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Orthogonal molecular assemblies in which different molecular assembled structures coexist
were constructed by the surfactant-mediated gelation (SMG) method. A supramolecular
organogelator, 12-hydroxyoctadecanoic acid (12-HOA) was solubilized at a high temperature in
an aqueous micellar solution of dodecyltrimethylammonium bromide (CTAB), followed by
cooling to obtain a hydrogel. Small-angle X-ray scattering, UV-vis, and transmission electron
microscopy (TEM) proved SMG hydrogels are orthogonal systems in which 12-HOA fibrous
aggregates and spherical or wormlike micelles coexist. SMG hydrogels showed solid-like
behavior, namely the storage modulus was larger than the loss modulus regardless the angular
frequency. The addition of 12-HOA to a Ilamellar liquid crystal formed by
didodecyldimethylammonium bromide enabled forming an orthogonal hydrogel in which
lamellar liquid crystal and gel fiber coexist. Orthogonal hydrogels were also obtained by the
addition of glutamic acid-type organogelators,

N-lauroyl-L-glutamic acid dibuthylamide (LGD) Wormlike Micelle Orthogonal hydrogel
and N-2-ethylhexanoyl-L-glutamic acid \ [ Lo molecue
dibuthylamide (EHGD), to a surfactant micellar b N
solution. When the micelle structure was ! Wa‘:{m&@ 2\
changed from spherical to wormlike, sol-gel NS 2%
transition temperature and viscosity of the A»
SMG hydrogel increased due to the increase MG
in fiber width. Upon heating, multiple fibers
were bundled together, that explains a
peculiar temperature dependence of
viscoelasticity.
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Figure 1. Schematic process of surfactant Mediated Gelation (SMG).
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Figure 2. Samples after adding 12-HOA in
0.15 M CTAB aq. (upper) and 0.15 M
CTAB aqg. + 0.15 M NaSal.
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Figure 3. Storage modulus G’ and loss modulus G” as a function of the oscillatory shear

frequency (w) at 25 °C for the SMG hydrogels (left and center) and the organogel (right).
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Figure 4. TEM images of the SMG
hydrogels.
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Figure 5. Absorption spectra of Rhodamine
6G in water, aqueous surfactant solutions
below and above the CMC and SMG
hydrogels at 25 °C.
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Figure 6. Sol-gel transition temperature of
SMG hydrogel at different anionic/cationic

surfactant compositions.
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Figure 7. Mean gel fiber width in SMG

hydrogel at different anionic/cationic

surfactant compositions.
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Figure 8. Complex viscosity at different

anionic/cationic  surfactant compositions

with (blue) and without (green) gelator.

Open symbol is difference of those.
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Figure 9. Photomicrographs of hydrogel at

different temperatures.
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Figure 10. SAXS and WAXS curves of the
organogel, hydrogel and neat Ly samples at

25°C.
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Figure 11. Storage (G') and loss (G") moduli
of the orthogonal hydrogel (left) and neat
lamellar phase (right) at 25 °C.
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