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Purpose : Among quality control items, the radiochemical impurity must be below 10% of total radioactivity. In
this regard, as the recently commercialized automatic synthesis module produces a large amount of 18F-FDG,
radiolysis of radiopharmaceuticals is very likely to occur. Thus, this study compared the changes in radiochemical
purity regarding radiolysis of "F-FDG according to automatic synthesis module. Materials and methods :
Cyclotron (PETtrace, GE Healthcare) was used to produce "F and automatic synthesis module (FASTlab,
Tracerlab MX, GE Healthcare) was used to achieve synthesis into FDG. For radiochemical purity, Radio-TLC
Scanner (AR 2000, Bioscan), GC (Gas Chromatograph, Agilent 7890A) was used to measure the content of
ethanol included in "*F-FDG. Glass board applied with silica gel (1 x 10 cm) was used for stationary phase while
amixed liquid formed of acetonitrile and water (ratio 19:1) was used for mobile phase. High-concentration and
low-concentration "*F-FDG were produced in each synthesis module and the radiochemical purity was
measured every 2 hours. Results : The purity in low-concentration (below 2.59 GBg/mL) was measured as
99.26%, 98.69%, 98.25%, 98.09% in Tracerlab MX and as 99.09%, 97.83%, 96.89%, 96.62% in FASTlab
according to 0, 2, 4, 6 hours changes, respectively. The purity in high-concentration (above 3.7 GBg/mL) was
measured as 99.54%, 96.08%, 93.77%, 92.54% in Tracerlab MX and as 99.53%, 95.65%, 92.39%, 89.82% in
FASTIab according to 0, 2, 4, 6 hours changes, respectively. Also, ethanol was not detected in GC of "F.FDG
produced in FASTIab, while 100~300 ppm ethanol was detected in Tracerlab MX. Conclusion : Whereas the
change of radiochemical purity was only 3% in low-concentration "E-FDG, the change was rapidly increased to
10% in high-concentration. Also, higher radiolysis were observed in "®F_FDG produced in FASTlab than
Tracerlab MX. This is because ethanol is included in the synthesis stage of Tracerlab MX but not in the synthesis
stage of FASTIab. Thus, radiolysis is influenced by radioactivity concentration than the inclusion of ethanol,
which is the radioprotector. Therefore, after producing high-concentration ""F-FDG, the content must be diluted
through saline to lower concentration. (Korean J Nucl Med Technol 2012;16(1):8-11)
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Fig. 1. The graph of GC (Tracerlab MX).

Table 1. The data of GC (Tracerlab MX)

RetTime Type Area Ant/Area Amounk Frp Name
[main] [pa*=] [ng/ul]
~~~~~~~ |oms s | e s e e [ s e [ i | [ e S
1.350 BB 40.90230 Z.6B066 109.643503 Ethanol
1.762 BE 187.36586 1.73143e-1 69.91421 Acetonitrile

5.471 BB 1017.73236 6.64775e-1 676.56292 Acetic acid
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Fig. 2. The graph of GC (FASTIab).

Table 2. The data of GC (FASTIab)

RetTime Type Area Amt/Area Amount Grp Name

[min] [pit=] [ng/ul]

""""""" ] i e e e i e e i | e e
1.348 i - = Ethanol
1.763 BB 151.72244 1.592950e-1 58.61917 Acetonitrile
5.468 BB 1844.26636 6.23300e-1 1154.14146 Acetic acid
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Fig. 3. The graph of TLC (End of synthesis after 0 hour). Fig. 6. Radiochemical purity of "®F-FDG under low concentration
(FASTIab).
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Table 4. The graph of TLC (End of synthesis after 6 hours). Fig. 7. Radiochemical purity of ®F-FDG under high concentration
(Tracerlab MX).
%
100 %
98 I B e ————— . 100 o
46 98
54 96 s
- 94
5 92 »
88 ‘ 20 o
0 2 4 6 Azt 88
Fig. 5. Radiochemical purity of F-FDG under low concentration 0 2 4 6 e
(Tracerlab MX). Fig. 8. Radiochemical purity of "®F-FDG under high concentration
(FASTIab)
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