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(a) Comparison of sensitivity versus spatial resolution and (b) depth of penetration/field of 
view versus spatial resolution for the different molecular imaging modalities. 

Cassidy P J, Radda G K J. R. Soc. Interface 2005;2:133-144 

©2005 by The Royal Society 

Rudin M, et al.  Nature Reviews/Drug Discovery 2003; 2:123-131 

Imaging Probes: 
Concentration Requirements for 

Different Imaging Modalities 

Imaging Technique Sensitivity 

PET 10-11-10-12 mole/L 

SPECT 10-10-10-11 mole/L 

Bioluminescence 10-15-10-17 mole/L 

Fluorescence 10-9-10-12 mole/L 

MRI 10-3-10-5 mole/L 

CT Not well characterized 

Ultrasound Not well characterized 
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Oltvai ZN, Barabasi A.  Science 2002; 298:763-764. Pennisi E. Science 2003;302:1648-9. 

Gambhir SS.  Nat Reviews Cancer 2003;2:683-693. 

Solitary pulmonary nodule with spiculated borders in left upper lobe. Tira Bunyaviroch, and R. Edward 
Coleman J Nucl Med 2006;47:451-469 

(c) Copyright 2014 SNMMI; all rights reserved 

Lung cancer with osseous metastases. Tira Bunyaviroch, and R. Edward Coleman J Nucl Med 
2006;47:451-469 

(c) Copyright 2014 SNMMI; all rights reserved 

Malignant pleural effusion in right hemithorax. Tira Bunyaviroch, and R. Edward Coleman J Nucl Med 
2006;47:451-469 

(c) Copyright 2014 SNMMI; all rights reserved 
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Patient 5, with NSCLC in left upper lobe. Andreas K. Buck et al. J Nucl Med 2003;44:1426-1431 

(c) Copyright 2014 SNMMI; all rights reserved 
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What is Molecular Theranostics? 

• Treatment strategy that combines diagnostics and 

therapeutics 

• Originally used to describe process of diagnostic 

therapy for individual patients for drug testing 

• Important component of personalized medicine 

• Imagers can approach theranostics from the 

imaging perspective with combined therapy 

 

Current “Molecular Theranostic” 

• Iodine –radionuclide for thyroid imaging; and 

treatment of treatment of thyroid disease and cancer 

• Radiolabeled octreotide for somatostatin receptor 

imaging and treatment of SSTR cancers 

• CD20-specific monocloncal antibody labeled with 

radionuclide for imaging and therapy 

Lee DY, Li KCP.  AJR 2011;197:318-324. 

BJC 2011; 105:1850-55 

Lee DY, Li KCP.  AJR 2011;197:318-324. 



2015 PPS Biennial Meeting 

5 

Lee DY, Li KCP.  AJR 2011;197:318-324. 

Jain RK, et al.  Nature Reviews 2002;2:266-276 
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LM609-PV Isotype Ab-PV 

T1w MRI images:  Vx2 carcinoma rabbit model 

Sipkins DA, et al.  Nature Medicine 1998;4:623-626. 

Intravascular Confinement 

Integrin avb3 PV-anti-avb3 conjugate 

Immunohistochemistry of tumor periphery 

Sipkins DA, et al.  Nature Medicine 1998;4:623-626. 

Vascular Targeted Gene 

Therapy 

Couzin J.  Science 2002;296:2314-2315. 
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Vascular-targeted Gene 

Therapy 

Hood JD, Bednarski M, et al. Science 2002; 296:2404-2407. Hood JD, Bednarski M, et al. Science 2002; 296:2404-2407. 

Lee DY, Li KCP.  AJR 2011;197:318-324. 

Drug Release Process 

Qin G, et al.  Nanotechnology 2011;22:155605.  Epub 2011 Mar 10. 

Laser triggered Au-Dox-PPLs 
Influence on Pharmacodynamics in 

MDA-MB-231 cells 

Qin G, et al.  Nanotechnology 2011;22:155605.  Epub 2011 Mar 10. 

Image Guided Diagnosis

Needle Optical 

Imaging

Screening
Peripheral Lung Lesions 

Detected By CT

Nodule Size?

Other Therapies

(Surgery, Radiation Therapy, 

Chemotherapy, 

Targeted Therapy)

<1.5cm

≥1.5cm

Nanoshell

Photothermal Therapy

High Metabolic 

Rate Lesion?

Next 

Lesion

Image Guided

Theranosis

Inject Nanoshell

Inject 2-NBDG

Image Guided

Radiofrequency Ablation

Phase 2

Phase 1

Systems Approach of Image-guided 
Theranostic for Peripheral Lung 
Cancer 

In collaboration with Bioengineering, Rice University and Philips Medical Systems 


