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Enhancement of Dissolution Properties of Poorly Soluble Drugs (IV)
Micronization of Furosemide by Recrystallization Method

Ik-Bae Koh, Sang-Chul Shin' and In-Joon Oh
College of Pharmacy, Chonnam National University, Gwangju 500-757, Korea
(Received April 21, 1988)

The size of furosemide was reduced by the recrystallization method in order to increase the dissolu-
tion rate of the drug. Surfactants or hydrophilic polymers were used to suppress the aggregation in the
crystal formation-growth process of microparticles by dispersing action. Dissolution rate of micropar-
ticles increased remarkably due to the size reduction of microparticle. The particle size decreased with
increasing the concentration of the drug and the dispersing agents, i.e., surfactants or hydrophilic poly-
mers. No polymorphic transition occurred during the microcrystallization process, but the habit of cry-
stal formation was altered in the case of anionic surfactant.
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Figure 1—Scanning electron micrographs of furosemide particles.
Key: (A), original furosemide; (B), microparticles prepared
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Table 1—Size of Original Furosemide and Micropar-
ticles Prepared.

Dispersing Concentration Mean pajjrticle size

agents w/v %) ()
Original — 15.6
Control 0 5.9
Polysorbate 80 0.04 3.7
SLS 0.04 3.2
PVP 0.04 34
MC 0.04 3.8
PEG 0.04 2.1
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Figure 2—Dissolution behaviors of furosemide at 37°C
and 150 rpm.

Key: (A), original; (B), prepared by 0.04 w/v% SLS sys-
tem; (C), prepared by 0.04 w/v% MC system; (D), pre-
pared by 0.04 w/v% PVP system
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Table Il—Effect of Concentration of Furosemide on the
Size of Microparticles in the Presence of Dis-
persing Agents.

Concentration of furosemide Mean particle size (um)

(w/v %) PVP  MC  SLS
0.2 3.4 3.8 3.2
1.0 2.6 3.2 2.7
5.0 1.9 2.7 1.6

Table HI—Fffect of Concentration of Dispersing
Agents on the Particle Size of Furosemide.

Concentration of Mean particle size (xm)

dispersing agent

(W/v %) SLS MC
0.05 3.4x1.6 6.3
0.10 2.2x0.9 3.9
0.25 2.2x0.9 3.4
0.50 8.2x1.6 2.9
1.00 8.8x 1.7 2.7
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Figure 3—Scanning electron micrographs of furosemide microparticles.
Key: (A), prepared by 0.05 w/v% SLS system; (B), prepared by 0.5 w/v% SLS system
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Table IV—Sedimentation Volume and Adhesion of Fu-
rosemide Microparticles in the Presence of

Dispersing Agents.
Concentration of Sedimentation Adhesion
dispersing agent volume (ug/cm?
(w/v %) SLS MC SLS MC
0.05 0.26 0.23 0.40 0.88
0.10 0.20 0.10 0.38 0.39
0.25 0.19 0.09 0.32 0.36
0.50 0.1 0.08 0.30 0.32
1.00 0.17 0.07 0.25 0.29
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