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ABSTRACT

Various iron oxide nanoparticle-based radiomaterials(IO-NRM) can be used for multimodal imaging of

magnetic resonance imaging and molecular imaging, can be easily sized, can be easily functionalized, and have

biocompatibility, making them a very good platform for molecular imaging. Based on the previously revealed

molecular imaging technology of iron oxide nanoparticles, this paper introduces the in vivo distribution and use

in various diseases through iron oxide nanoparticles-based radiolabeled compounds for diagnosis and treatment

of iron oxide nanoparticles-based molecular imaging platforms. We would like to look forward to its potential as a

radiopharmaceutical.

Key Word: Iron Oxide Nanoradiomaterials (I0-NRM), Radioisotope labeling, molecular imaging, Multimodal

imaging, Biodistribution.
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Figure 1. Organ biodistribution and blood clearance over time of 10-
NRM.
Dynamic PET/CT imaging of mouse injected with F-CLIO.
Fused PET/CT coronal images at 2 h (A), 7 h (B), and 16 h
(C) postinjection of F-CLIO. PET only coronal images at 2 h
(D), 7 h (E), and 16 h (F) postinjection of "*F-CLIO. CT only
coronal image (G). Threedimensional rendering of fused PET-
CT images at 2 h (H) and 16 h (I) postinjection. Arrow (green)
indicates blood pool region of interest (ROI) and asterisk
indicates liver ROI (21).
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Figure 2. " Tc-Bisphosphonate-Iron Oxide Nanoparticle Conjugates
for Dual-Modality Biomedical Imaging.
In vivo SPECT/CT maximum intensity projection (left) and
biodistribution studies (right) of (A) ™ Tc-DPA-alendronate-
Endorem and (B) *"Tc-DPA-alendronate (25).
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Figure 3. In vivo investigation of *Cu-labeled SPIO nanocarriers.
(A) Serial coronal PET images of U87MG tumor-bearing mice
at various time points post-injection of *Cu-labeled SPTIO
nanocarriers (cCRGD-conjugated, cRGD-free, and cRGD-
conjugated with a blocking dose of cRGD). (B) Representative
PET/CT images of a U87MG tumor-bearing mouse at 6
h postinjection of **Cu-labeled cRGD-conjugated SPIO
nanocarriers (31).

Deng (33)2 SHIAAZE
USPIO®] ¢cRGDE A3t YLdx7t AW <3
HR717F 431, Sgel S40] & =9, SPECT 3 MR9]
Gsdde Bl avHeE fidE T @
o= U YRR A2 AS UL Pellico 34)=wHo] 2

23t 45 S ARl Dextran 0 2 S5 AFoRA 9
Foj9 68Ga% £X1 stal, o= A Ede st
g = 9li= RGDE A 23)A]

o3t 1t9AE AFEHIA

™
ut)
1o
%
ﬁ
ft
i
e,
4
¥,
rr

Ut 44} 7ol 445-5F

= o8t AP So|HFd PSMA) F22 = Sl=
SEst d9d 58S 4, PETT MRE AMSR
Ed ez PSMAS Tt F%e 5o13or

136 J Radiopharm Mol Probes Vol. 7, No. 2, 2021

Figure 4. Prostate cancer multimodal imaging of IO-NRM in mouse
model.
Left tumor is PSMA positive (22Rv1) and right tumor is
PSMA-negative (PC-3). In MRI image, (A) Before injection,
control image; (B) after injection of DOTA-IO-GUL through
the tail vein (1 h). Red circle demonstrates the selective uptake
of DOTA-IO-GUL to the positive tumor. In PET imaging, (C)
PSMA-selective uptake result in micro PET imaging. *Ga-
DOTA-IO-GUL tail vein injection after 1 h imaging. (D)
Blocking study result with co-injection of MIP-1072 (50 mg/
kg) (35).
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Figure 5. Triple-modality lymph node imaging of IO-NRM.

(A) optical, (B) microPET, and (C) MRI of **I-labeled SPIONs
injected into the front paws of a mouse bearing a 4T1 tumor
implanted on its shoulder. Tumor: yellow arrow; sentinel lymph
node: red dotted circle; injection site: “I”; bladder: red arrow;
fiduciary markers: white arrow head. (D) Ex vivo luminescence
(top) and microPET (bottom) images of the dissected lymph
nodes. (E) Schematic diagram of tumor metastasis model and
injection route of radiolabeled nanoparticles (46).
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