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Fabrication of Wrinkle Sensor Based on Topological Nanoparticle Array

11102

MEARE  FRERIRE TS — TR LR

=N

WEECHI# 9 B ¥ Y Hiroshi Endo

Additional mechanical factors in the outer layer of our cells play a large role in the formation

and the morphogenetic process of our bodies and tissues. The concave-convex surface structure of

wrinkles in the brain and that of folds in the intestines are both determined by the mechanical

balance between the surface and cytoskeleton. In our study, these morphogenetic processes will be

mimicked and the surface buckling phenomenon will be used to create a variety of minute wrinkle

structures on the surface of silicon rubber. Moreover, we adopted wrinkle to prepare various

application fields, such as colloidal array, SERS sensing film and superhydrophobic surface.
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Fig.1 Schematic procedure of Ag-spine array.

Fig.2 SEM image of particle array.
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Fig.3 SEM image of spine array.
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Fig.4 Schematic procedure of metal nano-cup array.
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Fig.5 SEM image of metal nano-cup array.
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Fig.6 (a) Photograph and (b) schematic procedure
of 3D-streching method.
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Fig.7 SEM images of various wrinkle structures.
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Fig.8 Photograph and schematic procedure of
3D-streching method.
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Fig.9 (a) Photograph of crack-free wrinkle film.
(b) Dynamic behavior of water droplets.
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Photocatalytic Hydrogen Production from Water using
Organic-Inorganic Hybrid Nanoparticles

\S

WRREKE KRR FRFR LR~ 7 ) 7 VERENFEL #5dg & it

Z%  Kohsuke Mori

Anchoring of [Pt(tpy)ClCl complex to the (3-aminopropyl)trimethoxysilane-modified mesoporous

silica (MCM-48) successfully gives a new type of photocatalyst with unique photoluminescence

property at room temperature. At low Pt loadings, Pt (II) complex exists in an isolated state

without mutual interaction, which exhibits strong photoluminescence emission due to the *LC and/

or ®MLCT transitions maximized near 530 nm. Contrastingly, such emissions significantly decrease

at high Pt loadings accompanied with a new emission at around 620 nm due to the MMLCT

transition originating from short PtPt interactions. The photocatalytic activities in the hydrogen

production under aqueous conditions correspond well with the increasing intensity of “MMLCT

emission. It can be suggested that the anchored Pt (II) complexes, which are closely related to

each other, behave as single-component bifunctional catalyst enabling both visible-light

sensitization and H,-evolution without the need for an additional electron relay.
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1 Anchoring of [Pt(tpy)C1]" complex onto to the
modifiecd mesoporous silica surface.
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2 (A) Pt Lm-edge XANES spectra and (B)
FT-EXAFS spectra of (a) Pt(tpy)Cl, (b)
Pt (tpy) /MCM-48 (0.2 wt%), (c) Pt(tpy)/
MCM-48 (0.4 wt%), (d) Pt(tpy)/MCM-48
(0.8 wt%), (e) Pt(tpy)/MCM-48 (1.2 wt%),
and (f) Pt(tpy)/MCM-48 (24 wt%).
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3 UV-vis spectra. (A) Pt(tpy)Cl in chloroform,
(B) Pt(tpy) complex-anchored on MCM-48
at various Pt loadings.
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4  Photoluminescence spectra (4. < 330 nm).
(A) Pt(tpy)Cl complex in acetonitrile (a) at
77 K and (b) at room temperature. Inset
shows the dependence of concentration at 77
K. (B) Pt(tpy)anchored silica samples (Pt; 04
wt%): (a) Pt(tpy)/MCM-41, (b) Pt(tpy)/
SBA-15, (c) Pt(tpy)/MCM-48.
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5 Photoluminescence spectra of Pt(tpy) complex
in anchored on MCM-48 with different Pt
loadings at 4 ., < 330 nm.
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Photocatalytic H, production from an aqueous acetate buffer solution

(pH = 5.0) and 30 mM EDTA in the presence of Pt catalyst (Pt: 4 u

mol).

(A) Effect of Pt loadings using Pt(tpy)-anchored MCM-48

samples and free [Pt(tpy)-C1] Cl. (B) Effect of mesoporous silica
materials at 24wt% Pt loadings.
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7 Schematic illustration of three-component H,-
evoving photosystems.
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8 Changes in Pt Ly-edge XANES spectra with
time during iz situ photocatalytic H, evolution;
(a) 4 mM [Pt(tpy)C1] C1, 30 mM EDTA; (b)
04 mM Ru(bpy),Cl, and 2 mM MV*', 4 mM
[Pt(tpy)C1] C1, and 30 mM EDTA. The
spectrum displayed by a dotted line is of the
fresh reaction solution before the light
irradiation. The spectrum shown by a dashed
line is platinum foil representing 0 oxidation
state Pt(0).
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SRR DS EAER L 2B FRAERA R > T o
LEZ2bN5b,

4. £&D

AR TIE, AVR=—FATUHET I Ta)
MY RXANFTTT L TBATL, JUnEHEPEEk, [Pt
(tpy)Cl] Cl (tpy: terpyridine), #[E5E{LL 720 Ptéh
RIFER P ERICTREL 20Ds, U BRI EE
L322 L TERIZTHELL, EKHEFEHEETIELC
BLOMLCTHRO RS R SN, & 512545 T IREE
FI L BRI IS @G ThH o 720 — 75, iR
BEHE CRPUEAR LOMEERICERT %
‘MMLCTHI R D FIA BRI Y, Kb DkE
ARSI AR et e 25 2 L B R Lz, 72
ERCA R TlE, — RICHIFLEE 3 OMCM-41%°
SBA-1512 R, ZWITHIFLEE 1 OMCM-48534 %) T
HhHIEDITHMoT.

FHIE I NDANS S WIS SR S ik &
Breonga 7y MU X ) H7z s L7z 8
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'
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9 Changes in Pt Ly-edge FT-EXAFS spectra
(no phaseshift corrected) with time during iz
situ photocatalytic H, evolution; (a) 4 mM
[Pt(tpy)C1] C1, 30 mM EDTA; (b) 04 mM
Ru(bpy);Cl, and 2 mM MV*, 4 mM [Pt (tpy)
C1] C1, and 30 mM EDTA. The spectrum
displayed by a dotted line is of the fresh
reaction solution before the light irradiation,
and a dashed line displays Pt(0).
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Aggregation-free metallic iron nanoparticles ferrofluid for biomedical applications

-

MERRE

11116

TR M- A Y A7 a0 BeEis s ) A E Y Shinpei Yamamoto

>N

Carboxylated SiO,-coated a -Fe nanoparticles have been successfully prepared via CaH,~mediated

reduction of SiO,-coated Fe;O, nanoparticles followed by surface carboxylation. These a -Fe-based

nanoparticles, which are featured by ease of coating with additional functional groups, large

magnetization of 154 emu/g-Fe, enhanced corrosion resistivity, excellent aqueous dispersibility,

and low cytotoxicity, have a potential to be a versatile platform in biomedical applications.
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2. REBRG&E:
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(Frontier2011) ¥+
Fourth French Research Organizations —~Tohoku University Joint Workshop on
Frontier Materials (FRONTIER 2011)
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2% 1 : Program and Venue at a glance

Morning

Afternoon

Evening

Dec. 4 Registration & Welcome Party (Sakura 1F)

(Sun)

Dec.5 |Opening Ceremony,| Workshop (Sakura 2F) Aperitif (Sakura 1F)
(Mon) |Plenary (Sakura 2F)

Dec. 6 | Workshop (Sakura 2F) |Poster (Sakura 1F) Earthquake Session  |Banquet (Sakura 1F)
(Tue)

Dec. 7 |Workshop & Closing|Laboratory Tour Farewell Party
(Wed) |Ceremony (Sakura 2F) (Auditorium)

Dec. 8 | Excursion

(Thu)
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4th French Research Organizations -Tohoku University (1.72)
Joint Workshop on Frontier Materials FRONTIER 2011
Dec. 4 (Sun) - 8 (Thu), 2011 Sendai, Japan
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