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Effect of Crystal Form(Habit) on Dissolution Rate of
Aspirin and Phenacetin
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Some studies reported physicochemical factors of drugs affecting solubility and dissolution rate.
However, few have been reported about pharmaceutical application of crystal forms (habits). There-
fore, using acetylsalicylic acid and phenacetin as model substances, we monitored the effects of crystal

forms on the dissolution rates.
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Scheme 1— Qutline differentiating habit and chemistry
of a chemical compound.
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Figure 1—Crystal forms of aspirin particles.
Key: a) needle form particles, b) plate form particles.
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Figure 2—Crystal forms of phenacetin particles.
Key: a) needle form particles, b) plate form particles.
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Figure 3—X-ray diffraction data of aspirin.
Key: a) needle form particles, b) plate form particles.
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Figure 4—Names of each plane by Miller index.

a) b)
Figure 5—Contact angles of aspirin tablets.
Key: a) prepared from needle form particles, b) prepared
from plate form particles.

a) b)
Figure 6—Contact angles of phenacetin tablets.
Key: a) prepared from needle form particles, b) prepared
from plate form particles.
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a) b) <)
Figure 7—Contact angles of aspirin particles (plate form).
Key: a) 001 plane, b) 010 plane, c) 100 plane.

-a) b)
Figure 8—Contact angles of phenacetin particles.
Key: a) needle form particles, b) plate form particle.

Table I—Contact angles of aspirin and phenacetin.

Particle Tablet
needle plate needle plate
form form form form

001:76.9°
010:51.9°  61.1° 54.9°
100:60.0°
Phenacetin  72.2° 64.1° 74.3° 79.1°

Aspirin
Aspirin

Percent dissolved (%)

2 4

Time (min)

Figure 9—Dissolution rate of aspirin particles in pH 10.6
Na,CO;-NaHCO, buffer and at 25 °C.

Key: O, needle form particles, @, plate form particles.
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Figure 10—Dissolution rate of phenacetin particles in pH
6.8, Na,HPO,-KH,PO, buffer and at 37 °C.
Key: O: needle form particles, @ : plate form particles.
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Figure 11—Dissolution rate of aspirin tablets in pH 10.6
Na,CO3-NaHCO; buffer and at 37°C.
Key: O: tablet prepared from needle form particles, @ :
tablet prepared from plate form particles.
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Figure 12—Dissolution rate of phenacetin tablets in pH
6.8 Na,HPO,-KH,PO, buffer and at 37°C.
Key: O : tabiet prepared from needle form particles, @ :
tablet prepared from plate form particles.
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Figure 13—Crushing tendency of particles within a die

cavity.
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