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Review on Label-Free Optical Bio-Sensing Technology Based on
Whisper-Gallery-Mode

JIANG Jun-feng', LIU Tie-gen', LI Hai-wei' , HUI Rong-qing”, LIU Kun', ZHANG Yi-mo'
1. College of Precision Instrument & Optoelectronics Engineering, Key Lab of Optoelectronics Information Technology &. Sci-
ence, Ministry of Education, Tianjin University, Tianjin 300072, China

2. Electrical Engineering & Computer Science, University of Kansas, Lawrence, KS 66045, USA

Abstract Optical biosensors are becoming an important tool for drug research and life science, and the label-free optical biosen-
sor based on whisper-gallery-mode (WGM) is reviewed in the present paper. The WGM-based sensors are categorized into three
types according to the microcavity structure. The biosensor using microsphere got extensive research because of high quality fac-
tor, and its response to protein, virus, and bacteria had been studied. The models based on single photon resonant state and per-
turbation theory were established. The biosensor using microdisk was proposed early since it can make use of mature lithography
technology; however, the quality factor was increased greatly only after the thermal reflow process was introduced and single
molecule measurement was then realized. The biosensor using microring has simpler mode structure and materials such as poly-
mer, silicon nitride and silicon-on-insulator had been used for sensor fabrication. As a 3-dimension expansion, sensor using mi-

crotube can combine the optical channel and fluidic channel, which attracting more and more attention.
Keywords Whisper-gallery-mode; Lable-free optical biosensor; Microsphere; Microdisk; Microring
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