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We discovered a phenomenon where spherical micelles with an aggregation
number below 30 become truly monodisperse and exhibit quantized values of 2, 4, 6, 8, 12, 20, and
24. We named this new type of micelle "Platonic Micelle". Furthermore, we demonstrated that ( -1,
3-D-glucan schizophyllan (SPG) forms a novel 1:2 triple-helix complex with oligo-deoxyadenylic acid
(dAX). These complexes were characterized using gel permeation chromatography, multi-angle light
scattering, and synchrotron small-angle X-ray scattering. The oligo-DNA/polysaccharide complexes
hold promise as tools for delivering therapeutic oligonucleotides to immune cells expressing B -1,
3-D-glucan receptors. These phenomena can be understood as ‘“chemical quantum states,™ representing
extremely stable supramolecular assemblies. Our findings offer a robust platform for characterizing
these complexes, which is crucial for advancing nanomedicine regulatory science and transferring

drug candidates into clinical trials.
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Monodisperse Micelles with Aggregation Numbers Related to Platonic Solids (Macromolecular

2020)

Rapid Communications,

[4]
4 6 8 12 20 32

Red: other group
Bile acid dimer Fullerene micelle (Burghardt 2005), SC6AH (Shinkai 1986) Black: Calix
KPiL4 (Nishimura 2013) PACaL3, pH3 (Fujii 2012) .
D(N) ‘/ ECaL3, pH3 (Fujii 2017) Purple: Non-calix
__© SC4AP, 10 mM NaCl (Fujii 2018)
1- 00 brush-coil block copolymer CCaL3, pH3 (Fujii 2013)
(Khelfallah 2005) PEGg,Cal5, 50 mM NaCl (Yoshida 2017)
ECaL3, pH10 (Fuji 2017)
QACaL5, 50 mM NaCl (Fuijii 2017)
| QACaL6, 50 mM NaCl (Fuijii 2017)
0.95 SC4AH, 100 mM NaCl Cel-Cal, pHT 40
Cel-Cal, pH12 40 SC7AHp 10 mM NaCl (Fuijii 2018)
PACaL4, pH3 C10-PEG, 99
PACaL5, pH3
0.90 | 12 PACaL6, pH3 (Fujii 2012)
- 6 Surfactin, 30 mM NacCl (Fujii 2017)
24 CPCaL6, 150 mM NaCl (Fujii 2014)
Y Cl0PEGy, (lee2019)
0.85 — 4 20 30 32 44
: 17
8
0.80 C11-PEG, 9 Tammes (hardcore)
. (Lee 2019)
SCEAHX, 10 mM NaCl (Fuijii 2018) QACaL8, 50 mM NaCl (Fuijii 2017)
_ G1CaL3,50 mM NaCl (Fujii 2017) -
0.75 QACaL3, 50 mM NaCl (Fujii 2017) gﬁggtg gg%ﬁfi;’mgﬁfg&% 2017)
QACal4, 50 mM NaCl (Fujii 2017) Cel-Cal, pH12.25
PEG,,CaL5, 50 mM NaCl (Yoshida 2017) Surfactin, 40 mM Nacl (Fujii 2017)
CPCal3, 150 mM NaCl (Fujii 2014) '
0.70 - €9-PEG, g0
I I I I I I
10 20 30 40 50 60
Scientific Report (2017) + a N N : number of caps
Tammes
Tammes
4 6 12 20 32
pH
pH
Tanford
a

Ap = a“0+ﬁ<%> (@))

a

Ap=a*c[l—-D(a)]+pB (l) 2

a



Ap

Unraveling the Kinetics of Structural Development during Polymerization-Induced Self-

Assembly: Decoupling the Polymerization and the Micelle Structure (Polymer Chemistry 2020)
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