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! NOTE
i

| This document has been compiled by the United States Atomic Energy Commission

|
as an aid in the preparation of applications for byproduct material licenses to receive,

j possess, and use radiopharmaceuticals. It is not intended as an interpretation of
Commission regulations within the meaning of Section 30.5 of Title 10, Code of Federal
Regulations, Part 30. Nothing contained in this guide may be construed as having the

i force and effect of United States Atomic Energy Commission regulations; nor as
; indicating that applications which follow the recommendations of this document

necessarily will be approved; nor as relieving any licensee from the requirements of Title'

10. Code of Federal Regulations, Parts 20 and 30, or other pertinent regulations.
This guide supersedes the previously issued booklet with the same title, dated

November 1965.
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| PREFACE

IThe Atomic Energy Act of 1954, as amended '

Ill Region III, Division of Compliance, USAECcharges the United States Atomic Energy Commission
799 Roosevelt Road

: with, among other things, responsibility for regulating
i the receipt, possession, and use of byproduct Glen Ellyn, Illinois 60137

material. The Commission is authorized to establish edon si n f Compliance, USAEC,

by rule, regulation, or order, such standards, #5' ** ^**""'
instructions and procedures to govern the possession Denver, Colorado 80215

j and use of byproduct material as it may deem
necessary or desirable to protect health or to V Region V, Division of Compliance, USAEC
minimize danger to life or property. 2ili Ilancroft Way

q

i in the performance of its regulatory functions, flerkeley, California 94704

the Commission has promulgated the regulations |
contained in Title 10 of the Code of Federal

i

: Regulations. The following regulations are included in 1
J

| Title 10 and are particularly pertinent to the subject
of this guide: |'

1. Part 20, " Standards for Protection Agains: This guide describes the kinds of information to

Radiation"(10 CFR 20).
be submitted in applications for the possession and

|use of radiopharmaceuticals. Its use should result in;
' 2. Part 30, " Rules of General Applicability to

the submission of more complete applications. The
|

Licensing of Ilyproduct Material" (10 CFR 30).
! 3. Part 3 5, "!!uman Uses of flyproduct Commission will request additional informatic' if i

necessary in order to provide reasonabb assurance
Material"(10 CFR 35). that the applicant has established an adequate

i Current copies of Commission regulations may
radiation safety program. (See Sec. 30.32(b) of 10be obtained from the Division of Materials Licensing,
CFR 30.) Requests for additional information delayU.S. Atomic Energy Commission, Washington, D.C.,

20545, or from any of the following U.S. Atomic final action on the application and may be avoided by

Energy Commission Regional Compliance Offices: a thorough study of Commission regulations and this
guide prior to filing the application. i

!

l REGION ADDRESS

This guide is intended only for general
I Region I, Division of Compliance, USAEC

inform tion and should not be considered a j'

970 llroad Street
substitute for the applicant's careful evaluation of the jNewark, New Jersey 07102
proposed use of byproduct matenal or for assunng '

j

i || Region ll, Division of Compliance, USA EC that the a p plication correctly and adequately
| Suite 818,230 Peachtree St. N.W. describes the radiation safeguards and procedures to
j Atlanta, Georgia 30303 be followed.
;

l

J

|

!
i
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|
!
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i
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1. BYPRODUCT MATERIAL LICENSES FOR THE
MEDICAL USE OF ISOTOPES

The purpose of the guide is to assist persons therapy using radioisotopes. Such programs operate
desiring to use radioactive materialsin the practice of under the supervision of a medical isotopes

i nuclear medicine to obtain a byproduct material committee. No physicians are named as individual
! license. The format of the guide has been established users on the license, nor are radioisotopes limited to

in such a way that it describes the various types of specified uses. As is the case with specific
licenses, the types of applications which should be institutional licenses, physicians may obtain basic and

i submitted to obtain a license, and the infonnation clinical radioisotope training and experience in the
which should be included in the application. use of radiophamiaceuticals in such programs. Since

Licenses may be issued to institutions or to this type of license is not appropriate for most
private practitioners. The various types of licenses institutions using byproduct material in medical
and their characteristics are as follows: programs and is discussed in a licensing guide dealing

specifically with broad licenses now in preparation,
A. Specific Licenses issued to institutions.* no further specific mention will be made of the broad

license in this guide.

Specific licenses issued to institutions specify the
radioisotopes and the clinical uses which can be C. Specific licenses issued to physicians for their

performed by physicians named on the institution's private practice.

license. The regulations in Section 35.11(b) of 10
CFR 35 require that an institutional licensee have a Licenses issued to physicians for private practice

medical isotope committee to evaluate all proposals specify the types of isotopes and the clinical uses
for clinical research, diagnostic, and therapeutic uses which may be performed by the physician to whom a

of radioisotopes within the institution. The license is issued. Usually, private practitioners to

physicians named on the institution'slicense conduct whom such licenses are issued are located in offices
hospital premises. Ilowever, this type oftheir programs with the approval of the isotopes not on

committee. Institutional licenses provide a means license may be appropriate for a physician who
whereby nonapproved physicians under the conducts a private practice in institutional facilities.
supervision of physicians named on the license may It is not required that a medical isotopes committee
obtain basic and clinical radioisotope training and be formed. The private practice license does not
experience which may enable them to qualify as permit other physicians to obtain basic and clinical
individual users. Acceptable physician training and radioisotope training and expenence under it. These
experience for the well established uses of licenses are limited to well established uses of
radioisotopes in medicine are outlined in appendix C. byproduct materials and required that the physician

so licensed personally conduct the program. Section

11. Ilroad medical licenses issued to institutions. 35.12,10 CFR 35, outlines specific requirements for
;

this type oflicense.
Ilroad medical licenses, i.e., licenses authorizing

multiple quantities and types of byproduct material D. Generallicense for certain diagnostic uses.

for unspecified uses, are issued to institutions which
(1) have had previous experience operating under a The generallicense provided in Section 35.31,10

,

i specific institutional license and (2) are engaged in CFR 35, authorizes the registrant physician to possess
medical research, as well as ro'stine diagnosis and and use limited quantities of prepackaged individual

doses of iodine 131 for measurement of thyroid
* white ec ~specifrca ricenses and the asroad ticenses uptake; iodine 125 and iodine 131 for blood and

referred to in persprophs A and B are both specific licemrcs, E asma volume determinations; cobalt 60 and cobaltl
for purposes of ssmplicity in thit guide only, the former will
e, referred to as a specific license. 58 for intestinal absorption of cyanocobalamin;and

,

I i

)

i

-- - - - - ,-. _ -_ __ _ _ . .. . _ _ . _ . _ _ _ __.-



2 AEC LICENSING GUIDE

chromium 51 for red blood cell volume and survival Over 90 percent of the licenses issued for the
time determinations. Section 3531 explains the medical use of radioisotopes are specific licenses to
general license requirements and requires the institutions or specific licenses to physicians for their
physician to register with the Commission prior to private practice. Accordingly, this guide is orientated
receiving or using the diagnostic radiopharmaceuticals toward the needs of these persons. Refer to appendix
covered. A for samples of such specific licenses issued to

institutions and specific licenses issued to physicians.
E. . Specific licenses for the teletherapy use of Note that conditions placed on the licenses vary

radioisotopes. See licensing guide "AEC somewhat depending on whether it iaan institutional
Ucensing Guide-Teletherapy Programs." These or private practice license and depending on the scope
are not discussed herein. of the license.

.
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11. FILING AN APPLICATION

'

An application for medical uses of byproduct be stated in items 1(a) and 16, and the application
mateual must be filed in duplicate on the should be signed by the physician. In case two or
" Application for Byproduct Material License," Form more physicians are in a partnership, items 1(a) and-

AEC-313. In addition, Form AEC-313a must be filed 16 should state the name of the partnership and bear

in duplicate for each physician. The application the signatures of the partners or the signature of an
forms, with supporting documents, should be mailed individual authorized to sign on behalf of the
to the Materials Branch, Division of Materials partnership.

Licensing, U .S . Atomic Energy Commission, Applications for amendments to existing
Washington, D.C., 20545. Item 1(a) of Form byproduct materiallicenses are also filed on the Form
A EC-313 must name the person (hospital, AEC.313 and the Form AEC-313a. The application

corporation, partnership, individual, etc.) who will be for amendment should be completed and signed in

responsible, as the licensee, for assuring that the the same manner as an initial application except that

byproduct material is used in compliance with the pertinent information submitted on previous
conditions of the license and with the Commission's applications may be incorporated by reference. The
regulations and the Act. For institutions such as license number of the license to be amended should
medical schools or hospitals, the applicant will be clearly stated in the application.
usually be the hospital, medical center, clinic, etc. A physician applying for a diagnostic program
The name of the applicant must be entered both in under a general license must file Form AEC482 in

,

items 1(a) and 16 of the Form AEC-313 and the triplicate. The registration form should be mailed toi

application must be signed by the applicant, or,if the the Materials Branch, Division of Materials Licensing,'

| applicant is an institution, by an individual who is U.S. Atomic Energy Commission, Washington, D.C.,
authorized to sign on behalf of the institution. Where 20545. Possession and use of the

|
a hospitalis the applicant, the hospitaladministrator radiopharmaceuticals covered in the license is not

- is normally the individual who signs the application. authorized until the physici:.n has filed Form
A physician requesting use of byproduct material AEC-482 and received from the Commission a

in private practice or under contract with an validated copy of the form with a registration number

institution should be the applicant; his name should assigned.

3

_ . _ . _ - . _ _ _ . . . . _ _ _ _ . _ _ _ _ _ . _ _ . ____ _ _.______.
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lil. INFORM ATION TO BE SUBMITTED l

|

|
The information contained in an application The applicant may incorporate by reference

must be sufficient to allow the Commission to information contained in applications, statements,
determined that the applicant's proposed equipment, and reports previously filed with the Commission's ,

facilities, procedures, and the training and experience Division of Materials Licensing or with the former
of users are adequate to protect health and minimiz? Division of Licensing and Regulation, provided that
danger to life and property. Attached as appendix E
are sample applications typical of those appropriate such reference is clear and specific, indicating the

for most medical programs. date, page, and paragraph.

FOlBI AEC-313 APPLICATION FOR BYPRODUCT MATERIAL LICENSE

Item No. Item No.
l(a) Explained in section 11. radioisotope training for an institutional user
1(b)Self-explanatory. If multiple addresses are to or individual user in a medical radioisotope

be used, explain the extent of use at each program. If the Radiation Protection Officer
address and the facilities and equipment is not a user, list his qualifications to act as
located at each place of use. Radiation Protection Officer. If the

2 Self-explanatory. Radiation Protection Officer is a user, his

3 Self-explanatory. qualifications will be listed elsewhere in the

4 To use byproduct material in humans, an application.
10 List all radiation monitoring or measuringindividual must be licensed by a State or

instruments that will be available for theterritory of the United States, District of
Columbia, or the Commonwealth of Puerto proposed use(s) of byproduct material This

should include instruments fur measuring
Rico to dispense drugs in the practice of
medicine (see sec. 30.4(l) of 10 CFR 30)

uptake of the isotopes, assaying biological

and have basic and clinical radioisotope specimens, and making radiation surveys.
The manufacturer's name and model numbertraining and experience commensurate with
of each instrument should be listed with thethe proposed use of byproduct material. number of instruments available, type ofAcceptable training and experience is radiation detected (beta, gamma, etc.), the

specified in appendix C for routine medical
sensitivity range (mr/hr, cpm /, etc.), windowuses and appendix F for experimental or
thickness, if applicable, and use, such as

nonroutine uses.
measu ring, surveying, etc.*

5 Self-explanatory
6-7 List each isotope, chemical and/or physical Appendix G contains a list of the types

of instruments needed for various medicalform, and possession limit. If the byproduct
material is a sealed source, state the name of uses of byproduct material.

lSelf-exP anatory.manufacturer and model number and 11

12 State the name of the organizationmaximum activity. Under item 7 list each
furnishing film badge service and specify the

type of nonhuman use requested. A specific
authorization must be obtained from the frequency for changing the badges. If pocket

AEC to perform studies involving the use of chambers or pocket dosimeters are used,
indicate the useful range, frequency of

byproduct material in animals. For human
uses, refer to item 4 of the instructions for reading the monitoring devices, and the

Procedures for maintaining the dosimeters.
preparing the Form AEC-313.

8-9 See appendix C for the acceptable basic 1314 Submit sufficiently detailed information

5



6 AEC LICENSING GUIDE

Item No. Item No.
about the facilities and equipment and the 20.303 of 10 CFR 20.
radiation protection program to be in effect (c) Burial in soil in conformance with
during use of byproduct materials to permit section 20.304 of 10 CFR 20.
the Commisaon to make a determination (d) Release into the aii in concentrations

conforming with section 20.106 of 10that the applicant has established an
a dequate radiation safety program. The CFR 20.
degree of detail required depends on the (e) Other methods specifically approved by
scope of the proposed byproduct material the Commission pursuant to section
program.See appendix 11 for guidelines. 20'30''"15 A specific method for disposing of
byproduct material waste should be Requests for incineration of byproduct
submitted. A licensee may dispose of waste material are handled in accordance with
in the tollowing ways- sections 20.106(b) and 20.302 and should
(a) Transfer to a person appropriately include the information outlined in.

licensed to receive such waste. appendix I and section 20.106(c) of 10 CFR
(b) Release into the sanitary sewerage 20.

system in conformance with section 16 Refer to section il

FORM AEC-313a, APPLICATION FOR BYPRODUCT MATERIAL

LICENSE-SUPPLEMENT A-HUMAN USE

Item No. Item No.
1-3 Self-explanatory. submit appropriate housekeeping and
4 When the Form AEC-313a is red in radiological protection rules to be observed

conjunction with Form AEC-313, tate the by in dividu als who must handle
clinical use and chemical forr. of each radioisotopes or care for patients treated
radioactive material For item 4(c), see with radioactive pharmaceuticals. Where
appendix II. appropriate, these rules should contain

5(a)The applicant should state the isotope, procedures pertaining to surveys, spills,
chemical and physical form, and dosage handling of contaminated linens, precautions

to be taken with visitors and hospital
range for each condition to be diagnosed or
treated. When a byproduct material is personnel, collection of urine and excreta,

and other radiological safety measures,

! proposed for both diagnosis and therapy, the
I dosage range for each should be stated tailored to specific programs and facilities.

|
separately. The statement of dosage is See appendix E for sample instructions.

reviewed for appropriateness of the dose 9 State the name and address of the physician
range rather than as a specific dosage- in item 4 of Form AEC-313. If more than

ne physician is named in item 4 of Form
| 5(b)See appendix F. AEC-313, a separate page 3 of Form
i 6 Selfexplanatory. AEC-313a (preceptor statement) must be
| 7 There should be attached either a statement * " * " ' ' ' ' ' " "*I " ''

i indicating that this application has been 10 in item 10 (a), (b), (c), and(d), indicate the
l reviewed by the institution's medicalisotope f clinical traming, the isotope used,typecommittee and stating the basis for their c ndition(s) diagnosed or treated, number of
'

l action, or a statement indicating that it will
cases observed and the number of casesbe reviewed,'

involving personal participation. If
additional space is needed. continue on page8(a)For private practice programs, state the 4 f Form AEC-313a.name and address of the hospital (s) which

II S*II' explanatory.will admit patients should it become
necessary during or after administration of 12 State the name of the physician under whom

the radioactive material. the clinical training was received and the

8(b)For programs covering more than diagnostic dates of the trainee physician's clinical
prepackaged doses, the applicant should radioisotope training. Also state the name of

,

_ _ _ _ . - - - _ _ _ - _ _ _ - _ _ - _ - _ _ _ - - - - -
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z INFORMATION TO BE SUBMITTED 7

|

\ Item No. Item No.
'

the preceptor's institution and its byproduct item 9.
material license number. Item 12 must be Refer to appendix C for the minimum

j signed by the physician (s) under whom the acceptable clinical experience for the well
j clinical training aus received. This item may established diagnostic and therapeutic uses

|
not be signed by the individual named in and appendix F for nonroutine uses.

.

i FORM AEC482, APPLICATION FOR REGISTRATION CERTIFICATE-MEDICAL USE OF
I BYPRODUCT MATERIAL UNDER GENERAL LICENSE*

! Self4xplanatory. A sample certificate is printed in Appendix A. The reverse side of the certificate contains the
,

i conditions and limitations of the generallicense.
i

|
|

) !

i
!

.i

|

.

>
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I
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! |

1

|

I

!

.

I

|

<
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|
|

|

.

$

I
]

|

! IV. REQUIREMENTS OF THE REGULATIONS
!

.

| Byproduct material programs must be conducted disposal. (See sec. 20.401 of 10 CFR 20.)

{ in compliance with 10 CFR 20, " Standards for C. Reports of theft or loss officensed material (See
Protection Against Radiation"; 10 CFR 30," Rules of sec. 20.402 of 10 CFR 20.)*

General Applicability to Licensing of Byproduct D. Notifications ofincidents. (See sec. 20.403 of l0
Material",10 CFR 35, "Iluman Uses of Byproduct CFR 20.)
Material"; the following listed specific requirements E. Report to former employees of exposure to
in these regulations are not normally submitted with radiation (See sec. 20.404 of 10 CFR 20.)
the application; however, attention is directed to Reports of orcrcxposures and excessive levelsI..
these requirements so that they may be considered

and concentrations. (See sec. 20.405 of 10 CFRand procedures adopted to assure compliance with ' -)them.
A. Caution signs, labels, and signals. (See sec. G. Notice to employees of exposure to radiation.

20.203 of 10 CFR 20.) (See sec. 20.406 of 10 CFR 20.)
8. Records of surreys, radiation monitoring, and i1. Records. (See sec. 30.5l of IO CFR 30.)

6

s

i

f

|

9
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APPENDIX A

SAMPLES OF TYPICAL LICENSES.

1. A Specific 1.icense issued to a Physician in the diagnosis and treatment. A technician

Private Practice. may (a) prepare the radioisotope dosage
-

prior to administration, (b) administer the

.
This sample has the following characteristics material to the patient as directed by the

I which differ in some respects from the other physician, and (c) use counting or scanning
equipment to obtain necessary data for the

sample licenses listed.
responsible physician.

A. A physician is named as the licensee.
B. Condition 10 may provide for the use of D. This license may authorize diagnostic uses of

byproduct material at more than a single radioisotopes which may not have been
address. specifically requested by the applicant.

C. Condition 12 of the license limits the use of Section 35.14 and 35.100, Schedule A,10

byproduct material to the physician. This CFR 35, allows the AEC to approve all
;
' condition should be interpreted to mean diagnostic uses in a specific group of uses

that the physician must (1) select patients provided appropriate clinical experience and

for radioisotope diagnosis or treatment,(2) radiation detection instruments are evident.

prescribe the radioisotope and dosage to be The diagnostic uses covered by Section

i
administered, and (3) interpret the results of 35.100 are as follows:

i

GROUPI

ISOTOPE CllEMICAL FOIOl USE

Iodine 131 or Sodium lodide Thyroid function studies

iodine 125

lodine 131 or lodinated liuman Serum Determinations of blood

iodine 125 Albumin (IllSA) plasma volume

lodine 131 or Rose Bengal Liver function studies..

iodine 125 .

lodine 131 or Fats or Fatty Acids Fat absorption studies.*

iodine 125

lodine 131 or todopyracet, Sodium Kidney function studies

iodine 125 lodohippurate,
Sodium Diatrizoate,
Distrizoate Methyl.
glucamine, Sodium
Diptatrizoate, Sodium

'

|Acetrizoate, or
Sodium lothalamate

Chromium Si fiuman Serum Albumin Gastrointestinal protein
loss studies

iI

- _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _
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ISOTOPE CHEMICAL FORM USE

Chromium S I Sodium Chromate Determination of red blood
ccIl volumes and studies
of red blood cell survival
time

Cobalt 58 or Cyanocobalamin Intestinal absorption studies

cobalt 60 (Vitamin B 12)

Potassium 42 Chloride Potassium space determinations

Iron 59 Chloride, Citrate fron turnover studies

or sulfate

GROUP 11

lodine 13I lodinated iluman Scrum Brain tumor localizations

Albumin (IllSA) Cardiac imaging

lodine 131 Sodium lodide Thyroid imaging

lodine 131 Macroaggregated lodinated Lung imaging

Iluman Serum Albumin

todine 131 Colloidal (microaggregated) Liver imaging

lodinated Human Serum Albumin

todine 131 Rose Bengal Liver imaging

lodine 131 lodopyracet, Sodium Kidney imaging

lodohippurate, Sodium Diatrizoate,
Diatrizoate Methylglucamine,
Sodium Diproprizoate, or
Sodium Acetrizoate

lodine 131 Sodium lodipamide Cardiac imaging

Chromium 5i Sodium Chromate Spleen imaging

Gold 198 Colloidal Form Live imaging

Mercury 197 Chlormerodrin Kidney imaging
Brain imaging

Mercury 203 Chlormerodrin Brain imaging

Strontium 85 Nitrate or Chloride
Bone imagingin patients with
known or suspected cancer

Technetium 99m Pertechnetate
Brain imaging and thyroid

imaging
Blood poolimaging
Salivany gland imaging

- - - - - - - - _ _ - - _ _ _ _ _ - _ _ _ _ _ _ _ _ __
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,

| SAMPLES OF TYPICAL LICENSES 13
,

;

! E. This license does not include a specific B. Condition 13 requires the sealed sources
! possession limit for the radioisotopes containing byproduct material to be leak

authorized in Schedule A. The quantities tested every six months.
possessed should be those required for the

III. General Ucense Registration Certificate Issued toclinical program. ,
i

i
a Physician in Private Practice. '

' II. A Specific License Issued to an Institution. This certificate authorizes the use ofiodine 125,
A. The license is issued to a hospital and iodine 131, cobalt 58, cobalt 60, and chromium

condition 10 names the physicians under Si for specific diagnostic purposes provided |
whose direction the radioisotopes may be under the general license in Section 35.31, 10 ,

j used. CFR 35. |
.

i

|
*

|
'
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|
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U. 5. ATOMIC ENERGY COMMIS$lON Pagelol I Pagesroam aga m =
BYPRODUCT MATERIAL LICENSEis crn se

LICENSESAb i - PR1hAb PRACTPursuant to the Atomic Energy Act of 1954 and isle)10, Code of Federal R,4CE LICENSEE Chapeer 1, Parts 30, 32, 33,

34, and 35, and in reliance on steements and representwiens bretofore made by sh licensee, a license is brelsy issued
aukrizing the licemee to receive, acquire, own, possess, transfer and import byproduct materiallisted blow; and to use
ach byproduct material for the purpose (s) and at the place (s) designated below. This license shal be dgemed to contain the

cond' ions specified in Section 183 of the Atomic Energy Act of 1954 as amended, and is subsect to al @h rules, reg-
ulations, and orders of the Atomic Energy Commission now or breafter in effect and to any condicions speabd below.

License.

1. John H. Smith, M. D.
3. Licens. Number 37 00101-01

.

2. 606 Orchard Street
Pittsburgh, Pennsylvania 12221 4. Expiration date June 30, 1973

5. Reference No.

6. Byproduct material 7. Chemical and/or physical 8. Maximum amount of radioac-
(element and mass number) form tivity which licensee may

possess at any one time

A. Any byproduct A. Any radio. A. As necessary

material listed pharmaceutical for uses
in Groups I and listed in Groups authorized in
11 of Schedule A, I and 11 of Subitem 9. A..
Section 35.100 Schedule A,

of 10 CFR 35 Section 35.100
of 10 CFR 35

M. lodine 125 or 131 B. Tritodothyronine B. I millicurie

9. Authorized use -

A. Any diagnostic procedure listed in Groups 1 and 11 of Schedule A,
Section 35.100 of Title 10, Code of Federal Regulations.

B. g yttro studies.

vunDITIONS

10. Byproduct material may only be used at 606 Orcierd Street, Pittsburgh,
Pennsylvania; Mercy Hospital, 204 Mercy Street, Pittstmarsh, Pennsylvania;
and St. Joseph Hospital, 205 Allen Street, Monroeville, Pennsylvania. .

11. Byproduct material shall be used by John H. Smith, M. D.

Conditions number a 2, 3, and 4 .,inted on th reverse side of this page shall apply to
this license.

For the U. 5. Atomic Energy Commission

Date by Materials Branch
Dms ea of M.e.riale Lu.assag
Westieas ea, D. C. 20545e

-
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CONDITIONS

1. Byproduct material may only be used at the licensee's address stated in item 2 above.
l

2. The licensee shall comply with the provisions of Title 10, Chapter 1, Code of Federal |.

Regulations, Pa t 20, " Standards for Protection Against Radiation."

3. Except as otherwise specifically provided by this license, byproduct material to be ad-.
,

ministered to humans shall be procured in prepackaged, precalibrated form from a supplier
who manufactures or repackages the product under appropriate pharmaceutical controls
related to assay, identity, quality, purity, sterility, and nonpyrogenicity.

4. lodine 131 labeled Macroaggregated lodinated Human Serum Albumia, Chromium 51
' labeled Human Serum Albumin, and lodine 131 labeled Colloidal (Microaggregated)

Human Serum Albumin shall be procured from a supplier who holds an unsuspended or
unrevoked license issued by the Secretary, Department of Health, Education, and
Welfare, to propagate or manufacture and prepare, label, or distribute this material
pursuant to Title 42, Chapter 1, Code cf Federal Regulations, Part 73, " Biological
Products."

5. Needles or standard medical applicator cells containing Cobalt 60 as wire shall not be
opened by the licensee unless specifically authorized by a ccndition in this license.

6. Patients containing Cobalt 60, Cesium 137, and/or Iridium 192 implants shall remain
hospitalized until the implants are removed.

i 7. Patients containing lodine 131 for the treatment of thyroid carcinoma or patients con-
taining therapeutic quantitles of Gold 198 shall remain hospitalized until the residual

i

activityls 30 millicuries or less.
>

a

$

1

..
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r o= asc =n * -*> U. 5. ATOMIC ENERGY COMMISSION ' Page l ol 3 pages

i.Tr7so BYPRODUCT MATERIAL LICENSE

LICENSE ' S AMPLM' ; G@8dMONAL LICENSE
Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, Chapter 1, Parts 30, 32,33,

34, and 35, and in reliance on statements and representations heretofore made by the licensee, a license is hereby issued
authorizing the licensee to receive, acquire, own, possess, transfer and import byproduct material listed below; and to use
such byproduct material for the purpose (s) and at the place (s) designated below. This license shi!! be deemed to contain the
conditions specified in Section 183 of the Atomic Energy Act of 1954 as amended, and is subject to all applicable rules, reg-
ulations, and orders of the Atomic Energy Commission now or hereafter in effect and to any conditions specified below.

Licensee

1. Good Hope General Hospital
3. License Number 45-00543-21

2. 2005 South Buran Avenue
Richmond, Virginia 22231 4. Expiration date June 30, 1975

5. Reference No.

6. Byproduct material 7. Chemical and/or physical 8. Maximurn amount of radioac-

(element and mass number) form tivity which licensee may
possess at any one time

A. Any byproduct A. Any radio- A. As necessary

material listed pharmaceutical Ior uses
in Groups I and listed in Groups authorized in
11 of Schedule A, I and 11 of Subitem 9. A..

Section 35.100 Schedule A,

of 10 CFR 35 Section 35.100
of 10 CFR 35

B. Lodine 131 B. lodide B. 200 millicuries
C. Lodine 125 or 131 C. Triiodothyronine C. I millicurie
D. Phosphorus 32 D. Soluble Phosphate D. 25 millicuries
E. Phosphorus 32 E. Colloidal Chromic E. 25 mil 11 curies

Phosphate
F. Gold 198 F. Colloidat F. 300 millicuries
G. Cobalt 60 G. Wire G. 200 millicuries

(Manufacturer and
Model No.)

H. Strontium 90 H. Sealed Source H. 50 millicuries
(Manufacturer and
Model No.)

1. Cesium 137 1. Chloride 1. 10 mt111 curies
J. Molybdenum 99 J. Molybdenum 99/ J. 200 millicuries

Technetium 99m
Generator
(Manufacturer and
Model No.)

Conditions numbereA 1. 2: 3, 4 printed on the reverse side of this page shall apply to
this license.

For the U. S. Atomic Energy Commission

D at e._ by
Divis.on of M.e ri.is Laeas.age
wnhingio O C. 2054s

. _ _ _ _ - _ - - - _ _ - _ - _ - - _ - - _ - - _ _ - - _ _ _ _ _ _ _ _ . _ - _ _ _ _ _ - _ - - _ _ - - . - - _ _ _ - - _ . _ _ _ _ _ _ _ _ - _ _ _ .
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CONDITIONS

1. Byproduct material may only be used at the licensee's address stated in item 2 above.
,

2. The licensee shall comply with the provisions of Title 10, Chapter 1, Code of Federal
Regulations, Part 20, " Standards for Protection Against Radiation."

.

3. Except as otherwise specifically provided by this license, byproduct material to be ad-
ministered to humans shall be procured in prepackaged, precalibrated form from a supplier
who manufactures or repackages the product under appropriate pharmaceutical controls

.

related to assay, identity, quality, purity, sterility, and nonpyrogenicity.

4. lodine 131 labeled Macroaggregated lodinated Human Serum Albumin, Chromium 51
labeled Human Serum Albumin, and lodine 131 labeled Colloidal (Microaggregated)
Human Serum Albumin shall be procured from a supplier who holds an unsuspended or
unrevoked license issued by the Secretary, Department of Health, Education, and
Welfare, to propagate or manufacture and prepare, label, or distribute this material
pursuant to Title 42, Chapter 1, Code of Federal Regulations, Part 73, " Biological
Products.";

;

5. Needles or standard medical applicator cells containing Cobalt 60 as wire shall not be >

opened by the licensee unless specifically authorized by a condition in this license.

6. Patients containing Cebalt 60, Cesium 137, and/or Iridium 192 implants shall remain
hospitalized until the implants are removed.

7. Patients containing lodine 131 for the treatment of thyr 6id carcinoma or patients con-
taining therapeutic quantities of Gold 198 shall remain hospitalized until the residual
activityis 30 millicuries or less.

(

l

.

|
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**" * g " * * U. S. ATOMIC ENERGY COMMISSION Page 2 of 3 Pages
BYPRODUCT MATERIAL LICENSE' ' " *

Supplementary Sheet 45-00543-21License Number
LICENSE SAMPLE (2) (continued)

b. Authorized use
.

A. Any diagnostic procedure listed in Groups I and L1 of Schedule A,
Section 35.100 of Title 10, Code of Federal Regulations.

B. Treatznent of hyperthyroidism, cardiac conditions, and thyroid
carcinoma.

C. In vitro studies.
; D. Tfeatment of polycythesnia vera and leukemia.
E. and F. Intracavitary treatment of malignant effustons.
G. Interstitial and intracavitary treatment of cancer as a replacement

of radium.
H. Treat 2nent of superficial eye diseases.
1. Brain imaging in 12 patients. Within six weeks after the completion

of this study, the licensee is requested to furnish a report to the
Commission which briefly summaris.es the results of the s tudy.

J. Production of Technetium 99m pertechnetate.
CONDITIONS

10. Byproduct material shall be used by, or under the supervision of,
Gerald M. Good, M. D. , Franklin D. Lawson, M. D. , or Daniel H.
Harrington, M. D.

11. Technetium 99m Pertechnetate may be eluted and prepared from
a Molybdenum 99/ Technetium 99m generator in accordance with

representations, and procedures contained in
statements, dated June 4,1968.application

'12. Patients containing Cobalt 60 implants shall remain hospitalized
until the implants are removed.

13. A. Each sealed source containing byproduct material, other than
Hydrogen 3, with a half-life greater than thirty days and in

;

any form other than gas shall be cested for leakage and/orIn thecontamination at intervals not to exceed six months.absence of a certificate from a transferor indicating that a
test has been made within six months prior to the transfer,
the sealed source shall not be put into use until tested.

i

For the U. S. Atomic Energy Commission

gigagwg7pgu,e. ins
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rom agsna U. S. ATOMIC ENERGY COMMISSION Page 3 or 3 pages
"'C'"** BYPRODUCT MATERIAL LICENSE

Supplementary Sheet
License Number 45-00543-21

LICENSE SAMPLE (2) (continued)

13. continued
B. The test shall be capable of detecting the presence of 0.005*

microcurie of radioactive material on the test sample. The
test sample shall be taken from the sealed source or from the
surfaces of the device in which the sealed source is perma-

e

nently mounted or stored on which one might expect contamina-
tion to accumulate. Records of leak test results shall be kept
in units of microcuries and maintained for inspection by the
Commission.

C. If the test reveals the presence of 0.005 microcurie or more of
removable contamination, the licensee shall immediately withdraw
the sealed source from use and shall cause it to be decontamina-
ted and repaired or to be disposed of in accordance with
Commission regulations. A report shall be filed within 5 days of
the test with the Director, Division of Materials Licensing, j

U. S. Atomic Energy Commission, Washington, D. C. , 20545,
the test results and thedeacribing the equipment involved, f such report shall also becorrective action taken. A copy o

sent to the Director, Region 11, Division of Compliance, USAEC,
Suite 818, 230 Peachtree Street, Northwest, Atlanta, Georgia,
30303.

D. Tests for leakage and/or contamination shall be performed by !'Dr. Gerald M. Good, or by other persons specifically authorized )
by the Commission or an Agreement State to perform such !
servicec. l

14. Scaled sources containing byproduct material shall not be opened.

l

.

|
.

|

(
|
!

For the U. S. Atomic Energy Commission

Materials Branch
.te by

E.'.D",s*loff*c"N3Ps""''"'
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LICENSE SAMPLE (3)
Form AEC.4s2 U S. ATOsuC ENERGY Comuai$$10N 90am ArteOvtD

|F-43) REGISTRATION CERTIFICATE-MEDICAL USE OF SUDGff.B.ue.sau 9403 . n
io us as

BYPRODUCT MATERIAL UNDER GENERAL LICENSE
Secesse ll.si ei to CFR ll estableshes a general lacense ausharesing physsesens to possess ceresen small squanemies of a 13s. I all.
Co is. Ce 60, and Ce si fue speo6ed desanouse ones. Possessen of byprodest meserial onder to CfR ss la es nos aeshoeined
enani the physernen has Eled Poem AEC-442 and servreed from the Commession a valedued copy of form AEC 442 mesh segesees-
teon mismhee assegned.

INSTRUCTIONS
$memis shes Ferm in preplicose te. United States Atomic Energy Commission Washington, D.C.,20S4Se Attention: Director Divisinne

of Materials Licensing. A registratine number anil be asugend and a swlidaned copy of Form ALC-4st anil be returned. Planw
press or type r.mese same med addeess (including ZIP code), areshie the sanded ered. ,

~ . .. . . .

I
b

5..
r ,

b
r

~

Registration number:

I

_ ..

9 '

D
'

h -ees. ,pm,6t.ea-ee.6,,s,se..,,ea 6,.4cci

I am a duty licensed physician authorized to dispense drugs in the practice of medicine. My license (s) is (arc) valid
under the laws of:

$ FAYE ($) OF LICENSUef LICEN$f NUMMR($)

CERTIFICATE

I hereby certify that:

1. All information in this registration certi6cate is true and complete.

2. I have appropriate radiation measuring instruments to carry out the diagnostic procedures for which I will use byproduct
material under the general license of 30 CFR 35.51 and I am competent an the use of such instruments.

3. I understand that Commission regulations require that any change in the information furnished by a registrant on this regis.
tration certi6cate be reported to the Director Division of Materia!a licensing, within 30 days from the date of such change.e

4. I have read and understand the provisions of Section 55.5l of AEC regulations (lo CFR 51) reprinted on the reverse sede of
this form; and I understand that I am required to comply each those provisions as to all byproduct material which I recerve,
possess, use, oc transfer under the general igense for which this Registration Certincate is 6ted with the Atomic Energy
Commission:

.

Date By
(senteer */ Regnerness

WAesM-18 uS C, Seeien 100 b Ass of Awas 2s.19st. 43 Saue. Fatametes e e teammet e# ease as mete e edifete se se see
.e.e e, ,,,r n

I essession to any _" ^ en egency of ew unseed seemes es es es, mener wishm seu persed.ie.en

_ . _ - _ _ - - _ _ _ . _ _ _ - - - - _ _ _ . _ - _ __ _ . _ _ _ _ _ _ . _ . - - - - _ _ _ _ . . _ _ _ _ _ _ _ _ _ - _ - _ _ - _ . _ _ _ - - _ _ _ _ _ . . - _ _ - _ _ . _ _ _ _ _ - - _ . _ - _ _ - - _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ - - _ _ - .
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CONDITIONS AND LIMITATIONS Of OENERAL UCENSE 10 CFR 35.31

l

$ 35.31 OtNERAL LtCENsE FOn M E DIC 4L Usa OF CtaTAIN (1) Name and address of the registrant;

QcANTmas or BVPaODUCT MATEa!At
(2) A statement that the registrant is a duly licensed physician

(a) A general license is hereby issued to any physician to authorized to dispense drugs in the practice of medicine, and )

receive, possess, transfer, or use for any of the following stated specifying the license number and the State in which such license
I
'

diagnostic uses, in accordance with the provisions of paragraphs is valid; and
(b), (c), and (d) of this section, the following byproduct mate. (3) A statement that the registrant has appropriate radiation

'

rials in capsules, disposable syringes or other forms of prepack, measuring instruments to carry out the diagnostic procedures for
.

which he proposes to use byproduct material under the general ;

aged individual domes; license of f 35.31 of this chapter and that he is competent in the j
(t) todine 131 as sodium iodide (Nal"') for mear-rement or use of such instruments.

i thyroid uptake;
P ysician who receives, possesses, or uses a pharmaccu-h

(2) ladine 131 as iodinated human scrum al' urr.m (IllSA) for (c) Au

determinations of blood and blood plasma volume; tical containing byproduct material pursuant to the general license i

(3) ladine 125 as iodinated human serum album!L (IllSA) for established by paragraph (a) of this section shall comply with the J

determinations of blood and blood plasma volume; following: |
'

(4) Cobalt 58 for the measurement ofintestinal absorption of (1) lie shall not possess at any are time, pursuant to the general
)license in paragraph (a) of this section, more than:cyanocobalamin;

(5) Cobalt 60 for the measurement ofintestinal absorption of (i) 200 microcuries ofiodine 131,
(ii) 200 microcuries of iodine IScyanocobalamin;

(6) Chromium Si as sodium radiochromate for determination
(iii) 5 microcuries of cobalt 58,

of red blood cell volumes and studies of red blood cell survival (iv) 5 microcuries of cobalt 60, and

(v) 200 microturies of chromium 51.time.
. ' ' ' ' .P armaceutical until administered in theh"# *

Nors: Sectnas 32.70 of this chapier requ,res manufacturers of radmphar original shipping container or a container providing equivalent
maceutetals wheth are under the general hcense in th s paragraph so include radiati a Protection;
the following stairment in the label affiaed to the container or in the leaft,, (3) lie shall use the pharmaceutical only for the uses authorized
or brochure wluch accompanars the radiopharmaceutacal,

This radioactive drug may br raaved, possessed, and used only by phy- by paragraph (a) of this section;
(4) lie shall not administer the pharmaceutical to a woman ,

sicians licensed so dupense drugs in the practice of medicine. Its ruipt. '

possession, use, and transfer are subject to the regulations and a general with confirmed pregnancy or to a person under 18 years of age;

license of the United States Atomic Energy Commision or of a State wnh (5) lie shall not transfer the byproduct material to a person
which the Commission has entered into an agreement for the esercise of who is not authorized to receive it pursuant to a license issued by

regulasary autherwy. the Commission or an agreement State, or in any manner other
than in the unopened, labeled shipping container as received from

(Name of manufactures) the supplier, except by administering it to a patient.
(d) The registrant possessing or using byproduct material under

(b) No physician shall receive, possess, use, or transfer by- the general license of paragraph (a) shall report in duplicate to the

product material pursuant to the general license established by Director, Division of Materials Licensing, any changes in the in-

paragraph (a) of this section until he has filed Form AEC-482, formation furnished by him in the " Registration Certificate-
" Registration Certificate-Medical Use of Byproduct Material Medical Use of Byproduct Marerial Under General License,"
Under Ce'ieral License" with the Director, Division of Materials Form AEC-482. De report shall be submitted within 30 days
Licensing, U.S. Atomic Energy Commission, Washington, D.C, after the effective date of such change.

20545, and received from the Commission a validated copy of the (e) Any person using byproduct material pursuant to the gen-

Form AEC-482 with registration number assigned. ne regis- erallicense of paragraph (a) of this section is exempt from the
trant shall furnish on Form AEC-482 the following information requirements of Part 20 of this chapter with respect to the by-
and such other informaties as may be required by that form: product materials covered by the general license.

,

NOTg*

If larger quantities or other forms of byproduct material than those specified in the general license of 10 CFR 35.31 are required, the
physician should file an " Application for Byproduct Material license," Form AEC-313 and obtain a specific byproduct materiallicense.
Copies of application and registration forms may be obtained f.mm the United States Atomic Energy Comnussion, Washington, D.C.,
20545, Attention: Isotopes Branch, Division of Materials licensing.

!

l

I

,

l

I
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APPENDIX B

MEDICAL ISOTOPES COMMITTEE

&ction 35.I I(b), 10 CFR 35, requires the the instituion.
applicant for an institutional license to appoint a 4 Recommend remedial action to correct
medical isotope committee to evaluate all proposals safety infractions.
for research, diagnostic, and therapeutic uses of 5. Formulate and review the institutional
radioisotopes within the institution. The medical training programs for the safe use of radioisotopes.
isotope committee shall consist of at least three 6. Maintain written record of actions taken by
members. This membership should include physicians the committee.
ex pert in internal medicine or hematology (or 7. Coordinate and supervise the use ofisotopes
pathology), therapeutic radiology, and a person under private practice license. (Although it is not a ,
experienced in assay of radioisotopes and protection requirement, the institution may desire to establish a
against somzmg radiation, radioisotope committee to assist in the control of

The application should give the names, radioisotope use if there are multiple private practice
specialities, and radioisotope experience of each licensees permitted to use materials witidn the
committee member and describe the functions, institution.) ~

responsibilities, authority, and administrative 8. Inform the Commission of any changes in
procedures of the committee. The following is committee membership.
presented as a typical assignment given to a
committee:

C G>mmittee Administrative Procedures.

A. Committee Authority.
The scope of administrative procedures will

The committee is established by authority of the depend primarily on the radioisotope program to be

11ospital Administrator (or llospital Director) as the undertaken. If the program is initiated on a modest
administrative body responsible for the safe use of scale, revisions of procedures and organizations may

radioisotopes within the institution. become appropriate, as the program grows over a
period of time. The procedures may include-

1. A meeting schedule to review safety aspects
B. Committee Responsibilities. of present programs and to consider special cases or

1. Review and ; rant permission for, or
disapprove, the use of byproduct material for 2. Record keeping procedures for committee
experimental or non rou tine uses witidn the meetings, actions, recommendations, and decisions.
institution from the standpoint of radiological health 3. A program for the preparation and
and safety of patients or working personnel and other dissemination of information pertaining to radiation
factors which the committee may wish to establish safety.

- for medical uses of byproduct materials prior to 4. The delegation of responsibility to a specific

submission of an application to the Commission for individual for the conduct of the day.to. day radiation

licensing action safety program, including appropriate surveys and
2. Prescribe special conditions that will be maintenance of records.

required during a proposed use of byproduct material 5. Maintenance of written records of receipts,

such as requirements for bioassays and physical transfers, and disposal of all radioactive isotopes in
examinations of users, minimum level of training and the institution and maintenance of an inventory of

experience of users. the total quantity of each radioisotope possessed at
3. Receive and review records and reports from the institution.

the radiological safety officer or other individuals 6. Provisions for initiating corrective action as _

delegated responsibility for health safety practices in necessary to assure radiation safety.

22
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APPENDIX C

ACCEPTABLE TRAINING AND EXPERIENCE FOR MEDICAL USES OF
'

: BYPRODUCT MATERI AL

) I. GENERAL TRAINING. NO TE: Satisfactory completion of the Oak Ridge
Associated Uniwesities '' Basic Course in Radioisotope
#''*"4"" ' " " " " ' " 'Section 35.11 (d) of 10 CFR 25 Provides that as evidence'of acceptable basic' #" #"'#"' '"#"'"# "## '""tmemng.

the Commission will approve a license application by
an institution for medical use of byproduct material B. Dinical Radioisotope Training Consisting of-
if it determines, among other things, that the
physician designated as the individual user is

1. Supervised examination of patients to
adequately trained and experienced in (a) basic determine the suitability for radioisotope diagnosis
radioisotope handling techniques and (b) the clinical and/or treatment and recommendation on dosage to
use of byproduct material proposed in the be prescribed;
application. Similar criteria are established in section

2. Collaboration in calibration of the dose and35.12(c) of 10 CFR 35 for approval oflicenses for
medical use of radiopharmaceuticals by mdividual the actual administration of the dose to the patient,

including calculation of the radiation dose, related
physicians. Outlined below are training and measurements, and plotting of data;
experience criteria which the Commission, with the

3. Adequate period of training to enable theassistance ofits Advisory Committee on the Medical
Uses of Isotopes, has found acceptable for physicians physician to manage radioactive patients and to

.

who use radiopharmaceuticals. Each physician's f II W Patients through diagnosis and/or the course

training and experience are examined on a of treatment;

case.by<ase basis. If a physician wishes to use 4. Study and discussion with preceptor of case
radiopharmaceuticals but does not have the training histories to establish most appropriate diagnostic
and experience described, he may submit an and/or therapeutic procedures, limitations,
application listing his specific qualifications and this contraindications, etc.
will be reviewed by the Commission with the
assistance of the Medical Advisory Committee. II. SPECIFIC TRAINING-BASIC AND CLINICAL

Training may be obtained in a residency, formal
training course, or collaboration in a program using The following relates to well<stablished medical
byproduct material. To qualify as adequately trained, uses. Training requirements are the same for
a physician's background should include: physicians in institutional or in private practicej

programs. See Appendix F for suggested trainingand
experience for nonroutine or experimental medicali

i A. General Training in Basic Radioisotope llandling uses. Training and experience for the specific .tinical
Techniques including- uses are as follows:

1. A working knowledge of-
a. Principles and practices of radiological A. Category I-Diagnostic Procedures

health safety;
b. Radioactivity m e asu re me n ts, The diagnostic procedures covered by

st a nd ardization, and monitoring techniques and Category I are iodide for diagnosis of thyroid
instruments; function; iodinated human serum albumin for plasma

c. Mathematics and calculations basic to and blood volume determinations; rose bengal for
the use and measurement of radioactivity; liver function studies; labeled renal function

d. Biological effects of radiation; and compounds for kidney function studies;
2. Experience in the use of byproduct material triiodothyronine for in ritro study of thyroid

for the types and quantities for which the application function; labeled fats and/or fatty acids for fat
is being made, or equivalent experience. absorption studies; chromium 51 labeled human

23
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serum albumin for gastrointestinal protein loss the physician must have been actively engaged m
studies; cobalt 60 or 58 labeled cyanocobalamin for conducting images for at least six months and have
intestinal absorption studies; iron 59 as chloride, participated in at least three (3) pancreas images
citrate and/or sulfate for iron turnover studies; under the supervision of a physician already
potassium 42 as chloride for potassium space experienced in this procedure.
determinations; krypton 85 as gas for diagnosis of
cardiac abnormalities; and xenon 133 as free gas or in N O TE: Category 11 procedures require specialized
solu tion for diagnosis of cardiac abnormalities, in strumentation and techniques. The physician should.

blood-flow studies and pulmonary function studies. therefore, b,,e familiar uith the use of insseumentatson for,,,3 ,p,, ij,,, ,,,,,go,, 3, ,,,,,, tr. The appiicant

Training and experience criteria for these procedures requesting sodinarea numan scrum albumin, chromium .51, or
technetium 99m for placenta localization should ' confirmare -

. .. that the procedure udll be performed only if:
1. Thirty hours of training in basic radioisotope i. n, pari,n,4, in ,he ,hirs , rim,,ter of pregnancy;

handling techniques, and 2. ne potein t is biceding: and
* * * * * " "# ##"" "''"'"'"d' '*' ''"## #"' '*'

2. Active Partici ation in the Performance of management of the patient.P

five uptake studies, three dilution studies, and three
excretion studies involving the use of C Category Ill-lodine 131-Reatment of
radiopharmaceuticals on humans. Ilyperthyroidism and/or Cardiac Conditions;

To be licensed for one or more oithe diagnostic Phosphorus 32- Treatment ofBloodDyscrasias.
procedures listed in Category 1, but not the entire 1. Thirty hours of training in basic radioisotope
category, training and experience should include: handling techniques, and

I. Thirty hours of trainingin basic radioisotope 2. For the t reatment of hyperthyroidism
handling techniques, and and/or cardiac dysfunction, clinical experience in the

2. Active participation in three cases each of diagnosis of thyroid function and active participation
the specific diagnostic procedure (s) requested,except in the t re a t ment of ten patients with
that for diagnosis of thyroid function the physician hyperthyroidism and/or cardiac dysfunction using
should have actively participated in five cases. iodine 131.

3. For the treatment of polycythemia vera,
leukemia, and bone metastases, active participation in

B. Category ll-Specialized Diagnostic the treatment of three patients with one of these
Procedures (Scans or Tumor Localization) conditions using phosphorus 32.

The specialized diagnostic procedures covered by
Category 11 are iodide for thyroid imaging;iodinated D. Category I V- Trea tmen t of Thyroid
human serum albumin for brain tumor localization, Carcinoma; Phosphorus 32 and Gold 198
cardiac imaging for determination of pericardial Intracavitary Therapy.
e ffu sio n s, and placenta localization; sodium 1. Thirty hours of training in basic radioisotope
iodipamide for cardiac imaging for determination of handling techniques.
pericardial e ffusions; labeled renal function 2. For the treatment of thyroid carcinoma,
compunds for kidney imaging; chromium 51 for clinical experience in diagnosis of thyroid function
spleen imaging and placenta localization; and treatment of hyperthyroidism and/or cardiac
macroagregated iodinated human serum albumin for dysfunction, and active participation in the
lung imaging; microaggregated (colliodal) human treatment of three patients with thyroid carcinoma
serum albumin for liver imaging; strontium 85 as using iodine 131.
nitrate or chloride for bone imaging in patients with 3. For the intracavitary treatment of

carcinomatous patients with gold 198, activeknown or suspected cancer; selenium 75 as
selenomethionine for pancreas imaging; and mercury participation in three cases.

197 for brain and renalimaging;and mercury 203 for 4. For the intracavitary treatment of
brain imaging; technetium 99m as sulfur colloid for carcinomatous patients with phosphorus 32, active
liver and spleen imaging; and technetium 99m as Participation in three cases.

pertechnetate for brain, thyroid, salivary, blood pool
imaging, and placenta localization. E. Interstitial Treatment of Carcinomatous

.. . . ..
Patients with ColloidalPhosphorus 32.

1. Thirty hours of trammg m basic radioisotope 1. Thirty hours of training in basic radioisotope
handling techniques, and handling techniques.

2. Active participation in the performance of 2. Active pa r ticipation in the interstitial
three tumor localizations or organ images using treatment of three carcinomatous patients with
byproduct material, except that for pancreasimaging colloidal phosphorus 32 or colloidal gold 198.
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)NOTE: The in terstinal use of colloidal cluomic Active practice in therapeutic radiology or
phosphate in the treatment of cancer entails a specialized ophthalmology and experience in the therapeutic useprocedure. Such treatment should. therefore. be carried out
only by an appropriate team of specialists including a of beta rays or soft X rays. |
therapeutic radiologist.

I

F. Interstitial Treatment of Carcinomatous Nors: In tieu of the abow experience the physician
l'atients with ColloidalGold198. should have at least three years *expenence in the therapeutic

"" I 6"8 '878 ' ' I' " '878 ""d I"'"'Sh ''id'"ce of1. Thirty hours of basic training in radioisotope ,knowledge and experience contvrning beta ray depth dmage. a

handling techm. ques. Such physicians should haw actialy participated in the
'

2. Active participation in the interstitial treatment ofor icast threc cases of rugerficial eye mseases.

t reatment of three carcinomatous patients with*

colloidal gold 198.
1. Determination of Blood Volume With

Automatic Blood Volume Instniments.
- Nore: The interstitiai use of conoidal gold in the

treatment of cancer entails a specialized procedure. Such This Procedure involves the use of an instrument
treatment should, therefore, be carried out only by an which automatically measures and directly indicates
are'opriate team of specialists, including a therapeu a'c isotopic dilution and blood volume after injection of
"###"#"'' prepackaged doses of I.131 as lodinated lluman

. Serum Albumin.
G. In terstitial, Intracaultary, or Surface Training and expe rience criteria for this

Treatment of Cancer with Radiatson Sourxs. procedure are-
Active practice in therapeutic radiology 1. Three hours of training in the use of the

with a minimum of three years' experience. instrument and basic radioisotope handling
techniques.

Note: in lieu of the above experience, the physician 2. Active participation in the performance of
should be a qualified specialist in a field appropriate to the three blood volu mC deIe rmin3 tion with the
proposed use with specialized training and expenence in .

instrument.radiation dosmetry and at least three years' experiena in
interstitial, surface, or intmcavitary use of rawation sources. Uses of other byproduct material not listed in

appendix C are considered to be nonroutine. See
11. Treatement of Superficial Eye Disease With appendix F for experimental and nonroutine uses of

Beta Ray Applicators. byproduct material.

.

|

.
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APPENDIX D

A LIST OF WELL ESTABLISHED MEDICAL USES

ISOTOPE CHEMICAL FORM USE

Cesium 137 Encased in Needles and/or Interstitial or intracavitary

Applicator Cells treatment of cancer

Cesium 137 Teletherapy Source Treatement of cancer

Chromium 51 Chromate Spleen imaging

Chromium 5 i Chromate Placenta localication

Chromium 51 Chromate Red blood celllabeling for
'

volume and survival studies

Chromium 51 Labeled lluman Serum Gastrointestinal protein

Albumin loss studies

Chromium 5 i Labeled lluman Serum Placenta localization

Albumin

Chromium 5 i Labeled Red Blood Placenta localization

Cells

Cobalt 58 or Labeled Cyanocobalamin Intestinal absorption studies

Cobalt 60

Cobalt 60 Teletherapy Source Treatment of cancer

Cobalt 60 Encased in Needles and/or Interstitial or intracavitary

Applicator Cells treatment of cancer

Gold 198 Colloidal Liver imaging

Gold 198 Colloidal Intracavitary treatment.

of malignant effusions

Gold 198 Colloidal Interstitial treatment of
cancer

Gold 198 Seeds Interstitial treatment of
" cancer

Iodine 131 Iodide Diagnosis of thyroid function

todine 13,1 Iodide Thyroid imaging

26
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t

j ISOTOPE CllEMICAL FORM USE

1

{ Iodine til Iodide Treatment of hyperthyroidism
i and/or cardiac dysfunction

5
i lodine 131 lodide Treatment of thyroid carcinoma
i

i Iodine 131 lodinated liuman Serum Blood volume determination
j Albumin

,

!
,

l Iodine 131 lodinated lluman Serum Brain tumorlocalization f
Albumin l

*

s :

i

Iodine 131 lodinated lluman Serum Placenta localization;

i Albumin

Iodine 131 lodinated Human Serum Cardiac imaging for determination
Albumin of pericardial effusions

lodine 131 lodinated lluman Serum Cisternography'

Albumin

Iodine 131 Rose Bengal Liver function studies

Iodine 131 Rose Bengal Liver imaging

! Iodine 131 lodopyracet, Sodium Kidney function studies and

i lodohippurate kidney imaging
; Sodium Diatrizoate,
i Diatrizoate Methyl-

glucamine, Sodium
! Diprotrizoate, Sodium

Acetrizoate, or
Sodium lothalamatej

lodine 131 Labeled Fats and/or Fat absorption studies
Fatty Acids

|

| lodine 131 Sodium lodipamide Cardiac imaging for determination
of pericardial effusions

,

Iodine 131 Macroaggregated Iodinated Lung imaging*

lluman Serum Albumin

Iodine 131 Colloidal Microaggregated Liver imaging

liuman Serum Albumin

Iodine 125 Iodide Diagnosis of thyroid function

Iodine 125 lodinated lluman Serum Blood volume determination
Albumin

Iodine 125 Rose Bengal Liver function studies

;

I

!

!:
,

- - - - _ - , . . _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ , _ _ . _ . . _ , _ . _ . , _ , _ _ _ - , , _ _ , , _ . . . _ . . _ _ . . _ . _ _ . _ _ _.._..._,,. _ -
_
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ISOTOPE CHEMICAL FORM USE

Iodine 125 lodopyracet, Sodium Kidney function studies

lodohippurate,
Sodium Diatrizoate,
Diatrizoate Methyl-
glucamine, Sodium
Diprotrizoate,
Sodium Acetrizoate,
or Sodium lothalamate

lodine 125 labeled Fats and/or Fat absorption studies

Fatty Acids

Iron 59 Chloride, Citrate Iron turnover studies

and/or Sulfate

Iridium 192 Seeds Encased in Interstitial treatment
Nylon Ribbon ofcancer

Krypton 85 Gas Diagnosis of cardiac
abnormalities

Mercury 197 Chlormerodrin Kidney imaging

Mercury 197 Chlormerodrin Brain imaging

Mercury 203 Chlormerodrin Brain imaging

Phosphorus 32 Soluble Phosphate Treatment of polycythemia vera

Phosphorus 32 Soluble Phosphate Treatment ofleukemia and
bone metastasis

Phosphorus 32 Colloidal Chromic Intracavitary treatment

Phosphate of malignant effusions

Phosphorus 32 Colloidal Chromic Interstitial treatment of
Phosphate cancer ,

Potassium 42 Chloride Potassium space studies

Selenium 75 Selenomethionine Pancreas imaging

Strontium 85 Nitrate or Chloride Bone imaging on patients with
known or suspected cancer

Strontium 90 Medical Applicator Treatment of superficial eye
conditions

Techrietium 99m Pertechnetate Brain imaging

Technetium 99m Pertechnetate Thyroid imaging

Technetium 99m Sulfur Colloid Liver and Spleen imaging



- - - - - - - _ _ _ _ _ . . __ __ _ _ _ _ _ . _ _ _
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I A LIST OF WELL ESTABLISIIED MEDICAL USES 29

ISOTOPE CHEMICAL FORM USE*

Technetium 99m Pertechnetate Placenta localization
,

Technetium 99m Pertechnetate Blood poolimaging

Technetium 99m Petechnetate Salivary gland imaging

.

Technetium 99m Iron-Ascorbate- Kidney imaging
Diethylenetriamine
Pentaacetic Acid

*

Complex

| Xenon 133 Free Gas or in Diagnosis of cardiac abnormalties

f.| solution Blood-flow studies
I Pulmonary function studies

!

l
.

:

|
|

|

|
|

.

e

!

I
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APPENDIX E

SAMPLE APPLICATIONS

1. Sample Application No. I is a Form AEC-313 2. Sample Application No. 2 is a Form AEC-313
and -313a request for an institutionallicense. and -313a request for a private practice license.

.

30



SAMPLE APPLICATIONS 31

APPLICATION - SAMPLE 1.

313 AtomlC ENERGY comul5$ SON
Foa. AfC.3)(l1- '** .eer.=.4

io Cri so APPLICATION FOR BYPRODUCT MATERIAL LICENSE a a.- ~. ~. a- m .

,~st.uCnous _Co.ge.e .. i e h i. i . s is i op,hc.ho.. i, op,hc is vo, oi .e . i.ce se. c ,ie.e , . s i h,o h
7 .a .d.co.e . o. e, cho es .. . e ,,0 .s . .es.ed ..s . e . i 5 U s.,pi..e se.ee,s e .ecesso,,. ,,,i.
.use be co.pleted on all opphcohens. Mai three cop.es 00: U.$. Ate ec f ee.gy C stoon Wosh agt.a. O C., 205 5, Astentioni hosopes s,anch,
D4.tsi.e of Mete,lets Licensing. Upon opp,o.of of th.s opphcohon, the opphcoat li eece..e on AEC S P,*dwe' Mo'e,.e. L* cease. An AEC Sy-T
produs Mee .ol License .s essved en occordoace w.th the gene,oi eeque ears coneo.a.d in Tette 10, Code .8 Fed-ol Regulatens Pod 30 and she Licensee
en subiert p. T. ele 10. Cod. of Fed-el Reev8ehoas. Po,' 20.

1. (.) NAME AND STffET ADOaESS of APPLICANT (8, M.9 , Sr., b. spot.I, (b) $ftfET ADDRE55tf 5| Af WMSCM BYPRODUCT MATEelAL WsLL SE USED (ff.

m. s e,n , s e (.) s

XYZ llospital (Same)
Radioisotope Service.

234 West Main Street
Colesville, Illinois

2. oEPAnimEnt to use smoouct MArtew 3 PeEvious ucause wu-unist en m pa s., e.on ., .

n ee. pl h.e d p 6., j

Radioisotope Service

isoeviouAL u,sttisi.
Criou oreiCru rNo .# ,r-n ,.* ,

,.e ,tu s nu. .# 4, 4 =.j .n. n .s. - * n, s. aioiarr>w Peor4.
. nn .m.a.s c. e.-.noe, <* .n; , s .m- m n h.s . A ..,n,.

9) p.r . .s N 8 d 9 )

John A. Doe, M.D. Roger D. Doe, M.S.

4. f.) STPtoOUCT MATEalAL. (f "- (b) (MfmdCAL AND/oe PHYS # CAL foam AND MAXIMUM Num8E8 or mLLeCutlES of IACM CHEmlCAL AND/of PHY$.
e.d 6., .i ch ) ICAL Foam TMAT You WILL POS$f $$ AI ANY ONE TIME. (# d.d .oure.(si .l .e e .I 8.cfur d.i

6..a -..,ws s

A. Iodine 131 A. Iodide (Liquid) 100 millicuries
B. Iodine 131 B. Iodide (Capsules) 5 millicuries
C. Iodine 131 C. IHSA (Capsules) 1 millicurie
D. Iodine 131 D. Labeled Re.ul Function Compounds (Capsules) 5 millicuries
E. Phosphorus 32 E. Soluble Phosphate (Individual Preparation Doses) 20

millicuries
F. Gold 198 F. Colloidal (Liquid-Individual Prepared Doses) 200

mil 11 curies
G. Cobalt 60 G. Sealed Needles (X Company, Model Z) 200 millicuries
11 Strontium 90 H. Sealed Medical Applicator (X Company, Model B) I source

of 50 millicuries

7. DESCaint PuePoit Fot WHICM SYPRODUCT MAff MAL WILL BE USED (W byprod.es ,.8 f., % , suppl. at A (F.,. AEC-J I3.) e be

# 6n *,e -.e . . m. s-. .a . 4.s . ch m. se d s.: ". .e me e-e2. c - </- d.~e .v..e s .# m.s
.s.s s. - -n se e .e .,.ei., d.)

See Supplement 313a for human use.

A-G Research studies in animals.

(Cea a d ,se s.41

- - . - - - . _ , . , - - - . , - - . , . . - . . , . _ . - - , . - . , - . - - , . , . . . . , , . - - . _ _ _ - , , _ _ , _ - . . , . _ . - , . - , . . . . _ _ . - . _ , . , . - - , , , , , , - . ,-
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'

P.ge f

TR AINING AND EXPERIENCE Of EACH INDfYiDt' Al NAMFD IN ITEM 4 (um swl a.sof .he .f a.m.,P)

e me oc =A .~o o o, oN r ,0. ,0.m. CoU.s.
ou.AnwiwoWNEet T9AINED gg A gc,,, g, .,,y g o i, e,,,,,,,

. e. .,i .a . s . University Mospital
Durham, Missouri 3 yrs. _( vn)__._

N. Ye. ( N.)**.*=

& .a. , . a ...
.a ......a ...a . ( v..)" " (v) N.N.

_. .

o a i..im. . h . m. n n ( v..) N.( v..) N.
.a . . .w. ..,

. _ _ . _ .._ _ _ _ _ _ _ _ _ _ . _ _ _ _ . _ _ _ _ _

a .a. I (va)" " Yu ( N.)N.

9. tIPf SIENCf WIT.e eADEAfiON (Adv.i .I .Jd e gm. ., pue f t up )

150f0Pt maXin.um Amount j w eat f urtelENCE WA$ GAINED OURAflON oF (KPitif NCE TFPt Of USE

I-131 100 mc. ,5 University llosgital 3},rs. Diagnosis Therapy

F-32 30 mc. Therapy"
" " "

Au-19E 200 me. Therapy
" " "

Co-60 200 me. Diagnosis, Therapy
" " "Cr-51 100 uc. Diagnosis

Fe-59! 100 uc. Diagnosis" " "

10 RADIATION DETECTlON IN$IRUm(NTS (U.e .uppee ea I sh .i re. y )

fvP NUan8E R RADIADON $EN$fffVITY RANGl wlNOOw THICENE$$ US$
diri.Ied.

f OP INSIEUmf MIS
e d d.8 .w h., of e. arm AV All ASLE Of ftCTED f.w /hr) ( gn. ) IMe.dar g. ey.g .ema,.gj

0-10 3.5~---~ S'urveyin'g' ~
~

Z Instr. Co. Model 1 1 beta
GM Survey Meter gn,J,2

Z Instr. Co. Model 5 1 beta 0 - 5000 20 Monitoring

Ionization Chamber gamEa
Z Instr. Co. Model 21 1 - - - Measuring

Scaler
Z Instr. Co. Model 18 1 - - Measuringgn-a

Well Scintillation
Z Instr. Co. Model 23 2 gamn - - Uptake

Seinr411ntinn Prnho,
iI. mf THOD. f GEQUENCY, A.O St ANDAeD5 USED 94 CAlfGEAflNG D.57EUmENT$ Ll57tD Atovt

Survey Instruments Monthly, Cobalt 60 standards
.__Jieasuring_and_. Uptake _weeklyJLeandard Solutions
12. Ptm SADGE5. DO$1mf YtE$, ANO StO A55AY PeoCIDuetS USED. (f. 56. b.dg , .fy e.d s #.6, , d pre. g. ., s pa 3

Film badges by Johnson Co. (Frequency once per month)
XYZ Co. Dosimeters worn in therapeutic work. Range 0-200 mr/hr (Frequency read dai13

INFORMATION TO BE 5U5m17TE0 ON ADDITIONAL SHEETS IN OUpLICATE
, i, .Am,.. .ND. . Pm.NT D.__._.- - . , _ . . ... -.

s e *., .=*.4 <C.i. ,) (v ) N. See attached.

! i4 eADiAnoN Peof CnoM PeoGe&= o 6. 6 ,,. ,, . - . n...i6
a -.a 6.. e..w.. . . . s ,. i a 4 .,, i. ,< i ..** .. -

. . a s *. .

See attachea
| is .Asri oisPCsAL = . i s -. , . .., s , O. 4 s .g * -ai

d*8a*Tt''M**En*M*$IYoidTEmTY8uY$ed'*rY*IfiEe* *d*To'mIY'' f&d NES. E T Ci1ED hEb
* CEaTwlCATE (Tline se n me, e be ipsee a by applicea'l FOR ANNUAL USES

N Bf Mall OF THE APPtsCANT NAMED IN ETE 3. Citf.f f IMAf THIS APPLIC AflON IS
te. THE APPLICANT AND ANY ottsCIAL Enf CUTING THIS CERYtr.CAff O.oNS. PAaf 30. AND THAT ALL 180emanON CONTAINED HEfflN. INCLUD4NG ANTPREPARAD IN CoNFOpmdTV wtTH Tfftf ID. CODE Or FtDeeAL etGULAT

GUPPLEmfMf$ ATTACHED MtBEfo 15 feUE AND COcefCT TO THE DEST OF OUa ENowt!DGE ANO NLIEf.

XYZ_Rospit_al _ _ _ _ _ _ _ _'

A, . i %.,
,

Dai. annuary 3. 1972 sp. _____J cid lo ..e __ _
Hospital Admin strator

t.n. s *ey., .aw e

w AeNoso.-i e v. s. c., su . io0i, A i .e J 2 s. iv4 s. 42 se 149. 6.. .e . . e .a.A . . ne.n, e.i.. .e .,

, ,f u ., e, .e m. us. a s , , 4 .

..._ .a .._na-...
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FORM AEC-313 persons authorized by the Medial isotopes Committee
shall have access to the storage container.

Item 13 Weekly surveys will be made with a GM survey
meter in all areas where isotopes are handled, stored,All isotopes are received and stored in the

radioisotope laboratory. This facility is equipped with r dispensed. In addition, each room vacated by a
patient having received therapeutic doses of materiallead storage containers, portable lead bricks for
will be surveyed and decontammated if necessaryshielding, remote handling tongs, work benches, before occupancy by another patient.

sinks, trays, waste containers, and similar equipment.
.

See attached sketch oflayout. All repair and maintenance of sealed sources as
The isotopes treatment room is used for the well as leak testing will be performed by the X

ad ministration of isotopes and for the uptake Company.
m e as u r e me n t s. The uptake and measuring When not in use, the cobalt 60 needles will be

'

instruments are located in this room. The room is stored in containers which limit the radiation level at
equipped with examining tables, laboratory bench, the surface of the container to 200 mr/hr or less and
sink, and waste container. See attached sheet for to 10 mr/hr or less at one meter from the center of
ammal uses. the container. For portable containers, the radiation

level will not exceed 50 mr/hr at six inches from the
Item 14 surface of the container. Portable containers will be

equipped with a secure locking device. All transfers of
All isotopes must be procured by the Chief, needles from storage containers to transfer containers

Radioisotope Service. shall be done behind lead shielding using remote
isotopes will be stored in a locked storage handling equipment. See attached sheet for animal

container in the radioisotopes laboratory. Only uses.

PROCEDURES FOR USE OF BYPRODUCT MATERIAL IN ANIMAL RESEARCH
PROGRAMS

All samples of byproduct materials to be trash after all labels denoting radioactivity have been
administered to animals will be prepared in the removed.
radioisotope laboratory on easily decontaminated Sacrificed animals containing byproduct
surfaces or in a ventilated hood if necessary. Rubber material will be stored in a freezer until they have
gloves and laboratory coats will be worn by personnel decayed to background and then buried on hospital
during these preparations. Remote handling tools are property.
available and will be used when necessary. All Animal cages will be decontar.7inated with
pipetting of radioactive material will be performed detergent and scrub brushes. Rubber gloves will be
with a remote pipetting device. worn by personnel. Contaminated water will be

Experimental animals will be caged in a room ilushed down the sink or floor drains in the animal
adjacent to the radioisotope laboratory. The animals room.

,
will be injected with bypr.3 duct materials either in the The animal room and laboratory will be surveyed
animal room or the radioisotope laboratory. The for contamination and radiation levels after each
animals will remain in cages until their excretions preparation and/or administration of radioisotope (s).
contain only background amounts of byproduct The animal room will be locked unless attended by
material, or until they are sacrificed. authorized user of byproduct material or the

The excreta from the animals will be disposed of radiation protection officer.
into the sanitary sewer in concentrations not
exceeding those specified in section 20.303 of 10 FORM AEC-313a
CFR 20, with a total disposal not to exceed I curie
per year. Item 7

All dry byproduct material waste will be
deposited in properly labeled metal cans provided in MEDICAL ISOTOPES COMMITTEE
the laboratory and animal room. The cans will be
lined with disposable polyethylene bags. Short-lived Established by authority of Jack R. Jones,
waste will be stored until it emits only background Administrator of XYZ llospital as the administrative
levels of radiation as measured with a survey meter at body responsible for safe use of radioisotopes and
contact. The waste will then be disposed ofin normal radiation devices within the XYZ Hospital.

._ __ __ _ _ _-- __ _ _ _ _ _ _ _ . _ - _ __ . _ _-.
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A. Membership: Nuclear Studies basic radiation
JOllN A. D. DOE, M.D., Chairman protection course and attended a

16-week course at Purdue University onJOlIN Q. PUBLIC, M.D., fathologist
TilOMAS N. ANDREWS, M.D., Internist counting technique and research uses of

ROGER D. DOE, MS., Radiation Protection radioisotopes.
1957-Received a MS. Degree in llealth

Officer
B. Experience: Physics from Vanderbilt University.

19571959-Directed graduate students
(1) JOllN A. D. DOE, M.D., Chairman research and use of isotopes at Purdue1947-Medical Degree, University of University.

Arkansas School of Medicine. 19591960- Taught the staff and graduate
1952-Diplomate Ame rican Board of special counting techniques; radiationRadiology with the Medallion in

' Nuclear Medicine. Attended the Oak
Protection, and r a dioisotope
methodology.

Ridge Institute of Nuclear Studies in
1951. C Committee Responsibilities:1952 1962- Used iodine 131, phosphorus See a ppendix B of this guide for typical32, gold 198, for diagnosis and
treatment, cobalt 60 implants, and committee responsibilities,

iridium 192 as encased seeds in nylon
D. Committee Administrative Irocedures:ribbon in treatment, and chromium 5l

See appendix B of this guide for subjects to be
and cobalt 60 for diagnostic procedures. covered in submitting application.

(2) JOllN Q. PUBLIC,M.D.
1949-B.S. Degree, University of Pittsburgh FORM AEC.313a
1951 -M .D. Degree, University of

Pittsburgh. Item 4.c
1957-Diplomate of American Board of

Pathology. SAMPLE
1958-Attended the Oak Ridge Institute of

Nuclear Studies basic radioisotope
NURSING INSTRUCTIONS FOR PATIENTS

technique course in 1959 attended the RECEIVING COBALT 60
Oscar B. Just Clinical Training Course
for Pathologists. Patient1959-Present-Used iodine 131, chromium

mc of cobalt 60 was inserted on51, cobalt,60, cobalt 58, and iron 59
for diagnostic studies. at p.m.

(3) TIIOMAS N. ANDREWS, M.D.
(1) No patient is to be released from the hospital1949-B.A. Degree, University of Rochester,

until all radioactive cobalt is removed.Rochester, New York.
1953-M.D. Degree, Rochester School of (2) No adjacent patient or visitors shall be within

... feet of this patient.
Medicine

1954-Attended the 1954 class of Oak Ridge (3) Nurses or other attendants shall not remain in
Institute of Nuclear Studies.

the immediate proximity of the patient for more

1958-Attended the Columbus University than a total of ... hours per day.,

postgraduate course and the clinical use (4) Unless otherwise notified, all excreta may be
of isotopes under Drs. Feidelberg and disposed ofin the normal manner.

Quimby. - (5) No needles are to be removed by anyone other

1959-Diplomate of American Board of than the physician (s) named above.

Internal Medicine. (6) If a source needle is accidentially removed or

1959.Present-Used iodine 131 and works itself out, do not handle; immediately

phosphorus 32 for diagnosis and contact Dr. Roger D. Doe (Extension 3680).
(7) In the event of death, immediately notify Dr.j

' therapy.
(4) ROGER D. DOE, MS., Radiation Protection Roger D. Doe (Extension 3680) or Dr. John A.

Doe (Extension 5122) and do not remove theOfficer
1956-Attended the Oak Ridge Institute of body from the room.

.-. - - -
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LE AD BRICK 5
O LEAD

CONTAINERS I I HOOD
Q | 11N K |
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\

l WASTE
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etc.
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| (Downswirs) |

/
'

| BENCH

.

WASTE
ICONT.

ISOTOPE TREATMENT ROOM

WALL
SCINTILL ATIO N
COUNTER

9

U PTAK E
INSTRUMENTS EXAMINING TABLE-

\CHAIR
I

|

. - . _ _ , . . _ _ . . . . , _ _ _ _ _ _ . . _ . . . . , _ . . . . . . _ _ _ _ . . . . _ _ _ _ _ _ _ _ _ . _ , _ _ _ _ _ _ _ , . _ . _ _ . _ . , _ _ _ _ _ . _ _ . ._ ,____.__ _ ____ ,,. . _ ,.__ . _ _ ,._ _ ._,.
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FORM AEC-313a SUPPLEMENT SHEET
I#'" item 13

S AMPLE FACIUTIEs AND EquieuENT

NURSING INSTRUCTIONS FOR PATIENTS RECEIVING Facilities consist of an isotope preparation and
GOLD 198 AND THERAPEUTIC DOSES OF IODINE storage room and a diagnostic room where doses are
E administered, uptakes measured, and samples counod.

The storage and preparation room contains a stataless
Patient......................................... steel table covered with absorbent paper, sink, remote

This patient was administered ...;.... me of .......- handling equipment, labeled waste disposal containers,
3 and closet where isotopes are stored in shielded con-

tainers and behind lead bricks.a.m.

on ......... ............ at ............ p.m. g

RADIATION PaarECTIoM PaoonAM
................................................" All radioisotopes are procured in pre-calibrated as-

sayed individual doses and stored prior to use behind
. (1) If patient's clothes or bed linens are contaminated lead shields in a closet in the preparation room. During

by fluid originating in the patient, notify the above administration of doses to patients, rubber gloves will,

physician. be worn. The preparation room, storage area, and
(2) Wear rubber gloves while handling contaminated diagnostic room will be monitored daily or after admin-

objects. Place gloves in " contaminated" con- istration of isotopes to patients. Uptake equipment
tainer after use. and portable survey meter will be checked daily and

calibrated monthly. Isotope shipments are monitored
(3) Nurses or other attendants shall not remain in the immediately upon receipt as a check for damage,immediate proximity of the patient for more than

a total of ...... hours during ........... leakage, or contamination. Permanent records are
**H* maintained on all radioisotopes, shipments, doses ad-

(4) Visitors must remain outside of tape on floor and ministered, waste disposal, exposure of individual users,

patient must remain in bed while visitors are in the and any transfers of material to other authorized
room during . . ..... .. .. persons.

' Item 15
(5) Unless otherwise noti 6ed, all excreta may be WASTE Disposal

disposed of in the normal manner.
(6) The patient may be released from the hospital Liquid waste will be disposed of in accordance with

af ter ...... days. The above named physician section 20.303 of 10 CFR 20.
Solid wastes such as paper cups, tissues, empty isotope

will make this calculation. containers, etc., will be deposited in labeled waste con-
(7) In the event of death, immediately notify Dr. Contenu of containen d M remM dahtainen.

Roger D. Doe (Extension 3680) or Dr. John A. by user and stored in locked closet for decay to back-
TtteseDoe (Extension 5122) and do not remove the ground level as measured by GM survey meter.

body from the room. Dr. Doe will issue appr* articles will be disposed in normal trash after removal or
priate instructions for handling cadaver. destruction of radiation labels. Contaminated in-

(8) When patient is discharged, room will be surveyed struments, syringes, etc., stored for decay to back-

for contamination before remaking room. ground in same closet.

_ _ _ _ . - _ _ _ _ _ - _ - _ _ - _ _ - _ -
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Umnto States Asonst Eue.ov Cow ss.a=F.,m AfC-313e

io"-g2]o APPLICATION FOR BYPRODUCT MATERIAL LICENSE-MEDICAL '*7,.*,7"';'d, 3._,,,,,i ,.
;

P.oe t $UPPLEMENT A-HUMAN USE

if byproduct moserial is for " human use" (internal administrohon of byproduct material, or the radiation sherefrom to human beings),
i complete lhis supplement and anoch so the applicahon for byproduct material license.'

t w)u$iNGPwr$oAN$N=E (b) NAME AND ADDtt$$ Of APPUCANT (d d 8 .no b.m twH
,

John A. doe, M.D. Same as Item 1(a) Of Form AEC-313

2. THE U$ LNG PHY$40AN IMDeCATED ASOWf IS LICEN$fD TO Dl5 PENSE DGUGS IN THE PRACTICE OP MEDeONE SY A $7 Aft Os fitRITOtv

,
Of THE UNITED STAft$. THE De$tatCT OF COLumeA. OR THE COMMONWEALTH Of PUEETO alCO- (YES ) NO

C.af AN$wff

3 A $fATEMENT Of U$1NG PHf14CIAN $ CL8HICAL RADOISOYOPE ERPfRIENCE (PAGE 3 Of THi$ $UPPLEMENT)15 $UtmITTED IN $UPPOef
OF THIS APPUCATON. IF AN$ wet l$1!.Q. USE PAGE 2 07 THl$ $U*PLEmENT TO EKPLAIN OR #f FER TO OTieER APPUCATON Os \ YE$g NO

f
; /
i RELATED DOCUMENTS ON WHICH THl$ PdORMATON APPE AR$.

C=Cu Au$wfe
f

PROPOSED DIAGNOSl5 OR TREATMENT

e w) DE$ Cast PuePOSE fos wHeCH syPeODuCT mAftalAL WEL DE U$ED INCLUDING $PEOFIC CONDITIONS Of De$ EASES TO BE DIAGNOSED OR ftf ATED

(U.e p.g. 2 d a.r yl-

See page 2.

ini cHEmCn roem m$fEne'>

See page 2.<

e-

4

1

4 a ) Dr$ Case PeOCrDunf$ wHiCH wEL of Os$fevtD fo =Nimit HAzAnD reOm HANDuNG. STOeAGE. Are Di$PO$u Oe THe svPeODuCT mAftein.
; 1. Stored in lead containers in locked stored area. 4. Sealed sources will not

| 2. Handling by remote contrO1 and shielded dose cups. be Opened.
3. Disposal via sanitary sewer system, Cobalt 60 and 5. See attached nursing

Strontium 90 returned to supplier for disposal. instructions.
(d) DE$CRFTON AND $KfTCHES OF $PEOAL devic 15 TO SE USED FOR ADWN15TERING SYPRODUCT MATERIAL TO HUMAN GEING$ A8f TIS h)(1) ATTACHED lufttATUnf RErf tENCES WEL $UFHCfl opag auswg,

{2) ON FEE WTTH THE t$0TOPf 5 BaANCH y,,

RiffR TO APPuCATION NO usC1f AN$wff I

$. PROPO$fD DOSAGE SCHEDULE
wi __ s. n, .d a 6, .d i *., in d . s..a d . . . ,.d .P,,.P, . e., : ., . e d..

.h.n fr 6.s, Aa.d u.c (gold d.. c.6.h a din. .es ) s. s.p.e. h I., eh c ade.a d. ( p.g. 2 d n.c.w.ry):

See page 2.

(b) e4WESTIGATIVE PSOPOSAL fos ERPf almENTAL, N(W OR UNU$UAL HUMAN U$ES 95 ADACHfD ( A.e.c4 a nt ( )d id 6 d. n .f d 6. ..s d. d d e. a 6. df. 6 s in . Cauf ANSwfe
.w d .ar. 6., .ad em. s (. . . 6.ad. n

*
6. IF SvP900UCT MAflMAL WEL _NOT SE OSTAINED IN PRECAutaATED FOtm FOR ORAL ADWNI$TRATION Oe IN P2fCAUSRAffD AND $fEtsuZED FOsm rom

PAAfNfit4 ADMP85TRATION. DESCRISE IDENTlHCATON. PROCE$$4NG. AN S $f ANDARDIIAflON P90CEDURES:

Obtained in precalibrated form.

F. THE PROPO$fD U$f Of SYPeOD. JCT MATIRIAL HA$ SEEN. Of WILL BE APPROVED SY THE mfDICAL 650 TOPE Com-
( Yt$) NOmffYff. OfGI AN$WER

HOSPITAL FACluTIES FOR INDIVfDUAL PRACYlCE USE ONLY

0 (.) THf APPUCANT HA$ COMPLETED ARRANGEMENTS foe A HO$PITAL TO ADmi RADtOACTIVE PAflENTS % HEN.
ORGIAN$WER YE$ NO

EVER ADYtSA8tf
(b) A COPT OF INSTRUCTIONS TO SE futHISHED TO THE ho$MTAL A$ TO GADIOLOGICAL 1AFfTY PRECAUTIONS

TO .E TAKEN Are AVARAKE R ADI Afl0N IN$TRUmENT ATICN t$ Af; ACHED CNCLI AN$WER N

-- _

- - - - - - . - . - . - . . . . . ...-...- _ . ... -. - - - . _ _ _ _ . -
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UNITED (IATES ATOmlC ENERGY Commi% ION
5 . AfC.3 2.

iiii si APPLICATION 7R BYPRODUCT MATERIAL LICENSE- 5 DICAL
'**'3 UPPLEMENT A-PEECEPTOR STATEMENT

Th.s page .s to be completed by the appl. cone physecian's preceptor. If more than one preceptor is necessary to document
emper ence, obto.n a separate statement from each. Bock of page may be used for comments.

e. NAME AND ADDGE55 Of APPUCANT PMM.CIAN (b.cha bP C )

John A. D. Doe, M.D.
XYZ Hospital
Colesville. Illinois

80 CLIN. CAL TRAINING AND EXPERENCE OF ,MVS.C:A'4 N%MO N I"*4 * A3C'vE

, (91 (C) (D)iA
N. C..e. i. I.eg P., g

N.. C .. Ob.ee. 4
150fo,f CONDITIONS D.AGNO$fD OR TREATED (5. 1 bey bei..) P., . .h i5ee J bey b.4 )

4. I 3 Diagnos.s of thyro d funct.on

D.lchon studies
Escret.on stud.es

Bro n tumor local. sot.on

Scann.ng stud.es

Treatment of hyperthyro d.sm

Treatment of card.ac conditions

Treatment of thyrood corc:=

P-32 Treatment of polycythem.o

Soluble Treatment of leukemio

Treatment of bone metastoses
,

fumor local.aos.on
intracov. tory treatment

interst.t.al treatment

Au-198 intracow. tory treatment |

Interstitial treatment
$conneng studies

Cr-5i Blood determinot.ons

Scann.ng stud.es

Co-58 or **8"*'i' *I P*'"'***""**'Co.60
Co 60 Inters, t.ol treatment

I-192 latracovisory treatment

Co-oO or Teletherapy treatment
Cs-137
St-90 Treatment of superf. col deseases of the eye -.-

other
Isotopes
use boek
of page

i., Coi iC3.a <Di .

t O .n i . .e . ,w ... 4 . .. 6 . 4. .. . .. , .. .. . . .i

! .,, 4 .wi.,. -.4..i a4~ .

a .. t , n id . .e t.i 4 ... .8 4 en. e, e. 4 4 .ai., . .t

. .-.a .w.m..n , ..un,. .em.4 .a . iw. m. m.
a .e w. m. ,n,

e. .w . 4 n.. 4 .wi., m.
a <<> w.e,. m.,w. .. a . ..a .e4 ,.

.

Ii Darts AND TOI AL NumtER Of Moue 5 OF CUNIC AL EADeOtSOTO,E ttA.NING

June 1958 to June 1971 1,000 hours /
John F. Smith, M.D.,

is n e inAmmG AND emmeNC mDiCAteD AsOve wAs OerAm:0 uNDen twe Surievi5 ON o,

Y.
_

ohn F. Smith M.D.University Hospital Durham 01-00021-01 A

-:N
A L Mi5souri i , .; s ,f unEtudnT3 e.pe CseumnitteeA,-

- .-. -- , ,-- - - - -- - - - .
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P Tw.
' h .e c ,rsTR AiNING AND EXPERIEt OF E ACH |NDWIDUAL NAMED IN ITEM 4 ph. . - .

8 fvPt OF TRAINNG | DUR AtlO,yQ FOtmA,,L COua$f
N OF ON TMt JOS

wMitt Teamed ggasu gc ,i, ,,,,,,, ft,, ,,,,,,)

. e. .,in .a ,, .e d Oak Ridge Institute of Nuclear 1 mo. T 4
~ ~ -

5 '" "* '" "*
Studies, . Metropolitan Hosp., 3 wks '5]era..a=
Colesville, Illinois

6 9.d c w..y .e we.e .e d.,d.a..

v. s. v N.
i .a , eni... ,n .a

*.~a --Sa.m. e Same
-

. A ..a 6 *. , , , ,, ,,, ,,,
.a .. .e d. .. , Same Same

'" "* '" "*
d S..i. .a e#e .e d.e I Same Same

e . E NPf fit.NCf WIT H R ADi ATION ( Ac.vol e .f rod ope. ., egww.fe .spe, c. )

sOrOce"'AJi U;iLCns.7
~

..sdemiss'ist WGANrD ~ l DuaAnoN OF exPteifNcf TvPe OF ust
-

1-131 30 me. Metropolitan Hosp., Radio- 3 weeks Human - Diagnostic

isotope Clinic and Therapeutic

P-32 5 me. State Medical School 1 yr. ('51) Animal Research

C-14 ; 5 Mc. State Medical School 1 yr. ('51) Animal Research j

|

)io eADiATioN DEff(TION iN$fEUA.ENT$ (U.e supple s shee*. .e_ c.. ,, J
_ __

TYPf OF iNSIEUMf MIS NUMSf R RADianOH $f M5fffvifY RANGE WINDOW THICENf 5$ USE

( f g /e J tm ..g. . g me w.gl
_ _ _ _ _ . ._ . =, ha) . _ . . _ = _ .(b 8vd. .ad m.d.8 .u b., .i s h) Av AIL ASLE OfftCTtD

Model XX Scaler 1 Measuring

Model YY Scint. Detector 1 Camma Measuring

Lab. Monitor 1 Beta, j 30,000 cpm' 1.2 - 2mg/ Monitoring
2

Gansna em
i

' 2 Surveying
Survey Meter 1 Beta, |0-50mr/ 30 mg/cm

Gacuna hr
,

1

1I A.i VMOO. FRf 0Jf MC V AND $I ANDAROS U$f D !N C ALLSBAf% WET.Umf Nf 5 LIStgD aggyg
, Calibrated against Simulated I-131 std. each day.
Calibrat5d dgkinst certified Standard once each month....._ - -_-. _ .

,.. . .... -- ._......_... - ......

.I2 .-FEM SADGi$. DOS.Mf ff t$, AND SiO A5$AT PeOC2Duef 5 ustD qFor f.a= 6.oge., .p.c.#, m h.d 4. 8.br ag e.d p,.re g. .m.e .f i , )

XYZ Company Film Sl!d'ge Service - Frequency -- once per month.

INFOltMATION TO SE SUSMITTED ON ADDITIONAL 5HEET5 IN DUPLICAft
is FACmints AND foU P iN, D.i,....... f .,i ,, .6 .

s .., . a cC i. , (v ) No
eADiAn6.HeOiiBTONisOTeATA D .. ; .L. , . 4.. . % .. w .,,i . . a 6 4

i..

w w .* . 6i.. . . . .a .. s r i .. .a i w .- ,. .-.-

* * * ' **"'***''#****""* See attached sheet
a .F- *w.-*==-mO*.,- . 6 44 wwv ,..d sheetis wA$fe D sPOsat n . . i 4. i -. .. ,i.,.a. - .., s ,

See attache6. w , 4.- .s . 4. .w s . .,,. .a - s .c , . i.w

CERTIFICATE (This item must be completed by applicant)
se fMf APPLICANI AND ANY 08FICIAL f EECUT NG TMs1 Cf tfiFICATE ON SE MALF OF TME APPLICANT NAMED iN iff M i, CititFY TMAT TMt$ APPLICATION 11

PetPARf D IN CONFORMifY wifM TITLE io. CODE OF FEDER AL REGULATION $ PAal 30, AND THAT ALL aNFORMADON CONTAINfD Mf tflN. fMCLUDfNG ANT

$UPPLEmf MT$ ATT ACMfD Nffff0. i$ f tVE AND CO.SfCT TO TMt Sf$f OF Oue ENOWLIDGI AND SELIEF

j o_hn.A. D._Do_e,_M.D.
Aw a i

D. January 30. 1972 Br hn.A._D._ Doe,_M.D.

Q. - W
W . .. . <

, d .. . ~, .e *. u. a s i ,4 s. es s. . n,. .s o . .
.n.a .. . . ne.u, e.i N -

w AaNiNo.-i e u. s. c 5- . i ooi, A.. .e s 2 5
..,,.,,..d

....c.1 . - = - . . .

- _ _ _ _ __ _ __. __ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ . . _ . _ _ _ _ .____,____ _ _ _ _. __. . . _ _ _ - _ _



40 AEC LICENSING GUIDE

UHmo Sistus Avo c E eoos Co ess.onForm AEC-3 t 3e

io'M'3o APPLICATION FOR BYPRODUCT MATERIAL LICENSE-MEDICAL '*",,*';'""" . u..oea :' ' , , N

SUPPLEMENT A-HUMAN USEPace 1

If byproduct material is for '' human use" (internal administration of byproduct moser.ol, or the radiation therefrom to human beings),
complete this supplement and ottoch to the application for byproduct material license.

i. i.: UsnG PHvsiaAN S NAmt (6| NAME AND ADDeE15 OF APPUCANT (if 645 b.m it.H

John A. D. Doe, M.D. Same

2 THE U58MG PHY$3CIAN INDICAffD A80VE IS LtCENSED TO DSPfMSE DeUG1IN THE PeACTICf OF mfDKINE SY A $fAff Oe TEmeffOev
OF THE uNrVfD sfAffs. THE DiSTmCr oF ColumesA. Ce rHE Com oNwfALTH OF PUEeTO mCO. (vf 5 ) NO

CaCLf ANswls

3. A STATEMENT OF USING P 9Y51CIAN $ CLINICAL eADlOl50 TOPE EXPEelENCE (PAGE 3 OF THt$ $UPPLimENT) 55 $UsmITTED iN SUProef
OF THIS APPLICATION IF AN$wle 15 N.Q. U$E PAGE 2 OF THl$ $UPPLEmfMT TO EXPLAIN Os effte TO OTHis APPUCATION On ( Yf$ ) NO
eELATED DOCUMENTS oN wHiCH THis P.FoemATION APPE Ae5

Cacu ANsafe

PROPOSED DIAGNOSIS OR TREATMENT

t.: descent PUtrost foe wench syPeoDUCT mATEniAL wiLL sf U$ED INCLUDMG $PfDFIC CONDITIONS On D5 EASES TO 6f DIAGNOSED Of Tef ATED4

,.c a s ,p I 131 as Iodide Diagnosis of thyroid function; IHSA - blood volumeiUN
determinations; labeled renal function compounds for renal function
studies.

ini CHE=Cu FOem AD=Nistief9
Iodine 131 Iodide
Iodine 131 Iodinated Human Serum Albumin
Iodine 131 1.abeled Renal Function Compounds

Ic) Of5CaeE PeOCfDuett WHICH WILL DE Ot5fevf3 TO mlMutIE HA2AeD FeOm HANDUNG $TOeAGE. AND DISPOSAL OF THE SYPeODUCT MAftetAL: DosesByproduct material procured in individual pre-calibrated and assayed doses.
stored behind lead shleid in original shipping container prior to use. Handling by
remote instruments or in shielded containers. 1.abeled waste disposal container
available. For additional information see attached sheet.
(d) DESCerTION AND SEETCle$ OF SPEOAL DEvtCES TO M U5fD FOR ADnuM5ff aiNG SYPeODUCT MATEsiAL TO HUMAN MING $ AafI (NO)

(1) ATTACWD(UTEeATVef eEFfefNCES wiLL $UFFtCfi CeGf AN5wle

12) ON FILE wtTH THE t$oTOPf 3 seANCH
| 08GE AN5Wfe

etPfe TO APPUCATION NO*

PeOPOSED DO5 AGE SCDEDULE&
n m.u e. n, w a 6,, ws 4.w. a.w .a e . 4 . e. i . . .i e.

i.:
*.4.<, a.w ie.iaw 5.e wi .

,s., m..w. .e. ( ,.e. e .,t

Iodine 131 Iodide Up to 25 microcuries
Iodine 131 IHSA Up to 20 microcuries
Iodine 131 1.abeled Renal Up to 40 microcuries

Function Compounds

|b) INVESTIGAffvf PEOPOSAL fos fIPf eimENTAL. NEw oe UNUSUM HUMAN U5f 515 ADACHED Q A cmm e
f g

e 4d ca.d. tm. 8 c de t. b. e l d. d.4.g d f m m.I .h.e d/.s .b .cl .8 3 * u'. DeQf AN$wta \ #

..e ,. d.r .e t... .e. m m w. n

e 8F eVPeODUCT MAff MAL wlLL NOT M OSTAINED IN PeECAuteAffD 7081. foe OeAL AD.etNI$feATION Os IN PefCAuteATED AND STEentlED FOsm Foe
i

PAeENTEeAL ADutM$feATIoN. DESCetet 3DENilftCAT10N. PeOCE558NG. ANS $TANDAeDIZATION PeOCEDuets
i

tbt applicable.

F. THE PeOPOSED Uit OF SYPeODUCT MAfte AL HAS MEN. 04 wiLL M. APPeOvfD SY THE MEDsCAL ISOTOPE Com- Vf5 NOOeaf ANswfe
mirrEf. NONE

HOSPfTAL FACILITIES FOR INOfVIDUAL PRACTICE uSE ONLY

(.) THf APPLICANT HA$ COMPLETfD AseANGEMENTS fos A HOSPITAL TO ADWT RADIOACTIvf PATENTS HHfN-Ceaf ANswfe ( "5) NO
$

Evfe ADvisAaLE See attached sheet
MS NO)16) A COPY OF sNSfeUCh0NS TO GE FueM5HED TO THE HOSPITAL A1 TO eADOOLOGICAL 5AfffT PeECAUDONSCE 87 M$wyg

TO .E T AEEN A.e Av AM ARE GADIAftoN IN$feUmfMTATIC.N 85 ATTAC).ED

I

- - - , - - .. - - - , . - , .-
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} SAMPLE APPLICATIONS 41
!
l
4

) UNITED 1TAfis ATOauc ENERGY COMMisSlo*4
1 e.. AEC.313,

1 o ven APPLICATION 7R BYPRODUCT MATERIAL LICENSE- 5 DICAL i

'***3 #UPPLEMENT A-PRECEPiolt STATEMENT

IThis page is to be completed by the applicant physician's preceptor. If more than one preceptor is necessory to documenta
i

3 esperience, obta m o separate statement from each. Back of page may be used for comments.
'
4

e. NAME APO ADDRESS or APPLEANt P.OWAN (l.d.de lBB C.de )

! John A. D. Doe, M.D.
| 502 Medical Plaza

Colesville, Illinois

f 10. CLHCAL TRAINING AND EXPERENCE oe PHrs.CIAN Nhfo IN I'M # ASovt

IAl III (C) (o)

isorore CoNomoNs o acNoseo on retario N..C ..o6. .g N..C. i..M gP., I
,

is.. t .. a., 6.i.. e . (s : i. 6., 6 4 ,j
i

j I-131 Deognoses of thyrood functioa 3 15
Dilution studies 1 5.

. Encretion studies 1 6
I

j Brain tumor localization

! Scowng studies
4

| Treatment of hype thyroidism 2 O
I
j Treatment of card.ac conditions

| Treatment of thyro d carcinoma 1 0

| P.32 Treatment of polycy.hemio

| Soluble Treatment of leukemea

Treatment of bone metastases
Tumor locolaration,

{ intracovitory treatment

i laterstitial treatment

Au-198 intracavitary treatment ]
Interstitial treatment
Scanning studies

Cr-51 Blood determinations

Scanning studies

Co-5 8 or
Diagnosis of pernicious mmioCo-60

Co-60 Interstit,al treatment

|-I92 Intracovitary treatment

Co-60 or
Teletherapy treatment

Cs- 137
j Sr-90 Treatment of superficial diseases of the ey,

Other
isotopes,

Use back
of page

u.e Col. (C) d (ol .

o6. . 6 ia ... .e .i .,,,,4ai.,.6..4..,...........<6....a...<...6,..,.6...6,,..6.,,..i.4.<.
,

2. e. . . 6 .e i.i a .. .t , t. e . . ..i , e., ,w- 4 4i., .
.w .-.w e=6. ,.6w m..u.6 ... .e .a i.a. .e.6.a. 6., .

ia. ..u .e . . w .w ei . .e e.% 4 :<i a .w .e i..- = .-6i. m. ,6 =7
.. . .a = e.n.. , m. ,6 4-. .w e. *. .e e,

ii. oarrs 4No rotat Numaen oe Nouns or Ctucat amosoisoroce vaanNo June 30, 1971 to July 21.1971 hours
,

is. me teammo *No exceenNC mo.carto aeove was ostameo uNoea me surtsvisioN o, John ,Iones. M.R.

u

Metropoliaan Hospital 02-00034-01 3bhn Jon , M.D.
,,

m, A. . 6. N i no , e- ,ie_V,,,,.,,,_J
__ __ s1_ viiJ_

vv --J ---- --- thaLrman, 1SoLOpe bogun1LLee----,

i

!

i

,

|

_ _ . _ - _ . - _ - . -____ _ _ _ _ _ _ _ . . . - _ _ . _ . . _ . _ . _ _ . _ _ _ . _ - - - _ . . _ . _ _ . . . - - ~ .--
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EIII HpSPlIAh

January 2, 1972

John A. D. Doe, M.D.

502 Medical Plaza
Colesville, Illinois

Dear Dr. Doe:

We are pleased to advise you that the City Hospital
Board of Directors has approved your request for per-
cission to admit patients containing radioactive mate-
rials in this hospital.

This agreement is made with the understanding that you
will provide the necessary instrumentation, radiological
safety and nursing instructions for hospital personnel.

Very truly yours,

Iteem, M.D..

Hospital Administrator

.
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APPLICATION SAMPLE 3 m PRIVATE PRACTICE ,

Pergi AfC-313 AtomlC ENERGY CommlS$10H

i0 M'h APPLICATION FOR BYPRODUCT MATERIAL LICENSE
'' *ao' - > = 2r*

!
1
1

msf.uCnONs._Compie.e no- i are i. a me is e. ei e,,ime.- a e,pi.<e.,e. is ier ,e.emoi of e i e se. .em,ie,e , .- i .h.e ., i

7 ea e,ed e.e fe,me e. er -

must be completed on all oppliapiens. . i. .he -,,em e-.es.ed 4. i. ems . .,e
h i s. use s.,,iemen,ei shoo.s .here e. esser,. .som i3 ,

Mel three ceases to U.S. Asemec Energy Commissen, Woshington, D.C., 20343, Aneateene Instopa trench, i

Olvislen of Meterials Lleseelag. Upee opprovel of tems opplecoteen, the opplicent unil receeve en AEC Syprodvet meteriel License. An AEC f . |f

peduct meternel License is issued en accordance with the gemeeel requiremones coreosaed in Title io, Code of Fedcol Ragwietens, Pere 30 and the Licensee !
'e subsect to falo i0 Code of Fedcoi tegulehens, Pen 20.

l. (e) Namt AND STREET ADDetS5 OF APPLICANT. (inessfuesen, dire, beepseef, {bl $TREfi ADDef S5(ES) AT WHICM SYPRODUCT MATEasAL WILL SE USED. (N
p-ee enc s d.n e.e s s f.s s

John A. D. Doe, M.D. (Same) ,

502 Medical Plaza |

Colesville, Illinois

|

2. DEPARTmfMT TO USE SYttODUCT MAftt Aa 3. PaEvlous LICENSE NUMSER(Sk (W sus e en for - ' of e i

6 cease, paesee mecase end g.we ownber s 4

Private Use |
|
|

4. NDIYiDUAL USER (5). (Neme end lade of indevedwege) wee o.af wee er erecsfy S. AAD4ATION P90TECTION OFFICES (Nones of perses desegne ed es . pre-e

m<er .# e n.e. 4 a d.es us,. An n e.m. et ne e , e, d ..n.e. e sa 6,,,ea,o mee-es. c e e , e.d .-e a me.se e m.d se<ee e
,i pe,-e = nomeae.d ,s

John As D. Doe, M.D. Roger De Doe, M.S.

!

4. tel SYPRODUCT ssAitEIAL. (flemea8e (6) CHEMICAL AND/OR PHYSICAL FORM AND MAKIMUM NUmste Of autucua1ES Of EACM CHEMICAL AND/OR PHYS.
edom. ,me,.# a; iCAL roam TuAT vou mL Possess AT ANv Ow Tu (n so.aed es, or.t eso. noe m .t :__. moder

Iodine 131 Iodide (Capsule formY e*very per eeuree ) ies
amenbar, aumber of sowres end see*

2 mil 11 cur

Iodine 131 Iodinated Human Serum Albumin (vial) 1 millicurie

Iodine 131 Labeled Renal Function Compound (vial) 1 millicurie

I

F. OtsCatSE Putfo$t Poe wMICM STP90 DUCT MATERIAL WILL 9( U$fD. (W byprod,d metersel e for "homme woe." siepaemene A (form AEC-3 f 3es must he eme-
passed m lov of sue seen W byproduce neederof e e she form of e esened sowie, sardude We amene eid model awaber ei che e n'*2* 8- ead/or de'"e iae

. hah she sowce wolf 6e essred med/orused.;

Human Use - See Form AEC 313a (attached).

ete ed en ee orge sedel

I

l
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44 AEC LICENSING GUIDE

U"me $'arel AioaC E.aeee' Coaa.a'mo.*F.,= AEC-313e

/O $''3o APPLICATION FOR BYPRODUCT MATERIAL LICENSE-MEDICAL 'GT 3 _so,a ,' '

SUPPLEMENT A-HUMAN USEPaos I

If byproduct material is for *%# mon use"* (internal odministrotion of byproduct moserial, or the radiation therefrom to human beings),
complete this supplement and oteach to the appl. cation for byproduct mos.real 1. cense.

i (.i U5eeG PHvscLAN s NAmt (b) NAME AND ADDets$ OF AP*tsCANT (N 6#.e.no b a 1(.ll

John A. D. Doc, M.D. Same

2. M U5fMG PHYSaCIAN INDSCAffD A80vt IS LICENSED TO Ot5 PEN 58 DeUGS IN M PeACTICE of AmfDCENE $v A staff 08 fleeffOev
OF THE UteTED ST Aft $. THE DI5imCT OF Cowume A. Ce THE COaAMONwtALTH of PUESTO elCO (VES ) NO

Coat ANSMe

3 A STATEMENT Of USING PHY$1CIAN 5 CUN8 CAL eADIOl50f0Pt EKPtolfNCE (PAGE 3 OF THIS SUPPLfmENT)15 $UlmlTTED tN SUPPost
OF THIS APPUCATON IF AN5 wee IS M. USE PAGE :OF THl1 $UPPLEMENT TO EMPLAIN Oe eEFEe To OTHEe AretsCAfioN om

( Vf 5 ) NO
eELATED DOCUMENTS ON wHICH THt$ PdOsmATON APPE Ae5

Cens AN5 wee

PROPOSED O(AGN0515 CHt intmTMENT

f.) DESCett PuePo5t fos wHICH SVPRODUCT MAffelAL w1LL M USED INCLL4 DING SPfJtC CoNDifCN$ 08 Dd5FASES fo Bf OLAGNO5ED on tee Aftp4 I-131 as Iodide - Diagnosis of thyroid function; IHSA - blood volumefu P.,. n a vi
determinations; labeled renal function compounds for renal function
studies.

m CHEmCu Foam ADmNisriaEo.
Iodine 131 Iodide

Iodine 131 IOdinated Human Serum Albumin
Iodine 131 Labeled Renal Function Compounds

fe) descent PeOCfDuets w*'sCH WILL M 085fevtD fo mesm Zf NAIAeD FeOM MANDUNG SfoeAGE. AND De5POSAL OF THE avPeODUCT mATEtiAL,DosesByproduct material procured in individual pre-calibrated and assayed doses.
stored behind lead shield in original shipping container prior to use. Handling by
remote instruments or in shielded containers. Labeled waste disposal container
available. For additional information see attached sheet.
wi DEsCerfCN AND sefrC.es oF speau devices to u usfD foe ADundsreamG erreODuCT mAfemn to HumN weeGs Au N

(Il ATTACtED(ufteAfbeE GEFlefNCES WILL SUFFtCf1 gang Auswgg

s23 ON FILE wme vHe isotopes seANCH y,
onaf AMswieeePee to APPuCanoN NO

3 PeOPO5fD DOSAGE SCHEDuE
w b. u s n a- a 6,,..a.c. a e + a.w . d e . 4 .,,. . i . .. i w..

r
. *. 6 a.w ,= (e.is w.. b.m di. | w r n. 4m 6. - ( Poe. .e .,,os

Iodine 131 Iodide Up to 25 microcuries
Iodine 131 IHSA Up to 20 microcuries
Iodine 131 1.abeled Renal Up to 40 microcuries

Function Compounds

(b) INVf$nGAffvf PeoPOSAL Foe EXPfetmENTAL. NEw of UNU5UAL PEUMAN U$f5 IS AE! ACHED. ( As ch =* $ (" )
d id .ictude . wee.n. 8 a nd a. e. b. li d. a.civeng d 0 a .n I we id/ .be,.ce of I su,. CseQf ANSMe

. 4 ,. . a .F,. .s . n . .e. e . a4. = n

e IF svesoDUCT mAff MAL wlLL NOT ei OeIAINED IN PefCAUseATED FOem Poe ORAL ADepe$feATON Os IN PafCAuseATED AND SffmuffD Foem Poe
PaseNTien ADweesteAnoN. Ot5Cm8E lDf NnfeCAnON. PeoCf 551NG, AN O $f ANDAeDIZADON PeoCEDUefS

Not applicable,

p. THe PeOPosfD use CF ev=00UCT mAffmAL His ufN. Oe wilt u. APPeovfD sv THE mfd. CAL f5orore Com.
onof AN5Wfg Yt$ NO

arrffs. NONE

HOSPITAL FACluTIES FOlt INDIVIDUAL PRACTICE usE ONLY

S (.) THf APPLICANT HAS ComPLETfD AenANGEMENTS Foe A HOSPITM TO Admit eADeOACnVE PAfifNTS %HfN- (mat ANswfe ("5) No
even ADvisAets. See attached sheet

Ibi A COPY of INSieUCh0NS TO M Fuere5H(O TO THf HOSPITAL AS TO eADeOtoGtCM SAFifY PeECAuflONS CleGE AN$wyg YES ( NO)
TO f T AKEN AND AvAILAelf SADeAf10N INSteuanfNT AflGN TS Afi ACHED

~ . _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _
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APPENDIX F

NON. ROUTINE MEDICAL USES OF BYPRODUCT MATERI AL

Experimental and nonroutine medica' uses of Committee on the Medical Use of Isotopes.

byproduct materials include all human uses not Applications should be supported by a research
specified in Appendix D.Such uses may be classified protocol which includes:

into one of two phases of development: 1. Title of study.
Clinical Research applies to a new use of 2. The purpose for conducting the study.

byproduct material in humans. Little or nothing Indicate whether the study is to be clinical research

is known about the procedure and little or or clinical evaluation and explain why.

nothing has been published on the subject. The 3. The plan of inustigation in sufficient detail
basis for proceeding with the new use in humans to permit a critical evaluation of the methods for
is derived from knowledge obtained from animals conducting the experiments and the controls
studies. This phase of development includes the established.

initial introduction into humans and initial trials 4. A statement as to whether any planned

on a limited number of patients. complementary drug or radioisotope administration is
Clinical Emluation applies to the planned contemplated in conjunction with the study.

testing of a new diagnostic or therapeuMc 5. A statement about the expated fate of the

procedure in an appropriate series of control and isotope administered and if the pmedure is for
diseased humans. The procedure and results of therapy, a statement about the expectea effects.

clinical research will ordinarily have been 6. A. If the application is for clinical research,
an outline of related work conducted by thereported in the literature or at meetings. If

adequate information has not been published, applicant or others in laboratory animals and in
the applicant should have spent sufficient time humans, including data on localization, effective
with those who developed the test, to be half-life, and radiation dosage. If no work has been ,

J

thoroughly familiar with the details. conducted in animals, explain why. Pertinent
The clinical research phase of experimental or references and a brief abstract prepared by the

nonroutine medical use by byproduct material is applicant of published or unpublished material should

normally limited to licensees who have broad be submitted. (The brochure of a commercial supplier

experience in the use of radioisotopes and who have is not a satisfactory authority for this purpose. It is

appropriate facilities and equipment available to not necessary to include with the application reprints |
conduct research. Research should be pursued by of references.) (

groups of competent investigators representing B. If the application is for clinical ,

different disciplines rather than by single individuals. emluation, pertinent references and a brief abstract |

The individual physician to be designated on the prepared by the applicant of published or
'

license as the authonzed user should normally have unpublished material, including information on
, broad and varied e x pe rience in the use of

,

localization, effective half-life, and radiation dosage.
radioisotopes and in ch,mcal research m, vestigation. (The brochure of a commercial supplier is not a

The clinical evaluation phase of experimental or satisfactory authority for this purpose. It is not
nonroutine medical use of byproduct material is necessary to include with the application reprints of
normally limited to licensees under the supervision of references.) )

an individual physician with broad experience in 7. A descn tion of the human subr. ts to beep
clinical evaluation and the use of radioisotopes and studied: 1

under the guidance of a radioisotope committee A. Persons without manifest disease-number,
representing a number of disciplines. A dequate method of selection, age range.
resources to conduct the trials shall be available. B. Persons with manifest disease-number,

Applications for experimental or nonroutine uses nature of pathology, method of selection, age range.

of byproduct material in humans are reviewed with C. Pregnant women shall ordinarily be excluded |

the assistance of the Commission's Advisory from any test not involving the condition of j

45
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i 46 AEC LICENSING GUIDE

pregnancy.itself. Specify whether or not pregnant Each report should include:
.

women will be tested and if so, explain why. A. A statement of the purpose for ,onducting

8. Confirmation that consent of human the study..

subjects, or their representatives, will be obtained to B. A summary of the clinical info aation
participate in the investigation except where this is provided by the diagnostic or therapetic prwdure

4 not feasible or, in the investigator's professional which includes the followinginformation.,

judgment, is contrary to the best interests of the (1.) The radioisotope administered, its chemical
subjects, form,and route of administration.

9. He dose range (microcuries or millicuries) (2.) The number of patients involved in the
to be administered and the method of administration. study, their ages, sex, and clinical diagnosis before

10. Calculations of the radiation doses delivered administration of the radiopharmaceutical.
to the whole body and to the critical organ (s).The (3.) The dosage and frequency of administration.

calculations shall contain information about: (4.) Complementary drugs administered, if any.
A. The expected half. life in various organs (S.) The method of preparation of the,

y

B. The rationale for using the dose selected. radiopharmaceutical, if it was not obtained in a
i C. The r a diation dose due to other prepackaged, precalibrated, sterile and pyrogen free

simultaneous or accompanying radioactive isotope form from a pharmaceutical supplier.
test which may be administered. (6.) Special radiation detection instrumentation

i1. A statement of the institutional resources used.

available to support the study including: (7.) A statement of organ distribution and an
A. Physical facilities and equipment especially estimate of the respective biological half-life of the

suited for the study under consideration, administered radioisotope as determined during the,

B. Availability of clinical material. course of the study. State the rationale behind these

C. Types of consultation or collaboration estimates or methods used to make the
available including the name of the sponsor of the determination.
study if other than the applicant. (8.) A synopsis of the toxicity data obtained.

12. Qualifications of the individual physician (9.) Brief clinical histories of all patients |
; .

who will be responsible for the study, including a exhibiting any adverse reactions to any
i

summary of research training and experience and radiopharmaceutical administered, ne investigator
pertinent training er experience in the use of should describe the reaction and include his
radioisotopes. interpretation of the nature and cause of the reaction.

13. Estimated time needed to complete the C. An evaluation by the investigator of the
,

study. safety and efficacy of the diagnostic or therapeutic
14. A schedule for reporting results of the study, procedure.This evaluation should include a statement ,

and an outline of the type of information to be of side effects, toxicity, contraindications, and

.

included in the report. The schedule can be in terms ineffectiveness. In the case of diagnostic procedt es,
,

1 of time intervals or number of subjects studied. If the investigator should state whether or not the
studies are to be long range, interim reports should be resultant diagnosis was confirmed by other methods.

' provided.

J

:

f

I
;

I
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APPENDIX G

' TYPES OF INSTRUMENTS NEEDED FOR MEDICAL PROGRAMS ~ i

,.

The type and quantity of radiation detection iodinated human serum albumin for brain tumor
instrumentation for a clinical radioisotope program localization and phosphorus 32 for localization of

/~ ,

depends upon (l) type and quantity of radioisotopes brain and eye tumors involved the use of highly
,

.

possessed and the nature of their use,(2) chemical specialized scanning instrumentation including
#~; and physical form of the isotopes, and (3) type and directional collimators or probes.

volume of work. Certain diagnostic and therapeutic !

uses of isotopes may involve specialized The attached table lists radiation detection
f

instrument ation. For- example, iodine 131 as instruments needed for vatious isotopes and uses.

i

INSTRUMENTATION NEEDED FOR MEDICAL USES OF BYPRODUCT MATERI AL ,

,

, , -

Ct-51 H-3 Na-24 Sr-85 Mo 99/

Item I-131 P-3 2 Au-198 Co40 Fe-59 C.14 K 42 Co-58 IIg 197 to 99m Remarks <
'

S-35 lig-203 generator
|

Diag. Ther. Ther. Ther. Diag. Ther. Diag. Diag. Diag. Diag. Diag. Dias. Diag.

Irutrumentation:
i

A. Measurement:
1. Uptake X X - - - - - - - - X - GM or scintilla- |tion. De tector

and s c a le rs
(s pe c ialize d
scanning equip.
ment for special
d ia gno s tic

procedures).

2. Biological X - - - X - X X X X - - W e i 1. t y p e
s ein tillationspecimens. detection and
s c ale r - Liquid
scintillation for
11-3 & C-14.

B. Radiation survey:
1. lowlevel X X X X X X X X X X X X GM survey meter.

X - - - - - X S u r vey meter
- 2. liigh level - X - X -

c a p able of
measuring up to I
roentgen per
hour.

C. Personnel
monitoring-

1. Film badge - X - X - X - - - - - X

2. Pocket meters - X - X - X - - - - - X

X = Needed.
= Not necessary.

<
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APPENDIX H

INFORMATION ON FACILITIES AND EQUIPMENT AND OPERATING
PROCEDURES TO BE INCLUDED WITH THE APPLICATION

The following indicates the areas in which used and stored.
detailed descriptive information should be submitted 9. Since sealed sources of radioactive material
in the application. a re tested for leakage at periodic intervals,

information about how the leak tests will be
l. The procedures that ensure that responsible

condt.cted.persons are promptly notified of receipt of byproduct
material. NOTE: The application should specify that the

2. The method of monitoring packages leak test shall (1) be made by a person presently
containing byproduct material to ensure that the authorized by the Commission to perform such leak
contents have not been spilled during transport. tests, or (2) desenbe how the test sample will be

3. The procedures and facilities used to move taken and con 0rm that the test will detect 0.005
the byproduct material to storage or the place of use. microcurie of removable activity from the test

4. The storage facilities and security procedures sample. The applicant can obtain from the supplier of
used to restrict access to the byproduct material to the sealed source information relative to persons and
authorized users. firms authorized to perform leak testing. Radioactive

5. The facilities, equipment, and procedures sources such as wire, needles, medical applicator
that will be available for handling and storage of capsules containing wire or needle sources, and
radioactive material. An explanatory sketch of the metallic seeds do not require leak testing. Beta
work areas and a listing of fume hoods, remote applicators and encapsulated radioactive material
handling equipment, lead brick, or barrier shields, and used in radiation effects studies and as calibration
storage containers should be submitted. sources require leak testing.

6. The facilities and procedures for storing 10. The method used to keep records of reciept
waste byproduct material prior to disposal. transfer, and disposal of byproduct material, surveys,'

7. The procedures for removing from storage, and personnel exposures.
transporting, and retuming to storage radiation
sources for interstitial and intracavitary treatments 11. If therapeutic doses of iodine 131 and gold
and the accountability methods used to ensure that 198 or cobalt 60 are requested, a copy of the
all sources are returned to storage. operating instructions to nurses and hospital

8. The routine visual and radiation surveys that personnel concerning how to handle these patients
will be made of areas where byproduct material is and visitors to such patients.

.
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. APPENDIX l

INFORMATION FOR COMMISSION APPROVAL OF TREATMENT OR
.

DISPOSAL BY INCINERATION'

1. For compounds containingisotopes such as B. Characteristics of the incinerator such as
,

i

.

carbon 14, hydrogen 3, sulfur 35, etc., which height of the stack, height of and distance to buildings
wlatilize at the temperature at which the incinerator in the surrounding areas, rated air flow of the ;

operates. incinerator in cubic feet per hour or similar units, and
A. Quantity of each isotope to be disposed of expected dilution factors (if necessary).

in terms of microcuries per day or similar units. C. The method of measurement of, or
B. Characteristics of the incinerator such as estimation of, the average concentration of

height of the stack, height of and distance of radioactive material in the effluent at the point it
,

buildings in the surrounding area, rated air flow of leaves the stack.
'

the incinerator in cubic feet per hour or similar units,
D. The method of measurement or estimationand expected dilution factors (if necessary).

C. The method of measurement of, or of the concentration of radioactive material appearing

estimation of, the average concentration of in the ash residue.

radioactive material in the effluent at the point it E. The procedures which will be followed to
leaves the stack. prevent overexposure of personnel during all phases

II. For compounds where significant portions of the operation. Include instructions given to
of the isotopes may remain in the ash residue. persons handling the combustibles and the ashes.

A. The type, quantity, and chemical form of F. The method of disposing of contaminated
byproduct material to be incinerated in terms of ash.
microcuries per day or similar units.

.

.
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} OTHER AEC LICENSING GUIDES )
! |

l. Plutonium-Beryllium Neutron Sources for Uses Other Than Well-Logging |
'

i 2. Fabricated Plutonium Alpha Sources

3. Plutonium-Beryllium Neutron Sources for Well-Logging

4. Fabrication of Thorium-Magnesium Alloys Containing Not More Than 4
Percent Thorium

,

,

5. Processing Plutonium and Uranium 233
|

6. Processing Source Material ;

|

*7. Medical Standards for Reactor Operators
'

i
:

!
'8. Transportation ofIrradiated Fuel Elements |

*9. General Aspects of Byproduct Material Licensing

10. Broad Byproduct Material Licensesi *

j 11. AEC Licensing Guide-Teletherapy Programs

12. The Purpose, Organization and Contents of flazards Summary Reports for ;

Power Reactors |

|
13. AEC Licensing Guide-industrial Radiography,,

!
s

| *In preparation. ,
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g" "' U.S. NUCLEAR REGULATORY COMMISSION January 1979

W, REGULATORY GUIDEm
%ee+ OFFICE OF STANDARDS DEVELOPMENT

REGULATORY GUIDE 10.8

GUIDE FOR THE PREPARATION
OF APPLICATIONS FOR MEDICAL PROGRAMS gk<

1. INTRODUCTION Byproduct Material;" ankl0 C Ik Part 170,
" Fees for Facilities an QIatedals Liddnses."

1.1 Purpose of Guide
'

h
This guide describes the type and extent of

1.3 Items Requirin(y,rgte A
Sepa ications

information needed by the Nuclear Regulatory
Commission (NRC) staff to evaluate an appli- A separatskaphhcatiod should be submitted
cation for a specific license for the possession for kilocuridGhurcesklised in teletherapy facil-
of byproduct material (reacto:-produced radio- ities. Aspedl icilicensing guide for teletherapy

applicatfons;is(iawillable upon request from thenuclides) and its use in or on human beings.
This type of license is provided for under License Management Branch , Division of Fuel

Cycle. a(nds Material Safety, Office of Nuclear10 CFR Part 35, "Iluman Uses of Byproduct
Piaterial. " . Mat,e' rial Safety and Safeguards, U.S. Nuclear

The NRC will usually issue a single bypro- Q';;20555,
Regulatory Commission , Washington , D.C.

material license to cover an institution'g' g k '"
duct V

radioisotope program other than ,tsle-entire

therapy. Separate licenses , except for l' ele- q Source and Special Nuclear Materials. Except
therapy, are not normally issued to..diff(er'ent h for depletid uranium used for shielding in
departments of a medical institution',1or U$# linear accelerators or teletherapy devices,
they issued to individuals associaisd withithe separate applications should be submitted for

y
[W

hospital. these materials in accordance with 10 CFR
D Part 40, " Domestic Licensing of Source Mate-

The applicant should carefully study the rial," and Part 70, " Domestic Licensing of
regulations (see Section,y 2 of this guide) and Special Nuclear Material." Source material is
this guide and should-submit all information defined in paragraph 40.4(h) of 10 CFR
requested. The NRC; wal3 request additional Part 40 as (1) uranium or thorium, or any
information when neces' sky 'tEr provide reason- combination thereof, in any physical or chem-
able assuranceg'tEht th~el applicant has estab- ical form or (2) ores that contain by weight3
lished an adequate %radia' tion safety program. 1/20 of one percent (0.05%) or more of (a)

applicatiop.pstsgwill dilay final action on
Such requ the uranium, (b) thorium, or (c) any combination

%3[ thereof. Source material does not include

1.2 Applicablf@ RegulationsQ special nuclear material.

In additio%n to 10 CFR Part 35, other regula- Special nuclear material is defined in para-3.
tions pertaining to this type of license are graph 70.4(m) of 10 CFR Part 70 and includes
found in 10 CFR Part 19, " Notices , Instruc- (1) plutonium, uranium-233, uranium enriched
tions , and Reports to Workers; Inspections ;" in the isotope 233 or in the isotope 235 or (2)

' 10 CFR Part 20, " Standards for Protection any material artificially enriched by any one of
* Against Radiation;" 10 CFR Part 30, " Rules of the foregoing but does not include source

General Applicability to Domestic Licensing of material.

USNRC REGULATORY GUIDES comments should be sent to the secretary of the commission. U s. Nuclear
* c ""wum, Wuhingtm C. 2M Aneta Dochting and

Regato,y cu.d.s a,e - to desc,.e and ma,e ava.i e to tne puuie a:'sce?snc"hs
methods acceptable to the NRC staff of enplementmg specrhc parts of the
Commiss.on's reguistions, to deimeste techniques used by the staff m evaeu. The guides are issued in the fonowmg ten broad dnnsiorm-

or rhtions and com 1. Power Reectors 6. Product!Regu e e
pliance wnh them a not requesd. Methods and solutions different from those 2. Research and Test Reactors 7. Trarmportation

set out in the guides we be acceptable d they provide a base for the findegs 3. Fuets and Matenais Facsisties 8. occuostional Health
a the mauance or contmuence of a permet or licerse by the 4E ru t and Financial Rev,ew

Comments and suggestions for amprovements in these guides are encouraged Requests for sogle copes of ensued guides lwhich may be reproduced) or for
at a8 temos, and guides weg be revised. as appropnate, to accommodate corm placement on an automatic detnbution list for single copies of future guides
monts and a reflect new information or exponence. However, comments on m specific dnnssons should be enade in werting to the U s. Nuclear Regulatory
this gur4e W recesved wthen about two months after its msuance, we be Commesson. Washmgton, D.C. 20r65 Artention: Drector, Dnnsson of

particularly usefulin evolustang the need for en earty revision. Techrscal Information and Document Control.

*



1.4 As low As Is Reasonably Achievable (ALARA) receive a registration number prior to receiv-
ing or using the byproduct material for in vitro

Paragraph 20.1(c) of 10 CFR Part 20 states testing.
"that . persons engaged in activities under i

'

licenses issued by the Nuclear Regulatory Licenses issued to physicians for private
Commission pursuant to the Atomic Energy Act practice specify the radioisotopes and the
of 1954, as amended, and the Energy Reor- clinical uses that may be performed by the
ganization Act of 1974 should, in addition to physician to whom the license is issued. Such
complying with the requirements set forth in licenses are issued to physicians who are lo-
this part, make every reasonable effort to cated in private offices and not on hospital
maintain radiation exposures, and releases of premises . It is not required that a medical

radioactive materials in effluents to unrestrict- isotopes * committee be formed. The private
ed areas, as low as is reasonably achievable." practice license does not permit other physi-
Regulatory Guide 8.10, " Operating Philosophy cians to obtain clinical radioisotope training
for Maintaining Occupational Radiation Expo- and experience under it. Section 35.12 of
sures As Low As Is Reasonably Achievable," 10 CFR Part 35 outlines specific requirements
provides the NRC staff position on this impor- for this type of license.
tant subject. Regulatory Guide 8.18, "Infor-
mation Relevant to Ensuring That Occupational Specific licenses of limited scope issued to
Radiation Exposures at Medical Institutions Will institutions specify the radioisotopes and the
Be As Low As Reasonably Achievable," clinical uses that may be performed by physi-
provides ways of applying the ALARA philos. cians named on the institution's license. The
ophy in medical institutions. License applicants regulations in paragraph 35.11(b) of 10 CFR
should give consideration to the ALARA Part 35 require an institutional licensee to have
philosophy , as described in Regulatory a medical isotopes committee (see Appendix B
Guides 8.10 and 8.18, in the development of to this guide) to evaluate all proposals for
plans for work with radioactive materials. clinical research, diagnostic, and therapeutic
NUREG-0267, " Principles and Practices for uses of radioisotopes within the institution.
Keeping Occupational Radiation Exposures at
Medical Institutions As Low As Reasonably The physicians named on the institution's
Achievable ," contains. information and refer. License conduct their programs with the
ences useful in establishing radiation safety approval of the medical isotopes committee.
programs to maintain exposures ALARA in Institutional licenses provide a means whereby
medical institutions. nonapproved physicians under the supervision

of physicians named on the license may obtain
1.5 Types of Materials Licenses basic and clinical radioisotope training and i

experience that may enable them to qualify as 1

The general license provided in S35.31 of individual users. Training and experience
10 CFR Part 35 authorizes the physician to criteria for physicians are outlined in Appen-
possess and use limited quantities of prepack- dix A to this guide.

aged individual doses of iodine-131 for mea-
surement of thyroid uptake, iodine-125 and Specific licenses of broad scope for medical
iodine-131 for blood and plasma volume deter. use, i.e. , licenses authorizing multiple quanti-
minations, cobalt-58 and cobalt-60 for intestinal ties and types of byproduct material for un-
absorption of cyanocobalamin, and chromium-51 specified uses, are issued to institutions that

for red blood cell volume and survival time (1) have had previous experience operating
determinations. Section 35.31 explains the under a specific institutional license of limited
ganeral license requirements and requires the scope and (2) are engaged in medical research
physician to register with the Commission and as well as routine diagnosis and therapy using
receive a registration number prior to radioisotopes. Such programs operate under
receiving or using the diagnostic radiopharma- the supervision of a medical isotopes committee.
ceuticals covered by the general license.

Individual users are not named on the license
Section 31.11 of 10 CFR Part 31, " General nor are radioisotopes limited to specified uses.

Domestic Licenses for Byproduct Material," Individual users and procedures are approved
establishes a general license authorizing physi- by the institution's medical isotopes committee, i

cians, clinical laboratories, and hospitals to Physicians may obtain basic and clinical
possess certain small quantities of byproduct radioisotope training and experience in the use
material (iodine-125, iodine-131, carbon-14, of radiopharmaceuticals in such programs. This
hydrogen-3, iron-59, selenium-75, and mock type of license is not appropriate for most

| iodine-125 ref'erence sources) for in vitro clin. Institutions using byproduct material in medical
} ical or laboratory tests not involving the in- programs.

ternal or external administration of byproduct
material, or the radiation therefrom, to human,

l beings or animals. Section 31.11 explains the
' general license requirements and requires the Alternative uties are radioisotope" or radiation safety-

*

applicant to register with the Commission and committee .

I
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2. LICENSE FEES Item 3. Indicate whether this is an applica-
tion for a new license, an amendment, or a

) An application fee is required for most types renewal.
of licenses. The applicant should refer to
$170.12, * Payment of Fees," and 5170.31, Item 4. List the f ull names of all physicians
" Schedule of Fees for Materials Licenses," of who will use or directly supervise the use of

10 CFR Part 170 to determine the amount of fee byproduct material. These are the physicians
that must accompany the application. Review of who use the byproduct material directly or who
the application will not begin until the proper are direct supervisors of physicians, techni-
fee is received by the NRC. cians , technologists , or other paramedical

personnel to whom specific activities are

3. FILING AN APPLICATION delegated.

Physicians under direct supervision of theA license application for specific licenses for named users may be delegated the followinghuman use should be submitted on Form NRC- responsibilities.
313M, " Application for Materials License--
Medical" (see Exhibit A). The appli, cant should a. The approval of procedures involving the
complete all items on the application form in

administration to patients of radiopharma-
suffictent detail for the NRC staff to d,etermine ceuticals or the application to patients of rad-that the appheant s equipment, facilities, and iation from radioisotope sources,
radiation protection program are adequate to
protect health and minimize danger to life and b. The prescription of the radiopharmaceu-
property. tical or source of radiation and the dose or

exposure to be administered.Since the space provided on Form NRC-313M
is limited, the applicant should append sepa- c. The determination of the route of admin-
rate sheets of paper for items 7-23 listed in istration *
the form or may indicate by checking the ap-
propriate box that specific procedures will be d. The interpretation of the results of diag-followed. Each separate sheet should contain nostic procedures in which radiopharmaceu-the item number and the application date in the ticals are administered,
lower right corner.

Properly trained technicians, technologists,One copy of the application * with all attach- r ther paramedical personnel under a user s

ments, should be retained by the applicant; supe sion may be delegated the followingj since the license will require as a conditior
t ,

that the hcensee fouow the statements and
representations set forth in the application and a. Preparation and quality control testing of
any supplement to ,it. The original and one radiopharmaceuticals and sources of radiation.

,

copy should be matled to the License Man-
ageme,nt Branch, Division of Fuel Cycle and b. Measurement of radiopharmaceutical doses
Material Safety, Office of Nuclear Material prior to administration.Safety and Safeguards, U.S. Nuclear Regula-
tory Commission, Washington, D.C. 20555. c. Ure of appropriate instrumentation for the

4. CONTENTS OF AN APPLICATION
d. Administration of radiopharmaceuticals and

The following paragraphs explain the infor- radiation from radioisotope sources to patients,
mation requested on Form NRC-313M. within limits otherwise permitted under

*
item 1.a. Enter the name, mailing address,

and telephone number of the applicant. If the Item 5. State the name and title of the per-
request is for a private license, enter the name son designated by, and responsible to, the
of the physician or partnership. institution's management for the coordination of

* Item 1.b. List the addresses and locations
where radioactive material will be used or Item 6.a. For routine human use, the appli-
stored if other than the address stated in cant may check the group numbers of Sched-
Item 1.a. If multiple addresses are to be used, ule A in $35.100 of 10 CFR Part 35 for which
explain the extent of use at each address and the license is requested. Groups I, II, and III
the facilities and equipment located at each consist of the more commonly used diagnostic
place of use. procedures that involve radiopharmaceuticals;

Groups IV and V consist of routine therapeutic
Item 2. Enter the name and telephone num- procedures that involve radiopharmaceuticals;

ber (including area code) of the individual to and Group VI consists of sealed sources used
be contacted. primarily for therapeutic procedures.

-
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For Groups I, II , IV, and V, possession Submit the following information:
limits are not listed on the license.

a. The responsibility and duties of the com-
|

For Group III, the possession limit will be mittee.
two curies of each radioactive material listed
unltss a larger limit is requested in the appli- b. The meeting frequency of the committee
cition. State the requested possession limit for (at least quarterly).
Group VI and any radioactive material listed
separately from Groups I through V. The c. The name and specialty of each member of
possession limit for each radionuclide includes the committee.
material held as radioactive waste.

Item 6.b. For routine human use not listed Appendix B to this guide contains an exam-
in Groups I through VI and for nonhuman use, ple of typical responsibilities and duties for a
list each radionuclide to be used, the chemical medical isotopes committee. Indicate, by check-
and physical form, and the maximum quantity ing the appropriate box in item 7, that the re-
(in millicuries). sponsibilities , duties, and meeting frequency

will be as described in Appendix B, or propose
List the manufacturer's name, model number, alternatives. If the responsibilities, duties, or

and activity (in millicuries) for all sealed meeting frequency will be different from those
sources. (Sealed sources up to 3 mci used for described, submit a complete description.
calibration and reference standards are autho-
rized under paragraph 35.14(d) of 10 CFR Item 8 Training and Experience

Part 35 and should not be listed.)
a. Authorized User (s). If the physician has

A specific authorization must be obtained been previously authorized to use the radio-
from the NRC to perform studies involving the active material requested in this application, it
use of radioactive material in animals. is necessary to submit only the previous

license number (if issued by the AEC or NRC)
. . . or a copy of the Ucense (E issued by anDescribe the intended use for each radio- Agreement State).

nuclide and form listed in Item 6.b. If the
radioactive material is for human use and has If the physician has not been previously
not been approved for routine human use by authorized to use the radioactive material being
the Food and Drug Administration (FDA), s,ub- requested, state where he is licensed to prac-
mit evidence that pr,ocurement, , preparation , tice medicine, and submit a complete
and use of the material will be in accordance description of his training and experience. Use
with the Federal Food, Drug, and Cosmetic Act Supplements A and B to Form NRC-313M (see
and the Public Health Service A,ct. If the study Exhibit A) for the description of the
is conducted under ,a " Notice of Claimed physician's training and experience. Criteria
Investigational Exemption for, ,a New , Drug" for acceptable training and experience are(IND) sponsored by the physician or institu- contained in Appendix A.
tion , state the radionuclide, chemical form,

,

possession limit, and use, and submit a copy of b. Radiation Safety Officer. If the radiation
the IND acceptance letter from the FDA. safety officer is not one of the physicians

named in Item 4, submit a complete description
Item 7 Medical Isotopes Committee. In accord- of his training and experience. Supplement A

ance with paragraph 35.11(b) of 10 CFR to Form NRC-313M may be used for the de-
Part 35, an institution applying for a bypro- scription of the radiation safety officer's train-
duct material license for human use is required ing and experience.
to establish a medical isotopes committee of at
1:ast three members. This committee evaluates Item 9 Instrumentation. Instruments required
all proposals for research, diagnosis , and in a typical nuclear medicine laboratory are:
therapeutic use of radioisotopes. Membership of
the committee should include: a. Survey Instruments

| a. At least one physician specializing-in nu- (1) A low-level survey meter capable of
| clur medicine, internal medicine, hematology, detecting 0.1 milliroentgen per hour to
| - th:rapeutic radiology, diagnostic radiology, or perform contamination surveys.

pithology, who will use or directly supervise.

tha use of radioactive materials in humans. (2) A high-level survey meter such as an
ionization type capable of reading up

b. A person with special competence in ra- to I roentgen per hour to measure
diition safety. radiation exposure rates that may exist

in the vicinity of Mo-99/Tc-99m gen-
c. A representative of the institution's man- erators and therapeutic quantities of

agemint. radioactive material.
,
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b. Dose calibrators and other instruments to If a consultant or outside firm will perform
assay radiopharmaceuticals. the calibration of your radiation survey and

3
j monitoring instruments, specify his name, ad-

c. Diagnostic instruments for all procedures dress, and the license number. Contact the
(e.g., gamma camera, well counter, thyroid firm or consultant that will provide the cali-
probe). bration to determine if information concerning

calibration services and procedures has been
d. Other pertinent instrumentation (e.g., filed with the Commission. If this information

liquid scintillation counter, area monitor). has not been filed, submit it with your applica-
tion .

Appendix C to this gui'le contains a form
that may be used to describe the instruments. Section 1 of Appendix D to this guide con-
Complete, this form by listing the instruments tains an acceptable procedure for calibrating
to be used. If this form is not used, attach survey instruments and a form that may be
equivalent information. Check the appropriate used to supply the information required in
box in Item 9 of Form NRC-313M. Item 10 of the application form. Indicate, by

checking the appropriate box in Item 10 of
Item 10 Calibration of Instruments Form NRC-313M, if the procedure described in

Appendix D will be followed. If the procedure
a. Survey Instruments. An adequate calibra- in Appendix D is not followed, submit

tion of survey instruments cannot be performed equivalent procedures.
with built-in check sources. Electronic calibra-
tions that do not involve a source of radiation b. Dose Calibrator. All radiopharmaceuticals
are also not adequate to determine the proper should be assayed for activity to an accuracy
functioning and response of all components of of 10% prior to being administered to patients.
an instrument. The usual method for performing assays is with

a dose calibrator. Upon installation and
Daily constancy checks of survey instru- periodically thereafter, dose calibrators should

ments should be supplemented at least every 12 be tested for accuracy of response for the
months with a battery check and two-point energies commonly used, for geometrical
calibration on each scale of the instrument. variation, for linearity of response over the
One point should be in each half of the scale, entire range of activities to be used, and for
and the two points should be separated by 35- day-to-day constancy of operation.
50% of full scale. Survey instruments should
also be calibrated after repair and after Submit a description of your calibration pro-i

' battery replacement. cedures. These should include as a minimum:

A survey instrument may be considered (1) The manufacturer's name and model
properly calibrated at one pot when the ex- number of any sealed sources to be
posure rate measured by the instrument differs used (unless authorized by para-
from the true exposure rate by less than 10% of graph 35.14(d) of 10 CFR Part 35).
full scale.

(2) The nuclide and activity (in millicu-
If you propose to calibrate your own radia- ries) of radioactive material in the

tion survey and monitoring instruments, submit standards.
a detailed description of your planned calibra-
tion procedures. Include in the description: (3) The accuracy of the standard.

(1) The manufacturer's name and model (4) The step-by-step procedures used for
number of the source (s) to be used. calibration.

t

(2) The nuclide and activity (in milli- If an instrument other than a dose calibrator
curies) of radioactive material con- is used to assay patient doses, submit a
tained in the source. complete description of:

(3) The accuracy * of the source (s). (1) The assay method.-

(4) The step-by-step procedures, includ- (2) The method of calibration.
ing associated radiation safety proce-
dures. These procedures should (3) The frequency of calibration.
include a two-point calibration of each
scale of each instrument with the (4) The standards to be used for calibra-
points separated by 35-50% of full tion (radionuclide, activity, accuracy).
scale.

Section 2 of Appendix D contains a descrip-.

trom$.Y""aOr$ NtarmaYisNNr pro riley tion of an acceptable procedure for calibrating'

me manufacturer. dose calibrators and a form that may be used to
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supply the information required in Item 10 of g. Their obligation to report unsafe condi-
this application form. Indicate, by checking tions.
the appropriate box in item 10 of Form NRC-
313M, if the procedure in Appendix D for cali- h. Appropriate response to emergencies or '

brating dose calibrators will be followed. If unsafe conditions.
Appendix D is not followed, submit equivalent
procedures. i. Their right to be informed of their radia-

tion exposure and bioassay results.
c. Diagnostic Instruments. The manufactur-

er's directions should be followed for calibra- j. Locations where the licensee has posted or
tion and maintenance of diagnostic instrumenta- made available notices, copies of pertinent
tion , regulations , and copies of pertinent licenses

and license conditions (including applications
Item 11 Facilities and Equipment. Describe the and applicable correspondence), as required

available facilities and equipment (e g. , remote by 10 CFR Part 19.
handling equipmen t, storage con tainers ,
shielding, fume hoods) at each location where Verify that personnel will be properly in-
radioactive material will be used. Include a structed:
description of the area (s) assigned for the
receipt, storage (including waste), prepara- a. Before assuming duties with or in the vi-
tion, and measurement of radioactive material. cinity of radioactive materials.

Submit a diagram showing the locations of b. During annual refresher training.
shielding, the proximity of radiation sources to
unrestricted areas, and other items related to c. Whenever there is a significant change in
radiation safety. Indicate any wall shielding, duties , regulations , or the terms of the
special storage area shielding, or movable license.
shielding around storage areas, generators, kit
preparation areas, etc. Item 13 Procedures for Ordering and Receiv-

ing Radioactive Material. Describe procedures
For facilities in wh'ich radioactive material for ordering radioactive materials, for receiv-

may become airborne, include schematic de- ing materials during off-duty hours, and for
scriptions of the ventilation system in the dia- notifying responsible persons upon receipt of
grams with pertinent airflow rates, pressures, radioactive materials. These procedures should
filtration equipment, and monitoring instru- be adequate to ensure that possession limits jments. Draw diagrams to a specified scale, or are not exceeded, that radioactive materials are
indicate dimensions. secured at all times against unauthorized

removal, and that radiation levels in unre-
Figures 1 and 2 contain examples of accept- stricted areas do not exceed the limits specified

able facility and equipment descriptions. in $20.105 of 10 CFR Part 20.

Item 12 PersonnelTraining Program. Describe Security personnel, nursing personnel, or
the training required for all personnel who anyone else who receives packages during off-
work with or in the vicinity of radioactive duty hours should be issued written instruc-
materials. Include the form of training (e.g. , tions as to procedures to be followed for re-
formal course work, lectures), frequency of ceiving, examining, and securing the package;
training, duration of training, and subject for notification procedures if the package is
matter. The training program should be of suf- found or suspected to be leaking; and the im-
ficient scope to ensure that all personnel, mediate steps to be taken to prevent spread of
including technical, clerical, nursir.g, house- contamination.
keeping, and security personnel, receive prop-
er instruction in the items specified in S19.12 Appendix E to, this guide contains sample
of 10 CFR Part 19, including: procedures and instructions for ordering and

receiving packages containing radioactive mate-,

a. Areas where radioactive material is used rial. Attach a copy of your procedures.
or stored.

Item 14 Procedures for Safely Opening Pack-
b. Potential hazards associated with radio- ages Containing Radioactive Materials. Describe

active material, your procedures for examining incoming
packages for leakage, contamination , or

c. Radiological safety procedures appropriate damage, and for safely opening packages in
to thtir respective duties. accordance with $20.205 of 10 CFR Part 20.

Perform the monitoring as soon as practicable
d. P rtinent NRC regulations. after receipt of the package of radioactive

material. The procedures may vary depending
e. Rules and regulations of the licensee. on the quantity of radioactive material received

but should, at a minimum, include instructions
f. Partinent terms of the license. for surveying packages, wearing gloves while )
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opening packages, and checking packing j. Describe contamination control proce-
material for contamination after opening. Even dures, including prohibitions against smoking,

i though $20.205 exempts certain packages from eating, drinking, or applying cosmetics in re-
' immediate monitoring, it is necessary that pro- stricted areas and instructions for individuals

cedures be established for safely opening all who prepare doses and radiopharmaceuticals to
packages containing radioactive material, monitor their hands after each procedure and

at the end of the day.
Appendix F to this guide contains a descrip-

tion of an acceptable procedure for safely For smaller programs, Appendix G to this
opening packages. Indicate, by checking the guide contains an acceptable set of laboratory
appropriate box in item 14 of Form NRC-313M, rules for the safe use of radioactive material.
that the procedure in Appendix F will be fol- Indicate , by checking the appropriate box in

lowed, or attach equivalent procedures. Item 15 of Form N RC-313M , if Appendix G
rules will be followed, or attach equivalent

item 15 General Rules for the Safe Use of aa- procedures.
dioactive Material. Describe the general in -
structions to be followed by physicians anri Item 16 Emergency Procedures. Describe the

technologists while working with radioactive emergency instructions to be posted in all labo-
materials. The instructions should: ratory areas where radioactive materials are

used. These instructions should (a) describe
a. Outline control procedures for obtaining immediate action to be taken in order to pre-

permission to use radioactive material at the vent contamination of personnel and work areas
institution. (e.g. , turning off the ventilation, evacuation

of the area, containment of the spill), (b) state
b. Explain what laboratory apparel to wear the names and telephone numbers of the

ar.d what equipment to use, e.g. , wearing of responsible persons to be notified in case of an
laboratory coats and use of disposable gloves emergency, and (c) instruct personnel on ap-
and trays. propriate methods for re-entering, decon-

taminating, and recovering facilities that may
c. Prescribe limitations and conditions for have been accidentally contaminated.

handling liquid or loose radioactive materials
and the laboratory equipment to use in working An acceptable set of emergency procedures is
with them. For example, specify which contained in Appendix H to this guide. Indi-

materials and operations should be confined to cate, by checking the appropriate box in
radiochemical fume hoods or gloveboxes. Item 16 of Form NRC-313M, that you will follow

the emergency procedures in Appendix II, or

d. Specify the shielding or remote handling submit a copy of equivalent procedures.
equipment to be used when hard beta- and/or
gamma-emitting materials are handled. Prepa- Item 17 Area Survey Procedures. Describe
ration of radiopharmaceuticals from reagent the routine survey program, including the
kits should be done behind shielding. Syringe areas to be surveyed, the levels of contamina-
shields should be used for the preparation and tion considered to be acceptable, and provi-
administration of patient doses. sions for maintaining records of surveys. (A

regulatory guide on radiation safety surveys at
e. Give instructions for preparation and medical institutions is now under development.)

assay of patient doses.
If the application is to cover multiple users

f. Give instructions concerning movement of and areas of use, the individual user should
material between rooms, in halls, or in corri- perform surveys of his own work areas in addi-
dors, if applicable. tion to those performed by the radiation safety

staff. Acceptable procedures and frequencies
g. Explain requirements for storage of mate-- for routine surveys are described in Appen-

rials, labeling of containers, and identification dix I to this guide. Indicate, by checking the

of a,reas where radioactive materials are used. appropriate box in item 17 of Form NRC-313M,
Describe the shielding used for areas where that you will follow survey procedures in Ap-
large amounts of byproduct material are pendix I, or submit equivalent procedures..

stored.
Item 18 Waste Disposal. Describe specific

h. Specify personnel monitoring devices to methods used for disposal of waste byptvdact
be used, where to obtain them, and instruc- material. A licensee may dispose of waste by:
tions for recording exposure results or prop-
erly turning in personnel monitoring devices a. Transfer to a person properly licensed to
for processing at appropriate intervals. receive such waste, e.g., commercial waste

disposal firms. (See $20.301 of 10 CFR
1. Describe waste disposal procedures to be Part 20.) Submit the name and the NRC or

followed for each type of waste (e.g. , liquids, Agreement State license number of the com-
gases, solids, long-lived, short-lived), mercial firm selected.

'
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b. Release into a sanitary sewer in conform- [ Licensees should also perform surveys
anca with $20.303 of 10 CFR Part 20. Describe (e.g., measurement of iodine-131 in air; mea- gyour methods for controuing the sewage dis- surement of iodine-131 in the thyroid gland of '

. posits of radioactive wastes in order to ensure laboratory personnel; contamination surveys ofthtt disposals do not exceed the limits specified personnel, equipment, and facilities) to deter-
in $20.303 of 10 CFR Part 20. mine compliance with $$20.103 and 20.106 cf

10 CFR Part 20.]
c. Burial in soil in conformance with $20.304

.
.

of 10 CFR Part 20. d. Instructions to nursing staff. s

e. Procedures for disposal of waste.
d. Release into the air in conformance with

$20.106 of 10 CFR Part 20. (1) Patient excreta.

e. Other methods specifically approved by (2) Surgical dressings.
the Commission pursuant to $20.302 of 10 CFR
Part 20. (3) Disposable items.

Note: No licensee may dispose .of byproduct f. Procedures to be followed in case of emer-
material waste by incineration unless gency surgery or death,
specifically approved by the Commission.
(See $20.305 of 10 CFR Part 20.) g. Procedures for release of patients.

Appendix J to this guide contains a form that (1) Criteria for release of patients.
may be used to supply the information
requested in Item 18 of the application form. (2) Instructions to patients and families.
Indicate, by checking the appropriate box in
Item 18 of Form N R C-313M , that you will h. Procedures for bioassay of personnel.
dispose of wastes as specified on the form in Significant thyroid uptakes have been detected
Appendix J, or attach equivalent information. in individuals who open and prepare oral

solutions of iodine-131 for therapeutic doses.
Item 19 Therapeutic Use of Radiopharmaceu- Guidance on situations requiring bioassay for

ticals. Describe special precautions for pa- iodine-131 and appropriate action levels may be
tients treated with byproduct material listed in found in Regulatory Guide 8.20. " Applications
Groups IV and V, Schedule A, 635.100 of of Bioassay for I-125 and I-131." I
10 CFR Part 35. Although Group IV proce-
dures are often performed on an outpatient
basis, hospitalization is sometimes required. Guidance for the management of therapy

patients can be found in the National Council
Establish appropriate procedures for all pa. on Radiation Protection and Measurements

tients treated with byproduct material and (NCRP) Report No. 37, " Precautions in the
include: Management of Patients Who Have Received

Therapeutic Amounts of Radionuclides."* Other
a. Method for preparation and administration pertinent referances are given in Regulatory

of therapeutic doses of iodine-131. Instruct Guide 8.18 and t4UREG-0267.
personnel to wear gloves and to open con-
tainers of iodine-131 in a fume hood with Appendix K to this guide contains a descrip-
adequate airflow or to take other precautionary tion of precautions to be followed for patients
measures to prevent contamination of them. treated with iodine-131, gold-198, and

hP osphorus-32. Indicate, by checking theselves and surrounding areas.
appropriate box in Item 19 of Form NRC-313M,

b. Methods for contamination control that you will follow Appendix K procedures, or
submit equivalent procedures. In either case,

(1) Assignment to private room. attach a separate description of facilities and
detailed procedures for preparation and

(2) Use of disposable items (e.g. , dishes, administration of therapeutic doses of iodine-
utensils). 131, phosphorus-32, and gold *193.

c. Procedures for surveys of
item 20 Therapeutic Use of Sealed Sources.

(1) Unrestricted areas. Describe special procedures for patients
treated with byproduct materials listed in

(2) Linens and other items removed from Group VI on Schedule A, $35.100 of 10 CFR
patient's room.

(3) Patient's room before it is reassigned *
NCRP reports are available from NCRP Publications. P.o.to another patient. Box 30175. Washington, D.C. 20014. f
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Part 35. These procedures * should include de- Appendix M to this guide contains instruc-
scriptions of: tions for submitting an application to use

xenon-133. The information requested in Ap-
a. The areas where sealed sources will be pendix M should be submitted.

stored, including (1) placement and thickness
of shielding and (2) proximity of the storage Item 22 Procedures and Precautions for Use
area to unrestricted areas. of Radioactive Material in Animals. Describe

procedures to be followed if radioisotopes will
b. Special precautions to be used while be used in animals including (a) a description

handling sealed sources. of the animal housing facilities, (b) a copy of .
instructions provided to animal caretakers for

, c. Special instructions for nursing care of the handling of aniinals, animal waste, and car-
patients who are treated with sealed sources. casses, (c) instructions for cleaning and de-

( Appendix L to this guide contains a descrip- contaminating animal cages, and (d) proce-
tion of procedures to be followed for patients dures for ensuring that animal rooms will be

treated with sealed sources.) locked or otherwise secured unless attended by
authorized users of radioactive material.

d. Your method for determining the radi' tion
doses to the ex remities of personnel hanc ing item 23 Procedures and Precautions for Use
sealed sources. of Radioactive Materials Specified in item 6.b.

Clearly state any additional radiation safety
e. The equipment and shielding available for procedures to be followed while individuals are

transporting sources from storage sites to the using the materials listed in item 6.b, e.g. , air
place of use. sampling, other special surveys, bioassays.

f. Your method for maintaining source ac. Bioassays may be required when individuals
countability at all times. This should include a work with millicurie quantities of hydrogen-3,
description of sign-in and sign-out proce- iodine-125, or iodine-131 (depending on the
dures, periodic inventory, and the method for chemical and physical form, the procedures
determining that all sou'rces are accounted for followed, and the equipment used). Bioassays
and returned to storage following treatment. may also be required for other radionuclides if

the chemical or physical fonn or procedures
g. Surveys to be performed during the and equipment used make it likely that the

course of treatment and at the conclusion of radioactive material will be ingested, inhaled,

) treatment. The patient and room should be or absorbed into the body. Show in the appli-
surveyed with a radiation survey instrument cation that the need for bioassays has been
after the end of treatment and before thoroughly considered and that the proposed
dismissal. Your dismissal survey should include bioassay program is appropriate for the in-
a source count and should be adequate to tended use of radioactive material. Guidance on
determine that all temporary implant sources bioassay programs for iodine-125 and iodine-
have been removed from the patient and from 131 is provided in Regulatory Guide 8.20.
all areas that the patient occupied. Guidance for bioassay programs for tritium and

other radionuclides is available as staff criteria
Submit detailed responses to item Nos. 20.a, from the License Management Branch, Division

20.b, 20.d, 20.e, 20.f, and 20.g. In response of Fuel Cycle and Material Safety, Office of

to item 20.c, indicate that the procedures Nuclear Material Safety and Safeguards, U.S.
described in Appendix L will be followed, or Nuclear Regulatory Commission , Washington ,
submit equivalent procedures. D.C. 20555.

Item 24 Personnel Monitoring _ Devices. Stateitem 21 Procedures and Precautions for Use the name of the organization furnishing film
of Radioactive Gases (e.g. , Xenon-133). TFe- badge or thermoluminescent dosimeter (TLD)
use of radioactive gases (e.g. , xenon-133 gas service. Specify the frequency with which the
or gas in saline) requires attention not only t badges are changed and evaluated, and give a

,

the standard radiation safety considerations description of the type, e.g., whole-body ,
but also to an evaluation of expected air con- wrist, or finger badge. Where wrist badges are

- centrations of the radioactive gas in restricted worn to monitor extremity exposures and
and unrestricted areas. The NRC requires that exposures to fingertips are likely to be greater
each applicant make such determinations for his than the wrist exposu res , describe how
own unique situation, and submit sufficient

, fingertip exposures will be estimated from theevidence to the Commission in support of his wrist badge data in lieu of fingertip monitors,
request. and provide any backup data used to perform

or verify these estimates.
,

ableYN ! i'r ci i s d rcWe Item 25 (For Private Practice Applicants Only).'
G0 o eep

Occupational Radiation Exposures at Medical !nstitutaons As [mw
As Is Reasonably Achievable." ofnce of Standards Devel* Item 25.a. State the name and address of
opment. U.S. Nuclear Regulatory Commission. Washington. the hospital that has agreed to admit patients-

D.c. :osss. December 1917. cuidance on brachytherapy pro,
cedures is gwen on pp. 316 to 3-19 of this report. Containing radioactive material.

10.8-11
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Item 25.b.. Submit a copy of the letter of 6. RENEWAL OF A LICENSE
au thorization, signed by the administrator,
from the hospital that has agreed to admit An application for renewal of a license should
patients containing radioactive material. be filed at least 30 days prior to the expiration

date. This will ensure that the license does not
Item 25.c. If patients treated with thera. expire until final action on the application has

been taken by the NRC as provided for inpeutic quantities under this license are
admitted to the hospital, (1) describe the ra. paragraph 30.37(b) of 10 CFR Part 30.
diation detection instruments available at the
hospital and (2) submit a copy of radiation Renewal applications should be filed on Form
safety procedures to be followed. NRC-313M appropriately supplement,ed, should

contain complete and up-to-date information
Item 26.a. Licensee Fee Category and Licensee abwt the applicant's current program , and

Fee Enclosed may be selected from information should meet , all licensing and regulatory
pertaining to medical institutions in $170.31 of requirements in effect at the time of renewal.
10 CFR Part 170. Renewal applications should also include, the

user physiciar s training and experience
Items 26.b and c. Provide the signature of (Supplements A and B of Exhibit A) or make a

clear and specific ref,erence to previousan individual authorized by management to
represent an applicant institution or the applications on which individual users received
signature of an individual physician, in the approval.
case of Category 7C of $170.31, with the date
of signature. In order to facilitate the review process, the

application for renewal should be submitted
without reference to previously submitted doc-

5. AMENDMENTS TO LICENSES uments and information (except for previously
approved users). If such references cannot be

Licensees are required to conduct their pro- avoided, they are acceptable provided:
grams in accordance with statements, repre-
sentations , and procedures contained in the a. The reference is made in response to a
license application and supporting documents. particular item of required information (e.g. ,
The license must therefore be amended if the bioassay procedures).
licensee plans to make any changes in the facil-
ities, equipment (including types of monitoring b. The reference is clear and specific (e.g. ,
and survey instruments), procedures, autho- title of document, date of submission, page,rized users or radiation safety officer, or and paragraph). '

byproduct material to be used.
c. The referenced document contains all in-

Applications for license amendments may be formation required for a particular item at the
filed either on the application form or in letter time of renewal.
form . The application should identify the
license by number and should clearly describe Prepare an original and two copies of the
the exact nature of the changes, additions, or application. Retain one copy of the application,
deletions. References to previously submitted with all attachments, because the license will
information and documents should be clear and require, as a condition, that the institution
specific and should identify the pertinent follow the statements and representations set
information by date, page, and paragraph. A forth in the application and any supplement to
fee must accompany amendment applications as it. Mail the original and one copy to the
indicated in Item 26.a. An original and two License Management Branch, Division of Fuel
copies of the application for amendment should Cycle and Material Safety, Office of Nuclear
be prepared, the original and one copy should Material Safety and Safeguards, U.S. Nuclear
be submitted , as in the cases for new or Regulatory Commission , Washington , D.C.
rznewal applications. See Appendix N for 20555. A fee must also accompany renewal
commonly requested amendments. .ipplications, as indicated in Item 26.a.
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APPENDIX A

ACCEPTABLE TRAINING AND EXPERIENCE FOR MEDICAL USES
OF BYPRODUCT MATERIAL

Paragraph 35.11(d) of 10 CFR Part 35 pro- (The hours listed next to each of the
vides that the Commission will approve a five subjects above are suggested
license application by an institution for medical values and should not be interpreted

-

use of byproduct material if it determines , as specific requirements.)
among other things , - that the physician
designated as the individual user is adequately b. Experience with the types and quantities
trained and experienced in (1) basic radio- of byproduct material for which the
isotope handling techniques and (2) the clinical application is being made, or equivalent
-use of byproduct material proposed in the (500 hours).
application. Similar criteria are established in
paragraph 35.12(c) of 10 CFR Part 35 for the c. Supervised clinical training in an institu- ,

'

approval of licenses for medical use of radio- tional nuclear medicine program (500
pharmaceuticals by individual physicians. Out- hours). The clinical training should
lined below are training and experience criteria cover all appropriate types of diagnostic
that the Commission, with the assistance of its procedures and should include:
Advisory Committee on the Medical Uses of Iso-
topes ( ACMUI), has found acceptable for phy. (1) Supervised examination of patients to
sicians who use radiopharmaceuticals. Each determine the suitability for radio-

physician's training and experience are isotope diagnosis and recommendation
examined on a case-by-case basis. If a physi- on dosage to be prescribed.
cian wishes to use radiopharmaceuticals but
does not have the training and experience de- (2) Collaboration in calibration of the
scribed, he may submit an application listing dose and the actual administration of
his specific qualifications and these will be the dose to the patient, including
reviewed by the Commission with the assistance calculation of the radiation dose,

of the ACMUI. related measurement , and plotting
data.

. .

1. General Training
(4) Study and discussion with preceptor

To qualify as adequately trained to use or of case histories to establish most
directly supervise the use of byproduct appropriate diagnostic procedures ,
material listed in Groups I, II, and/or III in limitation, contraindication, etc.
535.100 of 10 CFR Part 35, a physician should
have: Note A:

a. Training in basic radio- (200 hours) The requirements specified in Sections 1.a,
isotope handling tech- b, and c may be satisfied concurrently in a 3-
niques consisting of month training program IF all three areas are
lectures, laboratory integrated into the program,
sessions, discussion
groups, or supervised Note B:
experience in a nuclear
medicine laboratory in For each physician named in Item 4 of Form
the following areas: NRC-313M, complete Supplements A and B of

Form NRC-313M (Preceptor Statement and the
(1) Radiation physics and (100 hours) statement of training in basic radioisotope

instrumentation handling techniques). For each subject covered
in basic training, state where the training was

(2) Radiation protection (30 hours) obtained , the dates, total number of hours,
and type of training (e.g. , lectures, labora-

(3) Mathematics pertaining (20 hours) tory sessions),
to the use and measure-
ment of radioactivity Alternatives:

(4) Radiation biology (20 hours) Certification by the American Board of Nu-
clear Medicine will be accepted as evidence that

(S) Radiopharmaceutical (30 hours) a physician has had adequate tr aining and
,,

chemistry experience to use Groups I, II, and III.

..
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Cartification by the American Board of Radi- Treatment of three patients with any
ology in Diagnostic Radiology with Special Com- combination of these three condi-
p;t:nce in Nuclear Radiology will be accepted tions . ,

aas svidence that a physician has had adequate /
training in basic radioisotope handling tech-

- niquts and has had adequate clinical (3) Colloidal phosphorus-32 intracavitary,

treatment-exptrience to use Groups II and III.
^et p p

2. Training Requirements for Specific Diagnostic ggth ee atients
Procedures

' "A physician who wishes to be authorized for.
only one or two specific diagnostic procedures (1) Iodine-131 for treatment of thyroidshould have training in basic radioisotope carcinoma:h:ndling techniques and clinical procedures
commensurate with the procedures and quanti- Clinical experience in diagnosis of
tits of byproduct material being requested. thyroid function and treatment of
Such requests will be examined on a case-by- hyperthyroidism and/or cardiac dys-
case basis by the Commission with the function and active participation in'

assistance of the ACMUI. the treatment of three patients with
'

3. Training Requirements for Therapy Procedures
Involving Radiopharmaceuticals (2) Colloidal gold-198 for intracavitary

treatment:To qualify as adequately trained to use or
directly supervise the use of byproduct mate- Active participation in the treatment
rial listed in Groups IV and/or V in $35.100 of of three patients.
10 CFR Part 35, a physician should have:

4. Training Requirements for Therapy Procedures
a. Training in basic radioisotope handling Involving Sealed Sources

techniques (80 hours) including:
To qualify as adequately trained to use or

(1) Radiation physics and (25 hours) directly supervise the use of byproduct mate-
instrumentation rial listed in Group VI in $35.100 of 10 CFR,

'

Part 35, a physician should have:
(2) Radiation protection (25 hours)

a. Training in basic radioisotope handling
(3) Mathematirs pertaining (10 hours) techniques (200 hours) consisting of

to the use and measure- lectures, laboratory sessions, discussion
ment of radioactivity groups, or supervised experience in the

(4) Radiation biology (20 hours)
(1) Radiation physics and (110 hours)

(These requirements are in lieu of, not instrumentation
in addition to, .those specified in Section
1.a, above.) (2) Radiation protection (40 hours)

b. Clinical training in specific therapy pro- (3) Mathematics pertaining (25 hours)
cedures; to the use and measure-

ment of radioactivity

(1) Iodine-131 for treatment of hyper-
. thyroidism and/or cardiac condi* (The hours listed next to each of thetions:'

four subjects above are suggested values
and should not be interpreted as specific

Clinical experience in the diagnosis requirements. )
'

of thyroid function and active par-
ticipation in the treatment of ten b. Clinical training in specific therapy pro-patients , cedures:

(2) Phosphorus-32 for treatment of poly- (1) Radiation sources for interstitial,
cythemia vera, leukemia, and/or intracavitary , or surface treatment
bone metastases: of cancer:

|
:
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Active practice in therapentic radiol- Note:
g ogy with a minimum of 3 years

experience. Evidence of certification by the American*'

Board of Radiology in Radiology or Therapeutic
(2) Beta ray applicators for the treat- Radiology, certification as a British " Fellow of

ment of superficial eye disease: the Faculty of Radiology" (FFR) or " Fellow of
the Royal College of Radiology" (FRCR), or a

Active practice in therapeutic radiol- Canadian certification from the Royal College of
ogy or ophthalmology and experience Physicians and Surgeons (RCPS) may be sub-
in the therapeutic use of beta rays mitted in lieu of the information requested in
or soft X-rays, Sections 4.a and b above.

; -
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) APPENDIX B

MEDICAL ISOTOPES * COMMITTEE

Responsibility (e.g. , nursing, security, and housekeep-
ing personnel) are properly instructed as

The committee is responsible for required by $19.12 of 10 CFR Part 19.

1. Ensuring that all individuals who work with 4. Review and approve all requests for use of
or in the vicinity of radioactive material radioactive material within the institution.
have sufficient training and experience to
enable them to perform their duties safely 5. Prescribe special conditions that will be
and in accordance with NRC regulations required during a proposed use of radio-
and the conditions of the license, active material such as requirements for

bioassays, physical examinations of users,
2. Ensuring that all use of radioactive mate- and special monitoring procedures.

rial is conducted in a safe manner and in
accordance with NRC regulations and the 6. Review the entire radiation safety program
conditions of the license. at least annually to determine that all ac-

tivities are being conducted safely and in
Duties accordance with NRC regulations and the

conditions of the hcense. The review shall
include an examination, of all records,The committee shall reports from the radiation safety officer,

1. De familiar with all pertinent NRC regula- results of NRC inspection, written safety
procedures , and management controltions, the terms of the license, and infor-
system.mation submitted in support of the request

for the license and its amendments. 7. Recommend remedial action to correct any
deficiencies identified in the radiation safe-2. Review the training and experience of any

individual who uses radioactive material ty program.

) (including physicians, technologists., physi- 8. Maintain written records of all committeecists, and pharmacists) and determine that meetings , actions, recommendations , andthe qualifications are sufficient to enable decisions.them to perform their duties safely and in
accordance with NRC regulations and the 9. Ensure that the byproduct material licenseconditions of the license. is amended, when necessary, prior to any

3. Establish a program to ensure that all indi- changes in facilities, equipment, policies,
viduals whose duties may require them to procedures, and personnel,
work in the vicinity of radioactive material Meeting Frequency

The medical isotopes committee shall meet as
A1:ernative titles are radmisotope or " radiation safety. ften as necessary to conduct its business but*

not less than once in each calendar quarter.commit tee.

-
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APPENDIX C.

INSTRUMENTATION

!

l. Survey meters'

a. Manufacturer's name:

Manufacturer's model number:

Number of instruments available:
i
' Minimum range: mr/hr to mr/hr

Maximum range: mr/hr to mr/hr

b. Manufacturer's name:

Manufacturer's model number:

Number of instruments available:

Minimum range mr/hr to mr/hr

Maximum range mr/hr to mr/hr'

1

r

s

2. Dose calibrator

Manufacturer's name:

Manufacturer's model number:

Number of instruments available:

,

3. Diagnostic instruments
7 nuf ctu'- 'saj.

Type of Instrument _.t5 Model No.3
.

5

1

|
*

4. Other

.
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APPENDIX D

CALIBRATION OF INSTRUMENTS *

Section i

METilODS FOP CALIBRATION OF (X. AND GAMMA-RAY) SURVEY METERS.
INCLULING PROCEDURES, STANDARDS. AND FREQUENCY

.

A. Calibration of survey me, ers shall be 1. Before each use and also atter each
performed with radionuclide sources. survey to ensure that the instrument

was operational during the survey.
1. The sources shall be approximate point

sources. 2. Af ter each maintenance and/or battery

2. The source activities shall be traceable
within 5% accuracy to the U.S. National 3. At least quarterly.
Bureau of Standards (NBS) calibra-
tions. If any reading with the same geometry

is not within i20% of the reading
3. The frequency shall be at least annual- measured immediately after calibration,

ly and after servicing. the instrument should be recalibrated

4. Each scale of the instrument shall be
calibrated at least at two points such
that (a) one point is in each half of the C. The instrument must be calibrated at lowerscale and (b) the points are
separated by 35-50% or,two energies if its response is energy

full scale,
dependent and it is to be used to measure
in the Xe-133 or Tch energy ranges.

5. The exposure rate measured by the in-
strument shall differ from the true This calibration may be done eitherexposure rate by less than 10% of full
scale (read appropriate section of the 1. As in item A above with calibratedinstrument manual to determine how t standards of radionuclides at or nearmake necessary adjustments to bring the desired energies or
instrument into calibration). Readings
within 120% will be considered accept- 2. As a relative intercomparison with an
able if a calibration chart or graph is energy-independent instrument and
prepared and attached to the uncalibrated radionuclides.
instrument.

Note:
D. Records of the above items A, B-2, B-3,

Sources of Cs-137, Ra-226, or Co-60 are ap- and C must be maintained.
propriate for use in calibrations. The activity
of the calibration standard should be sufficient
to calibrate the survey meters on all ranges, or
at least up to 1 R/hr on the higher-range E. Use of Inverse Square Law and Radioactive
instruments. If there are higher ranges, they Decay Law
should at least be checked for operation and
approximately correct response to radiation. 1. A calibrated source will have a calibra-

tion certificate giving its output at a
given distance measured on a specified

B. A reference check source of long half-life, date by the manufacturer or NBS.
e.g., Cs-137 or Ra D and E, shall also be
read at the time of the above calibration. a. The Inverse Square Law may beThe readings shall be taken with the check used with any point source tosource placed in specific geometry relative calculate the exposure rate at
to the detector. A reading of this refer- ther distances.ence check source should be taken:

b. The Radioactive Decay Law may be
eSee ANSI N42.1.3. " Calibration and Usage of Dose Cahbrator used to calculate the output at

lonization Chambers for the Assay of Radionuclides." Copies may other times after the specifiedbe obtained from the American National Standards Institute,
Inc.,1430 Broadway, New York, New York 10018. date.

)
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2. Inverse Square Law R is exposure rate t units of
t time later

S (R ) (R )g 2

*--P 1/2 are in the same units (years, IT and t
3 months, days, etc.)

------P T is radionuclide half-life2 1/2
Exposure rate at P : t is number of units of time2

elapsed between calibration
(p )2 and present time

R
2 * (p )2 (R )g 4. Example: Source output is given by

2 calibration certificate as 100 mR/hr at
where 1 foot on March 10, 1975. Radionuchde

half-life is 5.27 years.
S is the point source

Question: What is the output at 3 feet on
R and R are in the same units (mR/hr March 10,1977 (2.0 years)?g 2 or R/hr)

a. Output at 1 foot, 2.0 years after
P and P are in the same units (cen- calibration date:g 2 timeters, meters, feet, etc. )

R = 100 mR/hr x e'(0.693 x 2.0)5.33. Radioactive Decay Law

= 100 x 0.77 = 77 mR/hr at 1 footExposure rate t units of time after
specified calibration date on March 10, 1977.

-I .693 x t] b. Output at 3 feet, 2.0 years after cal-0
R =R xe T

t o 1/2 ibration date:

R feet = (1 f t)2where
x 77 mR/hr3 (3 feet)2R, and Rt are in the units mR/hr or s

R/hr x 77 = 8.6 mR/hr at=

Ro is exposure rate on specified 3 feet, 2.0 years af ter
calibration date calibration.

)
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CAllBRATION OF SURVEY INSTRUMENTS

Check appropriate items.

1. Survey instruments will be calibrated at least annually and following
repair.

2. Calibration will be performed at two points on each scale.

The two points will be approximately 1/3 and 2/3 of full scale.
A survey instrument may be considered properly calibrated
when the instrument readings are within 10% of the
calculated or known values for each point checked. Readings
within 120% are considered acceptable if a calibration chart or
graph is prepared and attached to the instrument.

3. Survey instruments will be calibrated

; a. By the manufacturer

b. At the licensee's facility

(1) Calibration source

Manufacturer's name
Model no.
Activity in millicuries
Accuracy
Traceability to primary standard

(2) The calibration procedures in Section I of Appendix D
j will be used

or

(3) The step-by-step procedures, including radiation safety
j procedures, are attached.

c. By a consultant or outside finn

(1) Name

(2) Location

(3) Procedures and sources

have been approved by NRC and are on file in
License No.

'

are attached
.

I
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APPENDIX D (Continued)

Section 2

METIIODS FOR CALIBRATION OF DOSE CALIBRATOR

All radiopharmaceuticals must be assayed for 1. Assay the Tc-99m vial in the dose cali-
cctivity to an accuracy of 10%. The most brator and subtract background level
common instrument for accomplishing this is an to obtain net activity in millicuries,
ionization-type dose calibrator. The instrument
must be checked for accurate operation at the 2. Repeat step 1 at time intervals of 6,
tima of installation and periodically thereafter. 24, 30, and 48 hours after the initial

assay.
A. Test for the following:

3. Using the 30-hour activity measure-
1. Instrument linearity (at installation and ment as a starting point, calculate the

quarterly thereafter) predicted activities at 0, 6, 24, and 48
hours using the following table:

2. Geometrical variation (at installation)
Assay Time (hr) Correction Factor

3. Instrument accuracy (at installation and
annually thereafter). 0 32

6 16
B. After repair or adjustment of the dose 24 2

calibrator, repeat all the appropriate tests 30 1

listed above (dependent upon the nature of 48 0.125
the repairs).

Example: If the net activity measured
C. Daily or before each use of the instrument: at 30 hours was 15.625 mci, the pre-

dicted activity for 6 and 48 hours
1. Measure and record the activity of at would be 15.625 mci x 16 = 250 mci

least one reference source (e.g. ,1-2 and 15.'"i mci x 0.125 = 1.95 mci,
mci of Co-57). This check should be respectively. grepeated during the day whenever )sample readings are not within 10% of 4. Plot the measured net activity for each
the anticipated assay. Variation time interval versus the predicted
greater than 5% in this test will indi- activity on log-log graph paper.
cate the need for instrument repair,
adjustment, or recalibration. 5. The activities plotted should be within

iS% of the predicted curve if the
2. Measure and record the apparent ac- instrument is linear and functioning

tivity of a long-lived standard radio- properly. Errors greater than 15%
nuclide such as Cs-137 or Ra-226 at all indicate the need for repair or adjust-
the commonly used radionuclide set- ment of the instrument.
tings (when the unit was first calibrat-
ed against NBS-traceable standards). 6. If instrument linearity cannot be cor-
Choose a source with activity in the rected, it will be necessary in routine
100 pCi range. assays to either assay an aliquot of the

eluate that can be accurately measured
D. Inspect the instrument on a quarterly basis or to use the graph constructed in

to ascertain that the measurement chamber step 4 to relate measured activities to
liner is in place and that instrument zero is true activities.
properly set (see manufacturer's instruc-
tions). F. Test for Geometrical Variation

E. Test of Instrument Linearity There may be significant geometrical varia-
tion in activity measured as a function of

The linearity of a dose calibrator should be sample volume or configuration, depending
tscertained over the entire range of activ- on the volume and size of the ionization
ities employed. This test will utilize a vial chamber used in the dose calibrator. The
of Tc-99m whose activity is equivalent to extent of geometrical variation should be
the maximum anticipated activity to be ascertained for commonly used radionu-
cssayed (e.g. , the first elution from a new clides and appropriate correction factors
generator). computed if variations are significant ,
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1.e., greater than 12% (even though An alternate to providing syringe cali- ;

correction factors may be provided by the bration factors is to simply assay the 1

manufacturer, the accuracy of these should stock vial before and after filling the I

) be checked), syringe. The activity in the syringe is '

then the difference in the two readings
To measure variation with volume of liquid, (with a volume correction if signif-
a 30-ce vial containing 2 mci of Co-57 or icant) .
other appropriate radionuclide in a volume
of 1 ml will be used.

1. Assay vial at the appropriate instru-
ment setting and subtract background Check the accuracy of the dose calibrator
level to obtain net activity. for several radionuclides such as Cs-137,

Co-57, and Ba-133 using appropriate
2. Increase the volume of liquid in the reference standards whose activity is

vial in steps to 2, 4, 8,10, 20, and 25 traceable to NBS. The activity levels of the
ml by adding the appropriate amount of reference sources used should approximate
water or saline. After each addition, those levels normally encountered, giving
gently shake vial to mix contents and adequate attention to source configuration,
assay as in step 1. The lower-energy reference standards

(Tc-99m, Xe-133, I-125) must be in vials
3. Select one volume as a standard (such with the same thickness of glass as the

as the volume of reference standard actual samples to be measured for best
used in performing the test for instru- accuracy,
ment accuracy), and calculate the ratio
of measured activities for each volume 1. Assay the reference standard in the
to the reference volume activity. This dose calibrator at the appropriate
represents the volume correction factor setting and subtract the background
(CF). level to obtain the net activity.

Example: If activities of 2.04, 2.02, 2. Repeat step 1 for a total of 3 determi-
and 2.00 mci are measured for 4, 8, nations, and average results,
and 10 mi volumes and 10 ml is the
reference volume selected, 3. The average activity determined in

step 2 should agree with the certified
2.004 ml Volume CF = = 0.98 activity of the reference source within
FDI iS% after decay corrections.

4. Plot the correction factors against the 4. Repeat the above steps for other
volume on linear graph paper. Use this commonly used radionuclides for which
graph to select the proper volume adequate reference standards are
correction factors for routine assay of available.
that radionuclide.

5. Keep a log of these calibration checks.
5. The true activity of a sample is calcu-

lated as follows: 6. Calibration checks that do not agree
within 5% indicate that the instrument

True Activity = Measured Activity x should be repaired or adjusted. If this
Correction Factor is not possible, a calibration factor

should be calculated for use during
where the correction factor used is for routine assays of radionuclides,
the same volume and geometrical con-
figuration as the sample measured. 7. At the same time the instrument is

being initially calibrated with the NBS-
6. Similarly, the same activity of Co-57 in traceable standards, place a long-lived

a syringe may be compared with that of source in the calibrator, set the
10 ml in a 30-cc vial and a correction instrument, in turn, at the various
factor may be calculated. radionuclide settings used (Cs-137, I-

131, Tc-99m, I-125, etc.), and record
7. It should_ be- noted that differences of the readings. These values may later

200% in dose calibrator readings be used to check instrument calibration
between glass and plastic syringes at each setting (after correcting for
have been observed for lower-energy decay of the long-lived source) without
radionuclides such as I-125. lience, requiring more NBS-traceable stand-
adequate correction factors must be ards. Keep a log of these initial and
established for this type of syringe. subsequent readings.

i

10.8-27

_ _ - _ - - _ . _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ _ - _ _ . _ _ _ _ _ _____ _ _ _ _ - -



,

4

H. Test for Instrument 2 nstancy 5. Log the background levels.

Assay two rere.renca sources such as Cs- 6. Indicate the predicted activity of each ')t 137 and Co-57 nsing a reproducible source based on decay calculations and
geometry before. esca daily use of the the 15% limits on the graph as illus-
instrure.t m t. trated.

1. Assay euh reference source using the 7. Repeat the procedure used for the Cs-
appropriate instrument setting (i.e. , 137 source for all the commonly used
Cs-137 r.etting for Cs-137). radionuclide settings.

2. Measure background level at same in- 8. Va-iations greater than 15% from thestrument setting, predicted activity indicate the need for
3. Calculate net activity of each source instrument repair or adjustment.

subtracting out background level.
9. Investigate higher than normal back-

4. For each source, plot net activity ground levels to determine their origin
versus the day of the year on semi-log and to eliminate them if possible by
graph paper. decontamination, relocation, etc.
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CAllBRATION OF DOSE CALIBRATOR
}

A. Sources Used for Linearity Test
,

(Check as appropriate) '

' ' First elution from new Mo-99/Tc-99m generator
J

or

__ Other* (specify)

Sources Used for Instrument Accuracy and Constancy TestsB.

Activity
Radionuclide (mci)_ Accuracy

Co-57

Ba-133

Cs-137

/,3 ,

C. The procedures described in Section 2 of Appendix D will be used
for calibration of the dose calibrator,

i

or

Equivalent procedures are attached.

*
Must be equivalent to the highast activity used.

.
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} APPENDIX E

PROCEDURES FOR ORDERING AND RECElVING RADIOACTIVE MATERIAL

1. The Chief Nuclear Medicine Technologist packages directly to the Nuclear Medicine
must place all orders for radioactive mate- Department.
rial and must ensure that the requested
materials and quantities are authorized by
the license and that possession limits are
not exceeded. 3. During off-duty hours, security personnel

must accept delivery of radioactive pack-
2. During normal working hours , carriers ages in accordance with the procedures

must be instructed to deliver radioactive outlined in the sample memorandum below.

SAMPLE MEMORANDUM

MEMORANDUM FOR: Security Personnel

FROM: John Jones, Administrator

SUBJECT: RECEIPT OF PACKAGES CONTAINING RADIOACTIVE
MATERIAL

,

Any packages containing radioactive material that arrive between 4:30 p.m.
and 7 a.m. or on Sundays shall be signed for by the Security guard on duty
and taken immediately to the Nuclear Medicine Department. Unlock the door,i

j place the package on top of the counter immediately to the right of the door,
and relock the door.

i

| If the package is wet or appears to be damaged, immediately contact the
hospital Radiation Safety Officer. Ask the carrier to remain at the hospital
until it can be determined that neither he nor the delivery vehicle is con-
taminated.

.

RADIATION SAFETY OFFICER:

OFFICE PilONE:
,

.

I!OME PIIONE:

, .
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RADIOACTIVE SHIPMENT RECEIPT REPORT

1. P.O. # Survey Date Time_

Surveyor

2. CONDITION OF PACKAGE:

O.K. Punctured Status Wet

Crushed Other
.

3. RADIATION UNITS OF LABEL: Units (mrem /hr)

4. MEASURED RADIATION LEVELS:

a. Package surface mrem /hr

b. 3 feet or 1 meter from surface mrem /hr

5. DO PACKING SLIP AND VIAL CONTENTS AGREE?

a. Radionuclide yes no, difference

b. Amount yes no, difference

c. Chem Form yes no, difference

I

6. WIPE RESULTS FROM:

a. Outer CPM = DPM

eff = ( )

b. Final source container CPM = DPM

eff = ( )

8. SURVEY RESULTS OF PACKING MATERIAL AND CARTONS mrem /hr,
CPM

9. DISPOSITION OF PACKAGE AFTER INSPECTION

10. IF NRC/ CARRIER NOTIFICATION REQUIRED, GIVE TIME, DATE, AND PERSONS
NOTIFIED.

Signature Date

}
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. APPENDIX F

PROCEDURES FOR SAFELY OPENING PACKAGES CONTAINING
RADIOACTIVE MATERIAL

1. Visually inspect package for any sign of loss of liquid, discoloration of packaging
damage (e.g., wetness, crushed). If material). Check also that shipment does
damage is noted, stop procedure and notify not exceed possession limits.
Radiation Safety Officer.

6. Wipe external surface of final source
2. Measure exposure rate at 3 feet from container with moistened cotton swab or

package surface and record. If >10 mR/hr, filter paper held with forceps; assay and
stop procedure and notify Radiation Safety record.
Officer.

7. Monitor the packing material and packages
3. Measure surface exposure rate and record. for contamination before discarding.

If >200 mR/hr, stop procedure and notify
Radiation Safety Officer. a. If contaminated, treat as radioactive

waste.

4. Put on gloves. b. If not contaminated, obliterate radia-
tion labels before discarding in regular

5. Open the outer package (following manu- trash.
facturer's directions , if supplied) and
remove packing slip. Open inner package In all the above procedu res , take wipe
to verify contents (compare requisition, tests with a paper towel, check wipes with a
packing slip, and label on bottle), and thin-end-window G-M survey meter, and take
check integrity of final source container precaution against the spread of contamination
(inspecting for breakage of seals or vials, as necessary.

( | s' r' f

.
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APPENDIX G
)

GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL

1. Wear laboratory coats or other protective 7. Wear personnel monitoring devices (film
clothing at all times in areas where radio- badge or TLD) at all times while in areas
active materials are used. where radioactive materials are used or

stored. These devices should be worn at
2. Wear disposable gloves at all times while chest or waist level.

handling radioactive materials.
8. Wear TLD finger badges during elution of

3. Monitor hands and clothing for contamina- generator and preparation , assay, and
tion after each procedure or before leaving injection of radiopharmaceuticals.
the area.

9. Dispose of radioactive waste only in
4. Use syringe shields for preparation of '

patient doses and administration to patients 10. Never pipette by mouth.
except in circumstances such as pediatric
cases when their use would compromise the 11. Survey generator, kit preparation , andpatient's well-being. injection areas for contamination after each

procedure or at the end of the day.
Decontaminate if necessary.

5. Do not eat, drink, smoke, or apply
cosmetics in any area where radioactive 12. Confine radioactive solutions in covered
material is stored or used. containers plainly identified and labeled

with name of compound, radionuclide,
date, activity , and radiation level, if

6. Assay each patient' dose in the dose cali- applicable.
brator prior to administration. Do not use
any doses that differ from the prescribed 13. Always transport radioactive material in
dose by more than 101,. shielding containers.

.

m
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APPENDIX H
)

EMERGENCY PROCEDURES

Minor Spills personnel potentially contaminated to
prevent the spread.

1. NOTIFY: Notify persons in the area that a
spill has occurred. 3. SHIELD THE SOURCE: If possible, the

spill should be shielded, but only if it can
2. PREVENT THE SPREAD: Cover the spill be done without further contamination or

with absorbent paper. without . significantly increasing your
radiation exposure.

3. CLEAN UP: Use disposable gloves and
remote handling tongs. Carefully fold the 4. CLOSE THE ROOM: Leave the room and
absorbent paper and pad. Insert into a lock the door (s) to prevent entry.
plastic beg and dispose of- in the
radioactive waste container, Also insert 5. CALL FOR IIELP: Notify the Radiaticn
into the plastic bag all other contaminated Safety Officer immediately.
materials such as disposable gloves.

6. PERSONNEL DECONTAMINATION: Contam-
4. SURVEY: With a low-range, thin-window inated clothing should be removed and

G-M survey meter, check the area around stored for further evaluation by the
the spill, hands, and clothing for contami- Radiation Safety Officer. If the spill is on
nation , the skin, flush thoroughly and then wash

with mild soap and lukewarm water.
5. REPORT: Report incident to the Radiation

Safety Officer. RADIATION SAFETY OFFICER:
OFFICE PHONE:

ai r $s HOME PHONE:

1. CLEAR THE AREA: Notify all persons not ALTERNATE NAMES AND TELEPHONE* involved in the spill to vacate the room. NUMBERS DESIGNATED BY RSO:;
2. PREVENT THE SPREAD: Cover the spill'

with absorbent pads, but do not attempt to
. clean it up. Confine the movement of all

.

'

i

i

<

1

1
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APPENDIX 1
<

AREA SURVEY PROCEDURES

1. All elution , preparation , and injection a. Location, date, and type of equipment
areas will be surveyed daily with a low- used.
range thin-window G-M survey meter and

b. Name of person conducting the survey.decontaminated if necessary,

Drawing of area surveyed, identifying2. Laboratory areas where only small quanti- c.
ties of radioactive material are used (less relevant features such as active
than 100 pCi) will be surveyed monthly, storage areas, active waste areas, etc.

3. All other laboratory areas will be surveyed d. Measured exposure rates, keyed to
location on the drawing (point outweekly. rates that require corrective action).

4. The weekly and monthly survey will consist
e. Detected contamination levels, keyed toof: locations on drawing,

a. A measurement of radiation levels with f. Corrective action taken in the case of
contamination or excessive exposurea survey meter sufficiently sensitive to rates, reduced contamination levels ordetect 0.1 mrem /hr. exposure rates after co'rrective action,
and any appropriate comments.

b. A series of wipe tests to measure con-
tamination levels. The method for 6. Area will be cleaned if -the contamination

2level exceeds 100 dpm/100 cm ,performing wipe tests will be suffi-
ciently sensitive to detect 100 dpm per Note:100 cm2 for the contaminant involved. <

For daily surveys where no abnormal expo-
5. A permanent record will be kept of all sures are found, only the date, the identifica-

survey results, including negative results. tion of the person perfonning the survey, and
The record will include: the survey reports will be recorded.

.

9

\

.
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APPENDIX J

WASTE DISPOSAL

1. Liquid waste will be disposed of (check as Disposed of by commercial waste dis-
appropriate) posal service (see also item 4 below).

By commercial waste disposal service Other (specify):
(see also item 4 below).

In the sanitary sewer system in 3. Other solid waste will be (check as appro-
accordance with $20.303 of 10 CFR priate)
Part 20.

Held for decay until radiation levels,
Other (specify): as measured with a low-level survey

meter and with all shielding removed,
have reached background levels. All
radiation labels will be removed or

2. Mo-99/Tc-99m generators will be (check as obliterated and the waste will be
appropriate) disposed of in normal trash.

Returned to the manufacturer for Disposed of by commercial waste dis-
disposal. posal service (see also item 4 below).

IIeld for decay until radiation levels, Other (specify):
as measured with a low-level survey
meter and with all shielding removed,
have reached background levels. All 4. The commercial waste disposal service used
radiation labels will be removed or ob- will be
literated and the generators disposed
of as normal trash. (Note: This method
of disposal may not be practical for (Name) (City, State)

) generators containing long-lived
radioactive contaminants.) NRC/ Agreement State License No.d

.
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APPENDIX K
\

THERAPEUTIC USE OF RADIOPHARMACEUTICALS

1. All patients treated with iodine-131 or designee. Items may be returned for*

gold-198 will be placed in a private room normal use, held for decay, or decon-
with a toilet. The room and ' toilet areas taminated, as appropriate.
more likely to be contaminated will be
covered with protective material as appro- 9. Urine and vomitus from iodine-131 therapy,

priate. to the amounts of contamination to patients will be stored for decay in the ra-
be expected. Particular attention should be dioactive waste storage area. When it has
given to objects likely to be touched by the reached background levels, as measured
patient, e.g. , telephones, doorknobs, and with a low-level survey meter, it may be
other items that would be difficult to released to the sanitary sewer system.
decontaminate.

10. Before a therapy patient's room is re-
2. The patient's room will be properly posted assigned to another patient, the room will

in accordance with $20.203 of 10 CFR be surveyed for contamination and decon-
Part 20. taminated if necessary, and all radioactive

waste and waste containers will be
3. Surveys of the patient's room and sur- removed.1

rounding areas will be conducted as soon
as practicable after administration of the 11. Nursing Instructions
treatment dose. Exposure rates will be
measured at the patient's bedside, 3 feet a. Nurses should spend only that amount,

(or 1 meter) away, and at the entrance to of time near the patient required for
the room. The Radiation Safety Officer or ordinary nursing care. Special restric-

i his designee will then determine how long a tions may be noted on the precaution
person may remain at these positions and sheet on the patient's chart. Nurses
will post these times on the patient's chart should read these restrictions before
and on his door. The results of daily administering to the patients. Call the
surveys will be used to recalculate Nuclear Medicine Department with any

; permitted times, which will be posted on questions about the care of these
the patient's chart and on his door. patients.'

4. The form, Nursing ' Instructions for Pa- b. Visitors will be limited to those 18
tients Treated with Phosphorus-32, Gold- years of age or over unless other in-
198, or Iodine-131, will be completed imme- structions are noted on the precaution
diately after administration of the treat- sheet on the patient's chart.
ment -dose. A copy will be posted on the
patient's chart. c. Patients must remain in bed while

visitors are in the room and visitors
5. Radiation levels in unrestricted areas will should remain at least 3 feet from the

be maintained less than the limits specified patient.
in paragraph 20.105(b) of 10 CFR Part 20.

d. Patients containing radioactive mate-
6. All linens will be surveyed for contamina- rials are to be confined to their rooms

tion before being removed from the except for special medical or nursing
patient's room and, if necessary, will be purposes approved by the Nuclear
held for decay. Medicine Department.

7. Disposable plates, cups, eating utensils, e. No nurse, visitor, or attendant who is
tissue, surgical dressings, and other pregnant should be permitted in the
similar waste items will be placed in a room of a patient who has received a
specially designated container. The mate- therapeutic amount of radioactivity
rial will be collected daily by the Radiation until the patient no longer presents a
Safety Officer or his designee, checked for radiation hazard. Female visitors
contamination, and disposed of as normal should be asked whether they are
or radioactive waste, as appropriate. pregnant.

8. Nondisposable items used for these patients f. Attending personnel should wear
will be held in plastic bags in the patient's rubber or disposable plastic gloves
room and will be checked for contamination when handling urinals , bedpans,
by the Radiation Safety Officer or his emesis basins, or other containers
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having any material obtained from the container for disposal by the
body of the patient. Wash gloves Radiation Safety Officer or his
before removing and then wash hands. designee.
The gloves should be left in the
patient's room in the designated waste (3) Disposable plates , cups, and
container. These gloves need not be eating utensils will be used by pa-
sterile or surgical in type, tients who are treated with iodine-

131.
g. Disposable items should be used in the

care of these patients , whenever (4) Vomiting within 24 hours after oral
possible. These items should be placed administration , urinary inconti-
in the designated waste container, nence, or excessive sweating with-
Contact the Radiation Safety Officer or in the first 48 hours may result in
his designee for proper disposal of the contamination of linen and floor. In
contents of the designated waste any such situations or if radio-
container. active urine and/or feces is spilled

during collection, call the Radia-
h. All clothes and bed linens used by the tion Safety Officer or his desig-

patient should be placed in the laundry nee, Ext. Meanwhile,
bag provided and should' be left in the handle all contaminated material
patient's room to be checked by the with disposable gloves and avoid
Radiation Safety Officer or his spreading contamination.
designee.

(5) All vomitus must also be kept in
i. All nondisposable items should be the patient's room for disposal by

placed in a plastic bag and should be the Radiation Safety Officer or his
left in the patient's room to be checked designee. Feces need not be
by the Radiation Safety Officer or his routinely saved, unless ordered on
designee. the chart. The same toilet should

be used by the' patient at all times
j. Surgical dressings should be changed and it should be well flushed (3

only as directed by the physician. times).
Gold-198 1 aking from a puncturee
wound will stain the dressings dark 1. Utmost precautions must be taken to
red or purple. Such dressings should see that no urine or vomitus is spilled
not be discarded but should be on the floor or the bed. If any part of
collected in plastic bags and turned the patient's room is suspected to be
ever to the Radiation Safety Officer or contaminated, notify the Radiation
his designee. Handle these dressings Safety Officer or his designee.
only with tongs or tweezers. Wear
disposable gloves. m. If a nurse, attendant, or anyone else

knows or suspects that his or her skin
k. For iodine-131 patients: or clothing, including shoes, is con-

taminated, notify the Radiation Safety
(1) Urine from iodine-131 patients will Officer or his designee immediately.

be collected in special containers This person should remain in an area
provided by the Radiation Safety adjacent to the patient's room and
Officer or his designee. The pa- should not walk about the hospital. If
tient should be encouraged to the hands become contaminated, wash
collect his own urine in the con- them immediately with soap and water.
tainer. If the patient is bedridden,
a separate urinal or bed pan
should be provided. The urinal or n. If a therapy patient should need emer-
bed pan should be flushed several gency surgery or should die, notify
times with hot soapy water after the Radiation Safety Officer or the Nu-
use. clear Medicine Department immediately.

(2) If the nurse helps to collect the
excreta, disposable gloves should o. When the patient is discharged, call
be worn. Afterwards, hands should the Radiation Safety Officer or his
be washed with the gloves on and designee or the Nuclear Medicine
again after the gloves are Department, and request that the room
removed. The gloves should be be surveyed for contamination before
placed in the designated waste remaking the room.

\
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1

Date: |

} NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHORUS-32, GOLD 198, OR IODINE-131

Patient's Name:-

Room No. Physician's Name:

Radioisotope Administered:

Date and Time of Administration:

Dose Received: Method of Administration:

Exposure Rates in mrem /hr

Date 3 feet from bed 10 feet from bed

,

(Comply with all checked items.)

1. Visiting time permitted:
2. Visitors must remain from patient.

3. Patient may n3 leave room.

.) 4. Visitors under 18 are ng permitted.
5. Pregnant visitors are not permitted.
6. Film badges must be worn.

7. Tag the following objects a'nd fill out the tag:

door

bed

chart

wrist

8. Gloves must be worn while attending patient.

9. Patient must use disposable utensils.
^

10. All items must remain in room until approved by the Radiation Safety Officer
or his designee.

11. Smoking is ny permitted.
'

12. Room is not to be released to Admitting Office until approved by the Radiation
Safety Officer or his designee.

13. Other instructions.

In case of an emergency contact:

RSO /

Name On-duty /Off-duty Telephone Nos.

_
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APPENDIX L

THERAPEUTIC USE OR SEALED SOURCES

1. All patients treated with brachytherapy b. Nurses should spend only the minimum
sources will be placed in a private room time necessary near a patient for
with toilet. routine nursing care. Obtain and wear

/s. The patient's room will be properly posted
in accordance with $20.203 of 10 CFR c. When a nurse receives an assignment
Part 20. to a therapy patient, a film or TLD

badge should be obtained immediately
3. Surveys of the patient's room and from the Radiation Safety Officer ory

surrounding areas will be conducted as
.

his designee. The badge shall be worn
soon as practicable after sources are only by the nurse to whom it is issued

'

implanted. Exposure rate measurements will and shall not be exchanged between
be taken at the patient's bedside, 3 feet nurses.
(or 1 meter) from the patient, 3 feet (or 1
meter) from the bed, and at the entrance d. Pregnant nurses should not be - a.s-
to the room. The Radiation Safety Officer signed to the personal care of these
or his designee will then detennine how pa tients.
long a person may remain at these positions
and will post these times and the exposure e. Never touch needles, capsules, or con-
rate at 3 feet (or 1 meter) from the patient tainers holding brachytherapy sources.
on the patient's chart. If a source becomes dislodged, use

long forceps and put it in the corner
4. Immediately after sources are implanted, ' of the room or in the shielded con-

the form " Nursing Instructions for Patients tainer provided; contact Radiation
Treated with Brachytherapy Sources" wili Therapy, the Radiation Safety Officer,
be completed and placed on the patient's or the Nuclear Medicine Department at
chart, once.

5. Radiation levels in unrestricted areas will f. Bed bath given by the nurse should be
be maintained less than the limits specified omitted while the sources are in place.
in paragraph 20.105(b) of 10 CFR Part 20.

g. Perineal care is not given during
6. Nurses caring for brachytherapy patients gynecologic treatment; the perineal

will be assigned film badges. TLD finger pad may be changed when necessary
badges will also be assigned to nurses whq unless orders to the contrary have
must provide extended personal care to the been written,
patient.

h. Surgical dressings and bandages used
7. At the conclusion of treatment, a survey to cover the area of needle insertion

will be performed to ensure that all sources' may be changed only by the attending
have been removed from the patient and physician or radiologist, and MAY NOT
that no sources remain in the patient's BE DISCARDED until directed by the
room or any other area occupied by the radiologist. Dressings should be kept
patient. At the same time, all radiation in a basin until checked by the Radia-
signs will be removed and all film and TLD tion Safety Officer or his designee.
badges assigned to nurses will be
collected. Special orders will be written for oral

hygiene for patients with oral implants .
'

. 8. Instructions to Nurses i. No special precautions are needed for
sputum, urine, vomitus, stools, dishes,

a. Special restrictions may be noted on instruments, or utensils unless specifi-,

the precaution sheet on the patient's cally ordered, but these items should
chart. Nurses should read these in- be saved for a check with a radiation
structions before administering to the survey meter to ensure that no sources
patient. Call the Radiation Safety have been inadvertently displaced into
Office or-his designee with any ques- these items.
tions about the care of these patients
in regard to radiation safety j. All bed linens must be checked with a
precautions. radiation survey meter before being
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removed from the patient's room to of a patient while brachytherapy sources
ensure that no dislodged sources are are implanted in the patient. Female

,)inadvertently removed. visitors should be asked whether they
are pregnant.

k. These patients must stay in be,d unless o. Emergency Procedures
orders to the contrary are written. In -

f any event, patients will remain in their (1) If . an implanted source becomes
crsigned rooms during the treatment loose or separated from the pa-
pIriod. tient, or

1.. Visitors will be limited to those ,18 (2) If the patient dies, or
ytars of age or over, unless other 2n-
structions are noted on the precaution (3) If the patient requires emergency
sheet on the patient's chart. surgery, immediately call

'm. Visitors should sit at least 3 feet (or 1 Telephone No. (days)mtter) from the patient and should
(nights)remain no longer than the time

specified on the form posted on the
p. At the conclusion of treatment, call thepitient's door and on his chart. Radiation Safety Officer to (1) survey

the patient and room and (2) count the
radiation sources to be sure that all

n. No nurse, visitor, or attendant who is temporary implants have been removed |

pregnant should be permitted in the room prior to discharging the patient.

)

./
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NURSING INSTRUCTIONS FOR PATIENTS TREATED

I WITH BRACHYTHERAPY SOURCES

, Patient's Name:

Room Number: Physician's Name:
,

Isotope Activity:

Date and Time of Administration:

Date and Time Sources Are To Be Removed: Isotope:

Exposure Rates in mR/hr

! Bedside 3 feet from bed 10 feet from bed
!

(Comply with all checked items.)

! 1. Wear film badge.
j

2. Wear rubber gloves.

3. Place laundry in linen bag and save.

4. Housekeeping may not enter the room.;

/ 5. Patient may not have visitors.

6. Patient may not have pregnant visitors.

7. Patient may not have visitors under 18 years of age.2

8. A dismissal survey must be perfonned before patient is discharged,

j 9. Patient must have a private room.

10. Other instructions.

RSO /,

Name On-duty /Off-duty / Telephone Numbers

.

%

i

a
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APPENDIX M

PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE GASES
(e.g., XENON-133)

The following information should be submitted 4. Emergency Procedures
in support of requests to use xenon-133:

Describe the emergency procedures to be
1. Quantities to be used used in case of an accidental release of

xenon-133. This should include such con-
a. Patient infonnation siderations as tempomry evacuation of the

area or increasing the ventilation of the
(1) Number of studies expected per area.

week
5. Air Concentrations of Xenon-133 in Re-

(2) Average activity per patient stricted Areas

b. State the desired possession limit. This No licensee shall permit any individual in a
should be sufficient to provide for restricted area to inhale a quantity of
shipments whose calibration dates are radioactive material in any period of one
several days after receipt. calendar quarter greater than the quantity

that would result from inhalation for 40
2. Use and Storage Areas hours per week for 13 weeks at uniform

concentrations of radioactive material of
a. Describe the aren(s) in which you plan 1 x 10-5 pCi/ml.

to use and store xenon-133. Include a
diagram indicating the availability of You may evaluate your situation by making
shielding materials and the proximity actual measurements of xenon-133 concen-
to unrestricted areas. trations or by means of calculations. If you

choose the latter approach, you may make
b. Describe the ventilation in all areas simplifying assumptions, PROVIDING they

j where xenon-133 is used and stored, are reasonable, conservative, and stated
/ The location of supply and exhaust explicitly in your request.

vents, the measured airflow rates for
each vent, and the fraction of air that In actual use and storage, some xenon-133
is recirculated by the system should be will be released into the room from the
indicated. storage and administration devices, re-

breathing apparatus , collection systems ,
c. All areas where xenon is used should and escape from the patient. All sources of

be under negative pressure. State how loss must be considered when estiinating
you will ensure that all airflow rates the fraction of xenon-133 that is lost,

are maintained as specified in this
application . The following procedures may be used to

calculate the air concentration of xenon-133
3. Procedures for Routine Use in restricted areas;

a. Describe the procedures to be followed a. Estimate the maximum amount of activ-
for routine use of xenon-133, giving ity to be used per week ( A).
particular attention to radiological
safety factors. b. Estimate the fraction of xenon-133 that

is lost during use and storage (f).
b. If you plan to use a special apparatus This fractional loss must include ALL

for administration and collection of sources of loss, e.g. , during patient
xenon-133, specify the manufacturer's administration, storage, and disposal.
name and model number and include a
description of its design character- c. Determine the measured airflow rate in
istics. (Inclusion of a brochure would the area (s) of interest, and calculate

be helpful.) the volume of air available per week
for dilution of the xenon-133 (V).

d. For restricted areas, 920.103 ofc. Describe any special procedures that 10 CFR Part 20 requires that
you plan to employ to uute leakage,
e.g., use of nose clamps or special A

V x f < 1 x 10-5 pCi/ml.enclosures. -

10.8-51
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- e. Sample Problem Maximum
Xenon-133

A nuclear medicine laboratory plans to Ventilation Released per i
use 10 mci xenon-133 per patient and Rate 40-llour Week '

will perform a maximum of 10 studies (fta/ min) (mci)
per week. What ventilation rate is
required to ensure compliance with 100 67.9
$20.103 of 10 CFR Part 20? 500 339.7

1,000 679.4

;. Maximum activity used per week 6. Methods of Xenon-133 Disposal
10 mci

A = patient ,10 patients Dilution through Exhaust Systems (lessa.week
desirable).

) x 1 x 10 h i~ One method for disposal of xenon-133
3

is by release to the atmosphere
- 1 * 103 pCi through an air exhaust system. Li--

week censees are required to perform sur-
; veys (measurements or calculations) to

'

Assume a loss rate of 20% (f) ensure that they are in compliance with
paragraph 20.1(c) and $20.106 of

y_- Axf 10 CFR Part 20. Paragraph 20.1(c)
1 x 10_3 - pCi/ml requires that the concentrations of,

xenon-133 in effluents to unrestricted
I x 105 pCi/ week x 0.20 , areas be as low as is reasonably

achievable by the current state of=

1 x 10-5 pCi/ml . technology, and $20.106 requires that
the concentrations, averaged over a

2.0 x IOS ml/ week. period of 1 year, shall not exceed 3 x=

107 pCi/ml.
The required ventilation rate is

Many facilities do not have sufficient
2.0 x 108 ml/ week airflow to . achieve the necessary

, 40 hr/ week dilution. The following procedure may i!

be used to estimate the concentrations
, 1.7 x 105 ml/hr = 30 ft / min3 mn e n s to unnstdeb

ft3/ min ed areas.

The answer shows that, in order to (1) Estinate the -maximum amount of
meet the requirements of $20.103 of xenon-133 to be released per year
10 CFR Part 20, the imaging room (A). This should include all antic-

- (RESTRICTED AREA) must have a ipated losses during administra-
ventilation rate of at least 30 ft / min tion, storage, and disposal.3

with no recirculation of air. Where
practical, the ventilation rate should (2) Determine the flow rate of the

, be greater than that shown necessary exhaust system, and describe the
j' by the calculations. Consider every methods and equipment used for

alternative in order to maintain the air measuring the airflow rates.
concentration of xenon-133 as low as
reasonably achievable in accordance (3) Calculate the airflow per year (V).
-with paragraph 20.1(c) of 10 CFR
Part 20. (4) Calculate 'the average concentra-

tions for unrestricted areas. Sec-
If the ventilation rate is inadequate to tion 20.106 of 10 CFR Part 20
mMt the requirements of $20.103 of requires that,

10 CFR Part 20, consider methods of
increasing ventilation or reducing the A4

pitient load. C = V < 3 x 10-7 pCi/ml.

The following table gives the amount of (5) Sample Problem
xtnon-133 that can be released per
week without exceeding the permissible A nuclear medicine laboratory
Itvels for xenon-133 in restricted areas. plans to use 10 mci per patient

\.
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and will perform a maximum of 10 that xenon-133 is trapped onto charcoal
studies per week. A fume hood is or other adsorbing medium. Filters con-

.I available for disposal of xenon-133 taining xenon-133 are then stored for
and has a measured airflow of 168 decay.
ft/ min with an opening of 8 ftz,
What is the average concentration One difficulty with this approach is that
of xenon-133 at the point of re- charcoal is not 1001, efficient for trapping
lease from the fume hood exhaust? xenon-133. If this is your method of dis-
(NOTE: All xenon that has been posal, you should consider the following
released, e.g., collection bags, points.
filters, must be considered.)4

(1) Describe how you will handle the
problem of leakage from such trap-8A = 10 patients * 10 mci * 10 pCi pang devices. If the exhaust is

week patient mci vented to the outdoors (UNRE-
52 weeks STRICTED AREA), show that air

*
yr concentrations of xenon-133, aver-

aged over 1 year, do not exceed 3 x
A = 5.2 x 10s pCi/yr 10-7 pCi/ml. (See example in item

6.a.)
V = 168"b x 8 ft2 x 1,491" (2) Describe how you will ensure that

x 10to m!V collection and trapping devices are
gt/ in performing according to specifica-

tions, both initially and on a con-

V = 1344 x 1.49 x 1010 IV'' tinuing , basis. Include in your
m g j,in description how you will monitor

traps to determine when saturationV = 2.01 x 1013 ml/yr occurs and filter must be replaced.
5.2 x 108 pCi/yr

C ~ 2.01 x 10" ml/yr (3) Describe your procedures for
handling saturated filters. Your dis-

C = 2.6 x 10-7 pCi/ml cussion should include a description
of the area (a diagram would be
useful), available shielding, proxim- .

The following table gives the amount of ity to restricted areas, ventilation,
xenon-133 that can be released per week and an evaluation of average concen-
without exceeding an average concentra- trations of xenon-133 in air. (See
tion of 3 x 10-7 pCi/ml. , example in item 5.e.)

Average Release of
Exhaust rate Xenon-133 per Week

3(ft / min) (mci) USEFUL CONVERSIONS

100 8.6 1 mci = 103 pCi
500 42.8

f' 1 ft3 = 2.832 x 10-2 m3 = 2.832 x 104 ml
3

1 ft / min = 1.699 x IOS ml/hr3
If the exhaust is released to a restricted
area, e.g., a roof to which access is = 6.797 x 107 ml/40-hr week
controlled, or from a tall stack, Sutton's

equadon (Refs. I and 2) may be used to = 1.484 x 10to ml/yr
calculate the concentrations at the
nearest unrestricted area. If this ap- 1 week = 168 hrproach is used, describe the location of
the exhaust system outlet, including
proximity to unrestricted areas, air
intakes, and open windows. Methods for REFERENCEScontrolling access to the area where the
exhaust is located should also be 1. Blatz, Hanson, Radiation Hygiene Hand-.

described. book, McGraw-Hill (New York,1959), pp.
2'2'-T.

b. Adsorption onto Charcoal Traps
2. Cember, Herman, Introduction to Health

This is the disposal method of choice. Physics, Pergamon Press (New York,
The advantage of this disposal method is 1969), pp. 334-9.

10.8-53
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APPENDIX N

)
GUIDANCE ON REQUESTS FOR LICENSE

AMENDMENTS AND LICENSE TERMINATIONS

dix A to this guide, and year of
1. License Amendment Requests

certification; or

a. To add a new user (3) Give information requested in Sec-
(1) Give NRC license number (with tion 3 of Appendix A to this guide

specific references as indicated in (i.e. , 80 hours training in basic
Item 6 of this guide) under which radioisotope handling techniques

and clinical experience as de-the person was previously listed as scribed in Section 3 of Appen-a user, if applicable; or
dix A).

(2) Give Agreement State license num-
ber (preferably including a copy d. To add a user for Group VI*
of the beense), if applicable; or

(1) Give NRC license number (with(3) Send letter of request, attaching specific reference,s as indicated inSupplements A and/or B (see Item 6 of this guide) under which
Item 8 of this guide) if new user the person was previously listed as
has not been previously approved a user, if applicable; or
for this type of license.

(2) Give evidence of certification by
b. To add a user for Groups I-III* the Amencan Board of Radiology in

Radiology or Therapeutic Radiolo-
(1) Give NRC license number (with

specific references as indicated in E.Y's"#. other applicable certifica-
ti n in , radiation oncology asItem 6 of this guide) under which specified in Section 4 of Appen-

the person was previously listed as dix A to this guide; or
- a user, if applicable; or

(3) Give evidence of three years active
- (2) Give evidence of certification by experience in therapeutic radiology

the American Board of Nuclear (see Section 4 of Appendix A to
Medicine, or other certifications as this guide).
specified in Section 4 of Appen-
dix A to this guide, and year of e. To add Group III
certification; or

The following specificinformation should
(3) Give information requested in Sec- be referenced to the previous applica-

tion 1 of Appendix A (i.e., 200 ti n r should be given special atten-
hours training in basic radio-
isotope han,dling techniques; te:500 hours training and expertence
in handling the, types and (1) Calibration frequency, procedures,
quantities of material requested; and standards for high-level sur-
and 500 hours clinical experience). vey meter capable of reading up to

1 R/hr.
c. To add a user for Groups IV-V*

(2) Room diagram showing location of
(1) Give NRC license number (with generator, kit preparation, patient

specific references as indicated in dose preparation areas, etc., with
Item 6 of this guide) under which special attention paid to shielding.
the person was previously listed as
a user, if applicable; or (3) Use of syringe shields.

| (2) Give evidenci of certification by (4) Method for a.ssaY ng patient dosesi
the American Board of Nuclear prior to administration.
Medicine, or other certifications as

r specified in Section 4 of Appen- (5) Use of ring badges for personnel'

! who elute generators, prepare ra-
diopharmaceuticals from reagent

i kits, and prepare patient doses.
*Su $3s.100 of 10 CFR Part 3s.

'

! ..

10.8-55
I

I
_ - - _ _- .. ..- -. . - - ---



_. ._ _ . . _ _ _ _ _ _ ._. .

i

.

(6) Daily survey of areas used for (2) Procedures for handling sealed
generator elution, preparation of sources.
radiopharmaceuticals from reagent }kits, and preparation of patient (3) Instructions for nurses.
doses.

(4) Use of ring badges by personnel
(7) Rules for personnel who elute gen- handling sealed sources.

erators or prepare radiopharma-
ceuticals from reagent kits to (5) Procedures for transporting sources
monitor hands and clothing after from storage area to area of use
each procedure or before leaving and return.
these areas.

(6) Inventory procedures to ensure! f. To add Groups IV and V* that all sources are accounted for 6

after treatment.'

The following specificinformation should
be referenced to the previous applica- (7) Survey procedures. Dismissal sur-
tion or should be given special atten- vey, including radiation survey oftion if it has tot been previously sub- patient and room after removal of
mitted:; sources, must ensure that all

permanent sources are removed(1) Room assignment. from patient and from those areas
the patient occupied.

!. (2) Instructions to nurses.
1 h. To add xenon-133'

(3) Procedures for handling contami-
nated linen and other contaminated (1) Follow xenon-133 licensing guid-
items. ance carefully (see Appendix M to

this guide).
(4) Use of disposable items, primarily

for iodine-131 patients. (2) Other concerns not expressed spe-
cifically in guidance.

. (5) Survey procedures, including dis-
i missal survey. (a) Area in which xenon-133 is

used and stored should be }(6) Procedures for preparing oral under negative pressure. /iodine-131 doses, including proce-
dures for controlling and monitor- (b) Air in these areas should noting airborne iodine-131 and thy- be recirculated.

; roid uptake by personnel.**
(c) All losses of xenon-133 tog. To add Group Vl*** restricted area should also be

assumed to go to unrestrictedThe following specificinformation should areas. Concentrations in unre-be referenced to the previous applica- stricted areas must not exceed
,

tion or should be given special atten- levels specified in $20.106.tion if it has not been previously sub-
mitted: i. To move Nuclear Medicine Department

(1) Diagram of storage area with spe- (1) Provide diagram of new areas (see
cial attention paid to shielding and Item 11 of this guide).security.

<

(2) Provide survey showing all pre-
viously occupied areas are free of
contamination and all sources have

(Additional guidance on planning an acceptable radiation "*

- safety program for thee usa is provided in NCRP Report 37 guide is available from the License;

' Precautions in the Management of Patients Who Have Received Management Branch.t'
Therapeutic Amounts of Radionuclides;" Regulatory Guide 8.18.
*!aformation Relevant to Insuring That Occupational Radiation

. .

:

Imposures at Medical lastitutions Wel Be As Iow As Reasonably j. To terminate a License
" ' C;" and NUREG-0287, " Principles and Practices for
E*eping occupationna Radiation Exposures at Medical
tasticitiene As Imw As P-=My Achievable." a. Submit a signed Form NRC-314

-
indicating the disposition of theses -- , cuide 8.no, * Applications of Bloessay for I. radioactive material.ts.adtilt.-!

==*ousdence on tacety, equipment, and procedures for
brachytherapy is provided la Regulatory Guide 8.18 and in tA regulatory guide on radiation safety surveys at medica!NURIG-0387. Institutions is now under development.,

}
}
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b. Submit survey showing all pre- turer-sponsored IND. This use is
. . viously occupied areas are free of already covered in $35.100 of 10 CFR

- contamination and all sources have Part 35, provided the licensee obtains
- been removed. the radinnharmaceutical from a com-

pany auth'orized by NRC or an Agree-
ment State to distribute the radioactive

2. Actions Not Requiring Amendments drug to NRC's group medical licensees.

a. To add naturally occurring or accel- c. To add sealed sources of less than
erator-produced radionuclides (e.g., 3 mci for calibration or reference pur-
radium-226, cobalt-57, gallium-67, poses. These sources are authorized
thallium-201). NRC has no authority by 635.14(d) provided the licensee
over these materials, obtains them from a company autho-

rized by NRC or an Agreement State to
b. To add use of particular radiopharma- distribute them to NRC's group medical

ceutical for participation in manufac- licensees.

.

|
I

|

.. !

i
I

[ .

h
i

.
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EXHIBIT A
i

FORM NRC-313M U.S. NUCLE AR REGULATORY COMMISSION
g* * 3 Approved:

APPLICATION FOR MATERIALS LICENSE - MEDICAL GAO R0557
10 CF R 35

|NSTRUCTIONS - Compkte rtems t erough 26if ous a m imuserwpraation or m appiatson for renewerof a locense use sueptementmo weets
emhere necemanry. Item 26 must be. . . _ on aN wplications and suped Retain one copy. Subert origmaland one copy of entire^

wpfwatoon to : Onrecsor Office of Neckar Maserook Safety andSafeguardk US Nuclear Regulatory Commasion. Washmaton. O C.
20555. Upon approvalof this apptkation. *e applacant emell reverve a Matenals ikonse. An NRC Maternals Lwense os ossundin accord-
mco emeth @e generalrenunremmes consnmed in Tith til. Code of federal Regularnons Part.10. and me Licensee at sub ect to Tork 10.t
Code of federaf Ranuantoons. Para 19,20and35and bebeense forprovis>on of Tith 10. Code of Federal Regulatoons. Part fra The
hcese fee campory showM be stated in Itsm 26 arad the appropriaar fee encioned

1.a. NAME AND MAILING ADDRESS OF APPLICANT (insefudon, 1.tx STREET ADDRESS (ES) AT WHICH RADIOACTIVE MATERIAL
firm, clinic, physician, etc) INCLUDE ZIP CODE WILL BE USE D (If difierent from 1.A) |NCLUDE ZIP CODE

TE LEPHONE NO.: ARE A CODE ( )

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate isern)

a O NEW LICENSE
ts O AMENDMENT TO LICENSE NO.
c. O RENEWAL OF LICENSE NO.

TE LEPHONE NO.: ARE A CODE ( )

4. INDIVIDUAL USERS (Name individeats who wi/I use or directly ft RADIATION SAFETY OFFICER (RSO)(Name e/ person dtsivated
supervose use of radioactive matenat. Campbete Supplements A and B as raduatoon safety officer. I! other chan indevadualuser, complete resu-
for each individual.} me of training and expenence an in Supr+ ment A.)

6.a RADIOACTIVE MATERIAL FOR. MEDICAL USE
MAXIMUM MARK MAXlMUM

ITEMS POSSESSION ITEMS POSSESSIONADDITIONAL ITEMS: DESIRED LiglysRADIOACTIVE MATERIAL DESIRED LIMITS
LISTED iN: "X" (in millicuries) "X" (In millicurres)

IODINE-131 AS lODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROIDISM

10 CFR 35.100, SCHEDULE A, GROUP I AS NEEDE D PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VERA, LEUKEMIA AND BONE METASTASES

10 CFR 35.100 SCHEDULE A. GROUP || AS NEE DE D
PHOSPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-

10 CFR 35.100. SCHE DULE A, GROUP lli MENT OF MAllGN ANT E FFUSIONS.

GOLD-19B AS COLLOID FOR INTRA-

10 CFR 35.100, SCHEDULE A. GROUP IV AS NEEDED F S ONS

IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 35.100,SCHEDUt.E A, GROUP V AS NEEDED OF THYROID CARCINOMA

XENON-133 AS GAS OR GAS IN SALINE FOR
10 CFR 'E.100, SCHEDULE A, GROUP VI BLOOU FLOW STUDIES AND PULMONARY

FUNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. (Sa sedsources up sosmCium!for
cahbration and reference standards are authorized under Secoon 36.14(d),10 CFR Part 3S, and NEED NOT BE LISTEOJ

CHEMICAL MAXIMUM NUMBE R
ELEMENT AND MASS NUMBER gN I OF C ES DESCRIBE PURPOSE OF USE, OF

FORM NRC-313M
(8-78)
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, deck the appropriate boxles) and submit a detailed desaiption of all the requested information. Begin4

each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. if
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revision,

number and date of the referenced guide: Regulatory Guide 10.8 , Rev. Date:
}

:

!
!

7. MEDICAllSOTOPES COMMITTEE 15. GENERAL RULES FOR THE SAFE USE OF
RADIOACTIVE MATERIAL (Check Onel

) Names and Specialties Attached;and Appendix G Rules Followed;or

Duties as in Appendix B;or Equivalent Rules Attached
(Check One),

1

j Equivalent Duties Attached
16. EMERGENCY PROCEDURES (Check Onel

1

8. TRAINING AND EXPERIENCE Appendix H Procedures Followed;or
'

Suppewe,ts A & B Attached for Each Individual User;
and Equivalent Procedures Atta&ed

1
'

Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check Onel
; .

9. INSTRUMENTATION (Check One) Appendix 1 Procedures Followed;or

Appendix C Form Attached;or - Equivalent Procedures Attached
.

; List by Name and Model Number 18. WASTE DISPOSAL (Check Onel

10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached;or,

; Appendix D Procedures Followed for Survey
Instruments;or EquivalentInformation Attachedr

(Check Onel
Equivalent Procedures Attached;and 19. THERAPEUTIC USE OF RADIOPHARMACEUTICALS

(Check One)
Appendix D Procedures Followed for Dose
Calibrator;or Appendix K Procedures Followoo;or

,

Equivalent Procedures Attached Equivalent Procedures Attached.

i

!
11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES

Desaiption and Diagram Attached Detailed Information Attached;and

12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed;or
(Check One)

Deemiption of Training Attached Equivalent Procedures Attached

PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL 21. RADIOACTIVE GASES (e.g., Xenon - 133)

Detailed Information Attached Detailed Information Attached

PROCEDURES FOR SAFELY OPENING PACKAGES PROCEDURES AND PRECAUTIONS FOR USE OF
22. RADIOACTIVE MATERIAL IN ANIMALSi 14. CONTAINING RADIOACTIVE MATERIALS

(Check One) Detailed Information Attached
.

" ^ "Appendix F Procedures Followed;or
23 RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b

Equivalent Procedures Attached Detailed Information Attached i

FOftM NRC-313M
(e-7el Page 2
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24. PERSONNELMONITORING DEVICES
TYPE

SUPPLIE R(Check approprinse box) EXCHANGE FREQUENCY

FILM

a,WHOLE
BODY TLD

OTHER Gpecify)

FILM

b. FINGER yto

OTHE R (Specify)

FILM

c. WRIST TLD

OTHER (Specify)

d. OTHER (Specify]

!

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITAL AGREEING TO ACCEPTPATIENTS CONTAINING RADIOACTIVE MATE RIAL

N AME OF HOSPITAL h ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED DY THE HOSPITAL ADMINISTRATOR.

' ^
c. WHEN REQUESTING THERAPY PROCEDURES,

ATTACH A COPY OF R ADIATION SAFETY PRECAU-
| STATE | ZIP CODE TIONS TO BE TAKEN AND LIST AVAILABLECIT Y
* 3 RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE
(This item must be completed by applicant)

The applicant and any official executing this certificate on behalf of the applicant named in item la certify that this application is prepared in
conformity with Title 10, Code of Federal Regulations, Parts 30 and 35, and that all information contained herein, including any supplements
attached hereto,is true armi correct to the best of our knowledge and belief.

h APPLICANT OR CERTIFYING OFFICIAL (Siparurel

a LICENSE FEE REQUIRED
(See Seca'an 170.31,10 CFR 170) in NAME (T)<pe of Print)

(1) LICENSE FEE CATEGORY: (2) TITLE

c. DATE
(2) UCENSE FEE ENCLOSED: $

FORM NRC-313M (8-78)
Page 3
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I,

PRIVACY ACT STATEMENT

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the following
statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on Form NRC-313M.
This information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
(October 1,1975).

1. AUTHORITY Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(b)).

2. PRINCIPAL PURPOSE (S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
Parts 30 36 to determine whether the application meets the requirements of the Atomic Energy Actof 1954,as amended,
and the Commission's regulations, for the issuance of a radioactive material license or amendment thereof.

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal, State, and local health officials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropriate Federal, State, and local agencies in the event that the information indicates a
violation or potential violation of law and in the course of an administrative or judicial proceeding. In addition, this in-
formation may be transferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about
you. A copy of the license issued will routinely be placed in the NRC's Public Document Room,1717 H Street, N.W.,
Washington, D.C.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECTON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

5. SYSTEM MANAGER (S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Office of Nuclear Mate- )
rial Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.

FORM NRC-313M
f8-78)

Page 4



\ ' FORM NRC 313M-SUPPLEMENT A U.S. NUCLEAR REGULATORY COMMISSION
** TRAINING AND EXPERIENCE

AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN
WHICH LICENSED TO
PRACTICE MEDICINE

3. CERTIFICATION
SPECIALTY BOARD CATEGORY MONTH AND YEAR CERTIFIED

A 8 C

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE / SUPERVISED
FIELD OF TRAINING LOCATION AND DATE(S)OF TRAINING LABORATORY LABORATORY

A 8 COU_RSES EXPERIENCE
j$ours) (Hours)
C D

a. RADI ATION PHYSICS AND
INSTRUMENTATION

b. RADIATION PROTECTION

c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY

d. RADIATION BIOLOGY

e RADIOPHARMACEUTICAL
CHEMISTRY

.

5. EXPER|ENCE W|TH R ADEATDON. (Actualuse of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION OF EXPERIENCE TYPE OF USE

FORM NRC413M Supplement A
to.7sl Page 5
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I
o

FORM N RC-313M-SUPPLEMENT B U. S. NUCLEAR REGULATORY COMMISSION r(e-7s)

PRECEPTOR STATEMENT

Supplement B nwst be completed by the mplicant
xperience, obtain a separate statement frorn each. physician'spreceptor. If more than onepreceptoris necessary to document

1. APPLICANT PHYSICI AN'S NAME AND ADDRESS KEY TO COLUMN C
FU LL N AME PERSON AL PARTICIPATION SHOULD CONSIST OF:

1&pervised examination of patients to determine the suitatulity for
radioisotope diagnosis and/or treatment and recornmendation f or
prescribed dosage.

STREET ADDRESS
2 Collaboration in dose calibration and actual administration of dose

to the patient including calculation of the radiation dose, related
rnessurernents and plotting of data.

ClT Y | STATE | ZIP CODE 3-Adequate period of training to enable physician to manage radioactive
patients end follow patients through diagnosis and/or course of
treattnent.

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
NUMBER OF

CASES INVOLVING COMMENTS
ISOTOPE CONDITlONS DI AGNOSED OR TRE ATED PE RSON AL (Add,tionalinfonnation or commenrs may

PARTICIPATION be submirardin duplicaar on separam sheets.)
A B C D

DI AGNOSIS OF THYROID FUNCTION

DETERMINATION OF BLOOD AND
BLOOO PLASM A VOLUME

-

l131 LIVER FUNCTION STUDIES
E7

1135 FAT ABSORPTION STUDIES

KIDNEY FUNCTION STUDIES

IN VITRO STUDIES

OTHER

I125 DETECTION OF THROMBOSIS
i

| l-131 THYROID IMAGING

P-32 EYE TUMOR LOCAUZATION
l

MS PANCRE AS IM AGING

Yb-169 CISTE RNOGR APHY

BLOOD FLOW STUDIES AND
PULMONARY FUNCTION STUDIES

-OTHER

BRAIN IM AGIN G

| CAliDI AC IMAGING

THYROID IMAGING

SALIVARY GLAND IMAGING -

Tch BLOOD POOL IMAGING

PLACENTA LOCALIZATION

UVER ANDSPLEEN IMAGING

LUNG IMAGING

BONE IM AGING

JOTHER

FORM NRC-313M-SUPPLEMENT B
(e-7en Page 6
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.

l

) PRECEPTOR STATEMENT (Continued)

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN (Continued)
NUMBER OF

CASES INVOLVING COMMENTS
ISDTOPE CONDITIONS DIAGNOSED OR TREATED PERSONAL (Adfirimalin/wmatim or emwnents may be

PARTICIPATION wbmitudin cUplican m sepwoen sheetL)
A 8 C D

P-32 TRE ATMENT OF POLYCYTHEMIA VERA,
Chl LEUKEMIA, AND BONE METASTASES

|NTRACAVITARY TRE ATMENT(Co W

TREATMENT OF THYROID CARCINOMA
1131

TREATMENT OF HYPERTHYROIDISM

Au-198 INTRACAVITARY TRE ATMENT

Co 60 INTERSTITI AL TRE ATMENT
or

C+137 INTRACAVITARY TREATMENT

INTERSTITI AL TREATMENT
19-19 2

o TE LETHE RAPY TRE ATMENT
Cs 137

So90 TREATMENT OF EYE DISEASE

RADIOPHARMACEUTICAL PREPARATION

f,$ GENERATOR

I
GENERATOR9,

/ Tc 99m REAGENT KITS

Other

1 DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOlSOTOPE TRAINING

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE ti PRECEPTOR $ SIGNATURE

WAS OBTAINED UNDER THE SUPERVISION OF:
a6 NAME OF SUPERVISOR

th NAME OF INSTITUTION 7. PRECEPTOR *S NAME Please type orarinr}

c. MAILING ADDRESS

st ClTY 8.DATE

5. MATERIAL 5 LICENSE NUMBER (S)

FORM NRC-313M SUPPLEMEN T S
(S-79)

Page 7
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