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The properties of conventional solids vary greatly depending on the nature of the atoms and
molecules that constitute the smallest unit of the solid, as well as on the ordered form of their
arrangement. The author has been developing novel functional materials that reflect the
properties of colloidal-sized compounds and the ordered state of their assemblies by forming
assemblies of the colloidal building blocks (CBBs) such as polymers and microparticles as the
smallest units by various methods. CBBs exhibiting various characteristics were prepared by
precise synthetic methods, and aggregates of CBBs with various ordered structures were formed
by using physical restrictions such as control of space, use of interfaces, and agitation methods.

The resulting
assemblies or
materials obtained by
using the assemblies
exhibit mechanical
and optical
properties that are
not found in
conventional
systems. In this
paper, the author
describes examples
of soft materials
composed of CBBs.

Colloidal Building Blocks

Assembled under
appropriate conditions

Materials with various
ordered structures

Stimulus responsive
Separation properties
Optical properties
Mechanical properties

Functions exhibited
by materials
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Figure 1. Conceptual diagram of a functional soft material consisting of an assembly of colloidal building

blocks.
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Figure 2. Polymerization and addition reactions proceed with the same
catalyst, but the reaction rates of the two reactions differ greatly.

DHEL, TN T DR P E A S kL
17 =T U7V OMFFEIZ A TE T2,
2LV TGV TNV EERAF B AEAR
ELma Pk E AT DT DI TES
YV L EL TSNS BEFREN TS, =
NHDRSZELHZF AT X, aa/& e
VT 477y 7 (CBB)EL TR RTREZR i 4y
F3GH5, CBB 1 U2 S I B8V TR
5HZLET, CBB ELTCOEL TRk, BLOY
O EE MU E e R Ty
NRTT AN —H AR TED, VY FEH DY
KA CE T, ZONREWRTIEEZHI T2,

-1 BN I N EES LB VAR G

BIFIE, SO R
\ZZENR B D 7o, BEASIZIR TR
JEDSBIRANZHET e AE R, B — 7o B S 2 A
TOHHREMENEOND TIEZ R Lz (K
3. EEINZIE, EHE O m AT L F
NIEEAT HRAAIZ WD Z & T, HoR
BERIVIREST-EIESST% BB & LT
WTHRE2BHA L, Ve 77V VE
HIZEVIRIELTOE ) v —PHEE S, 7T
EDnTREEHETDIEERD FRELNTE
%Iz, TORASLTBW-EKOT U V%
BT DKy AL EW 0 BELE 551 O K &
MBS 5 2 & THREANC /2D, Z DR,
BB T OBRBEOEITEM &G » Ik -
TR THY . &bz, BRES TOR

A EDEY
—WHEEHETD Y
Z T"f?”‘ ) 7D EWIEYITSVhLESR BULVERES
L
= (. ¢**;‘g>;j}f§ w % ¢
X L4 % B AR A IS e S [ 5 y
o " i*% +vp' ?*:}0 O_g “
)ﬂb\\’éﬂﬁﬂ?\ﬁﬁg—i‘*uﬁﬁ _ﬁ\ﬁiﬁﬁ ;f& F‘}f; ‘*‘Eﬁ&é%‘]
THZET, = ST b TR o ) 7Y LA
;E‘/'V‘—ﬁ)%fcﬁé 3?;_023;; Qﬂ’% BY5H9F
> o R T R, #* - E/T—
53 F BOYA D3P TR 2 bl * .
[T | o A e 3! Lo v
B T/RoND T . ‘gﬁox&m # BItaEl o< [ o - T ULEZER
EARB S ST o0 jY roS 5T5HF

% (X 2 /), iz
X, 77U T
REEER E 13,

Figure 3. The sequential progression of polymerization and addition reactions with
widely different reaction rates results in a polymer network with uniform polymer

length between cross-linking points.
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Figure 4. Two types of star-shaped polymer synthesis methods.
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Figure 5. Synthesis of homogeneous polymer network using two

different star-shaped polymer synthesis methods.
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Figure 6. Synthesis of star-shaped block copolymers by the core-
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Figure 7. Stimuli-responsiveness exhibited by
homogeneous polymer networks composed of
block copolymers.
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Figure 9. Transparent composite elastomer, A: Composite elastomer
synthesis method, B: Wavelength dependence of refractive indices of
compounds constituting the composite elastomer, C: Optical

photograph of the resulting composite elastomer and electron
microscope image showing its internal microstructure.
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Figure 10. Composite elastomers exhibiting biocompatibility and mechanical
properties specific to biological soft tissues, A: for PMEA, B: electron
microscope image of a composite elastomer composed of PMEA and silica
particles with a particle size of 110 nm, varying the concentration of silica
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