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Effects of Liquid Medium Environment on Elastic Modulus of
Breast Cancer Cells
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Abstract: Objective To study the effect of three kinds of commonly used liquid culture media for in vitro cell
experiments on elastic modulus of breast cancer cells, so as to provide references for developing novel diagnosis
and treatment approach of tumour based on mechanics principles. Methods The elastic modulus and adhesion
force of breast cancer cells MCF7 to atomic force microscopy ( AFM) probes in phosphate buffered solution
(PBS), Dulbecco’ s modified eagle media (DMEM) and DMEM+10% fetal bovine serum (FBS) were measured
using AFM technology. Results The elastic moduli of breast cancer cells in PBS, DMEM and DMEM+10% FBS
were 2.59, 2. 11 and 1. 59 kPa, respectively. The cell adhesion forces in the above three kinds of liquid medium
environment were 63.81, 66.09 and 121.97 pN, respectively. Cell adhesion force in DMEM + 10% FBS was
significantly different from that of the other two kinds of liquid media. Conclusions There are significant
differences in elastic modulus of breast cancer cells in three kinds of liquid media. The difference between DMEM
and DMEM+10% FBS might be caused by the different adhesion force caused by serum proteins in the media,
and the difference between DMEM and PBS might be attributed to the difference in pH of the media.
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Fig.1 Force-distance curve



ER4EMPE $£36% F£3H 2021F6A

450 Journal of Medical Biomechanics, Vol. 36 No.3, Jun. 2021
40 40

2 Z#R 35 35
21 IRBERE R . N

SR AFM 35831 LA A 7] 9 2540 I o 2L Mt = 20
R (MCF7 ) i B4 i (DL 2) . PBS 28 ik, = 1s
DMEM 15327 [ DMEM+10% FBS 3% 3% i 1 3L i 5 40 10
HISE R R 551 (2. 59:20.66) L (2. 1120.69) L AL N L
(1.59+0.79) kPa, 4 —FIEA A FIRES T 20 e e T
45 AN P BT, 45 R, 3 RS il

ey LI 0 S A 9 (P <
0.001),

*kkk
[ |
35, *kkk
’
k% ok
3.0F \ —
2.5 ‘ ‘
<2.0 l \
[=™
=<
N5
1.0
0.5
O 1 1 1 1
PBS DMEM DMEM+10%FBS
WA R

B2 FAEBSNERAEDAZIREREEEESEILR
( ™"P<0.001)
Fig.2 Comparison of elastic modulus in different liquid

media environment

FbAs 3 Al S A BT S S it 43 A A3 L T
HILPBS ZZ i, 29 90% FY N LB g 41 At 5
R BRAE 1.5~3.5 kPa X 0] N, I HAr i 5 A 4y
5], ANAEAE 1 kPa LLT 9 3 B 8 508 5 76 DMEM
KR, 20 Mo s s 5 A 5% 7E 0.5~ 1.0 kPa
D[] P, WA S BRAE 2.0~ 2. 5 kPa; 7E DMEM+10%
FBS £ 7R, A RS I R B T /D4 0. 5 kPa
DAR BB, 2 30% FY sk A o B AR R 7E 0.5 ~
1.0 kPa Z[E] (WK 3),

2.2 FLREMAM SR AR A

SR T A T b A 3 YR A A JENT A T 2 kg
R A SE M, A F S A T LI A3 4 e 3 e A
SRS FAILE] TR I F g 3 RS A B AFLR
FRAHMLARE R 3 (DLIET 4) . PBS ZZ2 ik .\DMEM X5
FRU . DMEM+10% FBS 35 %W H 2L i 9 240 1t %) 85 e

B3 AERESNRAEPEEEEEESHE S

Fig.3 Comparison of elastic modulus distribution percentage of
cells in different liquid medium environment (a) PBS,
(b) DMEM, (c) DMEM+10% FBS

F155 ) M (63.81 £24.50) . (66.09 + 26.41) .
(121.97+43.99) pN, H—FEEN FIAE T 2D
R 45 S 2A0HEAIFERN 1, 220 22 2% 4347, DMEM +
10% FBS 5355 53 S AR S A o 8 55 v 2L R
S 6 7 86 B 0 A7 A d 35 22 5 (P<0. 001 ) , PBS ZZ of
TR DMEM 35 37 W 2L IR 98 200 1t i) 26 B ) O o 2%
P22 57 (P>0.05) .

180~ | Fkk |

—
160+
140F
120F

Z

= 100F

R

=

W

PBS DMEM  DMEM+10%FBS
BANFR

B 4 FEBSNRIMEHFM AL (77P<0.001)
Fig.4 Comparison of adhesion force in different liquid media

environment
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Fig.5 Comparison of indentation in different liquid medium

environment
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