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Determination of particle size distribution of budesonide

suspension for inhalation by laser diffraction method "

XIE Li, SU Li, XIAO Yao, ZHANG Rong - qin, ZHENG Ping ™

( Chengdu Institute for Drug Control, SCMPA Key Laboratory for Quality Research and Control of Chemical Medicine, Chengdu 610041, China)

Abstract Objective:To establish a laser diffraction method for the determination of particle size distribution of
budesonide suspension for inhalation. Methods: The Master sizer 3000 laser size analyzer with the Hydro SV wet
sampler was used. The sample solution should be immediately measured after ultrasonication. The measurement
conditions were as follows : refractive index of budesonide was 1. 592, absorbency of budesonide was 0. 01, disper-
sing medium was saturated solution of budesonide containing 0. 5% Tween 80 with refractive index of 1. 33, stir-
ring rate was 1 000 r - min ', and laser obscurations were 6%—12%. Results: RSD of D,, was lower than 2% ,
RSDs of D,, and Dy, were both lower than 5% . The particle size distribution Dy, values of 3 batches of budesonide
suspension for inhalation were less than 5 pm. Conclusion: The method is simple, accurate and producible,
which is suitable for the particle size detection of budesonide suspension for inhalation.
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Tab.1 Results of dispersing medium
I g5 ani S Dyy/ Dsy/ Dyy/ Bk 7%
(number of medium) ( compenent of dispersing medium ) pm pm pm  (residual) /%
1 4% FEALE,0. 1% Triton X —=100(4% sodium chloride 0. 1% Triton X - 100) 0.942 2.035 3.992 0.77
2 0. 1% Triton X — 100 0.919 1. 967 3.706 0.74
3 4% FEALE,0. 5% ki —80(4% sodium chloride 0. 5% Tween —80 ) 0.950 2.024 3.919 0.82
4 0.5% it —80(0.5% Tween —80) 0.911 1.971 3. 840 0.75
5 1.0% it -80(1.0% Tween —80) 0. 890 1.977 3. 867 0.63
6 0.2% ntifi —80(0.2% Tween —80) 0.902 1.976 3.858 0. 67
7 2.0% i -80(2.0% Tween —80) 0.918 2.016 3.905 0. 64
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Tab.2 Results of optical parameter

Z42¢T01 H (investigation item ) 28 ( parameter) Do/ pm Dsy/ um Dyy/ pm 5% 2 (residual ) /%
P12 (refractive index) 1. 459 0.373 0.924 2.958 0.76
1.520 0.452 1.614 3. 600 1. 06
1.592 0.914 2.030 4.010 0.63
% it % (absorbency ) 0 1.029 2.116 4. 148 0. 81
0.001 1.019 2. 108 4.131 0.79
0.01 0.914 2.030 4.010 0. 63
0.1 0. 680 1.707 3.538 0.41
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Fig. 1 Particle size distribution of budesonide suspension for inhala-

tion under different refractive indexs
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Fig. 2 Particle size distribution of budesonide suspension for inhala-

tion under different absorbency
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Tab.3 Results of ultrasonic time

R I ) Dy Dsy Dy
(ultrasonic time) /min  SZ5 (average value)/ wm  RSD/%  FH{H (average value)/um RSD/%  FIJ{H (average value)/um  RSD/%
2 0.929 0. 14 2.039 0.12 4. 045 0.28
5 0. 935 0.072 2. 026 0. 035 4.013 0. 039
10 0.928 0. 067 2.028 0.14 4.031 0.43
2.4.3 PEFEECRAINHAEIEZ FESVIMA B 2 1T IR SRR TN E . Dy Dsy . Do B XI(E
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Fig. 3 Particle size distribution of budesonide suspension for inhalation with obscuration of 18 %
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Tab.4 Results of obscuration

e Dy D5y Dy, .
(obscuation ) / EHIE RSD/ FHfE RSD/ I Rsb/ ( re%idualA) /%
o (average value)/pum % (average value)/um % (average value)/pm %
3 0. 945 0.19 2.058 0.16 4. 062 0. 68 1.01
6 0.925 0.15 2.023 0.12 4.031 0.42 0. 87
9 0.918 0.14 2.036 0.05 4.022 0.09 0.75
12 0. 900 0.22 2.022 0.26 4.031 0.72 0. 87
15 0. 884 0.23 2.003 0.18 3.998 0. 46 1.25
18 0.129 0.48 1. 736 0. 08 3.779 0.39 1.42
RS REEERER W, A3 CE O (A7 BREAE) \5.10 .20 min, T A
Tab.5 Results of precision A LTI E , S5 5R D, Dy, Do ¥ P 55 B B (8]
A% (analyst) J¥5 (No. ) Do/ pm Dsy/pm  Dyy/ pm ibuﬁﬁl‘%’f&’ﬂ@ 40 %%Fﬁ@%’fﬁﬁ%]ﬁ?&ﬁiﬁ
A 1 0.911 1971 3.84 B JB) A R K, 25 W ks 25 R AR TR o R BUAE D A
2 0.935 2026 4013 S AR, ARV RN I R BB, B R A AR R AR
3 0.918 1.9 3.858 FE G, P A UL S R, I S0 BV ACKE St 4T
4 0.918 2.027 4. 005 ﬁ*ﬁ iy‘]u KHE
A o
5 0.913 2.024 3.989
6 0. 894 2.008 3. 956 45 -
RSD(n=6)/% 1.4 11 1.9 N
B 1 0.918 2.036 4.022 35
2 0.904 2.03 4. 057 5 ]
3 0.925 2.023 4.031 »
4 0.912 2017  3.931 e ] !
Q 2 A O e +D50
5 0.910 2.015 3.924 > u D
D T 90
6 0. 908 2.004 3. 868 |
RSD(n =6)/% 0.83 0.56 1.9 s ’ ¢ —
RSD(n=12)/% 11 0.90 1.9 'O
T T 1
0 5 10
¢/ min
A=K 2=y
2.6 FEaEUEES S M4 HERETHERER

B;IZ'K Flct'lﬁﬁ , ?ﬁ “2.17 Iﬁ?ﬁ/fﬁrﬁu%ﬁtﬁt 15'3 @ Fig. 4 Results of sample stability
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Tab. 6 Determination results of sample

#it*5- (ot No. ) Dyy/ pm Dsy/ pm Dgy/ pum
KA22186 1.219 2.325 4.284
KA23041 0.914 2.030 4.010
KA23056 0.611 1. 850 3. 850
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