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Study on Preparation and in vitro Release of bFGF-loaded Nanoparticles
LIU Hui-na', WANG Wei’ (1.Zhengzhou Orthopaedic Hospital, Zhengzhou 450052, China; 2.Pharmacy College
of Henan University, Henan Kaifeng 475001, China)

ABSTRACT OBIJECTIVE: To prepare the basic fibroblast growth factors (bFGF )-loaded nanoparticles (NP), and to study the re-
lease behavior of the nanoparticles in vitro. METHODS: Using biodegradable materials a-PBCA as carrier, bFGF-PBCA-NP was
prepared by emulsion polymerization method. Using diameter and entrapment efficiency as index, orthogonal test was used to opti-
mize the proportion of a-PBCA (pl) to bFGF (pg), mass fraction of poloxamer F68 and pH of solution after added bFGF. The
morphology of the nanoparticles was observed with TEM. The particle size and distribution of bFGF-PBCA-NP, entrapment effi-
ciency, drug-loading amount and 72 h accumulative drug release in vitro (Q) were investigated. First order kinetics equation, Higu-
chi equation, Weibull equation, double exponential biphasic kinetics equation and polynomial equation were fitted. RESULTS: The
proportion of a-PBCA and bFGF was 4.8, and poloxamer F68 accounted for 3% with pH of 2.0; bFGF-PBCA-NP were sphere-like
solid particle with mean size of (120.5 + 1.60) nm. The drug-loading amount was (4.26 +0.02) % and the encapsulation efficiency
was (89.35+0.83) %. The in vitro release properties could be expressed by double exponential biphasic kinetics equation and poly-
nomial equation, and correlation coefficients were 0.990 5 and 0.994 7. CONCLUSIONS: Prepared bFGF-PBCA-NP show signifi-
cant sustained release.

KEY WORDS Basic fibroblast growth factors; a-PBCA; Nanoparticles; Preparation; Orthogonal test; Drug release in vitro
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22 EXREMEUHIEIE
R0 AH O SCTR AN T i B TR 2, 3 e X o % 2 1R Ui
B BEREUE BEREEE] A bEGF J5 %W 09 pH i . bFGF [T
SERNHIE VDI FO8 Wk B 1E1 72558, H AR YRR kAR A dt
Z(EE) 122y it (DL) M 4845 , 3% 1 52 1 bFGF-PBCA-NP il
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Tab 1 Factor and levels

K
LR 1 2 3
A a-PBCA 5 bFGF Al 32 438 6.4
B AP F68 it /8K, % 1 2 3
C IR pHAH 2.0 3.0 5.0
F2 EXRBER
Tab 2 Results of orthogonal design
. PSS Eistn -
s A B C kff,nm EE,% DL,% LR
1 1 1 1 100 54.7 3.19 72.49
2 1 2 2 231 71.1 4.15 77.09
3 1 3 3 453 45.8 2.67 48.48
4 2 1 2 110 85.2 3.38 88.59
5 2 2 3 312 83.1 3.30 75.22
6 2 3 1 116 90.5 3.59 92.05
7 3 1 3 377 87.4 2.63 76.01
8 3 2 1 99 92.3 2.77 90.02
9 3 3 2 188 89.9 2.70 78.75

3 EXREERSH
Tab 3 Analysis of the results of orthogonal design
Rt , nm EE, % DL, %
A B C A B C A B C

K, 26133 195.67 105.00 57.20 75.77 79.17 334 3.07 3.18
K, 17933 214.00 176.33 86.27 82.17 82.07 342 341 341
K; 221.33 252.33 380.67 89.87 7540 72.10 2.70 299 2.87
R 82.00 56.66 275.67 32.67 6.77 997 0.72 042 0.54
P 0.19 026 002 0.05 059 044 032 059 049
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Fig 3 The accumulative release curves of bFGF-PBCA-NP

within 72 h
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Tab 4 Comparison of in vitro accumulative release data of
bFGF-PBCA-NP fitted by different equations

LR A r AICTH
I 1-0=-22.13"" 0.8099 —0.92
1 0=16.11+1.992 4" 0.8982 —2.74
m Q=1— s 1 04758  7.23
\% 1-0=-77.771 4¢°*°¥+74.504 4¢*™** 0990 5 —7.25
V 0=0.000 4£—0.059 27+3.555+4.9157 09947 —7.42
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