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Abstract: Objective To synthesize four cisplatin prodrugs and examine their self-assembly ability to prepare PEGylated cisplatin
prodrug nanoparticles, combined BSO for co-treatment of tumors. Methods Four cisplatin prodrug (C6-Pt, C10-Pt, C12-Pt, C18-Pt)
were synthesized using cisplatin as the raw material drug; a one-step nanoprecipitation method was used to screen the cisplatin
precursors with better self-assembly ability; the appearance morphology, stability, particle size, Zeta potential and in vitro drug
release of the nanoparticles were investigated; The cytotoxicity of cisplatin solution and C12-Pt NPs solution on MCF-7, B16F 10,
LLC, and 4T1 was examined; determination of the non-toxic concentration of BSO and the optimal molar ratio for the combination
of C12-Pt NPs and BSO using B16F10 as a tumor cell model; the growth inhibitory effects of cisplatin solution, cisplatin/BSO
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mixed solution, C12-Pt NPs solution and C12-Pt NPs/BSO mixed solution on B16F10 cells were examined; the intracellular GSH
contents of B16F10 cells after 24 h treatment with cisplatin solution, cisplatin/BSO mixed solution, C12-Pt NPs solution and C12-Pt
NPs/BSO mixed solution were determined. Results Four cisplatin prodrugs (C6-Pt, C10-Pt, C12-Pt, C18-Pt) were successfully
synthesized; only C12-Pt could self-assemble successfully at a cisplatin prodrug concentration of 1 mg-mL™"; C12-Pt NPs had a
uniform particle size distribution with good long-term stability and plasma stability; the drug release rate of nanoparticles was slow
in PBS (pH 7.4) buffer containing 0 and 1 mM DTT, and up to 76% within 72 h in PBS (pH 7.4) buffer containing 10 mmol-L™"'
DTT; the inhibitory effect of C12-Pt NPs on four tumor cells was stronger than that of cisplatin solution; for B16F10 cells, BSO did
not show significant toxicity; the strongest inhibitory effect on tumor cells was observed when the molar ratio of cisplatin prodrug:
BSO was 1:40, indicating that BSO has a better chemotherapy sensitization effect on cisplatin prodrugs. Compared with cisplatin,
the levels of GSH in B16F10 cells significantly decreased after treatment with cisplatin/BSO, C12-Pt NPs, and C12-Pt NPs/BSO
(P < 0.001). Conclusion C12-Pt NPs have good formulation properties; C12-Pt NPs have strong growth inhibitory effects on a

variety of tumor cells; BSO can effectively enhance the tumor-killing effect of C12-Pt NPs.
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Fig.2 Self-assembly appearance of cisplatin prodrug

222 Kiff. Zeta LA S5AMUIEA K C12-Pt NPs
F 281K R 20 15, SR H 5 IR STRLAR AN 5E 9K
FL )R A% PDI. Zeta HLAZ 5 K C12-Pt NPs 73 5l FH %
BT K B ORE 20 %, 1 m 2 Bk 5 78 55 00
& 1 min, H AT 5 H B IR 44 71 4% 2 min, I JE
R 2 AR, B AR TR SR IS G L AR
M %2 C12-Pt NPs LA H e 3¢ .

Wik 3 fror , C12-Pt NPs (K042 0 A7 ¥ 51, A
TEA I EE, bife N (182.60+1.200nm, PDI Jy0.21+
0.02, Zeta HL A7 9 (=29.60+0.28)mV. /N k42
A7) Zeta HLALA Bl T 2E K 25 W 1E A4 P 1496 34 )
8], F H 38 3ok w5y 38 3% P A0 B RN (EPR) 3 51 245 4
TE I8 L 4R i & FR 00T,

I 1 I I 1

1 10 100 1000 10 000
P2 /mm
3 CI12-PtNPsHIRIEN T ESTHEER (A) UK Zeta B
iz (B)

Fig. 3 Particle size distribution, transmission electron mi-
croscopy (A) and Zeta potential (B) of C12-Pt NPs

2.2.3  JEART A GOR R RRE 5 DURLAR AN
PDI 94645 , ¥ C12-Pt NPs FH 22 B T /K 7 88 20 1%,
B T 4 cCIREE A7 1A H R AR & PDI
Ak 25 52 40 KR I A A A 5 8 A B 10% FBS 1Y
PBS (pH 7.4) 2% PP % C12-Pt NPs 7 B¢ 20 15, B T
37 °C, 100 r-min™ & K A, 43 5l T 45 22 B 1] £ €05
2.0.4.0.6.0.8.0.12.0.24.0.48.0 h) il 5& ki 42 7% 4k 15
W, % %% C12-Pt NPs 1L 75 Fa e P o

C12-Pt NPs 7 4 °Cfig 17 30 d B2 € 1 45 R an K]



<2604 -+ 465 F12H 2023F 128 ﬁ!ﬁ-‘#&‘[ﬁti Drug Evaluation Research ~ Vol. 46 No. 12 December 2023

4-A B/~ K2 FI PDL R R AEBH B o4, RIHH E FBSHIPBS(pH 7.4)ZZpfiliH , C12-Pt NPs /£ 48 h
R EMBEEME. WE4-CHIR, £510%  RAETHEA, R B A BT i e .

260- 0.4+ 240+

A B C

2204 0.3 180+
g /0“'0—0———"\. o E
® #

1401 0.1 60

100 T T T T T 1 0.0 T T T T T T T 0-

0 10 20 30 1 2 3 4 7 10 20 30 05 2 4 6 8 12 24 48
td 1d t/h

B4 C12-Pt NPsEIKHIFAE M (A B) FMIERE(C) (x5, n=3)
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