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Optical tracking of tumor location in healthy tissue by the simulation

Parham Khomarlou!, Salman Mohajer Mazandarani'->*

'Biophotonics Lab, Physics Dep, Kharazmi University, Karaj. 2Applied Science Research
Center, Kharazmi University, Karaj.

*mohajer@khu.ac.ir

Abstract- In this study, our goal was to identify the location of tumor cells in a healthy tissue, using
simulation in COMSOL software. First, the geometry of our environment have been designed and the
materials and their attributes have been determined, and mesh has been done then boundary conditions
have been chosen. The Electric field norm(normkE) on the cut line at 2 wavelengths for both the presence
and absence of tumor cells and also its relationship with the optical properties of tumor cells have been
shown. In the following, the effect of changes in the number of tumors at a specific location and
wavelength on Electric field norm(normkE) have been reported. The results of the simulation diagrams
indicate that the presence of tumor cells among healthy cells can be detected.

Keywords: Optical properties, Tumor cells, Simulation, COMSOL, Electric field norm


https://opsi.ir/article-1-2645-en.html

[ Downloaded from opsi.ir on 2026-02-01 ]

1400 (oo 14 -12 )l ) eyl o5 laal ol yor o olKiisls

VxH=1J +6—D
ot

VxE:—a—B )
ot

VxD=p
V-B=0

Jolis a5 0l b S awais Geometry cood o
height = 100 4 width = 1000 um clasis b e
2oasd slaws § sl oo iy 5 zwls Definitions
LIS s JsolS a5 1, ol oads ity a3 S5 oS
142 e co o g 002 120 slasws 4 98 um el
Y adnd Sy o2 S8b (nl ) )0 Geizren 485 S0 s
< yo g height = 100 pm , width = 1000 um sle! b
a hid o gom > e 40 9 o ools 1,3 1.52 cousls
polygon < g als owsll il 51 aseie g Sgaoe Lisu
450 um sogame ;o 45 yg5 a5 S iy a5 port (gl
e & g Jl [B] 05 e 0595 2 2l 51550 pm &
Sy hld A s e kil
ol (Scattering Boundary Condition) Sausl,,
gl i jo a5 gldobwe > (pl jo a5 wps )3

5l el O jle 09 g0
nx(Vx(E))— jknx(Exn)=0 @)

User-controlled ) sws &jso 4 (o aSlls dalol (o
slo ol ot 4 Cog BT 50 5 b pulais mesh
Coand (StUdy) iou 0 a5 oy o0 dare (SG5u8
Joe,8 0 (), 5,50 z5e Jsb (Frequency Domain)

ol esls )8 ( frequency) (.lS 53

c_ const

3
7 (&)

frequency =

Sleadas jo a5 cuwl ygi e ol laie (C_const)
axgs ol b a3 s sl aud 8l e
SO 6l S lae @8 Hloges aST Gl ) puiS

doddo

Sl o a5 Cal bas laws 51 Fyi 09,5 ol Lo s
a5 sk 98 £950 G 5l (L L pluil e 5o Ly
ST as) Jys JBrs job a4 oanb e sla sl
ON glme Stond 4y 5 a3 S35 Joens slaj e
o [Llosl 5,8 Koo slaplail a0 b g 00,5 ales
a5 @ty ol wlgy a5 0l 052y gaxly alej]
S 0 Ygaro Hlow o Jol5 b)) amd (ausiis .59
aetS Ghalesl olren &) (o alas g JalS 2z )l
@ e by plimsg) olulid Ojg0 o o)l 5L
oile oy Jlail 4y poeie Wlgi oo g amd (00 Fly leys
Sob e o5 ey igred g S ()lee g fiiu
3ags ar g ool slagis, L pln 095 arseis (nlple
san S S 5 odezmy slaplale] g el WSe
[2]ewst alas oyl Lol lagtlls 5l o o s
6ok ol 3l lawgs o JoulS adawly 4y (95 )0 j98 FaSTy
G Jsho SO a5 e [S]ew) oal )y
Py sk ol 5o 09b oo 2311 slagbs 5| glie
rS 9 DA o pd (S dad e Sl (Sl (S
b 5l and Goyb 5l b S (oo oy (Fglite CenSCs
L Sl Gl @iy mealst (oo Jommals 131 05
Dad g Gl yelil e JgaSle SYolae Jo b g (o) 2
L paslo wad oyl plosil yo S Sl ) (S xSl
3 b e sladobe olml g JS& anain o s
dnalio g (owyp by <8l yo alidee slapSe g slaws
2 bdske (nl (ais g 58> 4 (g wlol> sl jloges

2 <3k

BLETY)

wave Jgile ;5 son 93 Joe So 59, Lo ojgn onl 5o
Electromagnetic waves, frequency ;.8 4 optic
OYolee S8 ol o aS wles 57,15 domain(ewfd)
J> Lo 10 Zlgal sl 890 Hledl 3, b [4] JguSLe

PNl g0


https://opsi.ir/article-1-2645-en.html

[ Downloaded from opsi.ir on 2026-02-01 ]

1400 (oo 14 -12 )l ) eyl o5 laal ol yor o olKiisls

sk 45 35 p0 50 ol ool 905 (900 o 5| a8 o

Wl s s WS ol 4510 925 (555095 sl

o

— WV

s

Electric field norm (V/m)
~
(=}

L L 1
o} 200

L
800

=
[=]
o
o

400 600
Length (pm)
poe Ky 5e,3 jloged = 20UM 2o Jsbo sl CULTINE Jloges 3 S
035 gy Al ly Ky ol Joges 5 y905 sladgbe Hpax
il ool

145
140
135
130
125
120
115
110
105
100

95

Electric field norm (V/m)

L L L
[} 200 800 1000

400 600
Length (um)
poe K5 0,8 Jloges - A0UM zoe Jsb sl CUL TINE loges 4 IS
035 gy b slpy Ky ol Joges 5 659095 slagbe jpax

il ool

ol & Sl By e (Lhgals oo 4 Sl ple o K
o0lo 51 a5 amul dad 84 0 00le 3,15 (5,95 By AT ne
W@ AT oS oo Bl Jhsels capo o] sl o,
3 097 Ll ogh oo sbml (SuiSTn b sk code o500
o2 2 o pd ) (el o pd e sl Sl 2 5hae
 [6]onss s

Lo oSl g0 Sl oogmge Giou LK 1 S|
S Gl (geal (A5 b Jyene job 4 (pn ol
CanSls o po o K lade S8 slacand jo. 0)ls alal)
oedu cpl o Vs Ll og ool a8 )3 Jaiyo jho leolse
&% S35 2 Sy slodsbe K jlaie Ol 56
S s i o 30 s i s 225
So Sl e o 20595 6l o ges Ol s sals (O)
oxnd 40 UM z40 Jsb slp(cutline) (o, bas g9,
Slade Jioli8l L as aes oo ylid (o5le 4l il Jloged g

a5 ool Cewds pY add owb o cut line iy s
ol oad Lasie S5, 508 Ll b (D) U sl
Sladshs j32> pae Sl 53 gl (o )losai Grian
4 olass 9 17 cuSs oo b lhypa> 0 9 5 9085
x: 487um, ,x: 487um, y: 82um slacilaisn b sae
y: 47um , x: 512um,x: 512um, y: 82um y: 47um

Lol 48,5 )18 s 0550

Mmoo T T T T T T T T T ]
¥ 0000000000000000000000000000000000000000)

3 00000000000000060000000000000000C00000000] 1
ok [000000000000000000000000C8000000000000000] |

0 100 200 300 400 500 600 700 800 900 X m
CUL 3y oz 5 lays055 Ko eglos dns awai 51 IS sles ] IS
line

C,JL'>5.> 6‘)‘.’ uﬁl.’dqa..\.m o..\.:_gl.‘{)gj calises L5L°C9'° ‘_Jﬁ.‘a
and gl Q) JSo 5o ol jo ol w0l axas

20 zg0 Job ;o (NOrME) S 5SUl yloss 05 1 (55l
el 00 00l (L (9085 Johes ¥ g L pm

freq(1)=14.99 THz Surface: Electric field norm (V/m) o
Mm T T T T T T
150 - Vim
100 -
50l i 400
ol - 300
-50F T 200
-100F -
150k | 100
-200 1 1 1 1 Il

0 200 400 600 800 Hm
20uM zge Jsb ;0 MOMME) slows o5 jloges 2 IS

slagye Jsb 1y iy 4 @) 5 B) Gla S 55
CUt) by b3 (55, lowe Dot wje5 40 pm 520 um
29 Sy sl jgax pac cd> g0 (6l (line
39 ewgmine Ol i a5 085 i po b Lo g
i 185055 45 SlaplSe o oSl lawe gohl
a5 35 e 58 Ol o3l B) IS j8 05 oo cvnlive
5o Blaond 4y 5l flivg W5)ls 0925 (559095 Lo Jolu


https://opsi.ir/article-1-2645-en.html

[ Downloaded from opsi.ir on 2026-02-01 ]

1400 (oo 14 -12 )l ) eyl o5 laal ol yor o olKiisls

b 00l sy s 5 51 45T ol jloges bl 5
Sdshe 0529 (arsis jeesi j5a> L9 jsess (o
5 So9e5 Joke T (sl oal bl (g, b gillae Gl s
g il Sen (grmb Jolo Vo o )0 (oxnb
1220 um zge Jobo lil 4 6) JSb L sllas (yzeen
S50 ol Jobo VY (59085 Jobow S Slas o>

sl iy Sl s

e wo

C. Michael Lam, MD, MPH, ABAAM, [1]
Beating-Cancer-with-Natural-Medicine.
2003.

X. Chen et al, “Non-invasive early [2]
detection of cancer four years before
conventional diagnosis using a blood test,”
Nature Communications, vol. 11, no. 1.
2020, doi: 10.1038/s41467-020-17316-z.

N. Mohandas et al., “Accurate and [3]
independent measurement of volume and
hemoglobin concentration of individual red
cells by laser light scattering,” 1968.

J. R. Reitz and F. J. Milford, Reitz and [4]
Milford, Foundations of Electromagnetic
Theory, 4th ed. 1960.

C. Multiphysics, C. Software, and L. [5]
Agreement, “Mach-Zehnder Modulator.”
2018.

M. Jamali, S. Sheykhlari, S. [6]
Mohajermazandarani, and M. M. Ara,
“Investigation of linear and nonlinear optical
properties of pure curcumin and curcumin-
graphene quantum dots conjugation to trace
Amyloid- B aggregations,” in 26th Iranian
conference on optics and photonics and 12th
Iranian  conference on  engineering
photonics, 2020, pp. 1-4.

ogee ot Glaee g9 b bysess (SB9els o
Wb o 2l (NOrME) (SG xS o ¢ 5 ojlail Lol ol
L (oS50l y2 9 (NOMME) (S5 28Ul (e 53l b

o

125
120
115
110
105
100
95
20
85

coo
N o=

Electric field norm (V/m)

80 ns
75
70 L L -
o 200 400 600 800 1000
Length (Lm)
40um

2SS lase gy baejlasl & bgsye 31 o
zoe Jsb ,0 x: 500 um, y: 63 pm claises b glakis
305 sl Jsles Slows 5l Cilizee > VY (g1, 20 pm
S5 50,8 abadi 6) IS illas a5 aily o 8l )3 S92 g0
L oS adlioe ogess Jobo spa> poe Sondy Gl
ST Gl 035 03l (559005 sl sl olaas 21531
oS oly 50 Fae jlews &5 A oo o Gl
a5 Jobwo Vo 93 olawi 8550 53 9 Sl (59095 Sla gl
&g 0 e 4 Al pals (S SUl lae ol

o

T r

£ le00f T - -

S 1500} & -

= 1400}

§ 1300 | = " 1

c L] [

o 1200}

& 1100}

£ 1000}

B

8 900t -

& soopm i i i i =
0 2 4 6 8 10

number of tumors

Loy gog5 ol ;o i b (SG 2SU1 lae i o3l ol pss 16 IS


https://opsi.ir/article-1-2645-en.html
http://www.tcpdf.org

