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Production of ''C labeled Radiopharmaceuticals using
(""CICO; Produced in the KOTRON-13

Hong Jin Lee, Jun Hyung Park, Byung Seok Moon, In Won Lee, Byung Chul Lee, Sang Eun Kim
Department of Nuclear Medicine, Seoul National University Bundang Hospital, Seongnam, Korea

Purpose : The KOTRON-13 cyclotron was developed and installed in regional cyclotron centers to produce
short-lifetime medical radioisotopes. However, this cyclotron has limited capacity to produce ''C so far. In
present study, we developed an effective 'c target system combining with fluorine-18 target and applied to the
production of various ''C radiopharmaceuticals. Materials and Methods : To develop the optimal ''C target
system and effective its cooling system, we designed the ''c target system by Stopping and Range of Ions in
Matter (SRIM) simulation program and considered the cavity pressure during irradiation at target grid. In this
investigation, we modified target materials, cavity shapes and the position of cooling system in ''c target and
then evaluated [''C]CO, production at different beam currents, thickness of the target foil, oxygen content
of nitrogen gas and target gas loading pressure. Also, we evaluate the production of several 'c
radiopharmaceuticals such as [“C]PIB, [1 IC]DASB, and [“C]Clozapine. Results : [1 1C]COz was produced about
74 GBq for 30min irradiation at 60 yA of beam current as following conditions: thickness of the target foil: 19 nm
HAVAR, oxygen content of nitrogen: under 50 ppb, target gas loading pressure: 24 bar. Additionally, the cooling
system was stable to produce [”C]COZ at high beam current. The radiochemical yields of [1 IC]PIB, [“C]DASB,
and ["'C]Clozapine showed about 26-38% with over 127 GBg/umol of specific activity. Conclusion : The
carbon-11 target system in the KOTRON-13 cyclotron was successfully developed and showed stable
production of [“C]COz. These results showed that our ''C target system will be compatible with other
commercial system for the routine 'c radiopharmaceuticals production in the KOTRON-13 cyclotron. (Korean
J Nucl Med Technol 2012;16(2):106-109)
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Fig. 1. KOTRON-13.

Fig. 2. C-11 gas target.
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Fig. 3. FXC-PRO (GE Healthcare).

Fig. 4. Thickness of the target
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Fig. 5. [11C]002 production at different thickness of the target
foil.

C-11 Activity EOB (mCi)

//II
99.99995 EA4zFE(%)

95 97.5

Fig. 6. [''CICO. production at different oxygen content of
nitrogen gas.
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Fig. 7. [11C]COZ production at different target gas loading
pressure.
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Fig. 8. [11C]002 production at different beam currents.
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Fig. 9. ["'CICO; production.
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Q.Citem Value Remarks Lo Qf
Radio-TLC (Ry) 055 oK
Radiochemical purity (%) Over 95% oK 2| Sojub= ["FIFDG-PET AA} 29} tEo] A2
r-spectrum 511 KeV oK HiA}A oJokz 0 2 [11C]O}A1]E]]O]E AA} A= 3 clekst
PH 57 OK AT-E "C-FA| WA Q| OFE o]go] FTE|a Qrk 2 ¢
Residual solvent - =] = = 11 o
by G.C. (ppm) Frooicrd ox oA Aol AT By Ao|ZRERe] 'C- A
LAL Test Negative oK A 2ES o] g310d, ['CICO, At H 23 L QAfoll A ARg-
Microbiology Test No M.bacterium isolated oK 7R3 "C-3 ] WA ook AL A8 o 1E SealsaTk
Specific Activity 129.5GBq / umol
*Radio TLC : by 60% EthylAcetate/Hexane
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Fig. 10. Quality control of ['CJPIB.
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