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Sam and innovation



Innovation ~ transformation

Ideas Learning

Utility

Innovation

Current culture

New work product A learning model vs. 
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TIMES ARE CHANGING
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Paradigm shifts



PRECISION 



Subtyping of disease with precision imaging
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The path to cure: earlier detection

Vogelstein et al, Science 2015; Sci Transl Med 2014

Cells needed:  50 x 106



Longstanding interest in glutamate



A neuropeptidase that produces glutamate



NAALADase = PSMA



Small-molecule PSMA imaging



PSMA antibodies



PSMA antibodies



PSMA antibodies for imaging

4 days post-injection

Sodee Clin Nucl Med 1996



NAALADase inhibitors as neuroprotectants

4 days post-injection

Nat Rev Drug Disc 2005Alan Kozikowski, Ph.D.

J Med Chem 2001



Initial PSMA-targeted small molecule
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Mol Imaging 2002 Clin Cancer Res 2005
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Catherine Foss, Ph.D.

PSMA

Bařinka J Med Chem 2008;  Curr Med Chem 2012



Clin Cancer Res 2005

Clin Cancer Res 2008



Initial radiometalated (theranostic) agent

Sangeeta Ray Banerjee, Ph.D.



68Ga-labeled agents for PET



[18F]DCFBC

Cho J Nucl Med 2012

First-generation 18F compounds



[18F]DCFPyL (PyL)
[18F]DCFBC

Cho J Nucl Med 2012

Szabo Mol Imaging 
Biol 2015

First-generation 18F compounds





Ying Chen, Ph.D.

Earlier detection of prostate cancer

Clin Cancer Res 2011; Mol Imaging Biol 2015
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Detect, see, treat

Steven Rowe, M.D., Ph.D.

Michael Gorin, M.D.

14 million cells

50 million cells

PET Clin 2017; J Nucl Med 2016; Eur Urol 2017

CAPP-Seq
U01 CA183031
ORIOLE

Phuoc Tran, M.D., Ph.D.



Diagnostic performance of [18F]DCFPyL in BCR





Clinical spaces for imaging of PSMA

• Pre-surgical staging in high-risk patients
• Detection of disease in early biochemical recurrence 
• Guide focal therapy in oligometastatic disease
• Guide focal therapy in widespread metastatic disease
• Selection of patients for radiopharmaceutical therapy
• Therapeutic monitoring

• Selection of candidates for active surveillance
• Applications outside of prostate cancer



PyL-avid lesions on BAT means early progression

Markowski J Nucl Med 2021
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Ureas targeting PSMA: multimodal
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The future of drugs to treat prostate cancer

do Pazo Nat Rev Drug Disc 2021





A word on machine learning

Need discovery to
understand 
fundamentals of
disease for optimal 
care.



Assign patients to risk-stratified groups

CNN
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Step 1: 

Detection & Localization 

Step 3: 

Feature Extraction

Step 2: 

Segmentation
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Classification

Informed 
Treatment 
Planning

Step 5: 

Decision
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Leung EJNMMI Res 2022

“The lesion in the left 10th

rib is PSMA-RADS 3B.
Based on the courses of 
similar patients, advise  
177Lu PSMA 617 therapy”

Combining AI and MI

Kevin Leung, Ph.D.



SO MUCH 

FOR US TO DO



Sartor N Engl J Med 2021



A hybrid model advancing clinical care



Small, smart and fully digital

Ralph Kray, Ph.D.



Precision Molecular Imaging Coalition
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