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Summary : R(+)-alpha-lipoic acid (RALA) is one of the cofactors in the mitochondria and plays a
central role in the energy metabolism. RALA is vulnerable to physical stimuli and it is difficult to use
RALA as a pharma- and nutraceutical purposes in the pure form. In our past study, we have reported
the stabilization of RALA through the complex formation with cyclodextrins (CDs). According to our
in vivo studies (rat studies) the absorption of RALA in the CD complex formation was higher than that
of free RALA. In this paper, we show the physic-chemical properties, which include DSC, SEM
analysis, XRD, FT-IR, Raman spectrum analysis of RALA and its CD complexes, and then we
evaluate the stability and solubility of RALA/CD complex (RALA-CD) aiming to suggest the
plausible absorption mechanism of RALA-CD.

From the results of stability test and the calculated yield, it was revealed that RALA-yCD was the
most suitable for food use. Furthermore, we evaluate the safety of RALA-yCD in vivo and in vitro
study. RALA-yCD showed no toxicity in the acute study, Ames test and the chronic study. As a result,
we confirmed the RALA-yCD is stable and suitable for food. And the solubility test indicates that
protein (albumin) in the simulated mucus solution enhanced the solubility of RALA. Further,
RALA-CD complex was more soluble than RALA itself. At the same time, we examined pH of the
sample solution and it was shown that albumin played the buffer action and kept pH rather higher than
without albumin. Our results show that y-CD complexation enhances its solubility and provides a
possibility to show its own functionality of RALA as a pharma- or nutraceutical purposes.
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Dose group I‘iﬁgﬁ:i Dose (%LA in diet)
VBI1(+) DL-ALA-y CD 8 0.75 w/iw%
DL-ALA-y CD 8 0.75 w/iw%
VBI1(-) SALA-y CD 8 0.75 wiw%
RALA-y CD 8 0.75 w/iw%
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