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In this thesis, macroscopic self-assemblies depending on molecular recognition were
achieved using polyacrylamide based gel modified with cyclodextrins (CDs) and aromatic
moieties. Furthermore, functional assemblies responsive to external stimulus, i.e.,
temperature, pH, and chemical, were also realized.

In Chapter 2, we investigated the formation of gel assemblies of CD(x)-gels Np(y)-gels
with various x and y. BCD(5)-gel interacted with both INpA(5)-gel and 2NpA(5)-gel to form
alternating or checkered assemblies. Although the difference in the association constants (K)
of BCD for the model polymers was small, the BCD(x)-gel successfully discriminated between

INpA(y)-gel and 2NpA(y)-gel at the appropriate x and y. The stress at rupture increased with
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increasing x and y, but tended to become saturated at higher x and y for both NpA(y)-gels.
The dependencies of the stress at rupture on x and y were explained partly by the equilibrium
for complexation of BCD moieties with INpA and 2NpA moieties.

In Chapter 3, the interactions of CD-gels with ArA-gels and ArE-gels were investigated.
aCD-gel did not interact notably with the ArA-gels and ArE-gels in water. BCD-gel interacted
with the ArA-gels and ArE-gels possessing smaller aromatic residues (i.e., Bz and Np
residues) in water to form gel assemblies. yCD-gel showed different tendencies of its
interactions with the ArA-gels and with the ArE-gels; yCD-gel interacted with the ArA-gels
carrying larger aromatic residues (i.e., Ph and Py residues), while yCD-gel formed stable gel
assemblies only with NpE-gel among the ArE-gels examined. This is because yCD residues in
yCD-gel included favorably dimeric aromatic residues in the ArA-gels and ArE-gels.

In Chapter 4, the interactions of BzA(x)-gel with aCD-gel, BCD-gel, and yCD-gel were
investigated at various temperatures to elucidate the effect of temperature on the formation of
macroscopic assembly. The interaction of BzA(x)-gel with CD-gels was stronger at a lower
temperature. BzA(15)-gel interacted only with PCD-gel at a higher temperature (< ca. 90 °C),
with aCD-gel at a temperature < 15 °C, and with yCD-gel at 5 °C to form gel assemblies.
The formation of gel assemblies depending on temperature showed a good reversibility.

In Chapter 5, the effect of pH on the assembly formation for Dns-gel and BCD-gel was
investigated. Dns-gel and PCD-gel assembled together at a pH > 4.0, but dissembled at a pH <
3.0. This pH-responsive gel assembly exhibited a good reversibility. The fluorescence study
on model system of pAAm/Dns and BCD indicated that K values increased with increasing pH
by deprotonation of dansyl moiety. The adhesion strengths for pairs of Dns-gel/BCD-gel also
increased as increasing pH, which was estimated by stress-strain measurements. Therefore, the
assembly of Dns-gel and BCD-gel can be easily controlled by adjusting the pH of the aqueous
solutions.

In Chapter 6, the chemical responsive assemblies of PyA-gel with aCD-gel, BCD-gel and
yCD-gel in a mixed solvent of water and DMSO were studied. Changing the composition of the
mixed solvent switched the selectivity of PyA-gel because the fractions of the monomer and
dimer of the PyA moieties on the gel surface depend on the mixed solvent composition. The
monomer and dimer of the PyA moieties preferred BCD and yCD moieties, respectively.

The macroscopic self-assembly has great potentials in materials science. Assemblies
depending on molecular recognition allow ones to fabricate much more complecated and
functional materials. The author expects that such material can be truely contributed to the

human life in future.
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KTt AT UVILTORRMRHEFRZERN ARV VLV TERICECRAZBTRALLI LICEREN
b, REMEZETHAFERVADILDTESLNTF (KA MYT) THBVI/RTXFAMI VEETHE RN
gL (FARRFL) BERL, FOFVIZHELT, SR MSFRBRYRENRSZLT (KR bOTF) 2&LE R
aF (FRARNFL) ERELILEZA, SR MFARFZ NV ENBIROICEETL2ZLERHLTWS,
KHBIL T, FAMRFLLT, FERSFEAV, BRESCHBGEMEEE T2V AT L E2EY EiF K,
ez, RVEVBEETBHSRA N ARRAVESESE, BT (25FC) TEB-¥Z7a7X2 LI ro
FLe DS L THREBREEBRTIM, 1 5ECIKAHNTILE, a-v7rTXFRANIVOFLVEBREET DL
SIERHZEERH LA SOICEEXOERCIKTHALy-v 707X A NI VO VELRRETHILER

HLl, ZOBRBESFLLTOYIZaTF XA N VRV LOREERALE—ETZ, TRbLL, HFV
NATORKEFERMARBAS L LRI LRI LE,

SHIZFRARYFELTTFZHA LV EAVWERE, v 27aFX2A NI v NVEF7F VUBRSVICHEAL
T EBRMEEBRBCRRT A LR R L, §RbL, 1 —F7F VU FMEB-V I RrTRR RN VYOS
BELRVR, 2—FT7FVLIOFNVIEE-VI/RTEXR NI OFNMTHEE L, BREEBRLE,

EBLEIVAFATI)F7E VY EFAMSFLELTAVSAE, pHEX D FLOEELHBTEHI L &R
L. T/2bbE, pH3UTTRSZ MYFIRAZT L LAR MAVTIEEBY R ERRWA, pH4U ETERS
ZRSFIEFHEICRY, V7 aFFR R VIRV RAERSZ EITEY . AR MV L EEE UARME & A L7,

ELIFRARSFELCE LY R AVEREBA KPP TR y- Y70 TFXR N VOFLVDERTF RNV EREER
LCHEEEBR LN, KEPAFLALTZ 4% F (DMSO) &D1 : 1 OREBEEFTIHB-vI/rnT*
AR VOFNVEDBFEATHILEZHRVELE, ZRIKFTRE VY S FIZ2BEELBRT I LDICAEL
Ry BARLAERy-VI/OTFXRRNY VOV EDOREALER, KEDMSODREREFTIIY L VS
FIIEEELRY, B-Y7aTXRA NI OSNEDBBEETHI L ERELE,

INLORERBFVTHLAFLALTOREZHACERT CERHRERTERLEZ S DT, Nature
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