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In this study, we aimed to make antibiotic-intercalated smectite composites using amoxicillin and clarithromycin
as hygroscopic antibiotics, and gentamicin, tobramycin and netilmicin as non-hygroscopic aminoglucosides, and to
check their drug delivery potential in gastric system using preliminary in-situ column release test for clarithromycin-
smectite composite. All antibiotics were successfully intercalated into the interlayer of smectite by cation-exchange
reaction in the batch experiment. Equilibrium batch test showed that clarithromycin-intercalation followed Lang-
muir isotherm and the possible maximum amount was calculated as 1.811 mmole/g. Clarithromycin was continu-
ously released by the solutions of pH=2, 3, and 4 and the amount was decreased with pH increase.
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Fig. 1. X-ray diffraction result of Na-saturated SMECTA.
Sm; smectite, L-crb; low cristobalite, and Qz; quartz.
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Fig. 2. X-ray diffraction results of antibiotic-intercalated smectite composites. Amoxicillin- and clarithromycin-intercalated
smectite composites(A), and gentamicin-, tobramycin-, and netilmicin-intercalated smectite composites(B).

(B)

120 100
1 (A)
100 -
A 80 —%
S ﬂ _—_
Q a
o B I 60 —
= ‘A
S A e i
g A / I 40
© 40 <
2 J
2 20
0 0
4000 3200 2400 1400

1200 1000 800 600 400

Frequency (cm)

Fig. 3. FT-IR spectra of antibiotic-intercalated smectite composites. Spectra between 2400 and 4000(A) and between 400 and

1400(B) frequency regions.
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Fig. 4. Plot of clarithromycin concentration in smectite(mmole/g)
versus that in solution(mM)(A) and its reciprocal plot(B)
for Langmuir isotherm calculation after batch equilibration
test.
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Fig. 5. Plots of preliminary in-situ column release test
results for clarithromycin-intercalated smectite composites.
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