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What is a 68Ge/ 68Ga Generator? 



Decay Schemes of 68Ge-68Ga 

68
Ge (270.8 d) 

32 

68
Ga (67.6 min) 

31 

68
Zn (stable) 

30 

EC1 

EC2 

EC3 

EC5  
+ 
1 

EC6  
+ 
2 

2.3386 

1.8832 

1.0774 

0.0 

4 

3 7 

MIRD Radionuclide Data and Decay Scheme 



 Consists of a short glass column packed with a 

solid support. 


68Ge is absorbed onto the solid matrix.  


68Ge (parent) decays to 68Ga (daughter), which 

further decays to 68Zn (stable). 

 The 68Ga is washed off the column with an 

appropriate solution. 

 Allow for simple and fast preparation of 68Ga-

radiopharmaceuticals for PET imaging. 


68Ga-labeled peptides have shown promise for 

imaging neuroendocrine tumors (NETs). 

68Ge/ 68Ga Generators 
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Concept like a 99Mo-99mTc generator 
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Milestones of 68Ge/ 68Ga generator 

development 

Velikyan I, et al. Molecules 2015; 20: 12913-12943  



Nuclear reactions to produce 68Ge 
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Major parameters of a 68Ge/ 68Ga 

generator performance 

 Chemical separation specificity 

 Radiation resistance 

 Chemical stability of column material 

 Eluate sterility and apyrogenecity 


68Ge breakthrough 

 Eluent type 

 Elution profile 

Velikyan I, et al. Molecules 2015; 20: 12913-12943  



Some commercial 68Ge/ 68Ga generators 

Velikyan I, et al. Molecules 2015; 20: 12913-12943  

 Most of the generators use acidic eluent since it provides 

 cationic Ga(III) for the further direct chemistry. 

 Inorganic column sorbents are used more widely as they 

  are less sensitive to radiolysis. 



Problems associate with the use 

of a 68Ge/ 68Ga generator? 

 Elution efficiency decreases with time. 

 Stable 68Zn (daughter of 68Ga) 

interferes 68Ga-labeling reactions. 

 Acidity and other metallic impurities 

may not favor the 68Ga-labeling 

reactions.  



Secular equilibrium with 68Ge decay 

and 68Ga accumulation 

68Ge decay 

Theoretical 68Ga ingrowth 

68Ga accumulation kinetics corrected with 

elution efficiency  

Velikyan I, et al. Molecules 2015; 20: 12913-12943  



Hypothetical graphs showing 68Ge decay, 

elution efficiency and non-decay corrected 

elution yield 

Velikyan I, et al. Molecules 2015; 20: 12913-12943  



68Zn interferes 68Ga-labeling reaction 

 Regular elution and elution prior to the synthesis. 

 Purification of the eluate prior to the labeling synthesis.  

 Enhanced amount of the ligand. 

 Use of chelators with high selectivity for Ga(III). 

Velikyan I, et al. Molecules 2015; 20: 12913-12943  



Post-processing of 68Ge/68Ga eluate 

Rösch F, et al. Appl Radiat Isotopes 2013; 76: 24-30  



Regulatory issues about 68Ge/ 
68Ga generator and its application? 

 適用於調製作業要點嗎? 

 適用於一般醫院核醫科嗎? 

 Should either a 68Ge/ 68Ga generator or 

its eluate need NDAs (查驗登記) 

approval? 

 Can hospital radiopharmacists 

“compound” a 68Ga radiotracer, as they 

do for 99mTc radiopharmaceuticals?  



Preparation (99mTc)                   Manufacturing (68Ga) 

Preparation of 99mTc-RP 

vs. Manufacturing of 68Ga-RP  

Velikyan I, et al. Molecules 2015; 20: 12913-12943  













Preparation of 68Ga-DOTATATE from NETSPOT
TM

 kit 

 NETSPOT
TM 

 
(Somakit-TATE) 

 designated as an 

orphan drug by the 

EMA and the FDA. 

 FDA approval 

2016. 

 Distributed by 

Advanced 

Accelerator 

Applications, US 

(AAA). 

 

http://www.adacap.com/products/ 



Non-generator-based 68Ga Production  



Radiation protection about 68Ge/ 68Ga 

generator and its application 



Ge-68 
 Half-life: 271 days 

 Decay type: EC 

 Gamma & X-ray: 9.22 keV (13.1%), 9.25 keV (25.6%), 

10.3 keV (5.46%) 

 Hazard category: 

 C-level (low hazard):  10 Ci 

 B-level (moderate hazard): > 10 Ci to 1 mCi 

 A-level (high hazard): > 1 mCi 

 The exposure rate from 1 mCi (at equilibrium with 

daughter Ga-68) = 5375 mR/h @1 cm. 

 A 10 mCi generator should be shielded with 1.5 cm of 

lead (minimum) to reduce the exposure to 5 mR/h @1 

feet; 3 cm of lead will reduce the exposure to 0.5 mR/h 

@1 feet. 

 ALI = 540 Ci 

Radionuclide Safety Data Sheet, Stanford University 



Ga-68 

 Half-life: 68.3 days 

 Decay type: +  [1.90 MeV (88%), 822 keV (1%)] + EC 

 Gamma & X-ray: 511 keV (178%); 1077 keV (3%) 

 Hazard category: 

 C-level (low hazard):  1 mCi 

 B-level (moderate hazard): > 1 mCi to 100 mCi 

 A-level (high hazard): > 100 mCi 

 The exposure rate from 1 mCi = 5375 mR/h @1 cm. 

 A 10 mCi generator should be shielded with 1.5 cm of 

lead (minimum) to reduce the exposure to 5 mR/h @1 

feet; 3 cm of lead will reduce the exposure to 0.5 mR/h 

@1 feet. 

 ALI = 1.62 mCi 

Radionuclide Safety Data Sheet, Stanford University 



Prospects 

Technology 

advancement/ 

maturation 

Who prepares 68Ga 

tracer? 

Cost down 



Thank you for your attention 


