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Abstract

This paper describes the design, fabrication and primary testing of 'a high-sensitive cantilever-based microsystem',
which is applied to characterize the property of living cells in a liquid medicine using a sensor-integrated
cantilever device. The microsystem consisted of a SU-8 polymer cantilever with a integrated strain sensor and a
thermal actuator, and a miniaturized fluidic bath with a hydrogel sheet as a controlled drug delivery system.

Living cells such as a HAK 293(Human Embryonic Kidney) cell were injected into the microsystem with the
fluidic bath and the functionalized SU-8 cantilever[Fig 1(b)]. A bending of the SU-8 cantilever caused by the
change of surface stresses results in a resistance change, which was read out by the integrated Au strain gauge.
The number of cells or their mass can be calculated by measuring the resonant characteristics or static
displacements of the cantilever[Fig 1(c)]. The drug delivery in the microsystem was controlled through the
electrically sensitive hydrogel sheet. The cell properties to the specific drug can be measured by the strain sensor
integrated on the cantilever[Fig 1(d)]. This unique configuration provides better sensitivity than that of the
conventional Wheatstone bridge configuration[1]. Figure 2 shows the response of the output voltage and the
corresponding  displacement of the strain sensor. The sensitivity for the Au strain gauge was about 3.3 x
10°mV/nm. Our approach can provide a new method to measure the cell mass and property in a single cell level,

leading to a further understanding of the relationship between the size and various physiological functions of cells.
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Fig. 1. Schematic image of the microsystem for Fig. 2. Output voltage from the full-bridge circuit
drug screening. ; integrated on the cantilever.
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