
Automated radiochemical synthesis of [18F]FET on 
TRACERlab FX2N module and its quality control
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Materials 
(2S)-O-(2-tosyloxy-e-

thyl)-N-trityl-L-tyrosine-tert-butyl ester (TET  95%)

 O-(2-fluoroethyl)-L-tyrosine(ABX GmbH, 

Radeberg, Germany), O-(2-fluoroethGmbH,yl)-D-tyrosine 

(Futurechem, Korea) 

part no. 

310263), anhydrous acetonitrile (part no.271004) ethanol 

(Reag. Ph. Eru. part no. 1.0093)   Sigma-Aldrich (St. Louis, 

MO, USA) 2 N HCl aq. (part no. 1.09063 

Merck, MA, USA), NaOH beads (Daejung, Korea), 

 (0.9% USP),   (JW, 

Korea), Sep-Pak QMA plus cartridge (part no. 186004540)  

Waters (Milford, MA, USA)  . QMA 

cartridge  0.5 M K2CO3  5 mL     5 mL 

  Pre-conditioning .  

      

Radio-TLC (AR-2000, Eckert & Ziegler, MA, 

USA)  . ,   

  (Water HPLC system 

with 1525 binary pump, 2487 UV/Vis, Millford, MA, USA), 

  (Phenomenex C18 Gemini)  10% EtOH/wa-

ter, 3.5 mL/min    

(Phenomenex Chirex D penicillamine column 

150×4.6 , 5 ㎛)   UV  225 , 

 isopropanol/2 mM CuSO4 aq. (12:88, v/v)  1 

mL/min   [18F]FET 방사성  

  .  HPLC    acetoni-

trile   HPLC grade J.T Baker (Phillipsburg, NJ, 

USA)  .    [18F]fluoride 

 (PET-race 16.5 MeV, GE Health-

care, Uppsala, Sweden)  18O-water  18O(p,n)
18F      

TRACERlab FX2N (GE Healthcare, Uppsala, Sweden)  

    [18F]FET 

 . [18F]FET   

  Table 1. .   

TSB, FTM  (bioMerieux, SA, France)    

   . 

Protocol 

TRACERlab FX2N

Figure 1
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[18F]fluoride QMA 

light Sep-Pak 18O-enriched

[18F]fluoride

K2CO3 (2.5 mg) - K2.2.2  (24 mg) CH3CN (0.9 mL) / water (0.1 

mL) 

CH3CN (1 mL) TET 4 mg

K[18F]F-K2.2.2 10  F-18

2

HCl 10 

 .   4 N NaOH   

,    1㎖    

semi-prep HPLC  .  

 10% EtOH/water  ,  

[18F]FET  10% EtOH/water     

    0.22 mL  Millex GV  

  .     

 HPLC   ,  

 ,   [18F]FET 

 .

Quality Control 
  [18F]FET    

 , , pH, ,  , 

 ,  , , , 

  . Radio-TLC 

  70% CH3CN/water  

   .  

 HPLC   0.1% TFA/water, 0.1% 

TFA/CH3CN   . [18F]FET 

 HPLC    

   .  [18F]FET  

 HPLC   L-FET  

D-FET      

. HPLC   isopropanol/2 mM 

CuSO4 aq. (12:88, v/v)  1 mL/min  UV 

 225 nm  .

 0.1 mL   

     

 14     

 .       

   .

Results and Discussion 
[18F]FET    2   . 

Table 1. Preparation of reagents for [18F]FET on the TRACERlab FX2N 
                module

Entry Position Reagents or materials Quantities

1 V1
K2.2.2 in CH3CN + K2CO3 
in water

24 mg in 0.9 mL + 
2.5 mg in 0.1 mL

2 V2 4 N NaOH aq. 0.4 mL

3 V3 Precursor in CH3CN 4 mg in 1 mL

4 V4 2 N HCl aq. 1 mL

5 V5 Water 1 mL

6 V12 0.9% NaCl 4 mL

7 V10-V11 Sep-Pak QMA light 1

8
V16-Product 
vial

0.22 mm Millex GV 
1
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Scheme 1. Synthesis of [18F]FET using ethylene glycol-1,2-ditosylate 
(Route 1)

O

COO
-

NH2
18FTsO

OTs 18F
OTsa b

Reagents and conditions:
(a) K[18F]F, CH3

Scheme 2. Synthesis of [18F]FET using TET precursor (Route 2)

Reagents and conditions:
(a) K[18F]F, CH3

O

COOtBu

NHTrtTsO
O

COOtBu

NHTrt18F
O

COOH

NH3
+Cl

-18
F

a b

TET

 ethylene glycol ditosylate (EGDT)   

F-18   2-[18F]fluoroethyl tosylate  

   L-     

 (7) (Scheme 1),   

       

 O-(2-tosyloxy-ethyl)-N-trityl-L-tyrosine tertbuty-

lester (TET)   F-18    

 2    (12 - 13) (Scheme 

2). 2    two-step   

  [18F]FET .  

    2-[18F]fluoroethyl tosylate syn- 

thon      

,       

      

    

     , ,  

         

     (14).    

 TET    

 TRACERlab FX2N    , 

,     

 (Figure 1).

 [18F]fluoride   

     tosyl   TET 

      

   .   

Alumina Sep-Pak     HPLC  

. HPLC     80% 

  F-18    , 

     

        (Figure 2). 역상 

HPLC      

11.9 - 12.5  [18F]fluoride  5  

.   [18F]FET    

    .  

  HPLC   8.1 - 8.6 

  [18F]FET    .  

  L-FET  D-FET   

HPLC       

(Figure 3).   HPLC  

 75     

50.3 ± 4.9% (n = 7) ,   99% 

  76 ± 17 GBq/mmol  . 

 TET 전구체   4 mg   [18F]FET

      

       

     . 

  [18F]FET      

   , pH  

(pH 4.0 - 7.5)  .  105 - 115

    acetoni-

trile  410 ppm ,   10% 

     50 ppm  

 .   3.1 bar , 

 17.5 EU/mL  , 14  

 ,   

[18F]FET    99%  HPLC

   .  
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Figure 1. Schematic of the TRACERlab FX2N radiosynthesis module for preparation of [18F]FET

 Semi-preparative HPLC profiles of [18F]FET purification on 
TRACERlab FX2N module. Gemini C18 column by using as 
mobile phase: 10% EtOH/water at a 3.5 mL/min flow rate 
(tR=11.9 - 12.5 min), upper: UV 225 nm, bottom: gamma ray.

Figure 2.  C18 reverse phase analytical HPLC profiles for confirmation of 
identity after co-injection of [18F]FET with standard authentic 
compounds (L-FET + D-FET), upper: gamma ray, bottom: UV 
225 nm.

Figure 3.

[18F]FET

L-FET + D-FET

 [18F]FET

. Phenomenex Chirex D 

penicilliamine  L-FET, D-FET  [18F]FET 

 L-FET (18.5 - 19.7 min) D-FET (27.2 - 28.3 

min)  [18F]FET

L-FET  [18F]FET

 99%  (Figure 4). 

50:50 

 L   

 L

 HPLC  99% 

. 

Conclusion
[18F] 

FET  TRACERlab 
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Figure 4. 18F]FET for enantiomeric purity with
standard authentic compounds L-FET and D- FET (tR=18.5 -
19.7 min, 27.2 - 28.3 min, respectively), upper: gamma ray,
bottom: UV 225 nm.

[18F]FET

L-FET            D-FET

FXN , 방사성

. 임상시험을 위

한 연구개발 및 위탁생산에 

 GMP 자동

. 
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