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Effect of flow rate on dry powder inhalers deposition i vitro

Liang Jian, Hu FuQ iang, Yuan Hong, DaiY ing (School of Pharmacy Science, Zhejiang University, H angzhou 310031,
China)

ABSTRACT OBJECTIVE: To research the effect of flow ‘rate on various particle size deposition in vitro. METHOD:
Salbutamal and carrier particle deposition w ith various flow rate was characterized by means of a tw in stage im pinger (TSI).
RESULTS: The higher the flow rate, the higher the fine particle fraction (FPF) of drug when a larger particle size carrier
( recrystallised lactose, in a median size between 54~ 100um ) was employed in the formulation. However, when the
formulation was employed with the spray drying pow der formed by lactose or mannital w ith salbutamal in a median particle
size between 0. 5~ 6. Sum, the FPF was decreased, as the flow rate increased from 60L * min" to 90L * min.
CONCLUSION: The FPF of physical m ixture formulation is highly dependent upon air flow rate. To spray drying
formulation, the FPF of drug is dependent upon appropriate carrier (mannital formulation) and suitable flow rate (30L*

minT).
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2.2
150g, 200m 1, s 5 s
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10% s >
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10% s 130T,
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Tm 1 30m 1
3 ,  Cyclohaler . s
N 30, 60, 90L* min", 1.5s,
4 s ,225nm
3.1
50~ 100um s
1.
1 ( 54~ 100 )
(n=3,xt5s).
(%)
(L* min™t)
30 3.6£0.4 34.4f83 54677 7.5%1.0
60 2.1£0.3 22,624 63.0£3.1 12.3£1.2""
90 2.0£0.1 33.8%t4.5 46.0£5.0 17.9%1.2" " "
30L* min! ," " P<0.01;" " P< 0.001
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3.2
( 2,3).
2 ( 2% Sw /W)
(n=3, xts).
(%)
(L* minT)
30 10.6£3.5° 39.282 36.8t21 13.5%£3.0
60 4.0t1.2 45.5%1.8 36.2t3.5 14.3%3.1
90 1.6£0.4 46.9t4.7 41.6t4.9 9.9%0. 4
3 ( 2% L w/w)
(n=3,x%5).
(%)
(L* min)
30 12.220.6 33.6%3.1 22.9t1.7 32.0%1.2
60 6.9% 4.1 34.2%1.3  27.4%5.4 31.5%0.1
90 3.8%1.7  42.4%3.1 31.8%1.4 22.0%0.4
(
)
30L* min” 60L* min"
90 L* min"
2(A), (B).
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