
Research highlights from BEES Lab, IISc, 2019 

 Dr. Hardik J. Pandya’s Lab (Biomedical and Electronic (10-6-10-9) Engineering Systems Laboratory) 

at the Department of Electronic Systems Engineering, Indian Institute of Science, Bangalore focuses on 

developing novel biomedical devices and healthcare solutions by combining  expertise in 

microengineering, biomedical engineering, electronic system design, additive manufacturing and 

sensor interfacing and calibration to solve unmet problems in biology and medicine. The research work 

in the lab broadly focuses on technologies for early detection, screening and diagnosis of breast, oral, 

brain, and other solid tumor cancers, smart catheter technologies for cardiac ablation and neonatal 

intubation, portable systems for auditory screening of infants and neonates using biopotentials, blue-

sky research in bioresorbable devices for recording bio-potentials, microsystems for rapid antibiotic 

susceptibility screening, to name a few. In the year 2019 the lab published several review articles and a 

research article in these domains. The details of these publications follow: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1. “Electronic-nose: A non-invasive technology for breath analysis of diabetes and lung cancer 

patients” 

Journal: Journal of breath research 

Publication date: 6/3/2019 

About the publication: Non-invasive technologies for screening non-communicable diseases 

such as diabetes and cancer are the need of the hour owing to its inherent advantages. This 

article reviews the state-of-the-art and recent emerging trends in technologies employed for 

analyzing the breath samples from potential diabetes and lung cancer patients. Machine 

learning approaches for improving the sensing parameters is also presented. 

 

 

 

 

 

 



2. “Engineering approaches for characterizing soft tissue mechanical properties: A review” 

Journal: Clinical Biomechanics 

Publication Date: 16/7/2019 

About the publication: From cancer diagnosis to detailed characterization of arterial wall   

biomechanics, the elastic property of tissues is widely studied as an early sign of disease onset. 

The article we have published details state of the art advancements in probing strategies and 

associated challenges toward quantitative characterization of tissue biomechanics both from an 

engineering and clinical standpoint. 

 

 

 

 

 

 

 

 

 

 

 



3. “Futuristic medical implants using bioresorbable materials and devices” 

Journal: Biosensors and Bioelectronics 

Publication Date:  2/7/2019 

About the publication: The article discusses the clinical applications of bioresorbable devices 

including real-time monitoring of physical parameters (temperature, pressure, and 

biopotentials), bioresorbable materials and the fabrication of such devices. The bioresorbable 

devices can be a potential alternative to the conventional implantable clinical devices owing to 

its resorbability in biofluids eliminating the retrieval surgery of the implant. 

 

 

 

 

 

 

 

 

 

 

 



4. “Emerging technologies for antibiotic susceptibility testing” 

Journal: Biosensors and Bioelectronics 

Publication Date: 09/08/2019 

About the publication: Clinical complications arising from antibiotic resistance is already an 

important healthcare challenge across medical science. This article reviews the emerging 

technologies that are being employed to profile the antibiotic resistance of bacteria from clinical 

samples and cultures while also discussing the classical techniques that serve as gold standard 

presently. The focus is on the technology per se and its suitability for translation as a rapid, 

cost-effective, clinically relevant platform.  

 

 

 

 

 

 

 

 

 



5. “Force sensing technologies for catheter ablation procedures” 

Journal: Mechatronics 

Publication date: 1/12/2019 

About the publication: This article discusses several advancements in force sensor designs that 

could be potentially integrated with ablation catheters. Their sensing principles, design 

specifications and their need for interfacing with cardiac catheters are also elaborated.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

6. “A smart tele-cytology point-of-care platform for oral cancer screening” 

Journal: PLOS One 

Publication date: 15/11/2019 

About the publication: The article discusses an automated oral cancer staging tool to analyze 

cytology images developed in collaboration with Mazumdar Shaw Medical Centre (MSMF), 

Bangalore, India. The work resulted in the development of an algorithm that predicts the most 

likely stage of oral cancer from cytology images. The algorithm could achieve 90% overall 

accuracy over manual tele cytology (60% accuracy) in predicting the oral cancer stage when 

compared with histopathology as the gold standard.  

 

 


