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ABSTRACT-To evaluate the site-specific permeation of aspalatone (acetylsalicylic acid maltol ester, AM) through gas-
trointestinal tract, the enzymatic degradation and permeation studies were carried out using gastric, duodenal and jejunal
mucosae of rabbits. It was found that 15.2+11.4%, 11.61+5.2 and 0.8 £0.6% of the donor dose of AM, salicylmaltol (SM)
and aspirin (ASA) permeated through the upper gastric mucosa after 8 hr of permeation, respectively. After 8 hr of AM per-
meation, SM and ASA were measured to be 15.01 1.7 and 2.6+ 0.8% of the dose in the donor solutions, respectively, and
salicylic acid (SA) was not detected even after 6 hr, suggesting a very low gastric damage. For the gastric mucosa, the
increase of donor dose from 100 to 1,000 ng/ml increased the permeation flux dose-dependently (r=0.9905). For the duode-
nal and jejunal mucosae, however, AM was fully degraded into SM and SA due to the esterase activities within 30 min.
AM and ASA were not detected in the receptor solution. This result indicates that AM is not a prodrug of ASA. Addition
of potassium fluoride (0.5%) into the donor solution delayed the degradation of AM, but did not allow the permeation
through duodenal mucosa even by the inhibition of esterase activity. The addition of dimethyl-B-cyclodextrin and 2-hydrox-
ypropyl-B-cyclodextrin (5%) into the donor solutions also did not show favorable effects on the permeation of AM through
various mucosae. In comparison of permeation rates of AM and ASA through the upper gastric mucosa, the flux of ASA
was 4.2 times faster than AM based on the molar concentration. ASA also was fully degraded in the donor solutions faced
with duodenal and jejunal mucosae within 2 hr, and was not detected in the receptor solution, suggesting a slower metab-
olism compared with AM .

Keywords—Aspalatone, Aspirin, Permeation, Gastrointestinal Mucosa, Enzymatic degradation, Potassiuom fluoride,
Cyclodextrins
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Figure 1-Disappearance of AM and appearance of its hydrolytic
products in the donor solution and permeation into receptor solution
through -an upper gastric mucosa.

Each point represents the mean = S.E. (n = 3).
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Table HI-Apparent First-order Disappearance Rate Constants
(k) and Half-lives (t,) of ASA in Donor Solutions Faced with
Various Rabbit Mucosa Specimens at 37°C

Mucosa k( X 10°hr) tyya (hr)

Upper gastric mucosa 7.5 £ 3.0 16.8 £ 9.9
Lower gastric mucosa 41 £ 04 171 £ 1.6
Duodenal mucosa 204 £ 43 0.38 £ 0.1
Jejunal mucosa 259 £ 74 0.29 = 0.1

Data were expressed as the mean + S.E. (n=3).
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Figure 7-Degradation of ASA and formation of SA in the mucosal
and serosal extracts of gastric mucosa. Each point represents the
mean = S.E. (n = 3).
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Figure 8—Degradation of ASA and formation of SA in the mucosal
and serosal extracts of duodenal mucosa. Each point represents the
mean = S.E. (n = 3).
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Table IV-Apparent First-order Degradation Rate Constants (k)
and Half-lives (ti) of ASA in Various Rabbit Mucosal and
Serosal Extracts at 37°C

Mucosa Extracts k( X 10°hr™) ty (hr)
: Mucosal 25+038 32+£8
Gastric
Serosal 59 £ 0.2 11.8 £ 03
Mucosal 432 £ 30 0.16 = 0.01
Duodenal
odena Serosal 56 + 13 14 £ 0.34
Jerunal Mucosal 301 + 14 0.18 = 0.01
un;
! Serosal 85 & 11 0.85 £ 0.1

Data were expressed as the mean + S.E. (n=3).
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