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Optimization of Self-Microemulsifying Drug Delivery System
for Naringenin—3—Cyclodextrin Inclusion Complex by
Central Composite Design and Response Surface Method

WANG Zhangjie, SHI Linglt, HUA Fang, YANG Mengfan
(School of Pharmaceutical Sciences, Anhui Xinhua College , Hefei 230088 , China )

Abstract: This study was aim to investigate the formula of self-microemulsifying drug delivery
system for naringenin naringenin-B3-cyclodextrin (NAR-B-CD) inclusion complex by central
composite design-response surface method. The solubility test of NAR-3-CD inclusion complex in
different secondary solvents and pseudotemary phase diagam were utilized to select components of
NAR-B-CD inclusion complex self-microemulsifying drug delivery system. According to the drug
loading and particle size of naringenin in different self-microemulsifying drug prescriptions, the
optimal prescription was determined using the central composite design and response surface
method. The optimal prescription of NAR-B-CD inclusion complex self-microemulsifying drug
delivery system was composed of Ethyloleate (oil),Polysorbate 80 (surfactant),and PEG 400
(co-surfactant) ,with oil ratio of 14.39% ,and the K, at 2.05. The drug loading of naringenin was
159.435 mg/g,and particle size was 28.35 nm.
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Table 1 Factors and levels of central composite design
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Table 2 Central composite design and response
X (AR B

No. N Hat/(mglg) | KifE/nm
1 14.392 1.293 117.9 51.9
2 14.392 2.707 133.9 41.7
3 35.608 1.293 109.5 70.2
4 35.608 2.707 98.2 45.3
5 10 2 159.1 27.6
6 40 2 128.7 353
7 25 1 105.3 72.9
8 25 3 1172 63.8
9 25 2 149.7 294
10 25 2 148.9 30.2
11 25 2 148.2 29.7
12 25 2 149.3 29.5
13 2 150.4 28.8
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Fig. 1 Different surfactants and cosurfactants on pscudo-ternary phase diagram
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Fig. 2 Response surface plot

capacity and particle size
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Table 4 Verification of the central composite design —
response surface methodology

X it/ (mg/g) HiFE /mm
T A 159.435 28.35
FLYH 157.65 31.98

Hi 2R R 1.12% , ki 2= N 1.28%.
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