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Abstract — Physicochemical properties of aspalatone (acetylsalicylic acid maltol ester, AM), which has been
recently found to have an antithrombotic effect, were studied in terms of solubility, dissolution, partition coef-
ficient (Pc) and stability. The solubility of AM at 37°C was about 1.2 mg/ml and the P, value for n-octanol/
water and chloroform/water was 11.4 and 382.6, respectively. Dissolution rates of AM at pH 1.2 and 6.8 were
more than 80% within 30 min. The degradation of AM followed apparent first-order kinetics, and was depen-
dent on temperature, pH and ionic strength. From the pH-rate profile, the optimal pH was found to be at around
4.0. Half-lives at pH 1.2 and 6.8 were 33.5 and 44.4 hr, respectively. The degradation rate of AM at pH 1.2 was
somewhat faster than that of aspirin, but at pH 7.0, the degradation rate of AM was slower than that of aspirin.

Key words [_| Aspalatone, Solubility, Partition coefficient, Dissolution, Stability

FEA XBAZ 94 9y AL e ok
80~325 mg/day®] A-8ko 2 FLREA el 7|1at = o
BA 2] o] 1A= e] ShtPatono 5, 1998; Brown
> 1999). kx| A4 -S4 JA L= prosta-glandin
H synthetaseZ- opE3)31e] AZ2LA1AA9] A)S 1]
7tgH ez AAlEl] dEe Aoz g 9lek(Roths}t
Majerus, 1975; Burch 5, 1979).

et oham]R2- gk & o g AT Aok $E
& 5 (Roderick §, 1993)8h=4 ol AZ2FA|A
A2l AA2 & ¢35 =]l W& prostaglandin E ] M.
e gyl A9 9 7)dgviAwerye}t Loscalzo, 2000).
olegt ofAu|Fell 23t AT AR THAATIHEA
AE-E Zhe A2 FAR FiolA Han 5(1994)°] o}
203 DF (33 =8 A] 202 45 E)E oo’ EAA of
2Bl B [ DARIAPEE o2’ 2 (P BA )RR BT
2.1 A 424407 21-3-Y ol 2, CAS 147249-33-0,
AM] (Fig. )& 38190 282 B4 2Ne 53 9
ARG S 2 Il Han 5, 1994).

FTEAYEAM AME opaTH R v]SEt A ZHAZE
A7, dagt A 9 A 2HE-& Vel 9] -2 (Han,
1995), o]=igt & 28-2- o] AF]#AH wans-acetylation

*To whom correspondence should be addressed.

0
O“‘g"‘CHg
s
C—
1)

)

HyC
Fig. 1. Chemical structure of aspalatone (C;sH,,0¢: 288.26)
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Table 1. Partition coefficients (P,) of AM between buffers and
oily phases

P, values
Buffer
n~octanol chloroform
pH 1.2 KCI-HCI buffer 8.8 318
pH 4.06 citrate buffer 8.8 350
PH 7.01 phosphate buffer 11.4 383

Table IL Solubility and partition coefficient (P.) of AM in water-
PG cosolvents

Concn. of PG Solubility P_ values between IPM and
(vol %) (mg/ml) water-PG cosolvent

0 1.05 (0.03) 0.93 (0.22)

5 1.32 (0.09) 0.82 (0.12)

15 2.18 (0.56) 0.63 (0.02)

25 2.94 (0.44) 0.41 (0.02)

50 6.32 (0.51) 0.16 (0.01)

60 8.75 (0.13) 0.12 (0.01)

75 15.62 (0.87) 0.10 (0.01)
100 20.50 (0.25) 0.09 (0.01)

Values on parentheses arc the standard deviation of three
determinations.
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Fig. 2. Dissolution rates of AM in the first (pH 1.2) (O) and
second (pH 6.8) (@) fluids at 37°C.
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Fig. 3. Effect of storage temperatures on the degradation of

AM at pH 7.01. Key: O, 37°C; @, 45°C; A, 60°C; A , 70°C.
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Fig. 4, pH-rate profile for the degradation of AM (Q), SM (£)
and aspirin (@) at 37°C,
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Fig. 5. Degradation of AM and formation of its degradation
products at pH 4.06, 7.01 and 9.80, and at 37°C. Key: O, AM;
®, SM; A, aspirin; A | salicylic acid.
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Fig. 6. Ratio (k;/k,) of first-order rate constants according to
degration pathways of AM as a function of pH.

Table III. Effect of pH on the apparent first-order degradation
rate constants of AM and its degradation products (SM and

aspirin) at 37°C

Rate constants (k, x10% hr'h)

pH

KV k, k, ks ky
1.22 20.7 19.2 5.6 3.9 17.3
2.01 8.2 1.8 5.3 44 6.1
3.22 70 11 6.5 4.1 15.0
4.06 6.1 0.67 7.1 4.6 46.6
5.10 7.1 1.1 5.8 59 51.7
6.08 9.2 29 59 14.4 57.6
7.01 15.6 17.9 8.5 167 59.3
7.96 93.0 91.8 28.6 828 64.4
8.75 601 555 146 26493 897
9.80 4620 4572 980 12839 374
1075 54,125 55713 14,625 7,225 4,597
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