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Fig. 1 Transmission electron microscope photograph of VCR encapsulated PEG-PE micelles (a) and

particle size distribution of VCR encapsulated PEG-PE micelles measued by laser dynamic scatter (b)
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Table 1 Efficiency of encapsulation of VCR in PEG-PE
micelles
Molar ratio (VCR:PEG,-DSPE)

Efficiency of encapsulation / %

1:2 94.67 + 0.94
1:4 9597 + 1.34
1:6 98.72 + 0.79
1:10 97.77 + 1.04

2.3 VCR BRBIBHE

32 T B AE 28 24 0 (PR T mT 2 4 2 9T
AR ERIER, Rk, 29 rR G o i J g
KGRI N —FHERRE. A TR T VCR 1)
FEIUREE S LS X VCR BERURIsE T, JEFE2y / gL
102 ) VCR BB TR, 45 A WL E12.
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VCR K K 7E HBS (pH 7.0) F14 50% FBS [f] HBS
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AT FE (r=0.9986).

Table 2 Regressing results for cumulative release of VCR encapsulated PEG-PE phospholipid micelles

HBS

Zero order kinetics y=0.02841+ 0.1456
r=09313

One order kinetics

r=0.996 8

Higuchi equation y=-0.170 9" -0.042 3

lg(y — 0.7345)=-0.0676¢ - 0.120 3

With 50%FBS
y=0.0314¢+02258
r=09141
lg(y — 0.8717)=-0.066 1 ¢ — 0.087 8
r=0.9997
y=-0.1912¢7-0.0124

r=0.9849 r=0.9803

Weibull distribution function Inln 1 =0.794 1 1nz + 2.125 1 Inln 1 =0.7803 Inz + 1.681 1
1-F(x) 1-F(x)
r=0.9954 r=0.998 6

100 -
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Fig. 2 Release of VCR from VCR containing PEG-PE
micelles (r=3) in HBS (pH 7.0)
€ —¢: Without FBS; l—M: With 50% FBS.

24 VCR RREIMHEREM4E

AL ERHTINIRE 250) (AR K — B & i Pk e 8 ik
A2y, R NARTEIR I B R Re, U H RS
Wy AR, DR R R Bk T SR A W
CMC, MEREVIRIHBALT CMC I, KIRS 18
fil S R E ) T I AAARAS, R e L 2
Wy, DRI, i SRS 50 P i 4 R e LA B S R I R
FMME. R 3 Pl EH, VCR KA 553 i
FiiBett, FH HBS FaBt 1 000 15T 37°CHEH 6 h 1))
HIUT 75%[1) VCR LU I JE A7 LE.

Table 3 VCR containing PEG-PE micelles resist dilution
with HBS

Efficiency of encapsulation (%) with diluting

t/h indicative volumes

10 100 1000
2 80.6 +5.34 77.1 +4.56 82.0+2.28
6 80.9 £2.30 75.3 £4.05 72.6+1.23
12 70.9 +3.02 437 +£4.24 57.5+3.97

2.5 VCR R ZBRE4EAAE KR R

J TP VCR £ PEG-PE Ji R 40, 28 2 15 20 2%
VCR J5A HT s ZOR ., F MTT 350152 7 VCR
Jig SR AN L e 400 i (MICF-7) 386 B0 175 450 - DAY 39
VCR A0t . 1B 3 77 L, VCR IR 59 25 VCR
FHEE 27RO BB E PR, LA FEE I 9y 2 2 1)
Wb B A Logit ¥ 43 Bl ik 5 VCR i Al
s B VCR 1 ICy fH , 1Cs, 5 73 % A (0.060 +
0.027) nmol -L~" I (3.34 + 0.54) nmol -L~', & M
VCR £ PEG-PE IR R AW 5 1G98 T VCR X FL AR
0 M 2 R A .



2006; 33 (8) MERE. KEHE PEG-PE B3R A H] & & Ext FLARE 40 A AE a9 40 - 773 -

100 |

Growth inhibition/%

0 5 10 15

c/(nmol-L™)

Fig. 3 Effect of micellar VCR and free VCR on growth
inhibition in MCF-7 cell
€ —@: Micellar VCR; B—M: Free VCR.
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VCR Encapsulated in Phospholipid Micelles to
Improve Effect of Growth Inhibition on MCF-7 Cells

LIN Hong-Ying, LU Xiao-Yan, TANG Ning, LIANG Wei™
(National Laboratory of Biomicromolecules, Protein & Peptide Pharmaceutical Laboratory,
Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China)

Abstract Vincristine (VCR) encapsulated in phospholipid micelles (micellar VCR) were made of polyethylene
glycol phosphatidyl ethanolamine (PEG-PE) to improve its effect of growth inhibition on breast tumor cells and to
decrease its drug toxicity. The morphological examination of micellar VCR was performed by transmission
electron microscope (TEM). The mean particle size and size distribution were determined by dynamic light
scattering (DLS). The entrapment efficiency and release behavior of VCR in micelles were investigated by
reversed-phase high-performance liquid chromatography (HPLC). The MTT method was employed to test the
cytotoxicity of VCR-encapsulated micelles and free VCR in the MCF-7 cells. The micellar VCR exhibited an
irregular spherical shape from TEM photographs. VCR can be efficiently encapsulated in PEG-PE micelles that
having high entrapment efficiency (95%) when using the molar ratios of VCR/PEG-PE from 1 © 2 to 1 : 10. The
mean diameter of the micellar VCR was (11.1 + 0.1) nm with narrow size distribution. The results of release and
dilution experiments indicated that the micellar VCR was stable in both HBS and serum (pH 7.0), and the release
profile of VCR from micelles can be well described by one-order kinetic equation (r = 0.9997). The cytotoxic
activity of VCR encapsulated PEG-PE micelles demonstrated high inhibitory effect on MCF-7 cell growth
compared to the free VCR. It is concluded that VCR encapsulated in PEG-PE micelles were stable and have high
drug entrapment efficiency and high effect of growth inhibition in vitro. PEG-PE micelles may be promising
vectors for delivery of VCR into tumor in vivo.

Key words vincristine, PEG-PE micelles, growth inhibition of tumor cells
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