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�Based on tracer principle 
�Tracer labeled with positron emitting 
radioisotope 
�Positron decay 
�Coincidence detection of annihilation 
radiation 
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Injection of a tracer compound labeled 
with a positron-emitting radionuclide 
 
The radionuclide in the radiotracer decays 
and the resulting positrons subsequently 
annihilate on contact with electrons after 
traveling a short distance (~ 1-10 mm) 
within the body 
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Positron-emitting  isotopes produced on 
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Each annihilation produces two 511 keV photons 
traveling in opposite directions (180O) which are 
detected by the detectors surrounding the subject 
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Glucose
Fluorodeoxyglucose
            (FDG)
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FDG Uptake and Retention

Blood Cells

Glucose Glucose Glucose-6P Glycolysis

FDG FDG FDG-6P
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Initial study 4 months later, 
after chemotherapy 
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2 

FIGURE 1. 

 
Clinical Nuclear Medicine. 36(2):101-108, February 2011. 

FDG 68Ga-BBN 
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14N(p,�)11C t½ = 20.3 min.
18O(p,n)18F t½ = 109.7 min.
16O(p,�)13N  t½ = 9.97 min
14N(d,n)15O  t½ = 2.0 min



~3000 known isotopes 
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Second row: 
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Radionuclides Half-life Decay Production 
Route 

Copper-64 12.7 h EC/�-/�+ Cyclotron 

Zirconium-89 3.27 d EC/�+ Cyclotron 
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• 89Y(p,n)89Zr

Accell resin  Hydroxamate resin 

R OH

O

R N
H

O
OH

• Purified by hydroxamate resin
– Modified Accell Plus resin (Waters)

• Weak cation exchange resin
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Andrew M. Scott, Jedd 
D. Wolchok & Lloyd J. 
Old 
Nature Reviews 
Cancer 12, 278-287 
(April 2012) 
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Proliferation Apoptosis Resistance Transcription 

Metastasis Angiogenesis 

Shc 

PI3K 

Raf MEKK-1 

MEK MKK-7 

JNK ERK 

Ras 

mTOR 

Grb2 

AKT 

Sos-1 

Adapted from: Ciardiello F, et al. N Engl J Med. 2008;358:1160-1174.

EGFR activation mediates multiple 
processes
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(a) mAb conjugation to DFO-Bz-NCS 
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(activity : weight of Ab = 4 : 1)

(b) Radiolabeling of  DFO-Bz-NCS-Panitumumab 
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~98%

A431(lung )  HCT116 (colorectal)  

~44%

T47D (breast ) 
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Imaging EGFR Expression with [89888888888888888888888 Zr]DFO99999999999999999888888888888888888888888888888888888888999999999999999999999999999999999999 -Bn-NCS-
Panitumumab at 24 h Post Injection 

Tumor

A431 HCT116 MDA-MB435 T47D

Cheng et al Mol. Imaging 2013 
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Tumor 

Imaging EGFR Expression with [89888888888888888888888 Zr]DFO99999999999999999888888888888888888888888888888888888888999999999999999999999999999999999999 -Bn-NCS-
Panitumumab at 120 h Post Injection 

A431 HCT116 MDA-MB435 T47D
Cheng et al Mol. Imaging 2013 
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• Lapi Lab 
– Tayo Ikotun, Efrem Mebrahtu, Bernadette Marquez, Tolu Aweda, Nilantha 

Bandara, Alex Zheleznyak, Mai Lin , Tara Mastren , Albert Chang, Ravi DeSilva,  

• Isotope Production Team 
– Tom Voller,  Evelyn Madrid, Paul Eisenbeis, Bill Margenau, Greg Gaehle, Pat 

Margenau  

• Funding 
• DOE DESC0004038 
• DOE DESC0002114 
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