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Investigation of optical properties of healthy and thalassemic
erythrocyte

Hasti Fariborz!, Salman Mohajer Mazandarani'?", Mohammad Hossein Majles Aral?

!Biophotonics laboratory, Physics department, Kharazmi University, Karaj
2 Applied Science Research Center, Kharazmi University, Karaj

Abstract- Diagnosis of the disease from biomedical disorder is one of the most important issues for interdisciplinary
researchers. There are many methods for studying biological cells; the most non-invasive and precise are optical methods.
In this research, the optical parameters of the blood of healthy persons and thalassemia patients have been investigated to
find differences between them. Blood samples were fixed on a transparent slide and irradiated with 532 nm laser light
and optical density, nonlinear phase shift and nonlinear refractive index of all samples were measured. The results showed
that healthy and patient blood samples had evident nonlinear optical behaviour. The nonlinear phase change of the healthy
samples was, on average less than the patient samples.

Keyword — Erythrocyte, Z-Scan, Optical Density, Non-Linear Refractive Index

\Y
Dl o ytwd B WWW.OPSTHIT Cols jo a5 cul jlael sl)ls 5 )50,0 dlis oyl


mailto:mohajer@khu.ac.ir
mailto:Ha.fariborz@gmail.com
https://opsi.ir/article-1-1967-fa.html

[ Downloaded from opsi.ir on 2026-02-05 ]

Olpl Sgigd (6)9l3 5 (owkiter (RS e d3l5d 5 Ol pl SEgis8 9 Syl (ST et 9 Cenn
VWAA crage V91D il el ooanslss oSl

199 g0 08l Gloled 3 O 90

o, = o+ Bl )

Ghd i Cix By bt Cix @ 5 IS Qi Ay oS
Sl Hame g 50 diged (55970 (g LBy O el
OPl S akalb b g5y Jlas 0,350 S9lS  adkaie
et Aol e (295 SO ey WS S
Gl Wl cely S5 (6 athaio 0 YU jo5 Dol 0w
2SS L Fied 90 wix wile b e 6)5 e
Olee poye &b (sl @i @b ol salss s
Sg g0 el cwglS Al jo ad (Lol 5 aS cul (6943
AS s bl Jolgd | alise lo Dol diged aS
09 Jood i sla Sl oo b ae 4 g
o3l e 5B s Hlrs Lazee Sl jeee b o agex
Job g laee CaSl up8 558 zoe Jsb 4 5B s )l
W%F&éﬁaw@)o.o)lo&eol
S et dges bl ja ey Sl Dad 4 At
R e T s
S Ay a0 Sl o (55950 lagy (g, 5 AR
Comd ) addre joue |) (559700 (idu slogi y Lo 4,
s Sl 5o diged ols &8> b (gl @b aies
S oo S 908, s Sl IS8T 4 (6099 Dad g
dsles | (o 5ol CaSl o o 5 5B s e

ore dle gl oad oolitul 5y gy Oz gl ) USS
ey

VA

FRRV-P)

S 5 o5 Glol polie 1 (o a8 GldslS
4 o S il (gofg JSCE 45w (b bl ake
9 O5eeST JolS e n g w0 e SRl e
286 508 GlaJoudS S e 1y 25 ST
OnslSgen (S 5enST Jel> (g n ol g aes
09 S ok sl len 5l (o (e VB[] ain
Sop) Sl (a5 L g Sezg pas ulul a5 Cudl
s Gobol Gred g il 979 4 uslS
—o ) Cam 50 JobsS pue 5l (oo VB pg s 598 o
cely Jolss pase ol a5 098 o ol By @ (pglS slo
oo s edse 308 SlaslS colld o Pl
S L g oslal ghls (oW (Lo Hl0bU (glS
i LT Ll ol poe 5w Wl S8l 51 glice
4 e (oamb i slacas o Ll jpax 5 Sooes
Dgdise ol G pd S pae 5 508 sla JsdS S s
o8 JelS (el 0 Slee o G ISS cals
S 53510 (GadlST A8 (S 0S50 9 (5SSl
5 OOl 5 4 jomie (caWU pg i )o (g pdy IS o
SpS aled 0 9 Jlxb 50 5058 slaslS (538, (e
R 1delS nlo g ol )3 Slss Grisres 99 o0
s, O )°[Y]'°9*:’Ls" o3 (oo Wb pg 0 )
s gy Sl dnil (FaiSTy 5wl Syl
5 Sregmsls (ho) 5l VB (Go> sladises
oolanl ¥, 31y 4o 50,8 JoudS Jlade (5 S eslul gl

[ellv]. el ous

S
Dol & dzg b o)l dlge (as pf CunSh ol
Syt (6998 Gl

n:n0+n2 )

Al o yiwd BB WWW.OPSLIE ol jo a5 cuul jLel gl & )g0,0 dllie oy


https://opsi.ir/article-1-1967-fa.html

[ Downloaded from opsi.ir on 2026-02-05 ]

Olpl Sgigd (6)9l3 5 (owkiter (RS e d3l5d 5 Ol pl SEgis8 9 Syl (ST et 9 Cenn
VYA Crage 15D el eyt s o olStils

0als gy jeee b b 00ls yimren Al 00,5] Cawdy
Loy el Covay a4z o 5ysme Shugy olesez
0,0 g ald S Wosls (65,0 loged g &b b3lp
s 5 59y 3l 5 dmsle Jlans 5 pllo (sladisad 9,50 50

A b (08 CenSh o po g b e 6

Erythrocyte absorbance
1000 . it . vt . . .

LT
OO
o o]
800
.*.
-] o +
E 600 *
2 o *
2 a
E 00
2 N
o ¥
200 *
o Q 3 Hormal Erythrocyte
@ +  Thalagsemia Erythrocyte
o

0 500 1000 1500 2000 2500 3000 3500 4000
P {micro watt)

Slp &gl joa> pae g jpa> ;0 eSSy (L) Olg jlages Y USE
PV PURIPIN WP S P L5

Normal

-

~ : &I

Normalized Transmittance

:
S

=]
£

o Experimental data
Theoretical curve

=]
=)
]

-3 -2 -1 0 1 2z 3
ZlZ,

Thalassemia

-
=}
@

. Experimental data
Theoretical curve

Normalized Transmittance
= o - - -
& E N 5] E g
s

o
£

=)
B

[

L

=]

L]

5]

N

plosl (o3l g Aoy dom )0 Z g 00l i jeue b loges :F IS
oo Vb e () 5 il diges () oo

\9

oolalul b 1) bdigas s uf CanSll o o by, (pl )0
o259l Sy 2 salolas
)

. = AATp_y
2 7 2mLes;(0.406)(1-S) 0251,

oo 8 g mie o5 0 Sud aitg Ig o 5 &5
2ol 01105 [iolosT ol y0 a5 ol @53, 59ue

Sye s g ot Qi cuys i 4 Legr s
[a].cul tges colies L g st aiges

D)
L W9y g Slge
9> 4 oV hlo 93 Sladiges jlola8 S
iz 3l e aSd ol i law g ol ags pY (69
2 ookl by Joul8 S 50,5 culs sl Joibis o,k
9 KW e r u5.§...49)5...a );) )Q o..\.oT w..\.: 6[.@4.:94.3

ialesl all sl oFen Liws o515 L oleosgase
LR Lg)bfdm)l.c

~
< -
»
25 micron 4 25 micron all

e

Wiged () co9Sug,San 5 50 b JoudS 5l oo oolel diges yguas ¥ JSCi
el Gy a5t 99,8 obiie eV Lo () 5 wlls

SR 5 031wl
S oolatnl b ladiges Jas dz 040,51 Cavas (gl lal
20le g meols ;i 1) (6398 oy polie Kaokd S
bg ol (S ojluil Wigas jpa> pac o jlu Kol (280 50
Wb g Sl digad jod )0 (L Ll i Lot
L aiged j5a> pas ;5 (g5 diged jea> ;3 ls jloges
i 3 osliial b L a5 8 oy i 5

Dl o ytwd B WWW.OPSTHIT Cols jo a5 cul jlael sl)ls 5 )50,0 dlis oyl


https://opsi.ir/article-1-1967-fa.html

[ Downloaded from opsi.ir on 2026-02-05 ]

Olpl Sgigd (6)9l3 5 (owkiter (RS e d3l5d 5 Ol pl SEgis8 9 Syl (ST et 9 Cenn
VYA Crage 15D el eyt s o olStils

S e 5 el Glaaises
i 5 ey wiad xSl 1076 €M/
sl aiged 5l eS (:Sle sk plle o aiged s
02 e (F9 CBl Lgls 9 LS 4 axgi b oy jle
o5 8l sl (i Glaaiged olass 4y LS o)
Sl asise

Sty

(8! sl
33 gn ST 550 by ol 095 S plasles |

&=y
Sless 5 (S pole olRasls (55 dolias 5,k -3 [1]
LS e Sl (Sl
Ceblagy D)5y saw Y Gylay 5o (loyo Slods ol iy [2]

§ Vg o pde 3 e ol Cdglae ( Sij bigel 9 (yleyo

Pl sl sslen
[3] K. Pattanapanyasat et al., “Flow Cytometric
Quantitation of Red Blood Cell WVesicles in

Thalassemia,” vol. 31, no. September 2003, pp. 23-31,
2004.

[4] O. S. Desouky, W. M. Elshemey, and N. S.
Selim, “X-ray scattering signatures of f-thalassemia,”
Nucl. Instruments Methods Phys. Res. Sect. A Accel.
Spectrometers, Detect. Assoc. Equip., vol. 607, no. 2, pp.
463-469, 2009.

[5] C. Techniques, O. Nonlinear, M. G. Kuzyk, C.
W. Dirk, and E. W. Van Stryland, “Z-Scan
Measurements of Optical Nonlinearities,” no. 3, pp. 655—
692, 1998.

YQ

1.4 r r
' Thalassemia sample 1
o 131 %  Thalassemia sample 2
2 Thal ple 3
g 1.2+ 6%) Ik #*  Thalassemia sample 4
£ wl w . : + No\er:l sample
g * &
=T
=
w09
=
£ 08}
S
Z 0.7t
4 2 1] 2I 1 6 ]
ZIZD
plod diwy azmyd (Gy9mme gy ol sl e @y loged OIS
diges
s oD Ina| |AD,|(rad)
(x 1076m* /1)
) L | 1/1420/01 [ 4/22 +0/05 0/77
+0/01
Y len | 1/56£0/01 [ 9/22+0/05 0/69
+0/01
Y Lo | 0/94%0/01 | 7/85%0/05 1/28
+0/01
¥ L | 1/78£0/01 | 1/93 £0/05 0/50
+0/01
JL | 1/28%0/01 | 3/82+0/05 0/26
+0/01

sy (gl

=

o9y & e Wlgi e (Sebl caslie sla el )l 28l
slgiy, o095 Nl sl eele pakis
AL 508 S oy (nl 5o 0il 39290 olesdign
G!Lip- A ol il gl adlaie (o Eonds 4 A L
Gl diges a5 wisls lis gl g ol (5,5 ojlasl by diges
oy (Sl b e L8, L Jlew 5 e So5
G 0/94 o s ¢lp Sl JE> polie .axiws

Sl y3b 4 el diged sl (5 050 yeize 1/73

Dl o ytwd B WWW.OPSTHIT Cols jo a5 cul jlael sl)ls 5 )50,0 dlis oyl


https://opsi.ir/article-1-1967-fa.html
http://www.tcpdf.org

