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The emergence and spread of antibiotic-resistant bacteria has 
accelerated in recent decades due to the misuse and overuse of 
antibiotics in medicine, agriculture, and livestock farming. Although 
several traditional detection methods, such as Liquid/Gas 
Chromatography and Mass Spectrometry (MS), are highly effective 
in identifying antibiotic residues in food and water sources, an 
alternative technique that is rapid, sensitive, and user-friendly is 
necessary. A novel method that consists of using fluorescent and 
colorimetric dual-mode sensors comprised of carbon dots (CDs) 
offers a practical solution with the ability to visualize the presence 
of antibiotics, enabling prompt remediation actions. Through 
Förster resonance energy transfer (FRET), the proximity of an 
antibiotic near CDs quenches the emission fluorescence of CDs, 
signaling the presence of a specific class of antibiotics (such as 
tetracyclines and sulfonamides). CDs alone have gained 
significant attention in many different research areas for many 
years due to their diverse chemical properties, as they have great 
biocompatibility, distinctive optical properties, high stability and 
electron mobility. Since they are also eco-friendly and inexpensive, 
they become promising building blocks for sensors that have the 
potential to be harmlessly used for antibiotic detection in our food 
and water supplies.  In this seminar, I will be introducing a couple 
of biosensors and their potential towards real world applications. 

  

Fluorescent and Colorimetric Dual-Mode Carbon Dot-Based 
Sensors for Detection of Antibiotics
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