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Numerical investigation of a D-Shaped Fiber-Optic Biosensor Utilizing Surface Plasmon Resonance for Early
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. Early detection of cancer is a key factor in high cure rates. Basic test

MATERIALS AND METHODS

The biosensor design comprises : a GeO2 cylindrical core (radius R,,=4 um), a pure fused silica clad- % tno,=0nm
ding (radius R,= 62.5 um), a rectangular polished part of length L (1 mm) on which is deposited an
Au thin film with thickness noted (th_Au) coated with TiO2 layer of thickness named (th_TiO2) via
pulsed laser deposition or magnetron sputtering.
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Fig. (1a) illustrate the basic scheme for analyz-
ing cell samples using the biosensor

Fig. (1b) shows the cross-section of the optical
fiber biosensor. 500 600 00, my 890 900 1000

Fig. (1c) 3D optical fiber sensing probe Fig. 2. Plot graph of Transmission spectra of the sensor versus A for

different TiO, layer thicknesses.
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THEORETICAL ANALYSIS 2
The optical property of gold is obtained from the Drude-2-critical points model by the following rela- %
tion (1) [1]: . 2 ¢i®p e\ S 05 L(w) = 8.686 " x.10* dB/Cm
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The empirical formula (2) was employed to examine the refractive index of TiO2 in relation to the .
wavelength (A)[2]: 02 = 64— — da?
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Sellmeier's equation (3) provides a Rl model for GeO2 and SiO2 [3]: kel = Jl L SR e A(nm)

The propagation of light in an optical fiber is described by the following Maxwell's equations (4) [4]: Fig. 2. Confinement Loss spectra of the sensor versus A for

different Rl values of the analyte.
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Fig. 3. Confinement Loss spectra obtained by the sensor as a function of wavelength (A) for various normal and cancerous cells with th_TiO2=30 nm and th_Au=80 nm.
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