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Preparation of solid lipid nanoparticles by solvent diffusion method

ZHANG Hui-hong™ , HU Fuqgiang, YUAN Hong, FANG Ming
( College of Pharmacy , Zhejiang University , Hangzhou 310006 , China)

Abstract: Aim To establish an efficient method for preparation of solid lipid nanoparticles with high
recovery . Methods Monostearin solid lipid nanoparticles was prepared by solvent diffusion method in aqueous
system . The recovery of the method was greatly improved by adjusting the Zeta potential . Results The drug
loaded solid lipid nanoparticles suspension was quickly produced and easily separated with centrifugation at
4 000 rmin~' under acidic condition . Compared with the nanoparticles made without adjusting the Zeta
potential , the recovery of nanoparticles prepared in this way was significantly increased . The release behavior
in vitro showed an initial burst effect in the first 3 hours followed by a slower rate stage of 4 days with nearly
6 % drug released in each day . Conclusion The solvent diffusion method in aqueous system might be used as
a new method to prepare solid lipid nanoparticles in the future . The loaded drug can be released in a controlled
manner .
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A: Drug-free SLN made in neutral condition; B: Drug-load SLN made in neutral condition; C: Drug-free SLN made in acid condition ;
D: Drugload SLN made in acid condition

Figure 1  Transmission electron microscopy micrographs ( TEM) of monostearin solid lipid nanoparticles

2 SLN 1.
1 %PVA , 100 nm .

Table 1 Size of solid lipid nanoparticles prepared by the solvent diffusion method in an
aqueous system

Number average/ nm Volume average/ nm Mean volume

Dosago form Area Mean Width Area Mean Width average/ nm Polydispersity
Drug free * 75 .8 117.3 8.5 13.8 117 .3 8.5 289 .4 0.25
24 .2 316 .1 48 .0 86 .2 316 .8 48 .8
Drug loading” 97 .2 43 .5 22.9 11 .8 46 .5 25.7 312.2 0.22
2.8 252.9 271 .9 88 .2 347 .9 200 .1
Drug free " 100.0 89.0 44 5 100 .0 138 .2 115.7 138 .2 0.27
Drug loading” * 92.7 116 .2 69 .2 20.0 143 .3 89 .7
7.3 418 .4 158 .8 80.0 432 .4 231 .5 381 .1 0.22

" Prepared under neutral pH condition for comparison; =~ Prepared under acidic condition

3 Zeta .
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Zeta rel Table 2 Zeta potential of drug, drug free SLN
i i and drug load SLN prepared in different pH
(1341 Zeta pH of Zeta potential width / mV
aqueous phage Drug Drug free SLN  Drugload SLN
’ SLN > 5.73 03 33 -164 1.6 -21.3 1.6
Zeta s 1.10 32 3.7 38 4.4 43 4.1
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Table 3  Effect of different pH

of the aqueous

phage on solid lipid nanoparticles (SLN) recovery ,
drug entrapment efficiency (EE) and drug loading

(DL)

pH of aqueous phage SLN recovery/ % EE % DL/ %
Neutral 6.50 6 .31 0.96
8.22 7 .98 0.96
Acidic 94 .55 92 .53 0.97
93 .33 92 .53 0.98
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Figure 2  Release profiles of SLN in dissolution medium
( composed of 40 % PEG 400 aqueous solution with 0.5 %
Tween 80)
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