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Quantum Dots based Ratiometric Fluorescent Sensors for Bioanalysis

Yuqian Liu, Qingjiang Sun*
State Key Laboratory of Bioelectronics, School of Biological Science & Medical Engineering, Southeast University, P. R. China

Abstract 

Semiconductor quantum dots (QDs) are one of the most popular nanomaterials in constructing fluorescent biosensors by virtue of their unique properties, such as high quantum yield, unrivaled photostability, broad absorption cross section and (composition-) size-tunable narrow-band emission. Besides, QDs can be facilely assembled via a wide array of chemical methods and the emission intensities are readily tuned by mechanisms of charge transfer or energy tranfer. Therefore, QDs are the best choise to construct ratiometric fluorescent sensors, which allow the measurement of emission intensities at two well-resolved wavelengthes. The ratiometric fluorescent sensors show superiority over the single-emission sensors due to the improved sensitivity and accuracy by providing built-in correction for environmental conditions. Meanwhile, the ratiomteric fluorescent sensor provides an improved visual detection technique to indicate the presence of an analyte by displaying continuous color changes. By assembling or mixing dual-emission QDs in an interated system, we have created ratiometric fluorescent sensors for assaying various of targets, including nucleic acids, physiological important metal ion and heavy metal ion. In these sensors, one emission (response color) experiences an “off-on” transduction in the process of sensor construction and subsequent analyte addition, whilst the other emission (background color) keeps constant or is quenched due to the intentional designs. Consequently,  targets concentration dependent  color evolutions, from the background color to the response color, are achieved, enabling naked eye quantifications. Sensitivity of the ratiometric fluorescent sensors rank the top compared with those single-emission sensors, and more importantly, the outstanding reliability of the ratiometric fluorescent sensor enables their application in complex biological media, such as living cells. In summary, versatile techniques to construct ratiometric fluorescent sensors using muti-colored QDs have been provided.
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