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Study on the Polymorphism of Sulfa Drugs
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A new form of sulfabenzamide was characterized using X-ray diffraction patterns and differential
scanning calorimetry. Solubility studies demonstrated that, of the sulfabenzamide polymorphs, the new
form was more soluble than form I. Compression of the new form at compression force of 1000 kg/cm?
didn’t induce polymorphic change in the crystal. Similar patterns were also produced through grinding.
The effects of some diluents on the polymorphic transformation from the new form into form I by grin-
ding and compression were also studied. Three diluents, Avicel® , lactose and starch showed no in-
fluence on the polymorphic transformation. The new form seemed to be more snitable for the phar-

maceutical preparation.

Keywords— sulfa drugs, sulfabenzamide, polymorphism, X-ray diffraction, differential scanning

calorimetry, solubility study, effect of diluents.
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Figure 1 —DSC curves of various forms of sulfapyridine
recrystallized from n-propanol (a), isobutanol (b),
n-butanol (c) and ethanol (d).
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Figure 2—DSC curves of various forms of sulfamethoxy-
pyridazine recrystallized from acetone (a), n-butanol (b),
water (c), and n-pentanol (d).
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Figure 3—X-ray powder diffraction patterns of two
forms of sulfabenzamide.
a) new form, b) form I.
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Figure 4—DSC curves of two forms of sulfabenzamide.
a) new form, b) form I.
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Table I—X-ray Powder Diffraction Data for Sulfaben-
zamide

New Form S 1II form

d(A®) Vi d(A°) VL
15.9 89 16.0 59
12.0 5 10.8 26
10.9 79 9.5 45

9.7 11 8.0 32

8.0 100 7.1 53

6.9 8 6.4 51

6.3 22 5.8 5
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5.3 93 4.6 100

5.1 15 4.25 49
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Figure § — Dissolution curves of two crystal forms of sul-
fabenzamide in water at 37°C.
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Figure 6 — X-ray powder diffraction patterns of the new
form of sulfabenzamide by grinding 10 min (a), 20 min
(b), 30 min (c) 45 min (d), 60 min (&), 120 min (f) and 130
min {g).
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Figure 7—DSC curves of the new form of sulfaben-
zamide by grinding 10 min (a), 20 min (b}, 30 min (c), 60
min (d) and 120 min (e).
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Figure 8 —X-ray powder diffraction patterns of the new
form of sulfabenzamide under compression.
(a) upper surface, (b) middle, (c) side
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Figure 9— X-ray powder diffraction patterns of Avicel®
(a), lactose (b) and starch (c).
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Figure 10A—X-ray powder diffraction pattern of the
ground (3hr) mixture (1:1) of the new form suifaben-
zamide and Avicel® (a) and ground (3hr) mixture (1:1) of
the new form sulfabenzamide and lactose (b).
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Figure 10B—X-ray powder diffraction pattern of the
ground (3hr) mixture (1:1) of the new form sulfaben-
zamide and starch (c) and the mixture (1:1) of the new
form sulfabenzamide and lactose under compresion (d).
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Figure 10C—X-ray powder diffraction patterns of the
mixture (1:1) of the new form sulfabenzamide and starch
under compression (e).
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