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ABSTRACT Increasing clinical demand for carbon-11 labeled radiopharmaceuticals has triggered technological advances
in fields of radiochemistry and automated modules. Even though carbon-11 has a short half-life (t,, = 20.4
min), the consecutive second production of carbon-11 labeled radiopharmaceutical in one "'C-synthetic module
should be delayed at least over 4 h to avoid the high radiation exposure. We herein aimed to produce two
different carbon-11 labeled radiopharmaceuticals ([''C]PIB and [''C]methionine) by sharing of [''C]methylation
source in one "'C-synthetic module. The synthesis of "'C-labeling reagents ([''C]JCH,I or ["'C]CH,OTHf) is fully
automated using the commercial TRACERIab FX  module and is readily adaptable to "'C-labeling reactor for
[""'C]PIB as well as another ""C-labeling apparatus for [''C]methionine via the three-way valve. After completing
the ['"C]PIB production, the re-synthesized ['"C]CH,| was passed through the three-way valve connected the
polyetheretherketone (PEEK) line and loaded into the C18 Sep-Pak cartridge including the methionine precursor.
The labeled product [''C]methionine was purified by a simple cartridge separation and reformulated into saline.
The radiochemical yield of ['"'C]PIB and ["'C]methionine were 5.3 + 0.6% and 18.7 + 0.8% (n.d.c.), respectively,
with over 97% of radiochemical purity. The specific activity of [''C]PIB was over 110 GBg/umol. Total production
time of two radiopharmaceuticals needs about 2 h from 1%t beam irradiation including quality control tests. Final
[""'C]PIB and [""C]methionine were satisfied all quality control test standards.
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Figure 1. Synthetic modules: TRACERIab FXC-pro (left), hand-made NaF module (middle) and FDG auto-synthesizer (right)
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Figure 3. Time protocol for [''C]PIB and ['"C]Methionine production by sharing
["'C]methylation source

TRACERIab FX C Pro

[icjco,

Reaction
Vessel [1C]Methionine

Figure 2. Scheme of modified TRACERIab FXCpm for sharing [''CJmethylation
source (upper) and another "'C-labeling apparatus for preparing of [''C]Methionine
(bottom)
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Figure 4. HPLC chromatogram of the reaction mixture for ['"C]PIB (upper: UV-254 nm; bottom: gamma-ray)
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Table 1. Reagents in each vial

Vial (upper) Reagents for [''C]PIB Vial (bottom) Reagents for ['"C]Methionine
Acetone (0.4 mL), B L-Homocysteine thiolactone (1.4
Reactor 1 6-OH-BTA-0 (1 mg) tC18 Sep—Pak mg), 0.25 N NaOH/EtOH (0.2 mL)
V4 Saline (13.5 mL) V1 He gas
V5 EtOH (1.5 mL) V2 0.05 M NaH,PO, (3 mL)
V5 Distilled water (10 mL) V3 Saline (6 mL)
Reservoir Distilled water (40 mL) - -
2500 -
2000 =
1500 - g
©
e
o
-
1000 - >
& -
500
0 -/."
0.E+00 1.E-03 2.E-03 3.E-03 4.E-03 5.E-03 6.E-03 7.E-03 8.E-03
Concentration (uM)

Figure 5. Calibration curve for specific activity of [''C]PIB
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Figure 6. HPLC chromatogram for quality control of ["'C]PIB (upper: gamma-ray; bottom: UV-254 nm)

Table 2. Specific activity for [ C]PIB

['"CIPIB — [''C]Methionine [""CIMethionine — ["'C]PIB
Specific activity (GBg/umol) 198 140
112 198
121 115
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2 25 dd=lo] 9l AEFAAAAZ 15 mL/ming] &% monobasic (3 mL) Sl & 0|83} 8&3 5 4] 6mL
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Figure 7. HPLC chromatogrm for quality control of ["'C]Methionine (upper: gamma-ray; bottom: UV-254 nm)

Table 3. Production results for ["'C]PIB and [''C]Methionine (n=6)

Specification [""C]PIB [""C]Methionine
Radiochemical yield (%, n.d.c.) N/A 5.3+0.6 18.7+0.8
Radiochemical purity (%) >95 98.9+0.3 97.2+0.6
Specific activity (GBg/umol) >37 147 £ 40 -
Type of C-11 source N/A ['"CICH,OTf [""CICH,|
Visual inspection clear, colorless, no precipitate Passes Passes
pH 45-75 6.0-7.0 6.0-7.0
Radionuclide identity 18.4-22.4 min Passes Passes
Acetone (ppm, <5000) <45 <35
Residual solvent analysis CH,CN (ppm, <410) <48 <5
Ethanol (ppm, <100,000) <81,000 <20,000
Terminal filter integrity Bubble point (> 3 bar) Passes Passes
Endotoxins <175 EU/mL <2.0 EU/mL <2.0 EU/mL
Sterility Sterile Passes Passes
Synthesis time (min) N/A 41 1 19+ 1
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