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New approach to functionalization of materials by controlling the fracture
process of structures
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Organized stress Micro-fibrilization(OM)

Factors controlling Organized stress Micro-fibrilization (OM), a new method
to create periodic porous structures using light interference, were analyzed to precisely control
the pore size. We have succeeded in printing microfluidic channels by using the ability to fabricate

long-range connected porous structures in polymer films. This periodic porous structure has a
structural color. By combining the structural color with microfluidic channels, we established a
system to measure the refractive index of the solution flowing through the channels. The
microfluidic channels with different pore sizes were connected and biomolecules of different sizes
were separated at the connection.



oM

uv
uv
uv
(FE-SEM)
oM
(DHuv
1 w oM
SEM
uv
1 OM ZEBZILIBEDHMREDEBIRINF-IKENE
%<9 SEM HBER, F—ZXE(a)300 mJ/cm2(b) 300 mJ/
cm2, AT —JVI\-[F 500nm
oM
SEM 2
@

B2 REFEE DY IVER EOTIVAICEIRIESNZOMIBEDRTE



oM

nm

oM
oM

(@) (b)

M3 #EEERIEFIBLENII0RET IR (@) F1VAICENRILEESTpmOT 1A (b)T /N1 2%
mN3ERHAN-N-

OM
PDMS
2 OM 1
oM lum ( 392)
oM
4
(©)
0.8 1
OM

0.6 4
@ 8
[ =
8
[&]

% 0.4 1
5 2 &

2
0.2
5 0.0 T T T T T T
300 400 500 600 700 800

Wavelength (nm)

B4 7V I-NTENEDZYA IO



16nm  2.7nm

SARS-CoV-2 N
insulin SARS-CoV-2 N insulin

X5 £ D FEDBETERNIIORET NI AQ@Q)RZSOERZILMEAINEEF (D) FRAVAYY
EIFCovid19DXT L RN TY RN B Do i

280 s

400 s

1220 s

TRERHATE




1 1 0 1

Qin Detao Gibbons Andrew H. Ito Masateru M. Parimalam Sangamithirai Subramanian Jiang 13
Handong Enis Karahan H. Ghalei Behnam Yamaguchi Daisuke Pandian Ganesh N. Sivaniah Easan

Structural colour enhanced microfluidics 2022
Nature Communications 2281-2289

DOl
10.1038/s41467-022-29956-4

Detao Qin

Microfluidics Equipped with Biomimetic Structural Color

International Congress on Advanced Materials Sciences and Engineering 2023 (AMSE-2023)

2023

(Ghalei Behnam)

(30725411) (14301)

(Yamaguchi Daisuke)

(60370483) (14301)







