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Physical properties of positron-emitting radioisotopes

_ Maximum | Range
Radio- | Half-life Decay energy mrr?

nuclide | (min.) mode (MeV) (H,0O)

C-11 20.4 B (99+%)|  0.96 4.108




Nuclear reactions of positron-emitting radioisotopes

Radio-

] Chemical
uclide Target Nuclear Reaction form
C-11 14N2 +1%0, N (p,a)C 11C02




The Synthesis of [1-*C]Sodium acetate

(0. ) 1% O,

14N » 11C »11(:()2 (Production of 1CO,)

14 1 11 4
N+ 1H » —.C + “He
|1%o2 1co,

Labeling reaction

11co, + CH;MgCI/THF » CH,'COOMgCI

acetic acid/H,O

CH,tcooMgCl » CH,!'COOH + MgCl,

Hydrolysis

NaCl + CH;'*COOH » CH,''COONa



Purification of [1-1C]Sodium Acetate

Chromafix PS-H* and Chromafix PS-Ag* cartridge

— Remove Magnesium and chloride ion

MaxiClean SAX cartridge
— Trap [1-*C]sodium acetate

Sterilization of [1-1'C]Sodium Acetate
SLGSV255F 0.22um 25mm sterile filter



Trapping of 11CO,

HCO, From target — — 11CQ, to the synthesizer
% In hot cell

Stainless steel Ioop/

(iIs immersed in lig. N,)

<«—Dewar flask
(to be filled with lig. N, )




Liquid nitrogen in 1-L Dewar flask to trap *CO,

Automated lift




The synthesis tubing of [1-C]Sodium acetate
in the Eckert&Ziegler synthesizer
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Typical production data of [1-1'C]Sodium Acetate

Current integration(pAh): 50

Activity of 1CO,(mCi): ~2100

Activity of [1-1*C]sodium acetate(mCi): ~1100mCi
Total volume:~ 10 mL

Total synthesis time: 17 min

Radiochemical yield(%0)(decay uncorrected): 50~55



Quality Control of [1-*C]Sodium Acetate

Item of quality control

Criteria of EP 8.0

Typical Results

iy md SR EIR md SR mIR

2 xR Y 19.9 ~ 20.9min 20.3min

pH & 45~85 7.5

b | 501 ~ 521 (keV) 509 keV

I ET AR S R >99% 99.8%

bt L B R = 95% >99%

7% A% A|Ethanol 7 £ < 0.5% 0.07%

7 AR R THF 2 £ < 0.072% 0.0048%

Sodium acetate 7 & < 2mg/mL(= 20mg/V, V=10mL) 0.15mg/mL
% 2 3% < 175EU/V mL < BEU/mL

£ At pass pass

HE e B R pass pass




Useful *C-Labelled Synthons

Cyclotron
“Nip,a)™'c 11CH,Br
RMgX
1 4_ 11CH H11CN
R*cocl =~ o, 0, Hz 4 NH3
Mo LiAIH, 12
AgOTf
11co MCH,oH —Hl @igH,l» ———> 11CH,OTY
-
Me;NO
Cl, Ag Sg
1cocl, 11CH,0 'ics,
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