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NEW FINDINGS OF THE THESIS
The thesis provides the reader with an overview of theoretical research, simulating, manufacturing and designing capacitive sensor system for tilt angle and microparticles detection. The scientific contributions of the thesis are as follows:

(1) Proposed a dual-axis cylindrical tilt sensor is designed using gasoline/air two-phase dielectric mixture. The working principle of the proposed structure has been confirmed by numerical simulation method. The geometry of the sensing electrodes has been optimized by varying their dimensions to maximize the linear working range in the both x-and y-axes. Experiments is conducted to validate the performance of the optimized sensor structure. The measured values are matched with the simulated ones. The proposed tilt sensor can measure the angle of inclination within [-70(, +70(] with a sensitivity of 12,4 mV/( and resolution of (0,4o on the x-axis and within [-30(, +30(] with a sensitivity of 34,8 mV/( and resolution of (0,14o on the y-axis. This work aims to investigate the geometry parameters of the sensor for having better working range and sensitivity. In comparison to our previous work, the working range has been improved. 

Besides, this thesis presents design and fabrication of a spherical two-axis tilt angle detection sensor using a two-phase liquid/gas dielectric medium. Numerical simulation and experiments were conducted to investigate the sensing properties of the proposed sensor structure. Experiments and simulations show a matched result. The proposed tilt angle sensor can measure the angle of inclination in the range from -70( to +70(, with sensitivity of 115 mV/( and resolution of (0,5o. Numerical results suggest that the proposed symmetrical structure can achieve similar sensing abilities on both operating axes.
(2) Proposed a biological microparticles detection platform based on a novel integration between dielectrophoresis manipulation and differential coupled contactless conductivity detection. The device employs an array of circular electrodes and dielectrophoresist phenomenal to manipulate the HeLa cells to the sensing region. Such cells are captured and detected by a differential capacitive sensor. The device has a capability of both selectively isolating, concentrating and detecting the presence of specific target cells of the given sample. 
PRACTICAL APPLICABILITY AND FURTHER STUDIES

Research contributions of this thesis are novel proposals in terms of:
A new design of the proposed two-axis cylindrical tilt sensor and spherical two-axis tilt angle sensor. The proposed two-axis tilt sensors can be widely applied in automotive industry, civil engineering and military works. 

A novel living cells manipulation and detection microfluidic device. Which can be used in biology, biotechnology, medicine and diagnostics. In this thesis, the proposed designs are used for cancer rare cells detection. 
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