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Design and Implementation of Flexible Sensor to
Measure Mechanical Stiffness of Soft Particles
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Increasing interest of human health, building bio-database (Bio DB) has been become a hot
issue in life science. Consequently, Single Cell Analysis (SCA) which can explain biodiversity of lives
has been a significant factor for building Bio DB. In numerous studies from these analyses, they have
been showed that mechanical properties of cells can serve explanation of biological heterogeneity and
criterion of disease states. Therefore, measuring mechanical properties of cells have great potential to
be used in bio-medical applications. However, traditionally, many researchers have undergone difficult
and time consuming work because handling small sized cells usually requires high-skilled technique.
Thus, this paper shows robotized stiffness measurement technique using fixed ended beam sensor,
precision motorized stage and substrate which have wall structure.
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Fig. 4. Manufacturing procedure for flexible sensor
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Table 1. Specification of Microscope

Magnification| X5 X10 X20 X50 X100
Ar (mmz) 3.50x 1.76x | 0.87x | 0.35x | 0.18x
ca 263 | 131 | 066 | 026 | 0.13
Resolution | o, 1158 | 064 | 026 | 0.13
(um)
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Fig. 6. Prototype of flexible sensor

@) (b)

Sensor

© Q)]

Fig. 7. Experiment procedure

|

Stk TRk L] EAA wAwhge] ThS- wh

g4
o] Aagol wret AEO] TAo] F5| AL
M 19 mjgko] Almuke ARkl
o AA|5 gele] AA BEL Fig 63} 2o 24
28 ZUE U AAo] AT AR PS5
H317] 181 Fig. T3 o] AWAT 28 BRES
Spow zAsel AN TEET} AEE ¥ TaE 3
%E o1 @ F AEE YAk, Fig 83} ol A
23} Az WY AFE Wn)4L olgsiel B
?‘&E}. ofu} olxl Aol FAL HlolelS o] §5to] A
o] o) WY Axo) WEFS SHe

Fig. 8. Deformation of Zebrafish egg

AZeE 2dS Efj2 103 ¥ A3 At
Fig. 99} Zict. B+t 7&* © 32258 N/mo|] & Hx[=
42.65 N/mo|t}t. AA _4 HEaro ojalo] oAl
tlo|gE 7|Rko= Aketez Al Bt
A dju] Hot ZA HolE = -%Xé% = 9lom ok (.85

(N/m)/1pixel©]t}.

m Stiffness
4604 Average
440 4
420
400 4
380 A
E 360
=
0% I 0 NS SR S A R
£ 320 4
£ I
=
¥ 300 4
280
260 4
240 4
T T T T T
0 2 4 6 8 10

Experiment No.

Fig. 9. Experimental result about mechanical stiffness
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