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Abstract  [Background] "'[-BEV-PTX-SPIONS is a type of nanoparticle used in cancer therapy. It is composed of
four components: a radioactive isotope of iodine ('), a chemotherapy drug called paclitaxel (PTX), a type of
nanoparticle called superparamagnetic iron oxide nanoparticles (SPIONs), and a molecule called bevacizumab (BEV)
which is an antibody that targets and blocks the growth of blood vessels that supply tumors. [Purpose] This study
aims to investigate the preparation and biological distribution of "'I-BEV-PTX-SPIONs. [Methods] First of all,
B'-BEV-PTX-SPIONs were prepared, synthetized and identified. The transmission electron microscope (TEM) were

employed to observe the particle characteristics. Then, 30 tumor-burdened nude mice were divided into the single
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targeting group and the dual targeting group for evaluation of *'I-BEV-PTX-SPIONSs distribution in these nude mice,
each group was divided into five sub-groups based on time points of 2h, 6 h, 12 h, 24 h and 48 h, 3 in each sub-
group. Finally, *'I-BEV-PTX-SPIONs were injected into the caudal vein of these mice, and experiments of biological
distribution in vivo and SPECT imaging were carried out, and results were analyzed using GraphPad Prism 8.3
software. [Results] The nanospheres in prepared *'I-BEV-PTX-SPIONs are obtained in good mono dispersion with a
diameter of approximately 220 nm by TEM observation. *'[-BEV-PTX-SPIONs obtained in a high radiolabeling
yield is about 81.4% with the radiochemical purity of over 99% and good stability shown in the 0.2 mol-L™' PB
buffer. And it could attain sustained PTX release in vitro. Comparing with the cellular uptake of 'L, a higher uptake
and sustained PTX release in vitro are shown for "'I-BEV-PTX-SPIONSs. Biodistribution experimental results show:
After the injection of ®'I-BEV-PTX-SPIONs, with the extension of time, the radiation count of the tumor is relatively
higher, at 12 h reaching the peak. And the T/NT ratio increased gradually, and it reaches 7.8+0.50 at 48 h. The counts
and the ratios at 6 h, 12 h, 24 h and 48 h are notably higher in the dual targeting group than the single targeting group
(P<0.05), and over time the differences are more significant. SPECT examination results show: At 2 h after the
injection of "'I-BEV-PTX-SPIONSs, the tumor site has a radioactive build-up. With the extension of time, the
accumulation of radioactivity increased and remained stable, and the T/NT ratio rises steadily. [Conclusions] These

results demonstrated the potential of *'I-BEV-PTX-SPIONS in the diagnosis and treatment of lung cancer, and it was

worthy of further study.
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Fig.1 Synthesis procedure of *'I-BEV-PTX-SPIONs
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Fig.2 TEM pattern of nanoparticle size (a) BEV-PTX-SPIONs (170 nm), (b) "'I-BEV-PTX-SPIONs (220 nm)
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Table 1 Distribution of "' I-BEV-PTX-SPIONSs in nude mice (X+s, n=3)

#F Organ TS i AN [R]85 B B TS 1k S

Radioactive uptake rate of various organs at different time after injection / %ID-g™'

HELA 4 Single targeting group XL A2 Dual targeting group

2h 6h 12h 24 h 48 h 2h 6h 12h 24h 48 h
1. Blood 3.90+0.28 3.35+0.53 2.97+0.29 1.97+0.17 0.40+0.06 3.89+0.19 3.17+0.16 2.84+0.10 1.94+0.06 0.39+0.04
fiiE Tumour 1.51£0.22 1.75+0.27 3.72+0.23 2.82+0.17 1.97+0.14 1.88+0.22 2.32+0.23" 4.95+0.59"* 3.71+0.36" 2.63+0.19"
LA Muscle 1.274£0.07 1.03+0.04 0.94+0.05 0.63+0.01 0.37+0.01 1.14+0.11 1.014+0.06 0.95+0.04 0.64+0.04 0.34+0.01
Jidi Brain 1.67+£0.03 1.41+0.09 1.21+0.14 0.65+0.04 0.39+0.01 1.54+0.05 1.33+0.11 1.21£0.15 0.60+0.03 0.34+0.07
HUIR R Thyroid 1.66+£0.20 1.61+0.07 1.20+0.10 0.47+0.04 0.32+0.03 1.61+0.13 1.54+0.04 1.10+0.12 0.49+0.04 0.23+0.04
fili Lung 3.36+0.21 3.24+0.14 2.19+£0.13 0.90+0.07 0.23£0.07 3.38+0.18 3.22+0.23 2.19+0.03 0.86+0.05 0.18+0.06
OJJE Myocardium  2.744+0.11  2.25£0.28 1.13+0.10 0.68+0.05 0.22+0.04 2.75+0.17 2.2040.31 1.21+0.05 0.65+£0.04 0.23+0.02
Ji Liver 10.64+1.39 8.41+£2.16 6.07+1.85 4.20+0.31 1.64+0.13 10.47£1.72 8.26+2.09 5.87+1.40 3.84+0.17 1.68+0.17
Ji§ Spleen 5.39+£1.46 4.88+0.57 3.93£0.70 2.61£0.08 0.98+0.07 5.19+1.54 4.71£0.98 3.94+0.36 2.54+0.13 0.86+0.05
A Stomach 3.14£0.58 2.41+0.88 2.00£0.16 0.63+£0.21 0.20+0.05 2.84+0.52 2.34+0.72 1.96+0.06 0.60+0.18 0.24+0.05
M Intestines 2.65+0.23 2.0540.21 1.9940.33 1.484+0.50 0.61+0.10 2.45+£0.20 1.95+0.29 1.91+0.42 1.34+0.41 0.52+0.01
' Kidney 5.09£2.37 3.9842.28 3.55+1.64 1.20+0.70 0.61+£0.06 4.88+2.06 4.25+£2.76 3.44+1.41 1.23+0.72 0.67+0.05
% Femur 2.04+£0.33 1.46+0.18 1.32+0.04 0.86+0.08 0.41+0.02 2.04+0.15 1.58+0.09 1.21+0.03 0.90+0.19 0.50+0.19
PR Gonad 1.61+0.02 1.52+0.10 1.10+0.13 0.44+0.08 0.23+0.04 1.51£0.32 1.11+0.19 1.07+0.06 0.41+0.04 0.21+0.04
TN Lt Ratios of 1.19£0.12  1.70+0.27 3.95+£0.32 4.48+0.24 532+0.33 1.66+0.35 2.30+0.26" 5.19+0.47* 5.76+0.26" 7.80+0.50"

target to nontarget

VE: BSR4 a) P<0.05,b) P<0.01
Notes: Compared with single target group: a) P<0.05, b) P<0.01
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iE 7 "'I-BEV-PTX-SPIONS [l BEV . 7 [ #7144 4 725
A 0] T TS ) P K00 R S e £ ),

SPECT .14 T/NT LUAR AR P9 A9 2 43 A XA
] 2 WA, R BE PR AT 5 25 S 2 2RO 1 T O X
A =T INPA )1 € R G E o = B S (= e i
i 2 7 (P>0.05) , i B SPECT A% & I 5 14
PN AE A2 o3 A SR — B

(e)

&5 @R SPECTE  (a)2h,(b) 6 h,(c) 12h,(d)24 h,(e) 48 h
Fig.5 SPECT image of nude mice (a)2h, (b)6h,(c) 12h, (d)24h,(e)48h

&2 "I-BEV-PTX-SPIONs 777 A549 fii #2242 i # SPECT A{Ust 14 1+ H{E (xts, n=3)
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