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Abstract; The protein carrier has specific research value and application prospects for veterinary medicine. Our
previous research confirmed that solid lipid nanoparticles (SLN) are promising protein carriers through surface
adsorption. In this paper, SLNs with different properties were prepared by changing lipid materials, emulsification
time, or adding surface modification materials. Using BSA as a marker protein, the effects of nanoparticle
physicochemical properties on adsorption were further studied. The results showed that the main physicochemical
properties of nanoparticles had significant effects on the adsorption rates. The adsorption rates of proteins on the
nanoparticles prepared by different lipid materials were different. The adsorption capacity of smaller size
nanoparticles was stronger than that of the larger ones. The adsorption rate of proteins on the positive potential
nanoparticles was significantly higher than that of negative potential nanoparticles. But the emulsifier concentration

has no significant effect on the adsorption rate. These results provide a basis for the preparation and optimization
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of solid lipid nanoparticles as protein carriers, and could help to improve the efficiency of protein loading.

Key words: solid lipid nanoparticles ; physicochemical properties; surface adsorption; protein carrier

I 4 B J5 44 KA ( Solid lipid nanoparteles , SLN)
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FiRE 10 i, B 800wl I FI 5 B A it oth o G 0] ¢
T HLAV ( zeta potential, ZP)
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Tab 1 Physicochemical properties of solid lipid nanoparticles prepared under different conditions( mean +S.D. , n =3)

i PVA ¥k P T 1] (min ) MD( nm) PDI ZP(mv)

PHRO0.2 g

SLNI " 2% 2 300 +3 0.506 +0.012 -25.1£1.6
T2 0.8 g ¢
HHIE0.2 g

SLN2 " 2% 10 100 +5 0.485 +0.01 -21.9£0.9
+ Uz 0.8 g ¢
HH AR 0.2 2

SLN3 + 2 0.8 ¢ 2% 2 304 +5 0.441 +0.023 25.7+1.15
DDAC 20 mg
HH g 0.2 g

SLN4 " 0.5% 10 152 +3 0.459 +0.028 -24.5£0.75
+PURR 0.8 g ¢ * * *

SLN5 SRR L ¢ 2% 2 344 +5 0.341 +0.014 -17.4+1.27
AR 0.2 g

SLN6 " 2% 0.5 669 +4 0.437 £0.016 27.3+1.3
T2 0.8 ¢ 7

2.2 BSA /% Bradford BRI BSA A5
2% BSA 7£ 1 — 100 pg/ml 31 [l P 5 B0 R A7 A 2k 56
%, R®40.9921,
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0.023),

2.4 FREZWHAAHKRERMENLE HE 2
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7R, AR TRDREAR B [ A< i J5R 90 A SR P 82 o e A 4
4 :SLN1(300 +3 nm) 4355 SLN2(100 +5 nm) |
SLN6(669 +4 nm) #H It 22 7 ¥ A 2 3%, {H SLN2
(100 +5 nm) 5 SLN6 (669 +4 nm ) #H L4 2% 5 5. 3%
(P=0.01),
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Fig1 Comparison of adsorption rate of solid lipid

nanoparticles with different materials
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Fig 2 Comparison of adsorption rates of solid lipid

nanoparticles with different potentials
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Fig 3 Comparison of adsorption rates of solid lipid

nanoparticles with different particle sizes
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Fig4 Comparison of adsorption rates of solid lipid

nanoparticles with different lipid contents
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Fig 5 Comparison of adsorption rates of solid lipid

nanoparticles with different PVA concentrations
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