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Study on Preparation and in Vifro Release Characteristics of 5¥luorouracil Loaded PLGA-mPEG Nanop-

articles

JI Hongyu'*®  GU Hong=wei' > TANG Jingding’ LIU Hong-mei' *® YU Ming4ao' > WU Lin-hua' > (1. De-
partment of Pharmacy The Second Affiliated Hospital of Harbin Medical University Harbin 150086 China; 2. Key Laboratory of Medi—
cations Research College of Heilongjiang Province Harbin 150086 China; 3. College of Pharmacy Harbin Medical University Har—
bin 150086 China)

ABSTRACT: OBJECTIVE To prepare 5-luorouracil loaded PLGA-mPEG nanoparticles ( 5-FPN) and study its release profile
in vitro. METHODS  5-FPN was prepared by nano—precipitation method. A reversed-phase high performance liquid chromatog—
raphy ( RP-HPLC) method was used to determine the entrapment efficiency of 5-FPN. Based on the singlefactor experiment the
formulation and preparation process of 54PN was optimized using orthogonal design. RESULTS 5PN had regular spherical
appearance with a mean diameter of 124.3 nm and Zeta potential of —20.6 mV and entrapment efficiency of (44.72 =+

0.38) % . In the release in viiro the cumulative percentage of abruptly released drug from PLGA-mPEG nanoparticles was lower
than 30% in 2 h. The 5PN showed delayed release in 48 h after the drug dumping. CONCLUSION  The nano-precipitation
method is convenient. The 54PN prepared by nano-precipitation method has smaller particle size and possesses good sustained re—
lease characteristics in vitro.

KEY WORDS: 5-luorouracil; nanoparticles; nano-precipitation; release in vitro
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Tab.1 Program and result of orthogonal design

) 5Fu( =99.5%) (
:20081030) ;
188, 407 ( )
; \ ; (
) o
2
2.1
2.1.1
2.1.2
4
o 3
Ly(3)
1 2,
2 P <0.05
o 1.2
A>B>C>D A.B
(P<0.05), A ky >
ky>ky B ky >ky >k, C ky >
ky>ky D by >ky >k,
A,B,C,D,.
2.2 -
(5¥PN)

Factor

Entrapment efficiency

No. The ratio of organic phase Temperature of water phase The ratio of 5¥u and Surfactant concentration 1%
(V/V) (A) /°C( B) PLGA-mPEG ( C) /% ( D)
1 6:0 30 1:2 0.5 32.75
2 6:0 40 1:2.5 1 44. 68
3 6:0 50 1:3 1.5 34.35
4 4:2 30 1:2.5 1.5 29.37
5 4:2 40 1:3 0.5 31.99
6 4:2 50 1:2 1 27.63
7 3:3 30 1:3 1 22.60
8 3:3 40 1:2 1.5 29.11
9 3:3 50 1:2.5 0.5 25.73
ki 37.27 28.24 29.83 30. 16
ki 29. 66 35.26 33.26 31. 64
by 25.81 29.24 29.65 30.94
R 11. 47 7.02 3.61 1.48
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PLGA-mPEG o 100.09% RSD  0.94% .
o 20 mg 5+u 50 mg 2.3.5
PLGA-mPEG 6 mL
40 mL 40 C o 40 min( 20 000 r *
1% 188 min~' 4 °C) 10 pL
1 400 r * min~' o
20 min 35 C 3 54PN
0.8 wm (44.72 +0.38) %
40 min(20 000 r * min~' 4 C) 2.4
5%u o 2.4.1 N
2.3 54PN
2.3.1 © Diamonsil™ C 4 (4.6 124.3 nm Zeta
mm X250 mm 5 wm) ; - (1:9); -20.6 mV, Zeta
1.0 mL * min~"; 130 C; 1265 nm; 1 2.
110 pLo 54u 4.8 2.4.2
min. 5-¥u 5-
Fu o 3. 3
2.3.2 5+u 10 mg o
100 mL 2.4.3
100 pg * mL™"' 0 0 3
1.0.3.0.4.0.5.0.6.0 8.0 mL 10 2 mg
ml 1 mL (pH 7.4)

o (A) p o 100 mL (pH 7.4)
(pgemL™) : 100 r * min~' (37 £0.5) C
A=3.5570x10% +1.941 5 x10*(r =0.999 5) . 0.25.0.5.1.2.4.6.8.10.12.24.36.48 h
5Fu 10 ~100 pug * mL™" o I mL 0.8 pm 10 pL o
2.3.3 40.50.60 pg * mL™"' 1 mL o

v~ 3 1d (Q) - 4,
> ; bd ! Yo XPL'H’xtilpu
5d o 0% = 7 =L % 100%
( RSD) 2% o
2.3.4 Pt

9 40,5060 pg e mL™ . . (pgeml™) ;v - (mL) 5w -

3 3 (mL); W- (pe);p. -

(pgeml™)o
2
Tab.2 The statistic analysis of orthogonal design
Source Type 11T Sum of Squares d Mean Square F P
Corrected Model 312. 8201 6 52.137 42.477 0.023
8 503.299 1 8 503.299 6 927. 833 0. 000

A 204. 801 2 102. 400 83. 428 0.012
B 82.799 2 41.399 33.729 0.029
c 25.220 2 12. 610 10.274 0.089
Error 2.455 2 1.227
Total 8 818. 574 9
Corrected total 315.275 8
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Fig. 1  The size distribution of 5-FPN ( PLA) A /
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