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Introduction

The detection of pathogenic bacteria has become a major issue in the food and healthcare industries. To prevent those contamination, it Is necessary to identify them as soon as possible.
The actual detection time is around 48 to 72 hours. Therefore, new biosensors have been developed to improve specific detection [1] and to reduce the detection time. Among these,
piezoelectric offer a promising solution due to their high sensitivity and reliability.

Biosensor

We are aiming at developping an acoustic biosensor using the Bulk
Acoustic Waves (BAW) In Lithium Niobate (LN), with two sides covered
with electrodes. In addition, one electrode will be functionnalized with
antibodies against the targeted bacteria. Due to the pyroelectric property
of LN, a room temperature protocol needs to be developed.
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Transduction

The Quartz Crystal Microbalance (QCM) is widely used to measure very low mass
variation (at 5 MHz, 17.7 ng/(cm2.Hz) and at 10 MHz, 4.4 ng/(cm2.Hz)). Similar
acoustic biosensors have been developed with AsGa and ZnO to lower LOD. In
this study, we focused on LN shear waves. Indeed, piezoelectric constants of LN
are high and shear waves are less attenuated than longitudinal ones by the fluidic
medium on the surface. The excitation of these waves are performed using

Moreover, a fluidic chamber will be designed to perform in-flow detection. Thickness Field Excitation (TFE).
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A focus on shear modes was carried out due to their less attenuation by the liquid medium Y163-cut  Fr(inMHz) Fa (in MH2) Y-cut Fr (in MHz)  Fa (in MH2)
on the surface. Fundamental  3.4985 4.4569 Fundamental  3.1002 4.6649
=> The maxima of K2 for shear modes without longitudinal wave excitation are obtained In Partial 3 13.051 13.371 Partial 3 13.473 13.995
the following directions: Partial 5 22.093 22.284 Partial 5 23.012 23.325
0 = 163° £ 180° on X plane and 8 = 0° ¥ 60° on Z plane
=> For TFE configuration, the associated cuts are Y163-cut and X-cut respectively The 3 and 5 partial ranks will be used for detection according to their high quality factor.
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