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Biosensors are considered the tools of the future for diagnosis and monitoring of diseases due to >8] - sl =0 o
their high reliability, fast response, small size, low complexity and reduced cost, when compared to e - ﬂ _ __Gold o ——— Sacarose 30%
other devices. With the pandemic caused by the new coronavirus (SARS-COV-2), the need for the 0.6 - e e

development of fast and portable biosensors has become a public health issue. Among the various os .

types of biosensors available on the market, the optical devices based on surface plasmon j:: :
resonance (SPR) phenomenon has shown additional advantages such as high sensitivity and real- 2 "
time detection capabllity. Surface Plasmon Resonance (SPR) is a phenomenon in which p-polarized E o03-

light, incident at a certain angle on a metal-dielectric interface, causes a charge density fluctuation Gl
which it propagates on the surface metallic. This phenomenon occurs only at a particular angle that
satisfies a resonance condition and causes a significant reduction of the light intensity reflected at .
the Interface. In this work, we present an experimental SPR system, based on Kretschmann e 2 ™ 2= e o B B B
configuration the so-called prism-coupler model, for the identification of biological samples. The Angle (deg)

system was validated using samples of different chemical solutions and calibration curves for
protein dosage are being produced. We are also going to present in this work the development of a
miniaturized portable SPR prototype, without moving parts which is composed of a laser, biconvex

lenses, a polarizing lens, a commercial prism and a CCD camera.

Figure 3: Calibration curves using sucrose solution with diferent concentrations
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: Figure 4: Experimental Curves of sucrose with different concentrations (a) and
Figure 1: Phenomenon of Surface Plasmon Resonance (SPR) SHTE - BXP . | ons (a)
' comparison between simulated and experimental curves of sucrose with different
ﬁ” concentrations
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dBuild an optical-mechanical system based on the model recommended in the literature : prism- ™y |
coupler model; 0! ok \\ —— AT
Build calibration curves by purchasing theoretical and experimental data; y 5 : \\
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dAnalyzing the system models described in the literature (Kuo, 2011; Masson, 2017 and AL a8S1 1M& 1627 T 0393 0705 10253 10004 - & ch tze_ ¢ £ the th
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I\/llorfelra,2018),”|tI wash_dem_ded tcr)] build an autom?]ted_ sylstem slo that the prlsn;] IS _plr?ced olnfa ?Xﬁd Figure 5: Characterization of the thin metallic film of gold by X-Ray Diffraction
P qt orm. Parallel to this prism, there are two mechanical arms oc_ated one to t_ e right and left of the metallic film of gold by Energy Dispersive
prism. In each arm a polarized laser and an optical detector are fixed, respectively. Both arms move
. _ _ _ _ _ Spectroscopy (EDS)
with the same speed using goniometers controlled electronically by a program developed in LabView
software. .
dThe deposition of a thin film of gold on a square glass slide with an area of 400 mm2 was performed. Prototype Design

This glass slide was placed on the top face of the prism and a microscopy oil was used in order to
guarantee the copupling among the prism and the glass.

dNumerical simulation were performed using the Matlab® software in order to determine the best
thickness of the metallic film. Using this simulation program were also defined the best materials to
be worked.

Figure 7: Prototype based on a system
composed of lenses, laser and prism

Figure 8: Image showing the resonance
position of the water using the prototype

Partial Conclusions and Future Perspectives

1 The system is reproductive for chemical solutions

 The prototype model proved to reproduce the results of the bench model

d In future works we intend to perform the functionalization of the surface of gold in order
to use the system in the analysis of biological samples.

References

KRETSCHMANN, ERWIN; RAETHER, HEINZ. NOTIZEN: radiative decay of non radiative surface plasmon sexcited by
light. Zeitschriftfur Naturforschung A, v. 23, n. 12, p. 2135-2136, 1968.

KUO, Y.C, HO, J.H. CHEN, T. Y. LEE, O.K.S. Development of a Surface Plasmon Resonance Biosensor for Real-Time
Detection of Osteogenic Differentiation in Live Mesenchymal Stem Cells. PLoSOne. 2011; 6(7): €22382. Published
online 2011 Jul 27.

doi: 10.1371/journal.pone.0022382

MOREIRA, L.F. Caracterizacéo e design de um sensor de ressonancia plasmonica

de superficie (SPR). Tese (Mestrado). UNICAMP(Universidade de Campinas).

Campinas. Brasil. 2018. 66p.

Figure 2- photograph of the arms where are positioned the polarized laser and the MASSON, J.-F. Surface Plasmon Resonance clinical biosensors for medical diagnostics. ACS Sens. 2017, 2, 16-30.
detector. It is possible to see In the figure the platform where the prism is positioned.
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