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M OE Be: AR X TRELFERRILASRAK ARk, ik RAFUR&RRM Gk, &34 H Thermo
Sycronis Cis, #3048 A AR BR K ik (pH=13.2)- ¥ B (B 2000 ) , i ik ) 1.0~ 1.7 ml/min, #4200 % K 4 210 nm , A8 30 °C, # 4=
A50ul, R FFREL FHORBRN TR S A 20~300,10~150 pg/ml B W 5% @ 2 BIF &M £ A (5)=0.999 8,
0.999 7) ;s H B A T AR RSD<5.89% ; & Ve B £ 69T 3 el 54 99.15% ~100.11% ,RSD<3.20% (n=5) , 3
BRBRAF @I E A 99.22% ~100.30% ,RSD<<3.34% (n=5); = P HH & . FH R 3 #5534 (48.01 £2.34)% .
(87.31£0.56) % (n=5), £t kikM@ ik THE, THTETREZFRRBILARAMR TR E,
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Determination of Encapsulation Efficiency of Norcantharidin and Oleanolic Acid Liposome by RP-HPLC

HE Wen-sheng', LENG Jing", SHANG Jing-chuan’(1.Dept of Pharmacy, Chongqing Dazu District People’s Hos-
pital, Chongqing 402360, China; 2.Dept. of Pharmacy, Chongqing Hospital of Traditional Chinese Medicine,
Chongging 400021, China;3.College of Pharmacy, Chongging Medical University, Chongging 400016, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of encapsulation efficiency of Norcantharidin and oleano-
lic acid liposome. METHODS: RP-HPLC method was adopted. The column was Thermo Sycronis C;s and the mobile phase was
phosphoric acid (pH=3.2) -methanol (gradient elution) with the flow rate of 1.0-1.7 ml/min, the detection wavelength was 210
nm, the column temperature was 30 °C, the volume was 50 pl. RESULTS: There was a good linear relationship between the quali-
ty concentration of norcantharidin and the peak area in the range of 20-300 pug/ml(+=0.999 8) and oleanolic acid was in the range
of 10-150 pug/ml(»=0.999 7); the RSDs of precision, stability and repeatability tests was no more than 5.89% ; the average recov-
ery of oleanolic acid was in the range of 99.15%-100.11% (RSD<3.20% ,n=5) , that of norcantharidin was 99.22% -100.30%
(RSD<3.34% ,n=5) ; the average encapsulation efficiency of norcantharidin and oleanolic acid were(48.01 +2.34)% , (87.31
0.56)% (n=5) , respectively. CONCLUSIONS: The method is simple, fast and reliable to determine the encapsulation efficiency
of Norcantharidin and oleanolic acid liposome.
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[ Agilent 24 F] ) ; BS210S T Hi, 43 B K °F- (£ [ Sartorious 24
) 5 KQ-3200F H#A 75 (Y (4351l T AL#R) ) s Micro 21/21R
T4 VB 5 0o WL (36 2] Thermo 23 1)) ; LD-50G-D 8 46 7k
Ab R CFE DA S 06 (AR A5 AT BRAA 1) s etk 28 A ( 11
WoRAAAERT ).
1.2 #A@m5iEF

LW BT E SRR AR 5 (H S dh 2y 5 K e R oY
B, #t5 - 100414-200501 ,110709-201206) ; £ I BEEE £ 558
SRR (R T B = 25 B AT IR R, 2353 310 : 98 % (98 % ) 5
LW BT R PO IR A A IR BR (A, 4t 5 20130619,
20130625,20130720) ; K & IR 85 O A i B A 1300 ),
Ll 2 99% ) 5 R it (A T B Ak TR, 4l 1 99% ) 5
Triton X-100 (I8 i 20 52l A B2 &, A0 i) 5 FRE (5 [
Teddy /A Wl , @34l ) s HA a1 35 0 2 W 2l 3050 FH 7K O 4l
fbK.
2 FEEER
2.1 BigEGt

{434 . Thermo Sycronis Cis(150 mm»4.6 mm ,5 pm) ;
141« Agilent Zorbax Cis(12.5 mmx4.6 mm, 5 um) ; i shAH A
TR /KW (pH=3.2) , L shAH B« FEE, B0 3 PR AR (PERR 451 D
F V) KPR 210 nm; HEIR 30 °C ; BEEEAFH .50 ul.

R1 BEREEG

Tab 1 Conditions of gradient elution

fif B, min TEIHIA, % B, % I ml/min
0 65 35 10

3 65 35 1.0

35 5 95 1.0

45 5 95 1.7

10 5 95 1.7

22 MRBBARNHE

A3 BIRE R I 2 H B2 25 A5 38 R IR T B i 4% 50.0.,25.0
mg, 43 51 F B 0T 8 A2 8 50 ml 0, e s | o
WP A 1.0.,0.5 mg/ml X ESAIE 490, T4 CIRAF o

3 A 2 2 R B 2 R SRR 0 Rl T 45 R 453
i, AR R, AR U B B v B >l 40,100,200, 400,600
wg/ml [ 22 81) 25 FY B 3 28 5%k B o5 V5 9 AR I 4 vk O 20,50,
100,200,300 pg/ml (1 RN FFHURERXS BRI, T4 CORAT .

IR 23R A 40 g/l 1142 B IREZE 28 %68 B 85 R0 ok e
WERE A 20 pg/ml AY RO BR X R T T SR BUR AL B AT |
1505 20 pg/ml 25 FBFZEE 2 1 10 pg/ml FFEICR R (918 4 %] 7
VT 5 LARIRE 5 76 A Bl £ 50,100,200, 300 pg/ml 2 F B2
ZM125.50,100,150 pg/ml FFELRER TR A X B S A TR
2.3 BERERIHI &

25 IR BT B B 1 4 K S AR I g 240 mg  JIHTE
Fi 80 mg, 7 T 30 ml & FHbe K i W T 250 ml [BICRE
L, F 35 COKUE T lERE 78 &I NG B A, SR 5 A 15
ml B AR R 2% th i (pH=7.0) , /K& 2 h, 7 (T2 . 150 W, i
.40 kHz) Zb 3 20 min, £8 0.45 pm fALIERE , BI15 .
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Figl HPLC chromatogram

A.mixed reference; B.blank liposome ; C.drug-containing liposome; 1.nor-
cantharidin; 2.oleanolic acid
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B“2.27 5 F B 28 vk 0 20,50.,100,200, 300 pg/ml
FFF B R o v o 10,.25.50,100, 150 pg/ml A R ATRA
Xof HE SR VA, F4 2.1 TR R B S R e R, TSRO T R, DA
Jo vk B (x, pg/ml) AR A b (W TEIAR () A AR A T (8]
U, 15 LB B R RH R y=2.17x+5.19 (»=0.999 8,
n=5), FH X F BEZE 1Y T R JE A 20~300 pg/ml 33 il
ST R OE AR, LRI R 3 9045 HAS I B A
4.5 pg/ml; FHRLRRR R Rk y=22.10x—73.49(>=0.999 7,
n=>5), FIAFFEICRBRN RS 10~150 pg/ml L N -S4
L RATLRIESC R, HDURMREL 7 3 AR 7 4.0 png/ml
2.6 BEERE

B e2.27 300 R e i AY 25 B OBE R R R R E R 20,100,
300 pg/ml FFFECR R BT 0k B 4 10,50, 150 pg/ ml AR XF
HESR VA TS 528, 446 2.17 00T (3 A s e i AR, AT 5 UK
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g LB FAL P S R Y RSD<<3.25% , FFHUR
BRI b o Tk B 1 RSD<<3.04 % , F2 WL fk 5 3 R 47
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Fe 2.3 WU 7 il A 29N AR ARV, R U o
T4 CHRAE, THUE 1.3.5.7.12.24 452,17 TR (@i 544
Sr BRI GE ISR TR . S5, 5 W BT RS ECR IR 1)
RSD 43514 3.46 % .3.79% , W & Zi g AR IR B W 4E 24 h N
FaE .
2.8 BEEMRE

F“2.37 TN J7 kil & O 2508 AR TR B R % I IGE
B IL5 0, T 4 CARAE, F2.17 TR g 454823 5 kR )
SE SR AR, 255, 2 B B 2R SR HCR IR 1 RSD 4351
4.15% .4.95% , % L EE M R AT
29 ERERRE

Fz 2,37 WUF Jr il 4% 45 (1 BR B TR A BOE 2, 43 B
G L T VAR B ) 2 R B RN SRR BRIV B X I T TR
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50 ulfilA 1 ml 10% Triton X-100 H AWML , 4% 2.1" TR
TSI REI R |, B T R P 20 2 5 R, 1B e R
RN R2,

F2 BERRRWER(¥+s, n=5)

Tab 2 Results of recovery test(x+s, n=5)

it AR, po/ml WEFRERE, po/ml  FHENE, % RSD, %
PRIl 20 19.83+0.63 99.15 320
100 9975+ 1.84 9975 1.84
300 30031 £4.46 100.11 149
FHRR 10 9924033 9.2 334
50 50.11+1.46 100,21 291
150 15046£2.72 100,30 1.81

2.10 FEREEHRNE

A A R U 2,37 I 7 kil 4 1 3L 25 R AR (L5
20130619,20130625,20130720) JR & 1.0 ml, B T4 48
BOALE, T4 °CF, PI2KE42 8 em . 14 800 r/min 5.0 95 min , J
PV 2.1 TR o A R R R A R A W e
C s [FIESS A5 BO T A NE BT AR TR AR A 10% Triton X-100 FH
VEE VRN L 3 R 20 M A B L T B R S ¢ o LA
TARITEAPOERPR AEPR(% ) = (cu—cuw)/cux100% , 4
L R T H 25 BB 2 ST 440 B0 (48.01 £ 2.34) %
(n=5), FHCRMR N Tt d5 5 (87.31 £ 0.56) % (n=5) .
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