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Dear Sir/Madam:

I am submitting comments on Draft Regulatory Guide DG-8057. I and others have
submitted many comments on this regulatory guide over the past 22 years, all in vain.
The same comments are repeatedly made, but the scientifically unsupportable issues have
never been fixed. I actually reviewed a very early version before this guidance first came
out, in which the staff, unable to perform the appropriate mathematical calculations,
made the assumption that the patients, who are well hydrated before receiving Nal-131
Nal, and who drink copious quantities of liquid immediately after radiopharmaceutical
administration, do not urinate for 24 hours. When I brought this nonsense to the attention
of Chairman Ivan Selin, who in addition to earning a Ph.D. in electrical engineering at an
Ivy League university earned an Sc.D. in mathematics at the Sorbonne, he immediately
trashed it and apologized, stating that “his people did not do their homework™. I
responded that his people couldn’t do their homework, but he vowed to make them
perform the calculations correctly. The staff stalled until he left the NRC, then produced
guidance similar to the version under consideration. Chairman Shirley Ann Jackson had
no ability to understand any of it, nor did NMSS management, and so this highly flawed
document was published and has never been fixed. This version is even worse than the
preceding ones.

What is somewhat different this time is that an appropriately critical Commission
directed the NRC staff to “verify assumptions made concerning patient release guidance”.
The staff has failed utterly to do this and is basically mocking the Commission. Director
Andrea L. Kock evidently has no competence to understand this material and cannot
manage something she does not understand. She has been cuckolded by a con artist, and
this situation has been going on for 22 years because no one in management or the
Commission is competent to perform internal and external radiopharmaceutical dose
calculations, interpret the doses using state-of-the-art radiation biology, or understands
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medical practice at all. These managers and commissioners are ignorant of the literature
in these fields as well. So, they are all eminently connable, because they are ignorant.
Kudos to this Commission, who is trying to get an honest response. No such luck.

While I will go into specific details, the Commission should see some of the big picture.
Extensive and important pharmacokinetic information and references have been omitted,
because these are in complete disagreement with the fake pharmacokinetics invented by
Donna-Beth Howe 22 years ago. Donna-Beth fought this patient release rulemaking with
all her heart and soul for nearly seven years and has been hell bent since to make it too
difficult to use. Excellent studies on actual radiation monitoring of family members of
released patients have been completely omitted. These studies show that using correct
calculations with no conservatism significantly overestimates the actual radiation dose
family members receive. The staff does introduce references finding 10 exp -6
contamination levels, but then uses 10 exp -5 (1000% higher than the data require) in
order to be “conservative”. The rule sets a limit of 500 mrem to breastfeeding infants,
but the staff only includes data for a 100 mrem limit (a 500% more restrictive level), even
though the ACMUI unanimously voted to include the 500 mrem limits in this document,
and Dr. Zanzonico of the ACMUI performed the calculations for both the 100 mrem and
500 mrem limits, and they are in the ACMUI subcommittee report. In addition, while a
footnote in the NRC document states that the values for 100 mrem come from the
calculations done for that report, not all of them do, and it is purposefully misleading.
This was pointed out at the ACMUI meeting on the draft NRC document and the Chair of
the ACMUI promised it would be fixed, but it was only partly fixed.

The real question is why we need this guidance at all as it is so uniformly scientifically
unsupportable. Competent physicians don’t need your guidance at all. We have our own
sources of real science, not your fake science. The 800 pound gorilla in the room,
carefully omitted from this draft regulatory guide, is the Radiation Absorbed Dose
Assessment Resource, RADAR. This free web site contains a great deal of useful
information, including information pertinent to patient discharge. It contains a tutorial
about how to perform the dose calculations, complete with problems and an answer sheet.
This tutorial was developed at the request of Edgar Bailey when he was the Chief of the
Radiological Health Branch of the Department of Health Services of the State of
California. The RADAR web site also contains an online interactive dose calculator,
where physicians input patient-specific or average values for a two-compartment
calculation model that then calculates the dose to others from radioactive patients using
state-of-the-art methods including patient body shielding and the patient as a line source
instead of a point source. Last year the RADAR web site received 66,000 hits.
Competent professionals know where to get reliable information, and they vote with their
mice.

Data on breast-feeding interruption recommendations are available from other excellent
sources, and Dr. Zanzonico’s calculations will one of these days appear in a respected,
peer-reviewed journal. We don’t need your flawed and incomplete copy of them.
Information on radioactive corpses has been available since at least 1970, in NCRP
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Report no. 37. The NRC has added nothing except paperwork and bureaucracy, but
nothing of substance.

The NRC practice of presenting seriously flawed information for the sake of
conservatism is completely inappropriate. If the NRC does anything at all, and I don’t
think we need it, it should present the most accurate calculations and information
possible. It is the choice of the Authorized User Physician to add conservatism if he/she
thinks it is wise to do so. The NRC does not seem to understand a dose of 500 mrem. It
keeps talking about using ALARA to reduce this supposedly dangerous dose. The
average natural background dose in the United States is 300 mrem. There are places in
Colorado where natural background is 500 mrem above the 300 mrem average. Colorado
has the highest natural background in the country, but instead of dropping like flies,
Colorado is usually tied for the third lowest cancer death rate in the United States. The
NRC permits embryos and fetuses of declared pregnant workers to receive 500 mrem,
which it considers safe. After WWII, the Atom Bomb Casualty Commission began
studying the Hiroshima and Nagasaki survivors, the so-called Life Span Study (LSS).
The LSS had two control groups, people who were not in those cities and received no
radiation from the bombs, and people in those city areas who received up to 500 mrem
external radiation (the LSS has ignored radiation dose from internal emitters from “black
rain”). The group with up to 500 mrem had lower cancer rates than the control group
with no radiation.

It does not seem possible to get competent staff in the non-medical “Medical” Program at
NRC. Twenty-two years of failure is enough. If this severely flawed regulatory guidance
is “acceptable to the staff”, then I think that the staff is not acceptable to us. The
Commission should get rid of the people who participated in the writing of this rubbish.

I am appending a paper published in Health Physics criticizing an earlier version of this
regulatory guidance, but all its observations are still pertinent because nothing has been
fixed. I suggest that members of the Commission read the paper carefully. Obviously,
the staff and management won’t, as they have received copies of it for years but ignore it
completely.

When President Trump took power, he promised to “drain the swamp”. It is my opinion,
and that of many other competent nuclear medicine professionals, that the non-medical
“Medical” Program staff is eminently appropriate for drainage.

I doubt that the Commissioners are aware that shortly before Chairman Ivan Selin left the
NRC, he offered to take language to Congress to end NRC’s statutory authority over
medical affairs because it was such a hopeless and useless mess. Unfortunately, Society
of Nuclear Medicine (SNM) (now Society of Nuclear Medicine and Medical Imaging,
SNMMI) leadership was too cowardly to pursue this, and nothing happened. Not long
afterwards, the National Academy of Sciences-Institute of Medicine (NAS-IOM)
completed its study of the NRC “medical” program (Radiation in Medicine-A Need for
Regulatory Reform, National Academy of Sciences, 1996), and recommended that
Congress remove NRC'’s statutory authority in medical affairs as NRC’s program was
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dangerous to patients as well as physicians. I strongly suggest that the Commissioners
read this. NRC paid for it, so it must have copies available. Subsequently Chairman
Shirley Ann Jackson sent a letter to the governor of each state, summarizing the findings
of the NAS-IOM and asking if the governor was in agreement. Unfortunately, the letter
Jackson sent was fraudulent, completely mischaracterizing the findings of the NAS-IOM,
and I suppose Jackson figured that no governor would actually read the 300-page NAS-
IOM report and realize that her letter was fraudulent. Actually, I think the letter was
written by a staff person in the non-medical “Medical” Program, and Jackson merely
signed it. Anyway, the governors said no, they wanted to keep the NRC medical program
and the nuclear medicine organizations did not attack the fraud and nothing ever
happened except that NRC decided to rewrite its medical regulations to make
“improvements”. The new regulations were pretty much the old regulations, but the
poison pill at the end was shocking. The NRC very quietly, with no discussion and no
public comment, basically made the new regulations an item of compatibility with the
Agreement States and wiped out all the Agreement States medical programs, all of which
were superior to NRC’s. There was no coordinated fight against this underhanded attack.

Also, sometime in the 1990s, one of the non-medical “Medical Program” staff members
pushed through a radical change in the membership of the ACMUI. This was not put up
for public comment or discussion, either, but the ACMUI, which had been composed of
multiple board-certified nuclear medicine physicians, a brachytherapist, a top medical
physicist, and the nation’s leading nuclear pharmacist, now had its number of board
certified nuclear medicine physicians severely reduced by substituting individuals
without useful nuclear medicine expertise. NRC added a representative from a patient
advocacy group, an FDA representative, an Agreement State representative, a nuclear
cardiologist, a hospital administrator, etc., none of whom have significant expertise in
nuclear medicine and its related science. The idea was to reduce the ACMUI to a
generally useless advisory committee which could then be ignored, which has happened.
For example, the ACMUI recently voted to end the current rulemaking expanding
Authorized User Physician status for therapy beyond nuclear medicine and radiology
physicians to other physicians “to enhance patient access”. However, the NRC ignored
the ACMUI and this rulemaking continues.

The goal of NRC’s Medical Program has to be the provision of high quality nuclear
medicine procedures and the safe use of radioactive material. That is the goal of
every other country’s program. Why is it that the Commission is unaware of how
every other first world country and many third world and developing countries,
such as India, have achieved this goal? Their solution is simple. In all these other
countries, you cannot practice any or all of nuclear medicine unless you are board
certified in nuclear medicine. By restricting the practice to highly qualified individuals
you optimize the probability of high quality medicine and the safe use of radioactive
material. The NRC could do the same with some grandfathering provisions. Throw
away all of Part 35 and substitute that to practice any or all of nuclear medicine the
physician has to be board certified in nuclear medicine, and keep the requirement that to
practice any or all of radiation oncology using radioactive material the physician must be
board certified in radiation oncology. We don’t need licensing at all. The origin of
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licensing is that after WWII all the reactors were owned by the Atomic Energy
Commission (AEC), and the thought was that they couldn’t just give away government-
owned radionuclides. So, they “licensed” their use. However, today none of our
radionuclides come from AEC (now Department of Energy) reactors, and licensing has
taken on a malevolent life of its own. Control freak regulation by licensing does no good
for anyone, except for the control freak. Licensing has no worthwhile function and
should be ended. Unbudget all of your Medical Program staff and inspectors. Without
all the reams of useless record-keeping and paperwork there is nothing for inspectors to
inspect, and we need no inspections at all. In the unlikely event of any real radiation
safety issue, the NRC could retain some board certified nuclear medicine physicians and
radiation oncologists as consultants. However, these issues are very unusual; I can think
of three that occurred during the last 30 years (Indiana, PA, Tripler Army Base, and the
Rb-82 generator), but NRC not only did not help these situations, but made them worse.

Specific Comments

P.6 bullet 7: This is an utterly preposterous section. For radionuclides with a half-life
that is less than or equal to one day, it is actually easier, not more difficult, to justify an
occupancy factor of 0.25 and perhaps less, because the patient is in the nuclear medicine
clinic and their contacts can be controlled. In addition, it is virtually impossible for
reasons of pharmacokinetics, biochemistry, and dosimetry that a therapy
radiopharmaceutical with a half-life of one hour or less and moderate to strong gamma
radiation accompanying most or all disintegrations will ever be developed. The NRC
staff does not appear to understand enough nuclear medicine to realize this.

P.8 Section 1.1: This whole section is ridiculous. In the first place, keeping calculations
for NRC inspection makes no sense because the NRC staff does not understand how to
do these calculations and can’t check anything. Second, it is likely these days that many
or most calculations are done using the RADAR interactive dose calculator. So go check
RADAR, but quit bothering the physicians with this asinine paperwork.

P.11 Table 2: Idon’t think that Ag-111, Au-198, I-125, Re-186, Re-188, Sc-47, Se-75,
Sn-117m, or Yb-169 have been used in decades. On the other hand, F-18, N-13, O-15,
Ga-68, Lu-177, I-124 and Ra-223 are missing from the table. Doesn’t the NRC know
what radionuclides are being used in nuclear medicine?

P.12 Paragraph 1: The regulatory limit is 500 mrem, not 100 mrem. The NRC is
fraudulently stating that the dose to a nursing infant must be under 100 mrem. The NRC
ought to know its own regulatory limit.

P.12and 13, Table 3: The ACMUI subcommittee report submitted newly calculated
breastfeeding interruption limits. It also included a reference to older limits being used at
Memorial Sloan Kettering Cancer Center. That reference is not to be substituted for the
newer calculations submitted by the subcommittee (basically Pat Zanzonico’s
subcommittee calculations). In addition, some values in DG-8057 do not correspond to
the subcommittee’s calculations. For example, I-123 MIBG should not be 24 hours. It
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should be “no interruption”. Ga-67 and Zr-89 do not state to what they are attached. Lu-
177 is not used as a diagnostic agent. As a therapeutic agent, the interruption should be
for 27 days, not complete cessation. For Zr-89 whatever, it should read 21 days, not 28
days. Ga-68 octreotide should read Ga-68 all radiopharmaceuticals, and it should read no
interruption, not 4 hours. 1-124 Nal should read 28 days, not complete cessation. Note
that all these NRC errors err on the conservative side, even though the calculations
themselves are very conservative. But they are blamed on the subcommittee report, not
the NRC staff.

The most egregious problem is that the NRC has failed to include the 500 mrem
calculations, all of which are in the subcommittee report. The ACMUI voted
unanimously to include the 500 mrem calculations, but the NRC staff ignored them.

P. 13 Footnote b, at the end, the NRC states, “For Tc-99m radiopharmaceuticals, rather
than a radiopharmaceutical-specific interruption period, a single 24-hour interruption
period is recommended. Although this time interval may be longer than necessary for
some Tc-99m labeled radiopharmaceuticals, it is compliant with the 0.1-rad dose limit
and simplifies the guidance, thereby avoiding confusion and reducing the likelihood of
error.” First, the limit is 0.5 rad, not 0.1 rad. Second, suggesting that physicians are too
dumb to read a number for a specific radiopharmaceutical off a table and are prone to
making errors doing so is insulting and ridiculous. Although NRC staff can’t copy
numbers correctly into a table, physicians are a lot smarter. The 0.5-rad limit for each
Tc-99m radiopharmaceutical should be included so no one is unnecessarily conservative.

P.14 Paragraph 3: The NRC cautions against the volatility of I-131 Nal. This was only
an issue in past years when the NRC made a rule forbidding adding any chemical to an
FDA-approved radiopharmaceutical. All American manufacturers of I-131 Nal, as
solution or capsules, were made extremely basic and EDTA was added to chelate metal
ions that might contribute to volatility. This decreased the volatility from 10-15%
(roughly) to 10 exp -6 for the solution and 10 exp -5 for the capsules (measured in several
radiopharmacies). FDA did approve a Nal-131 from France that was not stabilized
against volatility. The FDA assumed the radiopharmacy would take care of it. In fact,
the radiopharmacies were taking care of it until NRC passed this foolish rule. Volatile I-
131 Nal was all over the place until the rule was rescinded after much effort (it took
about five years of hard work). At present, and for many years, all preparations of I-131
Nal are stabilized against volatility, and therefore volatility is no longer a problem.

P.15 Item e: Competent nuclear medicine physicians know enough to not give I-131 Nal
to dying patients. It doesn’t do any good and leaves us with a radioactive corpse. Once
in a great while a patient given I-131 Nal dies of something other than thyroid cancer (for
example, a heart attack), but this is extremely unusual. Competent nuclear medicine
physicians need to then measure the exposure rate from the corpse at a meter with an ion
chamber, and then do the calculations and decide about burial or cremation, and whether
the body needs to be stored in the morgue before either procedure. It’s not difficult.
Usually at least several days have gone by from I-131 Nal administration to death, and
most of the I-131 has been excreted.
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P. 16 (1): Children and pregnant women may receive up to 500 mrem just like other
adults, and in almost all cases may remain at home. If the child is very young and
requires a great deal of care, then another caregiver needs to be present. But they can be
in the same household.

P.16 (2): If the patient is making food for others, explain that I-131 comes out in sweat
and give the patient multiple pairs of disposable gloves that can be reused after rinsing. It
might not be practical to try to stop the patient from cooking for others.

P.16 (3): No data have ever been shown to require separate bathrooms. I-131 as iodide is
soluble in water, so using the sink, the shower, or the toilet should not preclude others
from using the same facility. A few loose atoms here and there are not important.

P.16 (4): No data have ever been shown that requires separate washing, in a sink or a
dishwasher. Do not encourage the patient to use disposables, because these end up in
garbage dumps that may be monitored for radioactivity and although the levels of
radioactivity are not dangerous, the people who run garbage dumps don’t understand that
and there can be problems.

P.16 (6): No data have ever been shown that requires separate washing of clothing.

While numerous nuclear medicine documents throughout the years have promoted
separate washing of eating utensils and clothing, and the use of separate bathrooms, and
the NRC may reference these, none have ever shown data supporting such advice.

P.16 last paragraph: It is not necessary to dwell on measures to limit contamination of
objects and surfaces. This contamination level has been measured and is very low and
not a problem.

P.17 Paragraph 2: In the event a patient becomes pregnant around the time of I-131 Nal
administration, 5 rem is too low a dose for reporting. A dose like this may occur with a
dose of I-131 Nal for hyperthyroidism. But this is too low a dose to have an effect on the
embryo (Schwulst SJ and Son M: Diagnostic imaging in pregnant patients with suspected
appendicitis. JAMA 322(5):455-456, 2019). All the NRC accomplishes is making the
patient fearful. A dose of 50 rem would be a scientifically more reasonable reporting
limit, if we need one at all. What can NRC do about it?

P.17 Patient Instructions: a, b, and d are not necessary, and in ¢ remove disposable
kitchen utensils. In i, omit preparing food, but state that if preparing food it’s a good idea

to wear disposable gloves.

P.18 k: Children and pregnant women do not require different instructions than other
adults at this low radiation dose.
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P.18 Paragraph 2: Licensees do not usually meet family members of patients to be
treated, and only occasionally meet caregivers. Talking to family members and
caregivers about the possible death of a patient does not make sense. Dying patients
belong in the hospital and should not receive I-131 Nal.

P.18 2.3.4: No paperwork documenting patient acknowledgement of instructions is
necessary. The contents of 2.3.4 is not a regulatory requirement, and this extensive
paperwork is an excessive burden with no value.

P.18 2.4: The Authorized User (AU) Physician should be handling this, rather than the
RSO (who is often another physician). Autopsies are very rarely done on these patients.

P.19 2.5: I am not aware of any long-lived contaminant in any therapeutic
radiopharmaceutical that is present in high enough concentration to be an actual hazard.
If NRC has no actual examples, this paragraph should be removed.

P.20 3.1: NRC states that the record should include the patient’s identifier. At the end of
section 3.1 NRC states that the records should not contain the patient’s name or any other
information that could identify the patient. These are mutually exclusive requirements.
The patient’s hospital number could be used to identify the patient. Just exactly what
does the NRC want us to use? Please give specific examples. In addition, the word
“RADAR?” should be enough for a and c.

P.20 3.2: Needed corrections to Table 3 were mentioned previously.
Appendix A, P.A-1: As noted previously, these radionuclides are very dated.

Appendix B, P.B-1, B-1.1: As mentioned previously, it makes no sense to use an
occupancy factor of 1.0 instead of 0.25 just because the radionuclide has a half-life under
an hour. In addition, the continuation of this paragraph on the next page states that an
occupancy factor of 0.25 may be used with the physical half-life. This is fraudulent. An
occupancy factor of 0.25 may be used with the effective half-life.

Appendix B, P.B-2 Paragraph 2: This is utter nonsense. The AU decides on the
occupancy factor, not the NRC.

Appendix B, P.B-2, B-1.2: This is concocted NRC garbage and an effort to thwart the use
of the occupancy factor with irrelevant variables. It has no basis in science and has not
been used for 22 years and should be rejected in its entirety. Remove this entire section,
with the fraudulent example as well. Scientifically correct examples are on RADAR.

Appendix B, Page B-3 B-2: The equations for effective half-life are correct. However,
the entire section following on p. B-4 is fraudulent. Absorption from the stomach is very
rapid, and urinary hold-up is not an issue because patients start off well hydrated and
drink copious amounts of water after dose administration and urinate very quickly and
frequently. This has been pointed out to the NRC for 22 years, to no avail. The fake
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pharmacokinetic claim of the NRC continues to pollute this document, with NRC
refusing to accept published pharmacokinetic data, such as found in ICRP No. 53 and its
references. Example 2 is worthless and should be thrown out. More extensive
scientifically correct examples, including answers, are in RADAR.

Appendix B, Page B-5, Table B-1: The NRC calculates an effective half-life of 5.2 days
for the thyroid fraction of a hyperthyroid patient with an 80% uptake. The NRC states
that it used data from a paper by Stabin MG, et al. However, in looking at the data in that
paper, the biological half-life of the thyroidal fraction in a patient with 80% thyroidal
uptake did not average 15 days, as NRC states, but averaged 10 days, and the effective
half-life is not 5.2 days, as NRC states, but 4.4 days. Example 3 is worthless and should
be omitted.

Appendix B, P.B-6, B-3: This section is fraudulent because the literature shows an
assumed fractional intake of 1x10 exp-6 and NRC uses 1x10 exp-5, 1000% too large.

Conclusion

The gross inaccuracies of this draft regulatory guide expose an individual at NRC trying
very hard to make 10 CFR Part 35.75 extremely difficult to use by concocting fraudulent
material. The fact that other staff members who worked on this document and NMSS
management who approved this document did not point out the fraud and insist upon
changes illustrates the general degree of incompetence of both staff and management.

This entire draft regulatory guide should be discarded, the existing guide should be
discarded, and the NRC should not try to write an accurate one, because it cannot do so
despite having tried to for 22 years. Competent AU physicians do not need NRC’s
worthless “guidance”. Incompetent AU physicians should not have been licensed by the
NRC at all.

Thank you for your attention and consideration.

Sincerely,

Carol S. Marcus, Ph.D., M.D.

Prof. of Molecular and Medical Pharmacology (Nuclear Medicine), of Radiation
Oncology, and ret. Prof. of Radiological Sciences, David Geffen School of Medicine at
the University of California at Los Angeles

Past two-term member of the ACMUI

Past Vice President of the SNM (now SNMMI)

Past President of the California Chapter of ACNP (now ACNM)

Past advisor and consultant to the FDA in radiopharmaceuticals, radiobiologicals, and
radiologic devices and radiological health
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Paper

LICENSEE OVER-RELIANCE ON CONSERVATISMS IN NRC
GUIDANCE REGARDING THE RELEASE OF PATIENTS
TREATED WITH 1

Jeffry A. Siegel,* Carol S. Marcus,’ and Michael G. Stabin*

Abstract—Medical licensees are required to comply with U.S.
Nuclear Regulatory Commission (NRC) regulations pertaining
to the release of patients administered radioactive material.
However, use of the associated NRC guidance expressed in
NUREG-1556, Volume 9, is completely optional and has been
shown to be overly conservative. Rigid adherence to the
guidance recommendations has placed an undue burden on
nuclear medicine therapy patients and their families, as well as
licensees responsible for ensuring compliance with NRC re-
quirements. More realistic guidance has been published by
other responsible professional societies and will be presented
in this work. These more realistic calculations allow for higher
releasable activity levels than the widely adopted NUREG
levels, particularly for thyroid cancer patients. The guidance-
suggested releasable activity limit is similar to our calcula-
tional result for hyperthyroid patients, 2.1 GBq (57 mCi)
compared to 2.3 GBq (62 mCi), but is significantly lower for
thyroid cancer patients, 6.6 GBq (179 mCi) vs. 16.9 GBq (457
mCi) using the regulatory definition of the total effective dose
equivalent (TEDE). Higher limits are both possible and rea-
sonable, if the permissible extra-regulatory definition of the
TEDE is used in which the effective dose equivalent (EDE),
rather than the deep-dose equivalent (DDE), is determined.
We maintain that professionals evaluating compliance with the
NRC requirements for patient release, pursuant to 10 CFR
35.75, should use the procedures presented here and not rely
automatically on the NUREG.

Health Phys. 93(6):667-677; 2007

Key words: nuclear medicine; dosimetry; safety standards;
medical radiation

INTRODUCTION

U.S. Nuciear Regulatory Commission (NRC) regula-
tions for the release of patients administered radioactive
material, pursuant to 10 CFR 35.75, authorize patient
release according to a dose-based limit, i.e., the dose to
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other individuals exposed to the patient (U.S. NRC
1997). The dose-based limit, which replaced the activity-
or dose-rate-based release limit, <1,110 MBq (30 mCi)
or <0.05 mSv h™' (5 mrem h™') at 1 m in 1997, better
expresses the NRC’s primary concern for the public’s
hecalth and safcty and makes good scicntific scnsc. A
licensee may release patients, regardless of administered
activity, if it can be demonstrated that the total effective
dose equivalent (TEDE) to another individual from
exposure to a released patient is not likely to exceed 5
mSv (0.5 rem).

Individuals exposed to released radionuclide therapy
patients can potentially receive radiation doses by two
distinct sources: external exposure and internal intake.
The TEDE concept makes it possible to combine these
dosc components in asscssing the overall risk to the
health of an individual. The TEDE, pursuant to 10 CFR
20.1003, is equal to the sum of the deep-dose equivalent
(DDE), due to external exposure, and the committed
effective dose equivalent (CEDE), due to internal intake.
Thus, TEDE = DDE + CEDE.

U.S. NRC regulations, pursuant to 10 CFR 20.1101,
require that applicants and licensees develop, document,
and implement operating policies and procedures as part
of an overall radiation protection program that will
ensure compliance and the security and safe use of
licensed materials. These radiation protection policies
and procedures for their implementation are neither
detailed in the regulations nor required to be submitted as
part of the license application (Siegel 2004). Some
practitioners have developed their own radiation protec-
tion programs, but most have relied on model procedures
published by the NRC in guidance documents. There is
no question that licensees must comply with NRC
regulations, but doing so by adopting regulatory guid-
ance is not necessary. The NRC will accept alternative
approaches, but a large number of licensees know that
use and adoption of NRC-proposed guidance will clearly
provide an acceptable approach to the NRC and many
licensees are not able to devote the time or resources
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nccessary to cstablish their own alternative implementing
procedures and policies. Although guidance documents
do not contain regulatory requirements, if licensees
commit to following these procedures they will become
conditions of their licenses.

We do not take issue here with the NRC regulations
related to patient release. We do, however, note that the
associated NRC guidance for licensee compliance with
10 CFR 35.75 as promulgated in NUREG-1556, Vol. 9,

Rev.1, Appendix U, Model Procedure for Release of

Patients or Human Research Subjects Administered Ra-
dioactive Materials, has been shown to be overly con-
servative and places a high burden on nuclear medicine
therapy patients and their families, as well as on licensees
who adopt the guidance. A series of published studies
and guidelines issued by other responsible professional
societies has provided guidance in compliance with the
applicable NRC requirements at a clearly lower burden
to all parties involved. Substitution of these approaches
for those in the NUREG will provide a clear benefit to
patients and their families, and will make the job of
licensees easier as well. We will conline our arguments
to the release of patients who have received oral Na'*'I
for the treatment of thyroid cancer or hyperthyroidism,
but note that the rationale of the arguments applies also
to other radionuclide therapy agents.

The purpose of this work is to critically evaluate the
compliance-implementing procedures as proposed in the
NUREG and to suggest altcrnative compliance mcthods.
We examine the guidance methods to assess the external
dose component, the internal dose component, and thus
the TEDE, and by so doing, demonstrate that the guid-
ance procedures are overly conservative and introduce an
unnecessary regulatory burden not codified in NRC
requirements. We propose alternative procedures to en-
able licensee compliance with 10 CFR 35.75, and we
recommend that all licensees use these procedures in-
stcad of automatic rcliance on the NRC guidance docu-
ments.

PATIENT RELEASE BASED ON NRC
GUIDANCE

The external dose component (DDE)

NUREG-1556, Vol. 9, Rev.1, Appendix U (U.S.
NRC 2005) provides model procedures for calculating
the external dose to others from exposure to released
patients. According to the NUREG, compliance with the
NRC regulatory dose limit requirement can be demon-
strated by licensees by either: (1) using provided default
tables for activity or dosc ratc at 1 m for a varicty of
radionuclides; or (2) performing a patient-specilic dose
calculation.
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Use of the “default” values. The “default” patient
release values are based on integration of external dose to
a maximally exposed individual to total decay alter
release of patients receiving radioactive material. Two
very conservative assumptions are involved in modeling
this dose in NUREG-1556, Vol. 9: 1) that the activity in
the patient can be represented as an unshielded point
source; and 2) that removal of activity from the patient is
only due to physical decay of the radionuclide involved.
This approach fails to consider the distributed nature of
most radiopharmaceutical agents and does not account
for the olten significant biological elimination that di-
minishes activity levels in the patient (and thus dose rates
outside the patient) over time. This method is highly
over-conservative for "'l sodium iodide. Therapy pa-
ticnts receiving "*'I do not retain 100% of the radioac-
tivity for the physical half-life of the radionuclide (8 d);
rather, a significant portion of the administered activity is
not taken up by the thyroid gland and is rapidly excreted.
For "', the 5 mSv dose limit is predicted in the NUREG
to be achieved with an administered activity of 1,221
MBq (33 mCi), or a dose rate of 0.07 mSv h™! (7 mrem
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