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Formulation Optimization of Transferrin Modified Tetrandrine and Vincristine Liposomes by Central Com-
posite Design-response Surface Method

JIANG Ying, WANG Xiao-min, WANG Yan-hong, CHENG Lan, LI Xue-tao(School of Pharmacy, Liaoning Uni-
versity of TCM, Liaoning Dalian 116600, China)

ABSTRACT OBJECTIVE: To prepare transferrin (TF) modified tetrandrine (TET) and vincristine (VCR) active targeting lipo-
somes, and to optimize its formulation. METHODS: TF modified TET and VCR liposomes were prepared by ammonium sulfate
gradient method. Using comprehensive score of encapsulation efficiency of TET and VCR as index, central composite design-re-
sponse surface method was used to optimize and validate mole ratio of EPC/Chol, mole ratio of EPC/PEG2000-DSPE and TF mass
fraction. RESULTS: The optimal formulation was that the mole ratios of EPC/Chol and EPC/PEG2000-DSPE were 1.5:1 and 20:1,
TF mass fraction was 0.10%. The encapsulation efficiency of TET and VCR were 97.80% and 93.00% , respectively. The compre-
hensive score was 94.44 (n=3) which was close to the predicted value of 93.81. CONCLUSIONS: The optimal formulation is sta-

ble and can be used for the preparation of TF modified TET and VCR liposomes.
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2.1 TF{ETET 5 VCREERERI &

SR BT ER A B 1, #3240 )y FL 81l 43 5K 5 R B EPC . Chol |
PEG2000-DSPE ,PEG2000-DSPE-NHS 1 TET, % f# T 10 m1 4
iSRG TE 40 “COKIE IR 25 & B 225405, A 250 mmol/L
TR KR 5 ml, 2 Kk . AKALIBAE VK AR 3 10 min,
SR Je PR D AN R AR ML R A (REFS 10 s J5 )8k 10 s, %
200 W) 10 min, #7 J5 (1) B 5TV AR WK BF R 2k FL A2
400,200 nm [ REBRERES 2 K o Wi B A9 R B A% Bt 115
Brasrh (BB 40 T 10 000~12 000 D) , BT 48 B Rl iR £h 2%
MR (PBS) HHiZ AT 24 h, 5 8 h i 1 UGENTI . iBAT)S H g 5T
I TF 5 mg, S35 1R 0 10 h, RIFS 25 (IR Bk,
RS I8 AR SIS R VCR IR S, 7E 40 COKIBIRTE 30
min, B
2.2 BERESHERMNNE
221 BT (1) VCR A EGESF. (3% : Diamonsil
Cish:(200 mmx4.6 mm,5 pum) ; JahAH : 1.5% = 2K (pH
7.5)-HEE(30:70, V/V) 5 i3 : 1.0 ml/min; #0351 - 297 nmy;
FEMR 30 °C5 MR : 20 ple FEISAREL L VCR AT 3 000,
(2) TET B 53 512 . (3% 43 : Diamonsil Cys 4% (200 mmx 4.6
mm,5 um) ; FE A :0.02% = LMK TR- s 5 I BE(25:55)
RATEW (10:90, V/V) s A1 - 30 °C, K% 4 - 283 nm ; i «
1.0 ml/min; PEAR 520 plo BB, TET MK T 3 000,
2.2.2 FRUERRZRMZH  DUSTRIREE (o) AREAR AR B RE dh
AT R () AR R, 22l bR el 2k . 15 VCR Ik rFeE
y=1 005.9x—9 388.4(;=0.999 8,n="6),3FH] VCRTE 160~1 600
we/ml 7 BBl 4 2R 1 4T 3 45 TET (48 M 7 Ay y=443 729x—
5804.9(r=0.999 9,n=6) , %M TET #£ 0.12~ 1.2 mg/ml i [l
Ltk RIT
223 KR A L ELE AT VCR W H NS % E
RSD 4 0.3% (n=5), EE XK RSD 4 0.25% (n=5) ,24 hfa
EMHERIERSD N 0.17% (n=5) , JriE g %N 98.36 % (RSD=
2.87% ,n="6) ; TET it H INKE % 5 RSD 1y 0.1% (n=5) , &
X RSD 4 0.1% (n=5) , 24 h i@ M1k 3% RSD K 0.1% (n=
5), 7RISR K 97.68% (RSD=0.16% ,n=6) ,

2.24 ARG SR IE A ERPRIGITE R R EUE
JiA 1 ml, Jil 2 Sephadex G50 BEEHE (12 cmx1.0 em) _E 7, LA
PBS #EATHEE , BEME R B A 1.0 ml/min. WHE & B FLOCHI Gk
PR A3, I 7 B 75 2 28 28 10 m1,0.45 pum ffFLIE R E
3o, BB 20 wl, FEREIN & , 3158 A S AR Bk TR 25 W B
Hto ML mIfEBTIARAS ik Sephadex G50 B AT , DL s 25
%10 ml, #AEREFL, 0.45 pum fALIE BN , BRELUE W 20 wl, i
FESE , THR AT B 25 e . # LT AU A TET
FIVCR AL B AL B3R (% ) =142 5 A8 AR 25 4 i B /i
FERTHE AR 259 1) S 4 < 100 %
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PEG2000-DSPE FE /K [t (X.) \ TF Jii i 5 (X )/ 2R &,
SR FH R P BE 2500 1T 3 DA 2 AR 0 o 850 s e Y st T o) fe
PER IR S E AT 2 5% RIS A S TR IR IR B, LU
TET L E3R (V) \VCR IR (Y.) LA (Z2) Al ETE bR
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Tab 1 Factors and levels

. K
ik -1 0 1
X.(EPC/Chol EE/RH;) 1.0:1 1.5:1 20:1
X.(EPC/PEG2000-DSPE /K If,) 15:1 20:1 2511
X(TEREML %) 0.05 0.10 0.15
F2 HKWIETEER
Tab 2 Experiment design and results
it X X, X 1, % 1, % Z
1 0 1 1 85.36 81.03 8233
2 1 0 -1 7142 7288 7424
3 0 -1 -1 80.92 7683 78.06
4 1 0 1 78.02 7505 7594
5 1 1 0 82.96 7175 7931
6 -1 0 -1 63.17 5906 6029
7 0 -1 1 79.54 7575 7689
8 0 1 -1 8327 7937 80.54
9 1 -1 0 79.06 7410 7559
10 -1 0 1 64.18 6029 6146
1l -1 -1 0 7221 6894 6992
12 -1 1 0 76.19 7046 7218
13 0 0 0 97.29 9203 9361
14 0 0 0 98.51 9382 953
15 0 0 0 96.93 9197 9346
16 0 0 0 96.87 9192 9341
17 0 0 0 96.93 9279 9333

% 1] Design-Expert 8.0.6 e A4LA Z 2y A AS &, 43 531 %t
H AR T IR ZIALE G I Z=—163.943 00+
193.040 50X,+6.300 90X-+766.395 00X;+0.146 00X,.X>+5.300 00
X X:+2.960 00X.X,—62.061 00.X,°—0.161 71.X,"—4 124.100 00X,
TS B RELR=0.982 4, F E TR AR 3,
F3 ZRENFEBMFTESHER

Tab 3 The variance analysis of quadratic regression model

FERE P A ¥ F P GEK
X 21249 | 212.49 4348 00003 HEE
X, 24.15 1 24.15 494 00616 AipE
X 152 1 152 031 05941 FRipE
XX 0.53 1 0.53 0.11 07509 AR
XX 0.07 1 0.07 0.014 09080 AR
XX 2.19 1 219 045 05247 Aip#
X 1013.57 1 1013.57 20740 <00001 HREE
X 68.82 1 68.82 14.08 00071 Heip%
X 447,58 1 44758 9158 <0.0001 HEE
f 190434 9 211.59 4330 <0.0001 HEH
B 3421 7 489

KW 31.64 3 10.55 16.42 00103 B
R 257 4 0.64

BEZE 193855 16 -0.0429

R 09824 frg 0.736 8

Ry 09597 KN 18.450

HH 2R 3] UL, AR 7 A I 35 (P<<0.000 1) 5 [ 25 B 3
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XX 55 PEA I 2L RO AN 3% (P>0.05) , T B 45 R 3 1)
R EAERAAREE . Il 0, X XX 2RAPE4 52 0 G 2.
FEES 5 R RO AS S SRR B X 200 1 XK
0.10%

PG A7 FE 2R AR R 1A 4R 5 0 B, £ B De-
sign-Expert 8.0.6 Zi i1 4R 2 il HAh 2 MR R 5 L5 5K R
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C
E1 SERHEMWNEEES IR EE
A.EPC/PEG2000-DSPE /K H fil EPC/Chol JE /K H. ; B.TF Jit 12 43 5CF1
EPC/Chol /R ¥, ; C.TF Jii it 53 £ EPC/PEG2000-DSPE FE /R L
Fig 1 Response surface of each factor on comprehensive
score

A. mole ratio of EPC/PEG2000-DSPE and mole ratio of EPC/Chol; B.
mass fraction of TF and mole ratio of EPC/Chol; C. mass fraction of TF
and mole ratio of EPC/PEG2000-DSPE
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3 HCK 0.10% , BLRs TF &1 IR BT 1A 25 5 943 19 e R T
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Tab 4 Results of validation tests

e 1, % b, % z
1 97.50 93.49 94.69
2 98.65 92.53 94.37
3 97.24 92.98 94.26
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