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Characterization of vinflunine tartrate liposomes in vitro and in vivo
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Abstract: Vinflunine tartrate-loaded liposomes (VT-L) with two drug-to-lipid ratios were prepared by
pH gradient method. Vesicle size and zeta potential were determined by the Zetasizer Nano ZS. Entrapment
efficiency was evaluated by cation exchange resin centrifugalization method. The toxicity and tumor inhibition
to nude mouse administrated by VT-L with different drug-to-lipid ratios were investigated and compared with
the vinflunine tartrate injection (VT-I). The results showed that the mean particle size, zeta potential and
entrapment efficiency of the VT-L with drug-to-lipid ratios of 1 : 5 and 1 : 10 were 124.6 nm and 128.3 nm,
—25.3 mV and —22.8 mV, 94.46% and 97.31%, respectively. The VT-L with two different drug-to-lipid ratios
has significantly higher anti-tumor effect to nude mouse transplanted human non-small cell lung carcinoma A549
and lower toxicity than VT-I. While there were no significant differences in anti-tumor effect and toxicity
between VT-L with two different drug-to-lipid ratios.
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Figure 1 Structure of vinflunine tartrate (VT)
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Figure 2 Entrapment efficiency of vinflunine tartrate-loaded
liposomes (VT-L) during 6 months (n = 3). VT-L-1: VT-L with
drug-to-lipid ratio of 1 :10; VT-L-2: VT-L with drug-to-lipid
ratioof 1 ' 5
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Figure 3 Average particle size of VT-L during 6 months (n = 3)
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Figure 4 Inhibition effect of VT-L to nude mouse transplanted
human non-small cell lung carcinoma A549. N-C: Negative
control; B-L: Blank liposome; VT-I: Vinflunine tartrate injection.
VT-L-1: VT-L with drug-to-lipid ratio of 1 : 10; VT-L-2: VT-L
with drug-to-lipid ratio of 1 © 5
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Table 1 Therapeutic effect of VI-L to nude mouse transplanted human non-small cell lung carcinoma A549. n =4, x+s. dO:
administration at first time; d12: Administration completed; d18: Six days after the last administration; d32: Convalescent period finished.
"P<0.05, "P<0.01 vsN-C; ““P<0.01 vs VI-I. RTV: Relative tumor volume; RTI: Relative tumor inhibition; TW: Tumor weight

RTV RTI/%
Group TW/g
d12 dis8 d32 d12 d1s8 d32
N-C 2.55+0.19 2.79£0.15 4.15+0.53 - - - 1.68 +0.12
B-L 2.51+0.21 2.71+£0.25 3.91+0.29 1.50 +£0.19 3.05+0.40 591+0.77 1.60 +0.15
VT-1 2.03+0.23" 2.11+0307 3.58 £0.44 20.51 +£2.67 24.30+3.16 13.70 £ 1.78 1.51+0.08

VT-L-1 0.82+0.057%  0.75+0.0474%  0.55+0.04"4%  67.81+598°"  73.12+3.51%°  86.75+3.98°°  0.31+0.0574%

VT-L-2 0.70 £ 0.08" % 0.65+0.0874%  0.53+0.07"4"  72.52+4.12°° 7670 £3.85°°  87.23+4.23%°  028+0.0474%
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Figure 5 Toxicity of VT-L to nude mouse transplanted human
non-small cell lung carcinoma A549. N-C: Negative control;
B-L: Blank liposome; VT-I: Vinflunine tartrate injection.
VT-L-1: VT-L with drug-to-lipid ratio of 1 : 10; VT-L-2: VT-L
with drug-to-lipid ratio of 1 © 5
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