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Optimization of the Formulation of Huperzine A Binary Ethosomes by Central Composite Design-response
Surface Methodology and Its Physicochemical Properties

FENG Lianjing!, CHEN Xiaoyu?, HUANG Qingde!", CHEN Dan'(l.School of Pharmacy, Fujian University of
Traditional Chinese Medicine, Fuzhou 350122, China; 2.Department of Pharmacy, Fujian Health College, Fuzhou 350101,
China)

ABSTRACT: OBJECTIVE To optimize the formulation of huperzine A binary ethosomes and investigate its physicochemical
properties. METHODS The injection method was used to prepare huperzine A binary ethosomes. Taking lecithin content(X1),
absolute ethanol content(X2) and mixed alcohol content(X3) as the inspection factors, central composite design-response surface
method and overall desirability were used to optimize the formulation with the encapsulation efficiency(Y1) and average particle
size(Y2) as evaluation indicators. The physicochemical properties of ethosomes such as particle size and potential were
investigated. RESULTS The optimum preparation of formulation were the lecithin content of 3.60%, the absolute ethanol
content of 22.50% and the mixed alcohol content of 45.00%. Under these conditions, the average encapsulation efficiency was
(94.05+0.22)%, the average particle size was (260.1+5.7)nm, the Zeta potential was (-20.9+0.3)mV and the PDI was
0.188+0.056. CONCLUSION The response equation established by central composite design-response surface method has
good predictability, and can be used to optimize the formulation of huperzine A binary ethosomes. The obtained ethosomes have
stable properties.

KEYWORDS: huperzine A; binary ehosomes; prescription optimization; central composite design-response surface method
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311 nm; #¥ 30 °C; i 1.0 mL-min~'; #EAERE
10 pL.
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RIASAIE R S A T

224 BAMEXTIRES RS KR mL2S H
TOUEERRE T 50 mL B, P R A A
G, ERZBZE, $#4), 045 um FLIEFEN,
RPASBAPE X RV T o

225 EHIEEIAE SR . X RS R
I P X B 3 940 ) T A R REORORR (i A, e
“2.2.17 WUF kAR, OSSR R, @
PEEIDLE 1, e 25 Rl H, s &,
] 8 0 B ST AR 11 A5l X A2 B R 1
T, Lk,

B

I A

C

0 25 50 75 10 125
t/min

Bl1 maEsees
AR BX BRI TR, C-BAVEXS BRI 1A A2
Fig.1 HPLC chromatogram

A-sample solution; B—standard solution; C—negative control solution; 1—
huperzine A.
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Tab.1 Results of average recovery(n=3)

e AR TR MR Iﬁltloﬁza%/ FI{E/ RSD/
mg mg mg % % %o

1 0.48 0.49 0.95 95.83 9722 247

2 0.95 95.83

3 0.97  100.00

4 040 0.49 0.89  100.00  99.17 146

5 0.88 97.50

6 0.89  100.00

7032 0.49 081  100.00  101.04  1.79

8 0.81  100.00

9 082  103.13
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Tab. 2 Factors and levels

/%
IKF
Xi X> X;

-1.732 2.0 15.0 30.0
-1 2.6 18.2 36.3

0 3.6 22.5 45.0

1 4.5 26.8 53.7

1.732 5.2 30.0 60.0
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Tab.3 Experimental design and results

T4 FEINER

Tab.4 Analysis result of variance

S X% X% X% Yi/% Y>/nm oD WRERIE B M AmE  B¥ir F P

1 268 1817 3634  87.28 417.30 0.21 RIS 1.400 9 0.160 555 0.0066
2 452 1817 3634 9179 440.80 0 X 0.045 1 0.045 1.62 02316
3 268 1817 53.66  90.64 202.30 0.80 X 0.810 1 0.810  28.92  0.0003
4 452 1817 53.66  94.09 215.80 0.89 X3 0.038 1 0.038 138 02679
5 268 2683 3634  79.68 216.40 0 XX 0.016 1 0.016 0.56  0.4704
6 452 2683 3634 88.51 286.10 0.58 XX 0.048 1 0.048 1.70 02211
7 268 2683 53.66 9173 228.80 0.79 XX 0.038 1 0.038 137 02682
8§ 452 2683 53.66  88.03 193.40 0.71 X2 0.130 1 0.130 467  0.0559
9 200 2250 4500  86.83 278.60 0.53 X2 0.150 1 0.150 547 0.0414
10 520 2250 4500  92.19 245.60 0.77 X2 0.220 1 0.220 772 0.0195
11 360 2250 3000 8551 354.10 0.35 Bk 2% 0.280 10 0.028

12 360 2250 60.00  94.43 211.80 0.91 ESPu 0.250 5 0.050 8.14 02419
13 360 1500 4500  91.09 379.10 0.41 R 0.031 5

14 360  30.00 4500  92.79 272.60 0.73 R 1.680 19

15~20  3.60 22.50 45.00 95.41+0.49 248.93+30.45 0.86+0.08

IK LB B (X)) P AE<0.001 , 2 B HX 7 42 5
TOUEE RS T A B, LA TR
3 AHEEX A A TR RS TR s
FREE R - oK CBE S & (Xo)>W R B it (X)) > TR A B
TEXG); URIN X F X2 R e 1 A 5 Wi i 2
(P<0.05); A F.3H0RF W Ly (B (4 52 0 A W8 3 5 i
AT P HM 0.241 90.05, KL FA
W, RIS EIFATEE, " T4 At
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Fig. 2 Response surface and contour map of the influence of two factors on the OD value
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Tab. 5 Comparison of predicted value and experimental
value(n=3)

i T A SCEH TR2E/%
[EES A 95.41 94.05+0.22 430
B mm 271.8 260.1+5.7 ~1.45
2.5 AHH R RE LR
251 A ZJlERAMIES BGEE A2

B e A D 2% IR gy, NnE) L
SRR L, ARE TR, i T s T
A, PRI 3, TIANIESHE, REE
EIE323/ 78

. - e
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- - " .
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i @
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® Sl
® ~* W
o
-
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* . ®
® ' :
® . . s »
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Fig. 3 TEM photography(10 000x)
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Fig. 4 Particle size distribution
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&, 4 CHEATIAE, 430 F%5 0, 15, 30, 60,
90 K% “2.3.17 “2.5.27 MW R ykiE Ha s
SEHPRIAR . Zeta A, ZERWE 6. SEREH, A
O — e ARAE 4 °C 4 FREAEVERE .

£6 AMRT - TEREAIEREEE(FLs, n=3)

Tab. 6 Experimental results on stability of huperzine A
binary ethosomes( X t s, n=3)

t/d 3R /% kit /mm Zeta HL/mV

0 95.01+0.01 253.00+£3.97 -22.19+0.56

15 94.20+0.25 252.37+1.11 —21.95+0.94

30 94.73+0.19 279.40+1.88 -23.96+0.77

60 94.73+£0.16 283.13+8.29 —22.984+3.81

90 94.64+0.21 283.13+3.07 -21.53+0.32
3 g

3.1 HlE RS

SR 11 ] 8 1 2 5 W I o AR £ B SR AR
HREERZE, HAERE & 2 2 W
Bk MR . WAL EABA LR
ARAE, EXTFREERA, FOM AR PERE 2
LI BEAR , T DA 28 07 s 5 06 AR A il 22 5%
AR S0 2 A B AR d E R Ok, LR
TERTE, XEF 515, A M B A 3R
R PR 1131,
3.2 ALESRME AR

WEF AR TR Y n 25 i B
BRI L], TR PP B AR T A 2 Y T
FEPRUY ARSI S IR FH R Bk L R iE T
TR D B0 VR S A AZ 0 R e e o A A A
K R FH R B0 K A AZ B T B R L
14 000 r-min~" BE.OAS RIS E], (o A 34 2 UL A
BAEME, MUl WL, RO RN AR AU
O3 B AR TR RN S 259 o R R )i M I A
mER L, B, BIEEO%RE TH 5
HAR, RESOCHIENT, DEZEENIKRS T,
HRAE 0 73 B B, 36 FHAS [R)FLAR AR AR P LA
W KA (BT RN 3 (iR 25 2590 oL i A 7 4
B MWAEER R, FERCTMRE, HIREHE
RV, UYL L, EEERE S TR
10 kDa (EBUE B, T RO B L 325 ) Y B
Fithk, HHorEiEEs 2y, IEERDESR 98.09%.
PRI, A S 6 198 436 00 o v D A A2 R 0T
P AR A %
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