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Detection of malaria in the blood using a biosensor based on two-dimensional photonic

crystal
Ali Rashidnia, Hassan Pakarzadeh, Mohsen Hatami

Department of Physics, Shiraz University of Technology, Shiraz, Iran

Abstract

In this paper, a biosensor based on a two-dimensional photonic crystal is simulated based on refractive index changes to
detect malaria in red blood cells. Since early detection of malaria plays an essential role in its treatment, this proposed
design is accurate and sensitive .Because early detection of malaria plays an essential role in its treatment, the proposed
design distinguishes between normal red blood cells and malaria-infected cells with high accuracy and sensitivity. This
biosensor is very compact and consists of gold rods in the air wafer that operate at a visible wavelength of 514 nm. This
structure is simulated using the Plane wave expansion (PWE) method to calculate the photonic band gap by OPTIFDTD
software. Changes in the photonic band gap to the refractive index changes show that these changes are well linear and
the photonic band gap decreases with increasing refractive index, which is a sign of sensitivity.
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Refractive Index PBG Wavelength(nm)
Normal red blood cell | 0.575 513-728
0.61 ' 1.399
ring stage 0.576 512-726
0.6 1395
0.59 trophozoites stage 0.581 507-720
058 1.383
057 schizont stage 0.585 504-715
. T T T T 1.373
1.335 135 1375 1.395 PBS buffer 0.599 491-696
Refractive Index 1.336
S g o Sl Jlie PBG ol s lages =V S0
&l

1. Kalyani, Vijay & Sharma, Varsha. (2017). International Journal of Emerging Research in Management & Technology. 6. 16-20.
10.23956/ijermt.v6i6.239..

2. Sarra, Bendib & C, Bendib. (2018). Journal of Biosensors & Bioelectronics. 09. 10.4172/2155-6210.1000257

3. Bilal, Muhammad et. al. (2015). Journal of biomedical optics. 20. 17002. 10.1117/1.JB0.20.1.017002.

4. Divya, J. et. al. (2018). Laser Physics. 28.066206. 10.1088/1555-6611/aab7d2.

5. Chen, Qiyang et. al (2019). Nanomaterials. 9. 1587.10.3390/nan09111587.

6. Hameed, M.F.O. et. al (2015). Optics Express. 23. 10.1364/0E.23.007007.

7. Barroso, Alvaro et. al. (2019). Proc.SPIE .80.10.1117/12.2509221.

8. Park, YongKeun et. al. (2008). Proceedings of the National Academy of Sciences of the United States of America . 105. 13730-5.

10.1073/pnas.0806100105.

A¢
Sl oy B WWW.OPSILIE  colu o a5 cawl jLael gl)ls 5,00 50 alie oy


http://opsi.ir/article-1-2260-en.html
http://www.tcpdf.org

