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Abstract

The demand of cyclotron for PET (positron emission tomography) has rapidly grown as the more use of
PET or PET-CT equipment requires the increased amount of radioactive isotopes for clinical positron
emission, While research on failure statistics of medical equipment used in medical centers has continued
to be done, the analysis and study on failure statistics of cyclotron have rarely been conducted,
However, the growing demand shows the urgency of systematical management guideline and counterme-—
asures for device failure to minimize any supply delay of radiopharmaceuticals occurred by such failure
and complains from waiting patients for PET—-CT diagnosis, Therefore, this study aims to analyze the
failure report from Minitrace equipped in cyclotron which is owned by the department of nuclear
medicine at Yeungnam University Medical Center and draws on the data to build effective management

system for cyclotron,
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Table 1. Number of failure cases according to Minitrace cyclotron system

o lon source Target Vacuum Magnet Extraction Water cooling
Division RF system
system system system system system system
2005 10 2 5 31 7 1 12
2006 6 5 2 12 4 1 0
2007 1 1 3 3 0 0 3
2008 2 1 6 0 1 1 1
2009 2 1 1 1 1 0 4
2010 4 4 4 2 0 0 1
2011 0 0 0 6 0 1 1
Sum 25(16.2) 14(9.1) 21(13.6) 55(35.7) 13(8.5) 4(2.6) 22(14.3)
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Fig. 1. Number of failure cases according to Minitrace cyclotron
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Table 2. The Analysis of failure grading according to a system category of Minitrace cyclotron.

Number of failures (%)

division possible to beam decline of impossible
irradiation irradiation ability irradiation
lon source system 9(5.9) 6(3.9) 10(6.5)
Target system 3(2.0) 3(2.0) 8(5.2)
Vacuum system 7(4.5) 9(5.8) 5(3.2)
RF system 22(14.3) 26(16.9) 7(4.5)
Magnet system 7(4.5) 5(3.2) 1(0.6)
Extraction system 1(0.6) 2(1.3) 1(0.6)
Water Cooling system 8(5.2) 8(5.2) 6(3.9)
Number of failure 57(37.0) 59(38.3) 38(24.7)
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Table 3. Number of failure cases according to amount of radioisotope produced in Minitrace cyclotron.

division amount of radioisotope produced [Ci] number of failures
2005 280.6 68
2006 396.8 30
2007 579.7 11
2008 957.6 12
2009 995.4 10
2010 964.6 15
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Fig 2. Number of failure cases according to amount of radioisotope produced in Minitrace cyclotron.
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Table 4. Number of failure cases according to number of time being produced in Minitrace cyclotron

division number of times being produced number of failures
2005 360 68
2006 480 30
2007 560 11
2008 673 12
2009 764 10
2010 794 15
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Fig 3. Number of failure cases according to number of time being produced in
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