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Development of essential oil of Alpiniae zerumbet self-emulsifying drug release
system

WU Chao-hua, YAN Jun-li, WANG Yi, WU Lin-jing, SHEN Xiang-chun, TAO Ling
High Educational Key Laboratory of Natural Medicinal Pharmacology amd Drugability of Guizhou Province, Guiyang Medical
University, Guiyang 550025, China

Abstract: Objective To optimize the formulation of essential oil of Alpiniae zerumbet self-emulsifying drug delivery system
(EOFAZ-SEDDS) and evaluate its pharmacological properties. Methods The emulsifiers, co-emulsifiers and ratio of emulsifier to
co-emulsifier (K,) were selected through the pseudo-ternary phase diagram method, using emulsified area as selection index, and
determine the optimal prescription. The appearance, particle diameter, self-emulsification efficiency, and stability were evaluated.
Results The optimal SEDDS was composed of volatile oil (60%), Kolliphor HS 15 (20%), and anhydrous ethanol (20%). The
appearance of EOFAZ-SEDDS was translucent diluted-yellow solution. EOFAZ-SEDDS diluted with water to form milky and pale
blue emulsion with a particle size of (171.67 + 7.64) nm and Zeta potential of (—11.51 + 1.22) mV. The emulsion was observed to be
spherical by transmission electron microscopy and distributed evenly. The self-emulsifying time of EOFAZ-SEDDS in hydrochloric
acid (0.1 mol/L) was short. With the increase of the volume of medium, the self-emulsifying time was prolonged. The precipitation and
delamination of EOFAZ-SEDDS were not observed within 24 h after self-emulsifying, and no stratification was observed after 30 min
centrifugation. Conclusion The EOFAZ-SEDDS prepared by optimum formulationthe of this study has a good particle size and good
stability.
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Fig.1 Pseudo-ternary phase diagram of different emulsifiers
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Fig.2 Pseudo-ternary phase diagram of different proportions of composite emulsifiers
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Fig.3 Pseudo-ternary phase diagram of different co-emulsifiers
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Bt Ab 77 4% FT 5 EOFAZ-SEDDS 4 A v i
FEUIRAA, CKBEIIN 100 & 37 C MK
B, BUEEH 2% gy, E RSN, 4
RIE7R, EOFAZ-SEDDS HIULG 2EREAR, K
NS, UL S

5 EOFAZ-SEDDS AUEESBERA
Fig. § TEM photograph of EOFAZ-SEDDS after

emulsification
24 hif?

F i Ak T ) % T/ EOFAZ-SEDDS, & &
BEE A, FOGRL RS E A E Rt . 45 R BoR
EOFAZ-SEDDS [J~F¥JkifE N (171.67£7.64) nm
(n=3), ZEFIKE 6.

2.5 Zeta BALANE

B e Ak 75 1) 4% Fir 48 EOFAZ-SEDDS, f 37 C
ZTRKRRE 100 15 )5, AT Zeta FAALIE . 45K
HIH: Zeta HAAZN (—11.51+1.22) mV (n=3), W
Kl 7.
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Fig. 6 Particle size distribution of EOFAZ-SEDDS after

emulsification
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Fig. 7 Zeta potential distribution of EOFAZ-SEDDS after

emulsification

2.6.1 SrEUNRAISCE RS FR R AL A 7 £ i
#3 EOFAZ-SEDDS 0.5 g, 437 50 mL 47K 0.1
mol/L HCI ¥~ PBS (pH 6.8), T 37 CIHIE/KH
TR, HVEM Sl sk EOFAZ-SEDDS #12] 77
HOSCAL BT 7 PO TR) R AR . 45 SRR, EOFAZ-
SEDDS 7£ 0.1 mol/L HCI ¥ B FLAL I A 4,
W 1.

2.6.2 MTARRIE ARYE “2.6.17 BB ERLE R,
JEHL 0.1 mol/L EhE N/ HU L, 1E 37 CHKMEF,
%% EOFAZ-SEDDS 73 Hil4E — IR A 504 100
150 mL 80 B I H FLARCR . R BoR, BEE
AR I, B IR R 2K, WK 2.

#z1 TRNEN BRI EOFAZ-SEDDS B WEZEMSM (n=3)
Table 1 Effect of different disperse media on self-emulsification efficiency of EOFAZ-SEDDS (n =3)

FaniLolgii H ALK [8]/min S
A 0.96:+0.02 AEml kR, ML
PBS (pH 6.8) 0.69+0.03 AEES AR, BEHFREGIE
0.1 mol/L #5 1% 0.63+0.02 AAEH AR, BEEEIEOAY

%#2 N EOFAZ-SEDDS BILUMENEM (n=3)
Table 2 Effect of different medium volumes on self-emulsifying efficienty of EOFAZ-SEDDS (n = 3)

oy BT R A R/mL B 1) /s S0
50 0.63£0.02 AR, BHREGIA
100 1.11£0.03 FAGE AR, IHERIEGOA
150 1.7240.04 FLEEGI R, BHRE G
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2.7 EOFAZ-SEDDS f&E £ =

2.7.1 FRAAFINT EOFAZ-SEDDS #25E 1t i
# 0.5 ¢ EOFAZ-SEDDS 43 ] 20, 50+ 100 mL 4
KRG, THIEM 4 CFE 24 h, WEIEA
Iy FRERRREE WAL E T R EZERE H, 4000
r/min 250> 30 min, W%, 25K, MEMBAR
g hn, Tk THIRIER 4 CH4MTE ,, EOFAZ-
SEDDS HIFLLJE 24 h WK WA TUE AR 2
P, HEG 30 min iR KRESZ. WK 3.
2.7.2  AES U F AT EOFAZ-SEDDS Fa i P (115
i) ¥ 0.5 g EOFAZ-SEDDS 43 % FH 100 mL £1i7K .

0.1 mol/L HC1 {&¥#. PBS (pH 6.8) ¥ikt)a, T
B4 CTFCE 24 h, WEPUEM D E; IR
JEEFLE T HIERXE S, 4 000 r/min &L 30
min, W%, 455K, EOFAZ-SEDDS 7£ A [ 73 B
A B FLAL S 24 h IR WA DUE P2 AR 2 JE 30
%, H#% 4000 r/min 20> 30 min AN KESE . B
A[F 4B A i % EOFAZ-SEDDS [ FUAY J5 1 Fa 5 P
TR . L3 4,
3 it

AN AL XHE KT 30 mV B, R R,
{HARSLES Zeta LA E 45 R 7K, EOFAZ-SEDDS

%3 A REHBEIRST EOFAZ-SEDDS FLILEHEMRISNE (n=3)
Table 3 Effects of different dilution volumes on stability of EOFAZ-SEDDS after emulsification (n = 3)

IR M BEAR AR /mL S LR EE
W 20 AEES R, BEHFREGIE RIIIR
50 FEES R, BEHFREGIE RIWI IR
100 A EES R, BHFREGIE RII IR
4°C 20 AEGE R, iR EOIL RII IR
50 AEGE— R, iREOIL RII IR
100 AEGOE R, iR EOIL RII IR

R4 TEDENEXT EOFAZ-SEDDS FLILETAEMEISN (n=23)

Table 4 Effect of different disperse media on stability of EOFAZ-SEDDS after emulsification (n = 3)

T I H S B R E N
i ik FAAEH R, BEAREAILS KI5 IE
0.1 mol/L HCl ¥ ¥ FAAEH R, BEAREAILS KI5 IE
PBS (pH 6.8) FLABAL KRR, BEHRE AT =
4°C alik FLABB— R, WEHIRE AT F =
0.1 mol/L HCl ¥ ¥ FAAEH R, BEAREAILS PV
PBS (pH 6.8) ABEEH AR, BEHREAIE =

H LG Zeta AN (—11.51+£1.22) mV, 3
A BT E M, TREFVMIA A R RS T8
FUATRIE, 2 ()7 B AL e e iR SRR,
B /I s S V2T T R A7 240 0 M A 1 1 59 4R 2 1 A
FLH T BA B A i 1

SEDDS & [1lkf5, 75 B Wil H s AW ke,
— 7 T LA FIR L B, R F 2 5 M sk L T P 1)
FaEtE, H—J7 B pH EXFLAE T A
g, Kk, %% SEDDS HIFRfE 5K
ANFE B ikt SEDDS Fa e YE I, SR
SEDDS #f A& P Ji5 A2 T A3 e AR AT A AR S
BRHEER . SRR EYH, EOFAZ-SEDDS H
FUA S5 BIRSE A SR BAR R pH (AR .

L] T EOFAZ-SEDDS 7& B I#iE # 3 UL 5 A %2
B iE pH {20, HAE B sy ik ik K&
B, Rtk R, ff EOFAZ 7E# B MiE Wil
A LA LIRS AAAE, AR THEm EOFAZ 1k
AR N

BENR A RSN 1 B T LA, FLRets W35 b
iRk Fnsk J, FAEREGE, mHEKE AR
SRFLAHR, 2 B AT AN 22 A YE ok LA 7
35 7R F AL 7] Kolliphor HS 15 FEMEAIXT &K, H
ERER LIS RS FT, FREER, FE4
BRI 2 ML, R i) A T L I e e FH R ALAL
Flz U, AR TR O = ok & T R X I
(178 Ak 2 2 s FH B JIE AT Kolliphor HS 15, LAK
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TAERBE NSRRI ZER .. RRAERER, 5§

FUBLS ] Kolliphor HS 15 YEAFLLRIARELES, A

BEMRVE MR GG, IR, H2

HE IR AT Y 7T B e PR O I 2 9 1 T LA

EOFAZ 78 %, Wmifol 2%, SR

PP RN BEAR 2R ACR AT (HLB) AHIK,

R AR TR HLB 2 3~4, By R KGR HLB 24 5~

70, SEH T WO BUMELIHI & . IR A 7T S

¥ F Kolliphor HS 15 1E NFLA4L5 .
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