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NUCLEAR REGULATORY COMMISSION
10 CFR Parts 30, 32, and 35
[NRC-2008-0175]
RIN 3150-A163
Medical Use of Byproduct Material — Medical Event Definitions, Training and Experience,

and Clarifying Amendments

AGENCY: Nuclear Regulatory Commission.

ACTION: Final rule.

SUMMARY: The U.S. Nuclear Regulatory Commission (NRC) is amending its regulations
related to the medical use of byproduct material. The final rule will amend the U.S. Nuclear
Regulatory Commission (NRC) regulations related to the medical use of byproduct material.
This rule amends the reporting and notification requirements for a medical event (ME) for
permanent implant brachytherapy. This rule also amends the training and experience (T&E)

requirements to (1) remove from multiple sections the requirement to obtain a written attestation

for an individual who is certified by a specialty board whose certification process has been
recognized by the NRC or an Agreement State-in-multiple-sections; and (2) address a request
filed in a petition for rulemaking (PRM), PRM-35-20, to exempt certain board-certified individuals
from certain T&E requirements (i.e., “grandfather” these individuals). Additionally, this rule (1)
amends the requirements for measuring molybdenum contamination; (2) adds a new
requirement for the reporting of failed technetium and rubidium generators; and (3) allows

licensees to name associate radiation safety officers (ARSOs) on a medical license.




DATES: This final rule is effective on [INSERT DATE 180 DAYS AFTER THE DATE OF

PUBLICATION IN THE FEDERAL REGISTER].

ADDRESSES: Please refer to Docket ID NRC-2008-0175 when contacting the NRC about the
availability of information for this action. You may obtain publicly-available information related to
this action by any of the following methods:

« Federal Rulemaking Web Site: Go to http://www.regulations.qgov and search for

Docket ID NRC-2008-0175. Address questions about NRC dockets to Carol Gallagher;

telephone: 301-415-3463; e-mail: Carol.Gallagher@nrc.gov. For technical questions, contact

the individual listed in the FOR FURTHER INFORMATION CONTACT section of this document.
¢ NRC’s Agencywide Documents Access and Management System (ADAMS):
You may obtain publicly-available documents online in the ADAMS Public Documents collection

at http://www.nrc.gov/reading-rm/adams.html. To begin the search, select “ADAMS Public

Documents” and then select “Begin Web-based ADAMS Search.” For problems with ADAMS,
please contact the NRC's Public Document Room (PDR) reference staff at 1-800-397-4209,

301-415-4737, or by e-mail to pdr.resource@nrc.gov. For the convenience of the reader,

instructions about obtaining materials referenced in this document are provided in the
“Availability of Documents” section.

« NRC’s PDR: You may examine and purchase copies of public documents at the
NRC'’s PDR, Room O1-F21, One White Flint North, 11555 Rockville Pike, Rockville, Maryland

20852.

FOR FURTHER INFORMATION CONTACT: Torre Taylor, Office of Nuclear Material Safety
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and Safeguards, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001,

telephone: 301-415-7900, e-mail: Torre.Taylor@nrc.gov

SUPPLEMENTARY INFORMATION:

EXECUTIVE SUMMARY:

A. Need for the Regulatory Action and Legal Authority

The U.S. Nuclear Regulatory Commission (NRC) is amending its regulations related to
the medical use of byproduct material. These regulations were last amended in their entirety in
2002. Over the last 14 years, stakeholders and members of the medical community have
identified certain issues in implementing these regulations. As a result, the NRC is updating its
regulations to address technological advances and changes in medical procedures. The
amended rule would also enhance patient safety. The NRC is revising parts 30, 32, and 35 of
title 10 of the Code of Federal Regulations (10 CFR) under the legal authority granted to the
NRC by the Atomic Energy Act of 1954, as amended, and the Energy Reorganization Act of

1974, as amended.

B. Major Provisions

. The final rule establishes separate requirements for identifying and reporting
MEs involving permanent implant brachytherapy. These new regulations require reporting of an
event in which there is actual or potential harm to a patient resulting from an ME. Additionally,
licensees are required to develop, implement, and maintain procedures for determining if an ME
has occurred, including, for permanent implant brachytherapy, procedures for verifying certain

aspects of the treatment within 60 days from the date the treatment was performed. Note that
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the terms “ME,” “ME definition,” “ME criteria,” and “ME reporting criteria” are used
interchangeably in the Executive Summary and the Discussion sections of this document.

. Training and experience (T&E) requirements are amended in multiple sections to
remove the requirement to obtain a written attestation for an individual who is certified by a
specialty board whose certification process has been recognized by the NRC or an Agreement
State. The NRC has determined that certification by a specialty board, coupled with meeting
the recentness of training requirements, is sufficient to demonstrate that an individual seeking
authorization on a license has met the T&E requirements and has the requisite current
knowledge and, therefore, additional attestation by a preceptor is unnecessary. Individuals who
are not board certified will still need to obtain a written attestation; however, the language of the
attestation is modified. Additionally, residency program directors will be allowed to provide
these written attestations. Note that the terms “written attestation,” “attestation,” "preceptor
statement,” and “preceptor attestation” are used interchangeably in the Executive Summary and
the Discussion sections of this document.

. The rule addresses the issues raised in a petition for rulemaking (PRM-35-20)
that was submitted to the NRC in 2006. The petition requested that experienced board-certified
RSOs and medical physicists not named on a license who had practiced certain modalities prior
to October 24, 2005, be exempt from the specific T&E requirements in 10 CFR 35.50 and 35.51,
respectively. In effect, they will be “grandfathered” for these training requirements for the
modalities that they practiced as of October 24, 2005. This petition is discussed in detail in
Section Il, Petition for Rulemaking, PRM-35-20, of this document.

. The requirements for measuring the molybdenum-99 (Mo-99) concentration for
elutions of Mo-99/Technetium-99m (Tc-99m) generators are changed and requirements are
added for reporting and notification of a generator eluate exceeding permissible Mo-99,

strontium-82 (Sr-82), or strontium-85 (Sr-85) concentrations. The occurrence of generator
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eluate exceeding permissible concentrations is also referred to as “breakthrough.” The current

requirement to measure the Mo-99 concentration after the first eluate is changed to require that
the Mo-99 concentration be measured in each eluate. This requirement is changed in response
to several breakthrough incidents reported to the NRC.

. Additionally, licensees will be allowed to appoint a qualified individual with
expertise in certain uses of byproduct material to be named on a license to serve as an ARSO.
This will make it easier for an individual to become a Radiation Safety Officer (RSO) on other
medical licenses and will increase the number of individuals who are available to serve as

preceptors for individuals seeking to be appointed as RSOs or ARSOs.

C. Costs and Benefits
The NRC has not established a quantitative cutoff for defining an economically

significant regulatory action for the purposes of the Congressional Review Act. The NRC

assumes “significant” impact if the ratio of annualized costs to estimated annual gross revenues
for a licensee exceeds 1 percent. The final rule will have an estimated $7.8 million
implementation cost for the medical community. This cost will be spread over the 7,418
impacted licensees for an average implementation cost of approximately $1,100 per licensee.
The NRC assumes that all affected licensees have annual revenues greater than $110,000.
Therefore, the estimated cost impacts do not exceed the 1 percent criterion for “significant”
impacts, and the final rule appears-teis not be-considered an economically significant regulatory
action. It will cost the NRC approximately $65,000 to implement this rule.

The benefits of this final rule are associated with reducing unnecessary radiation
exposure to patients, removing the requirement to obtain a written attestation for an individual
who is certified by a specialty board whose certification process has been recognized by the

NRC or an Agreement State, and affording greater flexibility to licensees. This final rule also
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updates, clarifies, and strengthens the existing regulatory requirements, and, thereby, promotes
public health and safety.
A regulatory analysis has been developed for this rulemaking and is discussed in

Section VIII, Regulatory Analysis, of this document.
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l. Background

The NRC published a final rule in the Federal Register on April 24, 2002 (67 FR 20250),
that revised the medical use regulations in 10 CFR part 35-oftitle-10-of the-Code-of Federal
Regulations{10-CER) in their entirety. The T&E requirements in 10 CFR part 35 were further
revised through an additional rulemaking, “Medical Use of Byproduct Material — Recognition of
Specialty Boards,” published in the Federal Register on March 30, 2005 (70 FR 16336).

In implementing the current regulations in 10 CFR part 35, the NRC staff, stakeholders,
and the Advisory Committee on the Medical Uses of Isotopes (ACMUI) have identified
numerous issues that need to be addressed through the rulemaking process. As a result, the
NRC is amending its regulations in 10 CFR part 35 to address these issues. This final rule
modifies the written directive (WD) requirements in 10 CFR 35.40 and the ME reporting
requirements in 10 CFR 35.3045 to establish separate ME reporting criteria for permanent
implant brachytherapy. This final rule also modifies the requirements for procedures for
administrations requiring a WD in 10 CFR 35.41 to require licensees to develop written
procedures for determining if an ME has occurred as a result of any administrations requiring a
WD, including permanent implant brachytherapy. The NRC's purpose for requiring licensees to

report MEs is to allow the NRC to follow up on incidents and determine if other licensees might
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be making the same or similar mistakes, or experiencing the same or similar challenges. When
the NRC identifies similarities in the problems reported from multiple facilities, it can provide
information that may help prevent additional incidents. The information collected is also
valuable in assessing trends or patterns, identifying generic issues, and recognizing any
inadequacies or unreliability of specific equipment or procedures.

Currently, the ME criteria for brachytherapy implants in 10 CFR 35.3045, “Report and
notification of a medical event,” are based on the dose administered to the patient. The ME
criteria amendments establish separate ME criteria for permanent implant brachytherapy in
terms of the total source strength administered (activity-based) rather than the dose delivered
(dose-based). The ME criteria amendments in this final rule are based on the NRC staff
recommendations contained in SECY-12-0053, “Recommendations on Regulatory Changes for
Permanent Implant Brachytherapy Programs,” and the comments received on the proposed rule
“Medical Use of Byproduct Material - Medical Event Definitions, Training and Experience, and
Clarifying Amendments,” published in the Federal Register on July 21, 2014 (79 FR 42410).

On August 6, 2008, the NRC published a proposed rule, “Medical Use of Byproduct
Material - Amendments/Medical Event Definitions,” to-revise-ME-definitions-forpermanent-
implant brachytherapy-in the Federal Register (73 FR 45635), for public comment. This_

proposed rule included revised ME criteria for permanent implant brachytherapy. The majority

of commenters were in agreement te-on converting the ME criteria from dose-based to activity-
based. However, during late summer and early fall of 2008, a substantial number of MEs
involving permanent implant brachytherapy were reported to the NRC. Based on the
circumstances involving the MEs reported in 2008, the NRC staff re-evaluated the proposed rule
that was published in 2008 and developed a re-proposed rule.

In SECY-10-0062, “Re-proposed Rule: Medical Use of Byproduct Material —

Amendments/Medical Event Definitions,” dated May 18, 2010, the NRC staff requested that the
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Commission approve for publication the re-proposed rule for public comment. Prior to the
Commission voting on the re-proposed rule, on July 8, 2010, a Commission briefing was held on
the re-proposed rule. The presenters included a member of the ACMUI, a representative from
the Organization of Agreement States (OAS), a physician from the American Brachytherapy
Society, the National Director of the Radiation Oncology Program of the Department of Veterans
Affairs, a representative from the American Association of Physicists in Medicine (AAPM), and a
representative from Us-TOO (a support group for prostate cancer patients). The presenters
urged the Commission not to publish the re-proposed rule as developed. They believed that
MEs should be based on events of potential clinical significance and recommended that the
NRC seek stakeholder input in revising this re-proposed rule.

In the Staff Requirements Memorandum (SRM) for SECY-10-0062, dated August 10,
2010, the Commission disapproved the NRC staff's recommendation to publish the re-proposed
rule. and- The Commission directed the staff to work closely with the ACMUI and the broader
medical and stakeholder community to develop ME definitions that would protect the interests of
patients and allow physicians the flexibility to take actions that they deem medically necessary,
while continuing to enable the agency to detect failures in process, procedure, and training, as
well as any misapplication of byproduct materials by authorized users (AUs). The SRM also
directed the NRC staff to hold a series of stakeholder workshops to discuss issues associated
with the ME definition.Th
Al26)in-this-finalrule; fFor more information, including public comments submitted on the

proposed rule published on August 6, 2008, ¢(see Docket ID NRC-2008-0071 on

Following Commission direction, the NRC conducted two workshops in the summer of

2011. These facilitated workshops were held in New York, New York, in June 2011, and in
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Houston, Texas, in August 2011. The NRC staff also requested the ACMUI to prepare a report
on ME definitions for permanent implant brachytherapy. In February 2012, the ACMUI
submitted its final revised report to the NRC. The NRC staff used the recommendations in the
ACMUI revised final report, along with the substantial input from stakeholders, to develop the
recommendations in SECY-12-0053. The recommendations in SECY-12-0053 along with public
comments received on the proposed rule published on July 21, 2014 (79 FR 42410), provided
the regulatory basis for the ME reporting criteria in this final rule.

In addition to revising the ME definitions for permanent implant brachytherapy, the NRC
is amending its regulations in 10 CFR part 35 to: revise the preceptor attestation requirements;
require increased frequency of testing for measuring Mo-99 concentration in a Mo-99/Tc-99m
generator; require reporting and notification when a generator eluate exceeds permissible
Mo-99, Sr-82, or Sr-85 concentrations; allow ARSOs to be named on a medical use license;
extend the 5-year inspection frequency for a gamma stereotactic radiosurgery unit to 7 years;
and make several clarifying amendments.

Finally, this final rule addresses issues that were raised in PRM-35-20 filed by E. Russell
Ritenour, Ph.D., on behalf of the AAPM on September 13, 2006. The petition requested that the
training requirements for experienced RSOs and medical physicists in 10 CFR 35.57 be
amended to recognize board-certified physicists and RSOs as “grandfathered” for the modalities
that they practiced as of October 24, 2005. The petition is discussed in detail in Section I,
Petition for Rulemaking, PRM-35-20, of this document. This final rule compl ction on

PRM-35-20.

1. Petition for Rulemaking, PRM-35-20
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The NRC has incorporated into this rulemaking the resolution of PRM-35-20 filed by E.
Russell Ritenour, Ph.D. (the petitioner), dated September 10, 2006, on behalf of the AAPM
(Ritenour Petition). A notice of receipt and request for public comments on this petition was
published in the Federal Register on November 1, 2006 (71 FR 64168).

The petitioner requested that 10 CFR 35.57, “Training for experienced Radiation Safety
Officer, teletherapy or medical physicist, authorized medical physicist, authorized user, nuclear
pharmacist, and authorized nuclear pharmacist,” be revised to: 1) recognize medical physicists
certified by either the American Board of Radiology or the American Board of Medical Physics
on or before October 24, 2005, as “grandfathered” for the modalities that they practiced as of
October 24, 2005, independent of whether or not a medical physicist was named on an NRC or
an Agreement State license as of October 24, 2005; and 2) recognize all diplomates certified by
the named boards in former subpart J of 10 CFR part 35, which was removed from
10 CFR part 35 in a rulemaking dated March 30, 2005 (70 FR 16336), as RSOs who have
relevant timely work experience (even if they have not been formally named as an RSO). The
petitioner requested that experienced board-certified RSOs and medical physicists not named
on a license who had practiced certain modalities prior to October 24, 2005, be exempted from
the specific T&E requirements in 10 CFR 35.50 and 35.51, respectively. In effect, they would
be “grandfathered” for these training requirements for the modalities that they practiced as of
October 24, 2005. The petitioner was concerned that as a result of the amendments to the T&E
regulations in 2005, an individual could become authorized on a license only if he or she had
been certified by a specialty board whose certification process was recognized under this
regulation by the NRC or an Agreement State or was already identified on an existing NRC or
Agreement State license. If the individual had been certified prior to the effective date for

recognition of the certifying board but had not been listed on a license, he or she would not be
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“grandfathered,” and would have to obtain training through the so-called “alternate pathway,”
which establishes the specific training requirements for non-certified individuals. The petitioner
did not believe that it was the intent of the Commission to deny recognition to individuals
currently practicing or to minimize the importance of certification by a certifying board. The NRC
received 168 comments from professional organizations and individuals on the petition. The
majority of the commenters supported the petition.

The NRC reviewed the petitioner's request and comments received on the petition and
concluded that revisions made to the regulations in 2005 may have inadvertently affected a
group of board-certified professionals. This group of board-certified individuals may now have
to use the alternate pathway option to demonstrate that they meet the T&E requirements in
10 CFR part 35 rather than the certification pathway for recognition on an NRC license as an
RSO or an authorized medical physicist (AMP). Therefore, the NRC concluded that the issues
raised in the petition would be considered in the rulemaking process if a regulatory basis could
be developed to support a rulemaking (73 FR 27773; May 14, 2008).

In October 2008, the NRC staff sent letters to all of the certifying boards whose
certification processes are currently recognized by the NRC and to certifying boards previously
named in the former 10 CFR part 35, subpart J, whose certification processes currently are not
recognized by the NRC. To determine the scope of the medical community that might be
negatively impacted by the amendments to the T&E grandfathering-provisions-of-the-regulations_
in 2005, the NRC asked each organization to provide the number and percentage of its currently
active diplomates who are not grandfathered under 10 CFR 35.57 by virtue of not being named
on a license or permit. The organizations were asked to include individuals who are now or may
in the future be seeking to be named as an RSO, AMP, AU, or authorized nuclear pharmacist
(ANP) on an NRC or an Agreement State medical use license. Based on the responses, the

NRC estimates that as many as 10,000 board-certified individuals may have been affected by
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the 2005 T&E rulemaking.

Accerdingly—+The NRC believes that these individuals should be eligible for
grandfathering for the modalities that they practiced as of October 24, 2005, and that their
previously-acceptable qualifications for authorized status should continue to be adequate and
acceptable from a health and safety standpoint and thus allow them to continue to practice
using the same modalities. This final rule, in response to the petition, amends § 35.57 to
recognize all individuals who were previously certified by boards recognized under the previous
10 CFR part 35, subpart J, as RSOs, teletherapy or medical physicists, AMPs, AUs, nuclear
pharmacists, and ANPs for the modalities that they practiced as of October 24, 2005.

In his support for grandfathering the RSOs who have relevant work experience and were
not formally named on an NRC or an Agreement State license or permit as an RSO, the
petitioner stated that these individuals will be required to provide preceptor attestations. In this
rulemaking, the NRC has eliminated the requirement for preceptor attestations for individuals
certified by NRC recognized boards. The NRC believes that attestations are not necessary in
this particular situation because the provisions of § 35.59, “Recentness of training,” require that
the T&E must have been obtained within the 7 years preceding the date of application, or the
individual must have had related continuing education and experience since the required T&E
was completed. The “grandfathered” individuals will fall under the provisions of § 35.59 and will
need to provide evidence of continued education and experience. Therefore, the NRC believes
that preceptor attestations are not warranted for these “grandfathered” individuals as long as the
provisions of § 35.59 are met, and the individual only requests authorizations for the modalities

the individual practiced as of October 24, 2005.

. Discussion
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A. What Action is the NRC Taking?

In implementing the current regulations in 10 CFR part 35, the NRC staff, stakeholders,

and the ACMUI identified numerous issues that need to be addressed through the rulemaking

process. The NRC published a proposed rule on July 21, 2014 (79 FR 42410), for a 120-day

public comment period to address these issues. The NRC developed this final rule based on

the comments received on the proposed rule. The comments are discussed in Section V,

Public Comment Analysis, of this document.

The final rule clarifies the current regulations and provides greater flexibility to licensees

without compromising patient, worker, or public health and safety. The amendments in this final

rule include:

a.

b.

adding separate ME definitions for permanent implant brachytherapy;

amending preceptor attestation requirements;

grandfathering certain board-certified individuals, as discussed in Section Il, Petition for
Rulemaking, PRM-35-20, of this document;

requiring increased frequency of testing to measure Mo-99 breakthrough;
requiring reporting and notification when a generator eluate exceeds permissible
concentrations of Mo-99, Sr-82, Sr-85;

allowing ARSOs to be named on a medical use license; and additional issues and
clarifications.

The major revisions are:

a. Adding separate ME definitions for permanent implant brachytherapy.

This final rule establishes separate ME definitions and reporting requirements for

permanent implant brachytherapy. As explained in Section |, Background, of this document,

these amendments are based on the recommendations developed in close cooperation with

the ACMUI, with substantial input from various stakeholders, and from public comments
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received on the proposed rule. During its meeting in March 2004, the ACMUI discussed the
inadequacy of the definition of MEs as applied to permanent implant brachytherapy. The
ACMUI explained that for these implants, the plus or minus 20 percent variance from the WD
criteria in the existing rule was only appropriate if both the WD and the variance could be
expressed in units of activity, rather than in units of dose. The ACMUI explained that there is
no suitable clinically used dose metric available for judging the occurrence of MEs for
permanent implant brachytherapy. In June 2005, the ACMUI recommended that new language
be developed to define MEs for permanent implant brachytherapy.

Based on the recommendations from the ACMUI, the NRC staff submitted a paper to the
Commission, SECY-05-0234, “Adequacy of Medical Event Definitions in 10 CFR 35.3045, and
Communicating Associated Risks to the Public,” dated December 27, 2005. In this paper, the
NRC staff recommended that the Commission approve, for permanent implant brachytherapy,
the NRC staff's plan to revise the ME definitions in § 35.3045 and the associated requirements
for WDs in § 35.40 to be activity-based, instead of dose-based. In the SRM for SECY-05-0234,
dated February 15, 2006, the Commission directed the NRC staff to proceed directly with the
development of a proposed rule to modify both the WD requirements in § 35.40(b)(6) and the
ME reporting requirements in § 35.3045 for permanent implant brachytherapy medical use, to
convert from dose-based to activity-based ME criteria.

As discussed in Section |, Background, of this document, a proposed rule was published
in the Federal Register on August 6, 2008 (73 FR 45635). A substantial number of MEs were
reported in 2008 that would not have met the criteria for reporting under the activity-based ME
reporting criteria as noticed in the proposed rule. Therefore, the NRC staff drafted a different
rule that contained absorbed dose-based ME reporting criteria for the treatment site. The NRC
staff submitted recommendations for ME reporting criteria to the Commission in SECY-10-0062,

“Reproposed Rule: Medical Use of Byproduct Material - Amendments/Medical Event
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Definitions,” dated May 18, 2010. In the SRM for SECY-10-0062, dated August 10, 2010, the
Commission disapproved the NRC staff's recommendations and directed the NRC staff to work
closely with the ACMUI and the broader medical and stakeholder community to develop ME
definitions and to hold a series of stakeholder workshops to discuss issues associated with the
MEs.

During the ACMUI meeting held on October 20, 2010, the ACMUI unanimously
approved the Permanent Implant Brachytherapy Subcommittee report as an interim report,
“Advisory Committee on Medical Uses of Isotopes Permanent Implant Brachytherapy Interim
Report,” dated October 20, 2010. The ACMUI meeting held in April 2011 was devoted to issues
associated with the ME definition. The meeting was webcast, providing an opportunity for
further public involvement on this issue.

The ACMUI submitted its final report on permanent implant brachytherapy, dated
October 18, 2011, to the NRC following the ACMUI October 18, 2011, public teleconference
meeting. The final report reflected the principal positions and recommendations provided by
participants during the NRC public workshops. In particular, the report included the
recommendation to change from dose-based ME criteria for the treatment site to source-
strength based criteria. The final report included a quantitative metric, the “octant approach,” for
determining that a distribution of implanted sources was irregular enough (i.e., demonstrating
“bunching”) to consider the procedure as an ME. The final report also included a dose-related
ME criterion for the treatment site.

However, in a letter to the Chairman of the ACMUI dated November 30, 2011, the
American Society for Radiation Oncology (ASTRO) expressed criticism of the ACMUI final
report. The ASTRO considered the ME definition recommended by the ACMUI to be complex,
difficult to regulate, and likely to cause confusion in practice. Subsequently, the ACMUI issued

a revised final report, “Advisory Committee on Medical Use of Isotopes (ACMUI) Permanent
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Implant Brachytherapy Revised Final Report,” dated February 7, 2012. The ACMUI simplified
the ME criteria for the treatment site, removing the “octant approach” and direct reference to
absorbed dose to the treatment site. The revised final report was, with minor modifications,
approved by the ACMUI during its public teleconference meeting held on February 7, 2012,
meeting. The ASTRO, in a letter to the Chairman of the ACMUI, characterized this report as an
improvement on the earlier report.

The NRC staff used the recommendations in the ACMUI revised final report dated
February 7, 2012, along with the substantial input from stakeholders gathered in the two
facilitated public workshops and the three ACMUI public meetings in 2011 and early 2012
(discussed earlier in this section), to develop the recommendations submitted to the
Commission on April 6, 2012, in SECY-12-0053, “Recommendations on Regulatory Changes
for Permanent Implant Brachytherapy Programs.” In a Commission meeting held April 24,
2012, participating representatives from ACMUI, ASTRO, and the American Brachytherapy
Society (ABS) endorsed the recommendations in SECY-12-0053 for modification of the
requirements in § 35.40 and § 35.3045-that-were-contained-in-SECY-12-0063. The NRC notes
that ASTRO and ABS representatives suggested eliminating the recommended criterion for ME
reporting that would have required reporting of excessive dose to normal tissue structures within
the treatment site. However, this ACMUI-recommended ME reporting criterion for normal tissue
structures located within the treatment site was retained in SECY-12-0053 because the ACMUI
and the NRC staff determined that there should be some form of ME reporting criterion for

overdosing of normal tissue structures located within the treatment site. In the SRM for SECY-

Programs—dated August 13, 2012, the Commission approved the NRC staff recommendations.
The recommendations are applicable to all permanent implant brachytherapy procedures using

radioactive sources for all treatment sites.
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The proposed rule published on July 21, 2014 (79 FR 4244042410) also included ME
criteria in § 35.3045(a)(2)(iii) and (iv) as follows: for normal-tissue structures, an ME has
occurred if: a) for structures located outside of the treatment site (for example, the bladder or
rectum for prostate implant treatments), the dose to the maximally exposed 5 contiguous cubic
centimeters of tissue exceeds by-150 percent of the absorbed dose prescribed to the treatment
site in the pre-implantation portion of the WD; or b) for intra-target normal structures, the
maximum absorbed dose to any 5 contiguous cubic centimeters of tissue exceeds by-150
percent of the dose the tissue would have received based on the approved pre-implantation
dose distribution. The size of the normal tissue, 5 cubic centimeters, was based on an ACMUI
recommendation in its October 20, 2010, report. In its recommendation, the ACMUI stated that
the 5 contiguous cubic centimeters dose-volume specification avoids the high variation in dose
sometimes seen in point doses and the ACMUI cited literature to support 5 cubic centimeters as
being a relevant quantity for toxicity. In the proposed rule, the NRC specifically invited
comments on the selection of the specified volume of the normal tissues located both outside
and within the treatment site in defining MEs.

The NRC received numerous comments expressing concern about the proposed ME
criteria related to the absorbed dose to normal tissues located outside and within the treatment
site. The commenters expressed concerns that they would have technical difficulties
assessing dose to normal tissues located outside and within the treatment site. They stated
that their treatment planning systems are not equipped to make such assessments. They
believed the regulators may not be able to inspect such requirements. They stated that these
requirements may cause confusion and result in licensees not performing permanent implant
brachytherapy treatments. The comments are discussed in Section V, Public Comment
Analysis, of this document.

Based on public comments and recommendations from the ACMUI, the ME criteria in
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this final rule for permanent implant brachytherapy in § 35.3045(a)(2) do not include absorbed
doses to normal tissues located outside of or within the treatment site. Instead, the ME criteria
in the final rule for permanent implant brachytherapy are:

1) An ME has occurred if the total source strength administered differs by 20 percent or
more from the total source strength documented in the post-implantation portion of the WD;

2) An ME has occurred if the total source strength administered outside of the treatment
site exceeds 20 percent of the total source strength documented in the post-implantation portion
of the WD; or

3) An ME has occurred if an administration involves: a) using the wrong radionuclide, b)
delivery to the wrong individual or human research subject, c) sealed source(s) implanted
directly into a location discontiguous from the treatment site as documented in the post-
implantation portion of the WD (as discussed in this document, discontiguous means a location
that is not physically adjacent to the treatment site), or d) a leaking sealed source resulting in a
dose that exceeds 0.5 Sv (50 rem) to an organ or tissue.

In supporting these recommendations, the NRC believes that source strength is the
measurable metric for defining MEs involving permanent implant brachytherapy. The 20
percent variance threshold is consistent with the recommendation of the ACMUI for all medical
uses of byproduct material as described in SECY-05-0234, discussed earlier in this section.

Another ME criterion included in the proposed rule published on July 21, 2014, (79 FR
4214042410) was related to source(s) implanted directly into the wrong site or body part (i.e.,
not in the treatment site identified in the WD). This criterion stated that “even a single sealed
source directly delivered to the wrong treatment site would constitute an ME that must be
reported.” The NRC received several comments on this issue. The commenters believed a
single source delivered outside the treatment site was an inappropriate criterion for ME

reporting. They proposed that in order to capture instances where a source is implanted in a
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distinctly wrong location (for example, left breast versus the right breast), the criterion should
say, “Even a single sealed source directly delivered to a noncontiguous wrong treatment site
would constitute an ME that must be reported.”

In response to these comments and a recommendation from the ACMUI in its final
report on the draft final rule (“Advisory Committee on the Medical Uses of Isotopes Comments
on the Draft Final Rule, 10 CFR Parts 30, 32, and 35, Final Report,” dated January 6, 2016), the
NRC has changed § 35.3045(a)(2)(v)(C) [redesignated as § 35.3045(a)(2)(iii)(C)] to read
“Sealed source(s) implanted directly into a location discontiguous from the treatment site as
documented in the post-implantation portion of the written directive.”

This “wrong treatment site” ME criterion will capture cases in which total source strength
administered outside of the treatment site did not exceed 20 percent of the total source strength
documented in the post-implantation portion of the WD, but one or more sources were directly
implanted into a location far from the treatment site. An example is a case in which 100 sources
were implanted;-and 81 were determined-te-be-within the treatment site, 18—Eighteen sources
were outside and contiguous to the treatment site, and—Hewever; one source was erroneously

implanted directly into a site discontiguous from the treatment site. This case would not be an

ME under the “exceeds 20 percent of the total source strength’based-on-the-total-source-

strength criterion -however-itisbut would be defined-as-an ME under the "wrong treatment site”

criterion because of the one erroneously implanted source-metthe—“wrong-treatment-site™

The proposed criterion specified in § 35.3045(a)(2)(v)(E), “a 20 percent or more error in
calculating the total source strength documented in the pre-implantation portion of the written
directive,” in the proposed rule published on July 21, 2014, was not included in the final rule.
The decision to not include this criterion is based on the comments received on the proposed

rule and is discussed in Section V, Public Comment Analysis, of this document.
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The new ME criteria for permanent implant brachytherapy in § 35.3045 require
amendments to § 35.40 and § 35.41. The previous WD requirements were primarily associated
with temporary implant brachytherapy medical use. This final rule establishes separate WD
requirements in § 35.40 that are appropriate for permanent implant brachytherapy. This rule
requires that the WD for permanent implant brachytherapy consist of two portions. The first
portion of the WD must be prepared before the implantation, and the second portion of the WD
must be completed after the procedure but before the patient leaves the post-treatment
recovery area. For permanent implant brachytherapy, this rule requires that the WD portion
prepared before the implantation include documentation of the treatment site, the radionuclide,
and the total source strength. This final rule requires that the post-implantation portion of the
WD contain documentation of the treatment site, the number of sources implanted, the total
source strength implanted, and the date.

Based on ACMUI input discussed earlier in this section and information gained at public
workshops, the NRC understands that the final WD documentation related to these § 35.40
permanent implants must allow for unanticipated medical situations encountered during the
procedure. For instance, an AU might need to adjust the number of sources implanted because
the volume of the treatment site may have decreased since the treatment plan was developed.
Therefore, in defining an ME involving the treatment site for permanent implants, the NRC
based the criterion for an ME on the percentage of implanted sources that are outside the
treatment site as documented in the post-implantation portion of the WD rather than by defining
an ME based on a comparison of the implanted total source strength to the total source strength
documented in the pre-implantation portion of the WD. This definition differs from the ME
definition for all other brachytherapy procedures where dose comparisons are made with
reference to what was prescribed in the WD that was prepared before the procedure.

This final rule also makes conforming changes to § 35.41, “Procedures for
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administrations requiring a written directive,” to include permanent implant brachytherapy.
Although § 35.41(a)(2) requires licensees to determine if the administration is in accordance
with the WD, there is no specific requirement that a licensee determine that an administered
dose or ddsage met an ME criterion as defined in § 35.3045. Section 35.41 is amended to
require that a licensee include-develop procedures for determining if an ME has occurred. For
all permanent implant brachytherapy, § 35.41 is also amended to require that a licensee
develop additional procedures to include an evaluation of the placement of sources as
documented in the post-implantation portion of the WD. The procedures must include a
provision that these assessments must be made within 60 days from the date the treatment
was performed. Although there is no requirement in § 35.41 to use imaging to determine the
occurrence of an ME, imaging is the best (and in some circumstances may be the only) method
to determine source strength outside of the treatment site and is routinely practiced in most
clinical facilities.

b. Amending preceptor attestation requirements

The current regulations in 10 CFR part 35 provide three pathways for individuals to
satisfy T&E requirements to be approved as an RSO, AMP, ANP, or AU. These pathways are:
1) approval of an individual who is certified by a specialty board whose certification process has
been recognized by the NRC or an Agreement State (certification pathway); 2) approval based
on an evaluation of an individual's T&E (alternate pathway); or 3) identification of an individual's
approval on an existing NRC or Agreement State license.

Under the certification and the alternate pathway, an individual seeking authorization for
medical byproduct material must obtain a written attestation signed by a preceptor with the
same authorization. The attestation must state that the individual has satisfactorily completed
the necessary T&E requirements and has achieved a level of competency sufficient to function

independently in the position for which authorization is sought.
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During a Commission briefing held on April 29, 2008, the ACMUI recommended that the
attestation requirements be revised. The ACMUI expressed concern that the existing
requirements have had unintended consequences that, if not corrected, would impact the
availability of authorized individuals. In other words, there would likely be a shortage of
authorized individuals to provide medical care as a result of the reluctance of preceptors to sign
attestations. The ACMUI recommended that attestations be eliminated for the board
certification pathway. In the ACMUI's view, by meeting the board requirements, a curriculum
and a body of knowledge can be defined, and progress toward meeting defined requirements
can be measured. Further, the ACMUI asserted that a board certification indicates that the T&E
requirements have been met, and the Maintenance of Certification provides ongoing evidence
of current knowledge. Therefore, the ACMUI asserted that an additional attestation for the
board-certified individuals was not needed.

The ACMUI also recommended that the attestation requirements associated with the
alternate pathways be amended to delete the requirement to attest to an individual's radiation
safety-related competency. The reason for the recommendation was that the ACMUI believed
that signing an attestation of competence results in a perceived risk of personal liability on the
part of the individual signing the attestation and that preceptors are reluctant to accept this risk.

In addition, the ACMUI recommended that the attestation submitted under the alternate
pathway be considered acceptable if it is provided by a residency program director representing
a consensus of an authoritative group, irrespective of whether the program director personally
met the requirements for AU status. The ACMUI advised that training of residents is a collective
process and entails the collective judgment of an entire residency program faculty, whereas
preceptor attestation is an individual process, and an individual preceptor typically would

provide only a small portion of the T&E.

23



Following the April 29, 2008, Commission briefing, in an SRM dated May 15, 2008, the
Commission directed the NRC staff to work with the ACMUI and the Agreement States to
provide recommendations to the Commission with regard to amending the NRC'’s requirements
for preceptor attestation for both board-certified individuals and for individuals seeking
authorization via the alternate pathway. The Commission also directed the NRC staff to
consider additional methods, such as having the attestation provided by consensus of an
authoritative group.

Following both consideration of the ACMUI's position, which was consistent with its long-
held position on this issue, and interactions with the Agreement States, the NRC staff provided
its recommendations on this issue to the Commission on November 20, 2008, in SECY-08-
0179, “Recommendations on Amending Preceptor Attestation Requirements in 10 CFR part 35,
Medical Use of Byproduct Material.” The NRC staff recommended that the Commission
approve development of the following amendments to the 10 CFR part 35 attestation
requirements: 1) eliminate the attestation requirement for individuals seeking authorized status
via the board certification pathway; 2) retain the attestation requirement for individuals seeking
authorized status via the alternate pathways; however, replace the text stating that the
attestation demonstrates that the individual “has achieved a level of competency to function
independently” with alternative text such as “has demonstrated the ability to function
independently” to fulfill the radiation safety-related duties required by the license; and 3) accept
attestations from residency program directors, representing consensus of residency program
faculties as long as at least one member of the residency program faculty is an authorized
individual in the same category as that requested by the applicant seeking authorized status.

In an SRM dated January 16, 2009, to SECY-08-0179, the Commission approved these

recommendations and directed the NRC staff to develop the proposed rule language for the
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attestation requirements for the alternate pathway in concert with the ACMUI and the
Agreement States.

Participants at public workshops held in the summer of 2011 broadly supported the
proposed changes to remove the attestation requirement for board-certified individuals. The
workshop panelists (which included members of the ACMUI and the Agreement States)
recommended that the NRC remove the requirement for attestation for board-certified
individuals. They believed that board certification coupled with the recentness of training
requirements should be sufficient for the regulator's needs. With regard to the language of
attestation (for the alternate pathway), they believed that the preceptors should not attest to
someone’s competency; rather, they should attest that the individuals received the T&E that is
necessary to carry out one’s responsibility independently. At the April 2011 ACMUI meeting,
the ACMUI advised that the attestation language should be revised to say that the individual has
received the requisite T&E to fulfill the radiation safety-related duties required by the license. In
the final rule, the attestation language is revised accordingly.

The final rule amends T&E requirements in multiple sections of 10 CFR part 35 with
regard to the attestation requirements in accordance with the NRC staff's recommendations in
SECY-08-0179.

c. Extending grandfathering to certain certified individuals (PRM-35-20)

The petition is-and its resolution are discussed in Section I, Petition for Rulemaking,

PRM-35-20, of this document.
d. Requiring increased frequency of testing to measure Mo-99 breakthrough
Current regulations in § 35.204(a) prohibit a licensee from administering a
radiopharmaceutical to humans that exceeds 0.15 microcuries of Mo-99 per millicurie of Tc-
99m. Section 35.204(b) requires that a licensee that uses Mo-99/T¢c-99m generators for

preparing a Tc-99m radiopharmaceutical measure the Mo-99 concentration of the first eluate to
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demonstrate compliance with the specified concentrations. However, a generator can be eluted
several times to obtain Tc-99m for formulating radiopharmaceuticals for patient use.

If Mo-99 breakthrough exceeds the permissible concentration listed in § 35.204(a), it
may cause unnecessary radiation exposures to patients. The administration of higher levels of
Mo-99 could potentially affect health and safety and have an adverse effect on nuclear medicine
image quality and medical diagnosis.

Generator manufacturers have always recommended testing each elution prior to use in
humans. Before 2002, § 35.204 required a licensee to measure the Mo-99 concentration of
each eluate. However, the NRC revised § 35.204 in April 2002 because the medical and
pharmaceutical community considered frequency of Mo-99 breakthrough to be a rare event.
Therefore, the Commission decided that measuring only the first elution was necessary to
detect manufacturing issues or generators that may have been damaged in transport.

From October 2006 to February 2007, and again in January 2008, medical licensees
reported to the NRC that numerous generators had failed the Mo-99 breakthrough tests. Some
licensees reported the failed tests in the first elution, while some reported an acceptable first
elution but failed subsequent elutions. One generator manufacturer voluntarily reported 116
total elution test failures in 2008. Based upon the numerous reports of failed Mo-99
breakthrough measurements noted in the subsequent elutions, the NRC is amending § 35.204
to return to the pre-2002 performance standard, which required licensees to measure the Mo-99
concentration for each elution of the Mo-99/Tc-99m generator at the time of generator elution.

e. Requiring reporting and notification of generator eluates exceeding
permissible concentrations of molybdenum-99, strontium-82, or strontium-85

The regulations do not currently require reporting to the NRC when an elution from a
Mo-99/Tc-99m or Sr-82/Rb-82 generator exceeds the regulatory limit in § 35.204(a). As

discussed in this section, eluates from Mo-99/Tc-99m generators for making Tc-99m radioactive
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drugs exceeded the permissible concentration listed in § 35.204(a) on numerous occasions in
2006, 2007, and 2008. Additionally, in 2011, issues with Sr-82/Rb-82 generators were
discovered when several individuals were identified with unexpectedly high levels of Sr-82 and
Sr-85. These individuals had undergone Rb-82 chloride cardiac scanning procedures several
months prior and had received these radionuclides in levels greatly in excess of the
administration levels permitted in § 35.204 for Sr-82/Rb-82 generators. Further investigations
showed that at least 90 individuals at one facility and 25 at another facility received levels of Sr-
82 or Sr-85 that exceeded the levels permitted in § 35.204. Of these patients, at least three had
levels of Sr-82 and Sr-85 high enough to result in reportable MEs as defined in § 35.3045.

Because the reporting of a generator when the eluate exceeded permissible
concentrations was voluntary, the NRC had difficulty determining the extent of potential
problems. Reporting of results in excess of the levels in § 35.204 for the Sr-82/Rb-82
generators could have alerted users and regulators to issues associated with these generators
and possibly reduced the number of patients exposed to excess levels of Sr-82 and Sr-85-
levels. Breakthrough of Mo-99, or Sr-82 and Sr-85 contaminants can lead to unnecessary
radiation exposure to patients.

This final rule also adds a new reporting requirement for a generator eluate exceeding
permissible concentrations of Mo-99 or Sr-82 and Sr-85. This new reporting requirement in §
35.3204(a) requires a licensee to report to the NRC and the manufacturer or distributor of
medical generators within 7 calendar days any measurement that exceeds the limits in §
35.204(a), at the time of generator elution.

f. Allowing ARSOs to be named on a medical use license.

Currently, § 35.24(b) requires a licensee’s management to appoint an RSO who, in
writing, agrees to be responsible for implementing the radiation protection program. Further, the

regulations in 10 CFR part 35 do not allow the naming of more than one permanent RSO on a
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license.

During an ACMUI meeting in June 2007, ACMUI members expressed a concern that this
restriction has contributed to a shortage of available RSOs to serve as preceptors. The ACMUI
stated that the restriction has created a situation in which an individual who is qualified and
performing the same duties as an RSO cannot be recognized or listed as an RSO, and that this
restriction has created a situation in which an individual working as a contractor RSO at several
hospitals or other licensed locations is unable to have actual day-to-day oversight at the various
facilities.

The final rule amends the regulations in 10 CFR part 35 to allow a licensee to appoint a
qualified individual with expertise in certain uses of byproduct material to serve as an ARSO.
This individual will be required to complete the same T&E requirements as the named RSO for
the individual’'s assigned sections of the radiation safety program. The ARSOs will have
oversight duties for the radiation safety operations of their assigned sections, while reporting to
the named RSO. The regulation will continue to allow a licensee to name only one RSO on a
license. The RSO will continue to be responsible for the day-to-day oversight of the entire
radiation safety program. Similarly, a licensee with multiple operating locations could appoint a
qualified ARSO at each location where byproduct material is used; however, the named RSO
will remain responsible for the overall licensed program. Under the final rule, the ARSO will be
named on the license for the types of use of byproduct material for which this individual is
qualified and has been assigned duties and tasks by the RSO.

The NRC believes that allowing an ARSO to be named on a license will increase the
number of individuals who will be available to serve as preceptors for individuals seeking to be
appointed as RSOs or ARSOs. Also, an ARSO named on a license could more easily become
an RSO on other licenses for the types of uses for which the ARSO is qualified.

In addition, the current regulations allow AUs, AMPs, and ANPs to serve as the RSO
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only on the license for which they are listed. Because AUs, AMPs, and ANPs must meet the
same requirements to serve as the RSO regardless of which any-medical use license they are
identified on, the NRC believes that it is overly restrictive to not allow them to serve as an RSO
on any medical use license. Therefore, a modification is made that will allow an AU, AMP, or
ANP listed on any medical use license or permit to serve as an RSO or ARSO. This change will
increase the number of individuals available to serve as RSOs and ARSOs on NRC medical
licenses. Additionally, these ARSOs and RSOs could serve as preceptors for an individual
seeking to be named as the RSO.

Participants at the public workshops held in the summer of 2011 broadly supported the
proposed change to allow an ARSO to be named on a license. The T&E requirements for an
ARSO were discussed, and stakeholders strongly supported the NRC's position that the ARSOs
must meet the same qualifications as the RSO for their assigned sections of the radiation safety
program.

The final rule amends multiple sections of 10 CFR part 35 to accommodate the new
ARSO position.

g. Additional issues and clarifications

Additional amendments are discussed in Section VI, Section-by-Section Analysis, of this

document.

B. When Would-Will These Actions Become Effective?

The final rule will become effective 180 days from its publication in the Federal Register.
In the proposed rule published on July 21, 2014, the NRC had-requested comments on whether
a 180-day effective date for the final rule is sufficient to communicate the changes to all
practitioners, and for practitioners to revise procedures, train on them, and implement the

changes. The NRC received three comments on this question. These comments are discussed
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in Section V, Public Comment Analysis, of this document. Based on the comments received,

the NRC has determined that a 180-day effective date is sufficient to implement the final rule.

V. Opportunities for Public Participation

The NRC staff submitted a proposed rule to the Commission for approval on August 8,
2013, SECY-13-0084, “Proposed Rule: Medical Use of Byproduct Material - Medical Event
Definitions, Training and Experience, and Clarifying Amendments.” The Commission approved
the NRC staff's recommendation to publish the proposed rule, with certain changes directed by
the Commission, in the SRM to SECY-13-0084, dated, January 6, 2014. The proposed rule (79
FR 42410) was published on July 21, 2014, for a 120-day comment period that ended on
November 18, 2014. However, the proposed rule inadvertently omitted the one-time
implementation costs from the information collection burden estimate. Therefore, a correction to
the proposed rule (79 FR 56524) was published in the Federal Register on September 22,2014,
correcting the information collection burden estimate and allowing the public 30 days to
comment on the information collection burden.

During the comment period, the NRC staff held a public meeting on October 8, 2014, to
better inform stakeholders of the proposed amendments, and the various methods by which to
provide comments on the proposed rule. Also, a public meeting was held on February 10,
2015, to better understand the comments made by Spectrum Pharmaceuticals. Spectrum
Pharmaceuticals expressed concern about the proposed additional case work requirements in §
35.396 for the radionuclides used primarily for their alpha emissions. It also requested the NRC

to require enly-80 hours rather than the required 700 hours of specialized training for any

physician so that an oncologist or a hematologist may administer parenteral radioactive drugs.
Early public input on the proposed rule was solicited through various mechanisms. The

proposed amendments and preliminary draft rule text were discussed at the two transcribed
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facilitated public workshops that were conducted in New York City, New York, on June 20-21,
2011; and in Houston, Texas, on August 11-12, 2011. The purpose of the workshops was to
solicit key stakeholder input on topics associated with the definition of an ME, including the
requirements for reporting and notifications of MEs for permanent implant brachytherapy, and
on other medical issues that were being considered in the proposed rulemaking. These
workshops were initiated as a result of the Commission’s direction to the NRC staff in the SRM
to SECY-10-0062, to work closely with the ACMUI and the medical community to develop ME
definitions that would protect the interests of patients. The Commission also directed that these
definitions should allow physicians the flexibility to take actions that they deem medically
necessary, while preserving the NRC'’s ability to detect misapplications of radioactive material
and failures in processes, procedures, and training. The panelists for the workshops included
representatives from the ACMUI, Agreement States, and professional societies, and a patients’
rights advocate.

For certain amendments, the NRC posted preliminary draft rule text (ADAMS Accession
No. ML111390420) for a 75-day comment period on www.regulations.gov. The availability of
the draft rule language was noticed in the Federal Register on May 20, 2011 (76 FR 29171).
The NRC received 11 comment letters on this preliminary draft rule text. These comment letters
are also posted on www.regulations.gov under Docket ID NRC-2008-0175. The NRC staff

reviewed the comments and considered them in developing the proposed rule text.

V. Public Comment Analysis

A. Overview of Public Comments
The NRC received 69 comment letters that contained over 100 individual comments.

The comment letters are posted on www.regulations.gov under Docket ID NRC-2008-0175.
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The commenters included several professional societies including the American Brachytherapy
Society, American College of Radiology, Health Physics Society, American Academy of Health
Physics, American Society for Radiation Oncology, American Association of Physicists in
Medicine, Council on Radionuclides and Radiopharmaceuticals, the Organization of the
Agreement States, and the Conference of Radiation Control Program Directors. Other
commenters included individual States, practicing physicians, medical physicists, RSOs, nuclear
pharmacists, individual members of the public, and a member of Congress. The NRC also
received several comment letters after the public comment period closed. The NRC was able to
consider and respond to several of these comments. However, two comment letters on the T&E
requirements for alpha and beta emitters were submitted so late in the rulemaking process that
it was not practical for the NRC to consider these comments in this rulemaking.

For the ME criteria for permanent implant brachytherapy, the commenters generally
supported the activity-based criteria instead of the current dose-based criteria for the treatment
site. The commenters did not support the criteria related to the dose to normal tissues located
outside the treatment site, and normal tissues located within the treatment site. The
commenters also expressed concern with the proposed 5 cubic centimeter volume of the normal
tissue specification for the absorbed dose criteria for the normal tissues. The commenters
stated numerous practical difficulties in making these dose assessments. They stated that the
volume of a maximally exposed 5 contiguous cubic centimeters of normal tissue appears
reasonable in theory. However, it will be difficult to determine in practice with current
technology. They expressed concern that the treatment planning systems typically report dose-
volume histograms to structures, but they do not identify contiguous volumes. Based on these
concerns, this final rule ME criteria in § 35.3045 does not include dose to normal tissues located

outside, or within the treatment site.
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There were numerous comments on the compatibility category for the Agreement States
for § 35.3045, Report and notification of a medical event. Members of the medical community
submitted ten comments in support of Compatibility Category B. The OAS, the Conference of
Radiation Control Program Directors (CRCPD), and all 7 of the Agreement States that
submitted comments supported Compatibility Category C. This issue is fully discussed in Part |,
Public Comments on the Specific Issues on Which the NRC Requested Comments.

The commenters expressed concern about confusion among AUs surrounding the
definition of ME and WDs related to Yttrium-90 (Y-90) microspheres. The NRC staff has
determined that the use of Y-90 would continue to be licensed under § 35.1000, “Other medical
uses of byproduct material or radiation from byproduct material.”

The commenters were generally supportive of the proposed regulation that allows for the
naming of an ARSO on the license.

The commenters were supportive of the proposed removal of attestation requirements
for the board-certified individuals, and other changes to the attestation requirements that are
retained for individuals applying through the alternate pathway.

The commenters were not supportive of the proposed additional case work requirements
for the radionuclides used primarily for their alpha emissions. They were concerned that the
proposed regulation has the unintended consequence of increasing the burden of the work
experience requirement for those seeking to administer therapeutic radiopharmaceuticals such
as alpha and beta emitters. They indicated that it may prove too burdensome for certain
practitioners, particularly those in areas far removed from teaching hospitals and urban centers,
to participate in three proctored cases in each of these very specific categories. They stated
that the result will be to limit patient access to these safe and effective pharmaceuticals among
what is already a disadvantaged population.

With regard to the proposed reporting and notification of failed Mo-99/Tc- 99m and Sr-
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82/Rb-82 generators in § 35.3204, the commenters stated that the 30-day deadline to report
should be shortened to more effectively address patient safety concerns. In response to this
comment, the final rule has been changed to require a 7-calendar-day reporting and notification

time for a failed generator.

B. Public Comments and NRC Responses

The NRC carefully considered the public comments in developing the final rule. This
section summarizes the comments that the NRC received on the proposed rule and provides
responses to these comments. Part | discusses the specific comments received on the issues
on which the NRC specifically requested comments and discusses the NRC’s responses to
these comments. Part |l discusses comments received on the specific sections of the part 35

amendments in the proposed rule and the NRC's responses to these comments.

Part| Public Comments on the Specific Issues on Which the NRC Requested
Comments

In the proposed rule, the NRC requested comments on the following specific issues:

1. Dose-volume specification for determining absorbed dose to normal tissue for
MEs under § 35.3045, Report and notification of an ME
The NRC asked whether, in defining MEs, the proposed volume of 5 contiguous
cubic centimeters dose-volume specification for an absorbed dose to normal tissue located
both outside and within the treatment site is appropriate. The NRC also asked whether the
application of the proposed ME definition for normal tissue based on the absorbed dose to the
maximally exposed 5 contiguous cubic centimeters during permanent implant brachytherapy is

appropriate for all potential treatment modalities, or whether it may result in unintended
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consequences for tissues or organs adjacent to the treatment site.
The NRC received numerous comments on this issue. The comment summaries
and NRC responses to comments on this issue are discussed in Part II, Comments on Specific

Sections in the Proposed Rule, under §§ 35.41 and 35.3045.

2. Implementation Period

The NRC asked whether a 180-day effective date for the final rule is sufficient to
communicate the changes to all practitioners, and for practitioners to revise procedures, train on
them, and implement the changes. Three commenters responded to this question. One
commenter stated that 180 days is sufficient to implement the rule. However, two commenters
stated that 365 days or more is needed to implement significant changes related to the dose
evaluation requirements proposed for the ME criteria portion of the rule. Two commenters also
recommended that the amendments related to PRM-35-20 petition-should be implemented
immediately, or in no more than 30 days. Because the ME criteria related to the dose
evaluations to normal tissues are removed in the final rule, the NRC determined that 180 days is

sufficient to implement the final rule.

3. Impact on Clinical Practice

The NRC asked if any of the changes in the proposed rule are likely to discourage
licensees from using certain therapy options or otherwise adversely impact clinical practice, and
if so, how.

The NRC received several comments on this issue. The comment summaries and
NRC responses to comments on this issue are discussed in Part I, Comments on Specific

Sections in the Proposed Rule, under §§ 35.390 and 35.396.
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4. Compatibility Category for the Agreement States for § 35.3045, Report and
notification of a medical event

Currently § 35.3045, Report and notification of a medical event, is designated as
Compatibility Category C for the Agreement States. This designation means that the essential
objectives of the requirement should be adopted by the State to avoid conflicts, duplications, or
gaps. The manner in which the essential objectives are addressed in the Agreement State
requirements need not be the same as NRC requirements, provided the essential objectives are
met. Under Compatibility Category C, Agreement States may require the reporting of MEs with
more restrictive criteria than those required by the NRC if they do not create a conflict,
duplication or gap with the essential objectives of the regulation.

Some medical licensees have multiple locations, some of which are NRC-regulated and
some of which are Agreement State-regulated. Many of these licensees would prefer a
Compatibility Category B designation for uniformity of practice and procedures among their
different locations. A Compatibility Category B designation is for those program elements that
apply to activities that have direct and significant effects in multiple jurisdictions.

During the development of the proposed rule, the OAS expressed a strong desire to
retain a dose-based ME reporting criterion for the treatment site if NRC regulations are revised
to include only activity-based criteria for determining MEs for permanent implant brachytherapy.
The OAS had no objection to the introduction of the activity-based criteria, as long as the dose-
based criteria could be retained by the Agreement States. With a Compatibility Category C
designation, some Agreement States indicated they could require both the dose-based criterion
and source-strength based criterion, as long as the Agreement State reports to the NRC using
the reporting criteria that meets the essential objectives of the NRC regulatory réquirements. As
discussed in the proposed rule published on July 21, 2014, for some Agreement States,

Compatibility Category B is difficult to achieve because their regulations must also meet specific
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state requirements based on the state agencies in which the radiation control regulators reside.
Also, Agreement States may have existing laws requiring the collection of additional information
on medical diagnostic and therapy procedures.

If the level of compatibility for § 35.3045 were to be raised to Compatibility Category B,
Agreement State requirements would need to be essentially identical to those of the NRC.
Compatibility Category B is applied to requirements that have significant direct transboundary
health and safety implications.

The ACMUI in its report to the NRC (Enclosure 4 to SECY-13-0084) recommended that
MEs related to permanent implant brachytherapy be designated as Compatibility Category B.
The ACMUI was concerned with the proposed designation as Compatibility Category C, which
would allow the Agreement States to retain the dose-based criteria for definition-of-an ME for
permanent implant brachytherapy. The ACMUI asserted that a Compatibility Category C would
continue to result in clinically insignificant occurrences being identified as MEs by Agreement
States and thereby perpetuate the confusion associated with the current dose-based criteria.
The ACMUI stated that the most important component of the rationale for conversion from dose-
based to activity-based criteria is the failure of dose-based criteria to sensitively and only
specifically capture clinically significant MEs in permanent implant brachytherapy.

The Commission, in the SRM to SECY-13-0084, directed thatthe NRC staff to designate

§ 35.3045 be-designated-as a-Compatibility Category B in the proposed rule published on July
21,2014 (79 FR 42410). The NRC specifically invited comments on the appropriate
compatibility category for ME reporting under § 35.3045.

The NRC received 19 comments on this issue. The medical community submitted ten
comments in support of Compatibility Category B. The Organization of the Agreement States
(OAS), the Conference of Radiation Control Program Directors (CRCPD), and 7 Agreement

States submitted comments in support of Compatibility Category C. The medical community
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commenters stated that some medical licensees practice at multiple locations, some of which
are NRC-regulated and some of which are Agreement State-regulated. These commenters
stated that a Compatibility Category B designation would allow for uniformity of practice and
procedures across the country. They stated that moving § 35.3045 from Compatibility Category
C to B is appropriate and necessary. The commenters from the medical community also stated
that they recognize that the Agreement States oppose a change in cempatibility-Compatibility
levelCategory, citing state legislative requirements, the difficulty in changing state regulations,
and the fact that States do not perceive a problem with the current dose-based definition. While
the commenters from the medical community appreciate these concerns, they believed these
concerns are outweighed by the importance of having a consistent definition throughout the
country to prevent confusion and unnecessary reporting of otherwise medically acceptable
events. They expressed concern that a Compatibility C designation would allow Agreement
States to implement unnecessarily more restrictive definitions that may classify medically
acceptable procedures as an ME.

The Agreement States, OAS, and CRCPD strongly recommended that the compatibility
designation for ME reporting under § 35.3045 be designated as Compatibility C. They argued
that under Compatibility Category C the Agreement States would continue to have the flexibility
to add additional reporting terms (for example, shorter timelines for reporting, or a requirement
to report diagnostic MEs). Several Agreement States questioned how a single medical incident
at a single facility can have “direct and significant effects in multiple jurisdictions.” They further
added that the Compatibility Category C designation has been adequate for the reporting
requirements for radiography, irradiator, and well logging licensees who routinely work in
multiple jurisdictions. One Agreement State stated that the proposed activity-based ME
reporting criteria should be added to the existing dose-based criteria, rather than replace it. The

Agreement State stated that it would require licensees to apply both criteria, and only those
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MEs that meet the NRC's proposed activity-based criteria would be reported to the NRC.

Based on these comments, and review of the NRC’s Management Directive 5.9
“Adequacy and Compatibility of Agreement State Programs,” NRC staff determined that ME
reporting under § 35.3045 should be designated as Compatibility Category C. Under
Compatibility Category C, the Agreement States must adopt the essential objective of the
requirement to avoid conflicts, duplications, or gaps. The essential objective of § 35.3045 is to
maintain a consistent national program for reporting MEs. A consistent national program for
reporting MEs allows the NRC to identify trends or patterns, identify generic issues or concerns,
recognize inadequacies or unreliability of specific equipment or procedures, and determine why
an event occurred and whether any actions are necessary to improve the effectiveness of NRC
and Agreement State regulatory programs.

The NRC has determined that allowing Agreement States to use the dose-based criteria
in addition to the activity-based criteria for permanent implant brachytherapy MEs in §
35.3045(a)(2) would result in over reporting of non-significant events. Over reporting MEs
would create inconsistencies in the national reporting program and disrupt the NRC and
Agreement States’ ability to use the national program for reporting MEs for the purposes
described above. As a result, the use of dose-base criteria instead of activity-based criteria
would create a conflict with the NRC’s essential objective of this regulatory provision, which
could impair the effective and orderly regulation of agreement material on a nationwide basis.

The NRC staff concluded that the continued use of a dose-based criteria could: 1)
preclude a practice in the national interest to have consistent reporting and notification standard,;
2) impair effective communication; and 3) preclude an effective review or evaluation by the
Commission and Agreement State programs for agreement material with respect to protection
of public health and safety. Under Compatibility Category C for reporting permanent implant

brachytherapy ME’s, the regulatory provision uses activity-based criteria to ensure the
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consistent reporting of significant events as MEs across the country. Agreement States’ use of
dose-based criteria for implementing-these reporting requirements would not be compatible with
this provision because it conflicts with the essential objective of this provision to maintain a
consistent national program for reporting MEs.

The NRC staff considered Compatibility Category B for the ME criteria for permanent
implant brachytherapy in § 35.3045(a)(2), but concluded that this designation is not justified,
because ME reporting, while important to the effective and orderly regulation of agreement
material on a nationwide basis, does not have significant direct transboundary implications. As
a Compatibility Category C regulatory provision, the Agreement States have the flexibility to
include, for example, a shorter reporting time, but the use of dose-based ME reporting criteria
for permanent implant brachytherapy would create conflicts and inconsistencies with respect to
the national reporting program. Therefore, the NRC will not accept, under Compatibility
Category C, Agreement State use of dose-based criteria for permanent implant brachytherapy
ME reporting.

The comment summaries and NRC responses on this issue are discussed in Part || of

this section, under § 35.3045.

Part Il Comments Received on the Specific Sections in the Proposed Rule

Section 30.34(g) Terms and conditions of licenses
Comment: One commenter noted that Tc-99m decays much faster than Mo-99,

therefore, every Tc-99m generator eluate will eventually exceed the regulatory limit. Because
of this, the commenter stated that the language in the proposed rule text would require every
eluate to be reported. The commenter proposed revising the rule text in § 30.34(g) to clarify

that the licensee would only report measurements of a Tc-99m generator elution that
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exceeded the regulatory limits at the time of generator elution.
Response: The rule text was modified in response to this comment. The NRC agrees
with the commenter that the proposed rule text was not clear in § 35.204(e) and has amended

it to clarify that the reporting requirements only apply at the time of generator elution.

Section 35.2 Definitions
Issue 1: Definition of an Associate Radiation Safety Officer

Comment: One commenter agreed with and supported the new definition of an
Associate Radiation Safety Officer.

Response: The comment supports language in the rule; therefore, no response is
required.
_____Comment: One commenter stated that some Agreement States are already using the
term Assistant Radiation Safety Officer and suggested the NRC allow the use of a term other
than “Associate,” such as “Assistant.” The commenter stated that this change would alleviate
the workload required to modify certain Agreement States’ medical licenses. Another
commenter requested that the terms Assistant and Associate be used interchangeably.

Response; No change was made to the rule text based on this comment. To avoid

confusion and to establish a clear regulatory requirement, the term Associate Radiation Safety

Officer (ARSO) is retained. Although the term Assistant RSO is used in some Agreement
States, each Agreement State may require individuals to meet different T&E standards to be
named as an Assistant RSO on a license. Therefore, any individual whom an Agreement State
has designated as an Assistant RSO is not recognized by the NRC and may not be recognized
by other Agreement States. The new definition will establish clear and concise requirements
that an individual would need to meet in order to be recognized as an Associate RSO by the

NRC and al-the-Agreement States.

Issue 2: Definition of an ophthalmic physicist

Comment: One commenter asserted that there was not a sufficient need to create an
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ophthalmic physicist designation and that by doing so the NRC will set a precedent for other

source-specific designations, rendering the AMP obsolete.

Response: No change was made to the rule text based on this comment. The
designation of an ophthalmic physicist is retained. Authorized Users who work in remote areas
may not have ready access to an AMP to perform the necessary calculations and other
activities outlined in the new § 35.433 to support the ophthalmic treatments. This rule change
will make the procedure involving the use of Sr-90 sources for ophthalmic treatments available
to more patients located in remote areas. The NRC does not believe the addition of the
ophthalmic physicist will render the AMP obsolete because the primary role of the AMP is to
support the medical uses under § 35.600 and certain uses under § 35.1000. The proposed

revision would not prohibit an AMP from assisting the ophthalmic AU.

Issue 3: Definition of a Preceptor
Comment: One commenter agreed with and supported the new definition of a
Preceptor.
Response: The comment supports language in the rule; therefore, no response is

required.

Section 35.24 Authority and responsibilities for the radiation protection program

Comment: One commenter asserted that ARSOs should not be named on a medical
license but licensees should be allowed to name ARSOs in their radiation programs. The
commenter disagreed with the NRC’s argument that licensees are having a difficult time in
naming an RSO due to an RSO not being able to sign a preceptor form. Further, the
commenter stated that “The{tlhe NRC and Agreement States are authorized to approve a
proposed licensee’s RSO based upon their T&E without the preceptor attestation.”

Response: No change was made to the rule text based on this comment. The NRC
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maintained the provision to name ARSOs on medical licenses to avoid confusion between
individuals named on a license as opposed to individuals working in a radiation program and to
establish regulatory requirements for training and experience. This will allow the individual who
is named as an ARSO to be recognized by Agreement States and the NRC as an RSO or
ARSO for the same medical uses on another license without resubmitting his or her T&E
documents.

The ACMUI identified two issues with respect to securing an RSO'’s signature on a
preceptor statement: there were not enough preceptors and some preceptors were not willing to
sign preceptor statements. Naming the ARSOs on a license and permitting them to sign
preceptor forms will increase the number of individuals who may sign the preceptor forms.
Changes to the attestation language will remove impediments for individuals who were not
willing to sign the previous preceptor statements. These cha<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>