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Abstract A highly-sensitive pharmacokinetic diffuse fluorescence tomographic system is proposed to achieve the
indocyanine green (ICG) pharmacokinetic imaging of small animals. The system employs a photon-counting
technique based on discrete optical fiber measurement of computed tomography scanning mode in the computer
tomography, which effectively improves spatial sampling resolution of the system on the premise of high sensitivity
and wide dynamic measurement range. Meanwhile, it adopts serial-parallel mixed measurement mode through
switching four photomultiplier tube photon-counting channels by optical switch to obtain a balance between time
resolution of measurement and cost-effectiveness of the system. We investigate the principle validity of the system
by designing a dynamic phantom that can simulate ICG metabolism in living tissue. In addition, combined with the
algorithm of fluorescent agent pharmacokinetic imaging developed by our laboratory, the reconstruction of ICG
metabolic velocity is realized. Experimental results show that the proposed system has high sensitivity, spatial
resolution and quantitativeness.
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Fig. 1 Dynamic experimental system for ICG pharmacokinetic imaging
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Fig. 2 (a) Schematic and (b) picture of dynamic phantom
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Fig. 3 Theoretical and reconstructed target ICG concentration versus time node at different pump speeds
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Fig. 4 (a) Images of reconstructed flow rate at different pump speeds; (b) x-profiles corresponding to Fig. 4(a)
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Table 1 Theoretical and reconstructed flow rates at different pump speeds and relative errors between them

Theoretical flow Reconstructed flow
Pump speed /(r/min) Relative error /%

rate of tube /(mL/s) rate of tube /(mL/s)

90 0.0945 0.0755 20.1

70 0.0735 0.0595 19.0

50 0.0525 0.0438 16.6

30 0.0315 0.0232 26.3

10 0.0105 0.0108 2.9

5 0.0053 0.0052 1.9
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