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Abstract: Small animal PET/MRI is an integrated imaging device that combines the high-
performance molecular imaging function of PET with the excellent soft tissue contrast function of
MRI, offering unique advantages and significant application value in drug development and
evaluation, pharmacology, and mechanistic studies of diseases. To verify the feasibility and accuracy
of this device in quantitative analysis, this study evaluated the linear detection range, stability, and
quantitative performance of the Bruker BioSpec 94/30 USR + PET insert for '°F. High-resolution
MRI images were utilized to remove interference from factors such as the gallbladder and blood
vessels, ensuring accurate in vivo quantification in animals. The results demonstrate that the Bruker
BioSpec 94/30 USR + PET insert small animal PET/MRI system exhibits excellent linearity (R*=
0.9992) within the activity range of 1-1500 pCi, good reproducibility, and accurate in vivo
quantitative performance. This provides reliable data for subsequent studies utilizing the Bruker
BioSpec 94/30 USR + PET insert for in vivo visualization, distribution, metabolism, and

pharmacodynamic evaluation of nuclear tracers.
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Table 1 Comparison of radioactivity concentration values detected by PET/MRI with CRC-25R

radioisotope dose calibrator at different activity levels

Tilt/g 1% B /MBq HITG I /MBq PRARAR/(kBq-mL ™) M/ (kBq-mL™) TR %
16.3 0.037 0.036 2.239 2.001 89.37
15.9 0.111 0.109 6.886 6.291 91.359
15.9 0.185 0.182 11.476 12.336 107.493
15.9 0.37 0.365 22.953 24.469 106.604
16.1 0.925 0.912 56.669 60.264 106.343
16.1 1.924 1.898 117.871 124.137 105.316
16 3.7 3.666 229.144 241.849 105.545
16.1 5.587 5.536 343.858 357.531 103.976
15.9 7.326 7.226 454.46 465.704 102.474
15.7 18.796 18.539 1180.842 1196.887 101.359

16 30.007 29.46 1841.277 1852.09 100.587
16.2 38.406 37.881 2338.354 2333.767 99.804
16.2 44.844 44231 2730.332 2694.145 98.675
15.9 54.205 53.218 3347.023 3170.536 94.727
15.9 64.195 63.026 3963.88 3604.132 90.924
16.1 75.48 73.761 4581.455 3857.623 84.201
16.1 111.555 109.015 6771.11 4423.155 65.33
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Fig.1 Standard curves for different activity ranges
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Table2 Comparison of PET/MRI results and corrected values with CRC-25R radioisotope dose calibrator

T /uCi Hil/g FA TG B /MBq PPAHE/(kBq-mL ™) MHH{E/(kBqmL ™) K IEAH/(kBqmL™) 51 BE/%STD
20 16.2 0.723 45.679 44.014 47.539 6.296
125 16.3 4.52 283.742 280.149 291.676 4.682
600 16.2 21.695 1370.37 1352.842 1394.362 3.889
= = ~ 1600
T, 50t @‘300- é 1400
§40_ &250- S 1200+
2 5 2 200} & 1000¢
& 20} = 100t & 600t
£, # & 400t
=z = 30r B 200t
= = SRS
Fr#fE 5 min 30 min 60 min FAME 5 min 30 min 60 min Fr#E 5 min 30 min 60 min
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B2 EE A 20,125,600 pCi B & B i) s 09 5 51 R B
Fig.2 Radioactivity concentrations at each time point for activities of 20 nCi, 125 pCi, and 600 pCi
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Fig.3 Dynamics of standard radio uptake values at liver and kidney sites over time
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Fig.4 PET images, MRI images and fusion images in static scans.
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Table3 Comparison of measurements between

PET/MRI and radioisotope dose calibrator

W i/ iﬁr*;/ &IE{E{ 1 ROI%EHX{E/

g uCi (kBgq'mL ) (kBq'mL ™)
1 JiF 1.2214 35 1289.225 1286.689
A% 01718 16 4166.909 3965.455
A 01783 16 4015.003 3895.549
2 H 1.0568 44 1852.653 1812.959
% 01717 19 4870.632 4704.417
HE 01726 20 5128.003 4919.051
3 JiF 1.1968 42 1560.183 1603.421
A% 01559 18 5133.159 5022251
HE 01551 18 5096.632 4968.359
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Fig.5 Correlation between PET/MRI findings and CRC-

25R radioisotope dose calibrator findings
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