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Preparation of folate-targeted phase-transition nanoparticles
carrying bismuth sulfide and application in
CT/ultrasound imaging in vitro

ZHOU Di', WANG Zhigang®, WEN Ming', LI Yongmei', LYU Fajin'"
(1. Department of Radiology, the First Af filiated Hospital of Chongqing Medical
Uniwversity, Chongqing 400016, China; 2. Institute of Ultrasound Imaging
Chongqing Medical University, Chongging 400010, China)

[Abstract] Objective To prepare folate-targeted phase-transition nanoparticles carrying bismuth sulfide (FBS-PFH-
NPs) , in order to use for targeting performance and CT/ultrasound (US) imaging in vitro. Methods Rotary evaporator
and probe-type sonication methods were used to prepare FBS-PFH-NPs. Basic characteristics of FBS-PFH-NPs were
detected using several analytical methods. The targeting performance of FBS-PFH-NPs was verified through incubation
with cervical cancer Hela cells in vitro. The echo intensity and temperature variation of FBS-PFH-NPs were observed after
irradiating with HIFU using different acoustic powers (60, 90, 120, 150 and 180 W), respectively. The effects of FBS-
PFH-NPs with different Bi, S; concentrations (1.0, 2.0, 3.0, 4.0 and 5.0 mg/ml) for enhancing CT/US imaging were
investigated. Results FBS-PFH-NPs were prepared with diameter (458. 50 £69. 22) nm. which showed regular spherical
morphology and uniform size under microscope. Bi» S; nanoparticles randomly distributed in the lipid shell, and the
concentration of Bi,S; was 1.0 mg/ml. A mass of FBS-PFH-NPs was bond to Hela cells. The phase-transition of FBS-
PFH-NPs occurred after irradiation with HIFU. The echo intensities and temperature of FBS-PFH-NPs gradually enhanced
with increased HIFU powers ( F=110. 09, 440. 69, both P<C0.01). The echo intensities and CT value of FBS-PFH-NPs
gradually enhanced with increased Bi,S; concentrations ( F=146. 14, 16. 74, both P<C0.01). Conclusion FBS-PFH-NPs
can not only target to Hela cell specifically, but also be applied in CT/US dual-modal imaging in vitro.
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fie 11 s W% 60,90,120,150,180 W 3R HIFU %% M8 5 FBS-PFH-NPs [0l 75 5 Ji FI i 5 25 4k, DL K 9 K ki b Bi, Sy #e B
1.0.2.0.3.0.4.0.5. 0 mg/ml if FBS-PFH-NPs &4} CT K# A BARR. &R 68~ FBS-PFH-NPs 2 ERJE , - #4;
£ (458. 50469. 22)nm; Bi, Ss ¥ &) 40 A5 T H A7, M8 1. 0 mg/ml, FBS-PFH-NPs K454 T Hela 41 A B, HIFU
SR8 5 ,FBS-PFH-NPs & 4= S A48 . H Bl 3 R4 %5 , FBS-PFH-NPs [0] 75 3 55 K i 58 44 3% 5 38 7 ( F=110. 09.,440. 69, P
¥1<20.01) . BE YK KL By Ss ¥R B 1S 5 , FBS-PFH-NPs 9 CT fH & [l 75 3 & 35 3% M 16 & (F=146. 14.16. 74, P <
0.01), #i% TFBS-PFH-NPs 3 HHE Hela 400 ke CT/#EH S BIRHE T,
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perfluorohexane, NBS-PFH-NPs) , NI A Bi. S, il £
M ER B T 2R 4 B BE 99 K R (folate-targeted
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2.3.1 KA CT iifg  saline 41 Al F-PFH-NPs 4
CT K41 &K% ¥ , FBS-PFH-NPs 2 & &5 % )& (&
2A) . KRR Bi, SsHKEECH 1.0.2.0.3.0,4.0,
5.0 mg/ml B, FBSPFH-NPs @ CT {8 4> % H
(30. 604 4. 30) HU, (56.60 £ 2. 90) HU, (83.70 &+
10. 60) HU, (110. 00 8. 60) HU K (150. 00 9. 60)
HU, B Bi, S; ¥ 48 & CT {2 811 =i (F=146. 14,
P<<0.01),

2.3.2 IRANEBAHA 4k (K 2B) M s e ([
20 R E ) BN, S8R5 saline 2H [\ 75 5 B K iR
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WA (F=110.09,440. 69, P #<C0.01), H ¥ & T
saline 41 (P ¥<C0. 01, L3 2.3, J64 F L%, HIFU
A4 BB FBS-PFH-NPs R WL 5% ;4L 60 W HIFU

F1 WEA B A Hela 0GEE R LB (X, 2+ 9

20 51 FH P1A
0.25 0.50 1. 00 1.50 2.00 2.50
L] 23.44+2, 33 33.8141.29 48.1442.06 60.5944. 00 75.5840. 81 87.4445.56 183.12  <<0.01
B[ ) 9.6143.46 18.7943. 44 23.2742.07 32.7241.68 40. 2445. 63 57.2742.74 74.08  <<0.01
L1 5. 74 7.08 14,73 11.12 10. 76 8.43 — —
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FBS-PFH-NPs 4 64,3344, 04 86.00+5. 29 110. 0044. 00 131.3346. 51 154. 33+8. 39 110.09  <<0.01
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R A B R Y S 0 L, SRR 90 WO RT DL /)N Z KRB BZHRZ,
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50 pm 50 pm 50 pm

1B, 1C

1A

B 1 obdh B8 B WS FBS-PFH-NPs 5 Hela 41845 &5 0L (X 4000 A, #1621 , K& 20 4 FBS-PFH-NPs %54 76 Hela 20 il 5 B ;
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