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Inclusion complex of sulfamethoxazole with S8-cyclodextrin was prepared by freeze-drying
method in molar ratios of 1:1, 1:1.25, 1:1.5and 1:1.75, and the complex formation was identified by
ultraviolet and infrared spectroscopies, powder X-ray diffractometry and differential scanning calori-
metry. Dissolution rate and solid state stability of the complex were investigated in comparison with
those of sulfamethoxazole powder and the physical mixture of sulfamethoxazole with S-cyclodextrin.
As a result, the dissolution rate and the stability of solid complexes in various relative humidity con-
ditions increased more remarkably than those of sulfamethoxazole powder and physical mixture. But
the difference according to molar ratio of the complex was not recognized.
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Freeze-Drying Method
sulfamethoxazole (5 x 10~4 mole)

(1) add g-cyclodextrin
(5 x 10~4 mole)

(2) add 35m! of water and 7 drops of
28% aqueous ammonium solution

| and dissolve

(3) freeze-dry
(4) dry at 50°C
(5) wash with ethyl ether

l ]

solation residue
[

(6) dry in vacuo at room
temperature

freeze-dried sulfamethoxazole-
B-cyclodextrin system

Schem 1— Preparation of inclusion complex of sulfame-
thoxazole with g-¢yclodextrin.
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Figure 1— UV absorption spectra of sulfamethoxazole-
p-cyclodextrin system.
Key: , sulfamethoxazole; ----, sulfamethoxazole-
B-cyclodextrin inclusion complex
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Figure 2—IR spectra of sulfamethoxazole-8-cyclo-
dextrin system.

Key: (A), sulfamethoxazole: (B), 1:1 physical mixture;
(C), 1:1 sulfamethoxazole-g-cyclodextrin inclusion com-
plex
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Figure 3—X-ray diffraction patterns of sulfamethoxazole-
B-cyclodextrin systems,

Key: (A), sulfamethoxazole; (B), ﬂ-cyclodextrin; ©),
1:1 inclusion complex; (D), 1:1 physical mixture; (E),
1:1.25 inclusion complex; (F), 1:1.25 physical mixture;
(G), 1:1.5 inclusion complex; (H), 1:1.5 physical mix-
ture; (I), 1:1.75 inclusion complex; (J), 1:1.75 physical
mixture.
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Figure 4— DSC curves of sulfamethoxazole-g-cyclo-

dextrin systems.

Key: (A), sulfamethoxazole alone; (B),8-cyclodextrin

alone; (C), 1:1 physical mixture; (D), 1:1 inclusion com-
- plex; (E), 1:1.75 physical mixture ; (F), 1:1.75 inclusion

complex
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Figure 5— Dissolution profiles of sulfamethoxazole-g-
cyclodextrin system in water at 37 + 0.5°C, 100 rpm by
paddle method. :
Key:. o, sulfamethoxazole only; A, 1:1 physical mix-
ture of sulfamethoxazole and g-cyclodextrin; 0, 1:1 in-

clusion complex of sulfamethoxazole with B-cyclodex-
trin s ’ :
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Table I— Residual Content (%) of Sulfamethoxazole-g-
Cyclodextrin System at 47, 80 and 98% Rela-
tive Humidity.

Day

RH% Sample
5 10 15 20 25

SMonly  100* 98.67 97.33 96.00 94.33
1:11C 100 100 100  98.33 97.67
47 1:1.251C 100 100 100 100  98.67
1:1.51C 100 100 = 100 ~ 100  99.00
1:1.751C 100 100 100 100  99.67
SMonly 100 9833 96.33 92.34 88.67
1:11C 100 100  98.37 95.41 93.12
80 1:1.25IC 100 100 100 97.33 96.00
1:1.5IC 100 100 100 100  98.00
1:1.751C 100° 100 100 100 97.00
SMonly 100 96.67 37.64 74.33 60.67
1:11C 100  99.33 98.70 95.31 94.35
98 1:1.25IC 100 100 100 97.54 96.47
1:1.51C 100 100 100 98.00 97.24
1:1.75IC 100 100 100  98.02 97.00
PM 100 - 97.33 88.21 76.37 68.67

*Percent remaining, the mean value of their experimental
results. RH =relative humidity, SM = sulfamethox-
azole, IC = inclusion complex, PM = physical mixture.
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