[image: image1.jpg]<



[image: image3.png]MR Amplitude

10

T2 =0.0191s

y =m1 + m2 *exp(- MO/m3)

Value Error

m1 0.010887 | 0.0027769

m2 11.647| 0.014243

m3 0.019119| 3.5897e-5

Chisq | 0.0055262 NA

\ R 0.99999 NA
0.04 0.08 0.12

Time, s

0.16





New Polyelectrolytr-Stabilised Gd(III)-Based Complexes as a Positive MR Contrast Agents at High Magnetic Field
Odintsov, B.M. (U. of Illinois, Biomedical Imaging Center); Larsen, R. (U. of Illinois, Beckman Inst.); Mustafina, A.; Amirov, R.; Stepanov, A. (Russian Academy of Science, Kazan Federal U.) and Schepkin, V.D. (NHMFL)

Introduction 
      Gd(III)-based nanoparticulate MRI contrast agents are of current interest due to the improved sensing in tissues, which in turn can differentiate normal tissue from diseased tissue and lesions. The present work was aimed to study properties of the new Gd(III) complexes as a basis for Gd(III)-based MRI contrast agents with improved relaxivity at high magnetic fields. Newly synthetized aqueous colloids fabricated from Gd(III) complexes with 1,3-diketone derivatives were investigated as promising candidates for positive MR contrast agents. The materials are based on reprecipitation of water insoluble Gd(III) complexes from organic to aqueous solutions with further colloid stabilization through layer-by-layer deposition of oppositely charged polyelectrolytes.  

Experimental 
      Both transverse and longitudinal relaxivities (r2 and r1) for colloids with mono-, bi- and tri-layer polyelectrolyte deposition onto Gd(III)-based templates were measured in a wide range of magnetic field strength (0.47, 1.41, 2.9, 14.1 and 21.1 T). The measurements at 21.1T were performed using Bruker MRI Avance III console equipped with Paravision 5.1 imaging software. The MR signals of protons were detected at 900 MHz, 105mm bore magnet using 180º-90º pulse sequence for T1 measurement and 90º-180º pulse sequence for T2 measurement.  The raw data were fitted to a single exponential curve by processing it with Matlab 2014.   
Results and Discussion


The r2/r1 ratio increases progressively with magnetic field strength. Obtained r1 values for several newly synthetized colloids are greater than those for commercial mononuclear Gd(III) contrast agents. Unusual frequency dependence of r1,r2 in the synthesized aqueous colloids were observed, when r1 decreases, while r2 increases with the frequency or field strength. This observation disagrees with the tendency highlighted in the literature for mononuclear Gd(III) complexes. 21.1T relaxation data correlate with size of the Gd(III) complexes, hard templates, and their hydration affected by polyelectrolyte coating. T1- and T2- weighted MRI data at high magnetic field show strong positive contrast and good correlation with magnetic relaxation data.
Conclusions
      New water insoluble Gd(III) complexes with 1,3-diketone derivatives can be considered as promising candidates for positive nanoparticulate MR contrast agents at high magnetic field. 
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Fig. 1.  Effect of the contrast agent on MR T1 and T2 relaxation times of protons in water at  21.1 T.  The contrast agent is based on aqueous colloid of iron oxide nanoparticles with Gd(III) complex encapsulated by polyelectrolyte.  The concentration of nanoparticles was 4 g/L, comprising the concentrations for Fe and Gd of 2.6 mM and 0.11 mM, respectively.









