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Optimization of preparation technology of Vincristine Sulfate Liposomes by
orthogonal test
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Abstract: Objective To prepare stable Vincristine Sulfate Liposomes. Methods Single factor tests were used to investigate the
effects of formulation and process factors, such as phospholipids and cholesterol radio, drug fat ratio, fat concentration, drug loading
temperature, drug loading time, and pH value of water external phase on the encapsulation efficiency of Vincristine Sulfate
Liposomes. Then, the optimal preparation technology of Vincristine Sulfate Liposomes with SPC-3 and DSPC as phospholipid material
was optimized by orthogonal test to investigate influence of drug loading temperature, drug fat ratio, and drug loading time to the
preparation technology, taking encapsulation efficiency as index. Results The best formulation and process of Vincristine Sulfate
Liposomes was as following: vincristine sulfate solution and blank liposome solution was mixed by the ratio of 1:20, and then
Na,HPO, was used to regulate the pH value of liposome external phase to 7.2. SPC-3 liposomes uptook drugs at 65 C, and the drug
loading time was 30 min. DSPC liposomes uptook drugs at 60 ‘C, and the drug loading time was 10 min. Conclusion The optimized
preparation technology of Vincristine Sulfate Liposomes is stable and feasible.
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Table 1 Factors and levels of formulation process optimization

of vincristine sulfate SPC-3 liposomes

R3 FWEBRIKEHB DSPCBERALAT I ZMUARS KT
Table 3 Factors and levels of formulation process optimization

of vincristine sulfate DSPC

KF e
A/C B C/min
1 60 1:5 10
2 65 1:10 20
3 55 1:20 30
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1 60 1:5 10 process optimization of vincristine sulfate DSPC
2 65 1:10 20 liposomes
3 55 1:20 30 T A B C TH wEE%
1 1 1 1 1 82.00
#2 KT SPC3 BRI TEHMLE TG 2! 2 22 63
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Table 5 Validation experiments of optimal formulation

process of Vincristine Sulfate Liposomes

iR fits  BEF/%  kiff/mm  PDI
SPC-3 1112 97.6 119.6 0.056
1113 99.5 120.5 0.072
1114 98.4 120.2 0.053
DSPC 1205 95.3 120.6 0.055
1206 96.5 118.7 0.023
1207 95.1 117.2 0.058

U, A A R S T DA gk A A T Bk R T
MR, s ik ] SPC-3/Chol. DSPC/Chol 1
JIRGITNEAL, A R A B B MR o A v (R T8 sk
18, A IR R o I HLG ebl Ia 1e se o B AR
FIT- 40 o i R A AR B A AT A N DA
SR ORI, 25 NE LG R AR R KA BB o A
FERM R B R, AR DN CYAEE—E
I, BRSBTS S, AR RS w,
JIE BB 1) L AB) 25 5 i 2 25 ) ) A 3 230 o AFZ 980D
IR, Me AR RN, I B2 RN T
NG UAALEAR ) A IR 2R kAT e . DRI,
HIGEM A NRL TR LA FH R MR E
WHENOUT, SR, TRERshvE %,
HYIA G B, SR WiE s )2
RS E R B AT, WA e AR
N AT, 29580 fEARSERIN %%
Y FEI N, 2 RN A8 24 B TR) ) s R T s
AR PTRER i T AL IR e M, (RS
0 Bl N R AR AT 2 25 o sAA I B 35 AN
REA PP I AR G M, s FE 23 24 I ) R

BN IXTaVE ], AN A E

S 30k

(1]

(3]

(4]

(3]

[10]

(1]

MLICHI, 2 M, RERRL, 45 KRR RSy Bt
AR I FCRE S (7], SRR HIWTSE 5 TF R, 2006,
18(2): 325-329.

%k M T Ve XIEHE S KARBRAE BRI
Y PR 295 1 R F AR I LIRIRIE 98 (0], b S22 o,
2014, 18(6): 890-892.

WGt AR FIG ST RGEIELLBEIRIE & I IR
I PRI T ROWEE (9], HAREE 258 AN, 2014,
12(7): 15-17.

o, BAR, BREL. KCHEE R AT 51
FEARZREE RN 1 BRI [ MR,
2013, 40(1): 121.

B WE B K AR PR SR TS (D] YREH: SRR
ZiREREE, 2005.

Gelmon K A, Tolcher A, Diab A R, et al. Phase I study of
liposomal vincristine [J]. J Clin Oncol, 1999, 17(2):
697-705.

TR, MEL, WK, & KEMIITNES 24 RS
IR HE R [J]. 24, 2010, 41(1): 154-156.

LR, WS, EAK. BRI pUA I ST
& [J]. HEHr 24, 2012, 21(13): 1479-1484.
Silverman J A, Deitcher S R. Marqibo® (vincristine
sulfate liposome injection) improves the pharmacokinetics
and pharmacodynamics of vincristine [J]. Cancer Chemother
Pharmacol, 2013, 71(3): 555-564.

Mk 1, BtAr, k4, 45 pH BREE & i 5207
REERRIE T [ PEY 228, 2007, 32(8):
678-681.

ZOCi, MSaR, A PIRMRIR K BTAR PR
BRI E VAN L (3], R SEE TS A, 2012,
18(14):71-75.



