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Determination of Encapsulation Efficiency of Aptamer-Modified Cantharidin Liposomes Targeting Nano-

system by Small Column Centrifugation Combined with HPLC Method and Pharmaceutical Characteristics

WEI Aiqgiu, MEI Xiaoxu, JIANG Qianting, YE Meixin, LIU Hui, ZHANG Xiaoqing " ( School of Pharmacy, Hunan U-
niversity of Chinese Medicine, Changsha 410208, China)

ABSTRACT: OBJECTIVE To establish a small column centrifugation combined with HPLC method for the determination of encap-
sulation efficiency for aptamer-modified cantharidin ( CTD) liposomes targeting nano-system carrier system ( Apt-CTD-NLP), and
investigate the pharmaceutical characteristics. METHODS The surface of CTD-Lip was modified by chemical self — assembly tech-
nology by aptamer to construct Apt-CTD-NLP, and its pharmaceutical properties were characterized. CTD-Lip was made by the thin
film dispersion method. Using the recovery rate of blank liposomes column and the elution rate of free CTD as indexes, the optimum
centrifugation conditions of small column were investigated by single factor, and the encapsulation rate of Apt-CTD-NLP was quantita-
tively determined by HPLC. RESULTS Apt-CTD-NLP was regularly round and spherical, and the mean particle size, PDI and Zeta
potential were (101.0 +£1.058) nm, (0.208 +0.012) and ( =1.9 £0.397) mV, and had a sustained release effect. The optimal
conditions for separation of free CTD by dextran gel column were as follows; 400 pL loading volume, standing adsorption for 25 min,
centrifugation for 5 min at 1 000 r - min ™', and elution with deionized water for 3 times (500 pL, 1 000 r + min~' x5 min). The
average encapsulation rate of three batches of Apt-CTD-NLP was (94.56 +0.80)%. CONCLUSION For lipophilic small molecule
drug liposomes, column centrifugation combined with HPLC can quickly and effectively separate liposomes from free drugs, and deter-
mine the encapsulation rate of Apt-CTD-NLP.
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Fig.3 TEM image of Apt-CTD-NLP

2.1.3 {RHMBEIC SRAFENTIA I Apt-CTD-NLP
CTD-NLP (SR 4 2 mL g B A B Hr 4
H A 300 mL fA&FH 435 0. 25% Tween 80 [1) PBS
(pH 7.4) ZZwh3, F 37 °C 360 r - min ' fHIE IR
48 h,3+70.5.1.2.7.12 24 48 h fi &L 1 mL &
B o3 ( [FIE R 78 45 5 B B 0T ) T CTD Ji o
WRE TR 45 R WK 4, CTD-NLP  Apt-CTD-
NLP #£ 30 min N BRI KBS 40% , 461 ~2 h
2Z[a] Apt-CTD-NLP ,CTD-NLP 27511 CTD 4 3
2 h SR, 12 h 2R GRS T 80% ,
48 h 1 B FURE T 53 5l 87.95% \90. 63% , 4
T 15 219 Apt-CTD-NLP  CTD-NLP H A 2%
YER 3 FeAR i A2 CTD YRR

2.2 CTD &&ll & kL

2.2.1 % {f WondaSil C18 Superb & ji% 4+

T E 2k 2024 43 J155 59 B S

100 4

—e— CTD-NLP
—e— Apt-CTD-NLP

40

Cumulative release rate/%

20

0

0 4 8 12 16 20 24 28 32 36 40 44 48
t/ min
4 SRR ERR AR F 2K 5 % 4 R (CTD-NLP)  Apt-
CTD-NLP #4515 i %
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Fig. 5 HPLC chromatograms in specificity investigation for the determination of CTD content
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Tab.1 Study on the precision of CTD content determination

method

o/mg - ml-l A A, A, Ay As  Mean RSD/%
0.05 70.9 69.3 70.9 69.2 71.5 70. 4 1.48
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2.00 1834.3 1836.5 1838.8 1834.8 1836.5 1836.2 0.10
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R2 CTDAEMEF FmBERRELE. n=3, x=s
Tab.2  Recovery test of CTD solution content determination

method. n=3, x s

p/mg + mL~! Recovery/ % Mean/ % RSD/%
0.05 97.7 98.8 +0. 801 0.99
99.4
99.4
1 100. 3 100. 3 0. 047 0. 058
100. 3
100. 2
2 100. 1 100. 0 £0. 082 0.10
100.0
99.9
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Fig. 6 Elution curve of Apt-NLP and CTD physical mixture
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