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OBJECTIVES
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
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THERAPEUTICS + DIAGNOSTICS = THERANOSTICS

[ Radionuclide J By

Examples: &
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[ Binding molecule J o

Reference: Theranostics in nuclear medicine practice, *

Onco Targets Ther. 2017; 10: 4821-4828
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WHERE WE HAVE BEEN
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RADIOIODINE THERAPY: THE FIRST THERANOSTIC
RADIOPHARMACEUTICAL IN NUCLEAR MEDICINE

First treatment: 1940s

Diagnostic agent: [-131 or |-123

Therapy agent: I-131 First treatment: 1940s

The radioisotope 1-131 or I-123 can be directly
mediated by the sodium-iodide symporter in the

thyroid cells.



 Image: Initial 1-131
planar images of a
patient with
metastatic thyroid
cancer.

« After two
administrations of
RadioActive lodine,
patient is in

complete remission.
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Reference: Theranostics in nuclear medicine practice, Onco

Targets Ther. 2017; 10: 4821-4828
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RADIOLABELED SOMATOSTATIN ANALOGS -
PEPTIDE RECEPTOR RADIONUCLIDE THERAPY

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



« First treatment: FDA - ;
approved in 2018. 4
o
» Left, Ga-DOTA-TOC g "} :
Image of neuroendocrine S :
tumors \‘ﬁi 4'.‘ ’ ."‘
 Right, after course of g
three cycles of treatment. g ¢ : 4

Reference: Theranostics in nuclear medicine
practice, Onco Targets Ther. 2017; 10: 4821-4828
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RADIOLABELED PSMA-LIGANDS FOR PROSTATE CANCER

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.



First treatment: Pending
FDA approval
for Prostate Cancer

- 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
3. inject 4. inject

Serial PSMA-PET scans
to evaluate response

Heck, MM, et al., 2016. Systemic Radioligand Therapy with '""Lu Labeled Prostate Specific Membrane Antigen Ligand for Imaging and Therapy in Patients
with Metastatic Castration Resistant Prostate Cancer. J Urol, 196: 382-91.
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THERASPHERES - Y*° GLASS SPHERES

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.
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PERSONALIZED DOSIMETRY FOR Y% MICROSPHERES

THE DOSISPHERE-01TRIAL

’ STUDY OBJECTIVE:

Compare tumor* response rate in advanced HCC patients
based on two Y-90 dosimetry approaches with TheraSphere™

Standard Ar

I In-
T |

Personalized Ar

m

Personalized dosimetry for
large liver tumors allowed a 26
month increase in survival.
Personalized dosimetry
software designed for Y?°
microspheres improved
workflow and patient results.
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HOW DOES ONE IMPLEMENT THESE PROGRAMS?

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



General Framework for introducing a
new theranostic procedure in the clinic
— (Radiation Safety perspective)



Authorized User

Does your RML contain physicians authorized for the uses?

e |f only authorized for diagnostic procedures and 1-131,
may not be authorized for the new treatment

What credentials must an AU have?

e 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




Where will the patient be treated?

Inpatlent or outpatlent’?
L I ,




What equipment is required?




When can the patient be released?
10 CFR 35.75




Patient Release
Regulatory
Guidance

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

Table 1. Activities and Dose Rates for Authorizing Patient Release”

COLUMN 1 COLUMN 2
ACTIVITY AT OR BELOW DOSE RATE AT 1 METER, AT OR
WHICH PATIENTS MAY BE BELOW WHICH PATIENTS MAY
RELEASED BE RELEASED"

RADIONUCLIDE (GBq) (mCi) (mSv/hr) (mrem/hr)
Ag-111 19 520 0.08 8
Au-198 35 93 0.21 21
Cr-51 48 130 0.02 2
Cu-64 84 230 0.27 27
Cu-67 14 390 0.22 22
Ga-67 8.7 240 0.18 18
I-123 6.0 160 0.26 26
I-125 0.25 7 0.01 1
I-125 implant 0.33 9 0.01 1
I-131 1.2 33 0.07 7
In-111 24 64 0.2 20
Ir-192 implant 0.074 2 0.008 0.8
P-32 (c) (c) (c) (c)
Pd-103 implant 1.5 40 0.03 3
Re-186 28 770 0.15 15
Re-188 29 790 0.20 20
Sc-47 11 310 0.17 17
Se-75 0.089 2 0.005 0.5
Sm-153 26 700 0.3 30
Sn-117m 1.1 29 0.04 4
Sr-89 (c) (c) (c) (c)
Tc-99m 28 760 0.58 58
T1-201 16 430 0.19 19
Y-90 (c) (c) (c) (c)
Yb-169 0.37 10 0.02 2




POLICY ISSUE
(Information)

January 29, 2018 SECY-18-0015

EOR: The Commissioners

FROM: Marc L. Dapas, Director
Office of Nuclear Material Safety and Safeguards

SUBJECT:  STAFF EVALUATION OF THE U.S. NUCLEAR REGULATORY COMMISSION'S
PROGRAM REGULATING PATIENT RELEASE AFTER RADIOISOTOPE
THERAPY

PURPOSE:

The purpose of this paper is to provide the Commission with the results of the U.S. Nuclear
Regulatory Commission (NRC) staff's evaluation of the NRC's program for regulating patient
release after radioisotope therapy (patient release). The evaluation was conducted in response
to Staff Requirements Memorandum (SRM) SRM-12-0011, “Data Collection Regarding Patient
Release,” dated January 25, 2012 (Agencywide Documents Access and Management System
(ADAMS) Accession No. ML121000248), and SRM-COMAMM-14-0001/COMWDM-14-0001,
“Background and Proposed Direction to NRC Staff to Verify Assumptions made Concerning
Patient Release Guidance” dated April 28, 2014 (ADAMS Accession No. ML14118A387). This
paper also presents the results from revised dose modeling calculations, reviews of published
literature, and extensive stakeholder engagement that included outreach to licensees, patients,
Agreement States, and the Advisory Committee on Medical Uses of Isotopes (ACMUI).

SUMMARY:

As directed by the Commission, the NRC staff conducted an evaluation of whether significant
regulatory changes to the patient release program are warranted. This evaluation was based
on information from computational dose modeling calculations, including state of the art virtual
simulations; published data, including scientific literature; and extensive stakeholder

CONTACT: Lisa Dimmick, NMSS/MSTR
(301) 415-0694

Said Daibes-Figueroa, NMSS/MSTR
(301) 415-6863
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NRC Staff Evaluation Conclusions

U.S. NUCLEAR REGULATORY COMMISSION April 1997
S » Revision 0

%) | REGULATORY GUIDE

OFFICE OF NUCLEAR REGULATORY RESEARCH

REGULATORY GUIDE 8.39

(Draft was issued as DG-8015)

RELEASE OF PATIENTS ADMINISTERED
RADIOACTIVE MATERIALS



Ensure Facility is Prepared
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CONTACT INFORMATION

Melissa C. Martin, M.S., DABR, FACR, FAAPM
Therapy Physics Inc.

Signal Hill, CA 90755

Office: 562-317-0650

Cell: 310-612-8127

Melissa@ TherapyPhysics.com



