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✓ Shortened separation time
✓ Reduced operator exposure
✓ Increased RI production (>2/day)
✓ Long-term usability
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Schematic of 68Ge production through 
p,2n nuclear reactions

68Ge automatic 
separation device
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Germanium Loading Capacity: 1.3 
mCi/mg
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AdsorbentColumnPrototype Model
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Ga-68 elution yield: >70% Ge-68 breakthrough: <10-3%

68Ga elution yield(%)

Initial 70.3

After 4 hr 66.6
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Half-life 68Ge/68Ga Eq. 68Ga elution yield

Theoretical T1/2 67.71 min 2 hours 46%

Experimental T1/2 67.93 min 4 hours 62%
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Metal concentration 

1 ~ 1.5 μM

RSC Adv., 2019, 9, 37214
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[68Ga]Ga-PSMA-11

RCP: >99%

RCY: >98%
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<68Ge/68Ga Generator Performance Comparison>

Company
Column 

Material

Eluent

HCl (N)
68Ga Elution Yield (%) 68Ge Breakthrough (%)

Product A TiO2 0.1
initial ≈ 75

long term; 60

initial 0.005

long term; 60

Product B TiO2 0.1
initial >65

long term >65

initial ≈0.001

long term; 60

Product C SnO2 0.6
initial >100

long term; 75

initial <0.01

long term; n/a

Product D SiO2 0.05
initial >80

long term >80

initial <0.005

long term; n/a

KAERI TiO2 0.1
initial ≈ 70

long term ≈ 70

initial <0.005

long term; <0.0001
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Long-term study

<Ga-68 elution yield>

Metallic impurities
Radionuclidic purity 
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Abbreviations are as follows: 

Ae: atomic electrons 

EC: electron capture 

IT: isomeric transition

+: if EC < 50%

ERT: endoradiotherapy

FPRNA: first pass radionuclide angiography 

PET: positron emission tomography 

RPC: radiopharmaceutical chemistry

SPECT: single photon emission computerized tomography
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Metal oxide Metal oxide Metal oxide

Column Efficiency
1. Particle size of the inert phase
2. Column dimensions (HETP)
3. Flow rate (Kinetics)
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Element Product A Product B KAERI

Scandium n.d 0.0039 0.0001 

Titanium 0.0028 0.8483 0.1742 

Vanadium 0.0689 0.0028 0.0007 

Chromium 17.725 0.0310 0.0040 

Manganese 1.4484 0.1180 n.d

Iron 15.515 0.0329 n.d

Cobalt 0.1128 0.1129 n.d

Nickel 7.0233 0.0025 0.0010 

Copper 0.0691 0.0030 0.0004 

Zinc 5.4923 5.1150 0.0786 

Gallium 0.0062 0.0425 0.0007 

Germanium 0.0391 0.0005 n.d

Arsenic 0.0023 n.d n.d

Selenium 0.0005 n.d n.d

Ruthenium n.d 0.0002 n.d

Rhodium n.d n.d n.d

Palladium n.d 0.0004 0.0002 

Silver n.d 0.0080 n.d

Cadmium 0.0005 0.0071 n.d

Tin 0.0160 n.d n.d

(Unit: ppm)

※ n.d: Not detected Metal concentration 

10 ~ 200 μM

Metal concentration 

1 ~ 1.5 μM


