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Abstract: Small-animal single-photon emission computed tomography-X-ray computed tomography
(SPECT-CT) is an advanced imaging tool for preclinical research of single-photon
radiopharmaceuticals. Its detection performance is the foundation of image quality and the reliability
of experimental data. This study aims to evaluate the performance of Albira SI SPECT-CT in terms
of advisable test range, linearity, stability, deviation of measurement results, related to the radioactive

99m,

isotope ~ Tc, and to explore the authenticity and reliability of the scan results. The Albira SI SPECT-

CT was subjected to quarterly quality control using the clinically commonly used single-photon

%MTc. The linearity, stability, and deviation of the measurement results were tested, and

radionuclide
preliminary attempts were made at small-animal bone metabolism scanning. The device

demonstrated a strong linear correlation between radioactivity and measurement results, exhibited
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high stability, and showed minimal variation when compared to commonly used radioactivity

measurement devices.The Albira SI small animal SPECT-CT accurately reflects the distribution of

the radioactive activity of the single photon isotope **"Tc, showing excellent imaging of mouse bone

metabolism, suitable for preclinical radiopharmaceutical research. The method for evaluating

SPECT-CT performance established in this study is expected to provide a reference for the operation

of similar equipment.
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Table 3 Stability of Albira SI SPECT-CT B 4 T AR, 1523 Albira SI SPECT-

measurement data

1 33 il &b Z2%
PMOD/3H{ii/(kBq-mL™) ¥/ (kBgmL™) 2/% CT By PR PEREBT I -

3.3 /R Micro SPECT-CT B R i§f B 1%

1598.79 -2.46
1603.82 .15 [ Tc]MDP J2: Ilfi FR % FH L A 20 14 il 5 1 245
1648.07 1639.14 0.55 Wz —, Az 00 RN A, 8 T2 Bk
1645.12 0.37 Jri T AR, 2 W T P | i R B A 1
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Table 4 Albira SI Micro SPECT/CT deviation from activity meter and gamma counter

WA HEE/ (kKBqmL ) pmoD/  fi%/ (kBqmL ) ([i%i{;{ : rcn‘:::’[{ 122/ (kBq-mL™)
GEEEAO GEEEAO (kBqg'mL ™ GEEEO DD SO A0
1702 89.58 85.68 -39 87.35 36689 -1.67
3848 202.53 192.79 -9.74 197.23 82837 —4.44
10508 553.05 529.68 —23.37 538.09 225996 —8.41
21830 1148.95 1133.37 —15.58 1129.27 474292 4.1
34706 1826.63 1645.53 —181.1 1802.14 756900 —156.61

40293 2120.68 1925.95 —194.73 2068.07 868591 —142.12
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Table 5 Radioactive uptake of [99"'Tc]MDP in major

tissues and organs

HAYRE  SUVA%IDmL™)  PMOD/MTE/(kBq-mL™)
RS 10.69+4.28 3909.51£1292.51
JA Y 7.775+1.42 2842.52+518.32

Hite 5.93+0.63 2168.314232.02
oG 6.47+0.53 2367.76+192.48
At 727+1.13 2661.34+414.00
FEAfE 5.6140.31 2053.69+114.89
5 0.78+0.75 284.87+47.26
DV 1.2240.49 444.511+179.94
B 16.42+5.95 6008.21+2177.07
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