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Preparation and Formula Optimization of Harmine-loaded Ethosomes
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( Chinese Materia Medica, Shanghai University of Traditional Chinese Medicine, Key Laboratory for
Standardization of Chinese Medicines, Ministry of Education, Shanghai Key Laboratory of
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[ Abstract ] Objective; In order to provide a certain reference value for the follow-up research and
development of harmine, harmine-loaded ethosomes were prepared and its formula was optimized. Method :
Harmine-loaded ethosomes were prepared by ethanol injection method. With the volume fraction of ethanol, the
amount of phospholipids and the ratio of phospholipids/cholesterol ( P/C) as factors, the particle size, Zeta
potential and encapsulation efficiency as evaluation indexes, central composite design-response surface methodology
was used to optimize the prescription of harmine-loaded ethosomes. The preliminary stability of the ethosomes was
also evaluated. Result: The best prescription for harmine-loaded ethosomes were 0. 03% of harmine, 1.13% of
lecithin, P/C ratio of 41.55:1 and 28% of ethanol volume fraction. The prepared ethosomes were round with
uniform size and well dispersed. The encapsulation efficiency, particle size and Zeta potential of harmine-loaded
ethosomes were 79.0% , 124.8 nm and - 57.1 mV, respectively. Conclusion: The preparation process of
harmine-loaded ethosomes is simple. The prescription design is reasonable with good stability, which lays the
foundation for the further study on the transdermal delivery of harmine-loaded ethosomes.
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Table 1 Analysis of central composite design for optimizing formula

of harmine-loaded ethosomes

X, o8 X, X, e Zeta fi R
No. BN BB BBEE- (V) BE(Y)  (¥)
/% /% 8 [E EE /nm /mV /%
1 24.23 1.13 18.45:1 140.5 -41.6 77.0
2 35.77 1.13 18.45:1 103.8 -56.4 43.6
3 24.23 2.87 18.45:1 226.7 -47.6 85.6
4 35.77 2.87 18.45:1 144.8 -57.7 57.9
5 24.23 1.13  41.55:1 133.1 -49.8 82.6
6 35.77 1.13 41.55:1 101.9 -49.5 44.3
7 24.23 2.87 41.55:1 224.1 -43.1 79.5
8 35.77 2.87  41.55:1 148.3 -42.2 60.3
9 20. 00 2.00 30.00:1 241. 4 -33.8 87.5
10 40. 00 2.00 30.00:1 125.9 -51.3 42.6
11 30.00 0.50  30.00:1 81.4 -56.9 42.5
12 30. 00 3.50 30.00:1 172.7 -50.2 64.6
13 30. 00 2.00 10.00: 1 149.5 -58.8 74.5
14 30.00 2.00 50.00:1 139.8 -51.8 72.5
15 30. 00 2.00 30.00:1 140.8 -52.8 75.2
16 30. 00 2.00 30.00:1 145.6 -50.4 75. 4
17 30.00 2.00 30.00:1 143.7 -50.4 76. 8
18 30. 00 2.00 30.00:1 148.0 -50.8 78.2
19 30. 00 2.00 30.00:1 147.3 -56.5 74. 1
20 30. 00 2.00 30.00:1 157.9 -55.1 73.2
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Fig.1 Response surfaces of effect of different factors on prescription process of harmine-loaded ethosomes
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Table 2 Preliminary stability of harmine-loaded ethosomes

. B 8] kLR Zeta HL{if (e K
/d /nm /mV /%
1 119.17 £2.50 -50.2+£0.5 85.75 +2.51
30 124.50 £1. 71 -47.9£2.0 83.18 0. 37
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