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FOR: The Commissioners

FROM: James M. Taylor
Executive Director for Operations

SUBJECT : FINAL AMENDMENTS TO 10 CFR PARTS 20 AUD 35 ON CRITERIA

FOR THE RELEASE OF INDIVIDUALS ADMINISTERED RADIOACTIVE
MATERIAL

PURPOSE :

To obtain Commission approval to pubiish a notice of final rulemaking in the

federal Register.
BACKGROUND :

On May 21, 1991 (56 FR 23360), the NRC published a final rule that amended
10 CFR Part 2C. "Standards for Protection Against Radiation.® The rule
contained a dose limit of 1 villisievert (0.1 rem) total effective dose
equivalent (TEDE) for members of the public in 10 CFR 20.1301(a). When

10 CFR Part 20 was issued, there was no discussion in the supplementa)
information on whether or how the provisions of 10 CFR 20.130] were intended
to apply to the release of patients.

NRC's current patient release criteria are contaned in 10 CFR 35.75, "Release
of patients or human research subjects containing radiopharmaceuticals or
permanent implants." That section states: "(a) A licensee may not authorize
release from confinement for medical care any patient or human research
subjects administered a radiopharmaceutical until either: (1) The measured
dose rate from the patient or human research subject is less than 5§ millirems
per hour at a distance of 1 meter; or (2) The activity in the patient or human
research subject is less than 30 millicuries; (b) A licensee may not authorize
release from confinement for medical care of any patient or human research
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subject administered a permanent implant until the measured dose rate is less
than 5 millirems per hour at a distance of 1 meter."

Some licensees were uncertain about what effect the revised 10 CFR Part 20
would hive on patient release criteria, and three petitions for rulemaking

were received on the issue. To resolve this u.certainty, two steps were
taken.

The short-term resolution was tc inform licensees of the NRC's position that

10 CFR 35.75 governed patient release. The Commission was informed in
SECY-94-01 of the staff's recommendation that 10 CFR 35.75 governs patient
release, Information notice No. 94-09 was issued on February 3, 1994, to

inform icensees of this position in accordance with a Staff Requirements oK /
Memorandum (SRM) Jated January 28, 1994, /

The longer term resolution was to addr¢ 3 this issue through ru]emaking,‘ghd d
proposed rule was published for comment on June 15, 1394 (53 FR 30724). #The
proposed rule would revise Parts 20 and 35 to make clear that the dose to an
individual from a medical administration of radiation or radioactive
materials, even an individual not supposed to receive an administration, is
regulated by Part 35 of NRC's regulations rather than Part 20.

RISCUSSION:

The rule takes into consideration the recummendations of the ACMUI and the
Agreement States, as well as the comment letters received on the proposed rule
and the petitions. 1In all, 232 comment letters were received on the three
petition® and 60 comment letters were received on the proposed rule. The
rule was also discussed with the Advisory Committee on Medical Uses of
Isotopes (ACMUI) at several publ. meetings, the last on May 11, 1995.

The final amendmen*s represent a partial granting of the regulatory relief
requested by the petitioners. Seciion VII of the Federal Register notice
(Attachment 1) describes in detail each of the petitioner’'s requests and the

staff’s proposed disposition. The following summarizes the main features of
the final amendments:

1. The amendments make it clear that patient release is governed by
10 CFR 35.75 rather than 10 CFR 20.1301(2). There was very broad

agreement with this position in the comment letters, with the ACMUI, and
with the Agreement States.

The amendments revise the criteria for release of patients administered
radioactive material for medical use under 10 CFR 35.75 to permit a
maximum 1ikely total effective dose equivalent, excluding background or

any occupational exposure, to an individual expused to the patient of
5 millisieverts (C.5 rem).

Overall, a substantial majority of al) comments supported a dose limit
of 0.5 millisieverts (0.5 rem) for individuals exposed to patients
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released with radioactive material. In addition, the ACMUl and the
Agreement States supported the criterion based on a dose limit. A few
conementers opposed the new criterion because they thought that the
pr 3sent criteria were working well and were adequate. These commenters

oppc.ed allowing release with quantities of radioactive material greater
than permitted under the current regulations.

The NRC staff will provide an acceptable method that relates the
quantity of radioactivity administered *o the dose in a regulatory
guide. A working draft of that guide '¢ attached (Attachment 2). The
guide is still under staff review, bult w 11 be published in active form
before the final rule becomes effective

The gu.de provides two methods to relate dose to quantity of
radioactivity administered. The first method is through the use of a
default table of release guantities and release dose rates based on
conservative assumptions. For the radioactive material of greatest
significance, fodine-131, the default table is essentially equivalent to
the release criteria in the current regulations.

The second method is to perform a case-specific dose calculation using
the method described in the guide. The case-specific method can be less
conservative than the default table because it permits a more r.21listic
estimate of how quickly the radioactive material leaves the body. Thus,
use of this method would, in some cases, permit the release of patients
containing several times more radiocactive material than the current
regulations permit. Under certain circumstances, such as a radionuclida
with a long half-1ife and no binlogical excretion, the default table and

the case-specific dose calculation may be more restrictive than the
current rel=ase criteria.

» AN
The proposed rule would have required licensees to maintain, for
3 years, a record of the basis for the patient’s release and the tota)
effective dose equivalent if any individual is likely to receive a dose
in excess of 1 millisievert (0.1 rem) in a year from a single
administration. The purpose of this requirement was to ensure that

records would be available to calculate the dose if there were multiple
administrations in a year.

This proposed requirement generated a great deal of opposition.
Commenters were especially conrerned about having to retrinve records of
previous administrations, sometimes from another hospital. Upon
reconsideration, it wis decided to delete this requirement because a
review of nuclear medicine procedures indicated that there was not
significant l1ikelihood of exceeding a 5 millisieverts (0.5 rem) annual
dose because of multiple administrations.

In place of the deleted recordkeepirg requirement, the final rule
contains a requirement to maintain a record of the basis of the release
for a limited number of the more significant administrations. The
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requirements (in 10 CFR 35.75(c) and (d)) would only affect about 17,000
of the 8 to 9 million administrations done annually in the roughly 1300
licensed facilities.

The amendments require that the patient be given written instructions on
how to maintain doses to others as low as reasonably achievable if the
dcce to an individual is Tikely to exceed 1 millisievert (0.1 rem). In
general, most commenters agreed with this requirement in the proposed
rule, although a few did not think that instructions should necessarily
have to be written. The staff be:feves that patients are less likely to
remember to follow all of the verbal instructions, and by providing
written instructions, family members would also L¢ aware of the

necessary precautions to maintain doses as low as is reasonably
achievable.

The amendments make it clear that the limit on dose in unrestricted
areas under 10 CFR 20.1301(a)(2) does not include dose contributions
from patients administered radiocactive material and released in
accordance with 10 CFR 35.75. The purpose of this change is to clarify
that licensees are not responsible for doses outside of their restricted

areas from radiation sources not under their control. The comments
supported this position. \

W
S

The amendments explicitly include nursing infants as individuals whose
dose must be-}imited. There was relatively little opposition to this,
but some commenters wanted information on when instructions would have
to be given and what the instructions should say about interruption or
cessation of breast feeding. The information requested will be included
in the regulatory guide (Attachment 2).

RESQURCES:

Resources needed to wmplement this rulemaking are included in the FY 1995-1999
Five-Year Plan.

LOQRDINATION:

The Office of the General Counsel has no legal objection to this paper.

RECOMMENDAT ION:

That the Commission:

1.

2.

Approve the notice of final ruiemaking for publication (Attachment 1).

Certify that this rule will not have a significant economic impact on a
substantial number of small entities to satisfy requirements of the
Regulatory Flexibility Act, 5 U.S.C. 605(b).
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The final rule will become effective 90 days after publication in
the federal Register;

A final regulatory analysis will be available in the Public
Document Room (Attachment 3);

A final environmental assessment and a finding of no significant
impact have been prepared (Attachment 4);

The Chief Counsel for Advocacy of the Small Business
Administration will be informed of the certificatior regarding
economic impact on small entities and the reasons for it as
required by the Regulatory Flexibility Act;

The rule contains information collection requirements that are
subject to review by OMB. Upon Commission approval, the OMB

supporting statement (Attachment 7) will be submitted to OMB for
approval.

The appropriate Congressional Committees will be informed
(Attachment 5);

A public announcement will be issued (Attachment 6); and

Copies of the Federal Register notice of final rulemaking and the
associated regulatory guide will be distributed to all Comission
medical Ticensees and each Agreement State. The notice will be
sent to other interested parties upon request.

James M. Taylor
Executive Director
for Operations

As Stated (7)
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(7590-01-P)
NUCLEAR REGULATORY COMMISSION

10 CFR Parts 20 and 35
RIN 3150-AE4]

Criteria for the Release of Individuals
Administered Radioactive Material

AGENCY: Nuclear Regulatory Commission,

ACTION: Final rule.

SUMMARY: The Nuciear Regulatory Commission (NRC) is amending its regulations
concerning the criteria for the release of patients administered radioactive
material. The new criteria for patient release are based on potential dose to
other individuals exposed to the patient, including nursing children. The new
criteria are consistent with the recommendations of the National Council on
Radiation Protection and Measurements (NCRP) and the International Commission
on Radiological Protection (ICRP). This final rule requires the licensee to
provide written instructions to patients on how to maintain the doses to

others as low as is reasonably achievable if the total effective dose

equivalent to any other individual exposed to the released patient is likely

to exceed 1 millisievert (0.1 rem). This final rule responds to three

petitions for rulemaking regarding the criteria for release of patients

administered radioactive material.

EFFECTIVE DATE: (90 days following publication in the Federal

Register).
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Background.

Each year in the United States, radioactive pharmaceuticals or compound
or radicactive implants are administered to approximately 8 to 9 million
individuals for the diagnosis or treatment of disease or for human research
These individuals to - “am radioactive materials have been administered are
hereinafter referred to as "patients." These patients can expose other
around them to radiation until the radioactive material has been excreted from
their bodies or the radioactivity has decayed away

NRC's current patient release criteria in 10 CFR 35.75, "Release of
patients or human research subjects containing radiopharmaceuticals or
permanent implants,” a-e as follows: "(a) A licentee may not authorize
release from confinement for medical care any patient or human research
subject administered a radiopharmaceutical until either: (1) The measured
dose rate from the patient or human research subject is less than 5 millirems

™

per hour at a distance of one meter; or (2) The activity in the patient or

human research subject is less than 30 millicuries; (b) A licensee may not

authorize release from confinement for medical care of any patient or human

research subject administered a permanent implant until the measured dose rate

is less than 5 millirem

per hour at a distance of one meter

On May 21, 1991 ¢ FR 233¢ the NRC published a final ru
amended 10 CFR part 20, "Standards for Protection Against Radiat
ruie contained limits on the radiation dose for members of the pt

0.1301 However, when 10 CFR part 20 was issued., there

supplementary information on whether
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Some licensees were uncertain about what effect the revised
10 CFR part 20 would have on patient release criteria, and two petitions for
rulemaking were received on the issue. On June 12, 199 (56 FR 26945), the
NRC published in the Federal Register a notice of receipt of, and request for
comment on, a petition for rulemaking (PRM-20-20) from Pr. Caro)l S. Marcus.

In addition, Dr. Marcus submitted a letter dated June 12, 1992, further
characterizing her position,

On March 3, 1992 (57 FR 8282), the NRC published a notice of receipt and
request for comment in the Federal Register on another petition for rulemaking
(PRM-35-10) <n patient release criteria from the American College of Nuclear
Medicine (ACNM). On May 18, 1992 (57 FR 21043), the NRC published in the
Federal Register notice of an amendment submitted by the ACNM to its original
petition (PRM-35-10A).

In addition, a third petition (PRM-35-11) dealing, in part, with these
same issues was submitted by the American Medical Association (AMA). That
petition was noticed in the Federal Register un July 26, 1994 (59 FR 37950).
The main point raised in the petition was that the radiation dose limits in
10 CFR 20.1301 should not apply to individuals exposed to the patient and that
the dose limit to the individuals should be 500 millirems per year. The AMA
believed that 10 CFR 20.1301 would have an adverse impact on the availability
and the cost of treatment of thyroid disease, which would outweigh the
advantages of reduced radiation exposure to the public. The AMA stated that
treatment of up to 10,000 cancer patients annually for thyroid carcinoma would
require the hospitalization of the patients under the revised regulation

(10 CFR 20.1301), reducing both early release of patients and the treatment of

patients at home.
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11, Publication of the Proposed Rule

On June 15, 1994 (59 FR 30724), the NRC published a proposed rule on
criteria for the release of patients administered radioactive materiai in
response to the first two petitions. The proposed rule discussed the public
comment letters received on the first two petitions. Three additional comment
letters were received on the third petition (PRM-35-11). These letters each
supported the petition but did not contain any additional information not
covered by the letters on the first two pelitions.

The NRC proposed to amend 10 CFR 20.1301(a)(1) to specifically state
that the dose to individual members of the public from a licensed operation
does not include doses received by individuals exposed to patients who were
released by the licensed operation under the provisions of 10 CFR 35.75. This
was to clarify that the Commission’s policy is that patient release is
governed by 10 CFR 35.75, not 10 CFR 20.1301.

The NRC proposed to amend 10 CFR 20.1301(a)(2) to specifically state
that the limit on dose in unrestricted areas does not include dose
contributions from patients administered radicactive material and released in
accordance with 10 CFR 35.75. The purpose was to clarify that licensees would

not be required to control areas, such as 2 waiting room, simply because of

the presence of a patient released pursuant to 10 CFR 35.75. If a patient has

been released from licensee control pursuant to 10 CFR 35.75, licensees would
not be required to iimit the radiation dose to members of the public
(e.g., visitor in a waiting room) from a patient to 0.02 millisievert

(2 millirems) in any one hour. Patient waiting rooms or hospital rooms would
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need only be controlled for those patients not meeting the release criteria in

10 CFR 35.75.

The NRC proposed to adopt a new 10 CFR 35.75(a) to change the patient

release criteria from 1,110 megabecquerels (30 millicuries) of activity in a

patient or a dose rate of 0.05 millisievert (5 millirems) per hour at 1 meter
from a patient to a total effective dose equivalent not to exceed

S millisieverts (0.5 rem) in any one year to an individual from exposure to a
released patient. A dose-based limit provides a single 1imit that could be
used to provide an equivalent level of risks from all radionuclides. Also.
tne proposed changes were supported by the recommendations of the ICRP and the
NCRP that an individual can be allowed to receive an annual dose up to

5 millisieverts (0.5 rem) in temporary situations where exposure to radiation
1s not expected to result in doses above 1 millisievert (0.1 rem) for long
periods of time.

The NRC proposed to adopt a new 10 CFR 35.75(b)(1) to require that the
licensee provide released patients with written instructions on how to
maintain doses to other individuals as Tow as is reasonably achievable if the
total effective dose equivalent to any individual other than the released
patient is likely to exceed 1 millisievert (0.1 rem) in any one year A
requirement to give Instructions to certain patients was already contained in
10 CFR 35.315(a)(6) and 35.415(a)(5), but the proposed requirement would also
require instructions for an additional 50,000 individuals who are administered
todine-131 for the treatment of hyperthyroidism and another 27,000 individuals
who are breast-feeding and administered various diagnostic and therapeutic
radivactive materials. The purpose of the instructions is to maintain doses

to individuals exposed to patients as low as reasonably achievable
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Ihe NRC proposed to adopt a new 10 CFR 35.75(b)(2) to require that
licensees maintain, for three years, a record of the released patient and the
calculated total effective dose equivalent to the individual likely to receive
the highest dose if the total effective dose equivalent to any individual
other than the released patient is 1ikely to exceed 1 millisievert (0.1 rem)
in a year from a singie administration. The major purpose was to provide a
record to ailow licensees to assess the need to control the dose to
individuals exposed to a ratient who may receive more than one administration
in a year.

Finally, the NRC proposed to amend its requirements on instructions in
10 CFR 35.315(a)(6) and 35.415(a)(5). These regulations already required
instructions (not necessarily written) in certain cases, but the phrase "if
required by § 35.75(b)" was added to each. The purpose of this change was as
a conforming change within part 35 on when instructions must be given.

In addition, the NRC issued an associated draft regulatory guide and
supperting draft regulatory analysis concurrently for public comment. The
draft regulatory guide, DG-8015, "Release of Patients Administered Radioactive
Materials," provided guidance on determining the potential doses to an
individual likely to receive the higtest dose from exposure to a patient and
established appropriate activities and dose rates for release of a patient.
The draft guide also provided guidelines on instructions for patients on how
to maintain doses to other individuals as Yow as is reasonably achievable and
described recordkeeping requirements. The draft regulatory analysis,
NUREG-1492, "Regulatory Analysis on Criteria for the Release of Patients
Administered Radioactive Material," examined the benefits and impacts of the

prrposed rule considered by the NRC.

] Attachment 1




[11. Public Comments on the Proposed Rule

A total of 62 comment letters were received on the proposed rule, the
draft regulatory guide, and the draft regulatory analysis. A majority of the
comment letters were from medical practitioners and medical organizations, but
there were also comment letters from regulatory agencies in Agreemeni States.
private individuals, and public-interest groups. Overall, the majority of al)l
comment letters supported a dose limit of 5 millisieverts (0.5 rem) for
individuals exposed to patients released with radioactive material. However,
about one-fourth of all commenter letters opposed the proposed recordkeeping
requirement, The significant comments are discussed below, arranged by

subject.,

EXCLUSION OF PATIENT RELEASE FROM § 20.1301(a)

A1l of the commenters except one supported governing patient release by

the regulations in 10 CFR 35.75 and excluding the dose to individuals exposed

|

to a released patient from

Comment. One commenter, a public-interest group, objected to any
exposure of a member of the general public who has not consented freely to the
dosage. They said that such exposure would lead to widespread morbidity and

mortality.

Response. In its previous rulemaking on 10 CFR part 20 (56

determined that., while dose hould be maintainec




low as is reasonably achievable, a dose limit of 1 millisievert (0.1 rem), or
a dose limit of 5 millisieverts (0.5 rem) in certain special circumstances,
provides adequate protection. 10 CFR Part 20 is based, in part, upon the
recommendations of the International Commission on Radiological Protection
(ICRP) and the recommendations of the National Council on Radiation Protection
and Measurements (NCRP) The recommendations of both of these organizations
include both a long term objective to be achieved, and short term limitations
on the maximun dose for any one year. Both the ICRP and the NCRP recommend
that an indivia .1 be allowed to receive a dose up to 5 millisieverts (0.5
rem) in a given year in situations where exposure to radiation is not expected
to result in doses above 1 millisievert (0.1 rem) for long periods of time.
For the case of released patients, it would be unlikely for a single
individual exposed to a patient to receive a dose in a year of over 1
millisievert (0.1 rem) mcre than once in a lifetime. The revision of Part 20
incorporated the long term objective as the dose limit, and included a
provision (20.1301(c)), to allow for alternative limits on an occasional

basis. Section 20.1301(c) provides that an annual dose of up to

5 millisievert (0.5 rem) is acceptable provided that it is of relatively short

duration and that steps are taken to reduce the dose to as low as is

reasonably achievable. The NRC reaffirms its previous determination in this

rulemaking.

Comment. One commenter said that the NRC should change the 0.1 rem dose
limit for the public in 10 CFR 20.1301(a)(1) to 0.5 rem for all licensed

activities because a dose limit of 0.5 »em offers adequate protection and is a

dose that has no proven effects.
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Response. This issue of the general public dose 1imit is outside the
scope of this rulemaking. The issue was dealt with when 10 CFR part 20 was
recently revised (56 FR 23360; May 21, 1991). That rulemaking explained the
NRC's rationale for adopting the 1-millisievert (0.1-rem) dose limit in

10 CFR 20.1301(a)(1).

ACTIVITY-BASED VS, DOSE-BASED RELEASE LIMIT

The issue is whether to retain the current patient release limit in
10 CFR 35.75 expressed as an activity 1imit together with an alternative, but
approximately equivalent, 1imit on dose-rate at 1 meter or to express the
release 1imit as a dose to an individual exposed to the patient. The majority
of commenters supported the dose-based limit. However, some commenters

opposed the dose-based approach.

Comment. A number of commenters said that 10 CFR 35.75 should not be
changed and that the 30 millicurie or 5 millirems per hour release criteria
should be retained because they are working well. Some commenters said that a
dose-based release limit as proposed would cause confusion and potential
probless. One commenter said that the part 20 revision was not intended to
alter the status quo for patient release. Commenters objected to the
dose-based release 1imit because they thought the dose estimates to the public
would be very inaccurate as they are based on the unreliable method of

predicting the anticipated time and proximity to others. Commenters also said

that dose estimation and the subsequent recordkeeping would be time consuming
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and would add to the cost of treatment with probably no significant decrease

in radiation exposure.

Response. The NRC is adopting a dose-based limit rather than an
activity-based 1imit because the dose-based limit better expresses the NRC's
primary concern for the public's health and safety. A singie activity
requirement would result in different doses being received from a released
patient depending on the radionuclide used. Also, a single dose rate
requirement for all radionuclides would not be a uniform indicator of the
total dose. The total dose depends on the effective half-1ife of the
radicactive material in the body of the patient and other factors that vary
for different materials. For these reasons, the NRC is establishing a dose
Iimit of 5 millisieverts (0.5 rem) total effective dose equivalent to an
individual from exposure to the released patient for each patient release.
This dose limit is consistent with the underlying risk basis of the current
10 CFR 35.75 (50 FR 30627; July 26, 1985), the recommendations of the MCRP and

the ICRP, and the provisions in 10 CFR 20.1301(c), pertaining to temporary

situations in which there is requisite justification for a dose limit higher

than 1 millisievert (0.1 rem)

The NRC believes that the dose-based release 1imit can and will work
well because the associated Regulatory Guide 8.39, "Release of Patients
Administered Radioactive Materials," can be used to relate the dose to the
quantity of activity in the patient. The guide provides conservative
estimates of activities for commonly used radionuclides and their
corresponding dose rates with which a patient may be released in compliance

with the dose limits in the final rule. The approach used in the regulatory
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guide 1s based on NCRP Report No. 37, "Precautions in the Management of
Patients Who Have Received Therapeutic Amounts of Radionuc)ides."'

The supporting regulatory analysis contains a detailed examination of
the benefits and impacts of the final rule that includes dose estimation,
recordkeeping and radiation exposure. Single copies of the final regulatory
analysis and Regulatory Guide 8.39, "Release of Patients Administered

Radioactive Materials," are available as indicated in the ADDRESSES heading.

Comment . A commenter said that the calculationa’ approach in the rule

would require the physician to ask many personal questions of the patient.

Response. The commenter is incorrect in believing that the dose-based
approach will generally require personal information from the patient. The
NRC anticipates that nearly all patients will be released based on the default
table of activities provided in Regulatory Guide B.39, "Release of Patients
Administered Radioactive Materials." The table of release guantities
approach, based on standard conservative assumptions, does not require any
personal information from the patient. However, the rule does allow the
physician to calculate patient-specific dose estimates allowing early release
of a patient not otherwise subject to release under the default values in
Regulatory Guide 8.39. Personal information may be necessary for such

patient-specific cases.

'National Council on Radiation Protection and Measurements (NCRP)
"Precautions in the Management of Patients Who Have Received Therapeutic
Amounts of Radionuclides," NCRP Report No. 37 (October 1, 1970) (Available
for sale from the NCRP, 7910 Woodmont Avenue, Suite 800, Bethesda. MD
20814-3095.)
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Comment. One commenter said that it should continue to be acceptable to

release patients based on the dose rate at | meter.

Response. The rule authorizes release of patients based on the dose
rate at 1 meter. The table of release quantities in Regulatory Guide 8.39,
“Release of Patients Administered Radioactive Materials," specifies the dose
rate at ] meter of commonly used radionuclides that allow licensees to

authorize patient release,

RELEASE QUANTITIES

Geing to a dose-based system based on a dose to the most highly exposed

individual of 5 millisieverts (0.5 rem) would, in some circumstances. allow

patient release with more than 1,110 megabecquerels (30 millicuries) of

activity. Some commenters were opposed to allowing release with higher

activities than now permitted.

Comment. Several commenters said that the release of patients with more
than 30 millicuries of iodine-13]1 should not be permitted because of concerns
about the visk of internal exposure. One commenter said that doses to family

members due t. patient vomiting were not adequately considered.

Response. The concern over contamination is not justified by the
radiation doses that are likely to be caused by the contamination.
Measurements have shown that a relatively small proportion of the radioactive

material administered will appear as contamination. The large majority will
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fodine-131. However, the Agreement States were generally favorable to the
approach that was contained in the proposed rule, and none of the States that
commented on the proposed rule indicated that the concerns of the Agreement
States were misrepresented. In fact, one Agreement State commented that it
was pleased that the NRC had considered the comments made by the Agreement

States at various meetings with the NRC,

Comment. One commenter said that in some cases it should be permissible
to authorize the release of a patient even if the dose to a family member
might exceed 0.5 rem because it might be beneficial and acceptable to family
members in some cases. Another commenter said that a dose of 0.5 rem to an

individual exposed to a patient has so little hazard that the NRC should not

be concerned with it.

Response. The NKC does not believe that individuals exposed to a
patient should, in general, receive doses in excess of 5 millisieverts
(0.5 rem). This is consisten* with the recommendations of the ICRP in ICRP
Publication 60,* "1990 Recor s of the International Commission on
Radiological Protection;" anc mendations of the NCRP in NCRP Report
No. 116," "Limitation of Exposure +12ing Radiaticn." Each of these

recommendations provides a basis for allowing individuals to receive annual

*International Commission on Radiological Pretection (ICRP), "19%0
Recommendations of the International Cormmission on Radiological Protection,"
ICRP Publication No. 60 (November 1990). Available for sale from Pergamom
Press, Inc., Elmsford, NY 10523

“National Council on Radiation Protection and Measurements, "Limitation
of Exposure to lonizing Radiation," NCRP Report No. 116 (March 31, 1993).

Available for sale from the NCRP, 7910 Woodmont Avenue. Suite 800, Bethesda,
MD 20814-3095,
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to 5 millisieverts (0.5 rem) under certain circumstance:
ICRP and the NCRP recommend that an individual be allowed to recei
to S millisievert (0.5 rem) 1ir given year 1n situations where e
radiation is not expected to re in doses above 1 millisievert
per year for a long period of time,
released patients In NCRP Commentary No. 11,
Who Receive Exposure from Radionuclide Therapy P ts." the NCRP recommended
that, in general, dose 1imit of 5 millisieverts { em) annuall
members of the patient's family should apply However ommendatior
of the treating physician, the NCRP considered it acceptable that members of
the patient’s family be permitted to receive dose: : ' as 50 mill

(5 rems) The NR » not agree that the latter NCRP recommendat i

apply 1n general NRC believes that if the dose to another indi

v \xj\ld |

likely to exceed 5 millisieverts (0.5 rem), the patient should remain undey

the control of th icensee Licensee control 'y 10 provi«

adequate protection t« individualc exposed t¢ ) atient Howe
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total effecti
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offering iodine therapy and force patients to travel to large medical

facilities in cities and cause problems with patient access in sparsely

populated areas

Response. Upon reconsideratio
requirement to keep records when the dose t¢ 0 highly exposed
individual is 1 ikel to exceed 1 mi 1siever J.1 rem) The requirement wa
proposed so that it would be poussible to count for the dose from muitiple
administrations in the same year to as hat t tctal dose to an
individual exposed to the patient dic ceed 5 millisieverts (0.5 rem)

The NRC has an advisory committee e Advisory Committee on the Medica
Uses of Isotopes or "ACMUI"), which ses the NRC on rulemakings and other
initiatives related to the med use of byproduct materials. The NR(
has a visiting medical fellows program that recruits selected physicians
pharmacists to work for the NRC for a period Lo 2 year: Both the
and the current Visiting Medical Fellow, Myron P ove, M.D., pr ided
advice to the NRC during the deve E ‘ rule, in addition,
Barry A. Siegel, M.D., Chairman, ACMU the patient rec
medical fa i for the l-year p
(Mallinc Institute of Radiol

luded that no routine

diagnostic, therapeutic, or a combin
large administrations that would be

(0.5

\ rem) dose | to be exceeded
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While the proposed requirement to maintain a record of the dose to
another individual if the dose is 1ikely to exceed 1 millisievert (0.1 rem)
has been deleted, a recordkeeping requirement with a reduced impact has been

retained and is discussed in detail under the heading, "VI. Discussion of

Final Rule Text."

Comment. Several commenters said that those who pay for health care
will put great pressure on physicians to optimize calculations to reduce in-

patient days and to justify out-patient treatments.

Response. There is no objection to optimizing calculations to reduce
in-patient days as long as the calculations are realistic and the
S-millisievert (0.5-rem) limit in 10 CFR 35.75 is met. Regulatory Guide 8,39,
"Release of Patients Administered Radioactive Materials." describes examples

of calculations that are acceptable to the NRC.

WRITTEN INSTRUCTIONS TO PATIENTS

In general, there was little objection to providing instructions to
patients on how to minimize the dose to others, but there was significant

opposition to the proposed requirement that the instructions would have to be

written.

Comment. One commenter said that the Statement of Considerations for
the proposed rule was in error in stating that the existing regulations

already required that the instructions to patients be written.
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Response. The commenter is correct., The Statement of Consideration:
was in error on that point The existing requlations do not specify that

instructions have 1o be in written forn

Comwent. A number of commenters said that instructions should not need
to be written and that oral instructions should be permissible. Some of these
commenters said that oral instructions are more effective and that “ow the
instructions sho'ild be given is within the province of the doctor-patient
relationship and that the NRC and its requlations should not interfere with
that relationship. Another commenter said that the standard written
instructions require too much time explaining how each patient varied from the
standard instruction sheet However, one Agreement State and a major health
maintenance organization strongly supported the requirement that the

instructions be written

Respu.:se. The NRC believes that providing written instructions has
significant value because often patients will not remember
instructions given orally. In addition, written instructions can be read by
other family members or care givers. The requirement to provide the
instructions in written form was also supported by the ACMUI

This regulation allows (e 11 » to det e the 'm of the writter

instructions Ihe NRC believes that or the oy releases requiring

written instructions, the written in: § can be prepared in a generi

forn For example, the Socie ) clear Medicine has prepared a brief

pamphiet, "Guidelines for Patients Receiving Radioiodine Treatment."

whi




be given to patients at nominal cost (less than $1 per patient) However .

oral instructions may also be provided in all cases.

Comment. Several commenters said that dictating to a physician how and
what he or she must tell a patient is not the purview, mandate, or competence
of the NRC, and interferes with an essential part nf medical practice, which

1§ communication between physician and patiert,

Response. In a policy statement published on February 9, 1979

(44 FR 8242), entitled "Regulation of the Medical Uses of Radioisotopes;

Statement of General Policy," the NRC made three specific statements. The
third statement of the policy states L "The NRC will minimize intrusior
into medical judgements affecting patients and into other areas traditionally
considered to be a part of the practice of medicire." The final rule is
consistent with this statement because it does not specify the details of what
the physician must say verbally or include in the contents of the written
instrvections. However, Reqgulatory Guide 8.39, "Release of Patients
Administered Radioactive Materials," includes recommended contents of the
written instructions. Single copies of Regulatory Guide 8.39 are available a
indicated in the ADDRFSSES heading.

Further discussi of the 1979 Medical Pol iIcy Statement S presented
under the heading, [l Consistency with 1979 Medicai Policy Statement.

Comment. Several commenters asked whether written instructions

were

1<

appropriate if the patient was blind, illiterate, or did not read English
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Another commenter said that the instructions should be both written and oral

and should be in the primary language of the patient.

Response. The NRC believes that written instructions are useful and
should be required. If the patient is blind, illiterate, or does not read
English, it is 1ikely that someone else will be able to read the instructions
for the patient NRC considers it too much of a burden to reguire that the
instructions be given in the primary language of the patient, although the

regulations do not preclude foreign language written instructions if the

licensee chooses to provide them In most situations, it will be possible to

find someone who can translate for the patient if necessary. The requirement
that written instructions be given to the patient does not preclude oral

Iinstructions.

Comment. Several commenters asked how the NRC would enforce
implementation of the instructions given to the patient Another commenter
asked how the licensee could verify that the instructions are followed.
Another commenter said that a sizable fraction of patients may not follow
radiation safety instructions to protect spouses and may be even less careful
about protecting total strangers. This commenter also asked whether it is
reasonable to expect that released patients will alter their behavior and

1imit their activities for the protection of others

Response. The NRC does not intend to enforce patient compliance with
the instructions nor is it the licensee’s responsibility. Following of the

instructions is voluntary for the patient
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With regard to compliance with the instructions, surveys of patient:
their spouses indicate that most will attempt to follow the instructions
faithfully, especially with regard to protecting their children. Some
patients and their spouses indicated that they might not keep physically
distant from their spouse for prolonged periods of time. In this situation.

these couples would be making their own informed decision on what 1is

reasonable or acceptable

Comment. One commenter said that instructions should be given for all

administrations of radioactive material regardless of the quantity

administered

Response. The NRC does not agree In some cases, particularly the

large number of diagnostic administrations, the potential doses are

that the burden of requiring instructions cannot be justified. Under the
final rule, if the dose to any individual exposed to the patient is not likely
illisievert (0.1 rem) instructions are not required but the

ive any instructions that he or she considers desirable

ONF INEMENT

Comment. Two commenters said that patients cannot be confined

Cl against

21r wishes and that the rule provides no penalty for the patient who leaves

confinement e hospital "against medical ce." Another commenter said

J

that the rule seems to require that the licensee control of the patient’

tivitie

al

acnmeant




Respor. . The NRC recognizes that patients cannot be held against thetr
will The rule deals with the conditions under which the licensee may
authorize release The NRC would not penaiize a lice see 1f the patient were

to leave “"against medica) advice."

Comment. One commenter askeo 1f a patient that was releasable but was

st11] hospitalized for other reasons would stil] be conside.ed under the

licersee’s control,

Ressonse. Once the licensee has authorized the release of the
patient, there is no need to keep the patient under )icensee control for
radiation pre lon purposes 1f the patient remains hospitalized for other

reasons. Howev. ./, ¢.0d health physics practice would be to continue to make

efforts to maintain doses to peonle at the facility as low as 1¢ reasonably

achievable

Comment. Commenters also askec how a patient can be corfined to his or

her house

Response. These commenters misunderstood the concept of confinement.
As explained in the Statement of Considerations for the proposed rule
(39 FR 30724), the term “confinement" no longer applies to the revision to
10 CFR 35.7% Instead, the text of the rule uses '“e phrase "licensee
control®™ tn more clearly reflect the NRC's intent

The NRC believes that there is a distinct difference between a patient

being under licensee control in a hospital or other licensee facility (e
Q d
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hospice or nursing home) and being «t home. In a hospital or other area or
address of use listed on the NRC license, the licensee ha. contio) over access
to the patient as well as having trained personnel and instrumentation
avatlable for making radiation measurements not typically available at the
patient’'s home. In addition, while under 1icensve control, & icensee has
control over the dose by 1imiting the amount of time that inuividuals are in

close proximity to the patient. A patient who goes home is released from

1icensee control,

Comment. One commenter tiought that the rule should define the term

"release."”

Response. The term “release from licensee contro)," when read in
context, refers to radiation protection considerations and is sufficiently

clear that there is no need to define the term.

MISCELLANEOUS COMMENTS ON THE RULE

Comment. Several commenters said that the rule should not be a matter

of Agreement State compatibility at any leve).

Response. The NKC does not agree. NRC conducts an assessment of each
proposed requirement or rule to determine what level of compatibility will be
assigned to the rule. These case-by-case assessments are based, for the most

part, on protecting public health and safety.
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patient’'s relcase A review of published information, as described in the
regulatury analysis (NUREG-1492), finds that measured doses are generally well
below those predicted by the methodology used to calculate the table of
default release quantities Thus, the deault release gquantities are
conservative as the NRC intended. However, the licensee is given the option
to do case-specific calculations that may be less conservative

Nevertheless, the NRC agrees that the assumption used in the draft guide
of 24-hour non-voiding in the thyroid cancer example was overly conservative.
The revised example uses an excretion half-time of 8 hours as recommended by
the ICRP in ICRP Publication 53, "Radiation Dose to Patients from

Radiopharmaceuticals.’®

Comment. One commenter said that the occupancy factor (generally
assumed to be 0.25 at ] meter) should not be left to the discretion of the
Iicensee because low occupancy factors could easily be justified by providing
strict safety instructions without any verification that the instructions will
be followed. Another commenter 1iked the flexibiiity provided by being able
to adjust the occupancy factor, but wanted to be know if other considerations

are allowed and if it is acceptable to use values iower than 0.125

Response. Occupancy factors less than 0.125 may be difficult to Justify
because 1t Is generally not realistic to assume that the patient can avoid al)
contact with others. This view is expresced in Regulatory Suide 8.39,

“Release of Patients Administered Radioactive Materials." However, lower

*International Commission on Radiological Protection (ICRP), “Radiation
Dose to Patients from Radiopharmaceuticals," ICRP Publication No. 53 (March
1987). Available for sale from Pergamon Press, Inc., Elmsford, NY 10523.
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Response. Values for the beta emitters, strontium-89 and
phosphorous-32, have been added to the table of release quantities in
Regulatory Guide 8.39, "Release of Patients Administered Radioactive
Materials." The table of release quantities was also expanded to add values

for chromium-51, selenium-75, ytterbium-90, tin-117m, and iridium-192.

Comment. The table of releases quantities in the draft regulatory guide
should be expanded to include accelerator-produced radioactive materials as an

aid to Agreement States,

Response. Several accelerator-produced materials were added to
Regulatory Guide 8.39, "Release of Patients Administered Radioactive
Materials," as an aid to the States and to medical facilities. The NRC has no
regulatory authority over the release of patients administered accelerator-
produced materials and would not inspect the release of patients administered

accelerator-produced materials.

Comment. One commenter said that the regulatory guide should have a

table of release quantities based on biological half-1ife rather than only the

physical half-1ife,

Response. Regulatory Guide 8.39, "Release of Patients Administered
Radioactive Materials," now provides increased information on release

quantities for iodine-131 based on biological half-1ives.
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Comment. One commenter said that the factor of 10 used in the draft
guide to estimate internal dose is not well supported for nonoccupationa)l
exposures Another commenter said that the calculation of dose to individuals
exposed to the patient ignores the potential of radiation dose from the
excretion of radioactive material from the patient and this could present a

significant radiological hazard to family members.

Response. It 1s true that there is not a great deal of information on
the use of the factor in nonoccupational settings, but measurements (described
in NUREG-1492) have been made in which fodine uptake was measured in people

exposed to a patient These data suggest that the fraction uptake of the

administered activity will be on the order of 10®. Since i1odine is among the

most soluble and volatile radiopharmaceuticals, it can be expected that the
transfer to others of less soluble and less volatile radiopharmaceuticals
would be less than that of iodine.

In addition, the NCRP recently concluded that for individuals exposed to
radionuc) ide therapy patients the risks of externa)l irradiation and potential
contamination are minor from a public health viewpoint; therefore a

significant intake from a contamination incident is very unlikely.®

Commeiit. A medical organization commented that the draft guide is not
complete and does not provide sufficient comprehensive examples to assist

licensees in complying with the rule

®Same as footnote 2
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Response. The NRC has expanded the guide to include information on the
viological elimination of fodine-131 and when breast-feeding should be
interrupted. Expanded examples are now given in Regulatory Guide 6.39,
"Release of Patients Administered Radiocactive Materials." The example on
thyroid cancer was revised to include more realistic assumptions and an

additional exampie on hyperthyroidism was aoded The NRC believes that the

five examples provided 1llustrate the techniques sufficient to perform the

whole range of potential calculations.

Comment. One commenter safid that the draft regulatory guide did not
provide enough information on when and for how long nursing of infants should

be stopped

Response. Regulatory Guide 8.39, "Release of Patients Administered
Radioactive Materials," has been greatly expanded with respect to information
nn the breast-feeding child, including a table on recommendations for the

interruption of breast-feeding for specific radiopharmaceuticals

Comment. One commenter said that the sample instructions in the draft

guide concerning implants should include a picture of &n implant seed.

Response. The sample instructions were not expanded to include this due
F

to graphics limitations, but licensees may add photos if desired.
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Comwent. Several commenters asked whether multiple individusz)
calculations have to be specifically done or if a generally-applicable

calculation could be done once and used for many patients

Response. The NRC believes that there may be some situations for which
& case-specific calculation could be done for a class of patients Ihe record
of the basis for a particular patient's release could then reference the
calculation done for the class of patients However, depending on a patient’'s
individual status (n. g. lower occupancy factor), there may be some cases when

the calculation will be done for a specific individual

Comment. One commenter said that the discussion on radiolabeled
antibodies in the draft guide was wrong because 1odine-131-labeled antibodies
will be defodinated in the body and the iodine will behave 1ike other iodine.
None of the radiolabeled antibodies now being developed or planned for the

future should have an internal dose hazard for the general public.

Response. The NRC agrees with this comment. Statements in Regulatory

Guide 8.39, "Release of Patients Administered Radioactive Materials," are now

modified

COMMENTS ON THE DRAFT REGULATORY ANALYSIS (DRAFT NUREG-1492)

Comment. One commenter said that the value of a person-rem should be

$40 rather than $1,000 as used in the draft regulatory analysis for the
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costs of patient retention were too high. The fina) regulatory analysis
corrects the estimates

The NRC believes that the current cost of $1,000 per day for a hospital
room 1s rnot an overestimate for each patient
receiving radiopharmaceutical therapy and hospitalized for compliance with
10 CFR 35.75  licensees are required to provide a private room with a private
sanitary facility Considering this NRC requirement and the recent reference
cited in the final regulatory analysis on the cost of hospitalization, $1,000

per day for a hospital roon @ reasonable estimate

Comment. One comment aid that the description of the measured doses
I

reciived by family members was not consistent with the reference cited.

Response The commenter is correct An incorrect reference was given.

The final regulatory analysis provides the correct reference.

1V Coordination with NRC Agreement States

fhe NRC staff discussed the status of this rulemaking effort at two

public meetings: the Agreement State Managers Workshop held on July 12

AT,

1994; and at the All Agreement States Meeting held on October 24-25, 1994

\
e

The Agreement States expressed no objections the approach in this rule

Coordination with the Advisory Committee on Medical Uses of Isotopes
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This dose-based rule would, in some instances, permit the release of
patients with activities greater than currently allowed This is especially
true when case-specific factors are evaluated to more accurately assess the
uose to other individuals The individuals exposed to the patient could
receive higher doses than if the patient had been hospitalized longer. These
higher doses are balanced by shorter hospital stays and thus lower health care
costs In addition, shorter hospital stays provide emotional benefits to
patients and their families. Allowing earlier reunion of families can improve
the patient's stati-of-mind, which in itself may improve the outcome of the
treatment and lead to the delivery of more effective health care

The new 10 CFR 35.75(a) explicitly states that the S-millistievert
(0.5-rem) release criteria also a piies to breast-feeding children due to
raciopharmaceuticals contained in the breast milk of a woman who received an
administration. Realistically, a woman would not be denied release because of
the potertial transmission of radicactive materials in breast milk. Instead,
the woman would be given instructions, as required by 10 CFR 35.75(b), to
cease or to interrupt breast-feeding. The release could then be authorized on
the basis that the woman would cease or interrupt breast feeding as
instructed. It may also be necessary to provide instructions to limit
physical contact with children for a period of time

The WRC 1s adopting a new 10 CFR 35.75(b) to require that the licensee

provide released patients with instructions, including written instructions,

on how to maintain doses tu other individuals as dow as is reasonably

achievable if the total effective dose equivalent to any individual other than
the released patient is likely to exceed 1 millisievert (0.1 rem) This

requirement also requires giving instructions to breast-feeding women if the
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dose to the child 1s likely to exceed | millisfevert (0.1 rem) if there were
no interruption of breast-feeding

A requirement for instructions for certain patients was already
contained in 10 CFR 35.315(a)(6) and 35.415(a)(5), but the modified
requirement aads approximately 50,000 patients per year who are administered
lodine-13]1 for the treatment of hyperthyroidism and another 27,000 patients
who are breast-feeding to whom written instructions be given. The purpose of
the written instructions is to maintain doses to individuals exposed to
patients as low as 1s reasonably achievable. The instructions may be either
written only or written plus oral The NRC believes that written instructions
are necessary so that the patient and the patient's family and friends will
have a document to refer to rather than having to rely solely on the patient’s
memory and understanding of the instructions.

In the case of breast-feeding women where the dose to the child is

I1kely to exceed ]| millisievert (0.1 rem), the NRC would find it acceptable to

demonstrate compliance with the requirement to provide instructions if the
getermination of breast-feeding status is made part of the licensee's
procedural routine for patient release. However, there is no specific
requirement to maintain a record indicating that breast-feeding status was
determined prior to the release of the patient

The NRC 1s adooting a new JO CFR 35.75(c) to require that the licensee
maintain a record of the bas*s for authorizing the ve'iase Tor three years if
the calculation of external dose to other individuals, on which the release is
based, uses other than the following assumptions: the initial administered
activity, a point-source geometry, the physica)l half-1ife of the radionuc)ide,

an occupancy factory of 0.25 at | meter, and no attenuation of radiation in
y
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the requirements ¢ ( 3 o(a) required by 10 CFR

35.75(¢) Whi he | 5 ‘ ines @ patient must be held and then

released, the @ time to demonstrate that

the release Cr use any existing record to

establish the ion of radioiodine is a

basis for rele ation in Regqulatory Guide

8 )I{i‘ "R lease of 6\1? 1ent \aminist ) i d Mnft'! \dl\.“ a record of

the thyroid uptake must b ] 1 1se 11 not one the standard

conset'vative as case-specifi

factors are us addition to,

moditTy, the standard ¢ dl { mpt " ' D S { ne release

including the assumpt maintained




This recor¢ | ng ment 18 a modification of that in the proposed
rule The pro ( ar \ave required that a record be maintained of
the bas) i Lhi ent’ ) ¢ including all calculations performed, if
the total effect jose U1V it to any other individual other than the
released patien ALY 0 C miltiistevert (0.1 rem) in a year from a
single administratior Und the proposed rule, the major purpose of the
record was to d 'y Das for controlling the cdase to 5 millisieverts
(0.5 rem) to individua ose ‘ tient

who may receive more than one

administration in , U cons ration, based on public commnents and

consultation with y ACMUI, (RC m¢ al consultant, and the NRC Visiting

Medical Fellow, NR( - ded to delete this requirement. A review of

medical treatment outine practice that would result in

exceeding the 5-mill (0.%=rem) 1imit because of multiple
administration: ) i without the need to account for the dose
from multiple ini: §, maintaining records for the tens-of-thousands

of patient . » the dose to an individual is l1ikely to exceed

Il millisteve 0 1118 L) becomes an unnecessary burden, and therefore

has been deleted ach e s€ 15 10 be treated as a separdate event

upon which | ) ‘ vdge previous administrations 1is unnecessary

d1Ince Al reedain \é § not only a potential source of exposure

to members ¢ an and s but al

0 a potential source of

exposure to chi hrough brea: , the NRC is adopting a new 10 CFR
35.75(d) to 1s0o maintain a record of the basis for
the release o ! ast I N for three years if the administered
activity would be likel ult ' a4 total

effective dose equivalent to the

breast-feeding child e . ) S millisieverts (0.5 rem) if the mother failed
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to follow the instr
specified time Thu

significant radic

the woman was

radiolodine admir

time (2. ¢
radiopharmaceuticals
Guide 8B

Materials

Finally. the NR(

l(,\ (“" 35, ])‘J(‘(l]{":) ind 26 d

now that 1(1 (“ v{‘.' ,’E' Nat L

reworded t

35.415(a)(1) 1is

which was to 1imit the

was Introduced when part 21

CFR 35.415. The

the original inter

The three

Lvt Oy

ACNM (PRM

'\“\ d"vq(;’ ?,."w re

their di SPO¢

1ti1on

jele

()

Itrements

larify

rate d’ |

id not interrupt breast-feeding for the

reqguiring records for only the more

administrations The record could say that

e breast-feeding (e for therapeuti

interrupt breast-feeding for a specified

lc-99m pertechnetate) The activities of

this record are described in Regulatory

of Patients Administered Radioactive

ting 1ts requirements on written instructions in

(a)(5) because those paragraphs are redundant

for instructions In addition, 10 CFR

the original intent of the paragraph,

meter from the patient. The ambiguity

revised and a conforming change was made in 10

that was made was not fully consistent with

CFR 35.415(a)(1)

r Rulemaking

rulemaking submitted by Dr. Marcus (PRM-2

and the AMA (PRM-35-11) requested that

20 and 10 CFR part 35.

These requests

rulemaking are discussed below

Marcus and their disposition may be summarized

"*'..!d»?t:’m nt 1




P

Individuais ex
for diagnosis
(0.5 rem) Ih
(2) Amen
(30-millicuric
radionuc] ides
National Count
No. 37. "Preca
Therapeutic Am
the supporting
Report No. 37
(3) Dele
provisions of
40 CFR part 19
10 CFR part 20
contained in 4
emissions ftrom
to hospitals o
Furtherm
Act standards
separately pur

regulation und

sé¢ the annual radiation dose 1imit in 10 CFR 20.1301(a) for

posed Lo radiation from patients receiving radiopharmaceuticals
or Lierapy from 1 mii) levert (0.1 rem) to 5 millisieverts

e final rule grant this rea 61

1 10 CFR 35.75(a) (¢ to retain the 1,]110-megabecquere)

) 1imit for lodine-131, but provide an activity limit for other
consistent with the calculational methodology employed in the

i1 on Radiation Protection and Measurements (NCRP) Report

ution in the Management of Patients Who Have Received

ounts of Radionuclides." The final rule grants this request and
regulatory guide uses a calculational me thodology based on NCRP
to relate the dose to the quantity of activity in the patient

\ 7
|

te 10 CFR 20.1301(d) which requires licensees to comply with

Environmental Protection Agency’

environmental requlations in

O in addition to complying with the requirements of

The EPA regulations referenced in 10 CFR 20.1301(d) are
0 CFR part 190, which deals only with doses and airborne
uranium fuel cycle facilities. 40 CFR part 190 does not apply
r to the release of patients

ore, 10 CFR 20.1301(d) does not incorporate the EPA’'s Clean Air
n n-".lj L“ ;\'.17 ?‘. ""1' ;:;"':\ to host 'td}'. "H_" NKI 1S

suing actions with the EPA to minimize the impact of dual

er the Clean Air Act and to take agreed upon actions that will

>
o
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lead to EPA recision of 40 CF} { ¢ o1 T State

licensees

Because the referencr to EPA has nothing to

10 with the patient release 1ssu ) ( pact o petiticner, the

final rule denies this

The request may be summiarized a¢

",' l“W’

(1) Adopt a do nif ts (0.5 rem) for individual:

exposed to patients whe opharmaceuticals The

final rule grants this

Permit licensees authorize rele ¢ hospitaiitzation any

patient administered a radiopharmace 1Cé dless of the activity in the

patient by defining "confinem confinement in a

hospital, but also confinement in i ' sid Ihe final rule denies

this request

Finally, the requests mad A did not all pertain to the issue

of patient

elease fhe fina ule grants the request pertaining to patient

release, 2., that the radiation dose limits 10 CFR 20.1301 should not

apply to d duals exposed pDat ! ‘ the dose 1imit to the
L . o

individuals hange the tern

"hospitalized" in term "confined" was

denied for the reaso related to the subject

f patient release (that should clear ‘ t 20 that part 20 does not

limit the intentior

or the purpose of

medical diagnosis ¢ be hand| t of another rulemaking,

"Medical Administrati { L) ydioactive Materials,'

which was

pubiished as a p

¢ 8 Vi
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| Lonsistency with 1979 Medical Pol v tatement
un .q!»v jJary Q ;!;l 44 PR} 4 th f‘. { ibl hed a Statement §
General | Y n the Requlat ! f the Med { { Rad tope T}
T 1 1 tatement f the { licy tate [ hi "' W ntinue 4 rea T ¢
med d LR 't rad "" i nece ary 1 py V 16 tor the {{al ' v fety
I workers and the general put he rule cor tent with tt
tatement bhe ause ' puUrpose 4 t pre v id s t b “"‘ o f individua
membey of the public exposed to patient admir tered radioactive materia
The econd tatement of the i y tate The NI W requlate the
raglation afety ot patient where justified by the 1 k to patient and wher
voluntary tandard ' mi ance with thest tandard ar nadequat ¢
hi tatement not relevant to the rule because the rulé {06 not affect
t he afety of patient themse v The rulé nstead affect t he afety of
ndividua XPOSE 1 10 ‘w(“v.vd
the third tatement f the policy tate "“The N will mi mi 9
?Vt"\. 10N "<'," meagi« (1’ v_l‘,h“,-,}"? r\"l”](\} ‘f" ient and nt 't hey area
traditionally considered to be a L‘:l". T e practice f medicine ' The vruli
\ COr *ont with thh tatement becaust ' place . requirement n thi
aamin 01 f radioactive material t patient ind because the releast ¢
patient aamis tered radioactive material ha ong beer ' lered a matter
of reguiatory concen Lo P L L members T Uhe i .' rathey that ely 4
matter f medica judgement
:'un t h tinal ule O1 idered to be cor tent witl b 1979
medaical poliicy tatement
’
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f mpatibiliity for Agreement

par 1
A {
Agreement tats

NRC and State

‘\1[~i!4

Agreement State t ) ( | requirement

strinaent that




‘.\’J'J'!(dh(]_y affect Ing the quall ( \wuman environment, and therefore
environmental impact statement 10 The final amendments clarif
the pertinent regulatory language to { plicitly the relationship

between 10 CFR part 20 ai ¢ to release of patients, and
revise the release ¢ ‘ iving radioactive material for
medical use from an ac expected
that there will be relat L1 ange ose to the public

to the environment a

The final environmental 50! . 1ing of no significant impac

on which this determination 1s ba { lable for inspection at the NRI

Public Document Room, 2120 | Lower Level), Washington, DC. Sing

copies of the environmental a of no significant

impact are avallable as indicy in th URTHER INFORMATION CONTACT

heading

X Paperwork Reduct

This final rule amends information collection requirements that are
subject to the Paperwork Reducti ct of 80 (44 U.S.( 350] et seq. ).
These requirements were approv @ i of Management and Budget,

approval number 3150-0010

The public reg ird I 118 « ( on of information is

estimated to averaae 13 hou D 1 ¢ r year, Iincluding the time for
reviewing instructi

data needed, and

completing and revie

Attachment
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X1 Regqulatory Analysi

ihe NRC ha prepare
The analy
final reqgulator
C UM nt } 11

are available ¢ indi i ( FURTHER TNFORMATION

CONTACT heading

"l'(lh'd""\ Flexi1bi |l ification

required by the Regulatory
the NRC certifies that t! ule will not signit

‘.rd!,'\ econon

substantial number o mall entiti¢ u affects medi

byproduct material licensee The impact of the final rule will not be

signiticant because the final ri asi ly represents a continuation ot

current practice

X1V Backfit Analys

The NRC has determined that the backfit

apply to this rule and, therefore, that

analysie

this rule, because these amendment: any provi¢

backfits a: e 1! R 50.109(a)(1)




quiremer

For ) { amt ¢ under the author

Atomic Enerc { 1954, * the ( Reorgar

amended:; and 5 |\ He 53 2 adopting th

am.-r.Jdament

TANDARDS FOR




Section 20.1002 1s revised to ruad as fol)ows

§ 20,1002 Scope

[\rll' 1|[‘L“
ust t"” “'.
pecial nuclear material
under part 30 through 35, 39, 40, 5C

]
"W .

Iimits in this part do not ‘,H,l, to dos ckaround radiation,

exposure of patients to radiation for the purpose o cal d

1agnosi

therapy, to exposure to individuals administered radiocactive material and

released in accordance with § 35.75. voluntary participation in medical

research programs

in § 20,1003, the definiti cupational dose and publi¢

are revised to read as follows

§ 20.1003 Definitions.

Nete to Commission: The definitions of occupational dose and pub)i
dose include changes included in SECY-95-140, June 1, 1985

0c¢ Updt 1onal dose means the do!

of employment in which the individual’

ragi1ation and { ragioactive mater




lance wit!

gose means the do | by a membe
radiation and/or radio: e material releases
wurce ot radiation und
upational do
radiratior
aaministere

from veiunt:

301, paragraph (a)

.1301 Dose limite for individval members

juail membey




©
-
programs, and from the licensee’ 115§ a f radioactive materia nt
sanitary sewerage in accord ace with § 20.2003, and
(2) The dose n any unresty ted area from externa Irce X | Vé
f the d f ntribut ! fron patient acdmir tered rad active materia and
rejeasea 1 d Oy 1“1\‘ witt b‘ .‘E‘ 7¢ {0¢ ' t exceed Oué i r_ \ mSy, iy
(Hgy One ' Uy
" - » » A
PART 35--MEDICAL USH F BYPRODUCT MATERIAL
- The authority citation for part 35 con®inue to read as f low
Authority secs. 81, 16!, 182, 183, 68 Stat. 935, 948, 953, 954, a
amended (42 U.S.C., 2111, 22C Zed 2233 e ¢U1l, o8 >Statl 1 24¢ a
amended (42 U.S.C. 584))
v} In Section 35.8 paragraph (b) 1S rey ed to read a follow
§ 35.8 Information collection requirements: OMB approval.
» = . » »®
(b) I'he approved informatior ( ction requirement ntaine n ti
part appear in §§ 35.12, 35.13, 35.14, 35 10.82, 38.2 B. 8l 30.89;
35.13, 35.50, 35.51, 35.53, 99, 35.60, 35.61, 35.7 35.75, 35.80, 35.9¢
35.204, 35.205, 35.310, 35.315, 35.404, 35.406, 35.4] 35.415, 35.60¢
3 K 61 \E C'i- :l’ 63l t ‘:.. 3 15 536 18 R4 -' 643 C .;f rnd
3k ".a’
\
|
|




Secton 35.75 is revised to read as follows:

§ 35.75 Release of individuals containing radiopharmaceuticals or permanent
implants.

(a) The licensee may authorize the release from its control of any
individual who has been administered radiopharmaceuticals or permanent
implants containing radioactive material if the tota)l effective dose
equivalent to any other individual, including a breast-feeding child, from
exposure to the reieased individual is not likely to exceed 5 millisieverts
(0.5 rom),1

(b) The licensee shall provide the *~leased individual with
Instructions, including written instructions, on how to maintain doses to
other individuals as low as reasonably achievable if the total effective dose
equivalent to any other individual is 1ikely to exceed 1 millisievert
(0.1 rem).

(c) The licensee stkall maintain a record of the basis for authorizing
the release of an individual for 3 years if the calculation of external dose
to other individuals, on whic 1@ reiease 1s based, uses assumptions other
than the following

(1) The initial administered activity;

A point-source geometry;

Regulatory Guide 8.39, "Release of Patients Administered Radioactive
Materials," describes methods for calc doses to other individuals and
contains tables of activities 1ike cause doses exceeding &
millisieverts (0.5 rem)




lhe physical half-1ife ¢ e radionuclide;

An occupancy factor of 0.25 at 1 meter: and

No attenuation of radiation in tissue.

The licensee shall maintain a record for 3 years that instructions
were provided to each patient, who is breast-feeding, prior to release. This
record 1s needed o 5 n caces where instructions

required by paragraph (b) to interrupt breast-feeding, the breast-feeding

child could receive a total effective dose equivalent exceeding

S millisieverts (0.5

§ 35.315 [Amended)

paragraph (a)(6) is deleted

9 ! 35.415, paragraph $ revised and paragraph (a)(5) is

deleted:

§ 35.415 Safety precautions.

or the human research subject in the same

room as an individual wh s not receiving radiation therapy unless tne dose

Attachmen.




at 1 meter from the patient or human research subject is less than 2 millirems

(0.02 millisieverts) in any 1 hour

Dated at Rockville, Maryland. this day of

For the Nuclear Regulatory Commission.

John C. HoyTe,
secretary of the Commission,

Attachment 1
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NCRP Report No. 37 use the following equation to

until time t at a distance r from the patient:

Where accumulated exposure at time t, in roentgens,
conversion factor of 24 hrs/day times the tot
integration of decay (1.44),
specific gamma ray constant for a point source., R/mCi-h
at 1 cm.
initial activity of the point source in mil
at the time of the release,
physical half-1ife in days,.
distance from the point source to the point of interest
In centimeters,
exposure time in days
This guide uses the NCRP equation (Equation } the following manner

to calculate the ac /1t1es at which patients may leased,

\

The dose to an individual likely to receive the highest dose from

exposure to the patient 15 taken to be the dose to total decay.

V3 L \

Therefore. (l-e " ) 1s set equal to 1.

assumed that 1 rnwy\[g;-r\ 16 9.;‘“‘“'

tn
(SR

The doses are calculated using the sical half-1ife of the
ionuclide given in Appendi A do not account for the
logical half-1ife

gamma ray constant and h

ed 1n nuc ]F'd“ medic




For radionuc)ides with half-lives greater than 1 day, it

\

assumed that the individual likely to iceive the highest dose

from exposure to the patient would receive a dose of 25 percent of

the dose to total decay (0.25 in Equation 2) at a distance of

r

100 centimeters. Selection of 25 percent of the dose to total

decay for estimating the maximal likely exposure is a judgment

based on time-distance combinations believed to occur when

instructions to spend as little time as possible near the patient

are qiver

tor radionuclides with half-lives less than 1 day, the factor
1s used in tquation 3 with the assumption that the time that

individuals will spend near the patient wil

be | ed. However,
this assumption may not be valid when relatively long-tern

averaging of behavior cannot be assumed

for radionuclides with a half-1ife greater than

U(oo)

radionuclides with ' 2 e than ] day
4.61Q,T,

(Equation 3)
00 cm)

tquations 2 and 3 calculate the dose from external exposure to gamma

radiation lhe equations do not account for internal

members and members of the public because the from intake

individuals is normally expected to be small (less than a few perce

the gamma dose (see Section 3.2 of Appendix B) rther, the

ul

equations above dc not apply to the release of breast-feeding rmothers if they

continue to breast-feed, Breast-feeding must be considered ¢

( separat

'.‘:\r a.
dgescribed below
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REGULATORY POSITION

ACTIVITY LEVELS
Activities for Release of Patients

Licensees may demonstrate compliance with the dose limit in 10 CFR 35.

for release of patients from licensee control if the amount of the

>

radionuclide in the patient's body at the time of release is less than the

value in Column 1 of Table 1 or if the dose rate at 1 meter (from the patient

centerline) is less than the value in Column 2 of Table 1 for that
radionuc]ide The release of mothers who might breast-feed after release may
also be based on Columns 1 and 2 of Table 1, but Columns 3 and 4 cannot be

used to determine when instructions must be given The instructions that must

be given to women who might breast-feed are discussed later in this guide

Activities Requiring Instructions
Licensees may use the values in Column 3 or Column 4 of Table
determine when instructions must be given to patients who are not
breast-feeding. Column 3 provides activities above which an individual could
receive a dose of 1 millisievert (0.1 rem) or more. Column 4 provides
corresponding dose rates at 1 meter, based on the activities in Column 3.
[f the released patient is a woman who will be breast-feeding after

release, licensees may also use Table 2 to determine when additional
instructions on the cessation period must be given to the patient to meet the

requirements in 10 CFR 35.75(b)

L
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Table i. Activities and Dose Rates for Authorizing Patient Release and Giving
Instructions’

— S — P ———

Column 1} } Column y

-
Cqumn 3 Column 4

Activity Below | Dose Rate at §

Which Patients |1 meter at |

May Be ’Hh1ch ‘

| Released Patients May |

' ' Be Released ]

Radio- ; '

WQBFJJFS,"_iwAﬁ?gjlﬂﬂpiﬁgﬂl~4, _(mrem/hr) ' (mCi) ) (Gbg) _L*‘.i@rem/hr)

Ag-111 ) 20 3 1 100 2

(4
At WR.AL SN B .- SR WA/ TERm——

o — e — ,.~..~_..._..____..._.~._{
p\h ] 98

: 3 0 ; 4 |
b e e - - — - — S — 4 -

Requ]r]ng 1 mater
Instructions | Requiring
Instructions |

I
Activities I Dose Rates at 1

RSN A

Cu 64 200 : 4 5

Ga-67

. ; 4 |
L. 2 ST - - A —-— .

1-123 ’ ' 0 30 4
}_ ——————— S — - - -

[ 1 2 (
(:mplawt‘

e —r————

[-125
1-131

—

SRS S S—

In

——

[y
»P 3¢

Pd-103
implants

§ =N
~

|
|
|
i |

L
-~
on

e SN——

oo

|
|
;»u—«» —4

Values rounded to one significant figure, except in a few instance
where 1t wus considered appropriate to use two significant figures The
detaiis of the calculations are shown in NUREG-1492, Qfacfat“?v Analy
Criteria for the Release of Patients Administered Radioactive Na’eryaf
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Calculations Based on Case Specific Factors

Licensees may calculate the maximum likely dose to an indivi

he patient on a case-by-case basis to ac ( tor

patient In such cases, licensees may be

a patient with

radiocactive material in S of the activity stes ) Table 1 and still

demonstrate compliance w \ h annual dose limit

Licensees may take int

account the effective hal life of the radioactive material and other factor

that may be relevant to the particular case.

Appendix B contains procedures for performing case-specific dose

caiculations, and it describes how various factors may be considered in the

ulations
INSTRUCTIONS
Instructions for | s To Be Released

If the total effective dose equivalent an individual exposed to a

patient is likely to exceed 1 millisievert (0.1 rem), 10 CFR 35.75(b) require:

that the released patient be given in: ons, including written

Instructions, on how to maintain doses individuals

reazonably achievable

The instructions should be specific to ‘eatment given, such

as permanent implants or radioiodine for hyperthyroidism or

thyroid carcinoma,

or they may include addition information for individual situations. The

instructions should include a contact and phone number 1 case the patient has
any questions. ne instructions r1ate, the need for

Maintaining distance from other persons, including sleeping

arrangements and minimizing use of public transportation,
Minimizing time in pub shopping

centers, theater:

Maint




Taking precautions up to certain given date

The Society of Nuclear Medicine published a pamphlet in 1987 that
prevides information for patients receiving treatment witt

1
and

This Iiﬁ.’ll"?:|.-1 was prepared )f}l"?’.v Dy Society of Nuclear Medicine

NR( The NRC considers the instri ( in this pamphlet to be acceptable

instructions for patients, a Spe ¢ information is given to patien
regarding any case-specifi actors However, licensees may develop their own
instructions, addressing the items discussed above as appropriate

Sample instructions for patients who have received permanent implant:

are given in Appendix

Additional Instructions for Release of Women Who

after Release

[f the patient to be released is a woman who couid be breast-feeding
after release, Table 2 provides information and instructions on the cessation
period for the radionuclides currently used in medical diagnosis and
treatment. The instructions are appropriate for the normal dosage ranges
shown, but if the activity administered is outside this range, the

instructions may not be approj riate and may have to be modified.

"Guidelines f¢ o Radioiodine Treatment
Nuclear Medicine 987. Th pamphlet may be obtained fron

Nuclear Medi ine, 136 ( Avenue Now , NY 10016-67

ALY 1
DRAFT June 14,




Note to Commission: The following table, Table 2, "Instructions foe
Breast-feeding Women," will be repiaced by an easier-to-use tadle
that will give thresheld quantities for when instructions should be

given to breast-feeding women and when records shculd be kept to
meet § 35.75(d).

TOVRIIEL N A AR IO RS S B 00T VLR VSR N M A e TN N BT AR S T 0 RS T PRI A S AR B TS




pharmaceutical | mCi (MBg) | feeding' Required?*

21
S

Table 2

Instructions for Breast-Feeding “omen

O e e

T
Dose to l .
infant if no | {
Administered | interruption | | Recommendation on
Radio- Activity* | of breast | Instructions | interruption of
breast feeding’

W———

| Ndl
1S necessary 1o
avoid thyroid
blation in the

l

|

|

1

| Complete cessation
i

|

|

I infant

e s c————————

| Interruption for
| about 24 hour:
- 05— &

None

3-20 | no None

et ——————————— . e—

ity normally admis

culated for the maximum administered activities shown in
¢ ‘ sinaller activity were administered, the doses would be
nroportionally smaller The doses are calculated for newborns; doses to a
one-year-old would be le “han half the doses shown. If a dose range is
sthiown, the range is due to individual variability and measurement variability
as indicated by different measurements of concentrations in breast milk. The
ao include internal doses only; external doses due to
nursing were found to be smal! relative to

Column

close contact during
g the maximum of the internal dose
range The details of the calculations are shown in NUREG-1492

"Regulatory
Analysis on i for the Release of Patients Administered Radioactive
Material ."

The decision on whethey “wctions are required by § 35.75(b) i:

based on the maximum value of range for the newborn exceeding 0.1
rem,

the duration of interruption is
a newborn infant to less than 0.1 rem.
received by most infants wou

reduce the maximum dose
dosec that would be
ow 0.1 rem The physi

1 be tar bel cian may
on. increa Or decreasing the duratior

interruption somewhat depending on the mother

or interruption of breast feeding

A
4
1iscretion in the recommendati

DRAFT June 14. 1995 Attachment




99m DTPA
9%m MAA

99
ti'\ h'q( t

QQHAUIMADA

1c-99m
glucoheptonate

B Rl deall il
Tc-99m HAM

s ee——————"
MIBI

MDP

PYP

99m

99m RBC’

vivo labeling

l

”H__QWM“HMF

99m RBC's 1in
vitro labeling

Y
i

|

"

99m
colloid

*.ul?ul

Interruption for
about & ho

ur

intery \;{)". ion f(

VUt

Interruption
about 6 houy

e —————————————————————————

Interruption for
about 6 hours

Tc-99m DTPA
aerosol

[c-99m MAG3
s 5

lc-99m WBC®

trate

7 ci

1 None

ibout
- -

}

none

DR
nterruption ftov

24 hours

AU I W ———

51 EDTA

.
omplete cessation
s b -d AL DAL L.

Interrupt

bout




RECORDS

There 1s no recordkeeping requirement for patient releases based or

lable 1 However, 1f the release of the patient is based on factors other

than the standard conservative assumptions on which Table | based,

10 CFR 35.75(c) reguires that the licensee
the basis for the release

Records should include (1) the patient’s name, (2) the radioac

-\

material, (3) the administered activity, (4) the date and time of

|

d\ilY',H'H"\"‘d" 10N, \5; the .gjdft' dh'. t1me of !V.;_ [‘dt‘lt‘l”“ 'Qg]‘,“,_‘,‘

¢

case-specific factors that were used i alculating the dos

\ U

individual, and (7) the estimated dose to an individual exposed to the

patient In those instances for which a case-specific lculation applies to

more than one patient release, the calculation need not be performed again

IMPLEMENTATION
The purpose of this section is to provide information about the NR!
staff’s plans for using this regulatory guide
‘v\cv‘L‘T ! LNc LdSée in which a 11\!""=§:t use an ac
,

method for complying with 10 CFR 35.75, the method described

the evaluation of a licensee's compliance witl




APPENDIX A

Table A-1. Half-Lives and Exposure Rate Constants
of Radionuclides Used in Medicine

e . e e e e et et .+ et e e

Ha]f Exposure Exposure

Radio- Life Rate Constant ' ' Rate _
nuclida (days)' | (R«cm”/mCi-h) ' Constant’

7.45 | 0.150 } Pd-103 16.97 | 0.86

|
4 (R-cm’/mCi-h)
?
|

| Au- 195,/-. -‘,_44 ,59'

27

(implants)

S PR S S—

[-131]

In 111

.83

Keith F. Eckerman, Anthony B. Wolbarst, and Allan C. B. Richardson, Federal
Guidance Report No. 11, Limiting Values of Radionuclide Intake and Air
Concentration and Dose Conversion Factors for Iﬂhd]J(th _\ubmev\1~ n, and

Ingestion, Report # EPA-520/i-88-020, Office of Radiation Programs, U. S.
Environmental Protection Agency, Jashxhuton. OC, 1988.

The exposure rate factor includes gamma rays and x-rays with ar energy above
11.3 keV. The 11.3 keV cutoff is the one used in NCRP Report No. 41,
"Specification of Gamma-Ray Brachytherapy Sources," 1974. The expnsure rate
constant was calculated from the following equation

WR-cm dis
,_.'H(LP - s . : M.

(1,332 ~ \ ! =
mCi-hr mCi-h (100 cm) £ gm-cm
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the energy of the gamma ray or x-ray i in Mev,

the probability of decay of gamma rays or x-rays with enerqgy

per disintegration Values for E, and f, were taken from

Bernard Shleien, The Health Physics and Radiological Health

Handbook, Revised Edition, Scinta, Inc., 1992, pages 294-334

Re-186, Re-188, and Sn-117m the values for E, and f. were taker
"

from Laurie M. Unger and D. K. Trubey. S
Constants for Nuclides Important to Dosimet
Assessment " ORNL/RSIC-45/R1, 1982
the linear energy absorption coefficient in air of photon
of energy £,, taken from Radiological Health Handbook,
Department of Health, Education, and Welfare, 1970
page 135.
the density of air at standard temperature and pressure, taken t(

be 0.0012929 gm/cm

pecific Gamma-Ray D
y and Radiological

The details of the calculation of the expos ‘ate factors
Table A-2, Appendix A to NUREG

R. Nath, A.S. Meigooni, and J.A. Meli, "Dosimetry on Transverse Axes of
and Ir Interstitial Brachytherapy Sources," Medical Physics, Volume 17
Number 6, November/December 1990. The exposure rate constant given is a
measured value averaged for several source models and taking into account the
attenuation of gamma rays within the implant capsule itself.

Ravinder Nath, Yale University School of Medicine, letter to Dr. U. Hans
Behling dated March 31, 1993 The exposure rate constant given is a measured
value that takes into account the attenuation of gamma rays within the implant
capsule itself

11¢ able (N:\) el S ( L11 S based on bet ssion rather
emission




APPENDIZ B

PROCEDURES FOR CALCULATING DOSES BASED ON CASE-SPECIFIL FACTORS

IN certain situations, a licensee may release a patient with an activity

higher than the values listed in Table 1 for a specific radionuclide
Licensees may calculate the potential doses to individuals exposed to
receiving treatment with radioactive material on a case-by-case basis to
account for certain factors specific to an individual

According to 10 CFR 35.75, a record must be kept for 3 vears of the
basis for the release of the patient if the release of the patient is based
otrer than standard conservative assumptions, For this requirement, the
individual retains the initial administered activity, standard conservative
assumptions are: a point-source geometry, the physical half-1ife of the
radienuclide, an occupancy factor of 0.25 at 1 meter, and no attenuation of
radiatien in tissue.bioleogical elimination rather than just the physical

half-life of the radionuclide or an occupancy factor other than 0.25 at one

meter, or includes consideration of the attenuation of radiation by bod;

tissue of the released individual

The following equation is generally used to calculate doses:

34.61Q,7.¢

(Equation B
(r)

patients

on

1)




Where D(t) = dose to total decay.
34.6 = conversion factor of 24 hr:

integration of decay (1.44),
exposure rate constant,
initial activity at the start
p'.y“(q) '.d]f ]l‘t-.
exposure factor that accounts for the different
occupancy times and distances when an individual
1§ around a patient 1is value is typically 0.25

when the distance 1s

stance This value ) ty"hzlil’\v 100 cm
EFFECTIVE

A licensee may take into account the effective half-life of the
radioactive material to demonstrate compliance with the dose limits to members

of the public stated in 10 CFR 35.75. The effective half-life is defined as:

Where = biological half-life of the radionuc)ide,.
physical half-life of the radionuclide

Using the effective half-life, Equation B-1 beco

¢

\I"

with the factors defined as above, T, , the effective half-life.

fFor radioiodine, the effective > comprises the effective

half-1life of extrathyroid 10d10e (1.e., ex1sting outside of the thyr

’ 2 £
the P,'ft,‘[ veé halt 1fe




effective half-life for the extrathyroidal and thyroidal fractions (i.e

and F.. respectively) can be calculated with the fol lowing eguation

Where 1 biological half-1ife for extrathyroidal iodide

biological half-life o ) » following uptake by

[?"y"‘xa] "dl‘ 11f¢ of

Thyroid Cancer Example: Calculate the maximum 1ikely dose to an individual
exposed to a patient who has been administered 100 millicuries

(3,700 megabecquerels) of indine-131, 3 to 4 weeks after thyroid cancer
surgery, for the treatment of thyroid remnants and metastases.
factor 1s 0.25 at 1 meter.

The occupancy

solution: In this example, we will account for the elimination of iodine-131

from the body by using the biological half-lives appropriate for thyroid

cancer to calculate the dose It is generally recognized that, after surgical

removal of the thyroid, the uptake of iodine-131 by the thyroidal remnants and

metastases does not exceed 5 percent of the administratior [t will be

necessary to consider the diffeent biological half-1ives for thyroidal

extrathyroidal iodine The following assumotions are made in thi:

a




TIODINE-13]1 PARAMETERS FOR THYROID CANCER EXAMPLE

Physical half-1ife of iodine-131]

Extrathyroidal fraction, |

Biological half-l1ife of extrathyroidal fraction, T
tffective half-life of extrathyroidal fraction.
Thyroidal fraction, |

Biological half-1ife of thyroidal fraction,
Effective half-life of thyroidal fraction,

Specific gamma ray constant, [

Personal communication, M. Pollycove, M.D.. Visiting Medical Fe
Nuclear Requlatory Commission, Rockville, MD, April 1995,
International Commission on Radiological Protection (ICRP)Y. "Radiation Dose

to Patients from Radiopharmaceuticals," ICRP Publication No. 53, March 1987.

The total dose comprise the doses from the extrathyroi

fractions The equation i¢

34.6TF.Q

4

values from above,
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Therefore, thyroid cancer patients administered 100 millicuries
(3,700 megabecquerels) of iodine-13] or less would not have to remain under
licensee control and could be released under 10 CFR 35.75, assuming that the
foregoing assumptions can be justified for the individual patient’
the patient is given instructions

In the example above, the thyroidal fraction, | 0.05, 15 a
conservative assumption For those individuals who have had surgery to remove
thyroidal tissue, F, is typically smaller and, in some cases, F. is known for

a specific individual

Hyperthyroidism Example: Calculate the maximum 1ikely dose to an individual
exposed to a patient who has been administered 33 millicuries

(1,200 megabecquerels) of 1odine-131 for the treatment of hyperthyroidism
(1.e., thyroid ablation). The occupancy factor is 0.25 at 1 meter.

1

sSolution: In this example, we will account for elimination of iodine-131 from
the body by using the biological half-lives appropriate for hyperthyroidism to

calculate the dose. It will be necessary tc consider the different biological

half-lives for thyroida! and extrathyroidal iodine. The following assumption

are made in this example

JIODINE-131 PARAMETERS FOR HYPERTHYROIDISM EXAMPLE

life of iodine-131,
Extrathyroidal fraction, |
Hmlm_,'uu' half-1ife of Qv,-'tv",‘tr\yv‘*k;Md'\ fraction.
Effective half-life of extrathyreidal fraction.
Thyroidal fraction,
Biological halif-1ife

ive half-life of thyroid

gamma ray constant,

Personal communication, M. Poll

Nuclear Regulatory Commi

nment




International Commission on Radiological Protection P) "Radiation

to Patients from Radiopharmaceuticals," ICRP Publication No. 53 (March

\

The to | dose comprises e doses from the extrathyroidal

hyroidal actions The equation

Substituting the values from above, the dose to

34 . 6(2.2R-cm" /mCi-h)(0.45)(33 mCi)(0.2
(100 cm)
1+h)(0.55)(33 mCi)(5.8
(100 cm)
D(eo) 0.008 +

D(eo) 0.208 rem

i'i(‘y’w?’.‘vw‘ ';»;;Q-V!",y!pl;[ patients administered 33 mi!

(1,200 megabecquerels) of iodine-131 oy 23S would not have to remain under

licensee control and could be released under 10 CFR 35.75

EXPOSURE FACTOR

The distance
proximity ot the
determining the
have few 1t any

immediately, anc




of 025 to 0.125) This would allow an individual
activity that is higher than that specified ir
quide On the other hand, if the patient need:
exposure factor will have to be increased to
exposure of the individual caring for the patient

In general, the NRC does not believe that the exposure facto
less than O y because i s not possible to avoid somecne being
the patient at all time: Lower values for the exposure factor ar
specifically prohibited by the regulation, but must

of the calculation, as the record will be subject to inspection.

Example: Calculate tne maximum likely dose to ar individual exposed to a

patient who has received 10 miilicuries (370 megabecquerels) of iodine-131.
The patient lives alone and will not be working.

Solution: The dose is calculated using Equation B-1

- A

34.61rQ, 7.t

Since the patient lives alone and will not be returning to work., and

therefore will not be around the public, the exposure to an be reduced

I 1

0 ¢

129
34.6(2.22 Rem”/mCi-hr) (10 mCi)¢(

(100 cm)

| rem) , the patien
released and instructions to e 1€l are not required Becaus
adaministered activity would indicate instructions and a record
maintained based on the in Table 1, it is recommended that
the calculs

te




Exampleo Calculate the maximum Yikely dose to an individual exposed to a

patient who has received 10 millicuries (370 megabecquerels) of fodine-13)

The patient requires extensive care because of other medica) conditions

Solution




34.6rQ,7,(0.25)
g RS (Equation B-9)
(100 cm)*

Substituting Equation B-9 for D, in Equation B-8, the dose after attenuation

becomes
34.61Q,7,(0.25)(e™)

(100 cm)*

D= (Equation B-10)

Example: Calculate the maximum 1ikely dose to an individual exposed to a
patient who has received a permanent implant of 60 millicuries
(2,220 megabecquerels) of fodine-125. The following factors apply:

F=1.11 Rem*/mCi +hr,
T, = 60.2 days,
pu= 0.3687/cm (Ref. B-1),
5 HVLs = 9 cm (assvme 5 Half Value Layers in soft tissue;
1 Half Value Layer for iodine-125 = 1.8 cm).

There is a significant reduction in the exposure rate from the shielding
effects of the source capsule. The I of 1.11 Rem'/mCih for fodine-126
already accounts for the reduction in exposure rate from attenuation by the
source capsule.

Based on empirical assessment involving patients with implants, soft
tissue shielding for iodine-125 is 1ikely to exceed 5 or more half value
layers (Ref. B-1).

$alution: The dose is calculated using Equation B-10:

34.6(1.11 Rien’/mCi-hr) (60 mC1) (60.2 ) (0.25) (e /" )
(100 cm)*

D= 0,107 rem (1.07 mSv)

DRAFT: June 14, 1995 23 Attachment 2
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I STATEMENT OF THE
PROBLEM

Each year in the US,, radioactive pharmaccuticals
or compounds or radioactive implants are
administered to roughly & (o 9 million patients for
the diagnosis or treatment of discase. These
people can expose others around them o
radiation until the radioactive material has been
excreted from their bodies or has decayed away.

NRC's patient release criteria in 10 CFR 3575,
“Release of patients containing radiopharma-
ceuticals or permancnt implants,” are as follows:
“(a) A licensee may not authorize release from
confinement for medical care any patient
administered a radiopharmaceutical until either:
(1) The measured dose rate from the patient is
less than 5 millirems per hour at a distance of

1 meter; or (2) The activity in the patient is less
than 30 millicuries; (b) A licensee may authorize
the telease of a patient administered a permanent
implant only if “the measured dose rate is less
than 5 millirems per hour at a distance of

1 meter”

On May 21, 1991, the NRC published & final rule
that amended 10 CFR Part 20, "Standards for
Protection Against Radiation” (56 FR 23360).
The rule contained limits on the radiation dose
for members of the public in 10 CFR 20.1301.
However, when 10 CFR Part 20 was issued, there
was no discussion in the supplemental information
on whether or how the provisions of

10 CFR 20.1301 were intended to apply to the
release of patients, thereby creating the need to
address this issue.

Because some licensees were uncertain what
effect the revised 10 CFR Part 20 would have on
patient release criteria, three petitions for
rulemaking were received on this issue. The first
petitior, submitted by Dr. Carol S. Marcus
(PRM-20-20, 56 FR 26945), requested that the
NR(

(1) Raise the annual radiation dose limit
in 10 CFR 20.1301(a) for individuals exposed
1o radiation from paticnts receiving

radiopharmaccuticals for diagnosis or therapy
from 1 millisievert (0.1 rem) to § millisieverts
(0.5 rem),

(2) Amend 10 CFR 35.75(a)(2) to retain the
L 110-megabecquerel (30-millicurie) limit for
iodine- 131 (1-131), but provide an activity
limit for other radionuclides consistent with
the caleulational methodology employed in
the National Council on Radiation Protection
and Measw ements (NCRP) Report No, 37,
“Precautions i the Management of Patients
Who Have Received Therapeutic Amounts of
Radionuclides” (NCRP70).

(3) Delete 10 CFR 20.1301(d) which requires
licensees to comply with provisions of EPA’s
environmental regulations in 40 CFR Part 190
in addition to complying with the
requirements of 10 CFR Part 20,

The second petition, submitted by the American
College of Nuclear Medicine (ACNM)
(PRM-35-10, 57 FR 8282, as revised by
PRM-35.10A, §7 FR 21043), requested that the
NRC:

(1) Adopt a dose limit of § millisieverts (0.5 rem)
for individuals exposed to patients who have
been admimistered radiopharmaceuticals.

(2) Permit licensees to authorize release from
hospitalization any patient administered a
radiopharmaceutical even if the activity in the
patient is greater than 1,110 megabecquerels
(30 millicuries) by defining “confinement” to
include confinement in a private residence.

A third petition (PRM-35-11, 59 FR 37950)
dealing, in part, with these same issues was
submitted by the American Medical Association
(AMA). The main point of the petition is that
the radiation dose limits in 10 CFR 20.1301
should not apply to individuals exposed to the
patient.

Since the petitions submitted by Dr. Marcus, the
ACNM, and the AMA all address the patient
release criteria in 10 CFR 35.75, the NRC decided
to resolve these petitions in a single rulemaking.

NUREG-1492
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RULEMAKING
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4.1.1 Diagnostic Administrations

L1 Estimates of the Number of Dhagnostic

Procedures Performed




Fable 4.1 Estimated Number of Diagnostic Radiopharmaceutical Procedures Performed in the US
Between 1972 and 1952

Y ear
1980

Source

Examination

Fype ACR  MODS  Johuson RED1  RED2  RED2Z  Parker

gatbum- (Craa

Age and Sex Distribution of Patients




Table 4.2 Estimated Radiopharmaceutical Use for Diagnostic Procedures in the US
in 1993

Average Activity Total No. of

per Examination Examinations
(Radiopharmaceutical) (MBqg) (mCh)

Examination Type

R

Lung Perfusion

| Om MAA
| ung Ventdation

\.

Ig‘\l nd

“m DTPA
| 4] ’H“ih‘l,.l
Cardiovascular
e-99m RB(
F'e-99m phosphat
' 201 chloride

Fumot




Table 4.2 Age and Sex Distribution of Patients Having Nuclear
Medicine Examinations

Male Female Total

{“¢) (%) | %

4.1.2 Therapeutic Administrations
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Radioactive Materials Used in Permanent

Implants (Brachytherapy)




4.2 Asse.sment of Doses to
Individuals Exposed to
Patients Administered
Radioactive Materials
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Table 4.4 Number of Annual Therapeutic Administrations in the U.S. (significant gamma-cmitting
radionuclides only)

Activity per Estimuted No, of
Mherapeutic

Administrations

Radionuchide Administration

(MBq (mCi))

Procedure Employed (per year)
Uhyr |
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Table 4.5 Fumily Doses from Patients Treated with lodine- 131 for Thyroid Carcinoma
B T et T T o ———

Measured Predicted
Fotal Body Burden Doses to Dose Based on
Activity at Time of Family Occupancy Factor of
Administered Discharge Member 25% at 1 meter

Patient mCi) mi i) mrem (mrem)

inl

2.01.6 Tissue Shielding for Permanent Implant
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Germamn, March 1993 Based on ¢en
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( obs. August 1993 id R. Nath, J. St | |
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Fable 4.6. Maximum Likely Doses to Total Decay to Exposed Individuals from Diagnostic Procedures
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Table 4.7 Maximum Likely Doses to Total Decay to Exposed Individuals from Therapeutic
Procedures Assuming No Hospitalization
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Therapeutic Procedure Activity Administered Maximum Likely Dose
(Radionuclide) (MBq (mCi)) (mSv (rem))
Fhyroid Ablation (Hyperthyroidism)

iwodine-131

Thyroid Cancer

wdine-131

Permanent Implant

19&

wodine- 1.

palladium

Maximum likely dose t

These dose values ac

air divided by 3

Fhe proposed rule would require that instruction sodium 1odide diagnostic and therapeutic
e maintaning the doses to other individuals a procedures could exceed 5 millisieverts

W as reasonably achievable be given to th with no cessation of breast-feeding,. Howe
cleased patient f the dose to another individual these cases the hcensee would instruct the
s hikely to exceed 1 mullisievert (0.1 1 ) L0 cease breast teeding as a condition for
Fherefore, the decision to require instructions, a authonzing release. Consequently, if
shown 1n Table B-1, 1s based on the maximum reasong ble to assume that there

value in the dose range for the vborn inlant internal dose to the mfant. Therel
exceeding 1 mullisievert (0.1 I'he duration al dose to breast-feeding infant
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to less than 1 millisievert (6.1 rem). The actual

doses that would be received by m far 4232 External Dose
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4.2.4 Collective Dose
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Table 4.8 Estimates of Collective Dose from Therapeutic Radiolodine Procedures for Alternative |
Annual Limit of 1 millisievert (0.1 rem)

Average Activity Collective Estimated Totai
Therapeutic Administered Dose/Procedure Procedures Collective Dose
Procedure (MBg (mCi)) (mSv (rem)) wr Year (person-Sv (rem))
i

I'hyraid Ablation

wodine-131 740 3 () (0.3 50 O6K) 150 (15.000)
Fhyroid Cancer

whing-131 . 700 (1UX ) %) 10.00K) ) (3 (KN
Permanent Implant

iwodine- 125 1.4580 (40) 2.4 (0.22) S AKN) 14 (440))

0.2, (K0 I854.4 (15,440
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Table 4.9 Estimates of Collective Dose from Therapeutic Radioiodine Procedures for Alternative 2:
Limits of 1,110 megabecquerels (30 millicuries) or 0.05 millisievert (52 millirems) /hr

Average Activity Collective Estimated Total

Iherapeutic Administered Dose/Procedure Procedures Collective Dose
Procedure (MBq (mCi)) (mSv (rem)) per Year (person-Sv (rem))
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wding-131 T4 (20 ) (0.9) SOLOK 45 15 O0K
Phyroid Cang

todine-131 3,700 (10K ( (0. 10,000 ol (6,000
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wdine-125 1,481 (4 2. 2 (KN 44 $40))
All Therapeuti i".n«‘.n—v—-—\ 62 (K6 514 —’—"i 400
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Fable 410 Estimates of Collective Dose from Therapeutic Radioiodine Procedures for Alternative 3
Annual Limit of § millisieverts (0.5 rem)

A R N AT 05 4 B NI 4 M 55 L 0 S B TR AN
Average Activity Collective Estimated Total
Therapeutic Administered Dose/Procedure Procedures Collective Dose
Procedure (mSv (rem)) per Year (person-Sv (remj)
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The collective dose 1s therefore 15 millisievert paticnts
(L5 rems), using the previously described are solated ¢ he hospital stall rarcl

assumption that the collective dose will be 3 times

the dose to the maximally exposed individual

In the analysis that follows, these costs

calculated assuming that all retained patients wal’
_‘ ‘ \alu(x l"lp‘lct Anal\ be h '\"i:.‘l. cd. While retention costs might b
r less for non-hospital locations, no attempt is mad

in this analysis to quantify the potential cost

4.3.1 Estimates of the Potential Costs

4.3.1.1 Estimates of the Direct Costs of Patient
the analysis in Section 4.2 indicates that the Retention
millisievert (0.1 rem) per year dose limit

imposed by Alternative 1 would result in the Durations o! Patient Retention
smallest collective dose to individuals exposed

released patients. The benefit of smaller dose Estimates of the periods of tim

estimated for Alternative 1 will only be achieved il would need be retamned under

the patients to whom the radioactive material are pre
been adminstered are retained under the able 4.11 ese estimates employ th
control ol hicensces for longer periods of time used for a given medical procedure and

he impact of retaining patients must be ass ased on realistic estimates ol

et a body using the effective

whol¢ Al 2 mummum, the economic cost must the physical hatf-lif

in terms of the patient, family, and society : t

conswder the direct cost of medical resource

required to retain the patient in a hospital and the Cost of Patient Retention
mdirect cost resulting from the loss of human

resources. Additional consideration should by » estimate the annual dollar

the psychological impact of retention or e ol retention, on

ted individual and family member

quirec
ration will also cause an increase
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i
}
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by tal <ctaft
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However, as the current regulations require that ntroll

patients who are hospitalized from a therapeutic b

adminmistration of radiopharmaceuticals to be who m
"Ll\» dina private room the $800 per lay

ccommodate a fam
estimate 15 adjusted to $1,000 per day. | ctention. Economic
figure, the potential costs of retamning ational work that s |
under Alternative 1 are estimated ¢ i her emplover as well as not
$402 million. Under Alternative domestic) work which must be p
cost 1s $60 million. And, under Al |

stimated cost 15 $30 million

'

m ol ime o

Costs of Providing Recordkeeping to equivalent dollars
d by means ol the g
posed rule associated GNP). The GNP s conside

additional paperwork

[he currently envisione

with Alternative 3 imposes comprehensive measure the country’s economic
and recordkeeping requirements on the estimated actmity and includes the market valu
1,350 hicensces (NRC- and Agreement Stat nd

¥ 1

ind services that have been bought for
ticensed) that provide therapeutic administration during

 year. Fr the GNP of about

il radiopharmaceuticals or permanent radioactive $5,600 billion in 1991, the g average annua
implants. For therapeutic administrations where per capita income of about $22,000 is rived
relcases are not based ou the default table in F'he value of $22 r year correspond

Regualtory Guide 8.39, a record must be $60 per day and can | ¢d Lo determing
maintained (or three years quivalent dollar value for the number

rctention of an indmidual. The
estimated that approximately

1s shown 1n Table 4.17
2N procedares per vear would be suby

¢ requirements (Le., (1) 10,000 iodin 4.3.1.3 Evaluation of Psychological Costs

itment for thyrowd cancer patients and
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results tin an annual estimated co ive of familv members
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Costs of Providing Instructions and tamily

I'he rule associated with Alternative direct and indared
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administered activity could causc ir dysfunction requiring
direct radiation exceeding 0.1 re 131 for example
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Table 4.11 Duration of Retention per Therapeutic Procedure (to the nearest day)

l Alternative | ! Alternative 2 ‘ Alternative 3 |
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Alternative 1 1s considerably more expensive accuratel

Ciy 4 \
o the public compared to Alternative ? (the individuals or | asc thyrowd canc
tatus quo) or Alternative 3. Even neglecting those cas multiple

the psychological costs, which have not been administrations a4 Ve £ 1.110 millisi

expressed in dollar terms, the aaditional cost 30 miullicuric

ol Alternative 1 relative to Alternative 2 1 wWdministe

shout $126,000 KX) per year, mostly in L0 give

increased wational health care costs. The tration. This would redu

value of the dose savings at a value of $1.000 repe ated EXposure

per person rem is $33,000,000 per yei \ those providing care |

view of this, Alternative 1 may b . Additionally, this would provid

with the flexibility 1o not have

Allernative 3 relative to Alternative 2 has ¢ doses Lo avoid hospitalization |

value of $9,400,000 per year, mostly in nt requirements, which m

health care costs at a collective dose cost nore elfective treatment

$9,000,000 per year. Alternative 3 als

p yvchologica! benelits to paticnt and the Shorter ho ;n’.x! stays pr

tamilies. Thus, Alternative 3 appears cost benelits to patients and the

etfective omparison with Alternative 2 Alowing carlier reunion «
improve the patient’s stale

Basing the patient release criteria in isell may improve the outcome

10 CFR 35.75 on the dose to individual treatment and lead to the delivery

exposed Lo a patient provides a consistent ellective health care

scientific basis tor such decisions that treat

all radionuclides on a risk equivalent basi

The dose delivered by an wnitial activity of

0 millicuries or a dose rate at 1 met 6 IMPLEMENTATION

millirems per hour varic reatly from ¢

radionuchide to another. Thus, while the

values in the current 10 CFR 35.75 may be

appropriate for 1odine-131, they are too high No impediments to implementation

tor some other radionuchides and too low for mended alternative have been identifice

others statl 1 preparing a Regulatory Guide

which will prowvide, in part, simple me

based rule no longer restricts patieni evaluate the dose to wdividual
» @ specihic activity, and therefore public likely to receive the high
would permit the release of patients with released patient
activities that are greater than currently determine when a patien
allowed. This is especially true when case theur

ntr
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APPENDIX A. PARAMETERS AND CALCULATIONS FOR DETERMINING RELEASE QUANTITIES
AND DOSE RATES FOR RADIONUCLIDES USED IN MEDICINE.

Table A-1. Half-Lives and Exposure Rate Constants of Radionuclides Used in Medicine

Half- Exposure Half- Exposure
Radio- Life Rate Constant’ Radio- Life Rate Constant’
nuclide (days)' (Rcm’/mCi*h) nuclide (days)' (Rem’ /mCih)
Ag-111 7.45 0.150 Pd-103 implant 16.97 0.86*
Au-198 2.696 2.36 Re-186 3.777 0.168
Cr-51 27.704 0.177 Re-188 0.7075 0337
Cu-64 0.5292 1.10 Sc-47 3.351 0.626
Ga-67 3.261 0.753 Se-75 1198 2.60
1-123 0.55 1.61 Sm-153 1.9458 0.425
1-125 60.14 142 Sn-117m 13.61 1.48
e

1-125 implant 60.14 11 Sr-89 50.5 NA'
I-131 8.040 2.20 Te-9%m 0.2508 0.756
In-111 2.83 3.15 T1-201 3.044 0.447
Ir-192 74.02 4.69 Y90 0.1329 NA’
P-32 14.29 NA’ Yb-169 32.01 1.83

Keith F. Eckerman, Anthony B. Wolbarst, and Allan C. B. Richardson, Federal Guidance Report No. 11,
Limiting Valucs of Radionuclide Intake and Air Concentration and Dose Conversion Foctors for Inhalation,
Submersion, and Ingestion, Report # EPA-520/1-88-020, Office of Radiation Programs, U. S. Environmental
Protection Agency, Washington, DC, 1988

' The exposure rate factor includes gamma rays and x rays with an energy above 11.3 keV. The 11.3 ke
cutoff is the one used in NCRP Report No. 41, "Specification of Gamma-Ray Brachytherapy Sources,” 1974
The exposure rate constant was calculated from the following equation (as shown in Table A-2)
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mR - cm® dis M, , cm’

e = (1,332 % 10" — ) ( _) & f.E (- v
mCi-hr mCi-hr  &4m (100 cm)’ £ gm:cm

r

‘mR ,
gm - m )(].6‘!10' erg

87.6 erg MeV)

Where E, = the energy of the gamma ray or x ray i in Mey
f; = the probability of decay of gamma rays or x rays with energy E, per disintegration. Values
for E, and {, were taken from: Bernard Shieien, The Health Physics and Radiological
Health Handbook, Revised Edition, Scinta, Inc., 1992, pages 294-334. For Re-186, Re-1588
and Sn-117m the values for E, and f;, were taken from: Laurie M. Unger and D. K. Trubey,
Specific Gamma-Ray Dose Constants for Nuclides Important 1o Dosimetry and Radiological
Asscssment, ORNL/RSIC-45/R1, 1982

the lincar energy absorption coefficient in air of photons of energy E,, taken from

Radiological Health Handbook, U. S, Department of Health, Education, and Welfare, 1970
page 135
the density of air at standard temperature and pressure, taken to be 0.0012929 gm /cm’

The details of the calculation of the exposure rate factors are shown in Table A-2
"R. Nath, AS. Meigooni, and J A. Mcli, "Dosimetry on Transverse Axes of ™1 and '""Ir Interstitial
Brachytherapy Sources,” Medical Physics, Volume 17, Number 6, November /December 19%). The exposure

rate constant given is a measured value averaged for several source models and taking into account the
attenuation of gamma rays within the implant capsule itsell

* Ravinder Nath, Yale University School of Medicine, letter to Dr, U, Hans Behling dated March 31, 1993
The exposure rate constant given is a measured value that takes into account the attenuation of gamma rays

within the implant capsule itself

' Not applicable (NA) because the release quantity is based beta emissions
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AFPPENDIX B. PARAMETERS AND CALCULATIONS FOR DETERMINING INSTRUCTIONS TO
BREAST FEEDING WOMEN

Table B-1. Potential Doses to Breast Feeding Infants from Radiopharmaceuticals Administered to the
Mother if No lnterruption of Breast Feeding,

Dose to infant if
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Administered
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m( i “Mq'
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Table B-2

Maximum Likely External Doses to an Infant

Feeding with Administered Activity and Interruption as
Specified in Table B-1
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F'able B-3. Biokinetic Parameters for Radiopharmaceutical ¢ y Breast milk
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ENVIRONMENTAI
FINDING OF N

AMENDMENTS OF 10 CFR PAR
“CRITERIA FOR THE RELEASE
ADMINISTERED RADIOACTIVI
Stewart Schn ey and '~'|‘['|$' A
Office ear Regulatory Research
Ny 3 uclear Requlatory Commi ion
June . 1995

ED ACTION

Ihe Nuclear Regulatory Commissior (NRC) ¢ amending its regulation
10 ! Parts 20 and 35 concerning criteria for the release of patient:
administered radioactive material The amendments permit licensees t
authori 1@ j ¢ from licensee control of patient administered
adiopnarmaceut 1¢ or permanent implant only if the dose to total
individual exposed to the released patient is not likely to exceed
| levert (0.5 rem)

NEED FOR THE RULEMAKING ACTION

necessary ) spond to three petitions for rulemaking
fhe petitions were submitted by D Carol § larcus, by the American College
of Nuclear Medicine (ACNM), and by the American Medical Association (AMA)
NRC® current patient release criteria in 10 CFR 35.75. "Release
patients containing radiopharmaceuticals or permanent implants." are a
follows "{(a) A icensee may not authorize release from confinement fo
medical care any patient administered a radiopharmaceutical until eithe

) The measured dose rate from the patient i v than 5 millirems pé

1
t a distance of one meter; or (2) The activity in the patient is )

d
30 millicuries: \ A 1censee may not authorize release from confineme
medical care o atient administered a permanent implant until the
measureda aose ‘ an 5 millirems per hi a d an of

meter
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NRC REVISES REGULATIONS ON RELEASE

OF PATIENTS ADMINISTERED BYPRODUCT MATERIAL

The Nuclear Regulatory Commission is amending 1ts regulations governing

the release of patients from a hospita) or other licensed medical facility
after they have received radioactive material for treatment or diagnostic
purposes fhe revisions respond to three petitions received on this subject.

Radioactive pharmaceuticals or radioactive implants are administered to
approximately 8 to 9 million patients in the United States each year for
diagnosis or treatment of disease. These patients can expose other persons
around them to radiation until the radioactive material has been excreted from
their bodies or has become less intense due to radioactive decay

Under the final rule, licensees may not authorize the release of
patients if the estimated dose, to the individual l11kely to receive the
highest dose from exposure to the patient. would be greater than 500 millirems
in any one year (Typical natural background radiation in the United states
1s 300 millirems per year.) The new criteria are consistent with
recommendations of the International Commission on Radiological Protection.

Under current NRC medical use regulations, licensees are not permitted
L0 authorize the release of patients te whom nuclear material has been
administered until either (1) the measured dose rate from the patient is less
than 5 millirems per hour at a distance of 1 meter or (2) the
radiopharmaceutical content of the patient is less than 30 millicuries.

In addition, the Commission’s radiation provection standards limit the
dose to individual members of the public from an NRC-1icensed operation to

100 millirems per year. However, when these were 1ssued, there was no




consideration of how they would be applied to the release of patients,

In adopting the radiation protection standards, the Commission did not
intend them to supersede the medical use regulations The final rule
therefore amends the general radiation protection regulations to exclude doses
to individuals exposed to released patients. Release of patients containing
radioactivity is instead governed by the more explicit requirements of revised
medical use regulations, which include, in addition to the 500-mi11irem per
year 1imit, a requirement that. if the annual dose to an individual exposed to
the patient is Iikely to exceed 100 mit "¢y ms, the licensee must provide the
patient with written instructions on how to maintain doses to other

individuals as low as reasonably achievable.

The revisions partially grant three petitions for rulemaking on criteria

for release of patients who have been administered radioactive material. On
June 12, 1991, March 9, 1992. May 18, 1992, and July 26, 1994, the NR(
published Federal Register notices concerning receipt of the petitions from
Or. Carol S. Marcus, the American College of Nuclear Medicine and the American
Medical Association.

A proposed rule on this subject was published in the Federal Register on
June 15, 1994 The final rule reflects public comments received

The rule will be effective (90 days after

publication of a Federal Register notice on
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(2) the need to interrupt breast-feeding, if applicable; (3) minimizing time
in public places (such as grocery stores, shopping centers, restaurants, and
sporting evenis); (4) hygiene; and (5) the length of time precautions should
be taken. Written instructions are needed to provide a reference available
after the patient’'s release, if questions regarding patient care arise and to
reduce the chance of misunderstanding the licensee's instructions as verbal
instructions may not be properly conveyed to persons not present at the time
of release. The written instructions are also necessary to permit the NRC to
verify the type of instructions generally given to patients,.

Paragraph (c) of this section requires licensees to maintain, for three years,
a record of the basis for the release if the release is authorized using other
than standard assumptions. The records are necessary so that the NRC
inspector can review the method for calculating the dose to determine that the
method is adequate to show that the requirements in paragraph (a) were met.

Paragraph (d) of this section requires licensees to maintain for 3 years, a
record of the basis for the release of a breast-feeding woman if the
administered activity would be 1ikely to result in a total effective dose
equivalent to the breast-feeding child exceeding 5 millisieverts (0.5 rem),
assuming no interruption of breast feeding. The record would generally state
that instructions were given to interrupt breast-feeding. The records are
necessary so that the NRC inspector can verify either that a woman was not
breast-feeding or that instructions were given to the breast-feeding woman to
inform her of the need to interrupt or cease breast-feeding.

3 Agency Use of Information

Records kept, and written instructions provided by the licensee, will be used
by NRC inspectors to evaluate compliance with NRC regulations to assure that
the public health and safety are protected.

- Reduction of Burden Through Information Technology

No responses are submitted to NRC. NRC encourages licensees to utilize any
technology which would reduce the burden of recordkeeping and reporting.
Archival storage of (1) surveys and prospective evaluations and (2) the
content of written instructions lend themselves readily to the use of
automated information technology.

4. Effort to Identify Duplication and Use Similar Infort. tion

There is no similar information available to {he NRC. The Information
Requirements Control Automated System (IRCAS) was searched for duplication,
and none was found.

5. Effort to Reduce Small Business Burden

The NRC believes that there is no way to reduce the burden on small businesses
by less frequent or less complete records while maintaining the required level
of safety.

2 Attachment 7
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RECORD NOTE:

Name :

Date;

Offc:
Name :
Date:

The Commissioners

Attachments:

A final regulatiury analysis will be available in the Public
Document Room (Attachment 3);

A final environmental assessment and a finding of no significant
impact have been prepared (Attachment 4);

The Chief Counsel for Advocacy of theé Small Business
Administration will be informed of the certification regarding
economic impact on small entities and the reasons for it as
required by the Regulatory Flexibility Act

The rule contains information collection requirements that are
subject to review by OMB. Upon Commission approval, the OMB

supporting statement (Attachment 7) will be submitted to OMB for
approval.

The appropriate Congressional Committees will be informea
(Attachment 5):

A public annountenent will be issued (Attachment 6); and

Copies of the Federal Register Notice of final rulemaking and the
associated regulatory guide will pe distributed to all Cummiss® «
medical licensees and each Agreement State. The notice w'll be
sent to other interested parties upon request.

James M. Taylor
Executive Director
for Operations

As Stated (7)

A draft of the final rule was sert to 0IG for

information un May 31, 1995,
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