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Table 1  Performance comparison of common tumor molecular imaging technology
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CT: Computed tomography; PET:
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Fig. 1  Sequential FDG-PET scans in a gastrointestinal stromal tumor ( GIST) patient receiving

sunitinib with corresponding CT scans at baseline and end cycle 2 dosing"*"!

(A)baseline; (B)eycle 1, day7; (C)eycle 1, day 28 (end of off-treatment period) ; (D)eycle 2, day 14 (end of
2-wk dosing period ).

3.2 PET/SPECT-MRI
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¥R, *F-Choline XG5 73 BEHY T2W-MR AR 248 5 1T 101 B8 LR 0 5 5V . F-Choline FITiT 41
BRI R SR B0 (AN Ga ARiC 9 PSMA XURERF) 65 N 2 280 MR AR, B /s 36 5 8 5 i Hir 51
BRI AL
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| i “”"} S
- EUOR:ASTH <= PEG-MAL E\l‘, N N =
e ’(t' Targeting unit o r\, 0 g
AN PASP N 0 @ 2
o HN N A 3
. NH H COOH
I L.* MRI {0 470 TV RGD peptide = S 1
MRI detecting unit f=¢ 0" S hN
9 %Cu ij‘cs 20% 1D/g
W o
B

RGD blocking

0% 1ID/g

“Cu-DOTA-10-RGD

DOTA-IO DOTA-10-RGD RGD blocking

K2 (A) 5T EAKGUKRR T/ PET-MRI #REF B HE 7R 5 (B) WA T 2 T AN R AUK RS 4 h 5
US7TMG #EUME MR T2W 1% (a) (e) FESTHT, (b) (f) DOTA-IO, (¢) (g) DOTA-IO-RGD, (d) (h)
DOTA-I0-RGD K Jrli ] ¢ (RGDyK) $H]; (C) USTMG Fpgd #i B4 14 53 Cu-DOTA-I0, * Cu-DOTA-10-
RGD, & * Cu-DOTA-I0-RGD K [RIAS i JH ¢ (RGDyK) H %S 1 4 21 h J5 45 PET 54141

Fig.2 (A) Schematic illustration of PET/MRI probe based on iron oxide (I0) nanoparticle. (B) T2-weigh-
ted MR images of nude mice bearing U87MG tumor before injection of 10 nanoparticles ( (a) and (e)) and at
4 h after tail-vein injection of DOTA-IO ((b) and (f)), DOTA-IO-RGD ((c¢) and (g)), and DOTA-IO-
RGD with blocking dose of ¢(RGDyK) ((d) and (h)). (C) Decay-corrected whole-body coronal PET images
of nude mouse bearing human U87MG tumor at 1, 4 and 21 h after injection of 3.7 MBq of *Cu-DOTA-IO,
*Cu-DOTA-I0-RGD, or ® Cu-DOTA-I0-RGD with 10 mg of ¢c( RGDyK) peptide per kilogram (300 g of iron-

equivalent 10 particles per mouse) '
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35 BH A B 110 RO 25 A R, e 1 T 42 A Legumain 45 5302 K 0 NIRF A1 MR #4841, kA
[l — AW 4L Wa 2578 353 T —Fh EGFR 55 57 40 1) M MR-JE 2% SURE 25 48 51 40 K B £ . MnMEIO-
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silane-NH,-( Erb) -mPEG NPsJUX} EGFR BV i A 45 S v AR 68 J1 . Scott 27 FIH MRI-FI 2 48X}
EGFR ik BV B R 47 T EGFR @ i, Hu 26V R4 ALE 90Kk T & R T —Fl
NIRF-CT-MR =45 AR IRET IR0 FH T FUBR IR 9 2SR (T 3) o Lee 25 R A bRic A7t %
PRREVEDKRL T4 RGD Z ARSI T X} USTMG R A e S5 0 ) P 1 PET-MR-YG% =S iR

Pre () min 1h 5h 24h

A 854321 1.1 0503 0 Pkmol/L
" High

0t um ZON

C Transaxial view (; Fnldrged view

K3 (A) BE&4E-ALYPKRBIFIRE N NIRF/CT/MRI =RE85244 ; (B) F1 MCF-7 fardi /I B # ki 5 42 -4L
EAAKRLT G I ATOEAR 5 (C) MCF-7 fipfg /N U Sk TE 5 8 -EL R S APKRRL TS CT Wif8; (D) MCF-7
frr R /IS BUR I 5 4 - AL S & 90 OKRL 5 MRT %!

Fig.3 (A) In vitro NIRF/CT/MRI triple-modal imaging of hybrid gold-gadolinium NCs. (B) (a and b) In vivo
FL imaging of MCF-7 tumor bearing mice after the tail-vein injection of the hybrid NCs. (C) In vivo CT images of
MCF-7 tumor-bearing mice injected with the hybrid gold-gadolinium NCs. The arrow and red dotted circle indicate
the tumor site. (D) (a and b) In vivo MRI images of MCF-7 tumor-bearing mice injected with the hybrid gold-

gadolinium NCs. The arrow and red dotted circle indicate the tumor (a) and bladder (b) sites, respectively'®'’
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BB Y = BAPE LI E 4 L MDA-MB-231 ;{ii il FI-PET-CT 47 SUBE S AR W BV T RUR  IiF S8 T 1297
— I 2SR RIS R AT,
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Progress of Multimodal Molecular Imaging Technology
in Diagnosis of Tumor

LI De-Zhi'"*, CHEN Hong-Da’, BI Feng*', WANG Zhen-Xin **
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Abstract The multimodal molecular imaging technology integrates the advantages of variant imaging methods
which can provide a more comprehensive and accurate information in cancer diagnosis, and realize timely
personalized diagnosis of tumor at molecular and cellular level, quantitatively dynamic monitoring of tumor,
etc. This review introduces the basic concepts of multimodal molecular imaging, implementation methods and
recent research progress of the applications in tumor diagnosis. The development trend of multimodal molecular
imaging in tumor diagnosis is also prospected.
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