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Research on the stabilisation and destabilisation of artefacts by artificial
circulatory systems.

Nagahama, Shunsuke
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This research aimed to stabilize (e.g., inhibit drying) and destabilize (e.

g., decompose) materials by embedding a circulation channel in the material and supplying substances
from the circulation channel. During the research period, a mechanism was developed to supply water
to prevent drying and chelating agents to decompose the material and to decompose the material by
embedding the target material as a hydrogel in the channel structure. In addition, microcapsules
were fabricated to change the function of the material by dynamically changing inside the channel.
In autonomously working mechanical systems such as robots, the material is stabilized to maintain
activity when active, and when it stops due to failure, the material is destabilized, and the
structure is destroyed, leading to a reduction in environmental impact.



G, G" (Pa)

CNF

CNF
CNF

95%r .h.

(CNF)
CNF

100000 H 100000 i
4 | CNF_| /3
" i
A .
R | ™ llll'..::::l“"““
e 'G' adAbs
10000 + " ada 4 adas
A 10000
= A * *
emunne 5 = ..‘..0000 LN
] A -5 »
ak v ) et * i vvvrvvY,
A - e vv R 2
A B9 . z P a2 v *
A e :3; s ] ) e
nx:z::;‘z * ) v b
2
1000 z: 1000 4 ® ' (Initial State)
= ' (Initial State) G (Initial s
+ G (Initial State) # Qfmra{?ﬂ
4 G (After 1 week) v g"(Aﬂcr I“‘«k,
v G"(After | week) AR week)
100 T — T T 100 T T T T
001 01 1 10 100 o1 ol 1 10

1MPa

CNF

f(Hz)



BTHBELAR

PRERE T AL

Liz5 L
EALE-YUTILOWE
(AR aER) R T TSTPPIRIRE HiA

STPP

100um PDMS

Kz
- )

WHEEER T AT ILOKRELER

R IERARELIRER

60°CTHIE: i =ERQsOTHA

I TEOEBRESDEZFIALT ILOBMER (ZH)



DLP

103

2023

71

2022

Shunsuke Nagahama

Towards a robot that takes advantage of the "softness" of soft materials
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Proposal of the anti-drying method of hydrogel biomimetic the moisture retention function of living organisms
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