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Preparation of scopolamine hydrobromide
nanoparticles-in-microsphere system
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Abstract: This study is to prepare scopolamine hydrobromide nanoparticles-in-microsphere system (SH-NiMS)
and evaluate its drug release characteristics in vitro. SH nanoparticles were prepared by ionic crosslinking
method with tripolyphosphate (TPP) as crosslinker and chitosan as carrier. Orthogonal design was used to
optimize the formulation of SH nanoparticles, which took the property of encapsulation efficiency and drug
loading as evaluation parameters. With HPMC as carrier, adjusted the parameters of spray drying technique
and sprayed the SH nanoparticles in microspheres encaposulated by HPMC was formed and which is called
nanoparticles-in-microsphere system (NiMS). SH-NiMS appearances were observed by SEM, structure was
obsearved by FT-IR and the release characteristics in vitro were evaluated. The optimized formulation of
SH nanoparticles was TPP/CS 1 : 3 (w/w), HPMC 0.3%, SH 0.2%. The solution peristaltic speed of the spray
drying technique was adjusted to 15%, and the temperature of inlet was 110 ‘C. The encapsulation product
yeild, drug loading and particle sizes of SH-NiMS were 94.2%, 20.4%, and 1 256.5 nm, respectively. The
appearances and the structure of SH-NiMS were good. The preparation method of SH-NiMS is stable and
reliable to use, which provide a new way to develop new dosage form.
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Figure 1  Drug release from nanoparticles-in-microsphere

system (NiMS) with different tripolyphosphat (TPP): chitosan (CS).
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Figure 2 Drug release from NiMS with different HPMC
concentrations. N=35
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Table 1 Orthogonal factors and levels. A: CS . TPP (w/w);
B: HPMC (%); C: SH (%)

A B C
1:1 0.1% 0.1%
301 0.3% 0.2%
6:1 0.5% 0.3%

Table 2 Maximum and minimum of the independent factors

Factor Yinax Yomin
Encapsulation efficiency/% 20 3
Loading content/% 3 0.5

MR IEAC S0 15 B KA R AR S Y S5 A0
XF T Y i A1 Y i 73 BNEEASAEARSL IR o, 5
Difd, 4R IE 3.

Table 3 Orthogonal design and results

N A B chnceneys_coments
1 1 1 1 1.9 0.3 0.002
2 1 2 2 123 2.2 0.372
3 1 3 3 6.8 1.0 0.045
4 2 1 3 10.3 1.8 0.223
5 2 2 2 17.8 2.9 0.836
6 2 3 1 9.7 1.6 0.173
7 3 1 3 8.6 1.4 0.119
8 3 2 1 10.8 1.9 0.257
9 3 3 2 11.5 2.0 0.300
Ky 0419 0344 0432
Ky 1.232 1465 1.508
Ks; 0.676 0.518 0.387
R 0.814 1.121 1.075
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Figure 3 SEM photography of scopolamine hydrobromide
nanoparticles-in-microsphere system (SH-NiMS)
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Figure 4 Size and distribution of SH-NiMS
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Table 4 Result of validation test of optimal formulations

No. Encapsulation Loading Average
efficiency/% content/% diameter/nm

1 95.6 20.7 1207.1

2 93.8 20.3 1198.3

3 93.1 20.1 1364.2
Average 942+13 204+0.3 1256.5+93.3
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Figure 5 Drug release from NiMS in vitro
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