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Establishment of poly ( DL-lactide-co-glycolide ) nanoparticle drug delivery system

and its maintenance for bioactivity of basic fibroblast growth factor
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[ Abstract | Objective  To explore the preparation conditions of poly ( DL-lactide-co-glycolide )
(PLGA) nanoparticles, and validate the entrapment efficiency and activity of basic fibroblast growth factor
(bFGF) loaded by PLGA nanoparticles. Methods Bovine serum albumin ( BSA)-loaded PLGA nanoparticles
were prepared with a double emulsion method. First, the effects of the concentration of PLGA, mass ratio of
PLGA and BSA, volume ratio of water phase and oil phase, and type of internal water phase on the particle size
and entrapment efficiency were studied. Then the optimal conditions were selected to prepare bFGF-loaded
PLGA nanoparticles, and the activity of bFGF was validated by proliferation of mesenchymal stem cells
(MSCs). Results Under the optimal conditions, the entrapment efficiency of BSA-loaded PLGA nanoparticles
was 70.0% , the particle size was 373 £12 nm, and the Zeta potential was 27.1 £0.6 mV. The protein was
sustained-released, and the phenomenon of burst release was not obvious. Biological activity of bFGF loaded by
PLGA nanoparticles was maintained, and the bFGF-loaded PLGA nanoparticles could better promote the
proliferation of MSCs than bFGF solution. Conclusion PLGA nanoparticles prepared with the double emulsion
method can be used to load growth factors to control their release and maintain their biological activity.

[ Key words ] poly ( DL-lactide-co-glycolide ) ; bovine serum albumin; nanoparticle; basic fibroblast
growth factor; sustained release
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(RND systems ), bFGF ELISA % i i 7 & ( Sigma
Inc. ),
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1.8 fmfe g st 52 5

SCHG Ay 3 4, RACHRA DFGF %5 4l Fi i1 2k bFGF
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2.1 FRH & FAE xR AL R 0 vl
2.1.1 PLGA WREEXHRRIERERI NG M55
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PLGA FHHLIEWE  , il £ 9 9 K BRI AR | Zeta HLAL L 2K
PR AEPRILE 1, BEF PLGA WREZ RGN, Kite &
WK, Zeta HLALAERHEZE AN, 8 H AR R B e
i, (R 2 R AN R

&1 A[FE PLGA REX AR FAIRM(n =3 x £5)

PLGA ¥ Rt Zeta LV AR &

(mg/mL) (nm) (mV) (%) (%)
50 218 +4  -33.4x0.5 37.6x0.9 3.8+0.1
100 256 +3 -30.3+0.5 44.0x1.2 2.2+0.1
200 371 =3 -28.4+0.5 62.5+1.9 1.6 £0.0
300 514 £22 -8.0=x0.2 64.3£2.8 1.1+0.0

2.1.2  BSA/PLGA Jiu it R 44 K0P BE 119 5 e
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LT 53l B BTG (0 2R R
TN
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bFGE/PLGA AL, K — 2 B A AKRL ] PBS HEA,
T B [ 10 3, DA A5 B ) B L35 BT
BB E IR BE , i DA B 1 RBURHCR . ANl
3PN, 1 K BSA RBUBHCE N (3.9 £0.9)%,
bFGF (1 ZFBIR N (5.1 £0.4) % , §ij 13 d BSA bFGF
) RBVRECR M A (12.3 £3.8) % ((15.7 £2.5) % , Hil
31 d BSA \bFGF 1) BRUREHCE AN 3 (38.5 £5.0) % |
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ARBFFEHIHARER T il f 1 FE b S B (1 3R 20 % fu b
R ZER . AL PLGA ¥ FE X R4S FIL B R )52
Wi LA R ., 7E— 2 I PRl N, B2 vk S B B8, T 3K A5
AL A (HIAF] 200 meg/mL 5, F3G R R
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(3.920.9)% , 22 1 AL AURBURM (9.2 £2.8) % o
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