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1. Supplementary information relating to sample preparation

1.1. Problematic issue of sample preparation
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Figure S1. A photograph showing adhered Toc onto the Teflon magnetic bar in the sample mixture of 15
mM Toc and 10 mM aqueous CDs solution (Left: f-CD-added system, Right; y-CD-added system).

1.2. Sample II-1:4
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Figure S2. (a) Photographs and (b) contained vitamin E (Toc) conc. [mM] for the sample II-1:4, in 10 wt%
of cyclodextrins (CDs)/Toc mixtures. For (b), the left bars showed the ideal Toc concentrations under the
estimation that all Toc could be dispersed and the right bars showed the practical values in the

homogeneously dispersed portion. The phase separation as observed in (a) reduced the Toc content in the

dispersion as shown in (b).
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1.3. Sample II-1:2

The dispersion of II-1:2 from the solids of y-CD/Toc mixture showed apparent concentration dependent
aggregation behavior (Fig. S3). For instance, when the 1.0 wt% and 0.5 wt% dispersing systems, the
precipitation was apparently observed in each system, whereas no such precipitation was confirmed for
0.15 wt% dispersion system. Moreover, when the dispersing particles were filtrated through a 1.0 um
nanopore membrane filter, the persistence of nano-dispersion states with semitransparency was
confirmed for 0.15 wt% and 0.5 wt% samples, respectively. It means that the small sized aggregate formed
in the low concentration system, for the degree of semitransparency have increased with the decrease of

the concentration of y-CD/Toc mixture. Thus, the schematic image as shown in right of Fig. S3 was

described.
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Figure S3. Photographs and schematic image of concentration—-dependent aggregation behaviour for y-

cyclodextrin (CD)-vitamin E (Toc) mixture.
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2. Discussion on inclusion complex formation

2.1. Phase solubility test of CD-PMC systems
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Figure S4. Phase solubility diagram of the cyclodextrin (CD)-2,2,5,7,8-pentamethyl-6-chromanol (PMC)
system. The increase of PMC concentration indicated the formation of inclusion complex between the two

components.

2.2. Emission property of co-precipitated solids consisting Toc and CD
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Figure S5. Fluorescent quantum yield of Toc in the co-precipitated solids (Charged vitamin E
(Toc):cyclodextrin (CD) ratio = 1:4). Only the y-CD/Toc solid showed a high quantum yield owing to the

formation of stable inclusion complex.

54



2.3. FT-IR spectrum of the co-precipitated solid
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Figure S6. FT-IR spectrum of the co-precipitated y-cyclodextrin(CD)/vitamin E(Toc) solid (Charged
Toc:CD ratio = 1:2).

3. Radical scavenging test for co-precipitation solids
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Figure S7. Time dependence measurement of ABTS radical scavenging test for II-1:4 of y-CD-Toc mixture.
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