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Investigation of in Vitro Release Properties of Ferulic Acid Liposomes
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[ Abstract | Objective: To obtain sustained-release preparations of ferulic acid liposomes by optimizing
its formulation and technology. Method: The content of ferulic acid in liposomes was determined by HPLC.
Ferulic acid was encapsulated into liposomes by calcium acetate gradient method, dialysis method was used to
investigate release of ferulic acid. The factors such as phospholipids, the content of cholesterol, particle size and
the addition of blood components were intensively investigated. Moreover, thermosensitive hydrogel technique was
further applied to obtain the satisfactory sustained-release effect. Result; Hydrogenated soybean
phosphatidylcholine ( HSPC) was selected as the phospholipid composition. Optimum molar ratio between HSPC

and cholesterol was determined at 4 : 1. Optimum average size of liposomes was found to be 397.7 nm. Blood
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components could accelerate the release of ferulic acid liposomes and there was little difference among different blood
(human serum, fetal calf serum and rat plasma). Moreover, with the application of thermosensitive hydrogel
technique, sustained-release effect was obtained in 48 h and the kinetics was fitted with Higuchi equation.
Conclusion: Fetal calf serum and rat plasma can be used in drug release studies of liposomes to mimic human

serum. Optimization of formulation and technique factors as well as the combined application of thermosensitive

hydrogel technique can result in the satisfactory sustained-release properties of ferulic acid liposomes.
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Fig. 1 Effect of lipid composition on release profiles of ferulic acid

liposomes(x +s,n=3)
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Table 2 Effect of cholesterol-phsophatidylcholine ratio on

properties of ferulic acid liposomes(x +s,n=3)
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Fig. 2 Effect of cholesterol-phsophatidylcholine molar ratio on

release profiles of ferulic acid liposomes(x +s,n =3)
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Table 3  Effects of ultrasound time on properties of ferulic acid

liposomes(x +s,n=3)

7 I 8] HLAR DI Zeta L fif (TEES

/min /nm /mv /%

1 397.71 £2.77 0.275 £0.065 -2.28 +0.22 79.31 £1.25
5 167.82 0. 11 0.253 £0.016 -2.31 +0.19 67.81 =0. 89
15 115.84 £1.02 0.218 £0.062 -2.25+0.14 61.62 +1.19

120
100

——}i#% (397.71£2.77) nm
— %% (167.82+0.11) nm
—<Hif2 (115.84+1.02) nm

BRI /%
3

0 2 1 6 8 10 12 14

B3 REMFREBERGREMENIME(xxs,n=3)

Fig. 3  Effect of particle size on release profiles of ferulic acid

liposomes(x +s,n=3)
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Fig. 4 Effect of addition of plasma or serum on release profiles of

ferulic acid liposomes(x +s,n=3)
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Fig. 5 In vitro release profiles of different ferulic acid drug(x = s,
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