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— Bioinspired design of functional dynamic hierarchical materials: trans-scale architectures from nano to micro —
We study bioinspired and biohybrid materials for mechanical systems, focusing on functional surface/interface properties. By combining
nano—micro structure fabrication, surface modification, and 4D printing, we design trans-scale architectures (nano to micro) to control
wettability, friction, and adhesion. This enables materials with extreme performance—such as superhydrophobic/oleophobic behavior,
ultralow friction, and anti-icing—as well as intelligent materials that deform and activate functions in response to environmental stimuli.
Our target applications span sustainable materials based on naturally derived substances (eco-materials), biomaterials for medical
devices that resist blood and bacterial fouling, and materials for manufacturing processes (e.g., semiconductors). Through these efforts,

we aim to address challenges in the environment, healthcare, and advanced materials technologies.

Mlcro/Nanostructures 3D/4D printing  Actuation and Transport  Ultralow Ultrafast Self-Healing in-situ pPIV
‘ R \ @ Qq # Friction - 9 secn DISEC Fi in bPEI layer

IRNRL RS o
IR 5O W S (
%olymegﬁ }Nanopartlcles o0 "_Q Q_\\-:\/ .
g YoenTad D ACS Nano (2022) 5
Qzen’\[mm 204725 LCS AR o ¥ e (B s £
g o0 . Anti-adhesion 0 A b 3
5 R | = ‘ | - = = g
| &’ST‘. [ENST | r 7 ST\ : . ACS Appl Mater Interfaces (2021) =
Sci Tech Adv Mater (2025) f # \ b H ‘ ""'./’”’/ Surf Interfaces (2023) Langmuir (2021)
s @R AIST | | L AIST | | =LAIST
: Al-Driven wlli - \ Langmuir (2021) Soft Robotics
'E_ 202 Materials DeS]gn Adv Mater Interfaces (2020) i =
“Material Bondmngontrol =N AN MedTech and Detachable Adhesion £
éo» 00~ /repulsion 79, \ ‘\_49 uncoated coated < ;
nioni . mer A€50H OOH — f.;\ iy 5
,di“::" m y / & = :ndnscnpe 7.'.:3

agg gal ion

Chem Mater (2017)" Chem EngJ(2021) Trib Inter (2021), RSC Adv (2016), ACS AMI (2015) Chem Eng J (2021)

Assistant Professor Kengo Manabe (Graduate School of Engineering)

HP: https://sites.google.com/view/kengo-manabe-research/
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