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Study on Adjusting pH Gradient Between the Internal and
External Water Phase of Liposome Using Gel Filtration Chromatography

LIU Min, LU Weiyue, PAN Jun, XIE Cao
(' School of Pharmacy, Fudan University, Shanghai 201203, China)

Abstract: pH gradient method is commonly adopted for loading drug into liposome. Depending on pH gradient, drug in
the external water phase of liposome could enter into the internal phase. The citric acid buffer ( pH4. 0) in external
water phase of liposome was changed into phosphate buffer ( pH7.2) by gel filtration chromatography technology. The
pH gradient had found between the internal and external water phase of liposome. Doxorubicin ( DOX) could enter
through the lipid membrane into the internal phase driving by pH gradient. When the ratio of drug with lipid were 1:5,
1:10, 1: 15, and 1:20 ( w/w) , the encapsulation rates were 96.7% , 98.7% , 96. 8% and 98. 7% , respectively.
Among the above liposome, the encapsulation rate of the liposome with 1: 10 ( drug: lipid) was the highest. The drug
leakage rate of DOX liposome was less than 1.0% and 5.0% within 12 h or 48 h at 37 “C. Through the experiment, the
students could realize how to adjust pH gradient using gel filtration chromatography technology, as well as the pH
gradient was very important for loading DOX into liposome. It would be built good basis for students studying the
liposome delivery system.
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he JITA—ERFR 0.2 mol /L pH 4. 0 MR ZE /P,
60 C/KIHEZED 2 h, M IARIRRW . 7F 60 ClE A%
e Af S AR AR UK B BT AR R 400,200 F
100 nm AL, 1525 R R, DL 0.2 mol/L pH 7.2
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( i b 7 _L R AR AR A RO A BT B 60 C
JKH 20 min, W [A] 1R HE 3 K. LA 0.2 mol/L pH 7.2 #
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Ziflg It A% /nm Zeta HLfi /mV S e
1:5 117.1 £7.4 -20.1x1.6 96.7 +1.21
1: 10 119.0 £6.6 -21.9+0.3 97.7 £2.01
1:15 123.1 7.2 -19.8 1.2 96.8 +1.15
1:20 124.2 £4.5 -18.9+0.9 95.1+1.39
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