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Dear Mr. Sullivan,
 
Could you please reply back to confirm receipt?
 
This is in reference to your letter dated August 5, 2019, requesting to amend NRC License
No. 34-31473-02MD.  In order to continue our review, please provide the following
additional information:
 

1. You have requested the addition of 5 mCi of Radium-223 for redistribution, with no
change to the manufacturer’s label, packaging or shielding and 1 mCi of Actinium-
225 for distribution.  Please indicate the manufacturers and provide copies of their
labels.  In addition, please confirm the following:

a. That Item 8.G. should be removed since you are now requesting redistribution
for Ra-223 instead of preparation and distribution.

b. That the form for both Ra-223 and Ac-225 is unsealed and non-volatile.
c. That both the Ra-223 and Ac-225 will be re-distributed only with no

manipulation by your staff.
d. That for re-distributed Ac-225, there will be no change to the manufacturer’s

label, packaging, or shielding.
e. If redistributing Ac-225, include a means for ensuring the accuracy of alpha-

correction factors supplied by the manufacturer or other entity and, include a
description of the methodology and equipment to be used by the manufacturer
or other entity for the assay of alpha-emitting radionuclides.

 
2. If Ac-225 will be manipulated and distributed, please provide the following:

 
a. Describe the facilities and equipment where the Ac-225 will be used.  The

equipment should include survey instruments with sufficient alpha efficiency. 
For instance, the instrument efficiency factor (e.g., cpm/dpm) should have a
signal-to-noise ratio, including the compilation of source and instrument
uncertainties, of ±× for alpha of:

                                                    i.     — 0.01 Bq/cm2 to 2.0 Bq/cm2 [60 to 12,000 dpm/100 cm2]; ±× = ±20%
                                                   ii.     — 2.0 Bq/cm2 to 200 Bq/cm2 [12,000 to 1,200,000 dpm/100 cm2]; ±×

= ±10%
In addition, a gas-flow proportional counting system to count samples
containing alpha emitters may be useful.  Please describe the type of
instrument available for performing surveys and counting wipes.
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b. The diagram(s) should also include:  (1) a general description of any ventilation
system that is used when handling radionuclides, including representative
equipment such as glove boxes or fume hoods; (2) confirmation that such
ventilation systems will be employed for the use or storage of radioactive
materials likely to become airborne, such as dispensing Ac-225 solutions; and
(3) verification that ventilation systems ensure that effluents are ALARA, are
within the dose limits of 10 CFR 20.1301, and are within the ALARA constraints
for air emissions established under 10 CFR 20.1101(d).   Mark drawings,
diagrams, and descriptions that provide the exact location of materials or depict
specific locations of security equipment as, “Security-Related Information—
Withhold under 10 CFR 2.390.”

 
c. Please describe the types of dose measurement systems (measurement or

combination of measurement and calculation) to be used for the measurement
of Ac-225.  If applicable, include a sample calculation for determining alpha-
correction factors for dose calibrators with ionization chambers.

 
d. Provide the calculations to demonstrate the ability to accurately dispense

alpha-emitting radionuclides if you intend to initially distribute (i.e., measure,
prepare, and label) these materials.  

 
e. Confirm that you will develop, implement, and maintain a procedure to be used

to measure alpha-emitting radionuclides; or follow the guidance provided by the
instrument manufacturer or other entity, such as the distributor of the
radionuclide.

 
f. Confirm that training for users who will be handling alpha radionuclides will

include:
                                                    i.     Performing checks of instruments used to measure alpha

radionuclides; and
                                                   ii.     Radiation safety handling techniques for handling alpha emitters. 

 
g. The radiation safety and ALARA guidance (including contamination control) for

unsealed radioactive material for compounding alpha-emitters does not
significantly differ from gamma or beta emitters; however, particular attention is
warranted to prevent intakes of alpha-emitters (e.g., personal protection
equipment such as masks, gloves).  Please confirm that this additional safety
equipment will be provided.  In addition, please describe your bioassay
program and equipment in the event of an exposure.  NUREG-1556, Vol. 13,
Rev. 2, Appendix M, may help in developing your program.

 
h. Describe all labels, indicating the colors to be used, that will accompany the

products and describe where each label is placed (e.g., on the “transport
radiation shield” or the container used to hold the radioactive drug). 
                           

 



i. Agree to affix the required labels to all “transport radiation shields” and each
container used to hold the radioactive drugs.

 
j. Provide the following for Ac-225 containers:

                                                    i.     The maximum activity for each type of container (e.g., vial, syringe).
                                                   ii.     Describe the type and thickness of the “transport radiation shield”

provided for each type of container.
                                                  iii.     Indicate the maximum radiation level to be expected at the surface of

each “transport radiation shield” when the radioactive drug container
is filled with the maximum activity.

 
                                                      
Current NRC regulations and guidance are included on the NRC's website at
www.nrc.gov<http://www.nrc.gov>; select Nuclear Materials; Med, Ind, & Academic
Uses;then Licensee Toolkits, see our toolkit index page.  You may also obtain these
documents by contacting the Government Printing Office (GPO) toll-free at 1-866-512-
1800.  The GPO is open from 8:00 a.m. to 5:30 p.m. EST, Monday through Friday (except
Federal holidays).
 
The NRC’s Safety Culture Policy Statement became effective in June 2011.  While a policy
statement and not a regulation, it sets forth the agency’s expectations for individuals and
organizations to establish and maintain a positive safety culture.  You can access the policy
statement and supporting material that may benefit your organization on NRC’s safety
culture Web site at http://www.nrc.gov/about-nrc/safety-culture.html.  We strongly
encourage you to review this material and adapt it to your particular needs in order to
develop and maintain a positive safety culture as you engage in NRC-regulated activities.”
 
You may respond to my attention in writing by letter, email (if letter is signed by senior
management and scanned into a pdf format), or fax (610-337-5269), referencing mail
control number 613891.  Please reply by October 25, 2019.
 
Thank you for your cooperation.  Please feel free to contact me by telephone or e-mail if
you have any questions.
 
Jan
 
Janice Nguyen
Senior Health Physicist
U.S. Nuclear Regulatory Commission
2100 Renaissance Boulevard, Suite 100
King of Prussia, PA  19406
Office (610) 337-5006
FAX (610) 337-5269
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