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ABSTRACT
Over a dozen government and professional organizations in the United

States and Europe have issued regulations and guidance concerning quality
management in the practice of. remote afterloading brachytherapy.
Information from the publications of these organizations was collected and
collated for this report. This report provides the brachytherapy licensee
access to a broad field of quality management information in a single,
topically organized document, q
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EXECUTIVE SUMMARY
Background

|- The use of remote afterloading brachytherapy has increased due to many
factors, including improved technology, advantages in radiation protection for
staff, and their ability to control the placement and duration of exposure of
the radioactive sources.

Researchers at the Idaho National Engineering Laboratory gathered over
one hundred publications from the US NRC, standards institutes, and profes-
sional societics. These publications were reviewed and sections that pertained
to quality management for remote afterloading brachytherapy were collected
and soned by topic.

The report begins with a brief explanation of remote afterloading
brachytherapy and additional details on the making of this report. This is -
followed by the collected quality management information.

The collected works are organized by licensee activities: programs, facility
design, maintenance & audits, operations, and training.

Appendix A provides a bibliography of the source publications used for
this report and describes how individuals may obtain their own copies. Ap-
pendix B is a cross reference table that summarizes the body of the report.

How to use this document
This report is organized in anticipation that the reader will tum to this doc-

ument with specific questions in one area rather than as a repon to be read ,

cover to cover. Therefore, the collected references am arranged by functional
area so that the reader may go to a single applicable chapter. Chapter 3 deals ,

with the establishment of a new brachytherapy program, Chapter 4 deals with !

ongoing maintenance and record keeping. Chapter 5 deals with operations. !

Chapter 6 deals with training. |
The information collected in this report can provide a basis for a quality |

!management program and can save the licensee many hours searching the lit -
erature for infonnation on a particular topic; however, this is not a controlled
document, and the source publications may be updated at any time without
revision to this report, so the prudent user will verify the information repro-
duced within is current.

:
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Radiological Protection sorbed dose in grays multiplied by the

IEC International Electrotechnical Com- quality factor (1 Sv=100 rems).

mission SNM Society of Nuclear Medicine

INEL Idaho National Engineering Labora- Sv seiverts
tory
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)Quality Management -

in- Remote Afterloading Brachytherapy

A Collection of Current Regulations,
Standards, and Guidelines

1. INTRODUCTION I

|

1.1 Scope essary to provide for the radiation safety )
of workers and the general public.

This study is sponsored by the Division of 2. The NRC will regulate the radiation
Industrial and Medical Nuclear Safety of the safety of patients where justified by the
U.S. Nuclear Regulatory Commission (NRC). risk to patients and where voluntary stan-
It examines the regulations, recommendations, -1ards, or compliance with these standards,

and practices that make up the quality man. are inadequate.

agement program associated with the safe use 3. The NRC will minimize intrusion into - 1

of radioactive isotopes by authorized users in medical judgments affecting patients and
the medical community, into other areas traditionally considered to

be a part of the practice of medicine.1
This report addresses the regulations, stan- The NRC regulates the use of byproductdards, and recommendations that apply

, gg ; ;
specifically to the safe use of radioactive g g
byproduct material. It does not address trade, byproduct material in diagnostic or therapeu-
medical, or other requirements. tic applications. The NRC uses several fonnats

The objective of this study is to identify the to issue regult*ory requirements and to pro-
current regulations, standards and guidelines vide guidance regarding these requirements to
for quality management in remote afterload- its licensees. These include issuance of the
ing brachytherapy required or recommended Code of Federal Regulations (CFR), Regula-
by the U.S. Nuclear Regulatory Conimission, tory Guides, Policy and Guidance Directives
selected standard-setting bodies, medical or- (FC),- and the licenses that specify commit-
ganizations, and other regulatory agencies. ments made by licensees during the licensing

'

pm ess. The intent of this system of rules, ;

1*2 BackOround policy statements, and guidance documents is

1.2.1. Role of NRC and Need for QM to address radiation safety and to ensure risk
to members of the general public is main.Program tained at a minimum. The NRC does not ;

The Policy Statement of 1979
regulate the credentialing process for profes- i

The NRC and its predecessor the sionals who practice medicine.
Atomic Energy Commission have regu-
lated the medical use.of radioisotopes The CFR contains the rules established by
since 1946. AEC recognized that p ysi- the executive branch or the federal govem-
clans have the pn, mary responsibilst for ment and has the force of law. The NRC'sthe protection of their patients an de-
signed its regulations accordingly. regulations are found in Title 10 -- Energy.

.

Part 35 of the 10 CFR deals specifically with
Based on ast experience and the the medical use of byproduct material, butcomments an advice of the public and -

other Federal Agencies, the States, and other pans apply, too, particularly pans 19 and j
the NRC's Advisory Committee on the 20. |

Medical Uses of isotopes, the Commis-
sion has developed the following state. Regulatory Guides are issued through a
ment of general policy to guide its regula- formal review and comment process. They are
tion of the medical uses of radioisotopes:

1. The NRC will continue to regulate 1 44 FR 29, Human Uses of Byproduct Material,
the snedical uses of radioisotopes as nec- Nuclear Regulatory Commission, 8242, February

9,1979.

1 NUREG/CR-6276
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Introduction

issued to assist licensees by providing technical apy technologist. Conducting the plan of
infomiation and details of how to establish a treatment may involve a number of mea-

surements, calculations, computer-gener-
Program that meets the re9uirements of the ated treatment plans, patient simulations,
regulations. Comph.ance with the Regulatory portal film verifications, and beam modify-
Guides is not required. Ing devices to deliver the prescribed

dose. Therefore, instructions must be
The Policy and Guidance Directives dissem- clearly communicated to the professional

inate NRC policy to the NRC staff. Familiarity team members with constant attention de-
with these directives will help the licensee m:et voted to detail during the treatment pro- ~

the intent of NRC regulations. cess. Complicated processes of this na-
ture require good planning and clear, un-

Finally, licenses and the attendant condi- derstandable procedures.

tions specify controls for the use of byproduct 1.2.2. Remote Afterloadin9matenal and define the licensee s au hority to
Brachytherapyuse byproduct material. The standacd license

Brachytherapy is any of several proceduresconditions for brachytherapy w included in
for the radiation treatment of cancer, with -

this repott where appropriate. small, scaled radioactive sources, near or in,

The FDA is a federal agency that also issues contact with the target tissue. The sources are
regulations; however, concerning remote after- applied with intraluminal, interstitial, intracavi-
loading brachytherapy, the FDA rules address tary, or intraoperative techniques.
the design and safety features of such devices Aherloading techniques are those .in whichwhile the NRC rules, as stated above, address

non-radioactive applicators or guide tubes are
,

the individuals' use of the device. imtially placed in the patient and the radioac-
Other private organizations also enter into tive sources are later loaded into these applica-

the regulatory pir ,:. Their standards do not tors.
have the force of la,v, but they clearly describe .

Remote afterloaders are radiation therapy
a level or perfonnance considered the mini- devices that remotely insert and withdraw the
mum acceptab!c by experts in the ficId. These radioactive sources from guide tubes and ap-
organizations include national standards bod- plicators. Depending on the manufacturer andies and professional societies such as the m del, remote afterloaders typically employAmerican National Standards Institute (ANSI),

iridium-192, cobalt-60, or cesium-137
the American Association of Physicists in sources,
Medicine (AAPM) and the National Council
on Radiation Pmtection (NCRP). A list of or- For licensing purposes, this guidance
ganizations contacted is in section 2.2. Many defines the following terms as:

documents from these organizations were re- "high dose rate" (HDR) to mean a.

viewed for this report, and are listed in dose rate of 20 or more centigray (rads)
Appendix A. These bodies provide a uniform per minute;

I set of voluntary standards that, if adopted and " medium dose rate'' (MDR) to mean a.

L followed by the licensees, will improve the dose rate between 200 centigray (rads)
overall state of safety in the medical use of per hour and 20 centigray (rads) per

minute; andisotopes and reduce the degree to which the
" low dose rate" (LDR) to mean aNRC must issue regulations. +

rate of 4-200 centigray (rads) per
The administration of byproduct mate- ur

rial can be a complex process for many
" pulsed dose rate afterloader" (POR)types of diagnostic and therapeutic pro. +

cedures in nuclear medicine or oncology refers to a special type of remote after-
departments. A number of individuals loading device that uses a single source
may be involved in the delivery process. capable of delivering dose rates in the
For example, in an oncology department "high dose rate" range, but is used to
when the authorized user prescribes a simulate the radiobiology of a low dose
teletherapy treatment, the delivery pro- rate treatment by inserting the source for a
cess may involve a team of medical pro-
fessionals such as a radiation therapy
physicist, dosimetrist, and radiation ther- 2 NRC Regulatory Guide 8.33, B

NUREG/CR-6276 2 i
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Introduction

given fraction of each hour. Based solely development which is being used at a few sites.
on their instantaneous exposure rate, it has a single source with a typical strength of
these devices are treated the same gs about one curie. A device similar to a HDR
high dose rate devices in this document. machine controls the source for a treatment

Thus, for the purposes of [NRCB 93-01], all that typically lasts two to three days, thus re-
remote afterloading brachytherapy units ca- quiring admission to the hospital. During the
pable of producing exposure rates in excess of treatment the machine will step the source
500 rads (centigray) per hour at one centime- 5.nrough the programmed treatment positions
ter will be referred to as High-Dose-Rate for five to thirty minutes, then retract the
(IIDR) afterloaders. 4 source and store it for the remainder of the

cycle. Cycles are typically an hour long. This
cycle is repeated dozens of times. The radia.

1.2.3. High Dose Rate verses Low tion is therefore applied at an instantaneous
Dose Rate Remote rate that is higher than LDR, but lower than
Afterloading HDR. The discontinuous application is di-

vided over a time length similar to an
LDR application. There are specific

HDR afterloaders typically have a single requirements for PDR machines in the NRC's
source of five to 20 curies. LDR afterloaders Policy and Guidance Directive FC 86-4,

may have single or multiple sources with ac- Revision 1, and NRCB 93 01.
tivities of 10 to 50 millicuries. Typically, the

, 1.2.5. Device Description
llDR machme will step its single source A remote afterloader system consists of sev-
through a series of dwell positions, while a eral major compomnts:LDR machine will not reposition its multiple
source string. The HDR irradiations usually . Treatment Unit -- Consists of a radiation safe
last several minutes while the LDR irradiations that houses the radioactive sources, a storage

last up to 140 hours. HDR brachytherapy is container for non-radioactive " dummy"
nomially done on an out-patient basis. LDR sources, and electrical and mechanical hard-

brachytherapy requires hospitalization. HDR ware such as drive cables and stepping mo-
treatment employs shorter irradiations at tors required to deploy the sources from
higher dose rates than LDR treatment. their storage positions into applicators in the
Because of the higher source levels involved, patient. This unit resides in the treatment
shiciding requirements for HDR devices are room.
greater than for LDR devices. . Control Unit -- Consists of the microcom-

puter that controls the treatment unit and its1.2.4. Pulse Dose Rate display keyboard, and system printer.
A Pulse Dose Rate (PDR) machine is a new Programming, treatment control, and treat-
Table 1. Comparison of brachytherapy methods. ment monitoring are performed

from this unit. HDR devices
HDR LDR PDR normally place all these functions

utside the treatment roorr LDR
Source strength 2-12 curie 10-50 mali- ~1 curie devices normally melude many ofg

the programmmg functions withm
Number of frac- 1. 1-3 4M0. the same assembly as the treatment
tions units and place only required
Fraction iength 1-25 min. 12-140 5-30 min. treatment controls and status indica-

hours. tions outside the treatment room. |
Patient status Out pa- In patient in patient . Source Transfer Tubes - Tubes ;

tient between the treatment unit and the 1

patient applicators. f
3 NRC Policy and Guidance Directive, FC 86-4; . Patient Applicators -- Treatment tubes m- !

IRevision 1 serted into the patient that the radioactive
4 NRC Bulletin 93-01 sources will enter during treatment. There

3 NUREG/CR-6276
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,

are many designs of applicators for specific switches, junction boxes, and compressed air
purposes. lines. :

* Nonnal and Emergency Power Supplies and Computerized Treatment Planning System '

Accessories -- Electrical and mechanical (CTPS)-- A dedicated software system used
power supplies, such as the main AC power, in dose computations. Some CTPSs have a
backup DC battery power, and a compressed dose cptimization feature that optirnally
air supply; and the equipment needed to plans the HDR or LDR brachytherapy treat-
control and conduct the power to the remote ments,

afterloading device, such as emergency stop

L

r

!
l

1

1

i
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2. METHODS

2.1 Approach American National Standards Institute
,

(ANSI)- -
'

The data collected for the brachytherapy ;

* Hosp.tal Physicists' Association (HPA); ;
.

istudy was organized by the INEL and re-
.

viewed for technical accuracy by physicians . National Council on Radiation Protection {
ar.d physicists working indepentlently and by and Measurements (NCRP); ;'

'

the U. S. NRC. . Internatiera A;; c c Energy Agency

(IAEAt .

2.2 Organization
. Internam e Elee. mecia ' cal Commission

For each of the technical headings, a syn- (IEC); ;

opsis of the current NRC requirements and . British Standao % " 3SI).
recommendations is provided. Items from the '

Code of Federal Regulations are requirements, by LLNL: |
,.

Items from Policy and Guidance Directives . Food and Drug Administration (FDA);
(FC) and Regidatory Gu/ des are recommenda- . American College of Radiology (ACR);
tions; unless meluded in the facility s license,
in which case they are requirements. . American Association of Physicists in j

Medicine (AAPM); ;

This is followed by applicable material . Institute of Physical Sciences in Medicine .

from other government agencies, national OPSM)*
"

standards bodies and professional organiza-
tions. Summarized information from manu- * American Society for Therapeutic Radiol-

.

facturers and users is also presented under the ogy and Oncology (ASTRO);

appropriate headings. User comments and . National Institute of Standards and Technol- i

recommendations were included only when ogy (NIST). |
'

they provided an additional contribution be- The INEL also obtained information from
yond the mere affirmation of compliance. three manufacturers of remote afterloaders
Technical Opinion is provided in several areas that are distributed in the United States, and ,

to clarify or add to recommendations and re- from five medical institutions where remote !
quirements. afterloading brachytherapy is performed. The |

manufacturers or their U.S. distributors repre- |Appendix A lists all documents reviewed
sented in this document are:and provides information for ordering addi-

tional copies. . Nucletron;

Appendix B summarizes the main body of . Omnitron; and

this report in tabular form. . RTS Technology.
Of the five medical institutions interviewed,2.3 Participants

three are medical centers associated with large
Information regarding regulations, stan- teaching universities,'one is a large private

dards and guidelines was obtained through clinic, and one is a mid-sized radiation oncol-
interviews with representatives of the medical ogy center at a private hospital. The institu-
organizations and agencies. Interviewers used tions referenced in this report are dcscribed in
a comprehensive interview checidist developed Table 2. Practices of the institutions were only
by INEL, LLNL, brachytherapy physicians, noted when they exceeded the requirements
and medical physicists. The organizations already presented or provided a particularly
contacted were: useful insight into the application of require-

ments.by INEL:

l
,
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,

Table 2. Description of facilities
'

Reference Size Type Location Licensina Machine
Facility 1 Large University Medical West Agreement Nucletron Selectron LDR ,

Center State Nucletron microSelectron PDR
Facility 2 Mid Hospital West Agreement Nucletron microSelectron HDR !

State
Facility 3 Large University Medical Midwest NRC li- Nucletron microSelectron LDR

Center censee Nucletron Selectron LDR
Nucletron microSelectron PDR
Nucletron microSelectron HDR

Facility 4 Large University Medical East Agreement Omnitron HDR
Center State

Facility 5 Large Clinic East NRC li- GammaMed 12i HDR
censee

,

I

|

t

1 *

r

|
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3. FACILITY' CERTIFICATION AND REVIEW

The training and experience of the staff are a written quality management program to
major factors in all phases of a successful re- provide high confidence that byproduct mate-
mote-afterloading brachytherapy program, rial or radiation from byproduct material will
Training requirements should be reviewed and be administered as directed by the authorized
a training program established before the de- user. The quality management pmgram must

,

'

vice is received and treatments are begun, include written policies and procedures to
Training and experience are discussed in sec- meet the following specific objectives:
tion 6 of this repon.

(1) That, prior to administration, a written
3.1 Facility License directive is prepared for:5

Application (i) Any teletherapy radiation dose;

NRC Requirements & (ii) Any gamma stereotactic radiosurgery
Recommendallons radiation dose;

f 35.11 License required. (iii) Any brachytherapy radiation dose;
,

(a) A person shall not manufacture, pro- (iv) Any administration of quantities
duce, acquire, receive, possess, use, or transfer greater than 30 microcuries of either sodium '

byproduct material for medical use except in iodide 1-125 or 1-131; or
accordance with a specific license issued by
the Commission or an Agmement State, or as (v) Any therapeutic administration of a
allowed in paragraph (b) of this section. radiopharmaceutical, other than sodium iodide

.

'

l-125 or I-131;
(b) An individual may receive, possess,

use, or transfer byproduct material in accor- (2) That, prior to each administration, the
dance with the regulations in this chapter un- patient's identity is verified by more than one i

der the supervision of an authorized user as method as the individual named in the written
provided in i 35.25 unless prohibited by li, directive;

cense condition.
,

[ Note: Application procedures for a license
5 If, because of the patient's condition, a delay infor the medical use of byproduct material are

. order to provide a wntten revision to an existing
descn. bed m. detail in the following NRC doc- written directive would jeopardize the patient's
uments: Policy and Guidance Directive FC health, an oral revision to an existing written

86-4 Revision 1: Infonnation Re9uired for directive will be acceptable, provided that the :
oral revision is documented ,mmediately in the 'iLicensm.g Remote Afterloading Devices; patient's record and a revised written directive is

10 CFR 35: Medical Use of Byproduct Mate. signed by the authorized user within 48 hours of
rial: Regulatory Guide 10.8, Revision 2: the oral revision.

Guide for the Preparation of Applications for Also, a written revision to an existing wntten
Medical use Programs.] directive .may be made for any diagnostic,or

therapeutic procedure provided that the revision

3.2 Faci 11ty Programs is dated and signed by an authorized user prior ,

to the seministretion of the radiopnarmaceuticai ;
dosage, the brachytherapy dose, the gamma !

3.2.1. Facility Quality Managernent stereotactic radiosurgery dot.e, the teletherap
Programs dose, or the next teletheraphy fractional dose. y |

iIf, because of the emergent nature of the
INRC Requirements & patient's condition, a delay in order to provide a

Recommendallons written directive would jeopardize the patient's
health, an oral directive will be acceptable,

f 35.32 Quality management program. provided that the information contained in the
(a) Each applicant or licensee under this oral directive is documented I,mmediately in th,e

. patient's record and a wntten direct,ve isi
part, as applicable, shall establish and maintam prepared within 24 hours of the oral directive.

7 NUREG/CR-6276
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| Facility Cenification and Review

!

(3) That, final plans of treatment and re- where a written directive is required in para-
lated calculations for brachytherapy, telether- graph (a)(1) above, in an auditable form, for
apy, and gamma stereotactic radiosurgery are three years after the date of administration.
in accordance with the respective written di-

(e) The licensee may make modificationsecWes;
to the quality management program to in-

(4) That, each administration is in accor- crease the program's efficiency provided the
dance with the written directive; and program's effectiveness is not decreased. The

licensee shall furnish the modification to the(5) That any unintended deviation from
the written directive is identified and evaluated, appropriate NRC Regional Office within 30

and appropriate action is taken. days after the modification has been made.

(b) The licensee shall:
(f)(1) Each applicant for a new license, as

applicable, shall submit to the appropriate
(1) Develop procedures for and conduct a NRC Regional Office in accordance with

review of the quality management program 9 30.6 a quality management program as part
including, since the last review, an evaluation of the application for a license and implement
of: the program upon issuance of the license by

the NRC.(i) A representative sample of patient
administrations. (2) Each existing licensee, as applicable,

(ii) All recordable events, and shall submit to the appropriate NRC Regional
Office m accordance with 6 30.6 by January

(iii) All misadministrations 27,1992 a written cenification that the quality

to verify compliance with all aspects of the management program has been implemented

quality management program; these reviews al ng with a copy of the pmgram,

shall be conducted at intervals no greater than f 35.25 Supervision. (CREF)
12 months.

[See f 35.25 in section 6.2.3.]
(2) Evaluate each of these reviews to de-

tennine the effectiveness of the quality man- Other Government, Standards, and
agement program and, if required, make Professional Organizations
modifications to meet the objectives of para. AApy 4f, yll. (partial)
graph (a) of this section; and

Quality assurance procedures must be es-
(3) Retain records of each review, includ- tablished for the equipment, e.g., the remote

ing the evaluations and findings of the review, afterloader unit and its ancillary accessories,
in an auditable form for three years. and for the process of using the equipment,

(c) The licensee shall evaluate and re. C 8. Proper execution of a planned treatment,

spond, within 30 days after discovery of the 3.2.2. ALAR A Program
recordable event, to each recordable event by:

NRC Requirements &
(1) Assembling the relevant facts includ- Recommendations

"E ' "'';
f 20.1001 Purpose.

(2)
,

, Identifying what, if any, corrective ac- (a) The regulations in this part establish
tion is requ red to prevent recurrence; and standards for protection against ionizing ra-

(3) Retaining a record, in an auditable diation resulting from activities conducted un-
fonn, for three years, of the relevant facts and der licenses issued by the Nuclear Regulatory
what corrective action,if any, was taken. Commission. These regulations are issued un-

der the Atomic Energy Act of 1954, as
(d) The licensee shall retain: an: ended, and the Energy Reorganization Act
(1) Each written din ctive; and of 1974, es amended.

(2) A record of each administered radia. (b) It is the purpose of the regulations in
tion dose or radiopharmaceutical dosage this pan to control the receipt, possession, use,

NUREG/CR-6276 8
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transfer, and disposal of licensed material by principles to achieve occupational doses and
any licensee in such a manner that the total doses to members of the public that are as low
dose to an individual (including doses result- as is reasonably achievable (ALARA).
ing from licensed and unlicensed radioactive (c) The licensee shall periodically (at least
material and from radiation sources other than annually) review the radiation protection pm-
background radiation) does not exceed the gram content and implementation.
standards for protection agamst radiation pre-
scribed in the regulations in this part. However, 5 20.1301 Dose limits for indi 'idual members
nothing in this part shall be construed as limit- of the public. '

ing actions that may be necessary to protect (a) Each licensee shall conduct operations
health and safety. so that--

f 20.1002 Scope. (1) The total effective dose equivalent to
The regulations in this pan apply to persons individual members of the public from the li-

licensed by the Commission to receive, possess, censed operation does not exceed 0.1 rem (1
use, transfer, or dispose of byproduct, source, mSv) in a year, exclusive of the dose contribu-
or special nuclear material or to operate a pro- tion from the licensee's disposal of radioactive
duction or utilization facility under parts 30 material into sanitary sewerage in accordance
through 36,39,40,50,60,61,70, or 72 of this with Sec. 20.2003, and
chapter. The limits in this part do not apply 1 (2) The dose in any unrestricted area from
doses due to background radiation, to expo- extemal sources does not exceed 0.002 rem
sure of patients to radiation for the purpose of (0.02 mSv) in any one hour.
medical diagnosis or therapy, or to voluntary
; rticipation in medical research programs. (b) If the licensee permits members of the

public to have access to controlled areas, the
f 20.1003 Definitions. (partial) limits for members of the public continue to

ALARA (acronym for "as low as is reason- apply to those individuals.
ably achievable") means making every reason- (c) A licensee or license applicant may ap-
able effort to mamtain exposures to radiation ply for prior NRC authorization to operate upas far below the dose limits in this part as is to an annual dose limit for an individual

,

practical consistent with the purpose for which member of the public of 0.5 rem (5 mSv). The
the licensed activity is undertaken, takm, g mto licensee or license applicant shall include the
account the state of technology, the economics follow ng information in this application:
of improvements in relation to state of tech-
nology, the economics of improvements in (1) Demonstration of the need for and the ,

relation to benefits to the public health and expected duration of operations in excess of |

safety, and other societal and socioeconomic the limit in paragraph (a) of this section;
considerations, and in relation to utilization of (2) The licensee's program to assess and
nuclear energy and licensed materials m the control dose within the 0.5 rem (5 mSv) an-
public interest. nual limit; and ;

& 20.1101 Radiation protection programs. (3) The procedures to be followed to
(a) Each licensee shall develop, document, maintain the dose as low as is reasonably

and implement a radiation protection program achievable.

commensurate with the scope and extent of li- td) In addition to the requirements of this
censed activities and sufficient to ensure part, a licensee subject to the provisions of
compliance with the provisions of this part. EPA's generally applicable environmental ra-
(See @ 20.2102 for recordkeeping require- diation standards in 40 CFR Part 190 shall
ments relating to these programs.) comply with those standards.

(b) The licensee shall use, to the extent (e) The Commission may impose additional
restrictions on radiation levels in unrestrictedpracticable, procedures and engineering con-

trols based upon sound radiation protection areas and on the total quantity of radionu-

9 NUREG/CR-6276
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clides that a licensee may release in effluents eye dose equivalent, deep-dose equivalent,
in order to restrict the collective dose. committed effective dose equivalent).

5 20.1302 Compliance with dose limitsfor in- 5 20.2102 Records of radiation protection
dividual members of the public. programs.

(a) The licensee shall make or cause to be (a) Each licensee shall maintain records of
made, as appropriate, surveys of radiation ley. the radiation protection program, including:
cls in unrestricted and controlled areas and (1) The provisions of the program; and
radioactive materials in effluents released to
unrestricted and controlled areas to demon- (2) Audits and other reviews of program
strate compliance with the dose limits for in- content and implementation.

dividual members of the public in @ 20.1301. (b) The licensee shall retain the records re-
quired by paragraph (a)(1) of this section until

(b) A licensee shall show compliance with the Commission terminates each pertinent li-
the annual dose limit in Sec. 20.1301 by-- cense requiring the record. The licensee thall

(1) Demonstrating by measurement or cal- retain the records required by paragr iph
culation that the total effective dose equivalent (a)(2) of this section for 3 years after the.

records is made.to the individual likely to receive the highest
dose from the licensed operation does not ex- f 35.20 ALARA program.
cced the annual dose limit; or (a) Each licensee shall develop and imple-

(2) Demonstrating that-- ment a written radiation protection program
that m, cludes provisions for keeping doses as

(i) The annual average concentrations of low as reasonably achievable (ALARA).
radioactive material released in gaseous and
liquid effluents at the boundary of the unre- (b) To satisfy the requirement of paragraph
stricted area do not exceed the values specified (a) of this section:
in table 2 of appendix B to Secs. 20.1001- (1) At a medical institution, management,
20.2401; and the Radiation Safety Officer, and all autho-

(ii) If an individual were continuously pre, rized users must participate in the program as
sent in an unrestricted area, the dose fmm ex. requested by the Radiation Safety Committee.
ternal sources would not exceed 0.002 rem (2) For licensees that are not medical insti-
(0.02 mSv) in an hour and 0.05 rem (0.5 tutions, management and all authorized users
mSv) in a year. must participate in the program as requested

(c) Upon approval from the Commission, by the Radiation Safety Officer.
the licensee may adjust the effluent concentra- (c) The program must include notice to
tion values in appendix B to Secs. 20.1001- workers of the program's existence and work-
20.2401, table 2, for members of the public, to ers' responsibility to help keep dose equiva-
take into account the actual physical and lents ALARA, a review of summaries of the
chemical characteristics of the effluents (e.g., types and amounts of byproduct material used,
aerosol size distribution, solubility, density, occupational doses, changes in radiation safety
radioactive decay equilibrium, chemical form). procedures and safety measures, and continu-

f 20.2101 Genera! provisions. ing education and training for all personnel
who work with or in the vicinity of byproduct

(a) Each licensee shall use the units: curie, material. The purpose of the review is to en-
rad, rem, including multiples and subdivisions, sure that licensees make a reasonable effort toand shall clearly indicate the units of all maintain individual and collective occupa-
quantities on records required by this part. tional doses ALARA.

(b) The licensee shall make a clear distinc- Regulatory Guide 10.8, Revision 2, f 1.

cords req ir d by t a (c , otal effec 1. RADIATION PROTECrlON PROGRAMS
tive dose equivalent, shallow-dose equivalent, (cf. Appendix G to Regulatory Guide 10.8)
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in the revised Part 20,10 CFR 20.1101 re- The revised 10 CFR Part 20 does not re-
quires each licensee to develop, document, and quire that a numerical cost-benefit analysis
implement a radiation protection program ap- (quantitative approach) be used to demonstrate
propriate to the scope and extent of the activi- ALARA. Ilowever, NRC encourages medical
ties conducted and to review at least annually licensees to use quantitative analyses in devel-
the program content and its implementation. oping ALARA programs and procedures. If it
Further,10 CFR 20.1101 requires that each li- can be performed readily, licensees should
censee use engineering controls and proce- demonstrate through quantitative analysis that
dures to ensure that occupational doses and the cost and benefits associated with design,
doses to members of the public are as low as is engineering controls, and operating proce- )reasonably achievable (ALARA). In addition, dures have been optimized in accordance with
10 CFR 20.2102 provides the recordkeeping the ALARA principle. If a quantitative analy-
requirements for radiation protection pro- sis cannot be readily performed, licensees,

grams. should thoroughly evaluate any design or en- I

The requirements in 10 CFR 20.1101 are gineering c ntrols that may need to be
consistent with the requirements for control of Ch"f#d

to keep operating procedures
A'occupational exposures in 10 CFR Parts 33

and 35. Radiation protection programs that Examples of the type of ALARA optimiza-
have been established under the requirements tion considerations appropriate to the conduct
of 10 CFR Parts 33 and 35 will be considered of medical use programs are presented in the
to be acceptable to meet the occupational National Council on Radiation Protection and
ALARA requirements of the revised 10 CFR Measurement (NCRP) Report No.107, "Im-
Part 20 when the program activities are limited plementation of the Principle of As Low As Is
to external occupational exposures. Ilowever, Reasonably Achievable (ALARA) for Medical
licensees who handle unsealed radioactive and Dental Personnel,"* December 31, 1990.
materials that may cause internal exposure to This NCRP report provides specific hypotheti-
members of the public will need to supplement cal examples of optimization decisions in im-
their ALARA programs to address potential plementing ALARA in nuclear medicine and
internal as well as external doses to members radiation oncology.
of the general public from effluents to unre-
stricted areas. Additional guidance is bemg *NCRP reports can be purchased by writing,

, to NCRP Publications, 7910 Woodmont Av-
developed on this, and it will be addressed in a enue, Suite 800, Bethesda, MD 20814.,

separate regulatory guide. Licensees should
establish ALARA goals or objectives for efflu- Other Government, Standards, and' " " Professional Organizations

in developing an ALARA radiation protec- NCRP 105, 4.4, (partial)
tion program, licensees should design the pro- The general philosophy followed by mostgram based on the size of the h, censed facility. Institutions in minimizing radiation dose is thatthe potential hazards associated with radiation

, all exposures must be justified and, further,exposure, the potential intake of radioactive that they must be kept as low as reasonablymaterial, and the physical characteristics of the achievable (ALARA), economic and socialradionuclides (i.e., solid, hquid, or gas). For
factors being taken into account. The ALARAexample, the magnitude of an ALARA pro-
concept applies to radiation workers as well asgram for a large research hospital would be to the general public. The ALARA statementexpected to be considerably more compre- represents a commitment on the part of thehensive in scope than a radiation protection institution to provide the resources and theprogram for a private practice physician. The environment in which ALARA can be imple-program should include the mechanisms for mented. The NCRP recommends continuingperiodic (at least annually) review of perfor- efforts to maintain personnel exposures belowmance, as well as actions to be taken when
dowable limits and to keep exposures as low

ALARA goals or objectives are not met.
as reasonably achievable.
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NIST 92,1.5, (ALARA) for Medical and Dental Personnel,

Exposure to radioactive materials above the Provides additional details on this topic.

maximum permissible levels can be avoided NRC Regulatory Guide 8.18, Info'rmation
by proven protective measures in the handling Relevant to Ensuring that Occupational Ra-
of radionuclides. diation Exposures at MedicalInstitutions will

be As Low As Reasonably Achievable, shouldThe fundamental objectives of such protec-
tive measures are: be reviewed when developing ALARA pro-

grams at Medical Institutions.
1. To maintain exposure to extemal ra-

diation as low as feasible. NRC Regulatory Guide 10.8, Guidefor the
Preparation of Applications for Medical Use .

2. To minimize entry of radionuclides Programs, Revision 2, Appendix G contains a
into the human txx!y by ingestion, inhalation, .model ALARA program,
absorption, or through open wounds when un-
confined radioactive material is handled. 3.2.3. Radiation Sa% Committee

To accomplish these objectives requires NRC Requirements &
positive planning and diligent execution of Recommendations
procedures, beyond the usual care taken in f 35.22 Radiation Safety Committee,
work with other materials. It is necessary to Each medical institution licensee shall es-
analyze in advance the hazards of each job; to tablish a Radiation Safety Committee to over-
provide safeguards against foreseeable acci- see the use of byproduct material.
dents; and to use protective devices and
planned emergency procedures in accidents (a) Each Committee must meet the follow-

.

that do happen. ing admmistrative requin:ments:

NIST 92, 3.2. (partial) (1) Membership must consist of at least
three individuals and must' include an autho-

Wherever radioactive materials are used, rized user of each type of use permitted by the i
there shall be a competent person responsible license, the Radiation Safety Officer, a repre-

.

for the radiation protection program. His du- sentative of the nursing service, and a repre-
ties will vary depending upon the type of or- sentative of management who is neither an
ganization in which the work is being carried authorized user nor a Radiation Safety Officer.
out, but he assists the supervisor in carrying Other members may be included as the 11

,

out his program of radiation safety by advis- censee deems appropriate.
ing on all phases of the work in matters of ra-
diation protection. This person should prefer- ( )

,

ably be in a position in the organization where quarterly.
he can effectively consult with those establish- (3) To establish a quorum and to conduct
ing the policy for the laboratory group or the business, at least one-half of the Committee's
procedure for carrying out work. His duties membership must be present including the
shall include instructing and training the Radiation Safety Officer and the managemen-
workers and visitors in the use of protective t's representative.
equipment and procedures; arranging for
proper waste disposal; keeping suitable records (4) The minutes of each Radiation Safety
on personnel exposures; investigating acci. Committee meeting must include:

.

dents and unusual occurrences; seeing that (i) The date of the meeting;
properly calibrated instruments are available
for workers or persons doing monitoring and (ii) Members present;
carrying out monitoring in cases where un- (iii) Members absent;
usual contamination is suspected.

(iv) Summary of the deliberations and dis-
Techn/ cal Note ctissions;

,

NCRP Report 107, implementation of the (v) Recommended actions and the numer-,

; Principle of As Low As Reasonably Achievable ical results of ali ballots; and
1
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(vi) ALARA program reviews described in (3) Verify implementation of corrective
i 35.20. actions.

(5) The Committee must promptly provide (b) A licensee shall establish and state in
each member with a copy of the meeting writing the authorities, duties, responsibilities,
minutes, and retain one copy for the duration and radiation safety activities of the Radiation
of the license. Safety Officer, and at a medical institution the

(b) To oversee the use of licensed material, Radiation Safety Committee, and retain the

the Committee must: curent edition of these statements as a record
until the Commission terminates the license.

(1) Review recommendations on ways to
maintain individual and collective ' doses Other Government, Standards, and
ALARA: Professional Organizations

(2) Review, on the basis of safety and with NCRP 105,5.3. (partial)
regard to the training and experience stan- The size of the program and federal or state
dards in subpart J of this part, and approve or licensing requirements will determine the size
disapprove any individual who is to be listed as of and the need for a radiation safety commit-
an authorized user, the Radiation Safety Offi- tee. The RSC's primary responsibility is to
cer, or a Teletherapy Physicist before submit- develop and maintain an effective radiation
ting a license application or request for safety program for the medical facility. To do
amendment or renewal; this, its members must possess adequate

(3) Review on the basis of safety, and ap- knowledge of the principles of radiation ,

prove with the advice and consent of the Ra- physics and radiation protection. The mem-

diation Safety Officer and the management bership of the Committee should include such

representative, or disappmve minor changes in individuals as a nuclear medicme physician, a
, ,

radiation safety procedures that are not poten- radiologist, a radiation oncologist, a senior

tially important to safety and are permitted hospital administrator, a health or medical

under 9 35.31 of this part. physicist, a senior nurse, an internist, and an
' investigator who uses radiation in research ac-

(4) Review quarterly, with the assistance of tivities.
- the Radiation Safety Officer, a summary of the
occupational radiation dose records of all per- Technical Note
sonnel working with byproduct material; NRC Regulatory Ouide 10.8, Guidefor the

(5) Review quarterly, with the assistance of Preparation of Applications for Afedical Use

the Radiation Safety Officer, all incllents in- ograms, Revision 2, Appendix F contains a

volving byproduct material with ;espect to m del program.

cause and subsequent actions uken; and 3.2.4. Radiation Safety Officer
(6) Review annually, with the assistance of NBC Requirements &

the Radiation Safety Officer, the radiation Recommendations
safety program.

i 35.21 Radiation Safety Officer.
f 35.23 Statements of authority and respon- (a) A licensee shall appoint a Radiation
sitillities. Safety Officer responsible for implementing

(a) A licensee shall provide the Radiation the radiation safety program. The licensee,
Safety Officer, and at a medical institution the through the Radiation Safety Officer, shall en-
Radiation Safety Committee, sufficient author. sure that radiation safety activities are being
ity, organizational freedom, and management performed in accordance with approved pro-
prerogative, to: cedures and regulatory requirements in the

daily operation of the licensce's byproduct
(1) Identify radiation safety problems; material program.
(2) Initiate, recommend, or provide cor- (b) The Radiation Safety Officer shall:

rective actions; and

13 NUREG/CR-6276
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(1) Investigate overexposures, accidents. (6) For medical use not at a medical insti .
spills, losses, thefts, unauthorized receipts, uses, tution, approve or disapprove minor changes t

transfers, disposals, misadministrations, and in radiation safety procedures that are not po-
other deviations from approved radiation tentially important to safety with the advice
safety practice and implement corrective ac- and consent of management; and
tions as messary;

(7) For medical use at a medical institu-
(2) Establish, collect in one binder or file, tion, assist the Radiation Safety Committee in

and implement written policy and procedures the performance of its duties. ;

for:
f 35.13 (c) License amendments.

(1) Authorizing the purchase of A licensee shall apply for and must receive
byproduct material; a license amendment:

(ii) Receiving and opening packages of . . (c) before it changes Radiation Safety
byproduct material; Officers or Teletherapy Physicists.

(iii) Storing byproduct material;
i35.14 Notifications.

(iv) Keeping an inventory record of A licensee shall notify the Commission by
byproduct material; letter within thirty days when an authorized <

(v) Using byproduct material safely; user Radiation Safety Officer, or Teletherapy
Physicist permanently discontinues perfor-

(vi) Taking emergency action if control mance of duties under the license or has a
of bypmduct material is lost; name change, or when the licensee,s mailmg

(vil) Performing periodic radiation sur- address changes. The licensee shall mail the
veys; report to the appropriate address identified in ;

% 30.6 of this chapter.
(viii) Performing checks of survey instru-

ments and other safety equipment; f 30.6 Communications. (partial)

(ix) Disposing of byproduct material; (a) Unless otherwise specified or covered
wider the regional licensing program as pro-

(x) Training personnel who work in or vided m paragraph (b) of this section, any
frequent areas where byproduct material is

cmnmmdcadon or mpon conceming de reggused or stored'. lat,ons m parts 30 through 35 and 39 of thisi
,

(xi) Keeping a copy of all records and chapter and any application filed under these ,

reports required by the Commission regula- regulations may be submitted to the Commis-
tions, a copy of the regulations, a copy of each sion as follows: !

licensing request and license and amendments' (1) By mai' addressed to: Director, Office
and the written policy and procedures required of Nuclear Material Safety and Safeguards,
by the regulations. U.S. Nuclear Regulatory Commission, Wash-

(3) Brief management once each year on ington, DC 20555
the bypmduct material program; (2) By delivery in person to the Commis-

(4) EstMsh personnel exposure investi- sion's offices to the Director, Office of Nu-
gi tional le' %t, when exceeded, will initiate clear Material Safety and Safeguards at:
an investigme by the Radiation Safety Offi- (i) 2120 L Street, NW., Washington, DC; or
cer of the cause of the exposure; *

(ii) 11555 Rockville Pike, One White Flint *

(3) Establish personnel exposure investi- Nonh, Rockville, Maryland.
gatiocal levels that, when exceeded, will initiate
a prompt investigation by the Radiation Safety f 35.23 Statements of authority and respon-
Officer (# the cause of the exposure and a sibilities. (CREF).
consideration of actions that might be taken t

[See f 35.23 in section 3.2.3.]reduce the probability of recurrence;
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. (1) Adults likely to receive, in 1 year, anOmer Government, Standards, and ,

Professional Organizations intake in excess of 10 percent of the applica- j
ble Atl(s) in table 1, Columns 1 and 2 of ap- 1

NCRP 105,5.3. (partial) pendix B to @@ 20.1001-20.2401; and
The RSO should be an individual with ex-

tensive training and education in areas such as (2) Minors and declared pregnant women
radiation protection, radiation physics, radia, likely to receive, in 1 year, a committed effec-
tion biology, instrumentation, dosimetry, and tive dose equivalent in excess of 0.05 rem (0.5
shielding design. The designated RSO should mSv). l

be a health or medical physicist, but may be a
f 20.1501(c) General.physician or other individual qualified by

,

virtue of experience or training. The primary (c) All personnel dosimeters (except for di-
function of the RSO is the supervision of the rect and indirect reading pocket ionization
daily operation of a radiation safety program chambers and those dosimeters used to mea-
to ensure that individuals are protected from sure the dose to the extremities) that require
radiation. To do this the RSO should report processing to determine the radiation dose and

directly to top management and have ready that are used by licensees to comply with Sec.

access to alllevels of the organization. NCRP 20.1201, with other applicable provisions of
Report No. 59 (NCRP,1978a) describes these this chapter, or with conditions specified in a
administrative arrangements in detail, license must be processed and evaluated by a

dosimetry processor--
3.2.5. Personnel Monitoring (1) Holding current personnel dosimetry

NBC Requirements & accreditation from the National Voluntary
Recommendations Laboratory Accreditation Program (NVLAP)

of the National Institute of Standards and9 20.1502 Conditions requiring individual
monitoring of external and internal occupa. Technology; and

tional dose. (2) Approved in this accreditation process
Each licensee shall monitor exposures to for the type of radiation or radiations included

radiation and radioactive material at levels in the NVLAP program that most closely ap-
sufficient to demonstrate compliance with the proximates the type of radiation or radiations
occupational dose limits of this part. As a for which the individual wearing the dosimeter
minimum- is monitored.

(a) Each licensee shall monitor occupa- Policy and Guidance Directive FC 85-4
tional exposure to radiation and shall supply Revision 1, VI.
and require the use of individual monitoring The licensee must confinn that pursuant to
devices by- 10 CFR 20.1502, personnel involved with

(1) Adults likely to receive, in 1 year from treating patients using a remote afterloading
sources external to the body, a dose in excess device will be monitored as appropriate, in-
of 10 percent of the limits in @ 20.1201(a), cluding whole body badges to be wom by per-

sons entering the restiicted area.
(2) Minors and declared pregnant women

likely to receivi, in 1 year from sources exter- Other Government, Standards, and !
nal to the body, a dose in excess of 10 percent Profess /onal Organizations i

AAPM 41 V.C. (partial) |of any of the applicable limits in @ 20.1207
or @ 20.1208, and Finger radiation monitors for personnel op- !

(3) Individuals entering a high or very high erating units are a good practice. While un- .

radiation area. usual events, such as source jammed in the )
applicator, are infrequent, if personnel are in-

(b) Each licensee shall monitor (see @ volved in an emergency, their finger rings, in
20.1204) the occupational intake of radioac- conjunction with their whole body persorihel
tive material by and assess the committed ef-
fective dose equivalent to-
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.

monitors, will help provide estimates of dose wear personal dosimeters. At one facility, per-
equivalents received during emergencies, sonnel involved with source loading or prepa-

ration activities for the microSelectron LDR
ANSI N13.2, 4.5. wear finger radiation monitors.

A radiation monitoring program must give
due regard to the evaluation of exposures Technical Note
during equipment maintenance procedures. NRC Regulatory Guide 10.8, Guide for the
In some instances intervals between servicing Preparation of Applications for Medical Use
of equipment might be so long as to preclude Programs, Revision 2, Appendix D contains a
the assignment of this work to a routine cate- model program.
gory. Furthermore, the performance of work 3*3 Facility Desi0nwhich requires special and unusual survell-
lance to assure adequate radiation protection, and Equipage
for example, nonroutine operations involving 3.3.1. Facility Designsignificant risk of unexpected changes in ra-
diation levels, will in many instances also re- NRC Requirements &
quire special monitoring procedures and Recommendations
equipment. & 35.13 (e) License amendments.

ANSI N13.2, 5.2.1.3. A licensee shall apply for and must receive
a Heense amendmentPersonnel monitoring for external exposure

should be required for teletherapy personnel, ...(c) Before it adds to or changes the areas
workers involved in the use of sealed sources of use or address or addresses of use identified
in "Open and Enclosed Protective Installa- in the application or on the license.
tions," and other personnel having access to
the area such that they may be exposed to ra- Policy and Guidance Directive FC 86-4,
diation in excess of applicable limits. Revision 1. V.A.

A. The licensee must submit annotated ,

IPSM 46,5.2. (partial) drawings (not blueprints) of each dedicated
The Regulations specify the dose limits for treatment room indicating:

the whole body, the lens of the eye, the ab-
1. Scale, plan and clevation. {domen of female employees, and for other

individual organs and tissues. The monitoring 2. Identification of the room (s), includ-
programme should allow the doses to these ing room number (s).
various parts of the body to be established for

3. Type, density and thickness of allclassified and other workers likely to receive
shielding materials, including walls, floor anddoses in excess of one-tenth of the quoted
ceiling.

.

limits. Non-classified workers must not re-
ceive doses exceeding three-tenths of these 4. Location of doors, windows, conduits,
limits. etc.

NCRP 105,5.6. (partial) 5. Distance to and the nature of use for

Personnel monitoring is recommended for adjacent areas with indication of whether the
areas are restricted or unrestricted, as defined

indisiduals for whom there is a reasonable in 10 CFR 20.1003,
probability of exceeding 25 percent of the oc-
cupational dose equivalent limit of 5 rem per NOTE: Treatments using pulsed, medium,
year in the course of their work (NCRP and high dose rate afterloading devices must
1978a). be performed in rooms specially constructed

or modified for radiation therapy. The use of
Users' Recommendations and pulsed, medium, and high dose rate afterload-
Practices ing devices must be restricted to the specific
Personnel radiological monitoring pro- room described in the licensee's application. ;

grams at facilities interviewed require all per- Relocation of a pulsed, medium or high dose '

sonnel involved in tmatment administration to
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rate afterloading device to another area of use (i) An eye dose equivalent of 15 rems (0.15
requires prior NRC approval through a license SV),and
amendment.

(ii) A shallow-dose equivalent of 50 rems
Other Government, Standards, and (0.50 Sv) to the skin or to any extremity.
Professional Organizations (b) Doses received in excess of the annual

AAPM 41, ///.B. (partial) limits, including doses received during acci-
LDR remote afterloading units usually can dents, emergencies, and planned special expo- .

be located in rooms used for manual after- sures, must be subtracted from the limits for
loading, planned special exposures that the m, dividual

may receive during the current year (see Sec.
AAPM 41, ///.C. (partial) 20.1206(e)(1)) and during the individual's

Instantaneous dose rates around HDR units edme (see Sec. 20J206(e)(2)).
with 370 GBq (10 curies) sources preclude (c) The assigned deep-dose equivalent and
their use in conventional rooms unless patients shallow-dose equivalent must be for the part of
are placed in specially designed local shielding the body receiving the highest exposure. The
areas or devices within the room. The size of a deep-dose equivalent, eye dose equivalent and
dedicated IIDR vault will be determined by the shallow-dose equivalent may be assessed from

,

amount of equipment installed. surveys or other radiation measurements for
the purpose of demonstrating compliance with

Manufacturers the occupational dose limits, if the individual
For the high dose remote afterloaders, all monitoring device was not in the region of

three device manufacturers provide planning highest potential exposure, or the results of
and other technical assistance to their cus- individual monitoring are unavailable.
tomers on the facility and treatment room ,

configuration (e.g., layout of equipment, elec- (d) Derived air concentration (DAC) and
trical and mecham, cal requirements, viewing annual limit on intake (ALI) values are pre-
systems, security, shielding recommendations). sented in table 1 of appendix B to Secs.

20.1001-20.2401 and may be used to deter-This service is typically included as pan of the
mstallation activity. mine the individual's dose (see Sec. 20.2106)

and to demonstrate compliance with the occu-
3.3.2. Facility Shielding Pational dose limits.

NRC Requ/rements & (c) In addition to the annual dose limits, the
Recommendations licensee shall limit the soluble uranium intake

i 20.120I Occupational dose limits for by an individual to 10 milligrams in a week in

adults' consideration of chemical toxicity (see foot-
note 3 of appendix B to Secs. 20.1001-

(a) The licensee shall control the occupa- 20.2401).tional dose to individual adults, except for
planned special exposures under Sec. 20.1206, (f) The licensee shall reduce the dose that
to the following dose limits. an individual may be allowed to receive in the

current year by the amount of occupational i

(1) An annual limit, which is the more limit- dose received while employed by any othering of" person (see Sec. 20.2104(c)).
(i) The total effective dose equivalent being

equal to 5 rems (0.05 Sv); or Policy and Guidance Directive FC 86-4,
Revision 1, V.F.

(ii) The sum of the deep-dose equivalent F. The licensee must submit detailed cal-
and the committed dose equivalent to any in- culations of maximum radiation levels (anddividual organ or tissue other than the lens of dose rates) that will exist in each area, re-
the eye being equal to 50 rems (0.5 Sv). stricted and unrestricted, adjacent to the

(2) The annual limits to the lens of the eye, room (s) where treatment is performed using
to the skin, and to the extremities, which are: an afterloading device to demonstrate compli- |

ance with 10 CFR 20.1301. (This includes ar- 1
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cas above and below the treatment room.) For should be provided with representative exam-
programs authorizing the use of a low dose ples of treatment times, source combinations
rate afterloading device in multiple rooms, the and occupancy factors for adjacent areas. ;

licensee must perform the calculations using 4. Calculations to determine the dose re-
one or more room configurations which are ceived by individuals present in unrestricted
representative of those m which patient thera- areas should consider continuous occupancy
pies will be performed. The calculations must (i.e., occupancy factor of one) unless the li-
include the followmg: censee can make a compelling argument for

1. Expected radiation levels for each area using a lower value. Calculations to determine
adjacent to the room housing the afterloader the dose received by ancillary staff providing
device considering the most adverse source patient care during treatment with low dose
orientations and maximum source activity to rate afterloading devices must include full de-
be used in the device. For low dose rate after- tails of the occupancy factors used.
loading devices which may be used in multiple 5. Results of the calculations are to berooms and w,th varied treatment times andi expressed in units of rem (or millisievens) in
source combinations, the calculation (s) should

any ne hour or year, as appropriate.
consider the most adverse conditions to be en-
countered (i.e., maximum source strength or 6. The licensee must demonstrate that the
combination of sources used for treatment, limits specified in 10 CFR 20.1301(a) will not
source orientation, and room size and layout). be exceeded. If the licensee's calculations
The licensee may need to perform several cal- demonstrate that these limits cannot be met,
culations for low dose rate afterloading devices the licensee must be requested to outline fur-
if the device will be used in rooms which are ther steps which will be taken to limit exposure
not similar in layout or if the licensee antici- to individual members of the public. Options
pates using varied combinations of sources which may be considered by the licensee in-
and/or source strengths. clude:

These calculations must be sufficient to (a) Adding shielding to the barrier in
demonstrate that the expected dose rates in re- question, with corresponding modification of
stricted and unrestricted areas adjacent to the the facility description if necessary.
treatment room (s), meet the requirement of 10 (b) Request an exemption and demon-
CFR Parts 20.1201 and 20.1301. (Paragraphs

, strate that the requirements of 10 CFR
V.F.2-6 of FC 86-4 provide additional details.] 20.1301(c) will be met. The licensee must

2. All parameters used to perform the demonstrate the need for and the expected du-
calculations described above must be speci. ration of operations which will result in an in-
fled. These parameters should include such dividual dose in excess of the limits specified
factors as distance to each area of concern, the in 10 CFR 20.1301(a). A program to assess
type and thickness of material (s) used in barri- and control dose within the 0.5 rem (5 mSv)
ers and shields, and the transmission factor of annual limit and procedures to be followed to
the barriers or shields, and the maximum maintain the dose as low as is reasonably
source strength. For low dose remote after- achievable must be developed and submitted

| loading devices, the licensee should specify the for review.
configuration of portable shields, if applicable,l

used for each set of calculations and the Other Governtnent, Standards, and
source or source combination. Professional Organizations

3. The maximum anticipated workload AAPAf 41, Ill.B. (partial)
data, such as maximum "on time" per hour and (For LDR treatment) the best entry way to
per week for remote afterloading units which the room features a "small maze."
will be used in a dedicated room and occu-
pancy factors used for all adjacent areas. For AAPAf 41, ///.C. (partial)
low dose rate units which may be used in mul- A small [IIDR1 vault,5.5 meters (18 ft) by
tiple rooms, under varied treatment programs, 5.5 meters (18 ft), will generally require 60 cm
a profile of the licensce's anticipated workload
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(2 ft) thick concrete walls (specific density 2.2 opening of the entrance door. The interlock
3g/cm ) for a 370 GBq (10 curic) 192Ir source. system shall be connected in such a manner

that the source cannot be placed in the irradia-
NIST 92,4.1. (partial) tion position until the entrance door is closed

in the design of shields, the shielding mate- and the source "on-off" control is resel at the
j rial should, if possible, be placed near the control panel.

| source. If adjacent rooms or spaces are occu^
C. Electrical interlocks on the entrance

|
pied, care should be taken to protect all such

door to the irradiator mom shall be tested foramas.
i proper operation at least once each day of use.
,

Users' Recommendations and D. In the event of malfunction of the
Practices door interlock, the irradiation device shall be
HDR facilities installed their HDR remote locked in the "off" position and not used, ex-

afterloaders in treatment rooms previously cept as may be necessary for repair or re-
used for external beam therapy or in specially placement of the interlock system, until the
constructed IIDR vaults. Facilities use a com- interlock system is shown to be functioning
bination of permanent and portable radiation properly.
shields in rooms used for LDR remote after-
loading brachytherapy. Policy and Guidance Directive FC 86-4,

Revision 1, V.D.

Technical Note D. The licenne mus provide a descrip-
Each installation must be individually tion of the security to be provided for each

planned, reviewed, and tested to verify the m- mom where a remote afterloading device is to
quirements of 10 CFR 20 are met. Variations be used or stored. Areas or rooms used to
in room size, structural materials, device used, store remote afterloading devices or source
stay times, pmximity to occupied rooms, etc., containers housing a source (sources) must be
all enter into the shielding problem; therefore, secured in accordance with 10 CFR 20.1801.
no general solutions of shielding thickness or

1. For medium and high dose rate de-matenal can be made.
v ces which will be used in a dedicated treat-

Actual testing is needed when a new device ment room, a description of the following is
is installed, even if the vault previously pro- required;
vided protection from a device that produced

, (a) The physical / administrative control ofstronger radiation fields. This is because the
access.new field origin and direction might not be

adequately shielded by a facility designed for (b) The electrical interlock system in-
a different radiation field geometry, stalled at each entry, including the result of

interrupting the interlock when the source is
3,3.3. Facility Interlocks and Safety exposed (i.e., whether the source is automati-

Devices cally retracted).
NRC Requirements & (c) The actions required following inter-
Recommendallons ruption of the interlock prior to resuming

Policy and Guidance Directive FC 83-20, treatment, including confirmation that the in-
Revis/on 2, f125. terlock must be reset before the afterloading

(iiigh, Medium, and Pulsed Dose Rate) device can be activated.

125. A. Access to the rooms housing the (d) The actions required in the event of
afterloading brachytherapy device malfunction of the interlock system. The li-

shall be controlled by a door at each entrance. censee must confirm that if the system mal-
functions, the afterloading device will be

B. The entrance to the irradiation room locked in the "off" position and not used, ex-
shall be equipped with an electrical interlock cept as may be necessary for repair or re-
system that will cause the source to return to placement of the interlock system, until the
the shielded position immediately upon

19 NUREG/CR-6276

_ - _ _ _ _ _ _ _ _



_-

Facility Certification and Review

interlock system is shown to be functioning AAPM 41, I/I.C. (partial)
Properly.

Special care is required to ensure that the
(c) Restricted area controls (e.g., signs, teletherapy unit or the linac (co-located with

locks, visible / audible alarms, etc.), including an HDR unit) cannot be turned on while a
descriptions of signs with their location, sizes HDR procedure is underway; usually this can
and wording (also see V.H.). be achieved by using interlocks. One simpic

(f) The licensee must confirm that no Procedure keeps operating keys for both units

other radiation- producing devices are located n a single key ring with no duplicate keys
available at the units.in the treatment room, or pmvide a description

of the mechanisms installed to ensure that only /PSM 46,3.5.2.l. (partial)
one device can be placed in operation at a
Ume. The room entrance must be interlocked so ,

that if any person should enter, sources return
(g) Method to ensure that whenever the to the safe and remain there until deliberately

afterloader device is not in use or is unat- exposed again. A reliable, independently
tended, the console keys will be inaccessible to powered radiation detector inside the room
unauthorized persons. should operate warning signals (preferably

2. For low dose rate afterloader devices including an audible one) both inside the
r m and at the entrance, where a waming no-which will be used in multiple rooms within a

single building, a description of the following tice and symbol should be displayed,

is required: NCRP 57, 2.2.1.

(a) Methods for providing security and Physical safeguards: Physical safeguards
surveillance of the patient room. include all physical equipment used to restrict

(b) Restricted area contmls (e.g., signs and access of persms to radadon sumes or to n-

entrance controls) for both the treatment and
duce the level of exposure in occupied areas.
To am,aze arradiation from extemal sources,storage rooms, including the sign location, ,

Protective devices mclude, but are not limitedsizes and wording (also see V.H.).
to, shields, barriers, locks, alarm signals, and

(c) The proposed storage area for the de- source shutdown mechanisms. To minimize
vice when not in use. the irradiation from internally deposited ra-

(d) Method to ensure that whenever the dinuclides, typical protective devices are

afterloader device is not in use or is unat- containers, hoods and glove boxes, ventilation,

tended, the console keys will be inaccessible to ratin and exhant systems, pmtective
unauthorized persons, cl thing, and respiratory protective devices.

Planning and evaluation of physical safe-
Other Government, Standards, and guards should begin in the early phases of de-
Professional Organ /zatlons sign and construction of an installation. De-

AAPM 41. Ill.C. (partial) tailed inspection and evaluation of the radia-

"*e f dw n(equipment am mandatgry at dien safety gRadiological safety requirements for a
dal use of dw mstaHatton. ydedicated HDR vault... include positive action

dit.ional investigations are necessary penods-door interlocks that retract the source when the
door is opened, and an emergency button that, caHy assum dat tM eRecdveness of tM
when pushed, and will retract the source. S fcguards has not decreased with time or as a

Other features include warning lights, visible msuh of equWment changes.

and audible alamis, remote closed circuit vide
Manufacturerscamera (CCTV) and intercommumcation de-

vices for monitoring patients, radiation detec- Nucletron and Omnitron require users to
nstall the remote afterloader units in roomsfor mdependent of the HDR, visible access

alanns above the mare door, and a cable pass with interlocks and thielding that meet the j

for dosimetry cables. applicable NRC or Agreement State regula- 1

tions. I

,
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'

RTS Technology, in the Operator's Manual, forethought should be given to its features and
requires that- the treatment vault / room be location. An audible alarm is undesirable; a
equipped with an interlock switch, continuously flashing light that indicates the

s urce(s) is out of the unit should be locatedKey locks on the control panel, located on such that it is viewed by those entering thethe remote afterloader console outside the to m, but visually shielded so that it does not
,

treatment vault for HDR devices and on the disturb the patient.unit and treatment room outside wall for LDR
devices, prevent the units from being used by AAPM 41, III.C. (CREF).
unauthorized individuals.

'

[See AAPM 41, III.C in section 3.3.3.]

Users' Recommendations and ManufacturersacHces
. . . All manufacturers require their users to in- -

All IIDR facilities mtem.ewed have installed stall an independent radiation detector in thefacility components and systems identified by treatment room. The detector is equipped with .

AAPM for cobalt therapy, These include: a light or an illuminated sign, indicating thePositive action door interlocks, emergency
presence of radiation.stop button, waming lights, visible and audible

alarms, remote CCTV and communication Technical Opinion
systems for monitoring the patients, and radia- A slave indicator driven from the indepen-
tion detectors independent of the HDR device. ^

dent radiation detector should be mountedThey consider those items to be en,tical to the
, outside the treatment room door and at the

safe operation of the remote afterloader, nurse station for LDR and PDR rooms.

3.3.4. Permanent Radiation Monitors 3.3.5. Patient Observation
NRC Requirements & Equipment
RecommendaHons NRC Requirements &

Policy and Guidance Directive FC 86-4, Recommendallons
Revision 1, V.E. (partial) Policy and Guidance Directive FC 86-4,

E. The licensee must confirm that a per- Revision 1, V.C.
manent radiation monitor capable of continu-

C. The licensee must equip each dedi-
ously monitoring the source status w,ll be in-i cated treatment room for high and mediumstalled m, each dedicated treatment room for

dose rate devices with continuous viewing and
high, pulsed and medium dose rate devices. Intercom systems to allow for patient observa-
The licensee must confirm that the proposed tion during treatment. A description of the
monitoring system includes the features de-

,

systems must be provided with the application
scribed below.. . and must include:

1. The radiation r# tor will provide
visible notice of an aftenoader device mal. 1. The primary intercom and viewing
function that results in an exposed or partially system.

exposed source, and must be observable by an 2. Backup systems to be used if the pri-
individual entering the room, mary systems fail or, alternatively, the licensee

2. The radiation monitor will be should commit to suspend further trei!ments
equipped with a backup power supply separate until the primary system is repaired.
from the power supply to the afterloader de-
vice (may be a battery system). For patient rooms where treatment using a

low dose rate afterloading device is planned,
Other Government, Standards, and the licensee must describe how the patient and

Professional Organizations device will be monitored during treatment to
ensure that the sources and catheter guide tube

AAPM 41, ll/.B. (partial) are not disturbed during treatment and to
An independent radiation monitor in the provide for prompt detection of any opera-

[LDR) room is generally required. As it will
be "on" when the patient is treated, some
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tional problems with the afterloading device tion survey instrument and a portable radiation
during treatment. measurement survey instrument in accordance

with 10 CFR 35.420. The instruments must be
Other Government, Standards, and available to device operators and ancillary per-
Professional Organizations sonnel at all times when an afterloading device

AAPM 41, Ill.B. (partial) is in use. To satisfy the requirement to main-

Viewing of the [LDR) patient is generally tain operable survey instmments, the licensee

through a window in the maze wall or by re- must confinn that the requirements specified
in 10 CFR 35.51 will be met. '

mote video camera with monitor located at the
"""**'"''I*"' Other Government, Standards, and
AAPM 41,111.C. (CREF). Professional Organizations

(See AAPM 41. Ill.C in section 3.3.3.] AAPM 41, V.C. (partial)
,

Routine radiation control procedures in-
Manufacturers clude, but are not limited to, having available
All three manufacturers require their HDR in the treatment facility...a radiation survey .

afterloader usen to have a CCTV system with a meter,

monitor at the operator's console.
IPSM 46, 5.1.1. (partial)

Users' Recommendations and Suitable monitoring equipment must be
Practices provided and used appropriately. The equip-
All users contacted recommend an audio ment must have had its perfonnance estab-

monitoring capability in addition to the re- lished by an appmved test house or, where that
quired video monitoring capability. is not appropriate, by means of in-house tests.

The equipment must be properly maintained
Technical Opinion and tested at suitable intervals. Records of the
CCTV has the advantage over leaded win- results from monitoring of areas and from the

dows of magnification. This allows easier per- tests of the equipment must be kept for at least
.

formance of source position verification two years from the dates on which they were
maintenance since the camera can read source made.
positions against a millimeter rule.

NCRP 105, 73. (partial)
3.3,6. Survey Instruments - Facility correct use of properly calibrated and

[See section 4.2.2 below for additional in- maintained survey instruments is essential for
formation on survey instruments.] detection aral measurement of radiation in the

workplace (NCRP 1978b) CommerciallyNRC Requirements & available, sensitive, portable radiation detectors
Recommendallons can provide rapid indication of the presence of

& 35.420 Possession of survey instrument. radiation or radioactive materials or the ade-
A licensee authorized to use byproduct quacy of shielding. Individuals who are in-

material for implant therapy shall have in its volved in the handling of radioactive materials
possession a portable radiation detection sur. shall be competent in the use of survey meters.
vey instrument capable of detecting dose rates
over the range 0.1 millirem per hour to 100 Users' Recommendatlons and
millirem per hour, and a portable radiation Practices
measurement survey instrument capable of Staffs recommend that survey instruments
measuring dose rates over the range 1 millirem be available that are accurate in radiation fields
per hour to 1000 millirem per hour. as high as those which may occur in an emer-

gency while attempting to contain an open
Policy and Guidance Directive FC 86-4, source. Levels may reach 5 R/hr at I meter
Revision 1, Vll. (partial) from an unshielded source.

The licensee must confirm the possession
and availability of a portable radiation detec-
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3.3.7. Labeling and Posting (b) If posting of a document specified in
paragraph (a)(1), (2), and (3) of this section is

NBC Requirements & not practicable, the licensee may post a notice
Recommendations which describes the document and states where

i 19.11 Posting of notices to workers. it may be examined.

(a) Each licensee shall post current copies (c) Each licensee and applicant shall post
of the following documents: Form NRC-3 (Revision 6-82 or later)" Notice

(1) The regulations in this part and in part to Employees," as required by parts 30, 40,
20 of this chapter; 50,60,70,72, and 150 of this chapter.

(2) The license, license conditions, or doc- f 20.190/ Caution signs,
uments incorporated into a license by refer- (a) Standard radiation symbol. Unless oth-
ence, and amendments thereto; erwise authorized by the Commission, the

(3) The operating procedures applicable symbol prescribed by this part shall use the
to licensed activities; colors magenta, or purple, or black on yellow

background. The symbol prescribed by this
(4) Any notice of violation involving ra- part is the three-bladed design:

diological working conditions, proposed im-
,

position of civil penalty, or order issued pur. (b) Exception to color requirements for
suant to subpart B of part 2 of this chapter, standard radiation symbol. Notwithstanding
and any response from the licensee. the requirements of paragraph (a) of this sec-

tion, licensees are authorized to label sources,
source holders, or device components
containing sources of licensed materials that
are subjected to high temperatures, with

g,
conspicuously etched or stamped radiation
caution symbols and without a color

/ requirement.

(c) Additional infonnation on signs and la-\ g.
bels. In addition to the contents of signs and

k' \N labels prescribed in this part, the licensee may

N\\
provide, on or near the required signs and la-

\\\ make individuals aware of potential radiation
bels, additional information, as appropriate, tox

hk ,u

j exposures and to minimize the exposures.

I

|
9 20.1902 Posting requirements.

t (a) Posting of radiation areas. The
i licensee shall post each radiation area with a
i conspicuous sign or signs bearing the
I radiation symbol and the words " CAUTION,

| RADIATION AREA."'

^ -*| f | (b) Posting a high radiation areas. The li-
,-*, ,4 - A/2 censee shall post each high radiation area with,

!* 5A y a conspicuous sign or signs bearing the radia-
tion symbol and the works " CAUTION, HIGil' I

RADIATION AREA" or " DANGER, HIGH
ADIATION AREA?

RADIATION SYMBOL
(c) Posting of v high radation areas.

(1) Cross-hatched area is to be magenta, or purple, The licensee shall post each very high radia-
or black, and tion area with a conspicuous sign or signs

,

(2) The tuckground is to be yellow. bearing the radiation symbol and words
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"GR A VE DANGER, VERY HIGII 1974, and (3) procedures adopted pursuant to
RADIATION AREA." the regulations in this part.

(e) Posting of areas or rooms in which li- (b) If posting of the regulations in this part
censed materialis used or stored. The licensee or the procedures adopted pursuant to the
shall post each area or room in which there is regula: ions in this part is not practicable, the
used or stored an amount of licensed material licensee or firm subject to the regulations in
exceeding 10 times the quantity of such mate- this part may, in addition to posting section
rial specified in appendix to @$ 20.1001- 206, post a notice which describes the regula-
20.2401 with a conspicuous sign or signs tions/ procedures, including the name of the
bearing the radiation symbol and the words individual to whom reports may be made, and
" CAUTION RADIOACTIVE MATERIAL (S)" states where they may be examined.
u. " D .^. M O E ", , R ADIO ACTIVE
MATERIAL (S)." 6 20.1904 Labeling containers.

(a) The licensee shall ensure that each con-
f 20.1903 Exceptions to posting requirements. tainer of licensed material bears a durable.

(a) A licensee is not required to post cau- clearly visible label bearing the radiation sym-
tion signs in areas or rooms containing ra- bol and the wnrds " CAUTION, RADIOAC-
dioactive materials for periods of less than 8 TIVE MATERIAL" or " DANGER, RA-
hours, if each of the following conditions is DIOACTIVE MATERIAL." The label must
met: also provide sufficient information (such as

the radionuclide(s) present, an estimate of the
(1) The materials are constantly attended quantity of radioactivity, the date for which the

during these periods by an individual who activity is estimated, radiation levels, kinds of
takes the precautions necessary to prevent the materials, and mass enrichment) to permit in-exposure of mdividuals to radiation or ra- dividuals handling or using the containers, or
dioactive materials in excess of the limits es- working in the vicinity of the containers, to
tablished in this pan; and take precautions to avoid or minimize expo-

(2) The area or room is subject to the 11- sures.
censee's control. (b) Each licensee shall, prior to removal or

(b) Rooms or other areas in hospitals that disposal of empty uncontaminated containers
are occupied by patients are not required to be to unrestricted areas, remove or deface the ra-
posted with caution signs pursuant to dioactive material label or otherwise clearly
9 20.1902 provided that the patient could be indicate that the container no longer contains
released from confinement pursuant to radioactive materials.
I 35.75 of this chapter.

Policy and Guidance Directire FC 86-4, Re-
(c) A room or area is not required to be vision 1, V.H.

posted with a caution sign because of the pres. II. The licensee must confirm that con-
ence of a scaled source provided the radiation spicuous, durable labels stating " CAUTION
level at 30 centimeters from the surface of the RADIOACTIVE MATERIAL," or the equiva-
source container or housing does not exce:d lent, will be affixed to at least one outer sur-
0.005 rem (0.05 mSv) per hour. face of the device as specified in 10 CFR

20.1904.
f 21.6 Posting Requirements . (partial)

(a) Each individual, partnership, corpora. Other Governtnent, Standards, and
tion or other entity subject to the regulations Professional Organizations
of this part, shall post current copies of the IAEA 9, V.511.
following documents in a conspicuous posi- Controlled areas, where the access of the
tion on any premises, within the United States

workers is controlled and subject to operating
where the activities subject to this part are con- restriction, shall be established in places where
ducted (1) the regulations in this part, (2) sec- workers could receive exposures in excess of
tion 206 of the Energy Reorganization Act of three-tenths of the dose equivalent limit.

Controlled areas shall be marked and waming
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signs shall be 9.ppropriately posted at the en- prehenslan, provided personn:1 occupying the
trances and within the areas. areas a*.e otherwise informed of the radiation

levels to which they may be exposed and en-
NCRP 49, 8.1. (partial) trance to the area is strictly contmiled.

" Radiation Area" warning signs should be
posted in all areas wherein a person, if he were Manufacturers
continuously present, could receive an expo- Nucletron identifies in its microSelectron
sure in excess of 5 mR in any one hour or 100 HDR " Pre-Installation Manual" specific in-
mR in any 5 consecutive days, but less than formation that is required by the regulatory
100 mPs in any one hour. Appropriate "High bodies. Included is the requirement that
Radiation Area" waming signs shall be posted treatment area doors be posted with signs
at the entrance to any area wherein a person reading " CAUTION - RADIATION AREA."
could receive an exposure of 100 mR or more RTS Technology recommends its remote
in any one hour. Exceptions to the psting afterloader device users to install just outside
requirement for ,High Radiation Area signs the treatment room door a sign reading

,

may be permitted in locations visible to pa- "GAMMAMED BEAM ON."
tients when such signs may be a source of ap-
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4. MAINTENANCE REQUIREMENTS 1

|

1

4.1 General source drive controls. (A licensee authorized
for a low dose rate afterloading device de-

4.1.1. General signed as a " mobile" unit may relocate the de-
vice for patient treatment if authorized to use !

NBC Requirements & the device m multiple rooms.)
,

Recommendations '

f 20.1501(a) General. The licensee must confinn that a record of
'

any maintenance and repair performed on the
(a) Each licensee shall make or cause to be afterloading device will be maintamed for the

,

made, surveys that- duration that the device ,s m use and must m-i

(1) May be necessary for the licensee to clude the date of repair, a description of the ,

comply with the regulations in this part; and nature of the maintenance or repair, the name
f the individual who performed the repair, the ;

(2) Are reasonable under the circumstances Agreement State or NRC license number au- ,

to evaluate- thorizing the individual to perform such re- ,

(i) The extent of radiation levels; and pairs, and the signature of the individual who
performed the repairs.(ii) Concentrations or quantities of radioac-

tive material; and Policy and Guidance Directive FC 86-4,

(iii) The potential radiological hazards that Revision 1 X.C.

could be present. C. The licensee may request that an em-
,

ployee trained by the manufacturer be autho-
9 35.420 Possession of survey instrument. rized to perform maintenance and repair
(CREF) functions. Such authorization should list the

[See 20.1501(a) in section 3.3.6] employee by name and specify only those
maintenance and repair functions described in

f 35.59(a) Requirementsfor possession of a certificate or letter from the manufacturer of
sealed sources and brachytherapy sources. the device which documents the training and

(a) A licensee in possession of any scaled an outline of the training. A copy of the
source or brachytherapy source shall follow training certification and an outline of the
the radiation safety and handling instructions training provided is to be submitted with the
supplied by the manufacturer, and shall main- request. j

tain the instructions for the duration of source
use in a legible form convenient to users. Other Government, Standards, and

.
Professional Organizations

Poh.cy and Guidance Directive FC 864, AAPM 41, Vll.B. (partial)Revision 1, X.A.

A. The licensee must confirm that only Equipment quality assurance checks should

personnel who are licensed by the Commission
be performed at sufficient frequency to guar-

or an Agreement State to perform such ser. antee that the equipment works properly dur-

vices will perform maintenance and repair on ing a therapy session.

the afterloading device. Maintenance and re- ACR 2, ll.B.
pair includes mstallation, replacement, reloca- The phys . t supervising the Q/A programicis
tion or removal of the scaled source or an af. is responsible for documenting that any al-
terloading device that contains a sealed source. teration in the maintenance and repair sched-
Maintenance and repair also means any ad. ule does not affect the standards promulgated )'justment involving any mechanism on the af. in the " Physical Aspects of Quality

,terloading device, treatment console, or inter,
Assurance. !

locks that could expose the source, reduce the
shielding around the source, or affect the

i
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4.2 Installation tive source (s), (5) the proper operation of the
i computer that generates isodose distributions.
I 4.2.1, Acceptance Testing'

| AAPM 41, VI.A.'NRC Requ/rements &
Recommenda#ons Acceptance testing of the mechanical and

electrical functions of the remote afterloadersRegulatory Guide 8.33, C.J.1.9 High-Dose ~ includes, but is not limited to confinning:
Rate Remote Afterloading Devices.

l. That all console functions (key3.1.9. The licensee should establish a pro-
I cedure for performing acceptance testing by a switches, main power, battery power, source

.

|
qualified person (e.g., a teletherapy physicist) ON/OFF, door OPEN/CLOSE, etc.) and indica-t

on each treatment planning or dose calculating tors perform properly.
computer program that could be used for 2. That the source (s) retracts at the end of
brachytherapy dose calculations when using preset times, retracts when interrupted, retracts
high dose-rate remote afterloading devices. under loss of electrical power or air pressure if
Acceptance testing should be performed be- so driven, retracts if source guide tubes or

| fore the first use of a treatment planning or applicators are connected in an improper se-'

dose calculating computer program for quence, improperly connected, constricted or
brachytherapy dose calculations when using blocked, and retracts when the emergency
high-dose-rate remote afterloading devices. button is used. Confirm appropriate console
The licensee should assess each treatment displays or printing tape error messages by
planning or dose calculating computer pro- producing or simulating a planned " failure"
gram based on the licensee's specific needs or " error." Confirm that program data
and applications. (duration of remaining treatment time, etc.) is

retained if source retraction or other un-Regulatory Guide 8.33, C.3.2.13, All Other
planned intestuptions occur.Brachytherapy Applications.

3.2.13. The licensee should establish a 3. That the battery voltage under load is,

'

procedure for performing acceptance testing adequate and that operating functions retamed

by a qualified person (e.g., a teletherapy under battery power indeed work.

physicist) on each treatment planning or dose 4 The accuracy of timers relative to an
calculating computer program that could be independent clock, for periods similar to those
used for brachytherapy dose calculatians. Ac- proposed for treatments; determine end-time
ceptance testing should be perfomied before effects. End effects may not be a medically
the first use of a treatment planning or dose imponant parameter for LDR or HDR units,
calculating computer program for brachyther- but may be a consideration during certain
apy dose calculations. The licensec should as- source calibration procedures, particularly
sess each treatment planning or dose calculat- those involving chamber calibration at multi-
ing computer program based on the licensee's ple distances.
specific needs and applications'

5. The accuracy of any decayed
Other Government, Standards, and s urce(s) activity calculated by computer. De-
Professional Organizations cayed source activity tables should be available

AAPM 41, VI. (partial) to confirm source activities calculated by the
remote afterloading unit.

The acceptance tests establish the baselin
operatm, g performance parameters of the re- 6. That any multi-channel indexer func-

, g g )gmote afterloading device and facility. They
can be broadly divided into (1) the mechanical Proper sequence into the correct channels.
and electrical operation of the remote after- 7. That appropriate backup systems
loading device and radiation monitors, (2) the function properly during simulated power

>

mechanical and electrical features of the facil- failures and/or air pressure losses.
ity, (3) the integrity of the applicators, (4) the
mtegrity and proper operation of the radioac- g ; ,
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late an " exposed source" condition on some 9. That installed compressed air lines
units. maintain adequate pressure under load and for

the planned duration of treatments.
9. That any radiation detectors in the re-

mote afterloader operate properly. 10. That any security system, required for ;

the storage of the remote afterloader when not 1

10. That program storage and recall func- in use, functions properly.
tion pmperly. Check that dwell times in stored ,

programs are chmged to reflect source activity AAPM 41, VI.C. ;

at the time of U.: (unless the machine design Source transport system and applicator I

requires entry of dwell time pattems based on testing includes, but is not limited to confirm-
a given activity, e.g. 370-GBq (10.0-Ci), with ing.

iautomatic adjustment of the real treatment
1. The integrity of the source guide tubes ;time to allow for decay).

that transport the source (s) to the applicator (s). <

11. That leakage radiation rates around the For sources transported by cables, source
device are acceptable. guide tube length is a critical parameter and

source guide tube length gauges are used to -]u p y gj, yf,g, confirm the length to 1 mm accuracy. For 1

IFacility testing includes, but are not limited pneumatic transfer of sources air tubes must
to confirming: be inspected for hairpin leaks, constrictions, .

1. That any door interlock system retracts and other obstacles to source transport. Par- I

the source (s) when the door is opened, and ticular care should be given to testing the re- I

that the unit does not restart automatically mote afterloader with all combinations of
when the door is closed. source transport tubes and applicators to en- |

2. That the source (s) cannot be driven sure that faulty connectors do not exist. i

out of the safe with the door open. 2. The mechanical integrity of the appli-
3. That radiation warning lights in the cators via visual inspection and/or radiographs. I

room and over the door function properly Confirm the presence and correct placement
during planned and unplanned room entry. If of any intcmal shields or other critical intcmal
other radiation produc,ing equipment is in the components within the applicator.
room, particular attention must be given to the
location and proper functioning of entry way 3. That any simulated (dummy) source
radiation status lights so that it is clear which designed to represent source position or ;

unit is producing radiation. placement and the radioactive source (s) both

4. That the closed circuit television and Position properly, generally to 1-mm accuracy

intercommunication systems function prop. in applicators or at static locations in test de-
,

vices. Radiographs of dummy sources in testerly,
devices or applicators with their mechanical

5 That the independent radiation moni- positions indicated by pen-pricks or other ex-
tor in the room performs properly, using a temal markers,if possible, comb,ned with autoi
radioactive check source, and functions during radiographs of the radioactive source (s)in the
treatments. same device or applicators, will show any lack

6. That any other radiation producing of coincidence between the position of the
equipment in the same mom cannot be tumed dummy sources and the position of the ra-
on simultaneously with the remote afterload- dioactive source (s).

,

Ing device.
For simulated sources and radioactive

7. That the radiation exposure rates and sources, one can observe, by CCTV and trans-conditions around the facility comply with
those included in the license application. parent source placement check devices, that

the sources will transport as planned, to 1 mm
8. That emergency buttons in the room accuracy, to preselected locations.

function properly.
4. That the radioactive sources move ac-

curately tnrough the applicator (s) creating the
desired radiation dose pattems. Visual verifi-
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cation via CCTV and/or radiographs of simu- . test to conBrm correct performance of com-
lated sources at numerous planned location in puterized treatment planning system (CTPS)
test devices or in the applicators followed by . function check of ordered applicators
autoradiography on the same film are re-
quired. + function check of facility (i.e., treatment

vault) safety-related and treatment-signifi-
5. The radiation attenuation of applica- cant components (e.g., door interlocks, ra-

tors and deciding if attenuation corrections diation monitor and waming lights, closed
will be made during treatments. circuit television, electrical / compressed air

supply and transmission lines)
Manufacturers RTS has developed a checklist of device
Manufacturers require that remote after- checks that are suggested to be performed by

loader sealed source replacement be per- licensees at source change time, including:
fomied by personnel trained and licensed by
the specinc device manufacturer. These per. verify function of all indicator lamps
sonnel are normally employed by the manu- . verify function of all emergency stop and
facturer, however, some technical personnel at interrupt buttons
institutions have been certilled by the manu- . verify proper function of all device safety
facturers to perfonn source changes- features

Following installation of a machine by RTS . confirm error messages agree with func-
Technology, the afterloader, its components, tional tests performed
and other facility specific components (e.g., . verify proper function of all treatment-im-
door interlocks) are reviewed to confirm that portant device components (e.g., timers,
they have been installed according to design battery).
specifications. Personnel then perform com-
prehensive functior, tests to verify the correct The above checks are similar to those per-

operation of all safety-related and treatment- formed for device acceptance testing.

significant device featurec, including Nucletron and RTS Technology perform
+ check od dummy and source drive (drive foHow ng servke tasb at same change

time on the(ir HDR afterloaders, typically every
,

'

wheel, storage and connection tubes, pres-
thne maths:( sure spring, security screws, emergency

handcrank, etc.) e test emergency battery, treatment programs,
check source head (drive belt and motor, master and auxiliary emergency stops, doora

magnets, etc.) interlocks

test dummy and source-head motors (verify * test afterloader response to loss of power,-

oscillation of cable, end position of cable interrupt, no source guide tube attached
with step viewer, etc.) . wipe test afterloader indexer
test remote afterloader safety functions -- perform radiation survey.
test for proper function of afterloader and its Nucletron, in its Selectron LDR User Man-
associated hard ware when "s t a rt", ual (January 1986), advises Selectron LDR
" interrupt", and " emergency" buttons are users to carry out a complete functional test as
pressed, check for error messages when soon as the machine has been installed andsource guide tube is without tandem, con- monthly thereafter.
nectors not plugged in, drive distance too
short or too long, etc.

* confirm that afterloader treatment unit
(" trolley") functions as designed (e.g., cle-
vation drive up and dowrs, brake drive, ra-
diation lamps)

. test to confirm correct performance of com-
puter, keyboard, monitor, printer, console,
data transfer
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4.2.2. Survey instrument Calibration effluent monitoring) are calibrated periodi-
and Response Check cally for the radiation measured.

NRC Requirements & Regulatory Guide 10.8, Revision 2, App. B.
Recommendations (partial)

f 35.5/ Calibration and check of survey in- 2. Either the apparent source activity or the
struments. exposure rate at a given distance must be

(a) A licensee shall calibrate the survey traceable by documented measurements to a

instruments used to show compliance with this standard certified within 5 percent accuracy by
the National Bureau of Standards.part before their first use, annually, and fol.

lowing repair. The licensee shall:
Other Government, Standards, and

(1) Calibrate all scales with readings up to Professional Organizations
1000 millirem per hour with a radiation g ygf gy y , 4,y,j,
source.

To check reproducibility, the instrument -
-- -

(2) Calibrate two separate readings on should be exposed to a radiation field three or
each scale that must be calibrated. more times under identical conditions. The

(3) Conspicuously note on the instrument readings obtained should normally not deviate

the apparent exposure rate from a dedicated from the mean value by more than 110 per-

check source as detennined at the time of cali. cent.

bration, and the date of calibration. g ygf g yyy, 4,y,
(b) When calibrating a survey instrument, A record shall be maintained of all calibra-

the licensee shall consider a point as calibrated tion, maintenance, repair, and modification
if the indicated exposure rate differs from the data for each instrument. The record shall be
calculated exposure rate by not more than 20 dated and shall identify the individual per-
percent, and shall conspicuously attach a cor- fonning the work.
rection chart or graph to the instrument.

^ ##2'# '

(c) A licensee shall check each survey in-
stmment for proper operation with the dedi. Primary calibration [of portable radiation
cated check source each day of use. A li- Protection instruments] will be required at least

censee is not required to keep records of tWe annually,

checks.
Technical Note

| (d) A licensee shall retain a record of each ANSI N323, Radiation Protection Instru-
| survey instrument calibration for three years. ment Test and Calibration, and IPSM Report

The record must include: No. 46, Radiation Protection in Radiotherapy,
I (1) A description of the calibration proce. Section 5 provide much additional detail on
I dure, and this topic.

(2) The datt of the calibration, a descrip- 4.2.3. Brachytherapy Source
tion of the source used and the cenified expo- Installation and Calibration
sure rates from the source, and the rates indi- NRC Requirements &
cated by the mstrument being calibrated, the Recommendations
correction factors deduced from the calibra-
tion data, and the signature of the individual Policy and Guidance Directive FC 86-4,

who perfonned the calibration. RfVlSlo" l' Vlll C-
C. The licensee must develop and imple-

f 20.1501(b) General. ment procedures governing calibration of the

j (b) The licensee shall ensure that instru- afterloading device. The procedures should

| ments and equipment used for quantitative be approved by the licensce's authorized
I radiation measurements (e.g., dose rate and physicist (s) and must be submitted for review.
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At a minimum, the calibration procedures dosimetry system (e.g., Famier chamber, elec-
must address the following: trometer, etc.) will be calibrated by a labora-

1. Calibrav measurements of the re- tory accredited by NIST or AAPM within the
mote afterloading device source (s) must be previ us two years and after any servicing that

performed by the licensce's authorized physi- may have affected system calibration. The h-

cist(s). The licensee should provide informa- censee should confirm that records of such
tion about the individual's experience in the calibrations will be maintamed for inspection.

use of dosimetry systems necessary to perform 5. The frequency for calibration mea-
the calibration measurements. The licensee surements must be specified. It is required
must confirm that the individual (s) perfonning that calibrations be perfonned following in-
calibration measurements will complete all stallation of a new source (s) before patient
measurements and calculations in accordance treatment is resumed, and recommended
with the procedures established by the li- monthly thereaf ter.
censee's authorized physicist.

6. The procedures must include a de-
2. The method used to determine the ex- scription of the method to be used to confirm

posure rate undci specific criteria (i.e., dis- source homogeneity for each source contained
tances used far the measurement, whether the in the afterloading device. This may be done
measuremert is an "in-air" measurement or by autoradiography, following source re-
donc using a phantom, configuration of the placement but prior to using the source (s) for
chamber with respect to the source guide tube patient treatment.
and device, scatter facmr used to compute the
exposure rate, ctc.). Policy and Guidance Directive FC 83-20,

Revision 2,1121.
3. Record maintenance requirements, in-

cludmg a commitment to maimm a record of 121. The following shall be performed
calibration measurements and associated cal- only by manufacturer's representatives or per-,

culations for a period of three years. The sons specifically authorized by the Commis-
records must include the manufacturer,s name, sion or an Agreement State to perform such

services:model number, and serial number for both the
afterloading device and source; the manufac- A. Installation and replacement of the
turer's name, model number and serial number scaled sources contained in the afterloading
of the instrument used to measure the output brachytherapy device (s).
of the afterloading device, the date that the

B. Any maintenance or .epair operations,

calibration measurement was performed, and
the name of the individual who performed the n the remote afterloading brachytherapy
measurement. The record must also include unit (s) listed in Item 9. Subitem (s) m-

,

the cutpc 'f the device expressed in centigray volving work on the source safe, the source

(rads) pe aour or, if appropriate, sieverts drive unit, or other mechamsm that could ex-
.

(rems) per hour and a comparison of manu. Pose the source, reduce the shielding around
facturer's (" expected") output value (corrected the source, or compromise the safety of the
for decay). umt and result in increased radiation levels.

,

The '' expected" and measured output values Other Government, Standards, and
should be within +/- 5 percent. If the mea- Professional Organizations
sured value differs by more than 5 percent of AAPM 21,11. (parrial)
the expe .ed value, the licensee must commit
to havini, the results reviewed by their radia- Two levels of traceability to NIST are de-,

tion safety officer or medical physicist prior t fined and traceability by statistical inference is,

performing further patient treatments. recognized as an existing practice:

4. A description of the dosimetry system Direct traceability is established when the
which will be used to perform calibration mea- s urce is cahated at M or at a suitably ac-
surements must be submitted with the proce- credited brachytherapy calibration laboratory,

dures. The licensee must also confirm that the
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Secondary traceability is established when newly established source activity is used for
the source is calibrated by comparison with a calculation of their treatment times. !

6. Frequency of dose ra'e measurements |source of the same kind, the calibration of
which is directly traceable to NIST. n and around areas where sources in remote |

Secondary traceability by statistical infer- afterloading units or supplemental safes are i

ence is established when a source is part of a stored when not in use. |

group of sources, of which a suitable random
sample has been calibrated by comparison AAPM 41, VI.D.

with a directly traceable source. Acceptance testing of the radioactive
source (s) will include:

AAPM 41, V.E. (partial)
1. A carefd review of the source (s) cer-Policies and procedures for handling ra- tificate regardmg phys, cal and chemical fomi,i

dioactive sources of remote afterloaders are in surce encapsulation, and model number, to
general conceptually the same as for conven- confirm that the source (s) deh,vered comphes
tional brachytherapy sources, but obviously with those allowed under the license. A source
vary depending on the amount of radioactivity design drawing should be available as details
in the sources and the frequency with which f s urce(s) construction may be required for
sources are exchanged. They generally in-
clude, but are not limited to: gomputer models of source (s) and the result-

ing radiation dose distribution.
,

1. Procedums for receiving and retuming
2. Determination of correct number of,

sources (allow adequate time after source ex- and the relaive activities for multiple sources -

change to prepare and ship the decayed of the same design. A wellionization chamber
,

source; six weeks is a good time penod). .may be used to determine relative activities as
2. Frequency of leak testing (usually ev- long as each individual source in the batch is

cry six months). If sources are retained for a measured in an identical manner, e.g., at the
shorter period of time, it is sufficient for the same position in the center of the well ioniza-
user to rely on the manufacturer's leak test, tion chamber. Multiple autoradiographs of
provided it is recent enough. cach source on one film and a comparison of

relative optical densities is an altemate method,
3. Frequency of inventory checks bu quim gmatu auention to procedural

(usually quarterly); as remote sources are self de '

contained it is possible to write attemate pro-
cedures in the license that substitute for a 3. Leak testing of the source (s). Swabs
physical inventory, of filter papers moistened with water or alco-

hol are used to wipe either the source surface
4. Specifications of radiation suiveys to r the interior of the selected source carrier.

be made with each source change in order to: A.ctivity can be measured with calibrated GM
a. Ensum that all sources are either in the tubes or scintillation counters that can detect ,

safe of the remote afterloader or in the ship- 37-Bq (1.0-nCi). Often indirect leak testing is !
ment container. recuired by testing the interior of applicators

r snac guide t&s hctly in cutad we
b. Determine the exposure rate at agreed the source rather than direct leak testing of the jpoints around the safe. These rates must be source (s). Generally, the extent of leakage ;within the limits set by the regulatory licensing from a scaled non-gaseous source is estimated

,

agexy. by multiplying the measured activity obtained
c. Detennine for " exposed sources" that by a factor of 10. Nonnally, sources that have

the exposure rate at points outside the treat- less than 185 Bq (5.0-nCi) removable activity
ment room, identified in the license applica- on their exterior surface are considered
tion, are within the limits set by that agency. uncontaminated.

5. If patients receiving multiple fractions 4 Determination of dose distribution
are in therapy when a source change occurs, it anisotropy. Source construction and encapsu-
is panicularly important to confinn that the lation generally produce dose distributions
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,

that are anisotropic, particularly near the ends Ezzell (Brachytherapy HDR and LDR, Edited- [of small linear sources (Figure 10). Often, by Martinez, A.A., et al., Nucletron Corpora-
- these effects are neglected and the sources are tion,1990).

considered point sources for dose computa- ;

tions. Generally, the user should detennine if Facility 3, for HDR dosimetry (iridium 192

the dose amsotropy for a specific model source), uses the in-air calibration procedure

source has been measured. Measuring dose recommended by Goetsch et al. (Med. Phys. !

distribution amsotmpy is difficult, and few re- 18; 462-467, 1991). . An accuracy of i2%
relative to NIST standards is recommended., pons exist. Cerra and Rodgers measured dose

!

amsotropy for a GammaMed Ili liigh activity Calibration of a clinical LDR source is per-
Ir source; dose amsotropy m low activity Ir fonned using a re-entrant ion chamber cali-

seeds. was reported by Lm, g et al., and C. brated against a NIST traceable calibration
Thomason et al., as well as for Cs seed sources. standard for each type of LDR source. !

t

Siwek et al., reported on the dose anisotropies At all facilities interviewed, fuli calibration
pmduced by adjacent spherical Cs sources in a measurements are generally performed by se-
Selectron. Users should determine, by mea- nior level staff from the physics depanment,
surement, if possible, or by review of the litera-
ture, the dose anisotropy of specific source 4.2.4. Brachytherapy Source
models. Data for dose distribution anisotropy Leakage Check and Surveys

,

6

would only be used for the specific model NSC Requirements &
sources reported and not applied to other Recommendaflons ;

souwes.
5 20.1501(a) General. (CREF)

5. Absolute calibration of the sources (s). [See 20.1501(a) in section 4.1.1]For remote afterloaders using single ir sources
;

mplaced several times yearly, it is most impor- f 20.1906 Proceduresfor receiving and !

tant to develop a consistent, reproducible opening packages. ;
method of calibration. For long lived sources, (a) Each licensee who expects to receive a

'

c.g., Cs pellets, where the unit contains multi- package 'containing quantities of radioactive '

ple sources of the same nominal activity, one material in excess of a Type A quantity, as de-
needs to determine the average activity and fined in s 71.4 and appendix A to pan 71 of

,

standard deviation of the lot and confinn that this chapter, shall make arrangements to re- -

they meet manufacturer-stated cenificate val- cejve..
ucs. Methods of absolute calibration are dis-
cussed in Section Vill of the report. (1) The package when the carrier offers it

for delivery; or '

AAPM 4I, FI//.A. (partial)
(2) Notification of the arrival of the pack-

| The user needs to confirm the stated cenifi- age at the carrier's terminal and to take pos- !cate value to within its stated uncertainty. Of- session of the package expeditiously.
'

ten, the uncenainty in the absolute accuracy of .

"

source certificate's activity will be between (b) Each licensee shall-- -

15% to 1101 (1) Monitor the external surfaces of a la-
NCRP 40,4./.2. (partial) beled /3a/ package for radioactive contamina-

tion unless the package contains only radioac-
All [ brachytherapy] sources used for medi- tive material in the form of a gas or in special '

cal therapy shall be calibrated in s'ich a man- form as defined in 10 CFR 71.4;
ner that the user can determine the exposure ,

i

rate or absorbed dose rate under defined
conditions of use. I, Yellow II, or Yellow 111 label as specified in .

,

U.S. Department of Transportation regula- j
Users' Recommendations and' tions,49 CFR 172.403 and 172.436-440. !

Practices
(2) Monitoi the external surfaces of a la-Facility 2, for ilDR dosimetry (iridium-192 beled 3a package for radiation levels unless *

source), uses techniques recommended by the package contains quantities of radioactive
1

-
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material that are less than or equal to the Type f 35.59(b)-(e) Requirementsfor possession of
A quantity, as defined in Q 71.4 and appendix sealed sources and brachytherapy sources.
A to part 71 of this chapter; and (b) A licensee in possession of a sealed

(3) Monitor all packages known to contain source shall:
radioactive material for radioactive contami-

, (1) Tc.t the source for leakage before its
nation and radiation levels if there is evidence first use unless the licensee has a certificateof degradation of package m, tegrity, such as from the supplier indicating that the source
packages that are crushed, wet, or damaged. was tested within six months before transfer to

(c) The licensee shall perform the monitor- the licensee.
Ing required by paragraph (b) of this section (2) Test the source for leakage at intervals
as soon as practicable after receipt of the not to exceed six months or at other intervals
package, but not later than 3 hours after the approved by the Commission or an Agreement
package is received at the licensee s facility if it State and described in the label or brochure
is received during the licensee s normal work- that accompanies the source.
mg hours, or not later than 3 hours from the
beginning of the next working day if it is re- (c) To satisfy the leak test requirements of
ceived after working hours. this section, the licensee must:

(d) The licensee shall immediately notify (1) Take a wipe sample from the sealed
the final delivery carrier and, by telephone and source or from the surfaces of the device in
telegram, mailgram, or facsimile, the Adminis- which the scaled source is mounted or stored
trator of the appropriate NRC Regional Office on which radioactive contamination might be
listed in appendix D to Secs. 20.1001-20.2401 expected to accumulate or wash the source in a
when-- small volume of detergent solution and treat

e entim volume as the sample;
(1) Removable radioactive surface contami-

nation exceeds the limits of Q 71.87(i) of this (2) Take teletherapy and other device
chapter, or source test samples when the source is the

"off" p sition; and
(2) External radiation levels exceed the

limits of i 71.47 of this chapter. (3) Measure the sample so that the leakage
test can detect the presence of 0.005 mi-

(c) Each licensee shall-- crocuries of radioactive matenal on the sam-
, ,

(1) Establish, maintain, and retain written ple,
pmcedums for saMy opening packages in

, (d) A licensee shall retain leakage test
which radioactive material a,s received; and

records for five years. The records must con-
(2) Ensure that the procedures are followed tain the model number, and serial number if

and that due consideration is given to special assigned, of each source tested, the identity of
I instructions for the type of package being each source radionuclide and its estimated ac-
I opened, tivity, the measured activity of each test sample

expressed in microcuries, a description of the(O Licensees transferring special form mem d used to measum each test sample, the
sources in licensee-owned or licensee-operated date of the test, and the signature of the Radia-

,

vehicles to and from a work site are exempt tion Safety Mcer.from tha contamination monitoring require-
ments of paragraph (b) of this section, but are (e) If the leakage test reveals the presence
not exempt from the survey requirement in of 0.005 microcurie or more of removable
paragraph (b) of this section for measuring contamination, the licensee shall:
radiation levels that is required to ensure that (1) Immediately withdraw the scaled
the source is still properly lodged m its shield. source from use and store it in accordance

with the requirements in parts 20 and 30 of
this chapter; and
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(2) File a report within five days of the V.B. At a minimum, the survey program must
leakage test with the appropriate NRC OfHce be sufficient to confirm the following:
listed in i 30.6 of this chapter, with a copy t

1. Maximum radiation levels at 10 cen.Director, Office of Nuclear Material Safety
and Safeguaras, U. S. Nuclear Regulatory timeters from the nearest accessible surface
Commission, Washington, DC 20555 desenb- surrounding the main source safe of the after-

ing the equipment involved, the test results, loader shall not exceed 1 milliroentgen per
and the action taken. hour with the source in the shielded position.

2. Radiation levels in restricted areas ac-Policy and Guidance Directive FC 83-20,
Revision 2, f120. cessible to radiation workers are not likely to

cause personnel exposure in excess of the lim-
120. Prior to initiatior of a treatment pro- its specified in 10 CFR 20.1201.

gram, and subsequent to each source ex-
3. Radiation levels in unrestricted areaschange, using the remote afterloading

brachytherapy devices, radiation surveys and w 11 not result in a dose to any member of the
tests shall be performed m, accordance with the public in excess of the limits specified in 10
following: CFR 20.1301.

4' Records of survey results will beA. A radiation survey shall be made of:
mainta.med for inspection by the Commission, ,

1. The irradiator source housing, with the for the duration of the license.
.

source in the shielded position. The maxi-
mum radiation levels at 10 centimeters from Regulatory Guide 8.33, C.3.1.9, High-Dose-
the surface of the main source safe shall not Rate Remote Afterloading Devices. (CREF).
exceed 1 millimentgen per hour. [See Regulatory Guide 8.33. C.3.1.9 in sec-

"2. All areas adjacent to the treatment room
with the source in the " irradiation" position.
The survey shall clearly establish: Regulatory Guide 10.8, Revision 2, App. H.

(partial)
(a) That radiation levels in restricted areas [ Appendix H of Regulatory Guide 10.8

are not likely to cause personnel exposure in contains a model procedure.]
excess of the limits specified in 10 CFR
20.101 (10 CFR 20.1201). Regulatory Guide 10.8, Revision 2, App. L.

(partial)
(b) That radiation levels in unrestricted ar-

cas do not exceed the limits specified in 10 1. Special requirements must be followed
CFR 20.105(b) (10 CFR 20.1301). f r Packages cor: tam. .mg quantities of radioac-

.

tive material in excess of the Type A quantity
Policy and Guidance Directive FC 86-4, limits specified in paragraph 20.205(b) of 10
Revision 1, V.G. CFR Part 20 (e.g., ...more than 3 curies of Cs-

G. The licensee must confinn that it will 137 or Ir-192). Such packages must be
implement a survey program to demonstrate m nitored for external radiation levels and
compliance with 10 CFR 20.1301 and submit surface contamm, ation within 3 hours after re-

,

a description of the program. The program ccipt if received during working hours or
,

,

should include requirements for conducting within 18 hours if received after workm, g
surveys following source replacement in hours, in accordance with the requirements of
medium and high dose rate afterloading de- paragraphs 20.205(a) through (c). The NRC
vices used in a dedicated treatment room and Regional Office must be notified if removable
when the device location changes from condi- contamination exceeds 0.01 microcurie
tions existing during previous surveys. For low (22,000 dpm/100 cm2),
dose rate afterloading devices, the program
should include requirements for conducting Other Government, Standards, and

Professional Organizationssurveys following source replacement or
loading of any additional sources. Survey AAPM 41, V.E. (CREF).
programs for low dose rate afterloading de-

[See AAPM 41. V.E.2 in section 4.2.3.]vices may include surveys described in Section
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AAPM 41, V///.A. (CREF). can Board of Ilealth Physics, or equivalent
qu lifications.

[See AAPM 41. VIII.A. in section 4.2.3.] !

NCRP 57,3.1. (partial)ANSI N13.2, S.2.1.1.
Am sump shal1 be made prior to the ini-

Installations using scaled sources shall be tial use of the radiation installation or as soon
, ,

surveyed initially by, or under the direction of, as p ssible after radiation sources are brought
a qualified expert. Safe handling procedures into the ama.
should be established prior to initial use.

ManufacturersANSI N44.2, 5.1.
All " Registry of Radioactive Scaled

Radioactive sources shall be tested for urces and Devices - Safety Evaluation of
source leakage prior to initial use and at inter- Scaled Source" documents for brachytherapy
vals thereafter. However, testing after each use sources used in remote afterloaders state that
of sources which are used in contact with tissue sources should be leak tested at six month m-
would be appropriate to make certain that no tervals using techniques capable of detecting
leakage has occurred during use and would 0.005 microcurie of removable contamination.
serve as a test for the source prior to its use
again. Each scaled source with a half-life of Technical Note
more than 30 days shall be tested for source BSI 5288.4, ANSI ' 44.2.4, ANSI
leakage or contamination at intervals not t N 13.2.5.2.1.2, NCRP 40.4.6, IPSM 46.3.5.2iii
exceed six months, unless specified otherwise have similar procedures as 10 CFR 35.59(c)(1)
by the appropriate state, federal, or other gov- and (3) above for performance of leak tests ,

emmental agency. Sources with a half-life of and/or have identical leakage criterion.
less than 30 days shall be tested for source
leakage prior to use. NCRP 57, Chapter 3. addresses area survey

methods in detail.
ANSI N44.2, 5.3.

The requirements of 10 CFR 20 call for a
Results of leak tests shall be maintained and det iled survey f tlw surrounding rooms, in-

used (1) to assess ti,e acceptability of sources cluding those above and below the treatment
(2) to establish and note the range for baseline m, with the source exposed. This survey isr
leakage levels (3) to satisfy regulatory re- needed to verify the shielding calculations 0f
quirements for leak testing scaled sources, and the design and license are valid and the radia-

,

(4) for use in support of possible litigation.
tion GeJds am mduced to Imh appmpnate forRecords should include not only results of the existing controls m, those areas. Even ;tests expressed in tenns relative to the govem- though the room may have previously been.

ing standard but also identification of the test used for a procedure with higher radiation
method and calibration used. levels than those expected by the new
ANSI N44.2, 6.1. brachytherapy machine, differences in source

p sitions and radiation field alignment call for
Individuals performing leak tests shall be " "# * * *7'qualified by both training and experience to

safely handle the quantities and physical form 4.3 Daily or Each Use
of radionuclides incorporated in the sources
being tested. 4.3.1. Source Activity Verification

They shall be knowledgeable about the NRC Requirements & j

measurement and evaluation of contamination Recommendations
'

and source leakage, the types of radiation f 35.32 Quality management program.
emitted by radioactive materials and means for (CREF). ;

their detection and measurement, and they [See i 35.32(a) in section 3.2.1.]
shall recognize the hazardous nature of these
radiations. A ininimum requirement should
be eligibility for relevant certification by the
American Board of Radiology or the Ameri-

37 NUREG/CR-6276



3

- Maintenance Requirements

& 35.59 Requirementsfor possession of scaled Policy and Guidance Directive FC 86-4,
sources and brachytherapy sources. (CREF). Revision 1, Vill.B.l.

[See i 35.59(a) in section 4.1.1.] B. The licensee must confirm, that as a
minimum, the following safety checks will be

Regulatory Guide 6.33, C 3.1.9, High-Dose- performed and that written, as well as verbal,
Rate Remote Afterloading Devices. (CREF). instruction will be provided to individuals as-

[See Regulatory Guide 8.33, C.3.1.9 in sec- signed to complete the checks. A description
tion 4.2.1.] of the method used to perfomi the following

checks must be submitted for review. Procc-
Other Government, Standards, and dures should be submitted where indicated:
Professional Organizallons

1. At the beginning of each day of use,
AAPM 41, V//.B. (partial) the following checks will be performed in ac-

Any computer decayed source activity cordance with the manufacturer's instructions:
shou'd be checked against a pre-calculated de- (a) For dedicated treatment rooms, the -

cay chart to confirm. the umt has decayed permanent radiation monitor will be checked
source activities accurately. In a facility with w th a dedicated check source for proper op-

,

only a few patients a year, all quality assurance .

eration.tests can be done the day prior to or on any
day that remote afterloading unit is scheduled (b) If a dedicated treatment room relies
for use rather than daily or weekly. upon a TV monitor to maintain constant ob-

servation, the TV monitor will be checked to
4.3.2. Remote Af terloader and verify proper operation. Intercom systems in-

Facility Functional Checks stalled in dedicated treatment rooms will be
NRC Requirements & checked to verify proper operation.

Recommendations (c) Treatment console operational func-
Policy and Guidance Directive FC 86-4, tion check, test of all indicator lamps, other
Revision 1, V.E.3-5 status and operational displays, and, if appro-

[cf. FC 86-4, V.E.1,2 in section 3.3.4.] priate, printer test.

3. The radiation monitor will be checked (d) Source status indicators (" safe" or "un-
with a dedicated check source for proper op- safe"), including those which are integral to the

cration each day before the afterloader device afterloading device as well as any additional
is used. A record of the radiation monitor indicators installed at the treatment console or
check described above will be maintained for a room entrance, will be checked using a dedi-

period of three years. The operability check cated check source (the afterloading device
will be performed and documented in accor- may be used) to verify proper operation.
dance with Section VIII, item B.3(a). (c) Electrical interlocks installed at each

4. If a radiation monitor is found inoper- entrance to a dedicated treatment room for
able, the licensee will require any individual high and medium dose rate device will be
entering the treatment room to use a survey tested for proper operation (See V.D.I.(d)).
instmment to monitor for any malfunction of Records of each test will be maintained for a
the source exposure mechanism that may re. period of three years and will include the date.
sult in an exposed or partially exposed source. of the test, the results of the test, and the initials

' The survey instrument will be checked with a of the individual who performed the test.

dedicated check source for proper operation at (f) The mechanical integrity of all appli-
the begmnmg of each day of use, cators, source guide tubes, and connectors to

5. The licensee will promptly repair or be used shall be determined by visual inspec-

replace a radiation monitor that is found to be tion and/or radiographs. The presence and
either inoperable or evidences intermittent correct placement of any internal shields and
problems, other essential internal components shall be

determined.
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(g) A record of these checks will tm confirm active source position accuracy
maintained for a period of three years and will through periodic autoradiographs.
include the date 0f the check, the results of the 4.3.3. Survey Instrument Responsecheck, and the m, itials of the individual wh

Check
performed the check.

NRC Requirements &
Policy and Guidance Directive FC 83-20 Recommendations
Revision 2, f125.C. (CREF). $ 35.51 Calibration and check of survey in-

[See FC 83-20,125.C in section 3.3.3.] struments. (CREF).

Other Government, Standards, and (See b 35.51(c) in section 4.2.2.1

Professional Organizations
Other Government, Standards, and

AAPM 41, Vll.B. (partial) Professional Organizations
The firquency of quality assurance often is NIST 92, 6.7. (partial)

determmed by the frequency of the use of the
equipment. Generally, a unit used daily Interim checks on the quantitative perfor-

,

should have functional tests performed daily mance of survey m, struments should be made

or weekly. Verify that the console keys and widi small sources readily available to the user
of the instrument and should include severallamps work, that tape or computer printer

works and has adequate paper for the duration Points on the range.

of the treatment, that the closed circuit TV and 4.4 30-Day, Monthly or
patient intercom work, that radiation monitors, Quarter 1y
door interlocks, and warning lights work, that
batteries are charged, and that the unit operates 4.4.1. Source Inverstory and QM
properly during a simulated or test therapy Checks
session.

NRC Requirements &
Manufacturers Recommendations
Nucletron, in the " Pre-Installation Man- 9 35.59(g)-(h) Requirementsfor possession of

ual" for microSelectron HDR, provides guid- sealed sources and brachytherapy sources,
ance to users on daily checks, which should (g) A licensee in possession of a scaled
include source or brachytherapy source shall conduct

| . reproducibility of source positioning to a quarterly physical inventory of all such
w thin i 1 mm sources in its possession. The licensee shallI

retain each innntory recoM for h pars.
verification of source position indicators The inventory records must contam the model

a ,

inspection of guide tubes for kinks and number of each source, and serial number if.

other imperfections. one has been assigned, the identify of each
RTS Technology, in its " Operator's Man- source radionuclide and its nominal activity,

ual" for the GammaMed HDR, recommends the location of each source, and the signature
QA checks be carried out before the first of the Radiation Safety Officer.
treatment on each treatment day. These (h) A licensee in possession of a sealed
checks mclude: source or brachytherapy source shall measure

visual check of source movement behavior the ambient dose rates quarterly in all areasa

(i.e., source should dwell for the proper time where such sources are stored. This does not
in each of the programmed treatment posi- apply to teletherapy sources in teletherapy
tions) units or scaled sources in diagnostic devices.

radiation waming light test Policy and Guidance Directive FC 86-4,
=

treatment room interlocks test Revision 1, Vill.D.-

HDR console interrupt and atx>rt test. D. The licensee must describe the-

method (s) it plans to use for conducting in-

|
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ventories of the source (s) contained in after- with the manufacturer's instructions, to verify
loading device (s). To obtain compliance with emergency source retraction capability upon
10 CFR 35.59, the licensee must confirm that power failure. At a minimum, this shall consist
physical inventories will be conducted quar- of function test with the AC power discon-
terly and that records of the inventories will be nected.
maintained in accordance with 10 CFR (c) A record of these checks will be35.59(g). To meet this requirement, it is rec-

maintained for a period of three years and willommended that an autoradiograph be ob- nelude the date of the check, the results of thetained of the source, or set of sources, con-
, check, and the initials of the individual who

tained in the afterloading device.
performed the check.

Policy and Guidance Directive FC 86-4'
Revision 1, Vlli.B.2. Policy and Guidance Directive FC 86-4,

Revision 1, Vill.C. (CREF).
B. The licensee must confirm, that as a

[See FC 86-4, Vill.C.5 in section 4.2.3.]
minimum, the followm, g safety checks wd, l be
perfonned and that written, as well as verbal, Other Government, Standards, andmstruction will be provided to mdividuals as-

, Professional Organ /zationssigned to complete the checks. A desenplion
of the method used to perform the following AAPM 41, Vll.B. (partial)
checks must be submitted for review. Proce- Monthly or quarterly quality assurance
dures should be submitted where indicated: checks generally include confirmation of

2. Prior to use, the following checks will timer accuracy and linearity; confinnation of

be performed in accordance with the manufac- s urce positioning; radiography of simulated

turer's instructions, within the proceeding 30 (dummy) sources in conjunction with autora-
, ,

d"YS,' diography of the active source; checks of op-
eration of the unit when power or compressed

(a) The afterloading device will be tested air is lost; checks of all emergency systems;
to determine the accuracy of source position- and careful measurement of the lengths of
ing. Source positioning within the catheter source guiQ tubes and connectors to deter-
guide tube should be accurate to within +/- I mine critical lengths have not changed and
millimeter of the programmed position. A that all connectors function; and a review of
record of the test will be maintained and will compliance with regulatory requirements,
include the date of the test, the programmed proper signs posted and instructions present;
position, the actual position of the source fol- and proper daily or weekly logs completed per
lowing activation of the device, and the initials the license,
of the individual who performed the test.
(This record may include the radiograph used NIST 92, 6.7. (partial)
to determine source position.) If the source All survey instruments used in evaluating
position tolerance noted above (+/- I mm) is the radiation hazards in terms of exposure or
exceeded, the authorized user and radiation absorbed dose, or for setting time limits for
safety officer must be notified prior to per- personnel irradiation shall be calibrated on a
forming patient treatments. The licensee routine basis not less than once per quarter,
should submit the procedure describing the
test and specify the number of dwell positions Manufacturers
used to conduct the test. The following Nucletron microSelectron

(b) Timer accuracy and linearity. HDR maintenance is performed quarterly:

(c) For devices that use a cable and/or wire source replacementa

to transport the source (s), measurement of a cable check

source guide tubes to confirm the length to 1 Both Nucletron and RTS Technology, for
mm accuracy. their HDR devices using iridium-192 sources,

(d) The backup battery for the remote af- perfomi a quarterly service check of the after-
I der at source change.terloading device will be tested, in accordance
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.Nucletron performs various checks of facil- Other. Government, Standards, and
ity-specific systems quarterly for HDRs. Professional Organizations i

RTS Technology recommends device users 4.5.4. Quality Management Audit 'f
perform quarterly checks to verify facility i

l

systems and remote afterloader ancillary com. NRC Requirements &
Recommendationsponents function properly.

4.5 Semi-annually or fc3kg
35 #2 uaury uanagenent Progrann

Annually ISee g 35.32(b)(1) in section 3.2.1.1

4.5.1. Leak Testing g ,,,,,,,,, g ,,g,g 33, ( 3,, ,g, y,g .go,,_g
Leak tests of brachytherapy sources are re- Rate Remote Afterloading Dev/ces.

quired semi annually. See section 4.2.4
above. 3.1.10 The licensee should establish proce- ,

dures to perform periodic reviews of the
4.5.2. Survey Instrument Callbration brachytherapy QM program for using the

Calibration of survey instruments is re- high-dose-rate remote afterloading device.
quired annually. See section 4.2.2 above. Guidance on periodic reviews is provided in

Regulatory Position 6. A QM program review
4.5.3. Inspection is required by i 35.32(b).

NRC Requirements & Regulatory Guide 8.33, C.3.2.14, All Other
Recommendations Brachytherapy Applications.

Policy and Guidance Directive FC 86-4, 3.2.14. The licensee should establish pro-
Revision 1, X.B. cedures to perform periodic reviews of the

B. The licensee must ccnfirm that the brachytherapy QM program. Guidance on
following requirements are met for inspection periodic reviews is provided in Regulatory
and service of remote afterloading devices. Position 6. A QM program review is required

1. Each afterloading device will be fully by 10 CFR 35.32(b).

inspected and serviced at intervals not to ex- Regulatory Guide 8.33, C.6, Periodic Reviews.
ceed one year, to ensure proper functiomng of

6. PERIODIC REVIEWS. The licenseethe source exposure mechanism. In addition,
the licensee must confirm that scheduled ser- should establish written procedures to conduct

vice recommended by the manufacturer will Penodic reviews of each applicable program
.

be perfomied in accordance with the manufac- area, e.g., radiophannaceuticals. teletherapy,

turer's instructions. brachytherapy, and gamma stereotactic radio-
surgery. The review should include, from the

2. Inspection and service will only be previous 12 months (or since the last review), a
performed by the manufacturer or other per- representative sample _ of patient administra-
sons specifically licensed to do so by the tions, all recordable events, and all misadminis-
Commission or an Agreement State. trations. The number of patient cases to be

3. Records of inspection and service will sampled should be based on the principles of
statistical accemcwe samnin, g and should rep-be maintained for the duration of the license

and will include the date of the inspec- resent each ti.unent moality performed m
tion / service, the name of the individual who the institution, e.g., radiopharmaceutical,

performed the inspection / service, the Agree, teletherapy, brachytherapy, and gamma
ment State or NRC license number authorizing stereotactic radiosurgery. For example, using

the acceptance sampling tables ofthe individual to perform inspection / service, a
10 CFR 32.110 and mmming an error rate (ordescription of the nature of the inspec-

tion / service including a list of the components lot tolerance percent defective) of 2 percent, i

inspecteri and a list of components serviced or the number of patient cases to be reviewed
,

replaced, and the signature of the inspector. (e.g.,115) based on 1000 patients treated j
would be larger than the number of patient 1

cases to be reviewed (e.g., 85) based on 200
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i

ptients treated. In order to eliminate any bias ...For high-dose-rate remote afterloading
it the sample, the patient cases to be reviewed brachytherapy: the radioisotope, treatment

,

sh7uld be selected randomly. For each pa- site, and total dose; !

tienN case, a comparison should be made be- For all other brachytherapy prior to im- itween what was administered versus what was
, plantation: the radioisotope, number of i

prescribed in the wntten directive. If the dif- sources, and source strengths; after implanta- ;
ference between what was admmistered and tion but prior to completion of the procedure:what was prescribed exceeds the en,tena for the radioisotope, treatment site, and total
either a recordable event or a misadmmistra- Isource strength and exposure time (or, equiva-tion, that comparison is unacceptable. The lently, total dose);
number of unacceptable comparisons' that is
allowed for each sample size and tot tolerance ...For each patient case reviewed, the li-
percent defective is provided in the acceptance censee should identify deviations from the
sampling tables of 10 CFR 32.110. written directive, the cause of each deviation,

These periodic reviews could be conducted and the acdon mpmd to pmwnt meumnce.
acdons may include new or mvised poh-weekly, monthly, or quarterly if one of these cies, new or revised procedures, additional

,

periods is more compatible with the licensee's training, or increased supervisory review of
operations.

work.
If feasible, the persons conducting the re- ,Ihe licensee should reevaluate the QM pro-

view should not review their own work. If this
gram's policies and procedures after each an-

j is not possible, two people should work to- nual review to determine whether the programgether as a team to conduct the review of thati is still effective or to identify actions required
j work. The licensee or designee should regu- o m& k gram e dfative.larly review the findings of the periodic re-
,

| views to ensure that the QM program is effec- Program review results should be docu-
tive. mented and should be available for NRC in-

Spectors. To obtain the maximum results from
For each patient case reviewed, the licensee the lessons leamed from each review, the pro-should detennine whether the administered

8' * * "w rep rts should be distributedradiophamiaceutical dosage or radiation dose within the m.stitution to appropriate manage-was in accordance with the written directive or m nt and departments. Cometive actions forplan of treatment, as applicable. For example, deficient conditions should be ,mplemented
,

i
were the following correct: , ,

withm a reasonable time after identif'ication of
| the deficiency.

|
|
i
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5. OPERATIONS

5.1 Normal Operations (b) Only the patient will be in the treat-
ment room during activation of pulsed,5.1.1. Definitions medium, and high dose rate afterloading de- !

NRC Requirements & vices. If the patient is allowed visitors, either
|

Recommendations between treatment fractions with a pulsed dose

f 35.2 Definitions. (partial) rate afterloader or during low dose rate treat-
ments, written procedures shall be established

Authorized user means a physician, dentist, to insure the source is retracted into the 1or podiatrist who is identified as an authorized shielded safe prior to pennittmg the entry of
user on a Commission or Agreement State li- any visitor (s) into the treatment room. The
cense that authorizes the medical use of maximum number and length of visits allowed
byproduct material. wid be charted.

Radiation Safety Officer means the individ- (c) Nursing personnel must follow the
ual identified as the Radiation Safety Officer authorized user's and radiation safety officer's
on a Commission license. specific instructions regarding care to be pro-

- Visiting authorized user means an autho- vided to a patient during treatments performed

rized user who is not identified as an autho- using low or pulsed dose rate afterloading de-

rized user on the license of the licensee being vices. If the treatment is to be conducted over
visited. a period of several hours and direct patient

care will be required, such instructions will be
5.1.2. Procedures provided to the nursing staff in writing.

NBC Re9ulrements & Nursing personnel will also be provided doc-
,

umented instruction on how to maintam radia-Recommendations tion exposures ALARA when providing pa-
f 19.11 Posting of notices to workers. tient care and, if personnel trained in the op-

,

|

(CREF). eration of the remote afterloader, are not con- 1

[See % 19.11(a)(3) in section 3.3.7.] tinuously present during the treatment, then
the nursing personnel must also be trained in

Policy and Guidance Directive FC 86-4, the recognition of, and response to, abnonnal
Revision 1. Vl/I.A. device operation or conditions.

A. The licensee must provide a copy of (d) Treatment planning computer systemsoperating procedures which, at a m, imum,m utilizing removable media to store cach pa-include the following commitments: tient's treatment parameters for direct transfer
1. Copies of operating procedures will be to the treatment system will have each card la-

provided to appropriate staff and one copy beled with the corresponding patient's name
will be maintained at the afterloading device and id?ntification number. Such media may
console. Operating procedures may be up. be reused (and must be relabeled) in accor-
dated and revised without NRC approval pro. dance with the manufacturer's instructions.
vided that such revisions do not relax restric' (c) Immediately after each use of the af-
tiveness or degrade safety. terloading device, a sutvey of the device and

2. Operating procedures will include Patient will be performed to ensure that the
steps to ensure that the following requirements source (s) has (have) been retumed to the fully
are met: shielded position. The survey should include

connectors and applicator apparatus, the full
(a) A remote afterloading device, console, length of the catheter guide tube, and the ex-

and treatment or storage mom will be secured temal surface of the device to ensure that thewhen unattended, source is fully retracted. The patient shall be
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surveyed over the body surface near the treat- (j) During patient treatments using a low
ment site prior to removing the patient from dose rate afterloading device over a period of
the treatment room. For surveys associated several hours, a device operator trained in the
with treatments using a medium, high, or licensee's emergency procedures must be
pulsed d' .,e rate afterloading device, the sur- physically present at the licensee's facility or
vey instrument must oc capable of measuring available by telephone in an "on-call" status
dose rates of 1 - 1000 millirem per hour. For when not physically present at the facility.
treatments performed using low dose rate af- The medical physicist or radiation safety offi-
terloading devices in a patient room, the sur- cer and the authorized user must be available
vey must be perfonned prior to relocating the for prompt assistance in the event that a source
patient or portable shielding used during appears to have decoupled or becomes
treatment, at the end of treatment or each frac- jammed in the catheter guide tube. The au-
tion of treatment and after any interruption of thorized user and medical physicist or radia-
treatment. tion safety officer must be immediately noti-

fled of any problems encountered during a(f) A record of the survey described in ,

treatment. Device oprators will follow the in-Item 2(e) above will be maintained for a pe-
riod of three years. The record must contain stmgions of the authonzed user and medical

P ysmist/ radiation safety officer and imple-hthe date of survey, identification of the after. ment the hcensee's emergency procedures asloading device (model and serial number),
nemssary.identification of the patient, identification of

the instrument used to conduct the survey Regulatory Guide 8.33, C.3.1.4, High-Dose-
(make, model, and serial number), a represen- Rate Remote Afterloading Devices.
tative background dose rate the survey results, 3.1.4. The licensee should establish a pol-
and the mitials of the mdividual performing icy for all workers to seek guidance if they do
the survey. not understand how to carry out the written di-

(g) A commitment from the licensee that rective. That is, workers should ask if they
if the survey specifled above in item 2(e) indi- have any questions about what to do or how it
cates that the source is not fully retracted to a should be done rather than continuing a pro-
shielded position in the device, personnel will cedure when there is any doubt.
hamedittely implement the licensee's applica-
bne emergency procedures. Regulatory Guide 8.33, C.3.2.4, All Other

Brachytherapy Applications.
(h) A commitment fmm the licensee that it

[C.3.2.4 is identical to C.3.1.4.]
! shall nc t conduct any treatment procedure for

which :: decoupled or Jammed source cannot NRC Bulletin 93-01 (3).
| be removed expeditiously from the patient and 3. During all patient treatments, both the

placed in a shielded container, as determined authorized user and either the medical physi-
by the authonzed user with consultation by the cist or radiation safety officer must be physi-
radiation safety officer or medical physicist. cally present. Physical presence, for this pur-

(i) During all patient treatments using a pose, is defined as within audible range of
medium or high dose rate afterloading device, nomial human speech.
both the authorized user and either the medi-
cal physicist or radiation safety officer must be Other Government, Standards, and
physically present. Physical pn'sence, for this Professional Organizations
purpose, is defined as within audible range of AAPM 41. V.D. (partial)
normal human speech. To satisfy the re- An Operator Manual should be at the con-quirement for ensuring adequate control of trol console or nearby area and at a minimum:
the source during patient treatments using a

|_
pulsed dose rate remote afterloading device, 1. Describes the functioning of the control
the licensee must comply with the requirement console options.'

described above or submit attemative proce- 2. Describes how to program a treatmentdures for NRC review. W sWb a gk mm
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3. Describes how to check that the program munications; formally approved procedures;
and time adjustment factor (if applicable) are strict compliance to applicable procedures;
correct. and a conscientious, questioning attitude on

4. Describes emergency procedures (these e pan f the staE
shall also be posted). 5.1.3. Written Directive

5. Provides a list of names and telephone NRC Requ/rements &
numbers of people to contact in case of an Recommendations
emergency (these shall also be posted.)

i35.32 Quality Management Program.
6. Provides a check list of quality assurance (CREF).

procedures to be performed and the name and
[See i 35.32(a)(1) in section 3.2.1.]number of the person to call if quality assur-

ance is not acceptable. Regulatory Guide 833, C.3.1.1, High-Dose-

7. Provides a list of error messages, if appli- Rate Remote gruloadng Dnices.
cable. 3.1.1. The licensee should establish a pol-

icy to have an authorized user date and sign a
AAPM 41, Vll.C. (partial) written directive prior to the administration of

Preparation and use of well planned pre. any brachytherapy dose fmm a high-dose-rate
treatment forms and check lists for each remote afterloading device. A written directive
anatomic site commonly treated is recom. is required by 10 CFR 35.32(a)(1). Procedures
mended. A generic checklist could include, for oral directives and revisions to written di-
but would not be limited to, the following rectives are contained in Regulatory
items: Have the pre-treatment, functional QA Position 5.
tests been done? Is the prescription (written
directive) completed and signed? Has the pre- Regulatory Guide 8.33, C.3.2.1, All Other I

pared treatment plan (prescription, target vol- Brachyrherapy Applications.
'

ume specification, dose, dose rates, number of 3.2.1. The licensee should establish a pol-
sources, their spatial positions, etc.) been inde. icy to have an authorized user date and sign a
pendently reviewed, e.g., will the planned use written directive prior to the administration of
of the device yield the desired dose and dose any brachytherapy dose. A written directive is
distribution? Have the treatment parameters required by 10 CFR 35.32(a)(1). Procedures
keyed by an operator into the microprocessor for oral directives and revisions to written di-
controlling unit been reviewed by a second rectives are contained in Regulatory Position
individual? Are all pre-treatment fonns com. 5.

pleted and signed prior to treatment? Do pre-
treatment autoradiographs, if any, confinn the Other Government, Standards, and
proposed treatment is correctly entered into Professional Organizations
the console? AAPM 41, Vll.C. (CREF).

Standard methods of treating specific [See AAPM 41, VII.C in section 5.1.2.]
anatomic sites should be adopted so that stan-

ACR 2, l.A (CREF).dard key entry procedures are followed. Mis-
administrations most likely will occur when a [See ACR 2, I.A.2.(b) in section 6.2.3]
treatment plan requires use of non-standard 5.1.4. Patient identificationparameters while someone keys in the
" usual" standard parameters. We encourage NBC Requirements &
users of remote afterloading units to share, in Recommendations
their user groups, written materials which have g 35.32 Quality Management Program.
been prepared for the use of specific units. (CREF).

Technical Opinion [See i 35.32(a)(2) in section 3.2.1.]

As in all areas of advanced technology, suc-
cessful operations require clear, formal com-
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Regulatory Guide 8.33, C.3.1.2, High-Dose- Puter printout to verify that correct input data
Rate Remote Afterloading Devices. for the patient were used in the calculations

(e.g., source strength and positions)..3.1.2. Before administering a brachyther.
apy treatment, the licensee should establish a . The computer-generated dose calculations
procedure to verify by more than one method for input into the brachytherapy afterloading -
the identity of the patient as the individual device should be checked to verify correct
named in the written directive. Identifying the transfer of data from the computer (e.g.,
patient by more than one method is required channel numbers, source positions, and treat .
by 10 CFR 35.32(a)(2). The procedure used ment times). >

to identify the patient should be to ask the pa-
tient's name and confinn the name and at least Regulatory Guide 8.33, C.3.1.8, High-Dose-
one of the following by comparison with the Rate Remote Afterloading Devices.

corresponding information in the patient's 3.1.8. If the authorized user determines
record: birth date, address, social security that delaying treatment in order to perform the
number, signature, the name on the patient's checks of dose calculations (see Regulatory
ID bracelet or hospital ID card, the name on Position 3.1.6) would jeopardize the patient's -
the patient's medical insurance card, or the health because of the emergent nature of the
photograph of the patient's face. patient's medical condition the checks of the

calculations should be performed within two
Regulatory Guide 8.33, C.3.2.2, All Other working days of the treatment.
Brachytherapy Applications. ,

(C.3.2.2 is identical to C.3.1.2.) Regulatory Guide 8.33, C.3.2.10, All Other
Brachytherapy Applications.

Other Government, Standards, and 3.2.10. The licensee should establish a
Professional Organizations procedure to check the dose calculations be-

' None. fore the total prescribed brachytherapy dose ,

has been administered. An authorized user or
5.1.5. Calculation Verification a qualified person under the supervision of an

NRC Requirements & authorized user (e.g., a radiation therapy
P ysicist, oncology physician, dosimetrist, orhRecommendatlons
radiation therapy technologist), who whenever

J 35.32 Guality Management Program. p ssible did not make the onginal calculations,
(CREF)' should check the dose calculations. The re-

[See 6 35.32(a)(3) in section 3.2.1.] sponsibilities and conditions of supervision are *

c ntained in 10 CFR 35.25. Manual dose cal-Regulatory Guide 8.33, C.3.1.6, High-Dose- culations should be checked for:
Rate Remote Afterloading Devices.

3.1.6. The licensce should establish a pro. Arithmetic errors,

cedure to check the dose calculations before Anoropriate transfer of data from the writ-
| administering the prescribed brachytherapy ten f!irectivc, olan of treatment, tables, and

'

dose. An authorized user or a qualified per- graphs,
son under the supervision of an authorized . [

user (e.g., a radiation therapy physicist, oncol. Appropriate use of nomograms (when ap-
'

P cable),liogy physician, dosimetrist, or radiation ther.
apy technologist), who whenever possible did Appropriate use of all peninent data in the
not make the original calculations, should calculationsc

~

check the dose calculations. The responsibill-
ties and conditions of " supervision" are con. Computer-generated dose calculations
tained in 10 CFR 35.25. Suggested methods should be checked by examining the com-
for checking the calculations include the fol- Puter printout to verify that the correct data
lowing: for the patient were used in the calculations

(e.g., position of the applicator or sealed
Computer-generated dose calculations sources, number of sources, total source

should be checked by examining the com- strength, or source loading sequence). Alter- I
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natively, the brachytherapy dose should be treatment. The prescribed radioisotope, treat-
manually calculated to a single key point and ment site, and total dose should be confinned
the results compared to the com- by the person administering the brachytherapy
pulcr-generated dose calculations. If the treatment to verify agreement with the written
manual dose calculations are perfonned using directive and plan of treatment.
computer-generated outputs (or vice versa),
particular emphasis should be placed on veri. Regulatory Guide 8.33, C.3.1.5, High-Dose-
fying the correct output from one type of cal. Rate Remote Afterloading Devices.
culation (e.g., computer) to be used as an in- 3.1.5. The licensee should establish a pro-
put in another type of calculation (e.g., man- cedure for using radiographs or other compa-
ual). rable images (e.g., computerized tomography)

as the basis for verifying the position of the
Regulatory Guide 8.33, C.3.2.12, All Other nonradioactive " dummy" sources and calculat-
Brachytherapy Applications- ing the administered brachytherapy dose be-

3.2.12. If the authorized user determines fore insening the scaled sources.6
that delaying treatment in order to perform the
checks of dose calculations (see Regulatory Regulatory Guide 8.33, C.3.2.3, All Other
Position 3.2.10) would jeopardize the patient's Brachytherapy Applications.
health because of the emergent nature of the 3.2.3. The licensee should establish a pro-
patient's medical condition, the checks of the cedure to verify, before administering the
calculations should be performed within two brachytherapy dose, that the specific details of
working days of completion of the the brachytherapy administration are in accor-
brachytherapy treatment. dance with the written directive and plan of

treatment. In particular, the radioisotope,
Other Government, Standards, and number of sources, and source strengths
Profess /onal Organ /zatlons should be confimled to verify agreement with

AAPM 41, W/.C. (CREF). the written directive and plan of treatment.

(See A AYM 4l, Vll.C in section 5.1.2.] Regulatory Guide 8.33, C.3.2.5, All Other
Brachytherapy Applications.

anufacturers
Procedures should exist to allow quick but 3.2.5. The licensee should establish a pro-. .

mdependent confimiation by a second person cedure to have an authorized user or a quali-,

ficd person under the supervision of an au-of two aspects of the proposed treatment: the
treatment parameters and the entry m, to the thorized user (e.g., a radiation therapy physi-

operating console of the planned treatment pa- cist, oncology physician, dosimetrist, or radia-
tion therapy technologist) verify that the ra-r meters. dioisotope, number of sources, source

5.1.6. Treatment Accuracy strengths, and, if applicable, loading sequence
Verification of the sources to be used are in agreement with

the written directive and plan of treatment be-
NRC Requirements & fore implanting the radioactive sealed
Recommendaflons sources.1 The licensee may use any appro-

f 35.32 Guality Management Program. priate verification method, such as checking
(CREF). the serial number of the scaled sources behind

[See s 35.32(a)(3) in section 3.2.1.] an appropriate shield, using a radiation detec.
tor, using a dose calibrator, using color-coded

Regulatory Guide 8.33, C.3.1.3, High-Dose- scaled sources, or using clearly marked storage
Rate Remote Afterloading Devices. locations, i.e., one location for each source

3.1.3. The licensee should establish a pro. strength. The responsibilities and conditions
cedure to verify, before administering the of supervision are contained in 10 CFR 35.25. |
brachytherapy dose, that the specific de tils of |
the brachytherapy administration are i accor- I

6 The terrn sealed sources includes wires anddance with the written directive and plan of encapsulated sources.
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ment delayed until the physicist assesses theOther Government, Standards, and
'"" 0 "*

Professional Organizallons

AAPM 41, Vil.C. (CREF). 5.1.8. Record of Treatment
t [See AAPM 41, Vll.C in section 5.1.2 NRC Requirements & '

,

above regarding checklist items.) Recommendations

5.1.7. Sate-Hand ||ng Precautions 6 3532 Quality Management Program.
N

NRC Requirements '&
[See i 35.32(d) in section 3.2.1.)Recommendations

s 35.59 Requirements for possession of sealed Regulatory Guide 833, C3.1.7, High-Dose- .t

sources and brachytherapy sources. (CREF). Rate Remote Afterloading Devices.

[See i 35.59 in section 4.1.1.] 3.1.7. The licensee should establish a pro-
cedure to have an authorized user, after ad-

Other Government, Standards, and ministering the brachytherapy treatment, date
*

'

Professional Organizaffons and sign or initial a written record of the
calculated administered dose in the patient's/AEA 75, D 3.3.
chart or in another appropriate record. A

For the quantity and types of sources usu- record of the admmistered dose is required by
ally transported in hospitals, a shielded con- 10 CFR 35.32(d)(2).
tainer on wheels is required.

Regulatory Guide 833, C3.2J1, AH Otha -
NCRP 40,43.1. (partial) Brachytherapy Applications.

Brachytherapy sources shall never be 3.2.11. The licensee should establish a
touched with the hands. There should always procedure to have an authorized user date and
be as much distance as practical between sign or initial a written record in the patient's I
sources and the operator. chart or in another appropriate record after in- |

sertion of the brachytherapy sources but prior
Manufacturers to completion of the procedure. The written
The three manufacturers list limitations or record should include the radioisotope, treat-

,

conditions associated with the handling. stor- nient site, and total source strength and expo-
age, use transfer and disposal of the radioac- sure time (or, equivalently, the total dose). A
tive source in the " Registry of Radioactive record of the administered dose (or, equiva-
Scaled Sources and Devices " More detailed """Y' he total som stangm and exposum
instructions are found in the operator manu- time) .is required by 10 CFR 35.32(d)(2).

,

als.

All manufacturers advise users not to use 5.1.9. Surveys - Patient and
the remote afterloader units if any facility. Surroundings'

specific safety systems such as door interlock NRC Requirements &
mechanisms, are found to be defective or not Recommendations
function as originally designed. f 20.2101 General provisions. (CREF). ,

Users' Recommendations and (See Q 20.2101 in Q 3.2.2.) j

f 0.2103 R&ords of sumys. -

1 e out ome of any facility safety checks
is unsatisfactory, senior level brachytherapy (a) Each licensee shall maintain records
staff members are informed. The remote af. showing the results of surveys and calibrations j

terloader device is generally not used for any required by Secs. 20.1501 and 20.1906(b).
The licensee shall retain these records for 3patient treatments until facility-specific safety

systems have been repaired. years after the record is made.

If any periodic test fails, the brachytherapy (b) The licensee shall retain each of the
physicist is immediately infonned and treat. following records until the Commission termi-
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nates each pertinent license requiring the and prior to treatment, that all safety features I
record: and interlocks are operating properly. '

(1) Records of the results of surveys to de- NOTE: Low dose rate devices may be li-
termine the dose from external sources and censed for use in multiple rooms within a sin-

,used, in the absence of or in combination with gle building provided that portable shields are ;

individual monitoring data, in the assessment used to obtain compliance with the dose limits
of individual dose equivalents; and of 10 CFR 20.1301 for unrestricted areas ad-

(2) Records of the results of measurements jacent to the treatment room (patient room) if

and calculations used to detennine individual applicable.

intakes of radioactive material and used in the g 35.404 nelease ofpatients treated with rem-
assessment of intemal dose; and porary implants. +

(3) Records showing the results of air (a) Immediately after removing the last
sampling, surveys, and bioassays required pur- temporary implant source from a patient, the
suant to i 20.1703(a)(3) (i) and (ii); and licensee will make a radiation survey of the

(4) Records of the results of measurements patient with a radiation detection survey in-
strument to confirm that all sources have beenand calculations used to evaluate the release of

radioactive effluents to the environment. rem ved. The licensee may not release from
confinement for medical care a patient treated

Policy and Guidance Directive FC 86-4, by temporary implant until all sources have
Revision 1, V.B. been removed.

B. If the licensee requests authorization to (b) A licensee shall retain a record of pa-
use a low dose rate afterloading device in mul- tient surveys for three years. Each record
tiple rooms rather than in a dedicated room, must include the date of the survey, the name
the following information must be submitted: of the patient, the dose rate from the patient

1. The licensee must confirm that when expressed in millirem per hour and measured

portable shields are required to obtain compli- ne meter from the patient, the survey instru-
ment used, and the initials of the mdividual

ance with 10 CFR 20.1301, a positive method
w mah k sumy(such as permanent position markings or elec-

trical/ mechanical shield interlocks) of ensur- Policy and Guidance Directive FC 83-20,
ing that the shield (s) are correctly positioned Revision 2, f118.
for each treatment will be employed, 118. In lieu of 10 CFR 35.404(a), imme-

2. The licensee must confirm that diately after retracting the source from the pa-
promptly after initiating treatment, surveys of tient into its shielded position Lt the remote
restricted and unrestricted areas contiguous afterloading device, a radiation survey shall be
with the treatment room will be conducted to made of the patient and the remote afterload-
demonstrate compliance with 10 CFR Part 20. ing device with a portable radiation detection

3. The licensee must confirm that records survey instrument to confirm that the source

of the surveys described above will be main- has been removed from the patient. Records

tained for a period of three years and that such f the survey shall be mainta, ed in lieu of them
,

records will include an annotated drawing of record required in 10 CFR 35.404(b).

the room used for treatment (showing the NRC Bulletin 93-01 (1).
configuration of the portable shields relative t
the patient, if applicable) the measured dose Because the consequences of such a loss of

rate at several points m contiguous restricted control are so severe NRC, through this Bul-
letin, is alerting appropriate medical licenseesand unrestricted areas, the mstrument used to

make the survey, and the mitials of the indi- and expects them to implement the following,

vidual who made the survey. measures to minimize the possibility of such 4

an event occurring again. Therefore, licensees I

4. The licensee must confirm that after using IIDR afterloaders are requested to either
relocating a device to a new location (room), immediately implement the following actions

in conjunction with any use of the unit and to

49 NUREG/CR--6276

I



. .. ..
. . - _

|
-

Operations'

respond in writing, stating their commitment to good practice, and may be required by license

these actions or, else, stating why these re- to confirm there are no sources in toc patient,

quested actions do not apply to their facility: dependhg on the regulatory agency and li-
cgnse application content. An independent

1. In accordance with 10 CFR 35.4(M(a), visible radiation detector m the room generally
following removal of the source, the licensee is requ red and may serve as the exit survey
shall make a radiation survey of the patient device. Howem,,a must have suKicient sensb
with an appropriate radiation detection survey tivity to respond to the smallest individual ra-
instrument, as specified in 10 CFR 35.420, to dioact,ve source used in the device at thei
confirm that all sources have been removed. maximum distance the source could be from
For surveys associated with HDR procedures, the detector. A hand-held Geiger-Mueller
the licensee must use a portable radiation mea- suney meter is best for exit suneys.
surement survey instrument, capable of mea-
suring dose rates of 1 millirem per hour to at Manufacturers
least 1000 millirem per hour. It is impoitant All brachytherapy remote afterloaders are "to use calibrated survey instruments with ap- designed to indicate to the user, via a printed
propriate senntivity, since the high exposure message or on screen display, if all radioactive
rates associated with these sources can easily sources had been successfully withdrawn in the
overload some survey instrument detectors, re- storage safe upon completion or interruption
sultmg m a false low reading. This survey of of the treatment. In addition, manufacturers
the patient must be done whether or not there require users of their HDR devices to have an
is any indication of radiation levels provided independent radiation monitor (with a visible
by an area radiation momtor. The surveys light) located inside the treatment room or

,

shall be performed immediately after comple- vault. This configuration provides a double
tion of the therapy procedure before removal indication that all sources have been removed
of the patient from the treatment room, and from the patient.
appropriately documented in accordance with

GammaMed has a built-in detector that will10 CFR 35.404(b). a arm if the source is not properly stowed.
The required area monitor provides an im-

mediate indication of a possible problem and Technical Opinion
thus serves a useful function as an early wam- Technical knowledge of the device in use is
ing device. This area monitor will provide a required so that the operators understand the
visible indication of an exposed or partially basis of all panel indications, in this case, an

,

exposed source, and must he observable im- ndication that states " Source Stored" may be
mediately on entry into the treatment vault. It based on a cable measuring device that can not
must be equipped with an mdependent source tell if the source detaches; therefore, a survey
of backup power and chccked with a dedicated with a radiation survey instrument is necessary
check source for proper operation each day of to confinn that no radioactive sources remain
use of the HDR device. However,it has neither in the patient.

, ,

the accuracy nor the sensitivity required to
comply with the survey requirements of 10 5.1.10. Brachytherapy Source
CFR 35.404(a). Control & Inventory

Policy and Guidance Directive FC 86-4, NRC Requirements &
Revision 1, Vill.A.2. (CREF). Recommendations

[See FC 86-4, Vill.A.2.(e)-(g) in section f 20.1801 Security of stored material.

5.1.2.] The licensee shall secure fmm unauthorized
,

removal or access licensed materials that are
Other Government, Standards, and stored in controlled or unrestricted areas.
Professional Organizations

9 20.1802 Control of material not in storage.
AAPM 41, V.C. (partial)

The licensee shall control and maintainDocumented exit radiation surveys of pa.
constant surveillance of licensed material thattients, which may seem redundant, are still
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is in a controlled or unrestricted area and that 5.2 Infrequent Operations
is not in storage.

5,2.1. Misadministrations and
Policy and Guidance Directive FC 86-4, Recordable Events
Revision 1, Vill.A.2.e.(CREF). NRC Requirements &

[See FC 86-4, VIII.A.2.(e) in section 5.1.2.] Recommendations
6 5. Definitions. (partial)

Policy and Guidance Directive FC 83-20,
Misadministration means the administrationRevision 2, fl19,

0119. In lieu of the source inventory re-
,

quired in 10 CFR 35.406, the licensee shall: ...(5) A brachytherapy radiation dose:

A. Promptly determine that all sources (i) involving the wrong patient, wrong
have retumed to the safe, shielded position at radioisotope, or wrong treatment site
the conclusion of each remote afterloading (excluding, for permanent implants, seeds that
brachytherapy procedure. were implanted in the correct site but migrated

utside the treatment site);
B. Promptly make a survey of the area of

use to confinn that no sources have been mis. (ii) involving a sealed source that is leak-
placed, ing;

C. Make a record of the survey including (iii) when, for a temporary implant, one or
the survey instrument used, dose rate ex- more sealed sources are not removed upon
pressed in mrem /hr (pSieverts/hr), time, date completion of the procedure; or
and name of the individual making the survey.

(iv) when the calculated administered dose
D. Retain the record of the survey in lieu differs from the prescribed dose by more than

of the record required in 10 CFR 35.406(d). 20 percent of the pn: scribed dose.

N''* 'd "b'' '''"' "' " 'h ' A *I"I''' 'I "Other Government, Standards, and
*I;

Professional Organizations
None ..,(6) A brachytherapy radiation dose when

the calculated administered dose differs from
Manufacturers the prescribed dose by more than 10 percent
Nucletron's Selectron LDR remote after- of the prescribed dose,

loader " counts down" the radioactive sources
(pellets) and non radioactive spacer pellets as f 35.32 Quality management program.

they are retumed to the device storage safe. (CREF).
Source inventory status is displayed by the [See 9 35.32(c) in section 3.2.i.)
console and is printed out.

6 35.33 Nonfications reports, and records of
The HDR remote afterloaders reviewed here misadministrations.

have one radioactive source.
(a) For a miseaministration:

Users' Recommendations and (1) The licensee shall notify by telephone
Practices the NRC Operations Center no later than the
Facility 3, for all procedures that use the next calendar day after discovery of the mis-

Selectron LDR remote afterloader, has an en- administration.
try on its treatment checklists to confirm that (2) The licensee shall submit a written re-all sources are in the device storage safe at the port to the appropriate NRC Regional Office
end of the treatment time. listed in 10 CFR 30.6 within 15 days after dis-

covery of the misadministration. The written
report must include the licensee's name; the
prescribing physician's name; a brief descrip-
tion of the event; why the event occurred; the
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1
:

effect on the patient; what improvements are (c) Aside from the notification requirement,
needed to prevent recurrence; actions taken to nothing in this section affects any rights or
prevent recurrence; whether the licensee noti- duties of licensees and physicians in relation to
fied the patient, or the patient's responsible each other, patients, or the patient's responsible
relative or guardian (this person will be subse- relatives or guardians.
quently referred to as "the patient" in this sec-
tion), and if not, why not, and if the patient was Other Government, Standards, and
notified, what infonnation was provided to the Profess /onal Organizations
patient. The report must not include the pa- ppa gg.4226, 4.01.B.
tient's name or other information that could
lead to identification of the patient. If a health care professional informs a

manufacturer or importer that the device has
(3) The licensee shall notify the referring malfunctioned and that the device or any other

physician and also notify the patient of the device marketed by the manufacturer or im-
misadministration no later than 24 hours after porter would be likely to cause or contribute
its discovery, unless the referring physician to a death or a serious injury if the malfunc-
personally informs the licensee either that he tion were to recur, that information constitutes
will inform the patent or that, based on medi- a reasonable suggestion that a reponable event
cal judgment, telling the patient would be has occurred. The manufacturer or importer
harmful. The licensee is not required to notify may not wait until it receives the device from
the patient without first consulting the refer- the health care professional or until it has con-
ring physician. If the referring physician or ducted its own analysis of the device before it
patient cannot be reached within 24 hours, the reports under 21 CFR 803.24(b)(2).
licensee shall notify the patient as soon as if the health care professional does notpossible thereafter. The licensee may not de-

make the aforementioned association betweenlay any appropriate medical care for the pa- the device and the liblihood of causing ortient, mcluding any necessary remedial care as contributing to a death or serious injury, or ifa result of the misadmimstration, because of
, , the infcrmation is received from a person whoany delay in notification.

is not a health care pmfessional, the firm may
(4) If the patient was notified, the licensee determine whether the information reasonably

shall also fumish, within 15 days after discov- suggests that a reportable event has occurred
ery of the misadministration, a written report and that the event is likely to cause or con-
to the patient by sending either: tribute to a death or serious injury.

(i) A copy of the report that was submitted Manufacturersto k NRC; or
Manufacturers recommend that all equip-

(ii) A brief description of both the event ment faults, however minor, be reported to
and the consequences as they may affect the them. They also recommend that their li-
patient, provided a statement is included that censees not use the device until it has been
the report submitted to the NRC can be ob- evaluated by a manufacturer's representative.

,

tained from the licensee. Nucletron has assembled a database that in-
cludes specifics of equipment faults (or inci-(b) Each licensee shall retain a record of
dents) for their remote afterloaders.

,

each misadministration far fin years. The
record must contain the names of all individ- 5.2.2. Emergency Procedure
uals involved (including the prescribing Guidelines
physician, allied health personnel, the patient,
and the patient's referring physician), the pa. NRC Requ/rements &
tient's social security number of identification Recommendations
number if one has been assigned, a brief de- Policy and Guidance Directive FC 86-4,
scription of the misadministration, why it oc- Revision I, IX.
curred, the effect on the patient, what im- A. The licensee must submit for review
provements are needed to prevent recurrence, the emergency procedures approved by the
and the actions taken to prevent recurrence. authorized user (s) and radiation safety officer
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or medical physicist. The licensee must con- handling tools, and, if appropriate, supplies
firm that copies of the procedures will be pro- necessary to surgically remove applicators or
vided to device operators, authorized user (s) sources from the patient, including scissors
and other personnel as necessary. In addition, and cable cutters.
a copy of the procedure must be posted at the
afterloading device console or in a conspicu. NRC Bulletin 93-01 (2).
ous location at the treatment area. 2. A licensee shall have written emer-

B. At a minimum, the procedures should gency procedures describing actions to be

address the following: taken, includmg surgical intervention, should
,

the source not return to the shielded container
1. Specify when the procedures are to be at the conclusion of treatment. The licensee

implemented, such as, any circumstance under shall not begin any treatment procedure for
which the source cannot be retracted to a fully which a decoupled or jammed source cannot
shielded position in the afterloading device. be removed expeditiously from the patient and

P aced in a shielded condition. The licensecl
. 2. The actions specified for emergency

source removal should give primary consid- shall ensure that appropriate staff and equip-|

eration to minimizing exposure to the patient ment are availabic immediately, at the location

and healthcare personnel while maximizing that the IIDR procedure is performed, to im-
'

lP cment the written emergency procedures.safety of the patient.
! Equipment shall include shielded storage

3. Specify step-by-step actions for single containers, remote handling tools, and, if ap-
or multiple equipment failums that specify the propriate, supplies necessary to surgically re-;

| individual (s) responsible for implementing the move applicators or sources from the patient,
actions. The procedures should clearly specify to include scissors and cable cutters. The
which steps are to be taken under different emergency source removal procedure should
scenarios (i.e., source decoupling versus a minimize exposure to health care personnel
jammed source) The procedure should specify while maximizing safety of the patient.
situations when surgical intervention may be
necessary and the steps which must be taken in Other Government, Standards, and
the event that surgical intervention is required. Professional Organizations

4. For low dose rate procedures only, a AAPM 41, V.C. (partial)
requirement that the authorized user and the Posted emergency procedures should ad-
medical physicist or radiation safety officer be dress the appropriate sequence of actions if the
notified immediately of any problem requir- source (s) fails to retract and explain the next
ing implementation of emergency procedures sequence of actions if the first corrective ac-
to include a commitment to post the names tion sequence fails to retract the source (s), e.g.,
and on-duty and off-duty telephone numbers describe what actions to take if the source (s)
of these individuals at the operating console of fails to retract when the " emergency off" is
the device. (These individuals are required to pushed; describe what sequence of actions to
be present for pulsed , high- and follow if the mechanical retraction system
medium-dose rate procedures.) fails; describe who to call next if no one re-

5. Requirements to restrict and post the ['nds at h &st emagency numW ca&d,
treatment area with appropriate signs to min-
imize the risk of inadvertent exposure of per- Finally, well described procedures should
sonnel not directly involved in emergency exist for source (s) retrieval if the source totally
source recovery. detaches from its drive mechanism and falls to

6. Identify the location of emergency the floor, or remains in an applicator in the
padent. Parkular cam must & gMn tosource recovery equipment and specify what

eqtJpment may be necessary for the various emergency procedures for HDR sources be-

equipment failums described in the procedure. cause the exposure rates are so high. Expo-

At a miniraum, emergency equipment should sum rams bm fmm an unsMed NBq
( ) sous are aMut %RAinclude shielded storage containers, remote
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AAPM 41, V.F. detergent, and brushes, should be assembled
and held in readiness. ... These suppliesIn preparing emergency procedures it is should be held in reserve for emergency useimportant to have separate procedures estab-
" Y'lished for electrical (power loss) emergencies,

fire (in the treatment facilav or in the remote In each institution, one person, sometimes
afterloading device) emergencies and radiation called the Radiation Safety Officer, should be
emergencies. For the latter, typical appointed to assume full responsibility for car-
" emergencies" include (1) source (s) failing rying out procedures in the event of an emer-
to seat in the applicator, aborting the treat- gency, and all potentially hazardous situations
ment; (2) potential interruption of the therapy should be reported to him without delay,
because the sources salodge from the applica-
tor, the applicator dislodges from the patient, IPSM 46,3.11.4. (partial)
or a source guide tube becomes loose or rup- ...Tbc management of serious malfunctions
tures; (3) clock or timer failure during ther- may be considered as having three stages:
apy; (4) at the end of therapy, the source fails (i) training of staff in the procedures to beto retract, and (5) the sources or source cap-

adopted;
,

sule break away and spill the radioactive ma-
terial in the room. (ii) the carrying out of these procedures i

when necessary in a speedy and efficient man- |

ANSI N13.2, 5.2.1.2. (partial) 1ner;
A qualified expert should assist in develop- (iii) subsequent investigation of the occur-ing emergency plans to minimize personnel

, ,

, rence so that, where appropriate, measures mayexposure and damage to the mstallation m the
be implemented to prevent any re-occurrence,, ,

event a source is broken and radioactive mate-
rial is released within the working area. IPSM 46,3.5.2.ill. (partial)

/AEA 9. V//l.801. The procedure to be followed in an emer-
gency must be drawn up and a written copyFor any sources or practices authorized by kept at the control desk and the room entrance jthe competent authority that could lead to ac- (if the two are not adjacent) at all times. ...Incidental or emergency exposures of workers Particular, a su, table shielded container andi

or members of the public, an intervention plan rem te handling equipment must be kept
shall be established and approved by the com-

available.pctent authority. The plan shall deal with
foreseeable situations and shall include provi- NCRP 40, 6.4.1.
sions for demonstrating the efficiency of the A'l persons suspected of having been con-
planned countermeasures, tamincted shall be surveyed. If a survey can-
1AEA 75, D-7 . not be done immediately, such persons should

be confined to a restricted area so as to n duce... In dealing successfully with an emer- the possibility of spreading contamination
,

gency situation, the most important factor is mug at me Wng.careful and detailed planning well in advance.

Portable radiation monitors should be avail- Manufacturers
able for use in searching for a lost source and Nucletron, in the " Pre-Installation Man-
assessing the extent of contamination if a ual" for its microSelectron HDR afterloader,
source is broken. To reduce the likelihood of requires its device users to confirm that they
a source being lost, some hospitals also have have procedures in place to
radiation monitors permanently installed in instruct device operators on specific, , -

cenain areas, such as the entrance to the incin-
actions (including their sequence and bycrator, the entrance to the laundry, and hospi-
whom) that must be followed for abnormal ortal exhs.
emergency conditions; and

A pack of cquipment and supplies required
for decontam, nation, such as gowns, gloves,

- ensure that cognizant safety personnel
i at the medical facility are contacted and in-
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Operations |

formed of the abnormal or emergency condi- tions that should be followed in an emergency
tion. situation. RTS provides an emergency proce-

dures sign which is required to be posted nearOmnitron, in the " Instruction Manual -
the operators console.Omnitron High Dose Rate Remote After-

loader," provides procedures to its users on Users' Recommendations and i
the actions required in tne event of a failure of Practices t

the source wire to retract. These step-by-step All interviewed medical facilitics have |
procedures are required to be posted by the posted instructions near the afterloader con- Iafterloader console, '

sole. These instructions are to be followed in
RTS Technology has an entire section in its the event of abnormal or emergency condi-

GammaMed 12i " Operator's Manual" that tions that arise during the operation of the re-
addresses emergency situations which may oc- mote afterloader. Emergency numbers are
cur during the operation of the remote after- also listed on the instruction poster.
loader. RTS gives instnictions on specific ac-

!
i

|

|

!
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6. TRAINING AND EXPERIENCE

6.1 Training Administration 6.1.2. Tralning Programs

6.1.1. Training Records NRC Requirements &
RecommendationsNRC Requirements &

Recommendations Regulatory Guide 10.8, Rem. .n 2, App. A.
(partial)

f 35.21 Radiation Safety Officer. (CREF).
[ Appendix A of Regulatory Guide 10.8

[See 6 35.21(b)(2)(x) in section 3.2.4.] contains a model program.]

f 35.410(b) Safety Instruction. 6.2 Training Requirements
(b) A licensee shall retain for three years a

record of individuals receiving instruction re. 6.2.1. Safety Instruction
quired by paragraph (a) of this section, a de- NRC Requirements &
scription of the instruction, the date of instruc- Recommendatlons
tion, and the name of the individual who gave

f 19.12 Instructions to workers.the instruction.
All individuals working in or frequenting

Policy and Guidance Directive FC 86-4, any portion of a restricted area shall be kept
Revision 1, IV.E. informed of the storage, transfer, or use of ra-

E. The licensee must confirm that records dioactive materials or of radiation in such por-
of initial and refresher training provided for tions of the restricted area; shall be instructed

both device operators and ancillary personnel in the health protection problems associated
will be maintained for a period of three years. with the exposure to such radioactive materials

Such records must include the names of the or radiation, in precautions or procedures to
instructors, the names of attendees, and an minimize exposure, and in the purposes and
outline of the topics discussed. function of protective devices employed; shall

be instructed in and instructed to observe, to

Other Government, Standards, and the extend within the worker's control, the
,

Professional Organizations applicable provisions of Commission regula-
tions and licenses for the protection of per-

,

NCRP 71,2.3. (partial) sonnel from exposures to radiation or ra-
A system for maintaining training infonna- dioactive materials occurring in such areas;

tion can be used to evaluate the adequacy of shall be instructed in their responsibility to re- .
the training program. Records of trainee per- port promptly to the licensee any condition
formance should be retained and be available which may lead to or cause a violation of
to the student. These records should be used Commission regulations or licenses or unnec-
to determine the continuing training needs of essary exposure to radiation or radioactive
the workers. material; shall be instructed in appropriate re-

sponse to wamings made in the event of any
NCRP 105, S.J. (partial) unusual event or occurrence or malfunction

Records must be maintained to ensure that may involve exposure to radiation or ra-
compliance with regulations and license con- dioactive material; and shall be advised as to
ditions, to provide internal review capabilities, the radiation exposure reports which workers
and to reduce liability. Such records include may request pursuant to 619.13. The extent
reports on contamination and radiation sur- of these instructions shall be commensurate
veys, results of personnel monitoring, instru- with potential radiological health protection
ment and equipment calibrations, and docu- problems in the restricted area.
mentation of training programs for employ-
ces.
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f 35.410(a) Safety Instruction. to all such persons. As well as explaining the

(a) The licensee shall provide radiation I cal procedures for radiation protection, in-
safety instruction to all personnel caring for cluding individual monitoring arrangements

the patient undergoing implant therapy. To and me use of wanqng signs, the opportunity
satisfy this requirement, the instruction must is provided to explam the dose-reducing ben-

desen.be: clits to be obtained from the use of distance,
barriers, and speed when handling sources and

(1) Size and appearance of the to emphasize the need to adhere closely to
brachytherapy sources; written procedures, including the keeping of

(2) Safe handling and shielding instruc- r cords, as set down in the local rules and sys-
tems of woitions in case of a dislodged source;

(3) Procedures for patient control; NCRP 105,5.5. (partial)

(4) Procedures for visitor control; and Changes that occur in instrumentation,
monitoring methods, recommendations and

(5) Procedures for notification of the Ra- regulations make it imperative that all individ-
diation Safety Officer if the patient dies or has uals involved in the use of ionizing radiation
a medical emergency.

'

sources receive initial and continuing training
and education. ...It is the responsibility of

Other Government, Standards, and management as well as of radiation workers to
Professional Organizations maintain a professional level of training and

AAPM 41, V.G. (partial) expertise.

As part of the purchase price, the vendor NIST 92, 3.2. (partial)
should include a training course to be attended
by those who use and operate the equipment, Radiation protection personnel must have

usually physicists. engineers (if applicable), training and experience in the field commen-,

dosimetrists, technologists, and/or chief tech- surate with the complexity of work. They
nologist and health physicists and attending must know the types of hazards involved with,

the various kinds of nuclides handled.physicians if they are operators.

The course should thoroughly review: Manufacturers
1. Available applicators and their proper Remote afterloader manufacturers provide

safety instructions to their users on how to
"8"'

manage emergency situations such as source
2. The functioning and operation of the fails to retract dislodged source, and mechani-

unit under normal conditions. cal malfunction of the device or ancillary
3. The function and operation of the unit components.

under emergency conditions. 6.2.2. Facility Malntenance
4 All safety features. Personnel
5. Radiation protection procedures. NRC Requirements &

Recommendations
6. Suggested quality assurance proce-

dures. Policy and Guidance Directive FC 86-4,
Revision 1, X.A. (CREF).

7. All aspects of the dose calculation [See FC 86-4, X.A in section 4.1.1.]
(treatment planning) system, if applicable.

IPSM 46, 3.10. Other Government, Standards, and
Professional Organizations

Although much of the instruction / training
of staff in the safe use of brachytherapy ANSI N44.2, 6.1. (CREF).

sources is based on in service [See ANSI N44.2,6.1 in section 4.2.4.]
" apprenticeship" teaching there is a need to
provide initial " induction course" instruction
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NCRP 71,4.4. (partial) (i) Ordering, receiving, and unpacking ra-
dioactive materials safely and performing the

Contractor personnel must be provided with related radiation surveys;
training commensurate with the potential haz-
ards. Their training should be similar to that (ii) Checking survey meters for proper op-
for regular full-time employees working in the eration:
same conditions. (i i) Preparing, implanting, and removing
6.2.3. Facility Staff / Authorized Users sealed sources;

NRC Requirements & (iv) Maintaining running inventories of
Recommendallons material on hand;

f 35.940 Trainingfor use of brachytherapy (v) Using administrative controls to prevent
sources. the misadministration of by-product material;

andExcept as provided in 35.970, the licensee
shall require the authorized user of (vi) Using emergency pmcedures to control
brachytherapy source listed in i 35.400 for byproduct material; and
therapy to be a physician who:

(3) Three years of supervised clinical expe-
(a) Is certified m.: rience that includes one year in a formal
(1) Radiology or therapeutic radiology by training program approved by the Residency

the American Board of Radiology; Review Committee for Radiology of the Ac-
creditation Council for Graduate Medical Ed-

(2) Radiation oncology by the American ucation or the Committee on Postdoctoral
Osteopathic Board of Radiology: Training of the American Osteopathic Asso-

(3) Radiology, with specialization in radio. ciation, and an additional two years of clinical

therapy, as a British " Fellow of the Faculty of experience in therapeutic radiology under the

Radiology" or " Fellow of the Royal College supervision of an authorized user at a medical
institution that includes:of Radiology"; or

(4) Therapeutic radiology by the Canadian (i) Examining individuals and reviewing
their case histories to determine their suitabil-Royal College of Physicians and Surgeons; or
ity for brachytherapy treatment, and any limi-

(b) Is m the active practice of therapeutic tations or contraindications;
radiology, has had classroom and laboratory
training in radioisotope handling techniques (ii) Selecting the proper brachytherapy
applicable to the therapeutic use of sources and dose and method of administra-

tion;brachytherapy sources, supervised work expe.
rience, and supervised clinical experience as (iii) Calculating the dose; and
follows:

(iv) Post-administration follow-up and re-
(1) 200 hours of classroom and laboratory view of case histories in collaboration with the

training that includes: authorized user.

(i) Radiation physics and instrumentation; f 35.25 Supervision.
(ii) Radiation protection; (a) A licensee that permits the receipt, pos- )
(iii) Mathematics pertaining to the use and session, use, or transfer of byproduct material

measurement of radioactivity; and by an individual under the supervision of an j

authorized user as allowed by 9 35.11(b) of
(iv) Radiation biology; this pan shall: )
(2) 500 hours of supervised work experi- (1) Instruct the supervised individual in the

ence under the supervision of an authorized principles of radiation safety appropriate to
user at a medical institution that includes: that individual' use of byproduct material and

in the licensee's written quality management
program;
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(2) Require the superviseo mdividual to Training should be specific to the device
follow the instructions of the supervising au- model, and include the following: ;

thorized user, follow the written radiat;on
1. Radiation protection and instrumenta-safety and quality management procedures

established by the licensee, and comply with tion, including the proper use of personnel <

the regulations of this chapter and the license dosimeters, survey instruments, and radiation
monitors * lconditions with respect to the use of byproduct

material; and 2. The licensee's operating and emer-

(3) Periodically review the supervised indi- gency procedures.

vidual's use of byproduct ma.terial and the 3. Design, use and function of the device,
records kept to reflect this use. including safety systems.

(b) A licensee that supervises an individual 4. On-the-job training in actual operation
is responsible for the acts and omissions of the of the device under the direct supervision of '

supervised individual. an experienced device user. This aspect of the
training should include " dry runs" (using

f 35.970 Trainingfor experienced authorized dummy sources) of routine patient set-up and |users,
treatment, as well as implementation of the 11- |

Physicians, dentists, or podiatrists identified censee's emergency procedures. |
as authorized users for medical, dental, or po-

5. Method of determining each trainee'sdiatric use of by-product material on a Com-
mission or Agreement State license issued be- competency to use the device for each type of |

fore April 1,1987 who perform only those Proposed use.

methods of use for which they were authorized B. The name, affiliation, and qualifica-
on that date need not comply with the training tions of the instructor (s) conducting the train-
requirements of subpart J. ing discussed above must be submitted. A de-

scription of the trainer's experience in use of
f 35.971 Physician training in a three month the specific device (s) for which training will be
program. provided to licensee personnel must be in-

A physician who, before July 1,1984, be- cluded.
gan a three mmth nuclear medicine training

C. An outline of the tcpics to be coveredprogram approved by the Accreditation
Council for Graduate Medical Education and during periodic retraining of device operators

must be submitted and the licensee must con-has successfully completed the program need
not comply with the requirements of 35.910 firm that retraining will be conducted at inter-

vals not to exceed 12 months. The licenseeor 35.920.
must also confirm that retraining will include

f 35.972 Recentness of training. practice in implementing (using dummy
The training and experience specified in sources) the licensee's emergency procedures

this subpart must have been obtained within (dry run),

the five years preceding the date of application D. The licensee must submit a description
or the individual must have had related con- of the orientation training that will be pmvided
tinuing education and experience since the re- to ancillary staff (including nurses, technolo- ',

quired training and experience was completed. gists, security staff, custodians, etc.) who pro-
vide patient care during treatment or frequent

Policy and Guidance Directive FC 86-4- areas where remote afterloading devices areRevision 1, IV.A-D. stored or used. This training must meet the re-
A. An outline of initial training that the quirements of 10 CFR 19.12 and 10 CFR

licensee gives to authorized physician users 35.410. The licensee must confimi that the
and device operators, including a description aforementioned staff will be provided re-
of the didactic portion of the training and the fresher training, as appropriate, at intervals not
minimum (should be no less that 8 hours) to exceed 12 months. An outline of the
hours of " hands on" device operation training training to be provided for ancillary personnel
that will be provided, must be submitted. must be submitted for review.
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Training provided for ancillary nursing (a.) American Eoard of Radiology
personnel caring for patients undergoing Certification
treatment with a low dose rate remote after- (b.) American Board of Osteopathic
loading device in a patient room should be Ra M ogy
consistent with 10 CFR 35.410(a) (1), (2), (3)
and (5). In addition, the licensee should con- (c.) Royal College of Physicians and
finn that nursing personnel will be provided Surgeons of Canada
training in the proper use of a survey instru- 2. Radiation Therapy Technologists
ment if patient care requires that nursing per-
sonnel work in close proximity to the patient. (a.) State License or American Registry of
Alternatively, the licensee must confirm that an Radiologic Technology Certification (ARRT)
individual trained in the use of a survey in- in radiation Therapy Technology.
strument and the procedures specified in 10 (b.) Follows the written order of the Radia-CFR 35.410 will be present during periods tion Oncologist for all treatment proccoures.
when patient care is performed.

,

3. Medical Radiation Physicists
Note: Training provided to nursing per-

sonnel caring for patients undergoing treat- (a.) American Board of Radiology certifi-
ment with a low dose rate remote afterloading cation in Therapeutic or Radiological Physics,
device should be consistent with, and should or an equivalent body as recognized by the
include, the applicable procedures submitted American College of Radiology or by the ap-
under Section Vill. propriate state law.

Policy and Guidance Directive FC 86-4, 6.2.4. Fladf ation Safety Officer
Revision 1, Vill.A. (CREF). NRC Requirements &

ISec FC 86-4, Vill.A.2.(c) in section 5.1.2.1 Recommendations
6 35.900 Radiation Safety Officer.

NRC Bulletin 93-01 (4).
Except as provided in 35.901, the licensee

4. The licensee shall ensure that person.
nel are trained in both the routine use of the

shall require an individual fulfilling the re-
sponsibilitics of the Radiation Safety Officer asIIDR afterloading device and emergency pro.

cedures necessary to return the source to a safe pmvided in 35.32 to be an individual who:

condition. Training shall be provided imme- (a) Is certified by:
diately to new personnel and periodic retrain- . .

(1) American Board of licalth Physics m
ing, not to exceed 12 month intervals, shall be
provided for all personnel. The licensee shall Comprehensive IIcalth Phys,cs;i

retain records of this training for a period of 3 (2) American Board of Radiology;
years.

(3) American Board of Nuclear Medicine:
Other Government, Standards, and (4) American Board of Science in Nuclear
Professional Organizations Mcdicine; or

ACR 2, I.A. (5) Board of Pharmaceutical Specialties in
Personnel staffing will be in accordance !!uclear Pharmacy; or j

iwith a set of minimum staffing standards to N (b) Has had classroom and laboratorydeveloped by editors of the " blue book,
Radiation Oncology in Integrated Cancer training and experience as follows: j

Management by the Intersociety Council for (1) 200 hours of classroom aad laboratory |

Radiation Oncology, or by an appropriate training that includes: ;

commission of the American College of 1.

(i) Radiation physics and instrumentation; |
.

Radiology.
(ii) Radiation protection;

A. Qualifications
(iii) Mathematics pertaining to the use and )1. Radiation Oncologists measurement of radioactivity; i
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(iv) Radiation biology; and 6 35.901 Training for experienced Radiation
(v) Radiopharmaceutical chemistry; and Safen' Officer.

An individual identified as a Radiation(2) One year of full time expen.ence as a
radiation safety technologist at a medical insti- Safety Officer on a Commission or Agreement, ,

State License before October 1,1986 need nottution under the supervision of the individual
identified as the Radiation Safety Officer on a comply with the training requirements of

35*900'Commission or Agreement State license that
authorizes the medical use of by-product ma-
terial; or Other Government, Standards, and

Professional Organizations '

(c) Be an authorized user identified on the NCRP 105,5.3. (CREF).
licensee's license.

[See NCRP 105,5.3 in section 3.2.4,]

,

!

|

!

| |

!
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Appendix B

CROSS REFERENCE GUIDE
The Tables on the following pages summarizes the references used in the body of this report. In

Table B-1, each row in the table corresponds to the section of this report whose number and title i

appear in the first two columns. Subsequent columns in the row identify the references used in that !

section. References are listed in the column of the originating organization. The reference entry lists
the document number and the section within the document. For example the entry

'

Report section and topic NRC FDA AAPM ACR ANSI

321. Facihty Quality 10 CFR 3532 41,Vil~

Managwnent Programs

means that section 3.2.1 of this report is titled Facility Quality Management Programs and that the
references included in this section are: Part 35.32 from Title 10 of the Code of Federal Reguictions
issued by the Nuclear Regulatory Commission; and Section VII of Report Number 41 from the
American Association of Physicists in Medicine.

Questions regarding the meaning of particular document abbreviations used in this table can be
resolved by reference to Appendix A under the applicable organization.

In Table B 2, extemal references are listed in alpha numeric order and the page on which they
appear in the body of this report is listed opposite them.

,

f

,

B-3 NUREG/CR-6276

., _



-

i

a =
Q Report section and topic NRC FDA AAPM ACR ANSI IAEA IPSM NCRP NIST k

*

h i t. Fan!!ivlivrise Appscatum ' 10 CFR 35.!!
M o

311. FribryQualty Management 10CFR 35.32 41.VII hPrograrns g
o

122 AIARA Program 10 CFR 20.1001 105, 4.4 92, 1.5
10 CFR 20.1002 92, 3 2
10 CFR 20.1003

10 CFR 201101

10 CFR 20.1301

10 CFR 20.1302

10 CFR 20.2102

10 CFR 35.20
Reg Guide 10E. Q l y

2
12.3 Rsktkm Safety Committee 10CFR 35.22 105.53 E

[ 10CFR 25 23 O

m12.4. Radutum SafetyOffrer 10 CFR 30.6 105,5,3 e

10 CFR 35.13 "'

10 CFR35.14

10 CFR 35.21

10 CFR .%23 (CREF)

325. Personnd hwitonng 10 CFR 20.1501(c) 41.V.C N132, 4.5 46, 5.2 105, 5.6

10 CFR 20.1502 N13.2,521.3
FC 864, Rev.1, \1

13.1. Facihty Design 10CFR 35.13(e) 41. III.B
FC 86-4, Rev.1. VA 41, IILC

132 Faahty Shiekfing 10 CFR 20.1201 41,III.B 92, 4.1
FC P64, Rev.1. Vf 41. III.C

3.33 Faahtyinterke and Safety FC 83-20, Rev. 2,125 41,III.C 46,3.5 2 i 57,221
[kvices FC f64. Rev.1, V.D

134. Penturrnt Rxtution Monitors FC 16-4, Rev.1. V.E 41, ll!.B

41. III.C (CREF)
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Report section and topic NRC FDA AAPM ACR ANSI 1AEA IPSM NCRP NIST

13.5 Panent Observatm Equipment FC 8M, Rev.1, V.C 41,IILB
41, Ill.C (CREF)

3.3.6. SurveyInstruments-Fanhty 10 CIR 35.420 41,V.C 46,5.1.1 105,7.3
FC eM, Rev.1, W

3.3.7. Idrling and Patmg 10 CFR 19.11 9 V.511 49,&1
10 CFR 20.1901

10CFR 20L1902

10012a1903
10 CFR 20.1904

10 CFR 21.6

FC 864 Rev.1. V.H

L 1.1. General 10 CFR 20.1501(a) 41,W.B 2,ILB

10CFR 35.59(a)
FC 864, Rev.1, X.A g
FC 864. Rev.1, IC

tn
411. FunctionalChetis Reg Guide 8.33, C.3.1.19 41,\1AC W

Reg Guide 8.33, C32.13 i
1.22. SurveyInstrument Calibration 10CFR 20.1501(b) N323,42.1 46,5

and Response Cheti 10CFR 35.51 N323,4.5

Reg Guide 10.8, App B N323,17.1

4.2.3 Brachytherapy Sount FC 8120, Rev. 2,121 2 1, 11 40, 4.1 2

Insultanon and Calbration FC SM, Rev.1, W1.C 41, V.E

41, \1.D
41, WIA

&
4.2.1 Brachytherapy SouxeIcabge 10CFR 20.1501(a)(CREF) 41 V.E(CREF) N13.2,521.1 57,3.1 h

2 Chetiand Surveys 10 CFR 2a1906 41,Wl.A(CREF) N44.2,5.1 y
C 10 CFR 35.59@)-{e) N4L?,5.3 o

y FC 83-20, Rev. 2,120 N442,6.1 O[
Q FC 864, Rev.1, V.G @
h Reg Guide 8.33, C 3.1.9 (CREF) Q
P:t Reg Guide 10.8, App 11 g
h Reg Guide 10.8, App L c

! t! E
a,

l

1

l
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$ Report section and topic NRC FDA AAPM ACR ANSI IAEA IPSM NCRP NIST k1
? W

82 4.3.1. Soura Activity Venficauon 10 CFR 35.32(CREF) 41 VIIB gd 10 CFR 35.59(CREF) o-2 Ret Gude 8.33, C.3.1.9 (CREF) O
E.
o.432. Remote Afterknder and Facihry FC 83-20, Rev. 2,125.C 41. WB O

FunctimalChecks FC 864, Rev.1, V.E 3-5
FC M. Rev.1, VIII B

4.33 SurveyInstrument Response 10 CFR 35.51(CREF) 92,6.7
Check

4.4.1. Source Inventoryand QM 10 CFR 35.59 (g)-(h) 41. WB 92, 6.7
Checks FC 864 Rev.1.WI.B.2

FC 86-4, Rev.1. WLC (CREF) H
FC fi6.4. Rev 1. VIII D W

G
45.? Leak Tesung [See 4.2.41

m45.2. Survey Instrument Calbration JSee 4.221 e
L

4.53 Insrecion FC 8/>4, Rev.1, XB

4.5.4. Quality Management Amfit 10 CFR 35.32 (CREF)
Reg Guide 8.33, C3.1.10

Reg Guide 8.33, C3.2.14
Reg Guide 8 33. C.6

5.1.1. Definitions 10 CFR 35.2

5.1.2. Prowdures 10 CFR 19.11 (CREF) 41, V.D

FC 86-4, Rev.1 WI.A 41, VII.C

Reg Guide 8.33, C'LI.4
Reg Guide 8.33, C.3 2 4

5.13 Written Directhe 10 CFR 35.32 (CREF) 41, Vll.C 2,IA (CREF)
Reg Guide 8.33,C3.1.1
Reg Cdde 8.33, C.32.1
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il4 Paaentident(atsn 10 CFR 35.32 (CREF)
Reg Guxie 8.33, C3.1.2

Rev C4nde 8 R CA2.2

ili Cahlation Venfonon 10 ClR 35.32 (CREF) 41, Vll.C (CREFJ
Reg Gukie 833, C3.1.6

Reg Gude &33,C11.8
Reg Guide 8.33, C12.10
Reg Gukie M 33, C3 2.12

51A Treatment Acorrag 10 CFR 3532 (CREF) 41,\11 C (CREF)
Venfoton Reg Guide 833, C3.1.3

Reg Gude 8.33,C3.15
Reg Guide b.33,C323
Reg Gukie 8.33. C325

-4
s 1.7. safe Handl:ng Preautions 10CFR 3; 59(CREF)

75. D.3.3 40. 4 A1
=
4 ilA Rmxd ofTreatnrnt 10CFR 3132(CREF) ar

Reg Guide 8.33, C3.1.7
Reg Gukie 8.33. C3211 g

s
A

11.9. Surveys 10CFR 20.2101(CREF) 41, V.C

10 CFR 20.2103

10CFR 35404
FC 83 20, Rev. 2,118

FC SM Rev.1, VB

FC 8M, Rev.1 YUIA2 (CREF)
NRC Bu!Ietin 9301

1 1.10. Brachytherapy Source 10 CFR 20.1801 QImentuy 10 CFR 20.1802
SFC 864, Rev.1, villa 2.e "

(CREF) [N FC 83-20, Rev. 2.119
TM @
o a"h 12.1. Misadminstrations and 10CFR 35.2 8M226,4.013 gW Recordable Events 10 CFR 35.32 (CREF)h 10 CFR 35.33 g
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h 12.2. Ernergerg Prondure FC 8(>4, Rev.1, IX 41, V.C N112,52.1.2 9,VI!!ml 46, 3.11.4 40,6.4.1 $
d GukHnes 41. V.F 75. D-7 46 3.12.iii 8
* O

6.1.1. Training Retxvd5 10 CFR 3121(CREF) 71, 2.3 h
10 CFR 35.410(b) 105,5.4 o
FC AM, Rev.1,IV.E

6.12. Trsnirig Pror,rarm Reg Guide 10.8, Rev. 2. Arv A.

62.1. Safetyinstrunsm 10 CFR 19.12 41, V.G 46, 3.10 105.5.5 92,12

10CFR 35 410M

| 622 Fachry Maunterun& Personnel FC 8M. Rev.1, X.A N44.2. 6.1 71,4.4
d
a

6.2.3 Faolity Suf/ Authorized Users 10CFR 35.25 2,l A &
tu 10CFR 35940 g
de 10CFR 31970

10 CFR 35971 g
10 CFR 35.972 i
FC86 4 Rev.1,IVAD
FC 8M, Rev.1. V!11.A (CREF)

6.2.4. R.xintion Safety Offrer 10CFR 35900 105,5.3

10CFR 31901
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NRC References
- Reference 'Page Reference Page

Code of Federal Regulations,
Title 10 35.21 Radiation SafetyOfficer. - -. 13

35.21 Radiation Safety Officer. (CREF) 5719.11 Posting of notices to workers- .- 23
35.22 Radiation Safety Committee. 1219.11 Posting of notices to workers. (CREF). ... .. 43
35.23 Statements of authority and responsibili-

19.I2 Instructions to workers.- _ _ 57
ties. 1320.1001 Purpose.- -- 8

. - . -

- --

35.23 Statements of authority and responsibilities.20.1002 Scope. 9-. --

(CREP)_ - -.----- - 1420.1003 Definitions.(partial) -.--~~~..-9
35.25 Supervmon.-- --.- ---.-- 5920.1101 Radiation protection programs.-.. - -. 9
35.25 Supervision. (CREF) -- - -. 820.1201 Occrpational dose limits for adults. - 17
3532 Quality Management Program. 7

20.1301 Dose limits for individual members of the
3532 Quality Management Progmm. (CREF) .41public. . -.-.-----~.9
3532 Quality Management Pmgram. (CREF) 4-520.1302 Compliance with dose limits for individ.
3532 Quality Management Program. (CREF) 45ualmembersof thepublic. 10
3532 Quality Management Program. (CREF) . 4-6

20.1501(a) Genera 1.. -- -- - -- 27
3532 Quality Management Progmm. (CREF) 47

20.1501(a)Geneml.(CREFi .--- -. 34
3532 Quality Management Pmgram. (CREF) 48

20.1501(b) General 31
3532 Quality Management Program. (CREF) 37

20.1501(c) General. .- .- - - - - 15
3532 Quality Management Program. (CREF) 5120.1502 Conditions requiring individual monitor-
3533 Notifications, reports, and records of mis-

ing of external and internal occupational
adminarabons . - . .- - 51

(ku. . - 15- --

35.51 Calibration and check of survey instru-
20.1801 Secmity of stored material . . . . .50

ments. (CREF) - 39
20.1802 Control of material not in storage. _ - 50

--

35.51 Calibration and check of survey
20.1901 Caution signs. - 23

instruments. .- 31 i20.1902 Posting requirements. - - 23
35.59(a) Requirements for possession of sealed |20.1903 Exceptions to posting requirements..... .. . 24

sources and brachytherapy sources. -. 27 {20.19N Labeling containers. '4
35.59(b).(e) Requirements for possession of

20.1906 Procedures for receiving and opening
scaled sources and bmchytherapy sources .35

packages.- -- -. --- 34
35.59(g)-(h) Requirements for possession of

20.2101 Geneml provisions.-.--.- - 10
scaled sources and bmchytherapy sources.. - 39 |20.2101 General provisions. (CREF) 48

35.59 Requirements for possession of scaled
20.2102 Records of radiation protection pro-

sources and brachytherapy sources. (CREF).. . 38
gmms. 10- --

35.59 Requirements for possession of scaled
20.2103 Records of surveys.--. - -.--- 4 8

sources and brachytherapy sources. (CREF)... . 48
21.6 Posting Requirements . (partial) .-- 24

35.4N Release of patients treated with temporary
30.6 Communications. (partial) - 14

mplants. .49
35.2 Definitions. (partial)._.- 43-

35.410(a)SafetyInstrue na -. 58n
35.2 Definitions. (partial)-- --.51

35.410(b) Safety Instruction. 57.-

35.11 License requirM 7
35.420 Possession of survey insm2 ment. 22

-

35.13(c) License amendments- 14
35.420 Possession of survey instrument. (CREF) 27

35.13(e) License nnendments ~ 16
35.900 Radiation Safety Officer ..- .._ 61

35.14 Notifications.- - - 14
35.20 ALARA pmgmm. --..- 10 |

|
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Reference Page Reference .Page j
'

35.901 Training for experienced Radiation Safety 86-4,Rev.1 VIII.C. - __ _ 31

| Officer.._. - _-.62 864,Rev.1, Vill.C. (CREF) - _. 40--

_ _ . _ _ _

35.940 Training for use of brachytherapy sources. 59 86 4, Rev.1, Vill.D. .___ __ _ 39

35.970 Training for experienced authorized users.... . 60 86-4, Rev.1,IX. - ___ _ 52 l
_,

35.971 Physician training in a three month 86-4,Rev.1,X.A. _ _ _.27

prmr= _ __ _ _ _60 864,Rev.1.X.A.(CREF) .. ._. . 58
___

35.972 Recentness of training.__ _ _._ 60 86-4, Rey,1, X.B. _._ _._ . ___ 41

86 4, Rev.1, X.C. _ ._ _._ _ - 27
NRC Bulletins

|' 9%1(1). __._ .___._.__ 4 9 ReguIatory Guidas

9 % 1(2) _ .__ __.53 833.C3.1.1. __ _ _ 45._

9 M 1(3)_. .

_ _._ _44 833,C3.1.2. _ _ _ _ _ 46

9%I(4) ____ _61 833,C3.13. 47_._
. _ . _ _

833, C3.1.4.. ._ __._ __ 44

Policy and Guldance DiroctIves 833, C3.1.5. - - _ 47

83 20,Rev.2, Para. I18 49 833, C3.1.6. 46
_

83 20,Rev.2, Para. I19. . 51 833, C3.1.7. 48_ - - . _

83-20,Rev. 2, Para.120. _ 36 833, C3.1.8. .__. -_. .-.____ --_- 46
83 20,Rev.2, Para.121. .__. -32 833, C3.1.9.. __ _- -- 28
83 20,Rev.2, Para.125 ._ . . _ 19 833, C3.1.9. (CREF)._. ____ . 36 ,

83 20.Rev.2. Para.125.C.(CREF) ._ 39 833.C3.1.9.(CREF) _38 -- |_ . . _
;

864, Rev.1, IV.A-D._ 60 833,C3.1.10 . ._.- 41_.. _..

864.Rev.1,IV.E. 57 833, C3.2.1. ._ _ _._ 45- ___

86-4, Rev.1, V.H. ._ _ _ _ ._ 24 833, C3.2.2. _- _ _.___ __ 46

86-4, Rev.1, V.A. 16 833, C3.23. ___--__-- 47_

864, Rev.1, V.B. _ - -. 49 833, C3.2.4. .__. 44_ _ _ ._

86-4, Rev.1 V.C. ._ _ 21 833, C3.2.5. . 47._

864. Rev.1, V.D. _ _._ 19 833,C3.2.10 - -_-__ 46__

864.Rev.1, V.E.(partial) 21 833,C3.2.11- ._ _48
-

_

86-4, Rev.1, V.E3-5 _ _ _. - _38 833,C3112. ._ 47

864.Rev.1 V.F ._17 833,C3.2.13 _._ __ _28
- __ _.

86 4, Rev.1, V.G. _ .__ 36 833,C3.2.14 _ _ . . _._._. 4 1_

86 4, Rev.1, VI. _ _ _ - _ I5 833, C.6. _ __ -._ _._.- - _ 41

86-4,Rev.1 VII.(parnal) _ _ 22 10.8,Rev.2. Sec. l _ . . _ __10
.

864,Rev.1, Vill.A . 43 10.8, Rev. 2 App. A. (partial)__ _ ___ 57__

86-4. Rev.1, VIII.A. (CREF)_ _ ._ 61 10.8, Rev. 2. App. B. (panial) _._ 31

844, Rev.1. VIII.A.2. (CREF) - 50 10.8, Rev. 2 App. H. (partial) _ ._ 36

864,Rev.1. Vill.A.2.e.(CREF). . .. . 51 10.8.Rev. 2, App.L (partial). . . 36

86 4, Rev.1, Vill.B.1. _ 38._ _.

864, Rev.1, Vill.B.2. _ .__ 40
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Other References
Reference Page Reference Page
AAPM 21, II. (panial). .32 ANSI N13.2,5.2.13 16

AAPM 41, III.B. (panial).
- 17 ANSI N442,5.1 37

AAPM 41. III.B. (panial) - !8 ANSIN442,53 37.

AAPM 41, Ill.B. (panial)-- -21 ANSI N442,6.1 37

AAPM 41, III.B. (panial). 22 ANSI N44.2,6.1. (CREF)
. . - - 58

AAPM 41, III.C. (panial)- 17 ANSI N323,4.2.1. 31

AAPM 41, III.C. (panial) 18 ANSI N323,4.5 31

AAPM 41, Ill.C. (panial) 20 ANSI N323,4.7.1. 31.

AAPM 41. III.C. (panial) . 20 FDA 884226.4.01.B . 52

AAPM 41 III.C. (CREF).- 21 IAEA 9,V.511 24. .-

AAPM 41. Ill.C. (CREF) - 22 IAEA 9 VIII.801. 54

AAPM 41, V.C. (panial). 15 IAEA 75.D.33 48. . .

AAPM 41, V.C. (putial)__ 22 IAEA 75, D-7 . 54-

AAPM 41. V.C. (putial) 50 IPSM 46,3.5.2.i. (panial) 20
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