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Optimizing the preparation process of eseye-A hair follicle-targeted liposomes
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ABSTRACT: AIM To optimize the preparation process of eseye-A hair follicle-targeted liposomes. METH-
ODS The liposomes were prepared by film-ultrasonic method. With encapsulation efficiency as an index, the
preparation process was optimized by single factor experiment and Box-Behnken response surface method.
RESULTS The optimized parameters were 5 : 1 for ratio of lecithin to cholesterol, 10 : 1 for ratio of lecithin to
drug and 15 mL for the amount of buffer solution. The predictive value and measured value were 91. 8% and
92.3% , respectively. The spherical liposome particle had particle size of (162.1 £6.3) nm and Zeta potential
of (-32.8+7.3) mV. CONCLUSION

sulation efficiency.

This simple and feasible preparation process ensures a high encap-
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Tab.1 Results of recovery tests
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5
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1 44.0 50.0 95.0 102.0
2 44.1 50.0 94.7 101.2
3 44.3 50.0 94.9 101.2
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4 43.8 50.0 92.9 98.2
5 44.8 50.0 93.2 96. 8
6 45.6 50.0 93.7 96.2

2.2 ARErT-A R ARG R &k

2.2.1 MBS EOE  ORTEARIBUIA B 50 AR A
E-A df, DR ZEMKLEE 10 mg, 5
1020

Pi-MBE (2 1) &g, %2 500 mL e
Hr, 40 CRZETAMLE R e Ll — 23—
HERES , RS R IR Fh 2 vP B BT, =
TIRIELAE N W, B AHIER T, 50 CN#E)
BEFE 1 h, RIfS.
2.2.2  LBREAVE KPR E R BRI A
fnt-A G, T Ok FRIUR 27k b
i 10 mg, T M. KAHE T 60 °CH
KGR, SRR S AR 18 3 5 1 A G vhis
W, WEHHET Rk, B 20 min, BITE,
2.2.3 RE-EAVE O 2.1 17 WUR g ARE
TE MK, A — B ], KRt 0.80,
0.45 pm EFLUERE, BP1S,
2.2.4 il te RS EOL T A AR BT AR
W R R G, ReEtdy, ERERK (KF
600 nm) ; £k A ] £ 0 B AR A B A
61% , TMHAAAARS), 4 CE T dFARLEE
BEUIVE, NRBUARATRE ; I 7 vk 1 2 1) i o
Wkite N, MHBA), WEER86% , 4 CTE
7 d JERRBURTCEER , RUE RS A IEEEH
ORI EE, AR, it
Ttk
2.3 FREZFRRXBALRE FEHMHAE, &
BIEEL OB NG 5 M0 [ L] SRR 5 32 2 Ee A
W, 2ol pH. 22 vhi M & . 88 75 1 [R] X
JE BTG 20 e

[l 5 PR O e 25 i 40 C, %%34 100 1/min,
KAG R BE 50 °C, BF[E] 1 h, 3R 24 itk s e o
10 mg, 4E4EZK E1iF. GHRBEFERHARN, o
S R OR A S R EE L] 5 - 1, BREEAR S &
S 1, BAHE 30 mL, Z pH 7.0,
ZZoh i 10 mL, A EFE] 30 ming 2 H %
AR g N, 43 ) O(E Oy B B IR 5 O0E [ L )
(L1, 1:3,1:5,1:7,1:9), BEiisE+E
i (1:1,1:5,1:10, 1:15,1:20),
WRIHE (9. 15, 30, 45, 60 mL), ZZuhi pH
i (5.8, 6.5, 6.8,7.0,7.2.7.4), ZWH
HiE (5. 10, 15, 20, 25, 30 mL), 75 Hf[E]
(0, 10, 20, 30, 40, 50 min) . 4% 452 ¥ 4
“2.37 WU kI E A G -A RS B R A R
DL s AR AR AR, BRI RAEIR, 4
LI 2,

R R, EFHEAE30 mL )5, A8 At
FAH N A/NMEEERS I, H AR ATk, K%



2016 4£5 A
38 A5

TR %

Chinese Traditional Patent Medicine

May 2016
Vol. 38 No. 5

MR AED 30 mL. ZZohil pH {Ho 7.0 i, 55
RETa e, A3 RTEA W A] A PR FF R, T H Al
pH THRFIIA S 2206, HITTHE, £ 370 m ]
PR TR, Ik pH {H 7. 0 A9 2 thiftVE K
WL LR BEOR S I [R] A SE T8, 20 min

JA TR, 5 ORI RLAR IR o A A e AL B R,
W P IR ] 2 O 20 min, BRBEAR 5 R LA B
AN -5 2 28 HOA) B 2% b i P X B B R M
T E AN, Lk =3 o i s
RN,

90
90 88
85 %5 86
= 80 80 84
# ® S
R 75 o & % g0
@ *g 70 g 78
70 65 26
65 60 74
012345678910 > 5 5 10 15 72610 20 30 40 50 60
S A RE R SPRERE 2 H/mL
A YR8 S5 8 [ B LA B.OPBEAR 5 E 45 L) C. I &
95
90 90
90
88 8 .85
s < 80 é
¥ 86 5 80
S 75 R s
o @ o
84 - 20
82 65 65
565860626466687072747.6 5 10 15 20 25 30 0 10_20 30 40 50
pH{E S PR/ mL B [A)/min
D gl E 0 & PR A
B2 BEEXGEHERHNFD
Fig. 2 Effects of various factors on entrapment efficiency
2.4 rAE@EREROT AR ERTREEZLS B,
W, BT IR AR IR A B B R, RIER £33 AWIITER
Bl 5 0 B LG (A L B0 B AR 5 25 L ) Tab.3 Design and results of tests
(B) . it (C), BAWRE AATH ., S0 g BLEF/%
L - A B C A B C sz SRl 5
T EMk, WEATRGRIFE2 ~4, S IR B
) EEAT 1 0 0 0 5 10 15 93.00 90.62 2.38
* < 2 -1 0 1 4 10 20 8310 83.66 -0.56
Tab.2 Factors and levels 3 0 0 0 s 10 15 9110 90.62 0.48
K SES 4 1 -1 0 6 5 15 7850 77.55 0.95
A GUBEAE MBS BERRENE : 125 C /ol 5 -1 0 -1 4 10 10 80.30 79.94 0.36
-1 4:1 5:1 10
o 5o 0:1 s 6 -1 -1 1 4 5 15 78.20 77.28 0.92
1 6: 1 I5:1 20 7 0 0 1 5 10 15 90.00 90.62 -0.62
8 1 1 1 6 15 15 82.50 83.43 -0.93
SHEBRA T, A58 [ A 9 0 0 1 5 10 15 90.00 90.62-0.62
K =90.62 +2.214 +0.86B - 1.17C +2.084B - 10 -1 1 L4 15 15 73.90 74.85 -0.95
3 154C + 4. 15BC — 5.254% — 7. 10B% - 1.47C2 1M 0 0 1 5 10 15 89.00 90.62 —1.62
’ 12 1 0 0 6 10 10 91.00 90.44 0.56
H T / ) 2.
”zﬂﬁﬁkﬁﬁxPr>FJv?0(ml% R"0.966 5 13 0 -1 0 5 5 10 85.00 86.51 —1.51
A W BLL RS (LA AL 1Y 96. 65% e H B L 4 42 &t 4 0 -1 1 5 5 20 7550 75.86 -0.36
RPZEARE (P, >F KT 0.05) RUABIRE 5 0 1 -1 5 15 10 80.30 79.71 0.59
ARG, W 7857 B SEBR G Ol 27 LRIk, 6 1 0 1 6 10 2 8120 81.79 -0.59
17 0 1 1 5 15 20 87.40 85.89 1.51

PRI ] T AR AR AL B R AT 2 A R

1021



2016 4£5 A
38 A5

TR %

Chinese Traditional Patent Medicine

May 2016
Vol. 38 No. 5

=4 HAESW
Tab. 4 Analysis of variance
FERE M AHRE HHEM FE P1H
FEi 547.20 9 60.80 22.44 0.000 2
A 39. 16 1 39.16  14.45 0.006 7
B 5.95 1 5.95  2.20 0.001 9
C 11.05 1 11.05  4.08 0.043 2
AB 17.22 1 17.22  6.36 0.039 7
AC 39. 69 1 39.69  14.65 0.006 5
BC 68. 89 1 68.89  25.43 0.001 5
A? 115.94 1 115.94  42.79 0. 000 3
B2 212. 10 1 212.10  78.29 <0.000 1
c? 9.13 1 9.13 3.37 0.109 0
B 18.97 7 2.71 — —
A2 9.68 3 3.23 1.39 0.367 7
afiis 9.29 4 2.32 — —
B2 566.16 16 — — —
R? 0.966 5
CV/% 1.96
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Fig. 3 3D response surface plots of entrapment efficiency

x5 HEMH-ABRFREERBER (xxs)
Tab.5 Results of stability tests for eseye-A liposomes (x +

s)

! KA/ nm Zeta HLfii/mV EERL
0 162.1£6.3 -32.8+7.3 92.30
1 160.0 7.8 -32.5+8.7 92.24
2 165.1 5.6 -31.8£6.9 92.29
4 163.2 6.3 -31.2£7.2 92.31
6 166.5 9.5 -31.0£6.8 92.28
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