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Effect of Cyclodextrins on the Solubility and Stability of
Aspalatone in Aqueous Solutions
Hye Sun Gwak and In Koo Chun’

College of Pharmacy, Dongduk Women's University, Seoul 136-714, Korea
(Received November 5, 2000)

ABSTRACT-The effect of cyclodextrins on the solubility and stability of aspalatone (acetylsalicylic acid maltol ester, AM,
CAS 147249-33-0), which has been recently found to have an antithrombotic effect, was investigated. The addition of B-
cylodextrin (B-CD), dimethyl-B-cyclodextrin (DMCD) or 2-hydroxypropyl-B-cyclodextrin (HPCD) to the aqueous solution
increased the solubility of AM concentration-dependently. From the phase solubility diagram, stability constants for AM-
B-CD, -DMCD or-HPCD complexes were calculated to be 43.1, 78.3 and 53.0 M. The addition of B-CD, DMCD or HPCD
to AM solution retarded the degradation rate of AM in the acidic region. However, B-CD and HPCD rather acted as an accel-
erator of degradation in the neutral and alkaline regions. DMCD had a stabilizing effect at all pHs studied.
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Figure 2—Phase-solubility diagrams of AM-B-CD (@), -DMCD (
Ay and -HPCD (A) systems in phosphate buffer solution (pH 7.0)
at 37°C.
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Figure 3—Effect of various cyclodextrins (1 X102M) on the deg-
radation of AM at pH 7.0 and 37°C.
Key: O, no additive; @, B-CD; A, DMCD; A , HPCD
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Table I-Apparent First-order Degradation Rate Constants ( X 107 hr') and Half-lives (hr) of AM at Various pHs and Tempera-

tures in the Absence and Presence of CDs

No additive B-CD DMCD HPCD
Temp.(°C) pH
k tin k tin k tip k tin
37 5.0 0.65 107 0.48 143 0.42 163 0.44 158.0
7.0 1.6 44 3.1 22 1.1 62 3.0 23.0
9.0 82 0.85 235 0.30 52 1.5 124 0.56
45 5.0 1.1 63 1.1 61 0.90 77 0.7 95.0
7.0 2.6 27 5.6 12 24 29 4.6 15.0
9.0 182 0.38 474 0.15 128 0.54 270 0.26
60 5.0 33 21 2.7 26 23 29 2.6 27
7.0 12.2 5.7 23.1 3.0 9.2 7.5 15.3 4.5
9.0 931 0.07 1,969 0.03 525 0.13 1,063 0.06
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Figure 4-Arrhenius plots for the degradation of AM in the absence
and presence of CDs at pH 5.0, 7.0 and 9.0, and at 37°C.
Key: O, no additive; @, B-CD; A, DMCD; A , HPCD
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Figure 5-Observed rate constants for the degradation of AM as a
function of CD concentration in phosphate buffer solution (pH 7.0)
at 37°C.
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Figure 6-Determination of K, and k. for AM-B-CD and AM-
DMCD systems by plotting kinetic data according to Eq. (2).
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