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Fig. 1 Photograph of three kinds of continuous blood sampling detector. A: BETA detector
with the cover opened, B-1: COINC detector, B-2: The carrier slide shows the grove
pattern that holds the arterial tubing, and C: Phoswich detector with the cover opened.
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Fig. 2 (A) Schematic drawing of the proposed Phoswich detector and (B) magnified figure of

the head part.
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Fig. 30 Background study overview.

kBgm/) O OOODOOOOOooDOoOOoOoOoOooOoao
X1-5000000 1obooboooboooooo
gobod4emddooooooooooono
0000000 1,850MBq O HP0 00000
oboboo asmhH 000 (Fig. 3)d1s00goo
goboooooobooooboooooboooo
goboboooooboooooooooboooo
gbobobooooooi1bobooooog
gboboobobobooooboboobooo
oooon
s00000000000b00b0oboon
gbooboobobooboobobooobooon
welODOOODODOOOOOOOOOOOOOOO
goboooooobooooboooooboooo
goooooooboooooboooooboooo
00 p°000000000000000000
gboboobobobooooboboboo
gobooooooboooooooooboooo
00000 000000000000 000
gbobooboobobooooboboobooo
gbobooobobobooooboboobooo
goboooooobooooboooooboooo
goooooooboooooooooboooo
gbobooooooboboboobooobooobogs
gbobooobobobooooboboobooo
gboooooboobobooooooboon
%8Ga-EDTA 0 0 (500.0kBgm)) 0000000
gobooboobogXxi-soogoogorgo
gbobooboboboooobobooboo

390 40 (2002)

Table 1 Absolute sensitivities of BETA detector,
COINC detector and Phoswich detector for

68Ga
Detector type Absolute sensitivity (cps/Bq)
BETA detector 0.08
COINC detector 0.14
Phoswich detector 0.21
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Fig. 4 Count rate curve of the three different types of continuous blood sampling system. Plots

of count rate against activity.
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Table 2 Reproducibility for nylon tube geometry in
three different types of continuous blood sampl-

ing system
Detector type Coefficient of variation (%)
BETA detector 8.87
COINC detector 1.00
Phoswich detector 3.75
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Summary

Performance Evaluation of Continuous Blood Sampling System for PET Study:
Comparison of Three Detector-Systems

Keiichi MaTsuMoTto*, Masaki SHiNopa*, Seiichi YAMAMoTo**, Kazumasa TARUTANT**%*,
Kotaro MiNnaTo***, Setsu SAkaMoTo* and Michio SENDA*

*Department of Image-based Medicine, Institute of Biomedical Research and Innovation

**Department of Electrical Engineering, Kobe City College of Technology

***Graduate School of Information Science, Nara Institute of Science and Technology

[Objectives] To measure cerebral blood flow with
150 PET, it is necessary to measure the time course of
arterial blood radioactivity. We examined the perfor-
mance of three different types of continuous blood
sampling system. [Methods] Three kinds of continu-
ous blood sampling system were used: a plastic scintil-
lator-based beta detector (conventional beta detector
(BETA)), a bismuth germanate (BGO)-based coinci-
dence gamma detector (Pico-count flow-through
detector (COINC)) and a Phoswich detector (PD)
composed by a combination of plastic scintillator and
BGO scintillator. Performance of these systems was
evaluated for absolute sensitivity, count rate charac-
teristic, sensitivity to background gamnra photons,
and reproducibility for nylon tube geometry. [Results]
The absolute sensitivity of the PD was 0.21 cps/Bq for
%8Ga positrons at the center of the detector. This was

approximately three times higher than BETA, two
times higher than COINC. The value measured with
BETA was stable, even when background radioactiv-
ity was increased. The count rate characteristic of the
PD and COINC was linear up to 8 kcps. The repro-
ducibility of sensitivity for nylon tube geometry of
COINC was the smallest (C.V.O 1.00%) among the
three. PD was the weights the least (3.5 kg) among the
three, which is convenient for clinical use. [Conclu-
sions] Each detector has unique characteristics
derived from its own structure. Although the perfor-
mance of all three detectors meets clinical require-
ment, PD had the highest physical performance.

Key words: Positron-emission tomography, Con-
tinuous blood sampling system, Phoswich detector,
Beta detector, Pico-count flow-through detector.



