestic chicken and flying pigeons. This biosensor system could open up a new way of
studying the physiological state of the birds in their natural environments which would lead to a better
understanding of avian biology.

Conducting polymer devices to control cell motility and adhesion

A conducting polymer device was developed to create a continuum of microenvironments for cell growth
under the influence of an applied bias. Marked differences are observed in the cell migration and adhesion
of bovine aortic endothelial cells as a function of location along the polymer stripe. Directional cell
migration along the conducting polymer stripe was induced. A 3-fold variation is achieved in cell
migration speed and directional persistence time.
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S. Ahsan, A. Gumus, D. Erickson, “Stacked Waveguide Reactors with Gradient Embedded Scatterers for
High-Capacity Water Cleaning” Optics Express, 23(24), (2015)

20f3



SELECTED
CONFERENCE
PUBLICATIONS AND
PRESENTATIONS

TEACHING

A. Gumus, S. Ahsan, B. Dogan, L. Jiang, R. Snodgrass, A. Gardner, Z. Lu, K. Simson, D. Erickson, “Solar-
Thermal Complex Sample Processing for Nucleic Acid Based Diagnostics in Limited Resource Settings”
Biomedical Optics Express, 7(5), (2015)

S. Ahsan, A. Gumus, A. Jain, L.T. Angenent, D. Erickson “Integrated Hollow Fiber Membranes for Gas
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Gumus, A., Malliaras, G.G., “Rapid detection of enteric pathogens using organic electrochemical
transistors” SPIE Optics and Photonics, San Diego, CA, August 2009

Izmir Institute of Technology
EE201 Circuit Analysis 1
EE202 Circuit Analysis 2
EE565 Biomedical Instrumentation
EE572 Nanoscience and Nanotechnology

30f3



