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Table 1 Factors and levels of orthogona test for 2.1
syntheszing ultrafine sabutamol sulfate (1)
/ (mol/L) / / (r/ min) /min ,
A B C D
1 0.5 5 300 5 ’
1.0 20 500 10 (0] ' Lo mol,/ .
2.0 50 900 20 !
2 Lo(3%) )
Table 2 Results and analyss of orthogona test Lo (3%) ,
/ (mol/ L) / / (r/ min) / min % 1.5mol/ L , ,
A B C D / nm 1.0
1 1 1 1 1 165  91.98
2 1 2 2 2 275 92.34 mol/ L
3 1 3 3 3 275 92.26 2
4 2 1 2 3 100  95.57
5 2 2 3 1 138 94.89 )
6 2 3 1 2 175  95.42 , 60
7 3 1 3 2 63 96. 13
8 3 2 1 3 135 96. 78
9 3 3 2 1 220 95.77 ’
Ki 715 328 475 523 ' ’
Ko, 413 548 595 513 5
Ky 418 670 476 510 (3)
Rop 302 342 120 13
Ky 276.58 283.68 284.18 282.64 , )
K, 285.88 284.01 283.68  283.89
Ky 288.68 283.45 283.28  284.61
Ry 12.1 0.56 0. 90 1.97 ' [10]
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perimental systems were COz-air-water and CO.-air-NaOH agueous. The overall mass trander coefficients were
tested at various gas and liquid flow velocities. Based on the analyssof the experimenta results by the gasliquid
reaction theory , the mass trander coefficients in gas phase were determined. The mathematical correlation,
Sh=0.0038 Re”* sc”* | of mass trander coefficient of gas phase in hollow fiber membrane lumen was ob-
tained through regresson. The resultsfrom the mode were in good agreement with the experimental data.
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Optimization of process conditionsfor preparation of
salbutamol sulfate ultrafine particles by orthogonal test

XuJding' Liu Xiao-lin® Ld Ji-xia- ChenJianfeng' Jimmy Yun?
(1. Research Center of the Ministry of Education for High Gravity Engineering and Technology , Beijing University of Chemica
Technology , Beijing 100029, China; 2. Nanoimaterids Technology Pte Ltd, Sngapore 139944 , Sngapore)

Abstract : It iswdl known that ultrafine salbutamol sulfate drug particles have higher bioavaibability than larger
particles. A novel reactive precipitation process was used to prepare ultrafine salbutamol sulfate powders. Inthis
work , sa butamol and sulphuric acids were used as reactants and isopropanol was used as a ©lvent. The efects
of the concentration of sulphuric acid, reaction temperature, stirring gpeed and the reaction time on the particle
gze and the product yield of ultrefine salbutamol sulfate were investigated by orthogond test. The ultrafine par-
ticlesof salbutamol sulfate can be obtained and their particle szes can be well-controlled under following opti-
mized conditionsi.e. the sulphuric acid concentration of 1. Omol/L , reaction temperatureof 5 , stirring speed
of 900r/ min and reaction time of 10 min. The particles are needle-shaped , with mean short diameter of 50 60
nm, average agect ratio of 20 35 and narrow particle sze distribution. The product purity is more than 98 %
and its yield reaches 95. 0 %. All those characterigtics were in accord with Chinese Pharmacopoeia (2002) and
B. P. (1993). The operation of the experiment was very smple, and the particles were sparated eadly.
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