IWA-IYY amis 18 o leid 1Y 095 [NF¥ Jlo [ bo L 5 bao jlu Suilseo

T
fu(:)fub./by,/s

. s
- L]
et siref DOI: 10.22044/JSFM.2023.13325.3759 bos B
”/‘(/u’%ﬁb
-

9 i (59 o (SBS 1 SoS 4 0 (Silb p Bl SSb Jgo (o275 9 (5595 axlllan
51 5978 P 9Swg o (5 ;S

"5;)1.» o lb "‘ﬁ)é Jol> "Golaél Ololw 1o g ke e M b o
Ol STyl ST olEES1S (st 9 (8 0USENS ¢ Ilgi g bl (cwditen (oo 09,5 ¢ Lol
Olpl (STl ST oGS « cwdigen 9 (8 0uSiiNS gl 9 St lur oo 09,5 (| GNLL&)U"

VEY/PIVY o pdy gyl OV Fe Y/ BIYA 16 5550 g, eV Fo /- ¥V sl )0 do )b o S allio

ouS
anlllas g Sl o)z 0500 03 2 o IO g LGB gn e plie 50 1) (ol Cudstuns 45 00 G slael i Fpee Sl S
Py Se il loyd slagds, plelid o] Jlis 4 5 ol plinsg) (msets sl (g dlgi oo o] (S ols>
ol slralr @lp pad i Jole o5 Ol 5l (SEle plsr plulid 5 Gl psal ;0 wied )08l )l o3l 555
S 5 JSim g ek laawaia b S ggi s Sloslaial b g codl (595 95sg ,Son Sl 58 g (nl 5o el DS
aw 2 sl S Jsoe oogamme iym wled Joo 5l ooliinl b e sl oas il 08T Gl s 2L Kb Jgoe (o) 4
4 Zolgd ) oy dglie ol (555 Slasilwand § (225,15 @S ol ool (giludnds a3l (g9,00 oSy Soe Sy g5
a5 cal ools lis ssslcwssds uls waiload awslie o iossy oo b (iegh ol ;o coel cavs 4 mll (o Coo jshais
a5 Gl 2L (gl STl Jooo izran 098 o0 Sk Je 5l (65333 009us 4y (b cge JSim (59 S 5 5l oolinul

ol ol s 4 JIKwb VB¢ B A oogazme 5o

Experimental and theoretical investigation of Young's modulus of liver cancer tissue
using rectangular, V-shaped and dagger cantilevers of an atomic force microscope
Moein Taheri'*, Ali Jabbari? Zahrasadat Eghdami?, Hamed Faraji?, Tahereh Mollayi?

 Assoc. Prof., Manufacturing, Faculty of Engineering, Arak University, Arak, Iran.
2 Msc, Manufacturing, Faculty of Engineering, Arak University, Arak, Iran.

Abstract

The liver is one of the most important organs of the body, which is responsible for the metabolism of proteins
and detoxification of the body. Examining tissue and studying its mechanical properties can be a platform
for the early diagnosis of cancer and then the identification of treatment methods. An atomic force
microscope is a very powerful tool in imaging and identifying the mechanical properties of nanoparticles in
more advanced stages for the manipulation of these particles. In this research, Young's modulus of liver
cancer tissue was investigated using an atomic force microscope and using three types of cantilevers with
rectangular, V-shaped, and dagger geometries. Then, using the Hertz contact model, the range of Young's
modulus was simulated for all three types of atomic force microscope cantilevers. The results of
experimental work and theoretical simulations were compared. Finally, in order to validate, the results
obtained in this study were compared with other studies. The obtained results showed that the use of a V-
shaped cantilever achieves a more accurate range of Young's modulus. Also, Young's modulus for liver
cancer tissue was obtained in the range of 800 to 1500 pascals.

Keywords: Atomic force microscope; Liver cancer tissue; Rectangular cantilevers; V-shaped cantilevers;
Dagger cantilevers.
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3 Foresight
# Cholangiocarcinoma (iCCA)
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! Fibrosis
2 Hepato Cellular Carcinoma (HCC)
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5 Elasticity Imaging
¢ Magnetic Resonance (MR)
7 Liver Cancer Stem Cell (LCSC)
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! Transient Elastography (TE)

2 Dynamic Mechanical Analysis (DMA)

3 Indentation-Type Atomic Force Microscopy (IT-AFM)
4 Lowest Elasticity Peak (LEP)
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