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If drugs are made from nanoparticles, their formulations can be more effective than the conventional ones. Especially,
water insoluble drugs having low absorption rates into our body could show improvement in their absorption and
bioavailability by decreasing their particle sizes to nanometers. In this study, polyvinylpyrrolidone (PVP) and various
sugars were employed as stabilizers for the nanoparticles of a water insoluble drug, ltraconazole. Nanoparticles were
successfully produced by the wet slurry process for five days. Then, spray drying converted the aqueous dispersions into
dry powders, and the redispersibility of dried nanoparticles into water was investigated. The effects of temperature,
pressure, and flow rate were studied to understand the importance of processing variables on redispersibility. [t was
found in particle size analysis that nanoparticles containing sugars have better redispersibility than those without sugars.
Additionally, the mainly spherical morphology of dried nanoparticles was identified by SEM (Scanning Electron
Microscopy) and AFM (Atomic Force Microscopy).
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Table 1. Effect of Sugars on the Mean Particle Size of Dr ®m Sucrose
Dispersion (Parenthesized Numbers are Standard Deviations) : O Mannitol
(%%’4: um) 15 a @ & Lactose
ri v No sugar
Sugar  Before (0 day) 1 day 2 day 3 day o % Lactose added prior to drying
(um) comminution ~ comminution comminution comminution @ a
£ 10}
Trehalose 109.86(228.58)  0.37(0.11) 0.33(0.03) 0.30(0.08) 2 o ©
Sorbitol  104.27(221.53)  0.30(0.08) 0.28(0.08) 0.53(1.15) § ngw
Sucrose  6.26(6.19) 036(0.10)  029(0.08)  0.27(0.08) gL e ﬁ
v
Mannitol 6.74(6.71) 0.31(0.08) 0.29(0.09) 0.28(0.09) g
Lactose 6.91(6.94) 0.29(0.08) 0.35(0.08) 0.27(0.07) s
No Sugar  6.77(6.79) 032(0.08)  027(0.07)  0.30(0.09) 0 he®
1 L
. 0.1 1 10 100
4 22 71AE g4 oluX = YigdAke] B AuAE FE Particle diameter (um)
31 A o U] wiell bdeh vhesiaks skl fieth 1 Figure 1. Redispersion (size distribution curves) of drug particl
v R} P SHA 9} Fo] EA stellA oFEC] FAR A Bkl prepared in the presence of various sugars.
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Table 2. Effect of Processing Temperature on the Mean Particle Size of Dried Powders upon Their Redispersion into Water (Par

thesized Numbers are Standard Deviations) (&H91: pm)
E;t‘c(?:;[; 40 T 50 C 60 C 70 C 80 C
Trehalose 0 29.94(67.41) 12.09(34.68) 1.40(2.12) 30.80(60.70) 32.31(58.11)
1 0.71(0.88) 0.75(1.00) 0.75(0.98) 0.66(0.99) 0.75(1.10)
2 0.58(0.75) 0.66(0.81) 0.63(0.86) 0.54(0.80) 0.58(0.87)
3 0.52(0.67) 0.52(0.73) 0.56(0.75) 0.46(0.72) 0.50(0.77)
Sorbitol 0 2.62(5.60) 57.07(74.04) 75.01(89.89) 7.63(8.12) 5452(67.36)
1 3.78(7.38) 0.82(2.06) 0.93(1.98) 1.05(1.85) 1.08(2.29)
2 0.92(6.04) 0.66(3.04) 0.71(1.51) 0.75(128) 0.74(1.56)
3 2.62(5.60) 0.59(1.62) 0.60(1.24) 0.69(1.49) 0.62(1.26)
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Table 3. Effect of Various Sugar on the Mean Particle Size ¢
Dried Powders upon Their Redispersion into Water

(4l ym)
Sugar s::;lcfrﬁﬁ?) Mean particle size

Sucrose 0 19.89(64.84)
1 0.64(1.23)
2 0.49(1.00)
3 0.42(0.85)
Mannitol 0 26.52(68.16)
1 1.28(2.26)
2 0.84(1.68)
3 0.67(1.41)
Lactose 0 31.79(76.58)
1 0.47(0.75)
2 0.36(0.51)
3 0.32(0.38)
No sugar 0 60.72(89.37)
1 1.59(1.84)
2 1.48(1.75)
3 1.39(1.69)
10 wt% lactose prior to drying 0 43.77(80.85)
1 0.59(1.31)
2 0.51(1.18)
0.47(1.12)
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(D)
Figure 2. SEM micrographs of drug nanoparticles prepared with (A) sucrose and (B) lactose, and
without sugar. (D) is the AFM micrograph of drug nanoparticles prepared with using sucrose.
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