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Determination of the Content of Main Component and Entrapment Efficiency of Vinblastine Hydrophilic
Group Modified Cationic Liposome by HPLC

LI Xue-tao, YU Rong-ping,JIA Lian-qun, GUO Xiao-rui, CHENG Lan(School of Pharmacy, Liaoning Universi-
ty of TCM, Liaoning Dalian 116600, China)

ABSTRACT OBJECTIVE: To establish a method for the content determination of main component and the entrapment efficiency
of Vinblastine hydrophilic group modified cationic liposomes. METHODS: HPLC method was adopted. The determination was car-
ried out on C;s column with mobile phase consisted of acetonitrile-methanol-diethylamine (13:53:34, V/V/V) at the flow rate of 1.0
ml/min. The column temperature was at 30 °C and the sample size was 10 pl. The free drug of Vinblastine hydrophilic group modi-
fied cationic liposomes was separated by sephadex column so as to detect the encapsulation rate. RESULTS: The linear range of vin-
blastine were 0.02-0.30 mg/ml (»=0.999 6) with an average recovery of 99.82% (RSD=0.15%, n=9). RSDs of precision, stabil-
ity, and repeatability tests were all <1.88%. The average encapsulation rate was 86.40% . CONCLUSIONS: The method is accu-
rate, reliable, simple, rapid and reproducible, and it can be used for the determination of the content and encapsulation rate of lipo-
somes.
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2.1 VLBFEKEEIHHE FIEREH &

S5O I P ATHABFST , %3 VLB 36 K BE08 4 BH 25 T i
A ) 1 % 5 2 R B DPPC 0.037 0 g DC-Chol 0.025 2 g
PEG2000-DSPE 0.001 0 g, K& 25 FR 22 , I &7 20 ml i Ho i
T 28 K A h Bk 22 @07, WA BN . il pH 3.0 745
12 2% 1P 30 ml, KA BERE L , G202 R4 , 60 “CoK , B 1
FF 30 min, 87 P AL T 30 min, il %55 AR B . R BTAR NG R
AR YGE AT 0.45,0.22 pm SFLIEEE T, iInA 0.2 mol/L VLB
WU 4.44 ml, I 1 mol/L B2 & — 4 pH M ZE 7.5, T-55 °C
TR 10 min, B HI E =G, BIS
22 PBREFEHSENUE
2.2.1 EAFERMFY EAFERE D Cefk (200 mmx4.6 mm, 5
um) ;i S G- B - 2 M (13253 : 34, viviv) s FE i
30 °C s Rl P K - 281 nmi; A - 1.0 ml/min; #EAERE : 10 plo
2.2.2 WA (OB IER AT & A% R EUVLB 3%
IRIEAG A BH 25 7B A 1.0 ml, N EE 9.0 ml, #EA5 Ab B (T .
250 W, A% : 40 kHz) 10 min, 31, 0.22 pm ffLUE IR L, I
SEUEWOE AT . (2) X BRI il 2% T VLB X R 5 30.0
mg, R B PR, IR A A 9 E 45 %8 100 ml, A5 T e R
0.30 mg/ml (¥ IR A . (3) 25 AR il 45 < il 46 AN 7% VLB
28 FINR IR , P A T vk il 4%, RIS
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ERAT @R X VLB e . Be AR VLB A
KT 3 000,
224 RMECERFE KEERI2.2.27 50RO B I O
i, FH P B 8 I3 et vk B2 4331024 0.02.,0.05.,0.10.,0.15.,0.20.,
0.30 mg/ml A B FE W, 7442217 T N @38 SR E . LA
UEETATRR () T ONAL A , VLB RN 0T 2k B () i Alebs , 1167 72k
PR B A5 505 )7 F5 y=5 481.4x+80.571(+=0.999 6), 45 F3
B, VLB &l i 46 B 7 0.02~0.30 mg/ml 8 Bl P 5 s TR AR
IHEE RIFIEREL R
225 KB H2.2.47 TR 4 P A 3 AR R ik
JE(0.02,0.15.,0.30 mg/m1) {145 BE G A V0 &, AR 3 407,
F42.2.17 R 45 S 4 ERE W g e i B, 455, RSD=
1.88% , i B A 2 i LA
2.2.6 FUEMERLE  WUILS R 120511 AORE SIS &, 765 AL
BRAMT 0.2, 4, 6.8, 12 hF#“2.2.1" 5 N (015 41 04, Il
SEWETHAN, 4555 RSD=0.64% , WKL S TE 12 h N ik
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Fig 1 HPLC chromatograms
A. substance control; B. blank; C. test sample

227 EREMERE  BULS N 120511 R G &, 4% 02.2.27
T 7 il a4 P A VA, IR 2.2, 17 0T (335 25 A 0k B,
AT E 6 R o 454, FE AL i 7 2 BT vk 0 0.251 4 mg/ml,
RSD=1.86% , &RHIA Iy i S ME R AT

2.2.8  JAEEDCARIREE R E R BGILS O 120511 B9RER 1.0
ml, 294y, 435I A FE 75 (0.05 mg/ml1)4.0.,5.0.6.0 ml,
F2.2.27 TN A S A ) A O TR E T L IR 22,17
T 38 S A HERE I , THE IR RDOR 25 R IR 1

F1 MMHEEKZERGELER(n=9)
Tab 1 Results of recovery tests(n=9)

oy Frdh, A, WA, EERICE,  CREEE RSD,
mg mg mg % M, % %
1 0.251 4 02000  0.450 6 0.995 8
2 0.251 4 02000  0.450 8 0.996 8
3 0.251 4 02000  0.4507 0.996 3
4 0.251 4 02500  0.5012 0.998 4
5 0.251 4 02500 05013 0.999 6 99.82 0.15
6 0.251 4 02500 0.5013 0.999 6
7 0.251 4 03000 05511 0.999 0
8 0.251 4 0.3000 05510 0.998 8
9 0.251 4 03000 05512 0.999 3

229 FEREHEIE  FESEIUSFEHS R 1.0 ml, %3
Oy 42,227 0T Z A4l 45 A R, R4 2.2, 300 (s
A HEREI E AR S i S5 R AR 2,
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2.3.1 VEMRHIZH22c BRI Sephadex G-50 2.0 g, Jill pH
7.6 B AR 22 0, TR0 24 h TR o R R S (S
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®2 HRAENELER(n=3)
Tab 2 Results of content determination of samples(n=3)

#t= KA, mg/ml RSD, %
120511 0.251 4 0.95
120512 0.250 4 1.04
120513 0.250 8 1.12

120511)0.5 ml, I ZEERAE (1.0 cmx12 em) b7, JHZEE/K
ATVERL , VERE R 1.0 ml/min , YWAE LB, B0y 2 ml, 73551 W R
1 ml, INZEIR/K 1 ml WRAT 875 (B, DI 25 1,
F 281 nm A AN E WA RE 4, G55 L 2.
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Fig 2 Plot of elution of curves

2.3.2  AEIIBCRAIIE I3 P 5T v R A X B R T
(0.02.0.15.0.30 mg/ml) % 0.5 ml, #ic M8 “2.3.1" T F 77 64 745
B A IR Ay, I VLB Sk S5, VLB A IR =
102.5% ,RSD=1.41% (n=3) ., Ui o ¥ £ 4 0.02,0.15,0.30
mg/ml AT TR S 3 o, A I ZS LR iR TR A 35T,
KEEAEHL0.5 ml, FAE, VRME, SCERTF s 254 e & i 4528,
SEINEE IR A 100.4% ,RSD=1.75% (n=3),
2.3.3  AHEEMNE  BORNFEHS VLB AEFUAS 343, 43901
R B WL 0.5 ml, #“2.3. 1730 F ik IR W B 200, &
F RS KR ZET BRI F A, 18 JEVROE 2R & 5 ml,
)0.22 pm SAFL BRI, OB 10 I , 7145 VLB (1 T it
WP FEIE AT AR A i g

EE=M,—M,/Mx100%

P, M2 VLB S, M, AR B A3 1 VLB 194

34 VLB IR At s 5 (il 2 45 SR 1 UL 26 3

*3 BHEHNUELER(%,n=3)

Tab 3 Result of encapsulation rate(% ,n=3)

Eiinea [UESES S fu kR RSD
120511 85.40

120512 86.70 86.40 1.02
120513 87.10
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A 2R T A J 6 AT R ), T A e R 1 T DA v f
R Ty BRIFAAR A8 R B R A AR KA
3.3 S =ERHINHEIAIERE
HHE 26 E RN VLB K B B 25 s ST AR i i 53 &
I, VLB 7£ 264 nm < A0 S OIS IR I, 5] A 3 6 6
HPLC A% Ky 264 nm. VLB I5E 5 FH 437 sh A R 20 -
- — 2 Vs v (B . 2 Mg 14 ml, ik 986 ml, 1R AT , Bk mR %
pH & 7.5) IRAR , A iPE SRR L (13:53:34,10:50: 40,
7:47:46)%F VLB R B BTS20 o 455 W s M IREL L
34166 A VLB 415 5 B 1] 47 10.9 min, VT X FR , B0 2 7 30
G- H - O EARFR L 2 131531 34,
25 bR, AT A B HPLC I 5 5 12 45 S v vl 4
fRT B P  EE R MG R R SROBE IS 4 85 9 2 B T
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