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Woven and non-woven fabrics such as cellulose paper and textiles, are low-cost, flexible, porous and generally 
biodegradable materials that are ideally suited for the fabrication of disposable sensors and actuators. [1-5] 
Unlike microfabricated (e.g., PDMS-based) microfluidic systems, printed microfluidics produced using fabrics 
do not require pumps and other complex components, allowing construction of highly compact, miniaturized 
devices for rapid, multiplex sensing of various bioanalytes (such as DNA) in the field. The intrinsic properties 
of cellulose fabrics (cellulose is a highly hygroscopic biopolymer) also enable measuring gaseous analytes in a 
completely new fashion. This new method of sensing gases allows monitoring respiratory activity in humans 
and detecting volatiles formed by the degradation of food to measure food freshness. Regardless of the 
application, devices produced using fabrics only require a series of simple methods of fabrication without the 
need for specialized facilities such as a cleanroom. In this talk, I will present our latest work on sensors and 
actuators created using fabrics and how they can enable new classes of low-cost technologies. 
 
 
 

References 
 

[1] G. Baradun, M. Soprani, S. Naficy, M. Grell, M. Kasimatis, K. L. Chiu, A. Ponzoni, F. Güder, “Cellulose Fibers 
Enable Near Zero-Cost Electrical Sensing of Water-Soluble Gases”, ACS Sensors 2019, 4, 1662-1669 

[2] C. Dincer, R. Bruch, E. C. Rama, M. T. Fernández-Abedul, A. Merkoçi, A. Manz, G. A. Urban, F. Güder, 
“Disposable Sensors in Diagnostics, Food and Environmental Monitoring”, Advanced Materials 2019, 
1806739 

[3]  M. Grell, C. Dincer, T. Le, A. Lauri, E. Nunez-Bajo, M. Kasimatis, G. Barandun, S. A. Maier, A. E. G. Cass, F. 
Güder, “Autocatalytic Metallization of Fabrics Using Si Ink, for Biosensors, Batteries and Energy 
Harvesting”, Advanced Functional Materials 2019, 29, 1804798 

[4] A. Ainla, M. M. Hamedi, F. Güder, G. M. Whitesides, “Electrical Textile Valves for Paper Microfluidics”, 
Advanced Materials 2017, 29, 1702894 

[5] F. Güder, A. Ainla, J. Redston, B. Mosadegh, A. Glavan, G. M. Whitesides, “Paper-based Electrical 
Respiration Sensor”, Angewandte Chemie Int. Ed. 2016, 55, p.5727–5732 

 
 


