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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.

keywords: Biosensor; Photonic crystal; Malaria; Plane wave expansion method(PWE)

* A.rashidnia@sutech.ac.ir
AY

il s s B WWW.OPSEIE ol y oS ol JLzsl s 5,50 4o allie oyl


https://opsi.ir/article-1-2260-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Ol ol 3 i o513 — T Y 51 -ITA ) Sgishsil ilos

doddo —

308 SldsedS yo IS nl (S5 6 45z el oyl pgrogendly Wil o Rege 45 Wisd oo L)Vl il pgrogendly g5
708 SledsalS Sl cnl a (Sogll 5150 [V ]dgies 5 cusiody,s S, 5l ool le (o 3 4 a5 ol it Al jo iz Juls
OFad S iy s ol 508 SldselS o (s wies (oo (L) CnS G (Sel f sl 955 Dyt 5 00!
Solowt patd slp ooll hole Glie @ wlgi (oo 03901 5 s 508 (la J5olS G azss B Sl (g po BT ()il
Sl B8 g L3 gl gl o a1 58T a5 5 s S92y b,V et sy cilisee calislesT sl (b, [V ] o9 eolinal b,V
shestital cplpl o)ls 425 b plaasie 4 glast Sl L)Vl parsis (ol (Ag; 45 ()98 95y Koo jl oolital (g, 9 ais
et S ey LYV 0L o 6900 S5 6l 5 lom (A 8,50, YU CBo b sls ools adgs sl 59 sle SIS

Tl a8 5 )5 azgs s )00 (109 03,85 5 555 535 jamme aiile (leeS g oo 4 a5l (5,95 (sl S5 ol 51 (S0 (S8 55
Gilw 4l s g (21, b-Y

o5 Drude Jowo b olgs co |y Mo oSG i3SIl (68 ol () JS8) 098 (0 olul 9o i 1o M (slo ale Lbais (isl)] 5 Sgg8 55k
I1s°] o)

s(w):snfwi’z’ (\)

o(w+io,)

oo el @ =1.36><1016, 0= 1.45 X10™  Lawodly uilS 8 ¢ ol AVO T Jlaie 9 YU uilS )8 50 Wb G STl (60 <ol €o0 a5
2 0] CaSs oy a5 09 o ool g e oole lgie a4 (PBS) Sas ilawd 3L 5 el Vo /VOXA/Y pm? T sl 5 YY 5 VY
a1y 535 o lon 3g) (oo 5,8 3L (solo diges ,o Femwn ) ulas Sloj [V el soel coss 4V YYF 2egilb OVF zge Jsb
OV e Job 0wl onds Jo (Kb Sland 3l 10 a5 039ll (155 508 SledgelS 5 (smeb (95 50,8 J3ulS cnSlis il s (0 3L
o8 sl JgudS slulis g [ATOEL o VXYY CVLFAY ) FA0 0V, FA0 55 Cdgind 5 Cudg)adg s ¢ dil> Al o 40 yiegil
33,5 oo 5558 okt 3 55 Ll g L s S el IS ] S 35 o Sad Sl Bl ol T Jslone 35l 5 oniil
sobilen 558 o ploil OPTIFDTD I3l o 5 5l ool b 5 (PWE) 56 g0 S g, b (PBGS) 55398 il slo BISs awlos
dga> 0 S &S Cwl (TE) po,e (oSl o 51 PBG g0 (slls ,8L [0 ouids [S3 Sigigd Jliw S il dun o0 ¥ JSKS 0 a8
aSCYNAYATA B Y/EYYO) Lum) sg0> ;0 6,500 ¢ yiegil #A5 5 FAY 240 Job 00500 45 bogs o aS( ¥/+Y# b \/ Y10 Lum)
as S92 J.Jé L)"‘ O &Mw‘)" h_)l?LAJ‘MLC MLL,;A).EJ MJ}‘ ..\JlJ ASML‘ GA)_..AybY‘Vﬁ Lyva Ty J}E 009t Ay Jay).o
Al oo Caws w4 o] H0 el eads [SIYL [0 aS S colpo 45 >ge Job (s el jiegil OV osgame ;o PBG il,l ol b
olie . [V Y]l oo oolaznl g e Y002 5 1,00 slo zoe Job jo (Jg S ol o s 5l K00 Sli IS 0 aS Sy00 50
Sl pess 15g05 () Jga2) Sl 0] s 4 b, Yo @ 00901 slo oS g b 50,8 JoudS o Sas lind 5L oSt ol o 61, PBG
UJ‘ASJJL@wwwwﬁw|ﬁ|bPBG5oéyu;bu;‘?mg_)‘).u.uJ‘JMOGAULMW&NW).@ JJLMPBG

AV JSs) canl bVl JSKI calizes slo 4 > 10 30,8 lo JoudS 40 Cacnlis 0929 ailis

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


https://opsi.ir/article-1-2260-fa.html

Oz ol 9 ¢y Limaaw o LGS — ubi Y 91 -IYAQ ylpl Sigigdaili g lon

Frequency(w/2pic)[1/pm]

T T T

[ Downloaded from opsi.ir on 2026-02-04 ]

i)

K Vector Index
PBS il I (TE) o Syl e sly o PBG —Y sy 7o9r5ee oF0 a5 oy g Soan TV 5 Lo abos gladly ond sty (Fgisd 5t ool = Vs

LYl 2009l gl J5ulS7 5 onelo 50,8 k8 5 PBS sl colyo 612 PBG jp0lis -V Jgur

Refractive Index PBG Wavelength(nm)
Normal red blood cell | 0.575 513-728
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