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Fig. 1 Hybrid optofluidic waveguides
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Fig. 2 Optofluidic chip for estimating mutual diffusion

coefficients of ionic liquids—water
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Fig. 3 Schematic diagram of tunable transformation optical waveguide bends in liquid (a), the experiments

results of light bending in the optofluidic waveguide (b), the schematic diagram of tunable

optofluidic cloaking (c), and the experiments results of optofluidic cloaking (d)
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Fig. 4 Schematic diagram of optofluidic tunable lenses using laser—induced thermal gradient (a), the schematic diagram of

the liquid thermal gradient refractive index lens (b), and the experiments results of light focusing

by the liquid thermal gradient refractive index lens for different Pe (c)
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Fig. 6 Schematic diagram of 3D Y-branch optofluidic waveguide (a), the 3D confocal image of liquid waveguide in the main microchannel

and the experiments results of Y=branch light path and intensity (b), the schematic diagram of 3D tunable liquid-liquid biconvex lens (c),

and the confocal images of liquid lens in the micro—cavities at different flow rates (d)
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Fig. 7 Chip images of tunable optofluidic compound microlenses (a), the schematic diagram of optofluidic Fresnel zone plates (b), the

experiments results of light path in optofluidic Fresnel zone plates under different conditions (c), and the schematic diagram of optofluidic

Fabry—Pérot resonator (d)
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nanoparticles (a), and the schematic diagram of real-time

two—photon lithography for optofluidic imaging (b)
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Tunable optofluidic devices based on the inhomogeneous media and their

biochemical applications

LIANG Li, ZHU Xiaoqiang, SHI Yang, YANG Yi

School of Physics and Technology, Wuhan University, Wuhan 430072, China

Abstract

Different optofluidic devices and their biochemical applications in inhomogeneous media are discussed. In optofluidic chips,

various new technologies, such as the optofluidic waveguides, the lenses, the cell counting and the chemical detection, are developed and
implemented from two aspects. Firstly, in the liquid-liquid inhomogeneous medium, the gradient and step refractive index distributions of
the liquid in the micro cavity are realized by adjusting the flow rates in the channel and controlling the convection—diffusion between the
liquids to achieve the special optical properties, such as the beam separation, the bending, and the self-focusing. Secondly, in the solid—
liquid inhomogeneous medium, a series of adjustable and more sensitive detections are achieved by combining the special microfluidic
structure with the liquids. These new technologies play a key role in many biochemical applications, for example, the biosensing, the energy
production and the seawater detection. Thus, with the development of the optofluidics, the tunable devices in inhomogeneous media will
have great potential biomedical applications.

Keywords optofluidic; inhomogeneous media; gradient refractive index; step refractive index
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