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Dissolution of Glibenclamide Polymorphs

Young-Taek Sohn and Bo-Young Um

College of Pharmacy, DukSung Women's University, Seoul, 132-774, Korea
(Received June 9, 1997)

Glibenclamide is a second generation sulfonylurea that is orally active as a hypoglycemic drug. It
exists as a crystalline powder which is sparingly soluble in water. It was investigated that the
potential of glibenclamide to exhibit polymorphism. Three polymorphic modifications (form 1, form 2
and form 3) and three pseudopolymorphic modifications (form 4, form 5 and form 6) were obtained
by crystallization from different organic solvents. The isolated crystal forms were characterized by
differential scanning calorimetry(DSC), thermogravimetric analysis(TGA) and X-ray crystallo-
graphy powder diffraction studies. Form 1 was the most stable and melt at 175.4°C. Form 2 was
metastable and melt at 151.0°C. Form 3 was a new polymorphic modification because it was
different from form 1 and form 2 in X-ray crystallography powder diffraction data. Form 4 was a 1:
7(toluene : glibenclamide) toluene solvate; form 5 was a 1:5(toluene : glibenclamide) toluene sol-
vate: form 6 was a 3:8(pentanol : glibenclamide) pentancl solvate. All forms were stable in 3-
month storage under 0% or 100% humidity condition. The dissolution rate of form 4 was highest:
those of form 2, form 3, form 1, form 5 and form 6 followed.
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TGA #2148 vg3 2},

* temperature range : 40~250°C

» heating rate : 10°C/min

X-ray crystallography #4274 t-g-3 2t}

« filter : Ni
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*30kV, 20mA
* angle range : 5~50°
* angle zoom ' 3
* smoothing : 5
*» peak width: 5
* peak steep : 5
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Figure 1—DSC curve of form 1.
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Figure 2—TGA curve of form 1.
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Figure 3—DSC curve of form 2.
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Figure 4—TGA curve of form 2.
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Figure 6—TGA curve of form 3.
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Figure 7—DSC curve of form 4.
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Figure 8 —TGA curve of form 4.
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Figure 10— TGA curve of form 5.
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Figure 12— TGA curve of form 6.
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19G Table II— X-ray Crystallography Data of form 3

20 + Angle 20 Intensity D-value
80 b 9.497 773 9.299
_ y—v——y 11.283 261 7.831
S ot b 14.960 314 5.915
N 18.039 489 4.913
g or 22.266 2350 3.989
A 27.038 467 3.204
- 29.036 586 3.073
g 31.243 359 2.861
E 34.566 283 2.592
39.880 199 2.258
44.633 187 2.028
47.533 138 1.911

Table IV— X-ray Crystallography Data of form 4

0 20 - 40 ¥ "60 80 100 120

Time (min) Angle 26 Intensity D-value
Figure 13— Dissolution patterns of each polymorphic 1?32; %:13 ?gg?
modification: of glibenclamide in distilled water at : ’
37+0.5°C. Key:® :form 1, ® :form 2, V:form 3, ¥ 14.960 314 5.915
‘form 4, o :form 5, ®:form6 18.039 489 4.913
’ 22.266 2350 3.989
27.038 467 3.294
Table I— X~ray Crystallography Data of form 1 © 929,036 586 3.073
Angle 20 Intensity D-value 31.243 359 2.861
34.566 583 2.595
11.648 869 7.590 39.880 199 2.258
16.105 586 5.498 44.633 187 2.028
18.868 1312 4.699 47.533 138 1.911
21.183 1128 4.190
23.120 906 3.844
25.233 273 3.526 Table V— X—ay Crystallography Data of form 5
ggggg ‘2123 gggg Angle 26 Intensity D-value
32.213 352 2.776 8.900 274 9.929
37.433 226 2.400 11.166 535 7.914
41.860 17 2.156 15 090 383 5 865
44,966 146 2.014 ’ ’
47.600 133 1.908 19.103 934 4.643
: 22.443 951 3.957
. 28.566 341 3.122
Table II— X-ray Crystallography Data of form 2 31.375 293 2.848
Angle 20 Intensity’ " D-value 38.600 206 2.330
- — 44,800 196 2.021
9.733 288 9.079
11.738 601 7.532
ig Zgg Zgg 2‘51(1)? Table VI— X-~ay Crystallography Data of form 6
19.206 696 4.618 Angle 26 Intensity D-value
2411 ggg Zgg g %(1)2 11.630 729 7.604
27.357 354 3.257 16.066 466 5.513
30.350 292 2.943 18.936 1060 4.683
32.642 246 2.741 21.240 1074 4.179
37.583 205 2.391 23.218 850 3.827
43.200 187 2.092 27.754 457 3.211
30.044 288 2.971
‘ -32.454 289 2.756
toluene solvate, form 6& pentanol solvate?!H], ©] 37.600 227 2.390
2279 ARE 1 EAe o€, = solvate) 42.150 183 2.142
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