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Accuracy of the dispensed volume and the administered radioactivity amount in Automated
Infusion device
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[Abstract]

There are two types of radioactive drugs used in '*F-Fluorodeoxyglucose Positron Emission Tomography (‘**F-FDG PET):
those produced in-house using a cyclotron in the facility, and those supplied by a radioactive pharmaceutical manufactur-
er (delivery formulation). When a large amount of BEFDG is produced in-house at once, the radioactivity concentration
changes over time due to the radioactive decay of the stock solution, leading to significant variations in the administered
dose volume. Therefore, considering the variation in radioactivity concentration of the stock solution over time in the
case of in-house production of "*F-FDG, the administration accuracy relative to the set radioactivity amount was investi-
gated.

In the automated infusion device (UG-05), the accuracy of the administered radioactivity amount is influenced by the
precision of dispensing from the stock vial to the intermediate vial, and the accuracy of the administered radioactivity
amount relative to the set dose depends on the volume dispensed from the stock solution.
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Fig.1 Scheme of measurement and administration
process of the automated infusion device
(UG-05)

Using a 5 ml syringe, '®F-FDG is dispensed from the
stock vial and the dispensing radioactivity amount and
dispensing time are measured by a semiconductor sensor.
When administering to the patient, '°F-FDG is dispensed
with a 20 ml syringe, followed by a saline flush using a 30
ml syringe.

Table Main Technical Features of Automated
Infusion device (UG-05)

Technical features e stz
standards
Range of net administration (MBQ) 74-740
Range of dispensed volume (ml) 0.3-15
Measurement accuracy of radioactive +
) +5
concentration (%)
Measurement accuracy of radioactivity (%) +5
Administration accuracy (%) +5
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Fig.2 Dispensed accuracy and administration accuracy of manufactured FDG in our facility
As the dispensing liquid volume increased, both the dispensing accuracy (Fig.2-a) and the cyclotron dosing
accuracy (Fig.2-c) improved. The dispensing dosing accuracy did not depend on the volume dispensed into
the intermediate vial (Fig.2-b).
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Fig.3 Relationship between dispensed volume
and administration accuracy for the setting
value of manufactured FDG in our facility

As the dispensed volume increased, the administration
accuracy relative to the setting value improved.
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Fig.4 Dispensed accuracy and administration accuracy of delivered FDG
Each accuracy was not dependent on the dispensed volume.
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Fig.5 Relationship between dispensed volume
and administration accuracy for the setting
value of delivered FDG
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Fig.6 Relationship between dispensed accuracy, administration accuracy after dispensing and administration

accuracy

There was no correlation between dispensing accuracy and administration accuracy (Fig.6-a). Dispensing accuracy and dosing

accuracy showed a strong positive correlation (Fig.6-b).
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