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Preparation of drug-loaded polylactic acid nanospheres and drug-releasing performance evaluation
LI Liang', LT Guo-ming?, HUANG Wei-hua'

'Nanchang Municipal Health and Anti-Epidemic Station, Nanchang 330006, China; *Department of Chemistry, South
China Normal University, Guangzhou 510631, China

Abstract: The polylactic acid (PLA) nanospheres containing griseofulvin were prepared by a water-in-oil solvent evaporation
method adopting an uniformly designed experiment, and the drug-releasing rates were compared between the microsphere and
nanosphere. The results showed that the nanospheres was good in spherical shape with narrow distribution of the particle sizes.
The particle diameter was about 114 nm, and the comprehensive score of the nanosphere was 95.59, with the error of 3.66% and
the drug content of 13.55% by the linearity regression averaged from the results of the three repeat experiments. The
drug-releasing rate of the microsphere was relatively slow, while that of the nanosphere can have an abrupt increase, indicating
its function of solubilizing the drug.
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Tab.1 The experimental arrangement table
No. F68(%) Griscofulvin(g) PLA(g) Acetone (ml) ;"' )
1 0.3 0.040 0.40 40
2 0.3 0.042 0.45 50 r t" o
3 0.4 0.044 0.50 60
4 0.4 0.046 0.55 70 & 1
5 0.5 0.040 0.25 40 (x30 000)
6 0.5 0.042 0.30 50 Fig.1 TEM photo of
7 0.6 0.044 0.35 60 drug-loaded PLA
8 0.6 0.046 040 70 nanosphere (x30 000)
PLA: Polylactic acid
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Fig.2 The UV spectrum of griseofulvin in the methol solution

2
Tab.2 Recovery rate determining experiment
1 2 3 4 5
Added amount of 1400 1200 1.690 1920 3.800
griseofulvin(mg)
Determinated amount 360 519 684 1932 3.7401
of griseofulvin(mg)
Recovery rate (%) 97.77 101.58 99.65 100.63 98.42
2.4
(DL) . (R) (A,
10 ) (S), S=5DL+R/10+2A,
3. S Fs(%).m N
m vV S=91.89609-9.075 F

(%)+363.772 3 m —-157.983 333 m +0.

469 14V ,m Y )
F(%) . .m o S 9922, 3
S 9559, 3.66%, 13.55%,
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Tab.3 The result of uniform designed experiment
Enveloping Compre-
0,
No. Drug content (%) efficency (%) Appearance hensive score
1 8.93 95.28 3 60.17
2 7.27 85.11 4 52.86
3 7.96 98.35 6 61.64
4 5.23 67.69 5 42.92
5 11.47 83.15 7 79.67
6 11.09 90.30 8 80.48
7 7.95 71.30 9 64.88
8 10.40 100.88 9 80.09
2.5
3 )
o 2
b
652.5h 74.1%,

10%, ,
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Fig.3 The release curve of drug-loaded nanosphere
and drug-loaded microsphere
a: For the nanosphere, the amount of the drug loading is 3.80
percent and the particle size is 114 nm.
b: For the microsphere, the amount of the drug loading is 3.53
percent and the particle size is 45.3 pm.

[1] Yoo HS, Lee KH, OhIJE, etal. Inwvitro and in vivo anti-tumor
activities of nanoparticles based on doxorubicin-PLGA conjugates
[J].J Control Rel, 2000, 68(3): 419-26.

[2] Torres EC, Rodrigues JM, Moreira DL, et al. Improvement of in
vitro and in vivo antileishmanial activities of 2', 6'-dihydroxy-4'
-methoxychalcone by entrapment in poly(D, L-lactide)nanoparticles
[J]. Antimicrob Agents Chemother, 1999, 43(7): 1776-82.

[3] Sershen SR, Westcott SL, Halas NJ, et al. Temperature-sensitive
Polymer nanoshell composites for photothermally modulated drug
delivery[J]. J Biomed Mater Res, 2000, 51(3): 293-300.

[4] Roy K, Mao HQ, Huang SK, et al. Oral gene delivery with chitosan-
DNA nanoparticles generates immunologic protection in a murine
model of peanut allergy[J ]. Nat Med, 1999, 5(4): 387-95.

[5] Schwarz C, Mehnert W. Solid liquid nanoparticles(SLN) for control-
led-drug delivery II. Drug incorpouation and physicochemical chara-
cterization[ J ]. J Microencapsul, 1999, 16(2): 205-13.

[6] Duchene D, Ponchel G, Denis W. Cyclodextrins in targeting appli-
cation to nanoparticles[J ]. Adv Drug Delve Rev, 1999, 36(3): 29-40.

[7] Song CX, Labhasetwar V, Murohy H, et a/. Formulation and charac-
terization of biodegradable nanoparticles for intravascular local drug
delivery[J ]. J Control Release, 1997, 43(5): 197-212.

[8] Niwa T, Takeuchi H, Hino T, et al. Biodegradable subicron carries for
peptide drugs: preparation of DL-PLGA nanoparticles with Naby a novel
emulsion-phase separation method in an oil system [J]. Int F Pharm,
1995, 121(1): 45-53.

[9] , , . 1.
(Chin J Biomed Eng), 2000, 19(4): 423-31.
[10] , , . A
[J1. (Chin Pharm J), 1999, 34(8):
532-6.
[11] , , -
(1. ,2001, 18(5): 365-9.
[12] [M]
,1990. 209-11. ( : )





