2011 31 15 Chin Hosp Pharm J 2011 Aug Vol 31 No. 15 e 1231

° ()
' i . (L 410008; 2.
410013)
- ( NefPLGA-NPs) . : - ( PLGA)
PLGA 0 : : PLGA
10 mg*mL ™" Nef 1.0 mgemlL ™ 20: 1, (85.3 ¢
0.8) % (7.75+0.07) % (82.9 +1.2) nmo : PLGA
R943 A 1001-5213(2011) 15423104

Preparation of neferinedoaded PLGA nanoparticles using precipitation method

WEN Qing—guo1 > CHEN Jing1 > LIU Shao'* LI Xin—ZhOHg1 2( 1. Department of Pharmacy Xiangya Hospital Central
South University Hunan Changsha 410008 China; 2. College of Pharmacy Central South University Hunan Changsha 410013 China)

ABSTRACT: OBJECTIVE To prepare neferinedoaded PLGA nanoparticles ( Nef PLGA-NPs) . METHODS Nanoparticales were
prepared by a precipitation method with poly ( lactic-co—glycolic) acid ( PLGA) as carrier material and acetone as organic solvent then
optimize the formulations by design of orthogonality. RESULTS The best preparation condition: the concentration of PLGA was 10
mgemL ™" the concentration of Nef was 1.0 mgemL ™" the ratio of water phase and organic phase was 20: 1. The average encapsula—
tion efficiency of resultant nanoparticles was(85.3 +0.8) % the average drug loading was(7.75 £0.07) % the mean particle size
was(82.9 +1.2) nm. CONCLUSION Under the optimum conditions Nefdoaded PLGA nanoparticles prepared by a precipitation
method are found to be a high encapsulation efficiency and drug loading a smaller particle size.
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2.1 Nef-PLGA-NPs
Nef ‘s Nef  PLGA
o 400 remin"'
5
: 30 min 40 °C
90 min 0.45 pm
N nef o
2.2 NefPLGA-NPs
2.2.1 . Hypersil BDS Cq
(4.6 mm x 150 mm 5 pwm )
- - (70:30:0.1) ; 1.0 mLemin~";
:30C; 1282 nm,
2.2.2
Nef 5.5 mg 50 mL
110.0 pgemL™' o

0.51.02.0 4.0 6.0 8.0 10.0 mL
10 mL
5.5 11.0 22.0 44.0 66.0 88.0 110.0 pg*

ml ™ Nef 0.45 pm
HPLC (Y) (X)

Y =7.989X -19.911 r
=0.999 3(n=17), Nef 5.5~110.0 pg
eml.”!
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Fig1 HPLC spectra of Nef
A. Nef control; B. Nef-PLGA-NPs; C. blank PLGA nanopcrticles; 1-Nef
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2.2.3
NefPLGA-NPs (4 C
15 000 r*min~" 60 min) 2 HPLC
Nef o
(ER) = (W, -W,) /W, x100%

(DL) = (W, =W,) /Wygy.ne x100%
W, ; W, ;

Wocaine PLGA o
2.3
5~10 Zetasizer
1000HSA
2.4 NefPLGA-NPs
2.4.1 PLGA Nef
1.0 mgemL™' ( PVA)
1% 10: 1 PLGA
510 15 25 mgemL ™' “2.1~2.3”
Nef-PLGA-NPs
o 1.
1 PLGA Nef-PLGA-NPs
(x+s n=3)

Tab 1 Effect of the concentration of PLGA on the ER and mean

diameter( x s n =3)

PLGA /mgeml, ! 1% /nm
5 37.3+0.9 80.3 +2.4
10 71.9£0.2 88.13.1
15 73.2+1.2 103.2 +2.8
25 73.720.5 173.0 5.2
2.4.2
PLGA 10 mgemL ™
1:1 5:1 10:1 20:
1 “2.1~2.3” NefPLGA-NPs
o 2,
2 Nef-PLGA-NPs

((x+s n=3)
Tab 2  Effect of the volume ratio of water to acetone on the ER

and mean diameter of Nef PLGA-NPs( % +s n =3)

A /% /nm
1:1 40.1+2.4 256.2 6.6
5:1 80.5+1.6 198.7 £5.7
10: 1 75.3+0.9 105.9 £2.3
20:1 73.6 +1.9 92.4+3.6
2.4.3 Nef
Nef 0.5 1.0 2.0 mg-
mL™" 2.1~2.3” Nef-PLGA-NPs
o 3,
3 Nef Nef-PLGA-NPs
(x+s n=3)

Tab 3  Effect of the concentration of Nef on the Nef on the Nef-
PLGA-NPs ER and mean diameter(z +s n =3)

Nef /mgemL ™! 1% /nm
0.5 73.3£3.3 68.8 £1.6
1.0 81.7+1.8 94.5+1.2
2.0 90.6 +2.0 120.1 5.6
2.5 NefPLGA-NPs
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2.5.1 78 6
NefPLGA Tab 6 Maximum value and minimum value to the defined inde—
PLGA (A) .Nef ( B) xes
( C) /% /% /nm
. 35 2.00 50
3 ( 4) , Ly(3%) 90 15.00 200
( 5) 5 7
4 Tab 7  Analysis of variance
Tab 4 Factors and levels F F P
A 0.422 2 21.100  19.000 <0.05
] ] B 0.031 2 1.550  19.000
A/mgemL "~ B/mgemL "~ C C 0.052 2 2.600 19. 000
1 10 0.5 - 5 0.02 2
2 15 1.0 - 10
3 20 2.0 _ 20 A PLGA
5 Lo(3%) A
Tab 5 Results of Ly(3*) orthogonal test >C>B AB,C;
R 5 c PLGA 10 mgemL ™" Nef
[% 1% _/om 1.0 mgemL "' 20: 1.
1 1 1 1 1 84.8 4.24 75.9 0.5051
2 1 2 2 2 67.8 452 75.1 0.4582 2.5.4
3 1 3 3 3 71.3 7.13 85.6 0.5837 3 Nef .
4 2 1 2 3 32,7 2.19 103.7 0
5 2 2 3 1 91.1 4.56 328.5 0 o
6 2 3 1 2 67.2 13.45 369.3 0
7 3 1 3 2 8.2 2.05 107.6 0.1260 Nef-PLGA-NPs 3
8 3 2 1 3 72.3 7.23 107.8 0.5517
9 3 3 2 1 82.9 11.06 181.9 0.4189
K, 0.516 0.210 0.352 0.308 82.6 nm ( pDI)
K, 0.000 0.337 0.292 0.195 0.197 Zeta -10.35 mV. 8.
Ky 0.366 0.334 0.237 0.378 .
R0.516 0.127 0.115 0.183 8 (z%£5)
Tab 8 Results of verification Test( x +s
2.5.2
1% 1% /nm
1 85.3 7.75 84.3 0.678 2
( overall desirability OD) 2 86. 1 7.83 81.9 0.689 7
5 3 84.5 7.68 82.6 0.6752
° 85.3+0.8 7.75+0.07 82.9x1.2 0.6810=0.0038
> 2.5.5
Nef-PLGA-NPs
Yi= (X = Xo) /(X = Xoia) (25 C) 2.0%
Xmax Xmin o
o X Y, Nef-PLGA-NPs ;
Lo Xow Y0 0o Nef-PLGA-NPs
2 o
- - s
Yi = (Xmax Xl) /( Xmax _Xmin)
o o f
Y, = 0, Y. V. 1.
6.
1/n
= (Yl* YZ* Y}* ...Y) (Y“ 1
n=12 3 ) o 2 Nef PLGA ( : %25 000)
2.5.3 N N Fig 2 TEM photograph and size distribution of Nef PLGA-NPs( magnifi—
5, cation: x25 000)
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2.5.6 Nef-PLGA-NPs o
10 mL (25 °C) (4 C) (W -W ) /W x100%
0 10 20 30 d /2NN
9.
9 (x+s n=3)
Tab 9 Results of stability test (x +s n =3)
/C 0d 10 d 20 d 30 d
25 /nm 82.9+1.2 100.3 £3.5 153.6 £4.2 217.9 5.7
1% 0 2.3+0.2 5.1%0.3 7.6+0.6
4 /nm 82.9+1.2 86.4+£2.3 91.5+2.7 100.7 £4.1
/% 0 1.2+0.3 2.5+0.1 4.0+0.5
NefPLGANPs 4 C
3 o
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