F—=IVBROEN *.‘i?r

=R -BRER - BHEEEE

SUVWDBENEH LT EHLBERAND oo

HHED «S— BHMERF— :>|I|
FHMDRIE SHETIR T 1 LA ot s0%
NAAAR—I VY @HREIIIY

BHSANY VY -

CHCI, 0 %

BN KRFEARBEXE

wxxe @B PHOCNICS s —=m

Kumamoto University k%rmf‘ﬁjﬁ%ﬁ{’d—ﬁWtﬂ ﬁ}ﬁ I_JE% J?GI.
@B PhOtO El@Cll © O’ OCIIHCS‘ 096-342-3662  wildcats@kumamoto-u.ac.jp




25%

—

150 ¢

100

(&)
o
T

Emission intensity

C2080000sssn.

DMF content
50 % 75 % 100 %

DMF

o
Sk
o

60 — A AL
40|

20 L

600 700

500
Wavelength (nm)

Figure 5. Fluorescent emission spectra and luminescence color of Ant10-TgW, in CHCl; and DMF mixture.
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Figure 2. pH dependency of Ant10-TgW, particles dispersed in an aqueous solution (5 mg L").
(a) Under normal light, (b) excited at 365 nm.

through one-pot self-assembling polymerization

Fabrication of fluorescent

on nano-helical silica
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This paper presents a new class of one-dimensional
nanostructures exhibiting remarkable fluorescent
solvatochromism. This is fabricated through the self-
assembling polymerization of 2,6-dihydroxyanthracene with
a small crosslinker on the surface of silica helices obtained
from a sol-gel reaction with tetracthoxysilane in the
presence of the gemini surfactant-derived chiral assembly.

Keywords: Fluorescent solvatochromism, Helical self-
assembly, Nanocomposite

range of applications.”” The most challenging aspect is to
introduce optical properties into these 1D nanostructures,
one of the most convenient methodologies of which can be
consolidated through a fabrication using the adsorption or
grafting of fluorescent components such as organic dyes'®
and quantum dots'” on the surfaces. However, these types of
fluorescent 1D nanomaterials still face certain problems,
such as a lack of stability from an elution or a disassociation,
and hing from a highly dense immobilization, among

One-dimensional (1D) nanomaterials have received
significant attention owing to their peculiar dimensional
restriction, physicochemical and optical properties, and
various applications such as in optoelectronic devices,'
pholcvollaics,2 solar cclls,3 and pholonics.4 Such 1D
nanomaterials have been provided as helical self-
asscmblics,‘"’ nanoﬁbcrs,7 nanorods,x and nanotubes’ and,
therefore, they have frequently been fabricated using a
bottom-up approach based on a self-assembling technique
such as supramolecular chiral self-assembly,'™"* polymer
electrospinning,”  and block building through
crystallization."* Owing to their enhanced features such as a
high specific surface area, mechanical properties, and chiral
optical properties, they play an important role in a wide

others. To overcome these problems, some better systems
should be newly developed.

In this paper, we introduce a new and facile approach
(Figure 1) for the creation of fluorescent 1D nanomaterials
based on fluorescent polymer-deposition through their direct
polymerization, which may overcome the limitation of
quenching and a loss in photochemical properties. Other
advantages include the use of an organic monomer, absence
of heavy metals, and good solubility in various solvents.

In this study, we selected twisted nanoribbons as the
1D nanomaterials, which were delivered from a simple
combination of a non-chiral gemini surfactant and chiral
tartrate anion (16-2-16 aggregates, as shown in Figure 1A)
because this new class of 1D nanomaterial demonstrates
distinct advantages in well-controlled helical structures in

Figure 2. (a) White powders from bare silica helices and (b-c) their
TEM images. (d) Brownish greenish powders from the polymer-
deposited silica helices and (e-f) their TEM images.



