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ABSTRACT Objective: To optimize paclitaxel-loaded stealth nanoparticles decorated with K237 peptides (K237-PTX-NP) and
evaluate the cytotoxicity to HCT-15 and HUVEC cells. Methods: Paclitaxel-loaded stealth nanoparticles decorated with K237 peptides
(K237-PTX-NP) were prepared by emulsification-evaporation method. The encapsulation efficiency and drug loading were determined
by HPLC. The particle sizes, polydispersity, zeta potential were measured by dynamic light scattering assay. K237 density on the
nanoparticle surface was determined by CBQCA Protein Quantitation Kit. With Taxol and PTX-NP as control, the cytotoxicity of
K237-PTX-NP to HCT-15 and HUVEC were determined using CCK-8 assay. Results: The average particle size of K237-PTX-NP was
150 nm. The zeta potential was -20 mV; Encapsulating efficiency was 33.5 %; Drug loading was 2.8 %, K237 conjuation efficiency was
24.5 % and K237 density on the nanoparticle surface was 474. After 24 h incubation, the IC50 values of K237-PTX-NP for HUVEC and
HCT-15 cells were about 0.01 nM and over 1 pM respectively. Conclusion: Compared with HCT-15 cells, HUVEC cells are much more
sensitive to K237-PTX-NP, which suggested that K237-PTX-NP may have the capacity to treat multidrug resistant tumors like HCT-15,
and it was highly expressed with P-gp or other multidrug resistance associated proteins, through inhibiting the growth of tumor
endothelial cells.
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Table 1 Influences of the ratio of CHO-PEG-PLA to CH30-PEG-PLA on the particle size, size distribution, K237 conjuation efficiency and K237

density on the nanoparticle surface

Ratio of CHO-PEG-PLA to CH;O-PEG-PLA/ w:w Particle size/nm P.L Conjugation efficiency/ % K237 per nanoparticle
1:5 1414+ 2.1 0.086 £ 0.002 37.6+ 8.5 754 £ 171
1:9 149.7+ 5.2 0.056 £ 0.004 245+ 73 474 + 43
1:19 1548+ 34 0.110 £ 0.005 148+ 3.6 121+ 92

Note: P.I = polydispersity index.
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Table 2 Influence of molar ratio of CHO-PEG-PLA to K237 on particle size, size distribution, K237 conjuation efficiency and K237 density on the

nanoparticle surface

Molar ratio of CHO-PEG-PLA to K237 Particle size/nm P.L Conjugation efficiency/ % K237 per nanoparticle
1:1 179.5+ 5.5 0.119 + 0.001 20.9+ 11.6 85+ 36
1:3 149.7+ 5.2 0.056 = 0.004 245+ 73 474 £ 43
1:5 155.6+ 3.4 0.126 = 0.006 324+ 78 971 £ 347

Note: P.I.=polydispersity index.

3 N N

Table 3 Influence of incubation time on particle size, size distribution, K237 conjuation efficiency and K237 density on the nanoparticle surface

Incubation time/ h Particle size/nm P.L Conjugation efficiency/ % K237 per nanoparticle
6 138.6+ 4.4 0.112 £ 0.003 209+ 23 159+ 30
10 149.7+ 5.2 0.056 + 0.004 245+ 173 474 % 43
12 1432+ 52 0.091 = 0.002 22.6% 3.1 370 + 29

Note: P.I.=polydispersity index.
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Table 5 Method validation for PTX determination by HPLC (n = 5)
Theoretical Within-day precision Between-day precision Average recovery
(ng/mL) {EMBED Equation.3 }+ SD RSD (%) {EMBED Equation.3 }+ SD RSD (%) (%)
2.0 1.80 = 0.04 2.22 1.84 £ 0.09 4.89 93.68 = 0.89
8.0 7.52 %+ 0.05 0.66 7.39 % 0.15 2.02 97.78 = 0.65
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Fig.1 Chromatograms of paclitaxel. (A) NP; (B) 2 pg/mL PTX; (C) PTX
sample(4 pg/mL)from K237-PTX-NP

Fig.2 Effect of various paclitaxel formulation, Taxol® , PTX-NP and
K237-PTX-NP on the viability of HCT-15 after 24 h incubation. *P< 0.05,
***P<0.001 as compared with K237-PTX-NP; #P< 0.05, ###P < 0.001 as

compared with PTX-NP
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