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MRI signaling characteristics of ultra-small superparamagnetic iron oxide and GoldMag
Pang Xin, Zou Liguang, Yang Hua, Zhang Hui, Shu Tongsheng, Zhang Song ( Department of Radiology, Xingiao Hospital
Third Military Medical University, Chongqing, 400037, China)

[Abstract ] Objective To analyze the MRI signaling characteristics of ultra-small superparamagnetic
iron oxide (USPIO) and GoldMag-Coreshell ( GoldMag) at different concentrations and to study the appropriate
MR imaging methods. Methods USPIO and GoldMag were diluted with phosphate-buffed solution ( PBS) into
47 samples at the concentrations of 0.5 pwg/ml ~1 000 pg/ml. MRI was performed at FSE T, WI, FSE T,WI,
and GRE T, WI. Rules of changes in signal intensity of GoldMag and USPIO at different concentrations were
observed. The signal intensity change ratio was calculated and concentration-signal intensity curves were
plotted. Results The MRI signal intensity of USPIO and GoldMag was almost identical. The MRI signal inten-
sity increased at FSE T, WI with the increased concentration, decreased slightly at FSE T, WI and significantly
at GRE T,” WI. A significant difference was found in the MRI signal intensity of the two contrast media
( >30 wg/ml, 40 =90 pwg/ml)at FSE T, WI and FSE T,WI (P <0.05) but not at GRE T, *WI (P >0.05).
Conclusion The MRI signal intensity of USPIO and GoldMag is almost identical. GoldMag is a rather ideal
nanoparticle contrast agent for MRI molecular imaging, and GRE T, " WI is the best imaging sequence for
USPIO and GoldMag.
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1 USPIO 5 GoldMag f & F 5| HIESBETUIL R (v x5 )
AST} AST3 AST, *2
e (pg/ml)
USPIO GoldMag P14 USPIO GoldMag Pl USPIO GoldMag P4
0.5 -0.03+£0.03 0.05 +£0.06 0. 149 -0.05 £0.06 0.02 £0.05 0.200 -0.20 £0.04 -0.11 £0.03 0.570
5 0.10 £0.09 0.07 £0.05 0.773 -0.06 £0.10 -0.16 £0.08 0.343 0.38 +0.13 -0.36 £0.10 1.000
10 0.11 £0.14 0.08 £0.05 0.564 -0.12 £0.06 -0.23 £0.07 0.200 0.49 +0.08 -0.51 £0.03 1.000
20 0.16 £0.15 0.27 £0.15 0.386 -0.06 £0.09 -0.21 £0.07 0.114 -0.54 £0.12 -0.59 £0.06 0.486
30 0.12 +£0.18 0.51 £0.20 0.043 -0.12£0.07 -0.21 £0.08 0.057 -0.55+0.12 -0.61 £0.04 1.000
40 0.20 £0. 14 0.42 £0.14 0.043 -0.10£0.07 -0.27 £0.07 0.029 -0.64 £0.12 -0.66 £0.03 0.343
50 0.26 +0.19 0.46 £0.15 0.083 -0.07 £0.07 -0.22£0.09 0.057 -0.65+0.12 -0.66 £0.04 0.686
60 0.18 £0.21 0.52 £0.16 0.043 -0.12 £0.08 -0.30 £0.05 0.029 -0.69 £0.14 -0.69 £0.03 1.000
70 0.22 +£0.20 0.64 £0.08 0.021 -0.14 £0.02 -0.24 £0.07 0.029 -0.73 £0.12 -0.71 £0.04 0. 886
80 0.30 £0.27 0.89 +£0.17 0.043 -0.04 £0.07 -0.20 £0.08 0.029 -0.72 £0.16 -0.68 £0.05 0.686
90 0.26 +0.22 0.75+£0.20 0.043 -0.17 £0.03 -0.29 £0.04 0.029 -0.78 £0.12 -0.74 £0.03 0.486
100 0.25+0.20 0.92 £0.20 0.021 -0.09 £0.08 -0.26 £0.09 0.057 -0.81 £0.12 -0.78 £0.06 0. 686
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