
 Water Frontier Research Center (WaTUS), RIST,  
 Special Lecture 
 

Title 
Wearable electrochemical microneedles-
based (bio)sensors for minimally-invasive and 
continuous monitoring of biomarkers for 
personalized medicine  

 
Prof. Riccarda Antiochia, 

 

Associate Professor of Analytical Chemistry,  
Department of Chemistry and Drug Technologies, 

Sapienza University of Rome, Italy 

Date︓April 7th, 2025, 10:00-11:00 

Location: Tokyo University of Science Noda campus,  

Bldg. 7, 6th Floor Auditorium 
 

Abstract: Wearable electrochemical (bio)sensors are a fast-evolving topic at the intersection of healthcare, 
technology, and personalized medicine.  Over the past recent years, through materials, devices, and system 
innovations, significant progress has been made in the field of wearable (bio)sensors for analyzing biomarkers in 
body fluids, such as sweat, interstitial fluid (ISF) and saliva [1]. In particular, microneedle arrays-based biosensors 
allow the minimally invasive and continuous monitoring of several biomarkers of clinical interest in the ISF, 
which is, compared to other biological fluids, the most similar to blood in terms of composition, biomarker 
concentration and temporal patterns [2]. Microneedles allow measurements in the upper part of the dermal 
interstitial compartment, where no blood vessels and no nerve endings are present and, therefore, they are 
associated with less skin irritation, reduced pain and tissue trauma, compared to invasive devices. 
The seminar will focus on our recent applications of the microneedle-arrays technology to the development of 
electrochemical sensors for the detection of total catecholamine and b-estradiol, and of electrochemical enzymatic 
biosensors for glucose, lactate and b-hydroxybutyrate [3-5]. In particular, the possibility of a continuous detection 
of b-hydroxybutyrate, the most important blood ketone body, with a non-invasive wearable biosensor upon the 
intake of food and supplements is of extreme importance for a future personalized precision nutrition approach 
[6]. Key opportunities and challenges toward the successful realization of an effective real time monitoring of 
biomarkers will be addressed as well as critical issues which have restricted the widespread use of microneedles-
based systems. 
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