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Preparation of Albumin Modified Liposomes Based on Paclitaxel Prodrug and Study on Their Antitumor

Activity in Vitro and in Vivo

GE Jianjun'”, LI Yuanyuan’, CHE Hongyong’, CHEN Fang’, LI Haoxin’, LI Lingbing’* (1. Zaozhuang Vocational
College of Science and Technology , Zaozhuang 277500, China; 2. Yantai Food and Drug Inspection and Testing Center, Yantai 264035 ,
China; 3. Department of Pharmaceutics, School of Pharmaceutical Sciences, Cheeloo College of Medicine, Shandong University, Jinan
250012, China)

ABSTRACT :OBJECTIVE To prepare human serum albumin ( HSA) modified liposomes, realize thetargeting ability bybinding to
albumin receptor and achieve targeting transportto tumor tissues. METHODS The paclitaxel-maleimide prodrug was synthesized, and
the prodrug loaded liposomes were constructed based on it. Then, albumin modified liposomes were prepared by spontaneous binding
between maleimide and free mercapto group in albumin structure, and their pharmacological properties were characterized. Moreover, cell
and animal experiments were conducted to further investigate the uptake ability of albumin modified liposomes by tumor cells, as well as
its anti-tumor activity and targeting in vivo. RESULTS The cell uptake of albumin-modified liposomes mediated by overexpression of
albumin-binding protein on tumor cell surface was significantly increased. The cell intake of coumarin-6 loaded albumin-modified lipo-
somes was significantly higher than that of free coumarin-6. The evaluation of antitumor activity in vivo showed that the PTX@ HSA-lipos
group had a better effect on tumor volume control. After administration, the average tumor weight in the saline group was(7.88 +1.22) g,
and that in the PTX@ HSA-lipos group was (3. 126 +0.68)g, with significant difference (F =28.36, P <0.05). CONCLUSION Albumin
modified liposomes are a kind of drug delivery system with high efficiency, low toxicity and targeting to tumor tissue.

KEY WORDS: liposome; human serum albumin modified; prodrug; paclitaxel; tumor targeting
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phosphatidylcholine, EPC) , IH [& & ( cholesterol, Ch)
REAE, 45 BE BT AR, 7R Al A PTX-LEA-
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Jook BOmE R, AR JE A EMCH (42.76 mg,
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2.3 G| & B2 R R (PTX@lipos )

K53 FREL EPC (23 mg), Ch(6 mg), PTX-LEA-
EMCH (8 mg) , I A 3 8 B S — 50 FF o il 58 4
fi#,30 C NIEARBR LA PRSI MA 5 mL
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2.5 HSA {44 fig it i ( PTX @ HSA-lipos) #) #| %

WUE 7 PTX@ lipos JIF BAA W ( CBR 2 25
YD RBEMZ S ERO0.2 mg - mL™', KE% RS EL
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Wi B R SCRAR Y Zate P E A E PTX @
lipos \PTX@ HSA-lipos HRIAZFNHLA o
2.7 PTX@HSA-lipos % 25 & &
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DA, 7.0 ~ 8.1 Ab tH B A WA AIE L US04 2. 56,
2,73 b HYER 2B T R 00 O PR R K O R
RS AT L 969. 8 A [ M+ NH, ] * i 5 it i
LA IR 5 T I b8, B0 IR T 25 R
. AEIHERL LB R PTX-LEA 1 B 0k 5
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Fig. 1 The synthesis route of PTX-LEA-EMCH
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A,B - PTX-LEA [1J'H-NMR #1 MS [&];C,D - PTX-LEA-EMCH [#"H-NMR F1 MS [&,
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m'z

A,B - "H-NMR and MS spectra of PTX-LEA; C,D - '"H-NMR and MS spectra of PTX-LEA-EMCH.

2 AR Z M ek 4R A% (TH-NMR) [E fv 7 3% (MS) [
Fig.2 'H-NMR and MS spectra of prodrugs
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Fig.3 The changes of the amount of protein adsorption on the

surface of albumin modified liposomes with time. n =3 ,x +s
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Size distibution by number
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— Record 3:HSA binding liposome
Record 2:Prodrug liposome
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Fig. 4 Particle size and size distribution of blank liposomes,

prodrug liposomes and HSA binding liposomes
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B9 PTX WA 25 B8 & PTX @ lipos Fi1 [ 2 [
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PR 3G 9. e A i BRI HE I PTX 1 IC,, 4% ik
10 pg » mL™' (2 11.7 wmol » L™") | 530k [ 15 4R
SN i

PIE 22k 2025 4F 2 H 5 60 45 4 M)

——PTX@HSA-lipos at pH 7.4 PBS
70+ —#—~PTX@HSA-lipos at pH 5.5 PBS

Cumulative release/%
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