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None

DISCLOSURES



1) Review theranostics available on the market 
presently

2) Review what we know about items pending approval 
for use

3) Provide a general framework for establishing a new 
theranostic procedure in the clinic from a radiation 
safety perspective

OBJECTIVES



Examples: 

DOTA-TOC
DOTA-TATE
PSMA-617

THERAPEUTICS + DIAGNOSTICS = THERANOSTICS

Reference: Theranostics in nuclear medicine practice, 
Onco Targets Ther. 2017; 10: 4821-4828



1631 Prince Street, Alexandria, VA 22314 | 571-298-1300 | www.aapm.org

WHERE WE HAVE BEEN



Where

RADIOIODINE THERAPY –
RADIOPHARMACEUTICAL IN 

NUCLEAR MEDICINE

First treatment: 1940s
Diagnostic agent: I-131 or I-123
Therapy agent: I-131 First treatment: 1940s
The radioisotope I-131 or I-123 can be directly 
mediated by the sodium-iodide symporter in the 
thyroid cells.

RADIOIODINE THERAPY:  THE FIRST THERANOSTIC
RADIOPHARMACEUTICAL IN NUCLEAR MEDICINE



Radioiodine therapy –
the first theranostic 

radiopharmaceutical in 
nuclear medicine
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Reference: Theranostics in nuclear medicine practice, Onco 
Targets Ther. 2017; 10: 4821-4828

• Image: Initial I-131 
planar images of a 
patient with 
metastatic thyroid 
cancer.

• After two 
administrations of 
RadioActive Iodine, 
patient is in 
complete remission. 

• First treatment: 1940s



Diagnostic agent: DOTA-TATE, DOTA-TOC, and 
DOTA-NOC, all labelled with Ga-68
Therapy agent: DOTA-TATE and DOTA-TOC labeled with 
either Y-90 or Lu-177
Neuroendocrine tumors often originated from the pancreas, 
jejunum, ileum, cecum, rectum, appendix and colon 
express somatostatin receptors

RADIOLABELED SOMATOSTATIN ANALOGS –
PEPTIDE RECEPTOR RADIONUCLIDE THERAPY – 

PEPTIDE RECEPTOR



Radiolabeled somatostatin 
analogs – Peptide receptor 

radionuclide therapy

• First treatment: FDA approved in 2018.

• First treatment: FDA 
approved in 2018.

• Left, Ga-DOTA-TOC 
image of neuroendocrine 
tumors

• Right, after course of 
three cycles of treatment. 

Diagnostic agent: DOTA-TATE, 
DOTA-TOC, and DOTA-NOC, all 
labelled with Ga-68
Therapy agent: DOTA-TATE and 
DOTA-TOC labeled with either 9

Reference: Theranostics in nuclear medicine 
practice, Onco Targets Ther. 2017; 10: 4821-4828



WHERE WE ARE GOING



Diagnostic agent:  Ga-PSMA-617 and Ga-PSMA-11 
PET-tracers
Therapy agent: Lu-PSMA-617 
Prostate cancer cells overexpress prostate-specific 
membrane antigen (PSMA) on the cell surface. 
Prostate cancer cells overexpress prostate-specific membrane antigen (PSMA) on the 
cell surface. 

 agent: Lu-PSMA-617 

Prostate cancer cells overexpress prostate-specific membrane antigen (PSMA) on the 
cell surface. 

RADIOLABELED PSMA-LIGANDS FOR PROSTATE CANCER



First treatment: Pending 
FDA approval

for Prostate Cancer
First treatment: Pending FDA approval

• Left image before 3 
cycles of Lu-PSMA-617.

• Right Image:   Very good 
response with substantial 
PSA decline.

• . 
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LU-177 PSMA FOR RADIONUCLIDE THERAPY



Interventional Oncology – Cancer Therapies and 
Ablation
Personalized Dosing and Therapies
When you can calculate each dose specificly to the needs of 
each patient, you’re better able to improve tumor response 
and optimize outcomes. TheraSphere equips you with a 
dialed-in individualized dose that’s ready to use and easy to 
administer.

THERASPHERES – Y90 GLASS SPHERES



PERSONALIZED DOSIMETRY FOR Y90 MICROSPHERES

Personalized dosimetry for 
large liver tumors allowed a 26 
month increase in survival.  
Personalized dosimetry 
software designed for Y90 

microspheres improved 
workflow and patient results.



Items of consideration:
Radiation Safety
Training of Personnel
Shielding if necessary of inpatient rooms
Shielding of outpatient areas

HOW DOES ONE IMPLEMENT THESE PROGRAMS?



General Framework for introducing a 
new theranostic procedure in the clinic 

– (Radiation Safety perspective)
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Authorized User
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Does your RML contain physicians authorized for the uses? 

• If only authorized for diagnostic procedures and I-131, 
may not be authorized for the new treatment

What credentials must an AU have?

• Typically, certified in nuclear medicine or radiation 
oncology to perform any therapy with unsealed 
radioactive material



What training is required?

Nurses and other medical professionals may require 
radiation safety training including how to wear dosimeters

AUs may require proctored cases by a preceptor already 
authorized to administer the therapy

Technologists may require additional applications training 
on the SPECT or PET system
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Where will the patient be treated? 
Inpatient or outpatient?
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What equipment is required?
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When can the patient be released? 
10 CFR 35.75
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Patient Release 
Regulatory 
Guidance
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Regulatory Guide (RG) 8.39, Release 
of Patients Administered 
Radioactive Materials

Provides guidance for licensees to 
ensure 10 CFR 35.75 is met

Based on assumptions used in NCRP 
37, including a general occupancy 
factor of 0.25 percent at 1 meter



NRC Staff 
Evaluation and 

Findings
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NRC Staff Evaluation Conclusions
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Ensure Facility is Prepared
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