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Abstract

BACKGROUND: Polylactide-co-glycolide (PLGA) nanoparticles or nano-preparation of biodegradable microspheres for sustained
release or targeted delivery system have been studied for almost 30 years, considered as a hot spot of research. The system can
control the particle size, delay drug degradation, prolong drug release time, conduct targeted release, reduce drug toxicity and
irritation.

OBJECTIVE: To explore the preparation method of the drug-loaded nanoparticles on particle size, encapsulation efficiency and
other effects, and to determine the optimal preparation conditions using paclitaxel as a model drug and PLGA as the coating
material.

METHODS: PLGA nanoparticles were prepared using emulsion-solvent evaporation technique. The particle size of nanoparticles
was measured, and the encapsulation efficiency and drug loading of the nanoparticles were calculated. The preparation
techniques of nanoparticles were optimized by orthogonal method.

RESULTS AND CONCLUSION: Through orthogonal test, the preparation techniques of nanoparticles were optimized. The
optimization parameters are 15 minutes ultrasonic emulsification, 1% concentration of emulsifier, organic to water ratio of 1: 25,
temperature 25 C. Under these conditions, the prepared nanoparticles size was 217.6 nm, drug loading was 1.79%,
encapsulation efficiency was 85%. The preparation process is simple, stable and optimized. The paclitaxel-PLGA appropriate
nanoparticles can be prepared at a high entrapment efficiency and suitable particle size.
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Table 1 Single factor test program
Level C s ti(min) tz(h) W:O Ce
! 2 ! ~ [g-(mol/L)]
1 2% Dichloromethane 5 4 101 10
2 1% Acetone 8 6 50:1 50
3 0.5% Acetidin 10 8 251 25
o .
4  0.25% Dichloromethane 12 10 1001 100
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Table 2 Lo(3*) orthogonal test factors
A water-oil phase B ultrasonic C . D emulsm.e §
No. volume ratio ime {rmin) volatilization  concentration
time (h) (%)
1 5:1 5 6 1
2 25:1 10 8 0.5
3 50:1 15 10 0.025
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Table 3 Devise, results and analysis of orthogonal test

Particle size  Drug loading
No A B (o] D i) (%)
1 1 1 1 1 178 0.8
2 1 2 2 2 196 0.55
3 1 3 3 3 357 0.78
4 2 1 2 3] 210.3 1.10
5 2 2 3 1 217.6 1.79
6 2 8 1 2 2431 0.64
7 3 1 3 2 207.1 1.01
8 3 2 1 3] 209.1 1.75
9 3 3 2 1 231.3 0.65
K1 731 595.4 630.2 6269 K=2 049.5 particle size

K2 671 622.7 637.6  646.2
K3 6475 8314 781.7 7764
R 278 787 50.5 49.8
T 2.13 2.91 3.19 3.24

T2 353 409 23 22 ) .
T3 341 207 358 363 T=9.07 drug loading
R 047 067 043 048
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