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American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope and provisions.
An American National Standard is intended as a guide to aid the manufacturer, the consumer, and the general public.
The existence of an American National Standard does not in any respect preclude anyone, whether he has approved the
standard or not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not
conforming to the standard. American National Standards are subject to periodic review and users are cautioned to
obtain the latest editions.

CAUTION NOTICE: ThisAmerican National Standard may be revised or withdrawn at any time. The procedures of
the American National Standards I nstitute require that action be taken to reaffirm, revise, or withdraw this standard no
later than five years from the date of publication. Purchasers of American National Standards may receive current
information on all standards by calling or writing the American National Standards Institute.
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Foreword

(This foreword is not a part of ANSI N449.1-1978, Procedures for Periodic Inspection of Cobalt-60 and Cesium-137 Teletherapy
Equipment.)

This guidelines for inspection of teletherapy equipment are the product of Subcommittee N44.2, and its original draft
of 1973 was written by Peter Vreeling. Priority for the attention of N44.2 on this subject of periodic inspection was
suggested by the Bureau of Radiological Health (BRH) of the United States Department of Health, Education and
Welfare. For those several early years of N44.2 the BRH was the sponsor of the subcommittee and some of the most
productive work on this standard (ANSI N449.1-1978) was done at meetings in BRH headquarters. Urgency for
promulgation of standardsfor periodic inspection of tel etherapy apparatus was stimulated by afatality occurring when
a patient was crushed by a cobalt tel etherapy whose deficiency might have been corrected by appropriate maintenance
and inspection. It is a tribute to teletherapy apparatus, in general, that few serious accidents have been reported with
such machines which became the “ conventional radiotherapy devices’ of the 1950's, 1960's and even the 1970's.

Complacency can follow decades of safe and dependable use of cobalt and cesium teletherapy machines, and this
maintenance guide is designed to avoid accidents and inaccuracies of output.

When the BRH deemed it in conflict with their bureau to continue sponsorship of N44.2, the subcommittee on
standards for radiotherapy equipment IEEE took on the task of continued sponsorship of N44.2, and the task of
completion of this maintenance standard by obtaining final approval by formal balloting.

Members of N44.2 assisted Peter Vreeling in their numerous reviews and meetings, but the brunt of the work in
developing N449.1 was borne by Peter Vreeling, himself. Consensus and suggestions of overlapping pertinent
standards from other national and international agencies were supplied by members of the subcommittee.

N44.2 aimed its efforts toward supplying useful information on periodic inspections of teletherapy apparatus to users
(physicians and physicists), manufacturers, and regulators (for example, BRH). During the multiple meetings and
discussions on safety for teletherapy, the increase in numbers of linear accelerators was recognized, and the
importance of promulgating standards for these complex devices was noted. But the relatively ssimpler job of
establishing standards for cobalt tel etherapy machines was el ected because of the need for such a standard, and al'so to
afford a prototype standard for subsequent promulgation of similarly needed guides for linear accelerators.

At the time it approved this standard, American National Standards Committee on Equipment and Materials for
Medical Radiation Applications had the following personnel:

A. B Brill, MD, PhD, Chair
John Tagler, Secretary

American Association for the Advancement Of SCIENCE........ccuveiiiiiiiiciesee s N. Suntharalingam, PhD

Charles L Dunham, MD (Alt)

American Association of Obstetricians and GYNECOIOGISIS.........cviereiirieiieieise e saereas Clayton T. Beccham, MD

George C. Lewis, J, MD (Alt)

American Association of PhySICIStSIN MEAICINE...........civeiiiiieiieecesie et nan Robert M. Quillin, MPH

Leonard Stanton, MS (Alt)

American ChirOpraCtic ASSOCIALION .......cueuiiueeiriietisieestesee e ste e ses e e s te e s s s s esesbessssessesessensstessesessensesesaesssseseaseseas Joseph W. Howe, DC

T. M. Goodrich, DC (Alt)

American Conference of Governmental Industrial HYgieniStS.........ccoeiiiirieieiiiiceseeseseee st Gordon Lodde

Jacqueline Messite, MD (Alt)

American College Of PhYSICIANS........cciiiiiiieici ettt sttt sa et saeassre et Henry N. Wagner, Jr, MD

Joseph F. Ross, MD (Alt)

American College Of RAIOIOQY .......ccccerieririeiiiiciseesese sttt sttt se st st saeneste e resaens S. Reid Warren, Jr, ScD

Argonne Cancer RESEArC HOSPITA .......cccoui ittt st se e see e enenean Katherine A. Lathrop

Paul V. Harper, MD (Alt)

AMEriCaN ChEMICEl SOCIELY ......coiieeirieieeieeeeee ettt e e et e e e et e e ebeseeae st e aeeaesee e ebeseeneseeneanen Ellis P. Steinberg, PhD

AMENiICaN DENEEl ASSOCIBLION ...ttt ettt ettt bbbttt b bt s et b et e bttt et b e e Albert G. Richards

Leonard M. Kraske, MD (Alt)

American Federation of Labor and Congress of Industrial Organizations............ccccevveerieininieieseesesieeseese s George Taylor

Jack Suarz (Alt)

Armed Forces Radiobiology RESEArCH INSHLULE .........cc.ciieiiiiciseices sttt ene Lester A. Slaback, Jr

John M. Arras (Alt)

AMENICAN INSUrANCE ASSOCIBLION...c.vvieieteitiresiete sttt ettt b et e bbbkttt b et bbb et se b e e bttt et ne e G. Foxwell
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ALOMIC INAUSEITAl FOTUM, TN 1ttt ettt e et s e s st e e s ba e e sabessbeesebeassabessabessseasssbesssnssaseasans W. R. Konneker, PhD
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American National Standard Procedures
for Periodic Inspection of Cobalt-60 and
Cesium-137 Teletherapy Equipment

1. Scope

This guideline provides suggested procedures for the inspection of cobalt-60 and cesium-137 teletherapy equipment
which may identify and quantify malfunctions or maladjustments of the safety and radiation defining components.
This guideline is a companion document to ANSI N449-1974 [1], which specifies tests and suggested frequencies for
the inspection and maintenance of teletherapy equipment.

2. Objective

The objective of the standard isto provide users of the teletherapy units with suggested procedures for performing the
periodic inspection of their equipment as specified in ANSI N449-1974 [1]. Methods and equipment arelisted for each
procedure.

3. General Considerations

The procedures included in this document are not intended to be all-inclusive. Other procedures may be equally
satisfactory. However, the procedures described here have been used successfully and will give results with sufficient
accuracy to meet the recommended tolerances when performed by competent people with appropriate equipment.
Appropriate equipment means equipment which is functioning properly and of relevant accuracy and reproducibility.
Persons performing the test shall be competent in use of the test equipment, the teletherapy unit, and the procedures
performed. A “qualified expert” as defined by the NCRP is acceptable in this regard.

NOTE — Qualified Expert: With reference to radiation protection, a person having the knowledge and training to measureionizing
radiation, to evaluate radiation safety techniques, and to advise regarding protection needs. With reference to the
calibration of radiation therapy equipment, a person having, in addition to the above qualifications, training and
experience of the clinical applications of radiation physicsto radiation therapy [2].
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