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1. Detailed information about FEA simulations 
  Figure. S1 shows the 3D model of the Love wave sensor and the meshes applied. 
The Love wave propagates along x axis and the particles oscillate in y direction. 
Periodic boundary conditions are applied to 𝛤஻ and 𝛤ி, as well as the other two 
lateral walls perpendicular to x axis. Fixed constraint is applied to 𝛤஽. 
 

 
Figure S1 (a) 3D model of the Love wave sensor; (b) Free tetrahedral and mapped 

meshes applied in the simulation. 
 
In the FEA simulations, we used rotated system with Euler angles of (90°, 132.75°, 0°) 
to perform the ST-cut 90°X orientation. Therefore, the material properties of standard 
Quartz LH (1978 IEEE) were used in the Materials section. Table SI1 lists the 



important properties of materials used in this work. 
 

Table S1 Materials and their main properties used in FEA simulations 
Materials Material properties 

Quartz LH 
(1978 IEEE) 

Elasticity matrix: 

ሾ𝑐ሿ ൌ ⎣⎢⎢
⎢⎢⎡86.74 6.99 11.91 17.91 0 06.99 86.74 11.91 െ17.91 0 011.91 11.91 107.2 0 0 017.91 െ17.91 0 57.94 0 00 0 0 0 57.94 17.920 0 0 0 17.92 39.91⎦⎥⎥

⎥⎥⎤ 𝐺𝑃𝑎 

Coupling matrix: ሾ𝑒ሿ ൌ ൥െ0.17 0.17 0 െ0.04 0 00 0 0 0 0.04 0.170 0 0 0 0 0 ൩ 𝐶 𝑚ଶ⁄  

Relative permittivity: ሾ𝜀ሿ ൌ ൥4.43 0 00 4.43 00 0 4.63൩ 
Density: 𝜌 ൌ 2651𝑘𝑔 𝑚ଷ⁄  

SiO2 

Young’s modulus: 𝐸 ൌ 70𝐺𝑃𝑎 
Poisson’s ratio: 𝜈 ൌ 0.17 
Relative permittivity: 𝜀 ൌ 4.2 
Density: 𝜌 ൌ 2200𝑘𝑔 𝑚ଷ⁄  

Au Electrical conductivity: 𝜎 ൌ 45.6 ൈ 10଺ 𝑆 𝑚⁄  
 
2. Characterization of SiO2 guiding layers 

 
Figure. S2. XRD pattern of the sputtered SiO2 thin film. 

 



 
Figure. S3. Image of sputtered SiO2 of the Love wave device under SEM, a) Surface 

morphology; b) Cross-sectional views. 
 
 
 
 
 
3. Demonstration of the immobilization of CEA antibody using a fluorescence 
microscope 
 

 
Figure. S4. Comparison of bound fluorescent capture CEA antibody and unbound 

region. 


