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I. BYPRODUCT MATERIAL LICENSES FOR THE
MEDICAL USE OF ISOTOPES

Ihe purpose of the guide is to assist persons
desining to use radioactive materials in the Prj\lll(“"
nuclear medicine to obtain a byproduct material
license. The format of the guide has been established
in such a way that it describes the various types of
licenses, the types ol applications which should be
ubmitted to obtain a license, and the informatior

which should be included in the application

License may be issued to institutions or 1
private practitioners. The vanous types ol licens
and thewr characteristics are as follow

A. Specific Licenses issued to institutions.*

Speciii licenses 1ssued to institutions Sped ify the

radioisotopes and the clinical uses which can be
erformed by physicians named on the institution s

1 (b)) of If

}

license. The regulations in Section 3°

CFR 35 require that an institutional licensee have a
fical 1sotope committee to evaluate all proposal
for climical research, diagnostic, and therapeutic use

of radioisotopes within the institutior [he

nhysicians named on the stitution’s license conduct

approval of the sot

their programs with the

it Institutional licenses provide a means
whereby nonapproved physicians under th
supervision of physicians named on the license may

btain basi ind chinical radioisotope trammg and

xperience which may enable them to

qually as
individual users. Acceptable physician tramning and
xperien for the well established use ol

radioisotopes in medicine are outlined in appendix (
B. Broad medical licenses issued to institutions

Broad medical licenses, 1.e., licenses authonzing
multiple quantities and types of byproduct material
for unspecified uses, are issued to institutions which
(1) have had previous experience operating under a
specific institutional license and (2) are engaged in
medical research, as well as routine diagnosis and

*While » Specific Broad" licenses
re ferved to in paragraphs A and B are both specific licenses
for purposes of simplicity in this guide only, the former will
be referved to as a specific Hcense

licenses and the

therapy using radicisotopes. Such programs operate

under the supervision ol 1 medical s topes

committee. No

oo il
nca 4

physicians are individual

users on the license, nor are radioisotopes himited to
specified uses As is the case with specific
al licenses, physicians may obtain basic and

|
hinical radioisotope training and experier in

use of radiopharmaceuticals in such program

this type of license is not appropriate |

msttutions  using "‘.“ixuiw.. matenal u
|

i .x’
programs and is discussed in a hcensing guide dealing

specilt illy with broad licenses now in preparator

C. Specific licenses issued to physicians for their
private practice

Licenses issued to physicians for private practice
pecify the types of isotopes and the ¢l

which may be performed by the physician to whon

license is issued. Usually, private practitioners I«
whom such licenses are 1ssued are located in oHi

not on hospital premises. However, this type of
icense may be appropnate for a physician wh

nducts a private practice in institutional facit
It is not required that a medical isotopes

w formed The

permit other physicians to obtain basic an

.
private practice license does n
i
radioisotope training and experience under it. These
licenses are limited to well established uses of
byproduct materials and required that the physician
so licensed personally conduct the program. Sectior
35.12, 10 CFR 35, outlines specific requirements fo

this type of license

D. General license for certain diagnostic uses

I'he general license provided in Section 3531, 10
CFR 35
and use limited quantities ol prepackaged individual

coses of iodine 131 for measurement of thyroid

authorizes the registrant physician to possess

uptake, iodine 125 and iodine 131 for blood and

plasma volume determinations; cobalt 60 and cobalt

SR for intestinal absorption of cyanocobalamin; and
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chromium 51 for red blood cell volume and survival
time determinations. Section 3531 explains the
general license requirements and requires the
physician to register with the Commission prior to
receiving or using the diagnostic radiopharmaceuticals
covered.

E. Specific licenses for the teletherapy use of
radioisotopes. See licensing guide “AEC
Licensing Guide - Teletherapy Programs.” These
are not discussed herein.

Over 90 percent of the licenses issued for the
medical use of radioisotopes are specific licenses to
institutions or specific licenses to physicians for their
private practice. Accordingly, this guide is orientated
toward the needs of these persons. Refer to appendix
A for samples of such specific licenses issued to
institutions and specific licenses issued to physicians.
Note that conditions placed on the licenses vary
somewhat depending on whether it is an institutional
or private practice license and depending on the scope
of the license.



Il. FILING AN APPLICATION

An application for medical uses of byproduct
mate. al must be filed in duplicate on the
“Application for Byproduct Material Li ense,” Formn
AEC-313. In addition, Form AEC-313a must be filed
in duplicate for each physician. The application
forms, with supporting documents, should be mailed
to the Materials Branch, Division of Matenal
Licensing, U.S. Atomic Energy Commussion,
Washington, D.C., 20545. Item I(a) of Form
AEC-313 must name the person (hospital
corporation, partnership, individual, etc.) who will be
responsible, as the licensee, for assunng that the
byproduct material is used n compliance with the
conditions of the license and with the Commussion s
regulations and the Act. For institutions such as
medical schools or hospitals, the applicant will
usually be the hospital, medical center, clinic, et
The name of the applicant must be entered both in
items 1(a) and 16 of the Form AEC-313 and the
application must be signed by the applicant, or, il the
applicant is an institution, by an individual who 1s
authorized to sign on behalf of the institution. Where
a hospital is the applicant, the hospital administrator
is normally the individual who signs the application

A physician requesting use of byproduct material
in private practice or under mtract with an
institution should be the applicant; his name should

be stated in items 1(a) and 16, and the application
should be signed by the physician. In case two or
more physicians are in a partnership, items 1(a) and
16 should state the name of the partnership and bear
the signatures of the partners or the signature of an
individual authorized to sign on behalf of the
partnership

Applications for amendments to existing
byproduct matenal licenses are also filed on the Form
AEC-313 and the Form AEC-313a. The application
for amendment should be completed and signed in
the same manner as an initial application except that
pertinent information submitted on previous
applicaions may be incorporated by reference. The
license number of the license to be amended should
be clearly stated in the application

A physician applying for a diagnostic program
under a general license must file Form AEC482 in
triplicate. The registration form should be mailed to
the Matenals Branch, Division of Materials Licensing
US. Atomic Energy Commission, Washington, D.C
20545 Possession and use of the
radiopharmaceuticals covered in the license is not
authonzed until the physician has filed Form
AEC482 and received from the Commission a
validated copy of the form with a registration number

issigned




1l INFORMATION TO BE SUBMITTED

The information contained in an application
must be sufficient to allow the Commssion to
determined that the applicant’s proposed equipment
facilities, procedures, and the training and experience
of users are adequate to protect health and mmnimiz
danger to life and property. Attached as appendix |
are sample applications typical of those appropnate
for most medical program

date, page, and

The applicant may incorporate by reference

contained in applications, statements

and reports previously filed with the Commuission’s

Division of Materials Licensing or with the former

intormation

Division of Licensing and Regulation, provided that

such reference is clear and specific, indicating the

| paragraph

FORM AEC-313 APPLICATION FOR BYPRODUCT MATERIAL LICENSE

/,l m \ll

I(a) Explained in section Il

1(b)Self-explanatory. If multiple addresses are to
be used, explain the extent of use at eacl
address and the facilities and equipment
located at each p]JVL' ol use
Self-explanatory
Self-explanatory

~ b

4 To use byproduct material in humans, an
individual must be licensed by a State or
territory of the United States, District of
Columbia, or the Commonwealth of Puerto
Rico to dhp(‘()w dl\lg_’\ in the practice ol
medicine (see sec. 30.4/) of 10 CFR 30)
and have basic and clinical radioisotope
training and experience commensurate with
the proposed use of byproduct material
Acceptable training and expenence Iis
specified in appendix C for routine medical
uses and appendix F for experimental or
nonroutine uses

5 Self-explanatory

6-7 List each isotope, chemical and/or physical
form, and possession limit. If the byproduct
material is a sealed source, state the name of
manufacturer and model number and
maximum activity. Under item 7 list each
type of nonhuman use requested. A specific
authorization must be obtained from the
AEC to perform studies involving the use of
byproduct material in animals. For human
uses, refer to item 4 of the instructions for
preparing the Form AEC-313

89 See appendix C for the acceptable basic

’ . A
iten YO

radioisotope training for an institutional user
i individual user ir
program. If the Radiation Protection Officer
is not a user, list his qualifications to act as
Radiation Protection Officer. If the
Radiation Protection Officer is a user, his
qualifications will be listed elsewhere in the

1 medical radioisotope

applicatior

10 List all radiation monitoring or measuring
instruments that will be available for the
proposed use(s) of byproduct matenal. This
should include instruments for measuring

iptake of the isotopes, assaying biological
specimens, and making radiation surveys
The manufacturer’'s name and model number
f each instrument should be listed with the
number of instruments available, type of
radiation detected (beta, gamma, etc.), the
sensitivity range (mr/hr, cpm/, etc.), window
thickness, if applicable, and use, such as
measuring, surveying, etc

Appendix G contains a list of the types

of instruments needed for various medical
uses of byproduct matenal

11 Self-explanatory

12 State the name of the organization
furnishing film badge service and specify the
frequency for changing the badges. If pocket
chambers or pocket dosimeters are used
indicate the wuseful range, frequency of
reading the monitoring devices, and the
procedures for maintaining the dosimeters

13-14 Submit sufficiently detailed infrrmation
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Item No.

15

about the facilities and equipment and the
radiation protection program to be in effect
during use of byproduct materials to permit
the Commisiion to make a determination
that the applicant has established an
adequate radiation safety program. The
degree of detail required depends on the
scope of the proposed byproduct material
program. See appendix H for guidelines.
A specific method for disposing of
byproduct material waste should be
submitted. A licensee may dispose of waste
in the tollowing ways
(a) Transfer to a person appropriately
licensed to receive such waste.
(b) Release into the sanitary sewerage
system in conformance with section

ftem No.

20.303 of 10 CFR 20.

Burial in soil in conformance with
section 20.304 of 10 CFR 20.

Release into the au in concentrations
conforming with section 20.106 of 10
CFR 20.

Other methods specifically approved by
the Commission pursuant to section
20.302.

Requests for incineration of byproduct
material are handled in accordance with
sections 20.106(b) and 20.302 and should
include the information outlined n
appendix | and section 20.106(c) of 10 CFR
20.

(c)
(d)

(e)

16 Refer to section 1l

FORM AEC-313a, APPLICATION FOR BYPRODUCT MATERIAL
LICENSE SUPPLEMENT A-HUMAN USE

Item No.

1-3
4

5(a)

5(b)
6

5

8(a)

8(b)

Self-explanatory.

When the Form AEC-313a is ved in
conjunction with Form AEC-313. .tate the
clinical use and chemical forr. of each
radioactive matenal. For item 4c), see
appendix H.

The applicant should state the isotope,
chemical and physical form, and dosage
range for each condition to be diagnosed or
treated. When a byproduct material is
proposed for both diagnosis and therapy, the
dosage range for each should be stated
separately. The statement of dosage is
reviewed for appropriateness of the dose
range rather than as a specific dosage

See appendix F

Self-explanatory.

There should be attached either a statement
indicating that this application has been
reviewed by the institution’s medical isotope
committee and stating the basis for their
action, or a statement indicating that it will
be reviewed.

For private practice programs, state the
name and address of the hospital(s) which
will admit patients should it become
necessary during or after administration of
the radioactive material.

Cor programs covering more than diagnostic
prepackaged doses, the applicant should

Item No.

submit appropriate housekeeping and
radiological protection rules to be observed
by individuals who must handle
radiotsotopes or care for patients treated
with radioactive pharmaceuticals. Where
appropriate, these rules should contain
procedures pertaining to surveys, spills,
handling of contaminated linens, precautions
to be taken with visitors and hospital
personnel, collection of urine and excreta,
and other radiological safety measures
tailored to specific programs and facilities.
See appendix E for sample instructions.

State the name and address of the physician
in item 4 of Form AEC-313. If more than
one physician is named in item 4 of Form
AEC-313, a separate page 3 of Form
AEC-313a (preceptor statement) must be
submitted for each individual user.

In item 10 a), (b), (¢}, and (d), indicate the
type of clinical traning, the isotope used,
condition(s) diagnosed or treated, number of
cases observed and the number of cases
involving personal participation. If
additional space is needed, continue on page
4 of Form AEC-313a.

Self explanatory.

12 State the name of the physician under whom

the clinical training was received and the
dates of the trainee physician’s clinical
radioisotope training. Also state the name of



INFORMATION TO BE SUBMITTED

Item No ftem A
the preceptor’s institution and its by product item 9
material license number. ftem 12 must be Refer to appendix C for the minimum
signed by the physician(s) under whom the acceptable clinical expenence for the well
clinical training was received This item may established diagnostic and therapeutic uses
not be signed by the individual named in and apj endix F for nonroutine uses

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

Self-explanatory. A sample certificate is pnnted in Appendix A The reverse side of the certificate contains the

onditions and limitations of the general license




IV. REQUIREMENTS OF THE REGULATIONS

Byproduct matenal program L b isy al. (See 20401 f 10 CFR 20)
i ompliance with 10 CFR 20 Standards tor { Reports of theft or loss of licensed material (Se
Protection Against Radiation 10 CFR 30, "Rule ! 0402 of 10 CFR 20.)
Genera! Applicability to Licensing of Byproduct D, Notifications of incidents. (See sec. 20.403 of 10
Matenal 10 CFR 35, "Human Us { Byproduct CEFR 20)
Matenal th tollowing histed sp | requi { | Repor to former employees of exposure |
in these regulatior ir¢ not normal 1bmitted wit radiation (S W 0404 of 10 CFR 20)
th pphicat how ) ' | i l
thi nt that t} i ! Repor ' FEXposures ana exces vel
and pr | wWdopted to a slkia i ntrations. (S 2(0) 40 10 CFR
thie I
A Cautior ”"s label ’ { S¢ { ' empl ; | €x} ire (o radia
020 10 CFR 20) (S ). 40K 10 CFR 20.)
H J rd f ur radia / ri H A ras. (S Ul f 1OCFR 30)




APPENDIX A

SAMPLES OF TYPICAL LICENSES

License lIssued to a Physician in

A \p\'(lﬁx
Private Practice
haractenst

has the following

some respects from the other

This

which

sample
difter in

sample licenses listed

A. A physician is named as the hicenses

B. Condition 10 may provide for the us
byproduct material at more than a singl
hl\“z'\'

( Condition |

byproduct

) of the license limits the use
material to the physician. Thi
condition should be

that the physician must (1) select patient

interps

for radioisotope diagnosis or

'

prescribe the radioisotope ar

administered. and (3) interpret the result

GROUP |
ISOTOPE CHEMICAL FORM
lodine 131 or Sodw did
jodine 12°
lodine 131 o1 lodinated Human S
iwodine 125 Albumin {IHSA)
lodine 131 or Rose Bengal
iodine 12
fodine 131 f Fat Fatty A 1
dine 12
lodine 131 or |ni, ) | wiiun
wdine 12 lod -"., purat
Sodium Diatrizoat
Diatrizoate Methyl
glucamine, Sodiui
Diprotrizoate, Sodiun

Acetrizoate, or
Sodium lothalamat

Chromium 51 Human Serum Albumu

the diagnosis and treatment. A technician

the radioisotope d"\.l_;!

may (a) prepare

prior to administration, (b) administer the
material to the patient as directed by the
physician, and (c) use counting or scanning
equipment 1o obtain necessary data for the
responsible physician

D. This license may authorize diagnostic uses ol

radioisotopes which may not have been
pecifically requested by the applicant
Section 35.14 and 35.100, Schedule A, 10

dlows the AEC to approve all

group Ol

CFR 35§

HAZNOSUC uses In uses

A specii
provided appropriate clinical expenence and
radiation detection instruments are evident
The diagnostic uses covered by Section

100 are as follow

USE

Thyroid function studi

Determinations of blood

plasma volums
Liver function studi
Fat HMUYP'IA n studies

Kidney tunction studu

Gastrointestinal proteur

loss studies
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ISOTOPE

Chromium 51

Cobalt 58 or
cobalt 60

Potassium 42

lron 59

lodine 131

lodine 131

lodine 131

lodine 131

lodine 131

lodine 131

lodine 131
Chromium S1
Gold 198

Mercury 197

Mercury 203

Strontium 85

Technetium 99m

AEC LICENSING GUIDE

CHEMICAL FORM

Sodum Chromate

Cyanocobalamin
(Vitamin B-12)

Chloride

Chloride, Citrate
or sulfate

GROUP 1l

lodinated Human Serum
Albumin (IHSA)

Sodium lodide

Macroaggregated lodinated
Human Serum Albumin

Colloidal (microaggregated)

lodinated Human Serum Albumin

Rose Bengal

lodopyracet, Sodium

lodohippurate, Sodium Diatrizoate,

Diatrizoate Methylglucamine,
Sodium Diproprizoate, or
Sodium Acetrizoate

Sodium lodipamide

Sodium Chromate

Colloidal Form

Chlormerodnn

Chlormerodrin

Nitrate or Chloride

Pertechnetate

USE

Determination of red blood
cell volumes and studies
of red blood cell survival
Lime

Intestinal absorption studies

Potassium space determinations

Iron turnover studies

Brain tumor localizations
Cardiac imaging

Thyroid imaging

Lung imaging

Liver imaging

Liver imaging

Kidney imaging

Cardiac imaging
Spleen imaging
Live imaging

Kidney imaging
Brain imaging

Brain imaging

Bone imaging in patients with
known or suspected cancer

Brain imaging and thyroid
imaging

Blood pool imaging

Salivary gland imaging



SAMPLES Ol

include a specifi
limit for the radioisotopes
Schedule A. The

Z\-w,\('n\(',i \,huui»l be those r".‘:“l(‘rf for the

license does not

i This

possession

wthorized in

linical program

1. A Specific License Issued to an Institution

A The license issued t« \ hl"-[xlhli and
condition 10 names the physicians under
whose direction the radioisotopes ma e

used

quantities

TYPICAL LICENSES

13

B. Condition 13 the sealed sources

containing byproduct material to be leak

requires

tested every six months

General License Registration Certificate Issued to
a Physician in Private Practice

<

certificate authorizes the use of 1wdine 12
131, cobalt 58, cobalt 60, and chromium

specific diagnostic purposes provided
the license in Section 3531, 10
3S

Thi
1wdine
51
under
CFR

tor

general
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romu ALc-se ma-8 U S ATOMIC ENERGY COMMISSION Page 1 of _1__ Pages
vo cFm 30 BYPRODUCT MATERIAL LICENSE

(Medica) - Gr |
LICENSE .y |

o 0 o v (LICENSE SETEL U bMte pmacTice LigesE o, 5, 5,
34, and 35, and in rehance on statements and representations heretofore made by the licensee, a license is hereby issued
authorizing the licensee 1o receive, acquire, own, possess, transfer and import byproduct material isted below; and 1o use
sch byproduct matenal for the purposels) and at the place(s) designated below. This hicense shall 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 herealter in effect and 1o any conditions specified below.

Licensee

! John H. Smith, M. D.
3 License Number 37-00101-01

2 606 Orchard Street

Pittsburgh, Pennsylvania 12221 4 Expiration da_’_o 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 | and listed in Groups authorized in

Il of Schedule A, | and Il of Subitem 9. A

Section 35.100 Schedule A,

of 10 CFR 35 Section 35100

of 10 CFR 35

%, lodine 125 or 131 B. Triiodothyronine B. 1 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. In yitro studies.

CONDITIONS

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

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

mhmnumbonLZ’ 3, and 4 _printed on the reverse side of this page shall apply to
icense.

For the U S Atomic Energy Commission

Date by _Materials Branch

Divison of Materals Licensing
Washington, D € 20545




6.

SAMPLES OF TYPICAL LICENSES IS

CONDITIONS

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

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

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.

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,'

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

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

Patients containing lodine 131 for the treatment of thyroid carcinoma or patients con-
taining therapeutic quantities of Gold 198 shall remain hospitalized until the residual
activityis 3G millicuries or less,
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P ARE S T U S ATOMIC ENERGY COMMISSION Page 1 of ___3 _Pages
10 cFm 30 BYPRODUCT MATERIAL LICENSE

License saeLey - St Afonar License

Pursuant o 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 1o 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 shsll 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 Maximum amount of radicac-
(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 | and listed in Groups authorized in
Il of Schedule A, | and Il of Subitem 9. A
Section 35100 Schedule A,
of 10 CFR 35 Section 35100
B. lodine 131 B. ofc!sigon - B, 200 millicuries
C. lodine 125 or 131 C, Triiodothyronine C. 1 millicurie
D. Phosphorus 32 D. Soluble Phosphate D. 25 millicuries
E. Phosphorus 32 E. Colloidal Chromic E., 25 millicuries
Fhosphate
F. Gold 198 F. Colloidal F. 300 millicuries
G, Cobalt 60 G, Wire G, 200 millicuries
(Manufacturer and
Model No.,)
H, Strontium 90 H. Sealed Source He 50 millicuries
(Manufacturer and
Mouel Nou)
1. Cesium 137 1. Chloride 1. 10 millicuries
J. Molybdenum 99 J. Molybdenum 99/ J, 200 millicuries
Technetium 95m
Generator
(Manufacturer and
Model No.)

Conditions numbered 1, 2, 3, 4 printed on the reverse side of this page shall apply to

this license.

For the U S Atomic Energy Commission

Date by

Division of Materialy Licensing
Washiagton, 0 €. 20545
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SAMPLES OF TYPICAL LICENSES 17

CONDITIONS

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

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

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 pharn aceutical controls
related to assay, identity, quality, purity, sterility, and nonpyrogenicity.

lodine 131 labeled Macroaagregated 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 materi |
pursuant to Title 42, Chapter 1, Code of Federal Regulations, Part 73, Biological

Products.,'

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

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

Patients containing lodine 131 for the treatment of thyroid carcinoma or patients con
taining therapeutic quantities of Gold 198 shall remain hospitalized until the residual
wctivityis 3G millicuries or less,
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romm agc 3744 U S ATOMIC ENERGY COMMISSION Page. 2 of 3 Pages
B e . BYPRODUCT MATERIAL L.ENSE
Supplementary Sheet
License Number l!S‘_QQ.Si‘}.'_Zl'
LICENSE SAMELE (2) (continued)
3. Authorized use
A. Any diagnostic procedure listed in Groups 1 and 1. of Schedule A,
Section 35.100 of Title 10, Code of Federal Regulations.
B. Treatment of hyperthyroidism, cardiac conditions, and thyroid
carcinoma.
c. *g vi studies.
D. Treatment of polycythemia vera and leukemia.
E. and F.Intracavitary treatment of malignant effusions.
G. Interstitial and intracavitary treatment of cance: as a replacement
of radium,
H. Treatment of superficial eye diseases.
1. Brain imaging in 12 patients. Within six weeks after the completion
to the

of this study, the licensee is requested to furnish a report
Commission which briefly summarizes the results of the study.
Production of Technetium 99m pertechnetate.

CONDITIONS

10. Byproduct material shall be used by, or under the supervision of,

GoPald M. Good, M. D., Franklin D. Lawsou, M. D., or Daniel H.
Harrington, M. D.

11. Technetium 99m Pertechnetate may be eluted and prepared from

12. Patients containing Cobalt 60 implants

a Molybdenum 99 /Technetium 99m generator in accordance with
gstatements, representations, and procedures contained in
application dated June 4, 1668.

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 then thirty days and in
any form other than gas shall be rested tor leakage and/or
contamination at intervals not to exceed six months. In the
atsence 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.

For the U. S. Atomic Energy Commission

te mowioaiens _— Y e
Division of Materials Licensing
Washington, D € 20548
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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-
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
Commnission,

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,

U. S. Atomic Energy Commission, Washington, D. C., 20545,
describing the equipment involved, the test results, and the
corrective action taken. A copy of such report shail also be
sent to the Director, Region II, 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
services.

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

For the U. S. Atomic Energy Commission

{aterials Branch

Division of Materials Licensing
Washington D C 20545

te ; s by
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LICENSE SAMPLE (3)

M-"AI‘(’:;QII US ATOMIC ENERGY COMMISSION FORM APPROVED
- BUDGET BURE
10 o 33 REGISTRATION CERTIFICATE—MEDICAL USE OF waowy
BYPRODUCT MATERIAL UNDER GENERAL LICENSE
Secrion 3% 51 of 10 CFR 35 establishes a general license suthoraing 'hlunuu to possess certain symall wees of 1123, 113,
Co %8, Co 60, and Cr 31 for specified dug uses. P of byproduct material under 10 CFR 33 31 15 not authorised

untl the physician has hled Form AEC-482 "lmn the C » valdated copy of Form AEC- 482 wuh regmes

ton number assigned
INSTRUCTIONS
S wbsmit this Form im triplicate to: United States Atomic Energy Commission, Washington, D.C., 20549, Attention: Director, Division
of Materials Licensing. A " ber will be asugned and a validated copy of Form AEC-482 will be returned  Please
primi or type your mame and wddvess (including ZIP code), within the shaded area

Registration number

( Laave th pace blank —mumber 1o be avsigned by AEC)

1 am a duly licensed physician authorized to dispense drugs in the practice of medicine. My license(s) is (are) valid
under the laws of:
STATE(S) OF LICENSURE LICENSE NUMBER(S)

| hereby cerufy that

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

2. | have appropn diation measuring instruments to carry out the diagnostic procedures for which | will use byproduct
material under the g I license of 10 CFR 3%.31 and | am competent in the use of such instruments.
3. | understand that C i I req that any change in the information furnished by a registrant on this regis-

tration cerzificate be reported to the Director, Division of Materals Licensing, within 30 days from the date of such change.

4. 1 have read and understand the provisions of Section 35 31 of AEC regulations (10 CFR 35) reprinted on the reverse sude of

this form; and 1 understand that 1 am cequired to comply with those provisions as to all byproduct material which | recerve,

sess, use, or transfer under the general license for which this Registration Certificate 15 filed with the Atomic Energy
1ss10n:

Date By

 Sugmaiure of Regutvant)

WARMING. — 18 USC . Sechon 1001, Act of June 25, 1948, 62 Sen 749, mokes # o crominal oflense to moke o wililuily el walement or repre
m-hqw-ﬁdhwu---m**mm
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CONDITIONS AND LIMITATIONS OF GENERAL LICENSE 10 CFR 33.31

§ 3531 Generar License ror Mepical Jse o Cerran

QuanTiTies of BrrrooucT MaTERIAL
(a) A general license is hereby issued to any physician w
receive, possess, transfer, or use for any of the following stated
diagnostic uses, in accordance with the provisions of paragraphs
(b), (c), and (d) of this section, the following byproduct mate-
rials in capsules, disposable syringes or other forms of prepack-
aged individual doses;
1) lodine 131 as sodium iodide (Nal'?') for mearrement oi
thyrosd uptake,
(2) lodine 131 as iodinated human serum aloumin (THSA) for
determinations of blood and blood plasma volume,
(1) lodine 125 as iodinated human serum albumii. (IHSA) for
determinations of blood and blood plasma volume,
(4) Cobalt 58 for the measuremext of intestinal absorption of
cyanocobalamin,
(5) Cobalt 60 for the measurement of intestinal absorption of
cyanocobalamin,
(6) Chromium 51 as sodium radiochromate for determination
of red blood cell volumes and studies of red blood cell survival

time

NoTE Section 32 70 of this chapter requires manufacturers of radiophas
maceuticals which are under the general license in this paragraph w include
the following stiement in the label affixed to the container or in the leafiet
or brochure which accompanies the radiopharmaceutical

This radicactive drug may be received, possessed, and used only by phy
sicians licensed w0 dispense drugs in the practice of medicine I receip
possession, use, and transfer are subject 1o the regulations and a general
license of the United States Atomic Energy Commaision or of a State with
which the Commission has entered into an agreement for the exercise of
regulatory authonty

(Name of manufacturer)

(b) No physician shall receive, possess, use, or transfer by-
product material pursuant to the general license established by
paragraph (a) of this section until he has filed Form AEC-482,
“Registration Certificate —Medical Use of Byproduct Material
Under General License” with the Director, Division of Materials
Licensing, US. Atomic Energy Commission, Washington, D.C,
20545, and received from the Commission a validated copy of the
Form AEC-482 with registration number assigned. The regis
trant shall furnish on Form AEC-482 the following information
and such other informatic-: as may be required by that form

(1) Name and address of the registrant,

(2) A statement that the registrant is a duly licensed physician
authorized to dispense drugs in the practice of medicine, and
specifying the license number and the State in which such license
s valid; and

(3) A statement that the registrant has appropriate radiation
measuring instruments to carry out the diagnostic procedures for
which he proposes 10 use byproduct material under the general
license of § 35.31 of this chapter and that he is competent in the
use of such instruments

(c) A physician who receives, postesses, or uses a pharmaceu
tical containing byproduct material pursuant to the general license
established by paragraph (a) of this section shall comply with the
following

(1) He shall not possess at any ore time, pursuant to the general
license in paragraph (a) of this section, more than

(i) 200 microcuries of iodine 131

(11) 200 microcuries of wodine |7

(i) 5 microcuries of cobalt 58,

iv) 5 microcuries of cobalt 60, and

(v) 200 microcuries of chromium 51

(2) He shall store the pharmaceutical until administered in the
original shipping container or a container providing equivalent
radiation protection,

(3) He shall use the pharmaceutical only for the uses authorzed
by paragraph (a) of this section,

(4) He shall not administer the pkarmaceutical to a woman
with confirmed pregnancy or to a person under |8 years of age

(5) He shall not transfer the byproduct material to a person
who is not authorized to receive it pursuant to a license issued by
the Commission or an agreement State, or in any manner other
than in the unopened, labeled shipping container as received from
the supplier, except by administering it to a patient

(d) The registrant possessing or using byproduct material under
the general license of paragraph (a) shall report in duplicate to the
Director, Division of Materials Licensing, any changes in the in-
formation furnished by him in the “‘Registration Ceruficate
Medical Use of Byproduct Marerial Under General License,
Form AEC-482. The report shall be submitted within 30 days
after the effective date of such change

(e) Any person using byproduct material pursuant to the gen
eral license of paragraph (a) of this section is exempt from the
requirements of Part 20 of this chapter with respect to the by
product matenals covered by the general license

NOTE

If larger quantities or other forms of byproduct material than those specified in the general license of 10 CFR 3531 are required, the
physician should file an “Application for Byproduct Material License,” Form AEC-313 and obtain a specific byproduct matenial license
Copies of application and registration forms may be obtained from the United States Atomic Energy Commuission, Washington, D.C

20545, Attention: Isotopes Branch, Division of Materials Licensing



APPENDIX B
MEDICAL ISOTOPES COMMITTEE

Section 35.11(b), 10 CFR 35, requires the
applicant for an institutional license to appomnt a
medical isotope committee 1o evaluate all proposals
for research, diagnostic, and therapeutic uses of
radioisotopes  within the institution. The medical
isotope committee shall consist of at least three
members. This membership should include physicians
expert in internal medicine or hematology (or
pathology), therapeutic radiology, and a person
experienced in assay of radioisotopes and protection
against ionizing radiation.

The application should gve the names,
specialities, and radioisotope experience of each
committec member and descnbe the functions,
responsibilities, authority, and administrative
procedures of the committee. The following is
presented as a typical assignment given o a
committee:

A, Committee Authority.

The committee is established by authority of the
Hospital Administrator (or Hospital Director) as the
administrative body responsible for the safe use of
radioisotopes within the institution.

B. Committee Responsibilities.

I. Review and zrant permission for, or
disapprove, the use of byproduct matenal for
experimental or nonroutine uses within the
institution from the standpoint of radiological health
and safety of patients or working personnel and other
factors which the committee may wish to establish
for medical uses of byproduct matenals prior to
submission of an application to the Commission for
licensing action.

2. Prescribe special conditions that will be
required during a proposed use of byproduct matenal
such as requirements for bioassays and physical
examinations of users, minimum level of training and
experience of users.

3. Receive and review records and reports from
the radiological safety officer or other individuals
delegated responsibility for health safety practices n

22

the instituton.

4, Recommend remedial action to correct
safety infractions.

5. Formulate and review the institutional
training programs for the safe use of radioisotopes.

6. Maintain written record of actions taken by
the committee.

7. Coordinate and supervise the use of isotopes
under private practice license. (Although it is not a,
requirement, the institution may desire to establish a
radioisotope committee to assist in the control of
radioisotope use il there are multiple private practice
licensees permutted to use matenials within  the
nstifution.)

8. Inform the Commission of any changes in
committee membership.

C  Committee Administrative Procedures.

The scope of administrative procedures will
depend primanly on the radioisotope program to be
undertaken. If the program is initiated on a modest
scale, revisions of procedures and organizations may
become appropriate, as the program grows over a
period of time. The procedures may include -

. A meeting schedule to review safety aspects
of present programs and to consider special cases or
problems.

2. Record keeping procedures for committee
meetings, actions, recommendations, and decisions.

3. A program for the preparation and
dissemination of information pertamning to radiation
safety.

4. The delegation of responsibility to a specific
individual for the conduct of the day-to-day radiation
safety program, including appropriate surveys and
maintenance of records.

5. Maintenance of written records of receipts,
transfers, and disposal of ali radioactive isotopes in
the institution and maintenance of an inventory of
the total quantity of each radivisotope possessed at
the institution.

6. Provisions for imtiating corrective action as
necessary to assure radiation safety.




APPENDIX C

ACCEPTABLE TRAINING AND EXPERIENCE FOR MEDICAL USES OF
BYPRODUCT MATERIAL

I. GENERAL TRAINING.

Section 35.11 (d) of 10 CFR 25 provides that
the Commission will approve a license application by
an institution for medical use of byproduct material
if it determines, among other things, that the
physician designated as the individual user is
adequately trained and experienced in (a) basic
radioisotope handling techniques and (b) the clinical
use of byproduct material proposed in the
application. Similar criteria are established in section
35.12(c) of 10 CFR 35 for approval of licenses for
medical use of radiopharmaceuticals by individual

physicians. Qutlined below are training and
experience criteria which the Commission, with the
assistance of its Advisory Committee on the Medical
Uses of Isotopes, has found acceptable for physicians
who use radiopharmaceuticals. Each physician’s
training and experience are examined on a
case-bycase basis. If a physician wishes to use
radiopharmaceuticals but does not have the training
and experience described, he may submit an
application listing his specific qualifications and this
will be reviewed by the Commission with the
assistance of the Medical Advisory Committee

Training may be obtained in a residency, formal
training course, or collaboration in a program using
byproduct material. To qualify as adequately trained,
a physician’s background should include

A. General Traiming in Basic Radioisotope Handling
Techniques Including
. A working knowledge of

a. Principles and practices of radiological
health safety;

b. Radioactivity measurements
standardization, and monitoring techniques and
mstruments,

¢. Mathematics and calculations basic to
the use and measurement of radioactivity;

d. Biological effects of radiation; and

2. Experience in the use of byproduct material
for the types and quantities for which the application
is being made, or equivalent experience.

NOTE Satisfactory completion of the QOak Ridge
Associated Universities ''Basic Course in Radioisotope
Techniques, or its equivalent, in practical training will serve
as evidence of acceptable basic training.

B.  Clinical Radioisotope Training Consisting of

I. Supervised examination of patients to
determine the suitability for radioisotope diagnosis
and/or treatment and recommendation on dosage to
be prescribed;

2. Collaboration in calibration of the dose and
the actual administration of the dose to the patient,
including calculation of the radiation dose, related
measurements, and plotting of data;

3. Adequate period of training to enable the
physician to manage radioactive patients and to
follow patients through diagnosis and/or the course
ol treatment;

4. Study and discussion with preceptor of case
histories to establish most appropriate diagnostic
and/or procedures, limitations,
contraindications, etc.

therapeutic

1I. SPECIFIC TRAINING-BASIC AND CLINICAL.

l'he following relates to well-established medical
uses. Training requirements are the same for
physicians in institutional or in private practice
programs. See Appendix F for suggested training and
experience for nonroutine or experimental medical
uses. Training and experience for the specific linical
uses are as follows

A.  Category I-Diagnostic Procedures

The diagnostic procedures covered by
Category 1 are iodide for diagnosis of thyroid
function; iodinated human serum albumin for plasma
and blood volume determinations; rose bengal for
liver function studies; labeled renal function
compounds for kidney function studies;
triiodothyronine for in witro study of thyroid
function; labeled fats and/or fatty acids for fat
absorption studies; chromium 51 labeled human

()
[
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serum albumin for gastrointestinal protein loss
studies; cobalt 60 or 58 labeled cyanocobalamin for
intestinal absorption studies; iron 59 as chloride,
citrate and/or sulfate for iron turnover studies;
potassium 42 as chloride for potassium space
determinations; krypton 85 as gas for diagnosis of
cardiac abnormalities; and xenon 133 as free gas or in
solution for diagnosis of cardiac abnormalities,
blood-flow studies and pulmonary function studies.
Training and experience criteria for these procedures
are -

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

2. Active participation in the performance of
five uptake studies, three dilution studies, and three
excretion studies involving the use of
radiopharmaceuticals on humans.

To be licensed for one or more of the diagnostic
procedures listed in Category I, but not the entire
category, training and experience should include:

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

2. Active participation in three cases each of
the specific diagnostic procedure(s) requested, except
that for diagnosis of thyroid function the physician
should have actively participated in five cases.

B. Category Il-Specialized Diagnostic
Procedures (Scans or Tumor Localization)

The specialized diagnostic procedures covered by
Category Il are iodide for thyroid imaging; iodinated
human serum albumin for brain tumor localization,
cardiac imaging for determination of pericardial
effusions, and placenta localization; sodium
iodipamide for cardiac imaging for determination of
pericardial effusions; labeled renal function
compunds for kidney imaging: chromium 51 for
spleen imaging and placenta localization;
macroagregated iodinated human serum albumin for
lung imaging; microaggregated (colliodal) human
serum albumin for liver imaging, strontium 85 as
nitrate or chloride for bone imaging in patients with
known or suspected cancer, selenium 75 as
selenomethionine for pancreas imaging; and mercury
197 for brain and renal imaging; and mercury 203 for
brain imaging; technetium 99m as sulfur colloid for
liver and spleen imaging; and technetium 99m as
pertechnetate for brain, thyroid, salivary, blood pool
imaging, and placenta localization.

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

2. Active participation in the performance of
three tumor localizations or organ images using
byproduct material, except that for pancreas imaging

the physician must have been actively engaged in
conducting images for at least six months and have
participated in at least three (3) pancreas images
under the supervision of a physician already
experienced in this procedure.

NOTE. Category Il procedures require specialized
instrumentation and techniques. The physician should,
therefore, be familiar wath the use of ‘nsirumentation for
each specialized procedure he requests. The applicant
requesting iodinated human serum albumin, chromium 51, or
technetium 99m for placenta localization shouwld confirm
that the procedure wili be performed only if.

1. The patient is in the third trimester of pregnancy.

2. The pateint is bleeding, and

$. The obstetrician recommends the study for the
management of the patient.

C  Category Hl-lodine 131-Treatment of
Hyperthyroidism and/or Cardiac Conditions;
Phosphorus 32— Treatment of Blood Dyscrasias.

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

2. For the treatment of hyperthyroidism
and/or cardiac dysfunction, clinical experience in the
diagnosis of thyroid function and active participation
in the treatment of ten patients with
hyperthyroidism and/or cardiac dysfunction using
iodine 131.

3. For the treatment of polycythemia vera,
leukemia, and bone metastases, active participation in
the treatment of three patients with one of these
conditions using phosphorus 32.

D. Category IV -Treatment of Thyroid
Carcinoma; Phosphorus 32 and Gold 198
Intracavitary Therapy.

1. Thirty hours of training in basic radioisotope
handling techniques.

2. For the treatment of thyroid carcinoma.
clinical experience in diagnosis of thyroid function
and treatment of hyperthyroidism and/or cardiac
dysfunction, and active participation in the
treatment of three patients with thyroid carcinoma
using iodine 131.

3. For the intracavitary
carcinomatous patients with gold
participation in three cases.

4. For the intracavitary treatment of
carcinomatous patients with phosphorus 32, active
participation in three cases.

treatment  of
198, active

£ Intersttial Treatment of Carcinomatous
Patients With Colloidal Phosphorus 32.

1. Thirty hours of training in basic radioisotope
handling techniques.

2. Active participation in the interstitial
treatment of three carcinomatous patients with
colloidal phosphorus 32 or colloidal gold 198.
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NOTE The interstitial use of colloidal chvomic
phosphate in the treatment of cancer entails a specialized
procedure, Such meatment should, therefore, be carned out
miy by an appropriate team of specialists including a
therapeutic radiologist

F. Intersttial Treatment of Carcinomatous
Patients With Colloidal Gold 198

I. Thirty hours of basic training in radioisotope
handling techniques
2. Active participation in the interstitial
treatment of three carcinomatous patients with
colloidal gold 198

NOTF The interstitial use of colloidal gold in the
freaiment of cancer entails a specialized procedure. Such
treatment showld, therefore, be carried out omly by an
appropriate team of specialists, including a therapeuiic
radiologst

(. Interstitial, Intracavitary, or Surface
Treatment of Cancer with Radiation Sources

Active practice in therapeutic radiology

with a minimum of three years’ experience

Note In lieu of the above experience, the physician
shouwld be a qualified specialist in a field appropniate to the
proposed use with spectalized training and expenence in
radiation dosimetry and at least three years' expenence in
interstitial, surface, or intracavitary use of radiation sources

H. Treatement of Superficial Eye Disease With
Beta Ray Applicators

o
W

Active practice in therapeutic radiology o
ophthalmology and experience in the therapeutic use

of beta rays or soft x-rays

NOTE: In lieu of the above experience, the physician
should have at least three years' expenence in the therapeutic
use of beta rays or soft x-rays and [fumish evidence of
knowledge and expenence concerning beta ray depth dosage
Such physicians should have actively participated in the
treatment of at least three cases of superficial eye diseases

I. Determination of Blood
dAutomatic Blood Volume Instruments
This procedure involves the use of an instrument

Volume With

which automatically measures and directly indicates
isotopic dilution and blood volume after injection of
prepackaged doses of I-131 as lodinated Human
Serum Albumin

Iraining and experience cnteria for this
procedure are

I lhree hours of training in the use of the
instrument and basic radioisotope handling
!Uhl:hlm'\

2 Active participation in the performance of
three blood

mstrument

volume determination with the

Uses of other byproduct material not listed in
ippendix C are considered to be nonroutine. See
appendix F for experimental and nonroutine uses of
byproduct material
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ISOTOPE

Cesium 137

Cesium 137
Chromium 51
Chromium S1

Chromium 51

Chromium 51

Chromium 51

Chromium 51

Cobalt 58 or

Cobalt 60

Cobalt 60

Cobalt 60

Gold 198

Gold 198

Gold 198

Gold 198

lodine 131

lodine 131

APPENDIX D

A LIST OF WELL ESTABLISHED MEDICAL USES

CHEMICAL FORM

Encased in Needles and/or
Applicator Cells

Teletherapy Source

Chromate

Chromate

Chromate

Labeled Human Serum
Albumin

Labeled Human Serum
Albumin

Labeled Red Blood
Cells

Labeled Cyanocobalamin

Teletherapy Source

Encased in Needles and/or
Applicator Cells

Colloidal

Colloidal

Colloidal

Seeds

lodide

lodide

USE

Interstitial or intracavitary
treatment of cancer

Treatement of cancer
Spleen imaging
Placenta localication

Red blood cell labeling for
volume and survival studies

Gastrointestinal protein
loss studies

Placenta localization
Placenta localization
Intestinal absorption studies
Treatment of cancer
Interstitial or intracavitary
treatment of cancer

Liver imaging

Intracavitary treatment
of malignant effusions

Interstitial treatment of
cancer

Interstitial treatment of
cancer

Diagnosis of thyroid function

Thyroid imaging



ISOTOPE

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

lodine

A LIST OF WELL ESTABLISHED MEDICAL USES 27

CHEMICAL FORM

lodide

lodide

lodinated Human Serum
Albumin

lodinated Human Serum
Albumin

lodinated Human Serum
Albumin

lodinated Human Serum
Albumin

lodinated Human Serum
Albumin

Rose Bengal
Rose “L‘H}‘,Jl

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

Labeled Fats and/or
Fatty Acids

Sodium lodipamide

Macroaggregated lodinated
Human Serum Albumin

Colloidal Microaggregated
Human Serum Albumin

lodide

lodinated Human Serum
Albumin

Rose Bengal

USE

Treatment of hyperthyroidism
and/or cardiac dysfunction

Treatment of thyroid carcinoma

Blood volume determination

Brain tumor localization

Placenta localization

Cardiac imaging for determination
of pericardial effusions

Cisternography

Liver function studies
Liver imaging

Kidney function studies and
kidney imaging

Fat absorption studies

Cardiac imaging for determination
of pericardial effusions

Lung imaging

Liver imaging

Diagnosis of thyroid function

Blood volume determination

Liver function studies
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ISOTOPE

lodine 125

lodine 125

Iron 59

Iridium 192

Krypton 85

Mercury 197
Mercury 197
Mercury 203
Phosphorus 32

Phosphorus 32

Phosphorus 32

Phosphorus 32

Potassium4?2
Selenium 75

Strontium 85

Strontium 90

Technetium 99m
Technetium 99m

Technetium 99m

AEC LICENSING GUIDE
CHEMICAL FORM

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

Labeled Fats and/or
Fatty Acids

Chloride, Citrate
and/or Sulfate

Seeds Encased in
Nylon Ribbon

Gas

Chiormerodrin
Chlormerodrin
Chlormerodrin
Soluble Phosphate
Soluble Phosphate
Colloidal Chromic
Phosphate

Colloidal Chromic
Phosphate

Chloride
Selenomethionine

Nitrate or Chloride

Medical Applicator

Pertechnetate
Pertechnetate

Sulfur Colloid

USE

Kidney function studies

Fat absorption studies
Iron turnover studies
Interstitial treatment

of cancer

Diagnosis of cardiac
abnormalities

Kidney imaging

Brain imaging

Brain imaging

Treatment of polycythemia vera

Treatment of leukemia and
bone metastasis

Intracavitary treatment
of malignant effusions

Interstitial treatment of
cancer

Potassium space studies

Pancreas imaging

Bone imaging on patients with
known or suspected cancer

Treatment of superficial eye
conditions

Brain imaging

Thyroid imaging

Liver and Spleen imaging
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Technetium 99m

Technetium 99n

Technetium 99m

lechnetium 99m

Xenon 133

A LIST OF WELL ESTABLISHED MEDICAL USES

CHEMICAL FORM

Pertechnetate
Pertechnetate

Petechnetate

ron-Ascorbate
Diethylenetriamine
Pentaacetic Acid
Complex

Free Gas or i

solution

Placenta localization

USE

Blood pool imaging

Salivary gland im

Kidney imaging

Agir

E



APPENDIX E
SAMPLE APPLICATIONS

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




SAMPLE APPLICATIONS 31
APPLICATION - SAMPLE 1.

Form AEC-313 ATOMIC ENERGY TOMMISSION
form approved

ot APPLICATION FOR BYPRODUCT MATERIAL LICENSE bt b e 300027 4

INSTRUCTIONS — Complete ems | through 16 f thes 13 on ihiol opplicotion It application 13 for renewal of o license, complete only Mems | theough
7 ond indicote new nformation or changes in the program as requested in ltems 8 through 15 Use supplemental sheets where necessary ttem 16
must be completed on all applicotions Mol three copries to U S Atomic Energy Commussion, Washington, D C, 20545, Amention hotopes Branch
Division of Materials Licensing. Upon approval of this application, the applicant will receive an AEC Byproduct Materior License.  An AEC By
rodua Materal License s (ssved «n occordance with the generol requirements contoined in Title 10, Code of Federal Reguiations, Part 30 ond the Licensee
s whiect 10 Tle 10, Code of Federal Regulations, Part 20

| 3] NAME Aer-svn(v ADORESS OF APPLIC ANT matitutior  fem  hospio b STREET ADDRESS(ES) AT WHICH BYPRODUCT MATERIAL WILL 8F USED U
person ek dlerent from | (o
XYZ Hospital (Same)
Radioisotope Service
234 West Main Street
olesville, Illinois
rl DEPARTMENT TO USE SYPRODUCT MATERIAL J PREVIOUS LICENSE NUMBERS) ¥ M 4 on applcotion lor renewnl of o

Icense plecse ndx ote ond gire Aumber

Radioisotope Service

4 NOIVIDUAL USERS) Name ond title of individuolis) who = 1o o duectly 5 RADIATION PROTECTION OFFICER (Nome of person desgnated oy radiation pro
swpervise e of byproduc! materno Gove Waming and esperience »n Hems § ona wchon officer f other than indsvidual user Aftach resums of his wowming ond ex
L parance o w Mems 8 ond 9
n ( o . v e
John A, Doe, M.D. Roger D. Doe, M.S.

6 (o) BYPROOUCT MATERIAL Elements (b) CHMEMICAL AND, OR PHYSICAL FORM AND MAKIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND /OR PHYS
ond mass sumber of eoch AL FORM THAT YOU WL POSSESS AT ANY ONE Timg ¥ swoled sowceit] olso stote name of manulocturer model

number  number of wowces and mosimum achivity pEv sourCR

A, lodine 131 A, lodide (Liquid) 100 millicuries

B, lodine 131 B, lodide (Capsules) 5 millicuries

C. lodine 131 C. IHSA (Capsules) 1l millicurie

D, Iodine 131 D. Labeled Re..al 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
milli

v« Cobalt 60 G. Sealed Needles (X Company, Model Z) 200 millicuries

H, Strontium 90 H. Sealed Medical Applicator (X Company, Model B) 1 sourcs
f 50 millicuries

7 DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED 1 byproduct motenal o for  humon vse,  wwpplement A (Form AEC-3130) must be com
aloind @ low of iz em ¥ byproduct motersol is » e form of @ seoled sowre, nclude the make ond model number of e worage contoener ond/or devie w
whah the sowce wiil be vhored ond o weed.)

See Supplement 313a for human use.

A-G Research studies in animals.

{Continved on reverse 1de)
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Poge Two

TRAINING AND EXPERIENCE OF EACH INDIVID! AL NAMED IN ITEM 4 (Use supplementol sheets of necessary |
TYPE OF TRAINING H P = Lo T | praseny

DURATION OF O THE HOR FORMAL COURSE
WHERE TRANNED TRANING (Cocle amswe: | [Cucle anvwer)

. | | . -
Prnciples ond proctices of rodotan Univeraity Hoapital : | :
protection . Durham, Missouri | 3 yrs. ;( oy ks "“)

= l( Vu) ( Vu) No

Rad tewity - dordizo
hon and momitonn g techniques and
Wrumentsy

e

.
() (re) N

Y

|

{

|

- 4

Mathemotics and colculahions basc 1o the, |

|
1 ' —

use and meosurement of radisact wity

"
d Bologicol effects of radioton

' un!lu(! WiITH noumon Actual uve of 1 .smouompu o equivalent experience |

QO'M Mlh\u- Ao | W'QQ !l"'(h(l WAS GAINED D\.A“@l OF EXPERIENCE TrPt OF USE

H 1
mc. - Un1v5rsity Hosgital I J yrs. ; Diagnosis, Therapy
l

(o) Mo | ves ()

Therapy
Therapy
Diagnosis, Therapy
Diagnosis
| Diagnosis

10 RADIATION DETECTION INSTRUMENTS  (Use supplementol sheets +f necessory )
R enion, S hombion i -4 et
| NUMBER I RADIATION SENSITIVITY RANGE WINDOW THICKNESS ' ust
f AVAILABLE i OETECTED (W) (mg/em | (Monding, Surveyng mecsuring)
—— '
1 - i 1 1
1 1 | beta, 20 I 3.5 | Surveying

TYPE OF INSTRUMENTS
{rclude moke ond model oumbe: of e h)

t Instr. Co. Model 1

Ig:tg?tzgy :gégi 5 1 - 5000 | 20 Monitoring

Ionization Chamber {

Z Instr. Co. Model 21 | 1 - a - | Measuring
Scaler | |

Z Instr. Co. Model 18 | 1 - l Measuring

Well Scintillation | i

Z Ipstr. Co. Model 23 2 | - | Uptake
- 80infillarion Probes| ‘ 1

| T METHOOD FREQUENCY AND STANDARDS USED N CALBRATING INSTRUMENTS LISTED ABOVE
Survey Instruments Monthly, Cobalt 60 standards

| Measuring and Uptake weekly, Standard Solutions
12 UM BADGES DOSIMETERS AND BIO ASSAY PROCEDURES USED  (For film bodges, “h*dwunm un-odroo‘-ol
Film badges by Johnson Co. (Frequency once per month)

XYZ Co. Dosimeters worn in therapeutic work. Range 0-200 mr/hr (Frequency read daily

mmmnmwmmumo«n -
(13 FACRITIES AND EQUIPMENT  Describe | and remote hond sorage containers, shuelding, fume hoods sk Esplanatoy sheich
of ety is aRached  (Circle amwer) (v- ) ~No See attnchea—'

14 BADIATION PROTECTION PROGRAM D the rad: "o'— tuding contol " covers souled sowees, swhmi leok
wihag edure: where Iwoble nome g and exper of persen ® perorm leck e, “--mmwnvwm el rodiotion wivey ery

wing. mowmtencnce ond repo of e source
R tonss __See attached
15 wasme D'”OSM e

B T e e .ourcernl%,?ﬁr e ecd"'“'z'g"sé“}ﬁmr?@&;ﬁ’
CERYIFICATE m item must be w ble FOR ANNUAL USES

16 THE APPLICANT AND ANY OFFICIAL ntc\mno ™IS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM | CERTIFY THAT THIS umczmou IS
PREPARED 1N CONPORMITY WITH TITLE 10 CODE OF FEDERAL REGULATIONS. PART 3O AND THAT ALL INFORMATION CONTAINED HEREIN INCLUDING ANY
BUPPLEMENTS ATTACHED HERETO 1S TRUE AND CORRECT TO THE BEST OF OUR KNOWLTDGE AND BELIEF

——

)
_XYZ Hospital

Dote _ January 3, 1972 =~~~ ot
Hospital Administrator

Tile of carntying offc ol

WARNING . — 18 U § € Sechon 1001, Act of June 25, 1948, 82 Siot 749, makes # o ciminol offefse 1o make o willfully falie statement or
reprasentohon o any department or ogency of the Unied Siates as 1o any mater within oy weisdichon

® U5 GOVERMMENT PRIETING OFFICE (968 O - BER-E0Y
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FORM AEC-313

Item 13

All isotopes are received and stored in the
radivisotope laboratory. This facility is equipped with
lead storage containers, portable lead bricks for
shiclding, remote handling tongs, work benches,
sinks, trays, waste containers, anG similar equipment
See attached sketch of layout.

The isotopes treatment room is used for the
administration of isotopes and for the uptake
measurements. The uptake and measuring
instruments are located in this room. The room is
equipped with examining tables, laboratory bench,
sink, and waste container. See attached sheet for
animal uses

ltem 14

All isotopes must be procured by the Chief,
Radioisotope Service.

Isotopes will be stored in a locked storage
container in the radioisotopes laboratory. Only

persons authorized by the Medial Isotopes Committee
shall have access to the storage container

Weekly surveys will be made with a GM survey
meter in all areas where isotopes are handled, stored,
or dispensed. In addition, each room vacated by a
patient having received therapeutic doses of matenal
will be surveyed and decontaminated if necessary
before occupancy by another patient.

All repair and maintenance of sealed sources as
well as leak testing will be performed by the X
Company.

When not in use, the cobalt 60 needles will be
stored in containers which limit the radiation level at
the surface of the container to 200 mr/hr or less and
to 10 mr/hr or less at one meter from the center of
the container. For portable containers, the radiation
level will not exceed SO mr/hr at six inches from the
surface of the container. Portable containers will be
equipped with a secure locking device. All transfers of
needles from storage containers to transfer containers
shall be done behind lead shielding using remote
handling equipment. See attached sheet for animal

uses

PROCEDURES FOR USE OF BYPRODUCT MATERIAL IN ANIMAL RESEARCH
PROGRAMS

All samples of byproduct materials to be
administered to amimals will be prepared in the
radioisotope laboratory on easily decontaminated
surfaces or in a ventilated hood if necessary. Rubber
gloves and laboratory coats will be worn by personnel
during these preparations. Remote handling tools are
available and will be used when necessary. All
pipetting of radioactive material will be performed
with a remote pipetting device

Expertinental animals will be caged in a room
adjacent to the radioisotope laboratory. The animals
will be injected with byproduct matenals either in the
animal room or the radioisotope laboratory. The
animals will remain in cages until their excretions
contain only background amounts of byproduct
material, or unti! they are sacrificed.

The excreta from the animals will be disposed ol
into the sanitary sewer in concentrations not
exceeding those specified in section 20.303 of 10
CFR 29, with a total disposal not to exceed 1 curie
per year.

All dry byproduct material waste will be
deposited in properly labeled metal cans provided in
the laboratory and animal room. The cans will be
lined with disposable polyethylene bags. Short-lived
waste will be stored until it emits only background
levels of radiation as measured with a survey meter at
contact. The waste will then be disposed of in normal

trash after all labels denoting radioactivity have been
removed.

Sacrificed animals containing byproduct
material will be stored in a freezer until they have
decayed to background and then buried on hospital
property.

Animal cages will be decontarninated with
detergent and scrub brushes. Rubber gloves will be
worn by personnel. Contaminated water will be
flushed down the sink or floor drains in the animal
room.

The animal room and laboratory will be surveyed
for contamination and radiation levels after each
preparation and/or administration of radioisotope(s)
The animal room will be locked unless attended by
authorized user of byproduct material or the
radiation protection officer.

FORM AEC-313a
ltem 7
MEDICAL ISOTOPES COMMITTEE
Established by authority of Jack R. Jones,
Administrator of XYZ Hospital as the administrative

body responsible for safe use of radioisotopes and
radiation devices within the XYZ Hospital
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A.  Membership:
JOHN A. D. DOE, M.D., Chairman
JOHN Q. PUBLIC, M.D., Pathologist
THOMAS N. ANDREWS, M.D., Internist
ROGER D. DOE, MS., Radiation Protection
Officer
B. Experience:
(1) JOHN A. D. DOE,M.D., Chairman

1947 -Medical Degree, University of
Arkansas School of Medicine.

1952 -Diplomate American Board of
Radiology with the Medallion in
Nuclear Medicine. Attended the Oak
Ridge Institute of Nuclear Studies in
1951.

1952-1962- Used iodine 131, phosphorus
32, gold 198, for diagnosis and
treatment, cobalt 60 implants, and
iridium 192 as encased seeds in nylon
ribbon in treatment, and chromium 51
and cobalt 60 for diagnostic procedures.

(2) JOHN Q. PUBLIC,M.D.

1949-B.S. Degree, University of Pittsburgh

1951 -M.D. Degree, University of
Pittsburgh.

1957 -Diplomate of American Board of
Pathology.

1958 - Attended the Oak Ridge Institute of
Nuclear Studies basic radioisotope
technique course in 1959 attended the
Oscar B. Just Clinical Training Course
for Pathologists.

1959-Present —Used todine 131, chromium
51, cobalt, 60, cobalt 58, and iron 59
for diagnostic studies.

(3) THOMAS N. ANDREWS, M.D.

1949 -B.A. Degree, University of Rochester,
Rochester, New York.

1953 -M.D. Degree, Rochester School of
Medicine

1954 - Attended the 1954 class of Oak Ridge
Institute of Nuclear Studues.

1958 Attended the Columbus University
postgraduate course and the clinical use
of isotopes under Drs. Feidelberg and
Quimby.

1959 Diplomate of Amencan Board of
Internal Medicine.

1959.Present-Used iodine 131 and
phosphorus 32 for diagnosis and
therapy.

(4) ROGER D. DOE, M S, Radiation Protection

Officer

1956 Attended the Oak Ridge Institute of

Nuclear Studies basic radiation
protection course and atiended a
16-week course at Purdue University on
counting technique and research uses of
radioisotopes.

1957 -Received a M.S. Degree in Health
Physics from Vanderbilt University.
1957-1959 - Directed graduate students
research and use of isotopes .t Purdue

University.

1959-1960- Taught the staff and graduate
special counting techniques. radiation
protection, and radioisotope
methodology.

C  Committee Responsibilities:
See appendix B of this guide for typical
committee responsibilities
D. Committee Administrative Procedures:
See appendix B of this guide for subjects to be
covered in submitting application.
FORM AEC-313a
ltem 4.c
SAMPLE

NURSING INSTRUCTIONS FOR PATIENTS
RECEIVING COBALT 60

Patient
me of cobalt 60 was inserted on

at p.m.

(1) No patient is to be released from the hospital
until all radioactive cobalt is removed.

(2) No adjacent patient or visitors shall be within
...feet of this patient.

(3) Nurses or other attendants shall not remain in
the immediate proximity of the patient for more
than a total of ___hours per day.

(4) Unless otherwise notified, all excreta may be
disposed of in the normal manner.

(5) No needles are to be removed by anyone other
than the physician(s) named above.

(6) If a source needle is accidentially removed or
works itself out, do not handle; immediately
contact Dr. Roger D. Doe (Extension 3680).

(7) In the event of death, immediately notify Dr.
Roger D. Doe (Extension 3680) or Dr. John A.
Doe (Extension 5122) and do not remove the
body from the room.
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O 0 O
LEAD LEAD BRICKS
CONTAINERS E HOOD
O l LAB, BENCH
O
N
RADIOISOTOPE LABORATORY
LAB BE NCH
Trays,
Tongs,
etc. T S0 L e« L N
|
| |
I ANIMA L CAGE ROOM |
| (Downstoirs) |
| |
— e ]
WASTE
CONT,
ISOTOPE TREATMENT ROOM
WALL
SCINTILLATION
COUNTER
UPTAKE
INSTRUMENTS EXAMINING TABLE
CHAIR
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FORM AEC-313a
Item 4.c

SAMPLE

NURSING INSTRUCTIONS FOR PATIENTS RECEIVING
GOLD 198 AND THERAPEUTIC DOSES OF IODINE
13

PREIIDS . conrcnscunossanccsssnacinnsanareassunses

This patient was administered _______. Y SRR,
(isotope)

a.m.

I o 5os R s TR e B e A= R p.m

(1) If patient’s clothes or bed linens are contaminated
by fluid originating in the patient, notify the above
physician.

(2) Wear rubber gloves while handling contaminated
objects. Place gloves in ‘contaminated’ con-
tainer after use.

(3) Nurses or other attendants shall not remain in the
immediate proximity of the patient for more than
atotalof ... .. hours during ... ........

(4) Visitors must remain outside of tape on floor and
patient must remain in bed while visitors are in the
room during .. .........

(5) Unless otherwise notified, all excreta may be
disposed of in the normal manner.

(6) The patient may be released from the hospital
after ...... days. The above named physician
will make this calculation.

(7) In the event of death, immediately notify Dr.
Roger D. Doe (Extension 3680) or Dr. John A.
Doe (Extension 5122) and do not remove the
body from the room. Dr. Doe will issue appro-
priate instructions for handling cadaver.

(8) When patient is discharged, room will be surveyed
for contamination before remaking room.

SUPPLEMENT SHEET
Item 18
Faciurries aNp EQUIPMENT

Facilities consist of an isotope preparation and
storage room and a diagnostic room where doses are
administered, uptakes measured, and samples coun’ d.

The storage and preparation room contains a stainless
steel table covered with absorbent paper, sink, remote
handling equipment, labeled waste disposal containers,
and closet where isotopes are stored in shielded con-
tainers and behind lead bricks.

Item 14
Rapiarion ProreEcrion PROGRAM

All radioisotopes are procured in pre-calibrated as-
sayed individual doses and stored prior to use behind
lead shields in a closet in the preparation room. During
administration of doses to patients, rubber gloves will
be worn. The preparation room, storage area, and
diagnostic room will be monitored daily or after admin-
istration of isotopes to patients. Uptake equipment
and portable survey meter will be checked daily and
calibrated monthly. Isotope shipments are monitored
immediately upon receipt as a check for damage,
leakage, or contamination. Permanent records are
maintained on all radioisotopes, shipments, doses ad-
ministered, waste disposal, exposure of individual users,
and any transfers of material to other authorized
persons.

Item 15

WasTeE DisposaL

Liquid waste will be disposed of in accordance with
section 20.303 of 10 CFR 20.

Solid wastes such as paper cups, tissues, empty isotope
containers, etc., will be deposited in labeled waste con-
tainers. Contents of containers will be removed daily
by user and stored in locked closet for decay to back-
ground level as measured by GM survey meter. These
articles will be disposed in normal trash after removal or
destruction of radiation labels. Contaminated in-
struments, syringes, etc., stored for decay to back-
ground in same closet.
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form AEC-3130 Usereo Stares Aromic Enenor COmmission
10 CFR 30 APPLICATION FOR BYPRODUCT MATERIAL LICENSE—MEDICAL | D527 54 sono -
Pace | SUPPLEMENT A HUMAN USE

¥ byproduct matenal is for “human use ' (intemal administration of byproduct material, or the radigtion therefrom to human beings),
complete this supplement and attach 1o the application for byproduct material license

asne.
1 (o) USING PHYSICIAN § NAME (6] NAME AND ADORESS OF APPLICANT (i & ferent rom o))
John A, Doe, M.D. Same as Item 1(a) of Form AEC-313
|
2 THE USING PHYSICIAN INDICATED ABOVE 15 LICENSED TO DISPENSE DRUGS IN THE PRACTICE OF MEDICINE 8Y A STATE OR TERRITORY |
OF THE UNITED STATES THE DISTRICT OF COLUMBIA O THE COMMONWEALTH OF PUERTO RICO (ves ) ~NO
WOLE ANSWER |
3 A STATEMENT OF USING PHISICIAN § CUNIKCAL RADIODISOTOPE !n(.ﬁ-«; PAGE 3 OF THIS SUPPLEMENT ) 1S SUBMITTED IN SUPPORT
W THIS APPLICATION I ANSWER IS NO. USE PAGE 2 OF THIS SUPPLEMENT T( FAPLAIN OR REFER TO OTHER APPLICATION OR
RELATED DOCUMENTS ON WHICH THIS P FORMATION APPEARS ( V!s) NO

CRCLE ANSWER

PROPOSED DIAGNOSIS OR TREATMENT

4 lo) DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED INCLUDING SPECIFIC CONDITIONS OR DISEASES TO 8E DIAGNOSED OR TREATED

Use poge 2 # necemory)

See page 2.
b) CHEMICAL FORM ADMINSTERED

< 2

>e€ page L.

(¢) DESCRIBE PROCEDURES WHICH WALL 88 O8SERVED 1O MJNIA«I! NA“AIU

M HANDUNG STORAGE . AND DISPOSAL OF THE BYPRODUCT MATERIAL

1. Stored in lead containers in | stored area. .. Sealed sources will not
2. Handling by remote control and shielded dose cups. be opened.
Di e 2 ’ sani FAYY SOt vaet er Al v f and L . L
3. Disposal via sanitary sewer s = 1 1 1 ) on :'t‘:*hu{ sars g
Strontium 90 returned to supplier for disposal. instructions.
() DESCRIPTION AND SKETCHES OF SPECIAL DEVICES TO BE USED FOR ADMINISTERING 8YPRODUCT MATERIAL TO HUMAN “!NGS ARF
(1) ATTACHED (LITERATURE REFERENCES WILL SUFFICE CRCLE ANSWER YES (~0)

(2) ON FILE WITH THE ISOTOPES BRANCH
REFER TO APPLICATION NO URCLE ANSWER
L 1
5 PROPOSED DOSAGE SCHEDWRE

(o) in millcunes for inernally admumstered byproduct motenal other than dacrete fred wurces ond 0 roentgens or rads, as appropnate, for internol or external wadi
ahon from ducrete Rxed sources (gold seeds coboll needies. #ic | vote sepommly for sach condihon or dueose (vse poge 1 f necessary

YES ( NO )

() INVESTIGATIVE PROPOSAL FOR EXPERIMENTAL NEW OR UNUSUAL MUMAN USES IS ATTACHED Anochmaent
thould mchude outine of conddions % be evaluated ncluding dota from anwmol hudies and 'or absiroct of Iterahwe CIRCLE ANSWER
mivrence # any, number and type of pabents (1 e age greup, morbund . ex

YES (NO)

& W SYPRODUCT MATERIAL WILL NOT BE OBTAINED IN PRECALISRATED FORM FOR ORAL ADMINISTREATION OR IN PRECALIBRATED AND STERILZED FORM FOR
PARENTERAL ADMINISTRATION, OESCRIBE IDENTIFICATION PROCESSING AND STANDARDIZATION PROCEDURES

Obtained in precalibrated form,

7 THE PROPOSED USE OF BYPRODUCT MATERIAL MAS BEEN. OR WILL 81 APPROVED BY THE MEDICAL 1SOTOPE COM

MITTEE cmcie answen | ( vEs) NO
HOSPITAL FACILITIES FOR INDIVIDUAL PRACTICE USE ONLY
s
8 (o) THE APPUICANT HAS COMPMETED ARRANGEMENTS FOR A HOSPMTAL TO ADMIT RADIOACTIVE PATIENTS WHEN |
EVER ADVISABE CMCLE ANSWER vEs NO

(5) A COPY OF INSTRUCTIONS TO BE FURNISHED TO THE HOSPITAL AS TO RADIOLOGICAL SAFETY PRECAUTIONS ?
TO of TAKEN AND AVARABE RADIATION INSTRUMENTATICN 1S ATi ACHED CMCLE answer | TES NO
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e AEC-32a
(hrred
Pace )

APPLICATION R BYPRODUCT MATERIAL Li
JUPPLEMENT A —PRECEPTOR STATEME

UNITED CTATES ATOMIC ENERGY COMMISSION

CENSE-
NT

“DICAL

This page is to be completed by the cpplicant physician’'s preceptor
experience, oblain o separate statement from each

If more than one preceptor is necessary to document
Bock of page may be used for comments.

\A)

15010PE

[ 9=32

P ONAME AND ADDEESS OF APPLICANT PHYMICIAN

John A. D. Doe, M.D.
XYZ Ilo: tal

10 CLIICAL TRAINING AND EXPERIENCE OF PHYSICAN MAWED N 17

— -

Soluble

(Inclucte 2IP Code |

1linois

Ta® A3CWVE

(L3

CONDITIONS DIAGNOSED O TREATED

D-ognons of myvo»d hmcnoo
Dilution studres

Excretion \mdws
" Bean tumor lo(aluoloon

| S(c-\n-ng studies

ic)

No Cases Observed
(See | i hey below)

(D}
No. Cases involving Personal
Pormicipation (See 7 i key below)

-—

—_ —e

- -

[ Treatment of hypoﬂhyro-dmn

VTQoimnl of cnvd.o( (ondnhoni

Tuomom of thyroud corcinomo

S

y | Yualmm of pdqun

et e i et

Ttoolmcm of levkemio

Trectment of bone metastases
Tumor locolization

lnhnMcoQ treatment

e

Co-60
[ Co-60
1-192

rAu—!’l

[Co-58 or

lmruzowhry treatment

In'onm-nl treatment

mwdm B L P "

“Blood determinotons 3

Stnnnmg Mnu

Diagnosis of pernicious anemia

lnnum.d frectment

leocov-hvy reatment

Co-60 or
Cs-137

Teletherapy treotment

S

‘voo'mm of wpwﬁuol d-nout ol 'hc eyo

Other

e -

e —

Isotopes
Use bock

of page
=L

el

Key 1o Column (C) ond (D) sbove

1 Observahion should consst of abrerving ¢

4 e

-ith

and & 3 » the

appropiote dagnohic and/ or theropevhic procedure. limitation, contrandications, el

Personci participation should conust of (0] supervied
and recommendation on dosage 10 be pr
weluding xok viation of the rodiation dove, -ﬂo‘o‘ measwraments, and ploming of

9 po

of to o y for tod

SRS, o

cove histories 1o establinh mast

and/or

the

o

bed, (b} coll -

muuu-mmmwmuwu«mdw

dnmwmuwmm“umm-momm
date, and () adequate period of Waining 16 enable the phyucan 1o

" Nﬂiw TOTAL NUMBER OF HOURS OF CLINICAL RADIOISOTOPE TRAINING

Junc 1958 to June 1971

" nmwlmmmmmomwomumot

o Unbyarates Hotealy Buchee

e e —————

) Ooo.houu ¢

John F. Smith, M.D.,

01-00021-01

ol Lwense
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TRAINING AND EXPERIEI  OF EACH INDIVIDUAL NAMED IN ITEM 4 (Use emental sheets if necessory
8 TYPE OF TRAINING T ! '

WHERE TRAINEC D”;:::::‘:" "t‘_":“"_"
s Prnciles and prochces of radwnon OBk Ridge Institute of Nuclear (1 mo. ‘54 , |
protechinn Studies, Metropolitan Hosp., | 3 wks '51 i
b Bodicachmity messwement sonderdize. | COlOSVille, Illinois
hon and mondonng techniques and in Yes No
o Same | Same |
« Mathematcs ond calculahons bovc to the
Yes No
ne and measwement of radwoactinty S‘De { S‘me
Biological eflects of radiahion ‘Same Same e »
0 EXPERIENCE WITH RADIATION  (Actuol use of radionolopes or equivolent experence ) T S
‘NH')’! ! MAK IMUM AMOUNT 1 WHERE EXPERIENCE WAS GAINED DURATION OF FXPERIENCE ] TYPE OF L
1-131 30 me. | Metropolitan Hosp., Radio- 3 weeks Human - Diag
isotope Clinic and Therape
P-32 5 mc. State Medical School 1 yr. ('51) Animal Resea
c-14 5 Mc. State Medical School 1 yr. ('51) Animal Resea
— - - -— - - A —
10 IA')lA ON DETE " o~ 'N\'i\ MENTS ve wupplemental sheets f necessary
TYPE OF INSTRUMENTS NUMBER RADIATION SENSITIVITY RANGE WINDOW TMICENESS [ UsSt
I lude mare and model numbe: of eoxh AVAILABLE DETECTE ~ e Monitoring swrvey
Model XX Scaler 1 Measuring
Model YY Scint. Detector 1 Gamma Measuring
Lab. Monitor 1 Beta, 30,000 cpm 1.2 - 2mg/ Monitoring
Gamma cm?
Survey Meter 1 Beta, 0 - 50 mr/ 30 mg/cm? Surveying
Gamma hr
r" MlT"‘ » l.‘ i Y ANZ ('A‘ ‘ . al iA"c CTRUMEr -l’ USTED v

,Cnllbrlted lglinst Slmlated 1-131 std. each day
Calibratéd sgainst certified Standard once each month.

12 P BADGES DOSIMETERS. AND BIOC ASSAY PROCEDURES USEC Fon ik bodger ety methad of colibratia

XYZ Company Film Bédge Service - Frequency -- once per month.

g ond processing, o name of suppher |

Poge Two

FORMAL COURSE

rele o wer
Yo reo
You No
Yes No
Yes No
J5¢ +
nostic
utic
rch
rch

ng Mmeasw ing

INFORMATION TO BE SUBMITTED ON ADDITIONAL SHEETS IN DUPLICATE
1 FACHITIES AND FQUIPMENT Descre
of facility s amoched rele onswer ('n) No

14 RADIATION PROTECTION PROGRAM Describe the radiotion protechon progrom mcludng conto! meotures f application coven sealed louwrces
witng procedures where opplaoble. name Fowung and espeence of person ® perlorm leok teshs, ond orrongement lor pertorming mihal redioton

S S S See attached sheet

be vsed tor dnposng of radioochve wastes and eshimotes of e iype and amount of activdy wvolred See attached sheet

be laboratory taciihies ond remate handing equpment sloroge containers. thielding fume hoods ek Explanatory shetch

15 WASTE DISPOSAL H 0 commerciol woste diposal service 3 employed i1pec: by name of company Omerwise submit detaiied descriphon of methods which will

whmdt leok
wrvey, very

CERTIFICATE (This item must be completed by applicant)

John A. D. Doe, M,D,

Applcant ne

Dote January 30, 1972 By Jth A. D. Doe, M.D.

} ;‘ ’ {jl =5
1k Y cornbymng oMiciar

gemed o Swm

16 THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT MAMED IN ITEM | CERTIEY THAT THIS APPLICATION s
PREPARED I CONFORMITY WITH TITLE 10 CODE OF FEDERAL REGULATIONS PART 30 AND THAT ALL INFORMATION CONTAINED HEREIN INCLUDING ANY
SUPPLEMENTS ATTACMED MERETO 1S TRUE AND JRRECT TO THE BEST OF OUR KNOWL OGE AND BELIEF

— e ——— ————————————————————— ————————

represeniohon o ony department 3 ogency of e Uniied Stotes as 1o ony mater within hs weisdichon

WARNING. 18U § C S-u-ou 1001, Act of June 25, 1948, 82 Stot 749, mokes f o criminel offense to make o willfully false statement or

545 GOVERMEENT FRINTING OFFICE 1968 O 3RE-ENY
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Form AEC-313e I Unimio S1ares Atomic Exeacy Commission
(11-63 Form aporoved
woes | APPLICATION FOR BYPRODUCT MATERIAL LICENSE—MEDICAL Sudget Burems Mo 38-9080 2
Pace | SUPPLEMENT A —HUMAN USE |
If byproduc! material is for “h use ' (intemal ad of byproduct material, or the radiation therefrom to human beings),
plete this supph t and atach to the application for byproduct material licenss.
1 (8) USING PHYSICIAN S NAME Im NAME AND ADDRESS OF APPLICANT (H different rom 1(o))
John A, D, Doe, M.D. | Same
3 TE GRNG PHYSICIaN INDICATED ABOVE 1S LICENSED TO DISPENSE DRUGS IN THE PRACTICE OF MEDICINE 87 A STATE OR TERRTORY | T
OF THE UNITED STATES. THE DISTRICT OF COLUMBA. OR THE COMMONWEALTH OF PUERTO MICO (ves ) NO

CMCLE ANSWER
3 A STATEMENT OF USING PHYSICIAN S CLINICAL RADIOISOTOPE EXPERIENCE (PAGE 3 OF THIS SUPPLEMENT) IS SUBMITTED IN SUPPORT | 1
OF THIS APPLICATION  If ANSWER 1S NO USE PAGE 2 OF THIS SUPPLEMENT TO EXPLAIN OR REFER 7O QTHER APPLICATION OF i |
RELATED DOCUMENTS ON WHICH THIS I FORMATION APPEARS | (ves) NO

CMCle ANSWER |
i

PROPOSED DIAGNOSIS OR TREATMENT
o) DESCRBE PURBOSE FOR WHICH BYPRODUCT MATERIAL WILL BE USED INCLUDING SPECIFIC CONDITIONS OR DISEASES TO BE DIAGNOSED ORf TREATED
(Use poge 2 # necewory) [=131 as lodide - Diagnosis of thyroid function; IHSA - blood volume
determinations; labeled renal function compounds for renal function
studies.

(b] CHEMICAL FORM ADMINISTERE"
Iodine 131 Todide

Todine 131 Iodinated Human Serum Albumin
Lodine 131 Labeled Renal Function Compounds

(¢} DESCRIBE PROCEDURES WHICH WILL BE OBSERED TO MINIMIZE HAZARD FROM HANDLING, STORAGE, AND DISPOSAL OF THE STPROOUCT MATERIAL
Byproduct material procurcd in individual pre-calibrated and assayed doses. Doses

stored hehind 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. v A e L
(d) DESCRPTION AND SKETCHES OF SPECIAL DEVICES TO 8E USED FOR ADMINISTERING SYPRODUCT MATERIAL TO HUMAN BEINGS ARE |
(1] ATTACHED (TERATURE REFERENCES WILL SUFFICE! arsave | "8 | (%)
sk
(2] O FIE WITH THE ISOTOPES BRANCH Y

vES '.(no)

REFER TO APPLICATION NO cmcie answer |
3 PROPOSED DOSAGE SCHEDULE
(@) In milbcurar tor imternolly odminsiered byprods  materal ather han din “we Bred sources, and in roenigens or rads. s opproprate. for internal or external wrad:

atvon hom ducrete Rred sources [ goid seeds, codolt needies. ehc | state sep by for wach dmon o d (use poge 1 # necemsary)
Iodine 131 lodide Up to 25 microcuries
Iodine 131 [HSA Up to 20 microcuries
Iodine 131 Labeled Renal Up to 40 microcuries

Function Compounds

) INVESTIGATIVE PROPOSAL FOR EXPERIMENTAL NEW OF UNUSUAL HUMAN USES 15 ATTACHED  (Amachment
hou ki nclude outlne of condians o be eveluoted «qummmumwﬂdm-- CMCLE ANSWER
mierence f any number and type of patents (1 & oge group, moribund ok |}

r jrer—y
| ™ | (%)

& " Ivm MATERIAL WILL NOT BE OSTAINED N PRECALIBRATED FORM FOR ORAL ADMINISTRATION O IN PRECALIBRATED AND STERILIZED FORM FOR
PARENTERAL ADMINISTRATION DESCRIBE 10€NTIFCATION PROCESSING AN D STANDARDIZANION PROCEDURES

Not applicable.

7 TvE PROPOSED USE OF BYPRODUCT MATERIAL MAS BEEN OR WILL BE. APPROVED BY THE MEDICAL ISOTOPE COM [ X
ITTEE NONE cmCie Answen | YES | MO
HOSPITAL FACILITIES FOR INDIVIDUAL PRACTICE USE OMLY
8 le) THE APPLICANT HAS COMPLETED ARRANGEMENTS FOR A MOSMTAL 1O ADMIT RADIOACTIVE PATIENTS WHEN 5 r( ves T ey
EVER ADVISAME ee attached sheet cmar answee | s)

(61 A COPY OF INSTRUCTIONS TO 8€ FURNISHED TO THE HOSMTAL AS 1O RADIOLOGICAL SAFETY PRECAUTIONS = | tio)
1O of TAKEN AND AVAILABE RADIATION INSTRUMENTATION IS ATTACHED o o amswen | | (wo)




SAMPLE APPLICATIONS

INITED STATES ATOMIC ENERCY COMMISSION
83 APPLICATION R BYPRODUCT MATERIAL LICENSE- SDICAL
o ’ JUPPLEMENT A PRECEPTOR STATEMENT
—— i ——————————————— — e —————————
This poge s to be completed by the applicant physician’s preceptor If more than one preceptor is necessary to document
experience, obla n g separate statement from each Back of page may be used f« ymments
9 NAME AND ADORESS OF APPLICANT PHYSICIAN (Include 71° Code) e e P S —
John A. D. Doe, M.D.
502 Medical Plaza
Colesville, Illinois
PICAL TRAINING ANLU EXPERENCE OF Prrs AN NA 4 -
A )
10PE NOITIONS DIAGNOSED OR TREATEC N ses Observed e - ving Persancl
See key below Participation (See 2 in key below
13 | Diagnosis of thyrowd function 5 | 15
hilution studies [ 1 3
Excretion studies 1 6
Bramnm tumor localization !
{ owning studies |
Treatment of hype thyrowdism 2 | 0
Treatment of cardwac conditions ]
Treatment of thyrowd corcinoma 1 4]
P-33 | Treatment of polycythemia
sble [ Treatment of leukemio
Treatment of bone metastoses
Tumor localization
[Tintrocavitary treatment 1
terstitial treatment
vitary treatment
| Interstitig! treatment
Scanning studies |
| Blood determinations
Jcanming studies
SR 1 +
. | Diognosis of pernicious anem
»-60
0 Interstitial treatment
92 Intracavitary treatment
“_ ;" Teluihoraby irnelsent
> v | Treatment of superficial disease f the eye
Other
bse o sk 1 n i observing dioisotope adm ot e - ece the e hes . estak nos
priate diagnostic ond therapeutic procedwe, limital o
? po o n show nust of supervised exa f . ete e the ' pe diog 3/ et Bedtme
§ recommendation on dosage to be prescribed, (b) collaboratiar ' I the e the act administration of the dose 1o the patien
ding colcwiation of the radiohion dose. reloted measy and plotin . equate perioc 9 1o . e the phywcoan
manoge rodicachve patients and 1o folk ents iough dragnoss and he . . J
VER UG POV AR DN ST S S SSROR Seevone veumeee | Jous 30- 97Tt Jely 28, 1971 awh
THE TRAINING AND EXPERIENCE INDICATED ABOVE WAS OBTAINED UNDER THE SUPERY N OF John ‘JQHES, M,u‘-
) 4 /
s gl
{
Metropoli.an Hospital 02-00034-01 John Jonék, M.D.
avtiiution | Nome ond Address Brproduc’ Materol Lense Numbe Sugnature of Preceptor

“halirman,

1sotope Committee
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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-
tission to admit patients containing radiocactive mate~
rials in this hospital.

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

Very truly yours,

o s A
j@ B‘ fl_ﬂml
. ﬁeen, M.D.

Hospital Administrator
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APPLICATION SAMPLE 3 - PRIVATE PRACTICE

Form AEC-313 ATOMIC ENERGY COMMISSION
(11-83) form epproved

10 CPR 39 APPLICATION FOR BYPRODUCT MATERIAL LICENSE Sudget Sureon Do, 26-0007.4

NSTRUCTIONS ~C~»M Hems | vN.u.ﬁ 16 if this is on intiol application.  If application is for renewal of o license, complete only Rems | through

7 ond nd ew o @et in the progrom os requested in tems 8 through 15 Use wpplementol sheets whers necessory.  hem | 4
must be completed on oll appl Mol three copies to: U S Atomic Energy Commission, Washington, D.C, 20545, Anention: isotopes Branch
Division of Materials Licensing. Upon approval of this application, the applicant will receive an AEC Byproduct Material License. An AEC #

roduc Matenal License is issved 1n occordance with the g i requs < od in Title 10, Code of Federal Regulations, Part 30 ond the Licenses

n subject 1o Title 10, Code of Federal Regulations, Pont 20

1

o
2

-
.

y

(o) MAME AND STREET ADDRESS OF APPLICANT  [lnstiivtion. fem. hosprol Tm STREET ADORESS(ES) AT WHICH BYPRODUCT MATERIAL WILL 8F USED (¥
person, ok | | diflerant from | (o) )
|

John A, D. Doe, M.D. (Same)
502 Medical Plaza
Colesville, Illinois |

- - t———— . o - P U LT O —————— ———
DEPARTMENT TO USE SYPRODUCT MATERIAL |3 PREVIOUS LICENSE NUMBER(S). (¥ #is is on applcotion for renewol of o

lconse. plecss mdicate and give number )
Private Use

S ——4

V‘ON!D\JAL USER(S) le ond it o' M.--Mhu -ﬁo will vae or d«uﬂy S RADIATION PROTECTION omcu /No~ o’ persom des: w o rd—d-v pro

wpervise vse of byproduct matenal  Give Wowming and ssperence w Nems 8 and twchon officer if other thon indinduoi user Aftoch resums of his roumeng and a3«
LA pecence o8 m Meeu 8 ond 9 )
John A, D, Doe, M.D. Roger D, Doe, M.S.

) BYPRODUCT WATERIAL  (Flements | (.,, "OMMICAL AND/OR PHTSICAL FORM AND MAKIMUM NUMBER OF MILLICURIES OF EACH CHEMICAL AND/OR PHTS. |

ond mass number of eoch | OA'GAM' YOU WL POSSESS AT ANY ONE TIME (¥ seoled souwrce(s) oho rtote name of manvlocturer, model
r-?. wwres ond mas a'-m, p.. rource
Iodine 131 Iodide Capsule form l1licuries
Iodine 131 Iodinated Human Serum Albumin (vial) 1 millicurie
Iodine 131 Labeled Renal Function Compound (vial) 1 millicurie

DESCRIBE PURPOSE FOR WHICH BYPRODUCT MATERIAL WHL BE USED (I byproduct matersol & for  humon vie,  supplement A (Form AEC-3130) must be com
plated » lwu of s hem I byproduct moterol o w the lorm of @ seoled sowee, include the moke ond model sumber of the soroge contosner ond/or device
which #he source wil be sored and o weed.)

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

(Contnwed on reverse sude)




44 AEC LICENSING GUIDE

Form AEC-3130 Unimic States Aromc Erneecy Commission r

11-8 | Form
n(o cn’:'o APPLICATION FOR BYPRODUCT MATERIAL LICENSE—MEDICAL e Bemes . 30-8000:3

Pace | SUPPLEMENT A —MHUMAN USE

If byproduct materal 1s for “human use ' (intemal administrotion of byproduct material, or the radiation therefrom to human beings),
plete this supph t and atach to the application for byproduct matersal license

1 (o) USING PHYSICIAN S NAME FNNMMDM”O!AF\W (H dBecent bom o))
John A. D, Doe, M.D. | Same

5 THE USING PHYSICIAN INDICATED ABOVE 15 LICENSED 10 DISPENSE DRUGS IN THE PRACTICE OF MEDICINE BY A STATE OR TERRITORY | I
OF THE UNITED STATES, THE DISTRICT OF COLUMBA, OR THE COMMONWEALTH OF PUERTO RICO | a3 | w0

CMOLE ANSWER i
3 A STATEMENT OF usmc'mvsccuu S CLINICAL RADIOISOTOPE emuima (PAGE 3 OF THIS SUPPLEMENT | IS SUBMITTED IN SUPROR?Y | {
OF THIS APPLICATION  If ANSWER IS NO. USE PAGE 2 OF THIS SUPPLEMENT TO EXPLAIN OR REFER TO OTHER APPLICATION OR
RELATED DOCUMENTS ON WHICH THIS 1 FORMATION APPEARS | (ves) NO

CRCL ANSWER {

PROPOSED DIAGNOSIS OR TREATMENT

4 lo) mKlﬁW’mmlvﬂoﬂk‘l MATERIAL WL BF USED INCLUDING SPE_IFIC CONDITIONS OR DISFASES TO Bk DIAGNOSED O TREATED
{Use poge 2 i# necemary) T-131 as lodide - Diagnosis of thyroid function; THSA - blood volume

determinations; labeled renmal function compounds for renal function
studies.
(8] OHEMICAL FORM ADMINISTERED
lodine 131 lodide
lIodine 131 lodinated Human Serum Albumin
lodine 131 Labeled Renal Function Compounds
(c) DESCRISE PROCEDURES WiiCH WILL BE OBSERVED TO MINIMIZE HAZARD FROM HANDUNG, STORAGE AND DISPOSAL OF THE BYPRODUCT MATERIA
Byproduct material procured in individual pre-calibrated and assayed doses., 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.

=)
(d) DESCRPTION AND SKETCHES OF SPECIAL DEVICES TO BE USED FOR ADMINISTERING BYPRODUCT MATERIAL TO HUMAN BEINGS ARE | %
(1) ATTACHED (LITERATURE REFERENCES WILL SUFHCE) marmaws | " | (70)

1

(2) ON FILE WITH THE ISOTOPES BRANCH
YES (m0)

B S e e e CHCIE ANSWER |
0 DOSAGE SCHEDULE ‘ j
(o) i mit o iy od: d bype od: | ather Won dr fred ond in gens or rods. on apprapriate. for ivernol o external wrad.
aten hom ducrete Rued tources [goid rveeds, cobalt needies. et | scte ty for sach d: o o (use poge 1 # necensory)
lodine 131 lodide Up te 25 microcuries
Iodine 131 THSA Up to 20 microcuries
Iodine 131 Labeled Renal Up to 40 microcuries

Function Compounds

(b) MNVESNIGATIVE PROPOSAL FOR EXPERIMENTAL NEW OR UNUSUAL HUMAN USES IS ALTACHED  (Amachment ves \ ~O 5
hould wiude cuttine of o ba 4 " 'A_mmmmm,».mnmdnm. CIRCLE ANSWER | ! ( )
minrance # ony mumber ond type of patent (i & oge group. morbund. ek |

& ¥ BYPRODUCT MATERIAL WILL NOT BE OSTAINED IN MCMAM FORM FOR ORAL ADMINISTRATION OR IN mcnwrio AND STERIUZED FORM FOR
PARENTERAL ADMINISTRATION DESCRIBE IDENTIHCATION, PROCESSING AN D STANCARDIZATION PROCEDURES

Not applicable.

MITTEE NONE CMCLE answer | TES i NO

8 (o) T™ME APPLICANT HAS ARRANGEMENTS FOR A HOSPITAL TO ADMIT RADIOACTIVE PATIENTS W HEN |
EVER ADVISAME Yee attached sheet cmere answen | ( YE5) ~NO
() A COPY OF INSTRUCTIONS TO BE FURMISHED TO THE HOSPITAL AS TO RADIOLOGICAL SAFETY PRECAUTIONS R
TO of TAKEN AND AVAILAME RADIATION INSTRUMENTATICN 1S AT/ ACHED cmcie answin 768 ( ~o)




APPENDIX F

NON-ROUTINE MEDICAL USES OF BYPRODUCT MATERIAL

Experimental and nonroutine medica' uses of
byproduct materials include all human uses nol
specified in Appendix D. Such uses may be classified
into one of two phases of development

Clinical Research applies to a new use of
byproduct material in humans Little or nothing
is known about the procedure and little or
nothing has been published on the subject. The
basis for proceeding with the new use in humans
is derived from knowledge obtained from animals
studies. This phase of development includes the
initial introduction into humans and initial trials
on a limited number of patients

Clinical Fvaluation applies to the planned
testing of a new diagnostic or therapeu®ic
procedure in an appropnate series of control and
diseased humans. The procedure and results of
clinical research will ordinarily have been

reported in the literature or at meetings i

idequate information has not been published,

the applicant should have spent sufficient time
with those who developed the tsst, to be
thoroughly familiar with the details

The clinical research phase of experimental or
nonroutine medical use by byproduct material is
normally limited to licensees who have broad
experience in the use of radioisotopes and who have
appropriate facilities and equipment available to
conduct research. Research should be pursued by
groups of competent nvestigators representing
different disciplines rather than by single individuals
The individual physician to be designated on the
license as the authorized user should normally have
broad and varied expenence in the use of
radioisotopes and in clinical research investigation.

The clinical evaluation phase of experimental or
nonroutine medical use of byproduct material is
normally limited to licensees under the supervision of
an individual physician with broad experience In
clinical evaluation and the use of radioisotopes and
under the guidance of a radioisotope committee
representing a number of disciplines. Adequate
resources to conduct the trials shall be available

Applications for experimental or nonroutine uses
of byproduct material in humans are reviewed with
the assistance of the Commission’s Advisory

Committee on the Medical Use of Isotopes
Applications should be supported by a research
protocol which includes

1. Title of study

2. The purpose for conducting the study.
Indicate whether the study is to be clinical research
or clinical evaluation and explain why

3. The plan of iny_stigation in sufficient detail
to permit a critical evaluation of the methods for
conducting the experiments and the controls
established

4. A statement as to whether any planned
complementary drug or radioisotope administration is
contemplated in conjunction with the study.

5. A statement about the exp. ‘ed fate of the
isotope administered and if the p» _edure is for
therapy, a statement about the expected eftects

6. A. If the application is for clinical research,
an outline of related work conducted by the
applicant or others in laboratory animals and in
humans, including data on localization, effective
half-life, and radiation dosage. If no work has been
conducted in animals, explain why. Pertinent
references and a brief abstract prepared by the
applicant of published or unpublished material should
be submitted. (The brochure of a commercial supplier
is not a satisfactory authority for this purpose. It is
not necessary to include with the application reprints

of relerences.)

B. If the application is for clinical
evaluation, pertinent references and a brief abstract
prepared by the applicant ol published or
unpublished material, including information on
localization, effective half-life, and radiation dosage
(The brochure of a commercial supplier is not a
satisfactory authority for this purpose. It is not
necessary to include with the application reprints ol
references.)

7. A description of the human subjects to be
studied

A. Persons without manifest disease number,
method of selection, age range

B. Persons with manifest disease -number,
nature of pathology, method of selection, age range.

C. Pregnant women shall ordinanly be excluded

from any test not involving the condition of
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40 AEC LICENSING GUIDE

pregnancy itself. Specify whether or not pregnant
women will be tested and if so, explain why.

8. Confirmation that consent of human
subjects, or their representatives, will be obtained to
participate in the investigation except where this is
not feasible or, in the investigator’s professional
judgment, is contrary io the best interests of the
subjects.

9. The dose range (microcuries or millicunes)
to be administered and the method of administration.

10. Calculations of the radiation doses delivered
to the whole body and to the critical organ(s). The
calculations shall contain information about:

A. The expected half-life in various organs

B. The rationale for using the dose selected.

C. The radiation dose due to other
simultaneous or accompanying radioactive isotope
test which may be administered.

11. A statement of the institutional resources
available to support the study including:

A. Physical facilities and equipment especially
suited for the study under consideration.

B. Availability of clinical material.

C. Types of consultation or collaboration
available including the name of the sponsor of the
study if other than the applicant.

12. Qualifications of the individual physician
who will be responsible for the study, including a
summary of research training and experience and
pertinent training or experience in the use of
radioisotopes.

13. Estimated time needed to complete the
study.

14. A schedule for reporting results of the study,
and an outline of the type of information to be
included in the report. The schedule can be in terms
of time intervals or number of subjects studied. If
studies are to be long range, interim reports should be
provided.

Each report should include:

A. A statement of the purpose for conducting
the study.

B. A summary of the clinical inf: ..ation
provided by the diagnostic or theragetic prov 2dure
which includes the following informatio:n

(1.) The radioisotope administered, its chemical
form, and route of administration.

(2.) The number of patients involved in the
study, their ages, sex, and clinical diagnosis before
administration of the radiopharmaceutical.

(3.) The dosage and frequency of administration.

(4.) Complementary drugs administered, if any.

(5.) The method of preparation of the
radiopharmaceutical, if it was not obtained in a
prepackaged, precalibrated, sterile and pyrogen-free
form from a pharmaceutical supplier.

(6.) Special radiation detection instrumentation
used.

(7.) A statement of organ distribution and an
estimate of the respective biological half-life of the
administered radioisotope as determined during the
course of the study. State the rationale behind these
estimates or methods used to make the
determination.

(8.) A synopsis of the toxicity data obtained.

(9.) Brief clinical histories of all patients
exhibiting any adverse reactions to any
radiopharmaceutical administered. The investigator
should describe the reaction and include Hhis
interpretation of the nature and cause of the reaction.

C. An evaluation by the investigator of the
safety and efficacy of the diagnostic or therapeutic
procedure. This evaluation should include a statement
of side effects, toxicity, contraindications, an
ineffectiveness. In the case of diagnostic procedt .es,
the investigator should state whether or not the
resultant diagnosis was confirmed by other methods.



APPENDIX G

TYPES OF INSTRUMENTS NEEDED FOR MEDICAL PROGRAMS

The type and quantity of radiation detection
instrumentation for a clinical radioisotope program
depends upon (1) type and quantity of radioisotopes
possessed and the nature of their use, (2) chemical
and physical form of the isotopes, and (3) type and
volume of work. Certain diagnostic and therapeutic
uses of isotopes may involve specialized
instrumentation. Fac esxample, iodine 131 as

iodinated human serum albumin for brain tumor
localization and phosphorus 32 for localization of
brain and eye tumors involved the use of highly
specialized scanning instrumentation including
directional collimators or probes.

The attached table lists radiation detection
instruments needed for various isotopes and uses.

INSTRUMENTATION NEEDED FOR MEDICAL USES OF BYPRODUCT MATERIAL

n Cr-51 | H-3 | Na-24 Si-85 | Mo 99
Item 1131 P32 | Au-198 Co-60 Fe-59]1 C-14 | K42 | Co-58| Hg-197 ] to 99m Remarks
S-35 Hg-203 | generator
Diag. | Ther. | Ther | Ther. | Diag. | Ther. | Diag. | Diag. | Diag. | Diag Diag Diag Diag
Instrumentation
A. Measurement
1. Uptake X X - - — -~ X GM or scintilla-
tion. Detector
and scalers
(specialized
scanning equip
ment for special
diagnostic
procedures)
2. Biological X - X X X X X - — Well-type
specimens scintillation
detection and
scaler - Liquid
scintillation for
H-3&C-14
B. Radiation survey
1. Low level X X X X X X X X X X X X GM survey meter
2. High level — ! X |- X - X |— | —]|— — - X Survey meter
capable of
measuring up to |
roentgen per
hour
C. Personnel
monitoring
1. Film badge X |- X - X - - —_— — — X
2. Pocket meters | — | X | — X -1 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
detailed descriptive information should be submitted
in the application.

1. The procedures that ensure that responsible
persons are promptly notified of receipt of byproduct
material.

2. The method of monitoring packages
containing byproduct material to ensure that the
contents have not been spilled during transport.

3. The procedures and facilities used to move
the byproduct material to storage or the place of use.

4. The storage facilities and secunty procedures
used to restrict access to the byproduct matenal to
authornized users.

5. The facilities, equipment, and procedures
that will be available for handling and storage of
radioactive material. An explanatory sketch of the
work areas and a listing of fume hoods, remote
handling equipment, lead brick, or barrier shields, and
storage containers should be submitted.

6. The facilities and procedures for storing
waste byproduct matenial prior to disposal.

7. The procedures for removing from storage,
transporting, and retuming to storage radiation
sources for interstitial and intracavitary treatments
and the accountability methods used to »nsure that
all sources are returned to storage.

8. The routine visual and radiation surveys that
will be made of areas where byproduct material is

used and stored.

9. Since sealed sources of radioactive matenal
are tested for leakage at periodic intervals,
information about how the leak tests will be
conducted.

NOTE: The application should specify that the
leak test shall (1) be made by a person presently
authorized by the Commission to periorm such leak
tests, or (2) describe how the test sample will be
taken and confirm that the test will detect 0.005
microcurie  of removable acuvity from the test
sample. The applicant can obtain from the suppher of
the sealed source information relative to persons and
firms authorized to perform leak testing. Radioactive
sources such as wire, needles, medical applicator
capsules containing wire or acedle sources, and
metallic seeds do not require leak testing. Beta
applicators and encapsulated radiocactive material
used in radiation effects studies and as calibration
sources require leak testing,

10. The method used to keep records of reciept,
transfer, and disposal of byproduct material, surveys,
and personnel exposures.

11. If therapeutic doses of 1odine 131 and gold
198 or cobalt 60 are requested, a copy of the
operating instructions (o nurses and hospital
personnel concerning how to handle these patients
and visitors to such patients.



APPENDIX |

INFORMATION FOR COMMISSION APPROVAL OF TREATMENT OR
DISPOSAL BY INCINERATION

I.  For compounds containing isotopes such as
carbon 14, hydrogen 3, sulfur 35, etc., which
wlatilize at the temperature at which the incinerator
operales

A. Quantity of each 1sotope to be :h\;“l\c\i ol
in terms of microcuries per day or similar units

B. Characteristics of the incinerator such as
height of the stack, height of and distance of
buildings in the surrounding area, rated air flow of
the incinerator in cubic feet per hour or similar units
and expected dilution factors (if necessary)

( The method of measurement of, or
estimation of, the average concentration of
radioactive material in the effluent at the point it

leaves the stack

II. For compounds where significant portion
of the isotopes may remain in the ash residue

A. The type, quantity, and chemical form of
byproduct material to be incinerated in terms of

microcuries per day or similar units

B. Characteristics of the incinerator such as
height of the stack, height of and distance to buildings
in the surrounding areas, rated air flow of the
incinerator in cubic feet per hour or similar units, and
expected dilution factors (if necessary)

( The method of
estimation of, the average concentration ol

measurement of, or

radioactive material in the effluent at the point it
leaves the stack

D. The method of measurement or estimation
of the concentration of radioactive material appearing

in the ash residue

I The procedures which will be followed to
prevent overexposure of personnel during all phases
Include
persons handling the combustibles and the ashes

of the operation instructions given to

F. The method of disposing of contaminated

1~'1
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U.S. NUCLEAR REGULATORY COMMISSION

REGULATORY GUIDE

OFFICE OF STANDARDS DEVELOPMENT

January 1979

REGULATORY GUIDE 10.8

GUIDE FOR THE PREPARATION
OF APPLICATIONS FOR MEDICAL PROGRAMS

1. INTRODUCTION
1.1 Purpose of Guide

This guide describes the type and extent of
information needed by the Nuclear Regulatory
Commission (NRC) staff to evaluate an appli-
cation for a specific license for the possession
of byproduct material (reactor-produced radio-
nuclides) and its use in or on human beings
This type of license is provided for under
10 CFR Part 35, "Human Uses of Byproduct
Material."

The NRC will usually issue a singie bypro-
duct material license to cover an msmum)u;_a
entire radioisotope program other .
therapy. Separate licenses, except fur tele-
therapy, are not normally issued 1Q, ¢ f(}fcpt
departments of a medical institutiofn, nor are~
they issued to individuals associaéd mlb the

hospital {ﬂ.‘k

The applicant should carefully study the
regulations (see Sectionl.2 of this guide) and

this guide and sho é’nbmu all information
requested. The NR {;quesr additional
information when neces arv provide reason-

able assuranc tﬁit.. tfie: applicant has estab-
lished an adequate” radmhon safety program
Such reques s, will d'c-la\ final action on the

appht«'“"f’ @ Ret”

1.2 Appllcl%?eguhtmns
In additiort to 10 CFR Part 35, other regula-

tions pertaining to this type of license are
found in 10 CFR Part 19, "Notices, Instruc-
tions, and Reports to Workers, Inspections;'
10 CFR Part 20, "Standards for Protection
Against Radiation;" 10 CFR Part 30, "Rules of
General Applicability to Domestic Licensing of

-

7% Rzgylator\

than tﬁ‘c - N ._

10 C
Is Li

Byproduct Material;" an
"Fees for Facilities an

Part 170,
nses."

for kxlmuxz
ines. b e "

applica ‘Llable upon request from the
Ligense" M'mabmenl Branch, Division of Fuel
Cyele and) Material Safety, Office of Nuclear
Material Safety and Safeguards, U.S. Nuclear
Commission, Washington, D.C

sed in telelherapy facil-
i ensing guide for teletherapy

Source and Special Nuclear Materials. Except
for depleted uranium used for shielding In
linear accelerators or teletherapy devices,
separate applications should be submitted for
these materials in accordance with 10 CFR
Part 40, "Domestic Licensing of Source Mate-
rial," and Part 70, "Domestic Licensing of
Special Nuclear Material.” Source material is
defined in paragraph 40.4(h) of 10 CFR
Part 40 as (1) uranium or thorium, or any
combination thereof, in any physical or chem-
ical form or (2) ores that contain by weight

1/20 of one percent (0.05%) or more of (a)
uranium, (b) thorium, or (¢) any combination
thereof Source material does not include

special nuclear material

Special nuclear material is defined in para-
graph 70.4(m) of 10 CFR Part 70 and includes
(1) plutonium, uranium-233, uranium enriched
in the isotope 233 or in the isotope 235 or (2)
any material artificially enriched by any one of
the foregoing but does not include source
material

USNRC REGULATORY GUIDES

reQuisite o e of a pemit or hicerse by
Commmson

C and suggest for anpr ts i these guides are encouraged
uumm&-ﬂuw as appropriate, to accommodate com-
ments and L new of experner

Comments should be sent to the Secretary of the Commission, U S Nuciear
Regulatory Comeussion, Wastungton, D C 20656, Attention: Docketing and
Service Branch.

The guides are issued in the following ten broad dvisions.

1. Power Reactors 6. Products
2 Ressarch and Test Reactors 7 Transportation
3. Fuels and Materials Faciities 8 ¢

4. Envwonmental and 9 Antitrust and Financial Review

Siting
5. Matenials and Plant Protection
Requests for single copees of ssued guides (which may be reproduced) or for
placement on an automatic dstnbution kst for single copees of future guides
n specific divisions should be made in writing to the US Nuclear
Commussion, Washington, D C. 20565 Arention. Dwector, Division of
Technical Information and Document Control
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1.4 As Low As Is Reasonably Achievable (ALARA)

Paragraph 20.1(c) of 10 CFR Part 20 states
that ".. . persons engaged in activities under
licenses issued by the Nuclear Regulatory
Commission pursuant to the Atomic Energy Act
of 1954, as amended, and the Energy Reor-
ganization Act of 1974 should, in addition to
complying with the requirements set forth in
this part, make every reasonable effort to
maintain radiation exposures, and releases of
radioactive materials in effluents to unrestrict-
ed areas, as low as is reasonably achievable.”
Regulatory Guide 8.10, "Operating Philosophy
for Maintaining Occupational Radiation Expo-
sures As Low As Is Reasonably Achievable,"
provides the NRC staff position on this impor-
tant subject. Regulatory Guide 8.18, "Infor-
mation Relevant to Ensuring That Occupational
Radiation Exposures at Medical Institutions Will
Be As Low As Reasonably Achievable,”
provides ways of applying the ALARA philos-
ophy in medical institutions. License applicants
should give consideration to the ALARA
philosophy, as described in Regulatory
Guides 8.10 and 8.18, in the development of
plans for work with radioactive materials.
NUREG-0267, "Principles and Practices for
Keeping Occupational Radiation Exposures at
Medical Institutions As Low As Reasonably
Achievable,"” contains. information and refer-
ences useful in establishing radiation safety
programs to maintain exposures ALARA in
medical institutions.

1.5 Types of Materials Licenses

The general license provided in §35.31 of
10 CFR Part 35 authorizes the physician to
possess and use limited quantities of prepack-
aged individual doses of iodine-131 for mea-
surement of thyroid uptake, iodine-125 and
iodine-131 for blood and plasma volume deter-
minations, cobalt-58 and cobalt-60 for intestinal
absorption of cyanocobalamin, and chromium-51
for red blood cell volume and survival time
determinations. Section 35.31 explains the
general license requirements and requires the
physician to register with the Commission and
receive a registration number prior to
receiving or using the diagnostic radiopharma-
ceuticals covered by the general license.

Section 31.11 of 10 CFR Part 31, "General
Domestic Licenses for Byproduct Material,"
establishes a general license authorizing physi-
cians, clinical laboratories, and hospitals to
possess certain small quantities of byproduct
material (iodine-125, 1odine-131, carbon-14,
hydrogen-3, iron-59, selenium-75, and mock
1odine-125 reference sources) for in vitro clin-
ical or laboratory tests not involving the in-
ternal or external administration of byproduct
material, or the radiation therefrom, to human
beings or animals. Section 31.11 explains the
general license requirements and requires the
applicant to register with the Commission and
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receive a registration number prior to receiv-
ing or using the byproduct material for in vitro
testing.

Licenses issued to physicians for private
practice specify the radioisotopes and the
clinical uses that may be performed by the
physician tc whom the license is issued. Such
licenses are issued to physicians who are lo-
cated in private offices and not on hospital
premises. It is not required that a medical
isotopes* committee be formed. The private
practice license does not permit other physi-
cians to obtain clinical radioisotope training
and experience under it. Section 35.12 of
10 CFR Part 35 outlines specific requirements
for this type of license.

Specific licenses of limited scope issued to
institutions specify the radioisotopes and the
clinical uses that may be performed by physi-
cians named on the institution's license. The
regulations 1n paragraph 35.11(b) of 10 CFR
Part 35 require an institutional licensee to have
a medical isotopes committee (see Appendix B
to this guide) to evaluate all proposals for
clinical research, diagnostic, and therapeutic
uses of radioisotopes within the institution.

The physicians named on the institution's
license conduct their programs with the
approval of the medical isotopes committee.
Institutional licenses provide a means whereby
nonapproved physicians under the supervision
of physicians named on the license may obtain
basic and clinical radioisotope training and
experience that may enable them to qualify as
individual users. Training and experience
criteria for physicians are outlined in Appen-
dix A to this guide.

Specific licenses of broad scope for medical
use, i.e., licenses authorizing multiple quanti-
ties and types of byproduct material for un-
specified uses, are issued to institutions that
(1) have had previous experience operating
under a specific institutional license of limited
scope and (2) are engaged in medical research
as well as routine diagnosis and therapy using
radioisotopes. Such programs operate under
the supervision of a medical isotopes committee.

Individual users are not named on the license
nor are radioisotopes limited to specified uses.
Individual users and procedures are approved
by the institution's medical isotopes committee.
Physicians may obtain basic and clinical
radioisotope training and experience in the use
of radiopharmaceuticals in such programs. This
type of license is not appropriate for most
institutions using byproduct material in medical
programs.

.Mtemnvc titles are “radicisotope” or “"radiation safety”
committee



2. LICENSE FEES

An application fee is required for most types
of licenses. The applicant should refer to
§170.12, "Payment of Fees," and §170.31,
"Schedule of Fees for Materials Licenses," of
10 CFR Part 170 to determine the amount of fee
that must accompany the application. Review of
the application will not begin until the proper
fee is received by the NRC.

3. FILING AN APPLICATION

A license application for specific licenses for
human use should be submitted on Form NRC-
313M, ‘"Application for Materials License--
Medical” (see Exhibit A). The applicant should
complete all items on the application form in
sufficient detail for the NRC staff to determine
that the applicant's equipment, facilities, and
radiation protection program are adequate to
protect health and minimize danger to life and
property .

Since the space provided on Form NRC-313M
is limited, the applicant should append sepa-
rate sheets of paper for Items 7-23 listed in
the form or may indicate by checking the ap-
propriate box that specific procedures will be
followed. Each separate sheet should contain
the item number and the application date in the
lower right corner.

One copy of the application, with all attach-
ments, should be retained by the applicant,
since the license will require as a condition
that the licensee follow the statements and
representztions set forth in the application and
any supplement to it. The original and one
copy should be mailed to the License Man-
agement Branch, Division of Fuel Cycle and
Material Safety, Office of Nuclear Material
Safety and Safeguards, U.S. Nuclear Regula-
tory Commission, Washington, D.C. 20555.

4. CONTENTS OF AN APPLICATION

The following paragraphs explain the infor-
mation requested on Form NRC-313M.

Item 1.a. Enter the name, mailing address,
and telephone number of the applicant. If the
request is for a private license, enter the name
of the physician or partnership.

Item 1.b. List the addresses and locations
where radioactive material will be used or
stored if other than the address stated in
Item 1.a. If multiple addresses are to be used,
explain the extent of use at each address and
the facilities and equipment located at each
place of use.

Item 2. Enter the name and telephone num-
ber (including area code) of the individual to
be contacted.
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Item 3. Indicate whether this is an applica-
tion for a new license, an amendment, or a
renewal .

Item 4. List the full names of all physicians
who will use or directly supervise the use of
byproduct material. These are the physicians
who use the byproduct material directly or who
are direct supervisors of physicians, techni-

cians, technologists, or other paramedical
personnel to whom specific activities are
delegated.

Physicians under direct supervision of the
named users may be delegated the following
responsibilities :

a. The approval of procedures involving the
administration to patients of radiopharma-
ceuticals or the application to patients of rad-
iation from radioisotope sources.

b. The prescription of the radiopharmaceu-
tical or source of radiation and the dose or
exposure to be administered.

¢. The determination of the route of admin-
istration .

d. The interpretation of the results of diag-
nostic procedures in which radiopharmaceu-
ticals are admninistered.

Properly trained technicians, technologists,
or other paramedical personnel under a user's
supervision may be delegated the following
activities:

a. Preparation and quality control testing of
radiopharmaceuticals and sources of radiation.

b. Measurement of radiopharmaceutical doses
prior to administration.

2. Uee of appropriate instrumentation for the
collection of data to be used by the physician.

d. Administration of radiopharmaceuticals and
radiation from radioisotope sources to patients,
within  limits otherwise permitted under
applicable Federal, State, or local laws.

Item 5. State the name and title of the per-
son designated by, and responsible to, the
institution’'s management for the coordination of
the institution's radiation safety program.

Item 6.a. For routine human use, the appli-
cant may check the group numbers of Schecd-
ule A in §35.100 of 10 CFR Part 35 for which
the license is requested. Groups I, II, and III
consist of the more commonly used diagnostic
procedures that involve radiopharmaceuticals;
Groups IV and V consist of routine therapeutic
procedures that involve radiopharmaceuticals;
and Group VI consists of sealed sources used
primarily for therapeutic procedures.



For Groups °, II, IV, and V, possession
limits are not listed on the license.

For Group 1lI, the possession limit will be
two curies of each radioactive material listed
unless a larger limit is requested in the appli-
cation. State the requested possession limit for
Group VI and any radioactive material listed
separately from Groups I through V. The
possession lmit for each radionuclide includes
material held as radioactive waste.

Item 6.b. For routine human use not listed
in Groups 1 through VI and for nonhuman use,
list each radionuclide to be used, the chemical
and physical form, and the maximum quantity
(in millicuries).

List the manufacturer's name, model number,
and activity (in millicuries) for all sealed
sources. (Sealed sources up to 3 mCi used for
calibration and reference standards are autho-
rized under paragraph 35.14(d) of 10 CFR
Part 35 and should not be listed.)

A specific authorization must be obtained
from the NRC to perform studies involving the
use of radioactive material in animals.

Describe the intended use for each radio-
nuclide and form listed in Item 6.b. If the
radioactive material is for human use and has
not been approved for routine human use by
the Food and Drug Administration (FDA), sub-
mit evidence that procurement, preparation,
and use of the material will be in accordance
with the Federal Food, Drug, and Cosmetic Act
and the Public Health Service Act. If the study
is conducted under a "Notice of Claimed
Investigational Exemption for a New Drug"
{IND) sponsored by the physician or institu-
tion, state the radionuclide, chemical form,
possession limit, and use, and submit a copy of
the IND acceptance letter from the FDA.

Item 7 Medical Isotopes Committee. In accord-
ance with paragraph 35 11(b) of 10 CFR
Part 35, an institution applying for a bypro-
duct material license for human use is required
to establish a medical isotopes committee of at
least three members. This committee evaluates
all proposals for research, diagnosis, and
therapeutic use of radioisotopes. Membership of
the committee should include:

a. At least one physician specializing in nu-
clear medicine, internal medicine, hematology,
therapeutic radiology, diagnostic radiology, or
pathology, who will use or directly supervise
the use of radioactive materials in humans.

b. A person with special competence in ra-
diation safety.

¢. A representative of the institution's man-
agement.
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Submit the following information:

a. The responsibility and duties of the com-
mittee.

b. The meeting frequency of the committee
(at least quarterly).

c¢. The name and specialty of each member of
the committee.

Appendix B to this guide contains an exam-
ple of typical responsibilities and duties for a
medical isotopes committee. Indicate, by check-
ing the appropriate box in Item 7, that the re-
sponsibilities, duties, and meeting frequency
will be as described in Appendix B, or propose
alternatives. If the responsibilities, duties, or
meeting frequency will be different from those
described, submit a complete description.

Item 8 Training and Experience

a. Authorized User(s). If the physician has
been previously authorized to use the radio-
active material requested in this application, it
iIs necessary to submit only the previous
license number (if issued by the AEC or NRC)
or a copy of the license (if issued by an
Agreement State).

If the physician has not been previously
authorized to use the radioactive material being
requested, state where he is licensed to prac-
tice medicine, and submit a complete
description of his training and experience. Use
Supplements A and B to Form NRC-313M (see
Exhibit A) for the description of the
physician's training and experience. Criteria
for acceptable training and experience are
contained in Appendix A.

b. Radiation Safety Officer. if the radiation
safety officer is not one of the physicians
named in Item 4, submit a complete description
of his training and experience. Supplement A
to Form NRC-313M may be used for the de-
scription of the radiation safety officer's train-
ing and experience.

Item 9 Instrumentation. Instruments required
in a typical nuclear medicine laboratory are:

a. Survey Instruments

(1) A low-level survey meter capable of
detecting 0.1 milliroentgen per hour to
perform contamination surveys.

(2) A high-level survey meter such as an
ionization type capable of reading up
to 1 roentgen per hour to measure
radiation exposure rates that may exist
in the vicinity of Mo-99/Tc-99m gen-
erators and therapeutic quantities of
radioactive material.



b. Dose calibrators and other instruments to
assay radiopharmaceuticals.

¢. Diagnostic instruments for all procedures
(e.g., gamma camera, well counter, thyroid
probe).

d. Other pertinent instrumentation (e.g.,
liquid scintillation counter, area monitor).

Appendix C to this guide contains a form
that may be used to describe the instruments.
Complete this form by listing the instruments
to be used. If this form is not used, attach
equivalent information. Check the appropriate
box in Item 9 of Form NRC-313M.

[tem 10 Calibration of Instruments

a. Survey Instruments. An adequate calibra-
tion of survey instruments cannot be performed
with built-in check sources. Electronic calibra-
tions that do not involve a source of radiation
are also not adequate to determine the proper
functioning and response of all components of
an instrument.

Daily constancy checks of survey instru-
ments should be supplemented at least every 12
months with a battery check and two-point
calibration on each scale of the instrument.
One point should be in each half of the scale,
and the two points should be separated by 35-
50% of full scale. Survey instruments should
also be calibrated after repair and after
battery replacement.

A survey instrument may be considered
properly calibrated at one po. when the ex-
posure rate measured by the instrument differs
from the true exposure rate by less than 10% of
full scale.

If you propose to calibrate your own radia-
tion survey and monitoring instruments, submit
a detailed description of your planned calibra-
tion procedures. Include in the description:

(1) The manufacturer's name and model
number of the source(s) to be used.

(2) The nuclide and activity (in milli-
curies) of radioactive material con-
tained in the source.

(3) The accuracy* of the source(s).

(4) The step-by-step procedures, includ-
ing associated radiation safety proce-
dures. These procedures should
include a two-point calibration of each
scale of each instrument with the
poi.tl:ets separated by 35-50% of full
scale.

'mmmummmdmmm

from the true value. This information is normally provided by
the manufacturer.
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If a consultant or outside firm will perform
the calibration of your radiation survey and
monitoring instruments, specify his name, ad-
dress, and the license number. Contact the
firm or consultant that will provide the cali-
bration to determine if information concerning
calibration services and procedures has been
filed with the Commission. If this information
has not been filed, submit it with your applica-
tion .

Section 1 of Appendix D to this guide con-
tains an acceptable procedure for calibrating
survey instruments and a form that may be
used to supply the information required in
Item 10 of the application form. Indicate, by
checking the appropriate box in Item 10 of
Form NRC-313M, if the procedure described in
Appendix D will be followed. If the procedure
in Appendix D is not followed, submit
equivalent procedures.

b. Dose Calibrator. All radiopharmaceuticals
should be assayed for activity to an accuracy
of 10% prior to being administered to patients.
The usual methkod for performing assays is with
a dose calibrator. Upon installation and
periodically thereafter, dose calibrators should
be tested for accuracy of response for the
energies commonly used, for geometrical
variation, for linearity of response over the
entire range of activities to be used, and for
day-to-day constancy of operation.

Submit a description of your calibration pro-
cedures. These should include as a minimum:

(1) The manufacturer's name and model
number of any sealed sources to be
used (unless authorized by para-
graph 35.14(d) of 10 CFR Part 35).

(2) The nuclide and activity (in millicu-
ries) of radioactive material in the
standards.

(3) The accuracy of the standard.

(4) The step-by-step procedures used for
calibration.

If an instrument other than a dose calibrator
is used to assay patient doses, submit a
complete description of:

(1) The assay method.
(2) The method of calibration.
(3) The frequency of calibration.

(4) The standards to be used for calibra-
tion (radionuclide, activity, accuracy).

Section 2 of Appendix D contains a descrip-
tion of an acceptable procedure for calibrating
dose calibrators and a form that may be used to



supply the information required in Item 10 of
this application form. Indicate, by checking
the appropriate box in Item 10 of Form NRC-
313M, if the procedure in Appendix D for cali-
brating dose calibrators will be followed. If
Appendix D is not followed, submit equivalent
procedures .

¢. Diagnostic Instruments. The manufactur-
er's directions should be followed for calibra-

tion and maintenance of diagnostic instrumenta-
tion.

Item 11 Facilities and Equipment. Describe the
available facilities and equipment (e.g., remote
handling equipment, storage containers,
shielding, fume hoods) at each location where
radioactive material will be used. Include a
description of the area(s) assigned for the
receipt, storage (including waste), prepara-
tion, and measurement of radioactive material.

Submit a diagram showing the locations of
shielding, the proximity of radiation sources to
unrestricted areas, and other items related to
radiation safety. Indicate any wall shielding,
special storage area shielding, or movable
shielding around storage areas, generators, Kit
preparation areas, etc.

For facilities in which radioactive material
may become airborne, include schematic de-
scriptions of the ventilation system in the dia-
grams with pertinent airflow rates, pressures,
filtration equipment, and monitoring instru-
ments. Draw diagrams to a specified scale, or
indicate dimensions.

Figures 1 and 2 contain examples of accept-
able facility and equipment descriptions.

Item 12 PersonnelTraining Program. Describe
the training required for all personnel who
work with or in the vicinity of radioactive
materials. Include the form of training (e.g.,
formal course work, lectures), frequency of
training, duration of training, and subject
matter. The training program should be of suf-
ficient scope to ensure that all personnel,
including technical, clerical, nursirng, house-
keepiiug, and security personnel, receive prop-
er instruction in the items specified in §19.12
of 10 CFR Part 19, including:

a. Areas where radioactive material is used
or stored.

b. Potential hazards associated with radio-
active material.

c. Radiological safety procedures appropriate
to their respective duties.

d. Pertinent NRC regulations.
e. Rules and regulations of the licensee.
f. Pertinent terms of the license.
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g. Their obligation to report unsafe condi-
tions.

h. Appropriate response to emergencies or
unsafe conditions.

i. Their right to be informed of their radia-
tion exposure and bioassay results.

j- Locations where the licensee has posted or
made available notices, copies of pertinent
regulations, and copies of pertinent licenses
and license conditions (including applications
and applicable correspondence), as required
by 10 CFR Part 19.

Verify that personnel will be properly in-
structed:

a. Before assuming duties with or in the vi-
cinity of radioactive materials.

b. During annual refresher training.

c. Whenever there is a significant change in
duties, regulations, or the terms of the
license.

[tem 13 Procedures for Ordering and Receiv-
ing Radioactive Material. Describe procedures
or ordering radioactive materials, for receiv-
ing materials during off-duty hours, and for
notifying responsible persons upon receipt of
radioactive materials. These procedures should
be adequate to ensure that possession limits
are not exceeded, that radioactive materials are
secured at all times against unauthorized
removal, and that radiation levels in unre-
stricted areas do not exceed the limits specified
in §20.105 of 10 CFR Part 20.

Security personnel, nursing personnel, or
anyone else who receives packages during off-
duty hours should be issued written instruc-
tions as to procedures to be followed for re-
ceiving, examining, and securing the paclage;
for notification procedures if the package is
found or suspected to be leaking; and the im-
mediate steps to be taken to prevent spread of
contamination.

Appendix E to this guide contains sample
procedures and instructions for ordering and
receiving packages containing radioactive mate-
rial. Attach a copy of your procedures.

Item 14 Procedures for Safely Opening Pack-
ages Containing Radioactive Materials . Describe
your procedures for examining incoming
packages for leakage, contamination, or
damage, and for safely opening packages in
accordance with §20.205 of 10 CFR Part 20.
Perform the monitoring as soon as practicable
after receipt of the package of radioactive
material. The procedures may vary depending
on the quantity of radioactive material received
but should, at a minimum, include instructions
for surveying packages, wearing gloves while
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opening packages, and checking packing
material for contamination after opening. Even
though §20.205 exempts certain packages from
immediate monitoring, it is necessary that pro-
cedures be established for safely opening all
packages containing radioactive material.

Appendix F to this guide contains a descrip-
tion of an acceptable procedure for safely
opening packages. Indicate, by checking the
appropriate box in Item 14 of Form NRC-313M,
that the procedure in Appendix F will be fol-
lowed, or attach equivalent procedures.

Item 15 General Rules for the Safe Use of ’a-
dioactive Material. Describe the general in-
structions to be followed by physicians and
technologists while working with radioactive
materials. The instructions should:

a. Outline control procedures for obtaining
permission to use radioactive material at the
institution.

b. Explain what laboratory apparel to wear
ard what equipment to use, e.g., wearing of
laboratory coats and use of disposable gloves
and trays.

¢. Prescribe limitations and conditions for
handling liquid or loose radioactive materials
and the laboratory equipment to use in working
with them. For example, specify which
materials and operations should be confined to
radiochemical fume hoods or gloveboxes.

d. Specify the shielding or remote handling
equipment to be used when hard beta- and/or
gamma-emitting materials are handled. Prepa-
ration of radiopharmaceuticals from reagent
kits should be done behind shielding. Syringe
shields should be used for the preparation and
administration of patient doses.

e. Give instructions for preparation and
assay of patient doses.

f. Give instructions concerning movement of
material between rooms, in halls, or in corri-
dors, if applicable.

2. Explain requirements for storage of mate-
rials, labeling of containers, and identification
of areas where radioactive materials are used.
Describe the shielding used for areas where
large amounts of byproduct material are
stored.

h. Specify personnel monitoring devices to
be used, where to obtain them, and instruc-
tions for recording exposure results or prop-
erly turning in personnel monitoring devices
for processing at appropriate intervals.

i. Describe waste disposal procedures to be
followed for each type of waste (e.g., liquids,
gases, solids, long-lived, short-lived).

j. Describe contamination control proce-
dures, including prohibitions against smoking,
eating, drinking, or applying cosmetics in re-
stricted areas and instructions for individuals
who prepare doses and radiopharmaceuticals to
monitor their hands after each procedure and
at the end of the day.

For smaller programs, Appendix G to this
guide contains an acceptable set of laboratory
rules for the safe use of radioactive material.
Indicate, by checking the appropriate box in
Item 15 of Form NRC-313M, if Appendix G
rules will be followed, or attach equivalent
procedures.

Item 16 Emergency Procedures. Describe the
emergency instructions to be posted in all labo-
ratory areas where radioactive materials are
used. These instructions should (a) describe
immediate action to be taken in order ‘o pre-
vent contamination of personnel and work areas
(e.g., turning off the ventilation, evacuation
of the area, containment of the spill), (b) state
the names and telephone numbers of the
responsible persons to be notified in case of an
emergency, and (c¢) instruct personnel on ap-
propriate methods for re-entering, decon-
taminating, and recovering facilities that may
have been accidentally contaminated.

An acceptable set of emergency procedures is
contained in Appendix H to this guide. Indi-
cate, by checking the appropriate box in
[tem 16 of Form NRC-313M, that you will follow
the emergency procedures in Appendix H, or
submit a copy of equivalent procedures.

Item 17 Area Survey Procedures. Describe
the routine survey program, including the
areas to be surveyed, the levels of contamina-
tion considered to be acceptable, and provi-
sions for maintaining records of surveys. (A
regulatory guide on radiation safety surveys at
medical institutions is now under development.)

If the application is to cover multiple users
and areas of use, the individual user should
perform surveys of his own work areas in addi-
tion to those performed by the radiation safety
staff . Acceptable procedures and frequencies
for routine surveys are described in Appen-
dix I to this guide. Indicate, by checking the
appropriate box in I[tem 17 of Form NRC-313M,
that you will follow survey procedures in Ap-
pendix I, or submit equivalent procedures.

Item 18 Waste Disposal. Describe specific
methods used for disposal of waste byproduarst
material. A licensee may dispose of waste by:

a. Transfer to a person properly licensed to
receive such waste, e.g., commercial waste
disposal firms. (See §20.301 of 10 CFR
Part 20.) Submit the name and the NRC or
Agreement State license number of the com-
mercial firm selected.
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b. Release into a sanitary sewer in conform-
ance with §20.303 of 10 CFR Part 20. Describe
your methods for controlling the sewage dis-
posals of radioactive wastes in order to ensure
that disposals do not exceed the limits specified
ir: §20.303 of 10 CFR Part 20.

¢. Burial in soil in conformance with §20.304
of 10 CFR Part 20.

d. Release into the air in conformance with
§20.106 of 10 CFR Part 20.

e¢. Other methods specifically approved by
the Commission pursuant to §20.302 of 10 CFR
Part 20.

Note: No licensee may dispose of byproduct

~ material waste by incineration unless
specifically approved by the Commission.
(See §20.305 of 10 CFR Part 20.)

Appendix J to this guide contains a form that
may be wused to supply the information
requested in Item 18 of the application form.
Indicate, by checking the appropriate box in
Item 18 of Form NRC-313M, that you will
dispose of wastes as specified on the form in
Appendix J, or attach equivalent information .

[tem 19 Therapeutic Use of Radiopharmaceu-
ticals. Describe special precautions for pa-
tients treated with byproduct material listed in
Groups IV and V, Schedule A, §35.100 of
10 CFR Part 35. Although Group IV proce-
dures are often performed on an outpatient
basis, hospitalization is sometimes required.

Establish appropriate procedures for all pa-
tients treated with byproduct material and
include:

a. Method for preparation and administration
of therapeutic doses of iodine-131. Instruct
personnel to wear gloves and to open con-
tainers of iodine-131 in a fume hood with
adequate airflow or to take other precautionary
measures to prevent contamination of them-
selves and surrounding areas.

b. Methods for contamination control
(1) Assignment to private room.

(2) Use of disposable items (e.g., dishes,
utensils ).

¢. Procedures for surveys of
(1) Unrestricted areas.

(2) Linens and other items removed from
patient's room.

(3) Patient's room before it is reassigned
to another patient.

[Licensees should also perform surveys
(e.g., measurement of iodine-131 in air, mea-
surement of iodine-131 in the thyroid giand of
laboratory personnel; contamination surveys of
personnel, equipment, and facilities) to deter-
mine compliance with §§20.103 and 20.106 of
10 CFR Part 20.]

d. Instructions to nursing staff. | ]
e. Procedures for disposal of waste.
(1) Patient excreta.
(2) Surgical dressings.
(3) Disposable items.

f. Procedures to be followed in case of emer-
gency surgery or death.

g. Procedures for release of patients
(1) Criteria for release of patients.
(2) Instructions to patients and families .

h. Procedures for bioassay of personnel.
Significant thyroid uptakes have been detected
in individuals who open and prepare oral
solutions of iodine-131 for therapeutic doses.
Guidance on situations requiring bioassay for
iodine-131 and appropriate action levels may be
found in Regulatory Guide 8.20, "Applications
of Bioassay for 1-125 and [-131."

Guidance for the management of therapy
patients can be found in the National Council
on Radiation Protection and Measurements
(NCRP) Report No. 37, "Precautions in the
Management of Patients Who Have Received
Therapeutic Amounts of Radionuclides."* Other
pertinent refer=nces are given in Regulatory
Guide 8.18 and NUREG-0267.

Appendix K to this guide contains a descrip-
tion of precautions to be followed for patients
treated  with  iodine-131, gold-198, and
phosphorus-32. Indicate, by checking the
appropriate box in Item 19 of Form NRC-313M
that you will follow Appendix K procedures, or
submit equivalent procedures. In either case,
attach a separate description of facilities and
detailed procedures for preparation and
administration of therapeutic doses of iodine-
131, phosphorus-32, and gold-196

Item 20 Therapeutic Use of Sealed Sources.
Describe special procedures for patients
treated with byproduct materials listed in
Group VI on Schedule A, §35.100 of 10 CFR

.NCM reports are available from NCRP Publications, P O
Box 30175, Washington, D C. 20014
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Part 35. These procedures* should include de-
scriptions of :

a. The areas where sealed sources will be
stored, including (1) placement and thickness
of shielding and (2) proximity of the storage
area to unrestricted areas.

b. Special precautions to be used while
handling sealed sources.

~ €. Special instructions for nursing care of
patients who are treated with sealed sources.
(Appendix L to this guide contains a descrip-
tion of procedures to be followed for patients
treated with sealed sources.)

d. Your method for determining the radi~tion
doses to the ex.remities of personnel han. ing
sealed sources.

e¢. The equipment and shielding available for
transporting sources from storage sites to the
place of use.

f. Your method for maintaining source ac-
countability at all times. This should include a
description of sign-in and sign-out- proce-
dures, periodic inventory, and the method for
determining that all sources are accounted for
and returned to storage following treatment.

g. Surveys to be performed Jduring the
course of treatment and at the conclusion of
treatment. The patient and room should be
surveyved with a radiation survey instrument
after the end of treatment and before
dismissal. Your dismissal survey should include
a source count and should be adequate to
determine that all temporary implant sources
have been removed from the patient and from
all areas that the patient occupied.

Submit detailed responses to Item Nos. 20.a,
20.b, 20.d, 20.e, 20.f, and 20.g. In response
to Item 20.¢, indicate that the procedures
described in Appendix L will be followed, or
submit equivalent procedures.

Item 21 Procedures and Precautions for Use
of Radioactive Gases (e.g., Xenon-133). The
use of radioactive gases (e g., xenon-133 gas
or gas in saline) requires attention not only to
the standard radiation safety considerations
but also to an evaluation of expected air con-
centrations of the radioactive gas in restricted
and unrestricted areas. The NRC requires that
each applicant make such determinations for his
own unique situation and submit sufficient
evidence to the Commission in support of his

request .

.Guldnn on facilities, equipment, and procedures is avail-
sble in NUREG-0267, "Principles and Practices for Keeping
anuron-d Radiation Exposures at Medical [nstitutions As Low
As [s Reasonably Achievable ™ Office of Standards Devel-
opment, U S Nuclear Regulatory Commission. Washington,
D C. 20855, December 1977 Guidance on brachytherapy pro-
cedures is given on pp 3-16 to 3-19 of this report

Appendix M to this guide contains instruc-
tions for submitting an application to use
xenon-133. The information requested in Ap-
pendix M should be submitted.

Item 22 Procedures and Precautions for Use
of Radioactive Material in Animals.  Describe
procedures to be followed if radioisotopes will
be used in animals including (a) a description
of the animal housing facilities, (b) a copy of
instructions provided to animal caretakers for
the handling of anusals, animal waste, and car-
casses, (c) instructions for cleaning and de-
contaminating animal cages, and (d) proce-
dures for ensuring that animal rooms will be
locked or otherwise secured unless attended by
authorized users of radioactive material

Item 23 Procedures and Precautions for Use

of Radioactive Materials Specified in [tem 6.b.
Clearly state any additional radiation safety
procedures to be followed while individuals are
using the materials histed in Item 6.b, e.g., air

sampling, other special surveys, bioassays.

Bioassays may be required when individuals
work with millicurie quantities of hydrogen-3,
iodine-125, or iodine-131 (depending on the
chemical and physical form, the procedures
followed, and the equipment used). Bioassays
may also be required for other radionuclides if
the chemical or physical form or procedures
and equipment used make it likely that the
radioactive material will be ingested, inhaled,
or absorbed into the body. Show in the appli-
cation that the need for bioassays has been
thoroughly considered and that the proposed
bicassay program is appropriate for the in-
tended use of radioactive material. Guidance on
bioassay programs for iodine-125 and iodine-
131 is provided in Regulatory Guide 8.20.
Guidance for bioassay programs for tritium and
other radionuchides is available as staff criteria
from the License Management Branch, Division
of Fuel Cycle and Material Safety, Office of
Nuclear Material Safety and Safeguards, U.S.
Nuclear Regulatory Commission, Washington,
D.C. 20555.

Item 24 Personnel Monitoring Devices. State
the name of the organization furnishing film
badge or thermoluminescent dosimeter (TLD)
service. Specify the frequency with which the
badges are changed and evaluated, and give a
description of the type, e.g. , whole-body,
wrist, or finger badge Where wrist badges are
worn to monitor extremity exposures and
exposures to fingertips are likely to be greater
than the wrist exposures, describe how
fingertip exposures will be estimated from the
wrist badge data in lieu of fiagertip monitors,
and provide any backup data used to perform
or verify these estimates.

Item 25 (For Private Practice Applicants Only).

Item 25.a. State the name and address of
the hospital that has agreed to admit patients
containing radioactive material .
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Item 25.b. Submit a copy of the letter of
authorization, signed by the administrator,
from the hospital that has agreed to admit
patients containing radioactive material.

Item 25.c. If patients treated with thera-
peutic quantities under this license are
admitted to the hospital, (1) describe the ra-
diation detection instruments available at the
hospital and (2) submit a copy of radiation
safety procedures to be followed.

Item 26 a. Licensee Fee Category and Licensee
Fee Enclosed may be selected from information
pertaining to medical institutions in §170.31 of
10 CFR Part 170.

Items 26.b and c. Provide the signature of
an individual authorized by management to
represent an applicant institution or the
signature of an individual physician, in the
case of Category 7C of §170.31, with the date
of signature.

5. AMENDMENTS TO LICENSES

Licensees are required to conduct their pro-
grams in accordance with statements, repre-
sentations, and procedures contained in the
license application and supporting documents.
The license must therefore be amended if the
licensee plans to make any changes in the facil-
ities, equipment (including types of menitoring
and survey instruments), procedures, autho-
rized users or radiation safety officer, or
byproduct material to be used.

Applications for license amendments may be
filed either on the application form or in letter
form. The application should identify the
license by number and should clearly describe
the exact nature of the changes, additions, or
deletions. References to previously submitted
information and documents should be clear and
specific and should identify the pertinent
information by date, page, and paragraph. A
fee must accompany amendment applications as
indicated in Item 26.a. An original and two
copies of the application for amendment should
be prepared, the original and o'.e copy should
be submitted, as in the cases for new or
renewal applications. See Appendix N for
commonly requested amendments .

6. RENEWAL OF A LICENSE

An application for renewal of a license should
be filed at least 30 days prior to the expiration
date. This will ensure that the license does not
expire until final action on the application has
been taken by the NRC as provided for in
paragraph 30.37(b) of 10 CFR Part 30.

Renewal applications should be filed on Form
NRC-313M appropriately supplemented, should
contain complete and up-to-date information
abovt the applicant's current program, and
should meet all licensing and regulatory
requirements in effect at the time of renewal.
Renewal applications should also include the
user physiciars' training and experience
(Supplements A and B of Exhibit A) or make a
clear and specific reference to previous
applications on which individual users received
approval.

In order to facilitate the review process, the
application for renewal should be submitted
without reference to previously submitted doc-
uments and information (except for previously
approved users). If such references cannot be
avoided, they are acceptable provided:

a. The reference is made in response to a
particular item of required information (e.g.,
bioassay procedures).

b. The reference is clear and specific (¢ g,
title of document, date of submission, page,
and paragraph).

¢. The referenced document contains all in-
formation required for a particular item at the
time of renewal.

Prepare an original and two copies of the
application. Retain one copy of the application,
with all attachments, because the license will
require, as a condition, that the institution
follow the statements and representations set
forth in the application and any supplement to
it. Mail the original and one copy to the
License Management Branch, Division of Fuel
Cycle and Material Safety, Office of Nuclear
Material Safety and Safeguards, U.S. Nuclear
Regulatory Commission, Washington, D.C.
20555. A fee must also accompany renewal
applications, 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-
vides that the Commission will approve a
license application by an institution for medical
use of byproduct material if it determines,
among other things, that the physician
designated as the individual user is adequately
trained and experienced in (1) basic radio-
isotope handling techniques and (2) the clinical
use of byproduct material proposed in the
application. Similar criteria are established in
paragraph 35.12(c) of 10 CFR Part 35 for the
approval of licenses for medical use of radio-
pharmaceuticals by individual physicians. Out-
lined below are training and experience criteria
that the Commission, with the assistance of its
Advisory Committee on the Medical Uses of [so-
topes (ACMUI), has found acceptable for phy-
sicians who wuse radiopharmaceuticals. Each
physician's training and experience are
examined on a case-by-case basis. If a physi-
cian wishes to use radiopharmaceuticals but
does not have the training and experience de-
scribed, he may submit an application listing
his specific qualifications and these will be
reviewed by the Commission with the assistance
of the ACMUI.

1. General Training

To qualify as adequately trained to use or
directly supervise the use of byproduct
material listed in Groups I, [I, and/or IIl in
§35.100 of 10 CFR Part 35, a physician should
have:

a. Training in basic radio- (200 hours)
isotope handling tech-
niques consisting of
lectures, laboratory
sessions, discussion
groups, or supervised
experience in a nuclear
medicine laboratory in
the following areas:

(1) Radiation physics and
instrumentation

(100 hours)

(2) Radiation protection (30 hours)

(3) Mathematics pertaining (20 hours)
to the use and measure-
ment of radioactivity

Radiation biology (20 hours)

Radiopharmaceutical (30 hours)

chemistry

(The hours listed next to each of the
five subjects above are suggested
values and should not be interpreted
as specific requirements.)

Experience with the types and quantities
of byproduct material for which the
application is being made, or equivalent
(500 hours).

Supervised clinical training in an institu-
tional nuclear medicine program (500
hours). The clinical training should
cover all appropriate types of diagnostic
procedures and should include:

(1) Supervised examination of patients to
determine the suitability for radio-
1sotope diagnosis and recommendation
on dosage to be prescribed.

Collaboration in calibration of the
dose and the actual administration of
the dose to the patient, including
calculation of the radiation dose,
related measurement, and plotting
data.

Followup of patients when required.

Study and discussion with preceptor
of case histories to establish most
appropriate diagnostic procedures,
limitation, contraindication, etc.

Note A:

The requirements specified in Sections 1.a,
b. and ¢ may be satisfied concurrently in a 3-
month training program IF all three areas are
integrated into the program.

For each physician named in Item 4 of Form
NRC-313M, complete Supplements A and B of
Form NRC-313M (Preceptor Statement and the
statement of training in basic radioisotope
handling techniques). For each subject covered
in basic training, state where the training was
obtained, the dates, total number of hours,
and type of training (e.g., lectures, labora-
tory sessions).

Alternatives:

Certification by the American Board of Nu-
clear Medicine will be accepted as evidence that
a physician has had adequate training and
experience to use Groups I, 11, and III.




Certification by the American Board of Radi-
ology in Diagnostic Radiology with Special Com-
petence in Nuclear Radiology will be accepted
as evidence that a physician has had adequate
training in basic radioisotope handling tech-
niques and has had adequate clinical
experience to use Groups Il and III.

2. Training Requirements for Specific Diagnostic

A physician who wishes to be authorized for
only one or two specific diagnostic procedures
should have training in basic radioisotope
handling techniques and clinical procedures
commensurate with the procedures and quanti-
ties of byproduct material being requested.
Such requests will be examined on a case-by-
case basis by the Commission with the
assistance of the ACMUI.

3. Training Requirements for mpy Procedures

To qualify as adequately trained to use or
directly supervise the use of byproduct mate-
rial listed in Groups IV and/or V in §35.100 of
10 CFR Part 35, a physician should have:

a. Training in basic radioisotope handling
techniques (80 hours) including:

(1) Radiation physics and (25 hours)
instrumentation

(2) Radiation protection (25 hours)

(3) Mathematics pertaining (10 hours)
to the use and measure-
ment of radioactivity

(4) Radiation biology (20 hours)

(These requirements are in lieu of, not
in addition to, those specified in Section
1.a, above.)

b. Clinical training in specific therapy pro-
cedures:

For Group IV

(1) lodine-131 for treatment of hyper-
thyroidism and/or cardiac condi-
tions:

Clinical experience in the diagnosis
of thyroid function and active par-
ticipation in the treatment of ten

patients .

(2) Phosphorus-32 for treatment of poly-
cythemia vera, leukemia, and/or
bone metastases:
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Treatment of three patients with any
combination of these three condi-
tions .

(3) Colloidal phosphorus-32 intracavitary
treatment:

Active participation in the treatment
of three patients.

For Group V

(1) lodine-131 for treatment of thyroid
carcinoma:

Clinical experience in diagnosis of
thyroid function and treatment of
hyperthyroidism and/or cardiac dys-
function and active participation in
the treatment of three patients with
thyroid carcinoma. '

(2) Colloidal gold-198 for intracavitary
treatment :

Active participation in the treatment
of three patients.

4. Training Reqnmmems for Therapy Procedures
Involving Sealed Sources

To qualify as adequately trained to use or
directly supervise the use of byproduct mate-
rial listed in Group VI in §35.100 of 10 CFR
Part 35, a physician should have-

a. Training in basic radioisotope handling
techniques (200 hours) consisting of
lectures, laboratory sessions, discussion
groups, or supervised experience in the
following areas:

(1) Radiation physics and (110 hours)
instrumentation
(2) Radiation prutection (40 hours)
(3) Mathematics pertaining (25 hours)
to the use and measure-
ment of radioactivity
(4) Radiation biology (25 hours)
(The hours listed next to each of the
four subjects above are suggested values
and should not be interpreted as specific
requirements .

b. Clinical training in specific therapy pro-
cedures:

(1) Radiation sources for interstitial,
intracavitary, or surface treatment
of cancer:



Active practice in therapeutic radiol- Note: |

ogy with a minimum of 3 years - )
Evidence of certification by the American

experience . : ) :
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 (RCI"S) 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

The committee is responsible for

i

Ensuring that all individuals who work with
or in the vicinity of radioactive material
have sufficient training and experience to
enable them to perform their duties safely
and in accordance with NRC regulations
and the conditions of the license.

2. Ensuring that all use of radioactive mate-
rial 15 conducted in a safe manner and in
accordance with NRC regulations and the
conditions of the license.

Duties

The committee shall

¥,

Be familiar with all pertinent NRC regula-
tions, the terms of the license, and infor-
mation submitted in support of the request
for the license and its amendments .

Review tl.e training and experience of any
individual who wuses radioactive material
(including physicians, technologists, physi-
cists, and pharmacists) and determine that
the qualifications are sufficient to enable
them to perform their duties safely and in
accordance with NRC regulations and the
conditions of the license.

Establish a program to ensure that all indi-

viduals whose duties may require them to
work in the vicinity of radioactive material

.
Alternative titles are “radioisotope” or “radiation safety”

committes

(e.g., nursing, security, and housekeep-
ing personnel) are properly instructed as
required by §19.12 of 10 CFR Part 19.

4. Review and approve all requests for use of
radioactive material within the institution.

5. Prescribe special conditions that will be
required during a proposed use of radio-
active material such as requirements for
bioassays, physical examinations of users,
and special monitoring procedures.

6. Review the entire radiation safety program
at least annually to determine that all ac-
tivities are being conducted safely and in
accordance with NRC regulations and the
conditions of the license. The review shall
include an examination of all records,
reports from the radiation safety officer,
results of NRC inspection, written safety
procedures, and management control
system.

7. Recommend remedial action to correct any
deficiencies identified in the radiation safe-
ty program.

8. Maintain written records of all committee
meetings, actions, recommendations, and
decisions.

9. Ensure that the byproduct material license
is amended, when necessary, prior to any
changes in facilities, equipment, policies,
procedures, and personnel.

Meeting Frequency

The medical isotopes committee shall meet as
often as necessary to conduct its business but
not less than once in each calendar quarter.
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APPENDIX C

INSTRUMENTATION

1. Survey meters

a. 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

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

2. Deose calibrator

Manufacturer's name:

Manufacturer's model number:

Number of instruments available:

3. Diagnostic instruments

wfactur ~'s
Type of Instrument e Model No.

4. Other

10.8-21



APPENDIX D

CALIBRATION OF INSTRUMENTS*

Section 1|

METHODS FOy' CALIBRATION OF (X- AND GAMMA-RAY) SURVEY METERS,
INCLUL ING PROCEDURES, STANDARDS. AND FREQUENCY

A. Calibration of survey me ers shall be
performed with radionuclide s>urces.

1. The sources shall be appioximate point
sources.

2. The source activities shall be traceable
within 5% accuracy to the U.S. National
Bureau of Standards (NBS) calibra-
tions.

3. The frequency shall be at least annual-
ly and after servicing.

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
scale and (b) the two points are
separated by 35-50% o( full scale.

5. The exposure rate measured by the in-
strument shall differ from the true
exposure rate by less than 10% of full
scale (read appropriate section of the
instrument manual to determine how to
make necessary adjustments to bring
instrument into calibration). Readings
within $+20% will be considered accept-
able if a calibration chart or graph is
prepared and attached to the
instrument.

Note:

Sources of Cs-137, Ra-226, or Co-60 are ap-
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
instruments. If there are higher ranges, they
should at least be checked for operation and
approximately correct response to radiation.

B. A reference check source of long half-life,
e.g., Cs-137 or Ra D and E, shall also be
read at the time of the above calibration.
The readings shall be taken with the check
source placed in specific geometry relative
to the detector. A reading of this refer-
ence check source should be taken:

*See ANSI N42.1.3, "Calibration and Usage of Dose Calibrator
lonization Chambers for the Assay of Radionuclides " Copies may
be obtained from the American Natwnal Standards Insutute,
Inc., 1430 Broadway, New York, New York 10018
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1. Before each use and also aiter each
survey to ensure that the instrument
was operational during the survey.

2. After each maintenance and/or battery
change.

3. At least quarterly.

If any reading with the same geometry
is not within $20% of the reading
measured immediately after calibration,
the instrument should be recalibrated
(see item A).

The instrument must be calibrated at lower
energies if its response is energy
dependent and it is to be used to measure
in the Xe-133 or Tc-99m energy ranges.

This calibration may be done either

1. As in item A above with calibrated
standards of radionuclides at or near
the desired energies or

2. As a relative intercomparison with an
energy-independent instrument and
uncalibrated radionuclides .

Records of the above items A, B-2, B-3,
and C must be maintained.

Use of Inverse Square Law and Radioactive
Decay Law

1. A calibrated source will have a calibra-
tion certificate giving its output at a
given distance measured on a specified
date by the manufacturer or NBS.

a. The Inverse Square Law may be
used with any point source to
calculate the exposure rate at
other distances.

b. The Radioactive Decay Law may be
used to calculate the output at
other times after the specified
date .



Inverse Square Law
S (Rl) (Rz)
- Pl

Exposure rate at P2:

p)?
(P
2)
where
S is the point source
Rl and R2 are in the same units (mR/hr
or R/hr)
l’l and P2 are in the same units (cen-
timeters, meters, feet, etc.)
3. Radioactive Decay Law
Exposure rate t units of time after
specified calibration date
0.693
L -1 x t]
Rt' R0 X e Tl/z
where
Ro and Rt are in the units mR/hr or

R/hr

Ro is exposure rate on specified

calibration date
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’I'l/2 and t

R, is exposure rate t units of
time later

are in the same units (years,
months, days, etc.)

’I‘l /2 is radionuclide half-life

t is number of units of time
elapsed between calibration
and present time

Example: Source output is given by
calibration certificate as 100 mR/hr at
1 foot on March 10, 1975. Radionuclide
half-life is 5.27 years.

a;_aestion: What is the output at 3 feet on

C| , 1977 (2.0 years)?

Output at 1 foot,
calibration date:

2.0 years after

_(0.693 x 2.0)
R= 100 mR/hr x e 5.3

= 100 x 0.77 = 77 mR/hr at 1 foot
on March 10, 1977.

Output at 3 feet, 2.0 years after cal-
ibration date:

2
R3 feet = M)z x 77T mR/hr
(3 feet)

= é x 77 = 8.6 mR/hr at

3 feet, 2.0 years after
calibration .



CALIBRATION 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 $+20% 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
will be used

or
(3) The step-by-step procedures, including radiation safety
procedures, are attached.
¢. By a consultant or outside firm

(1) Name
(2) Location

(3) Procedures and sources

have been approved by NRC and are on file in
License No.

are attached
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APPENDIX D (Continued)

Section 2

METHODS FOR CALIBRATION OF DOSE CALIBRATOR

All radiopharmaceuticals must be assayed for
activity to an accuracy of 10%. The most
common instrument for accomplishing this is an
ionization-type dose calibrator. The instrument
must be checked for accurate operation at the
time of installation and periodically thereafter.

A. Test for the following:

1. Instrument linearity (at installation and
quarterly thereafter)

2. Geometrical variation (at installation)

3. Instrument accuracy (at installation and
annually thereafter).

B. After repair or adjustment of the dose
calibrator, repeat all the appropriate tests
listed above (dependent upon the nature of
the repairs).

C. Daily or before each use of the instrument

1. Measure and record the activity of at
least one reference source (e.g., 1-2
mCi of Co-57). This check should be
repeated during the day whenever
sample readings are not within 10% of
the anticipated assay. Variation
greater than 5% in this test will indi-
cate the need for instrument repair,
adjustment, or recalibration .

2. Measure and record the apparent ac-
tivity of a long-lived standard radio-
nuclide such as Cs-137 or Ra-226 at all
the commonly used radionuclide set-
tings (when the unit was first calibrat-
ed against NBS-traceable standards).
Choose a source with activity in the
100 pCi range.

D. Inspect the instrument on a quarterly basis
to ascertain that the measurement chamber
liner is in place and that instrument zero is
properly set (see manufacturer's instruc-
tions ).

E. Test of Instrument Linearity

The linearity of a dose calibrator should be
ascertained over the entire range of activ-
ities employed. This test will utilize a vial
of Tc-99m whose activity is equivalent to
the maximum anticipated activity to be
assayed (e.g., the first elution from a new
generator) .
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1. Assay the Tc-99m vial in the dose cali-
brator and subtract background level
to obtain net activity in millicuries.

2. Repeat step | at time intervals of 6,
24, 30, and 48 hours after the initial
assay.

3. Using the 30-hour activity measure-
ment as a starting point, calculate the
predicted activities at 0, 6, 24, and 48
hours using the following table:

Assay Time (hr) Correction Factor

0 32
6 16
24 2
30 1
48 0.125

Example: If the net activity measured
at 30 hours was 15.625 mCi, the pre-
dicted activity for 6 and 48 hours
would be 15.625 mCi x 16 = 250 mCi
and 15." 5 mCi x 0.125 = 1.95 mCi,
respectively .

4. Plot the measured net activity for each
time interval versus the predicted
activity on log-log graph paper.

5. The activities plotted should be within
+5% of the predicted curve if the
instrument is linear and functionin
properly. Errors greater than #
indicate the need for repair or adjust-
ment of the instrument.

6. If instrument linearity cannot be cor-
rected, it will be necessary in routine
assays to either assay an aliquot of the
eluate that can be accurately measured
or to use the graph constructed in
step 4 to relate measured activities to
true activities.

Test for Geometrical Variation

There may be significant geometrical varia-
tion in activity measured as a function of
sample volume or configuration, depending
on the volume and size of the ionization
chamber used in the dose calibrator. The
extent of geometrical variation should be
ascertained for commonly used radionu-
clides and appropriate correction factors
computed if variations are significant,



i.e., greater than $2% (even though
correction factors may be provided by the
manufacturer, the accuracy of these should
be checked).

To measure variation with volume of liquid,
a 30-cc vial containing 2 mCi of Co-57 or
other appropriate radionuclide in a volume
of 1 ml will be used.

1. Assay vial at the appropriate instru-
ment setting and subtract background
level to obtain net activity.

2. Increase the volume of liquid in the
vial in steps to 2, 4, 8, 10, 20, and 25
ml by adding the appropriate amount of
water or saline. After each addition,
gently shake vial to mix contents and
assay as in step 1.

3. Select one volume as a standard (such
as the volume of reference standard
used in performing the test for instru-
ment accuracy), and calculate the ratio
of measured activities for each volume
to the reference volume activity. This
represents the volume correction factor

(CF).

Example: If activities of 2.04, 2.02,
and g.bo mCi are measured for 4, 8,
and 19 ml volumes and 10 ml is the
reference volume selected,

R A
4 ml Volume CF = 2 04 = 0.98

4. Plot the correction factors against the
volume on linear graph paper. Use this
graph to select the proper volume
correction factors for routine assay of
that radionuclide.

5. The true activity of a sample is calcu-
lated as follows:

True Activity = Measured Activity x
Correction Factor

where the correction factor used is for
the same volume and geometrical con-
figuration as the sample measured.

6. Similarly, the same activity of Co-57 in
a syringe may be compared with that of
10 ml in a 30-cc vial and a correction
factor may be calculated.

7. It should be noted that differences of
200% in dose calibrator readings
between glass and plastic syringes
have been observed for lower-energy
radionuclides such as [-125. Hence,
adequate correction factors must be
established for this type of syringe.
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An alternate to providing syringe cali-
bration factors is to simply assay the
stock vial before and after filling the
syringe. The activity in the syringe is
then the difference in the two readings
(with a volume correction if signif-
icant) .

Test For Instrument Accuracy

Check the accuracy of the dose calibrator
for several radionuclides such as Cs-137,
Co-57, and Ba-133 using appropriate
reference standards whose activity is
traceable to NBS. The activity levels of the
reference sources used should approximate
those levels normally encountered, giving
adequate attention to source configuration.
The lower-energy reference standards
(Tc-99m, Xe-133, [-125) must be in vials
with the same thickness of glass as the
actual samples to be measured for best
accuracy .

1. Assay the reference standard in the
dose calibrator at the appropriate
setting and subtract the background
level to obtain the net activity.

2. Repeat step 1 for a total of 3 determi-
nations, and average results,

3. The average activity determined n
step 2 should agree with the certified
activity of the reference source within
+5% after decay corrections.

4. Repeat the above steps for other
commonly used radionuclides for which
adequate reference standards are
available .

5. Keep a log of these calibration checks.

6. Calibration checks that do not agree
within +5% indicate that the instrument
should be repaired or adjusted. If this
is not possible, a calibration factor
should be calculated for use during
routine assays of radionuclides.

7. At the same time the instrument is
being initially calibrated with the NBS-
traceable standards, place a long-lived
source in the calibrator, set the
instrument, in turn, at the various
radionuclide settings used (Cs-137, I-
131, Tc-99m, [-125, ete.), and record
the readings. These values may later
be used to check instrument calibration
at each setting (after correcting for
decay of the long-lived source) without
requiring more NBS-traceable stand-
ards. Keep a log of these initial and
subsequent readings.



Test for Inctrument = nstancy

Assay two reluvrenc® sources such as Cs-
137 anc C(+~57 nsing a reproducible
geometry belv» caca daily use of the
instrviat- ..

1. Assay cuch reference source using the
approprin.e instrument setting (i.e.,
Cs-137 cetting for Cs-137).

2. Measure background level at same in-
strument setting.

3. Calculate net activity of each source
subtracting out background level.

4. For each source, plot net activity
versus the day of the year on semi-log

graph paper.
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Log the background levels.

Indicate the predicted activity of each
source based on decay calculations and
the $5% limits on the graph as illus-
trated.

Repeat the procedure used for the Cs-
137 source for all the commonly used
radionuclide settings.

Variations greater than *5% from the
predicted activity indicate the need for
instrum~nt repair or adjustment.

Investigate higher than normal back-
ground levels to determine their origin
and to eliminate them if possible by
decontamination, relocation, etc.



CALIBRATION OF DOSE CALIBRATOR

A. Sources Used for Linearity Test
(Check as appropriate)
First elution from new Mo-99/Tc-99m generator
or

Other* (specify)

B. Sources Used for Instrument Accuracy and Constancy Tests

Activity
Radionuclide AmCi) Accuracy
Co-57 oL - " »
Ba-133 1 By LF =
Cs-137 il
L Ay The procedures described in Section 2 of Appendix D will be used

for calibration of the dose calibrator
or

Equivalent procedures are attached.

* g : s
Must be equivalent to the high~st activity used.
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APPENDIX E

PROCEDURES FOR ORDERING AND RECEIVING RADIOACTIVE MATERIAL

The Chief Nuclear Medicine Technologist
must place all orders for radioactive mate-
rial and must ensure that the requested
materials and quantities are authorized by
the license and that possession limits are
not exceeded.

During normal working hours, carriers
must be instructed to deliver radioactive

packages directly to the Nuclear Medicine
Department.

During off-duty hours, security personnel
must accept delivery of radioactive pack-
ages in accordance with the procedures
outlined in the sample memorandum below.

SAMPLE MEMORANDUM

MEMORANDUM FOR: Security Personnel
FROM John Jones, Administrator

RECEIPT OF PACKAGES CONTAINING RADIOACTIVE
MATERIAL

SUBJECT:

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,
place the package on top of the counter immediately to the right of the door,
and relock the door.

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 PHONE:

HOME PHONE:
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RADIOACTIVE SH!PMENT RECEIPT REPORT

Survey Date

Surveyor

CONDITION OF PACKAGE:
0K Punctured __Status
Crushed Other

RADIATION UNITS OF LABEL: __ Units (mRem/hr)

MEASURED RADIATION LEVELS:
a. Package surface mRem/hr

b. 3 feet o~ 1 meter from surface mRem/hr

DO PACKING SLIP AND VIAL CONTENTS AGREE?
a. Radionuclide yes no, difference
b. Amount yes no, difference

«¢.  Chem Form yes no, difference

WIPE RESULTS FROM:

a. Outer ~ CPM=___ DPM
eff = ()

b. Final source container CPM

eff = ( )

SURVEY RESULTS OF PACKING MATERIAL AND CARTONS S pan n
CPM

DISPOSITION OF PACKAGE AFTER INSPECTION

IF NRC/CARRIER NOTIFICATION REQUIRED, GIVE TIME, DATE, AND PERSONS
NOTIFIED.

Signature




APPENDIX F

PROCEDURES FOR SAFELY OPENING PACKAGES CONTAINING
RADIOACTIVE MATERIAL

Visually inspect package for any sign of
damage (e.g., wetness, crushed). If
damage is noted, stop procedure and notify
Radiation Safety Officer.

Measure exposure rate at 3 feet from
package surface and record. If >10 mR/hr,
stop procedure and notify Radiation Safety
Officer.

Measure surface exposure rate and record.
If >200 mR/hr, stop procedure and notify
Radiation Safety Officer.

Put on gloves.

Open the outer package (following manu-
facturer's directions, if supplied) and
remove packing slip. Open inner package
to verify contents (compare requisition,
packing slip, and label on bottle), and
check integrity of final source container
(inspecting for breakage of seals or vials,

loss of liquid, discoloration of packaging
material). Check also that shipment does
not exceed possession limits

Wipe external surface of final source
coniainer with moistened cotton swab or
filter paper held with forceps, assay and
record.

Monitor the packing materal and packages
for contamination before discarding.

a. If contaminated, treat as radioactive
waste .

If not contaminated, obliterate radia-
tion labels before discarding in regular
trash.

In all the above procedures, take wipe

tests with a paper towel, check wipes with a
thin-end-window G-M survey meter, and take
precaution against the spread of contamination
as necessary.

&

2

L J
s
o




. Do not

APPENDIX G

GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL

. Wear laboratory coats or other protective
clothing at all times in areas where radio-
active materials are used.

. Wear disposable gloves at all times while
handling radioactive materials.

. Monitor hands and clothing for contamina-
tion after each procedure or before leaving
the area.

. Use syringe shields for preparation of
patient doses and administration to patients
except in circumstances such as pediatric
cases when their use would compromise the
patient's well-being.

eat, drink, smoke, or apply
cosmetics in any area where radioactive
material is stored or used

. Assay each patient dose in the dose cali-
brator prior to administration. Do not use
any doses that differ from the prescribed
dose by more than 10%.

10.
11.

12.

13.
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. Dispose

. Wear personnel monitoring devices (film

badge or TLD) at all times while in areas
where radioactive materials are used or
stored. These devices should be worn at
chest or waist level.

. Wear TLD finger badges during elution of

generator and preparation, assay, and

injection of radiopharmaceuticals.

of radioactive waste only in
specially designated receptacles.

Never pipette by mouth.

Survey generator, Kkit preparation, and
injection areas for contamination after each
procedure or at the end of the day.
Decontaminate if necessary.

Confine radioactive solutions in covered
containers plainly identified and labeled
with name of compound, radionuclide,
date, activity, and radiation level, if
applicable.

Always transport radioactive material in
shielding containers.



APPENDIX H

EMERGENCY PROCEDURES

Minor Spills
1. NOTIFY: Notify persons in the area that a
spill has occurred. 3.

2. PREVENT THE SPREAD: Cover the spill
with absorbent paper.

3. CLEAN UP: Use disposable gloves and
remote handling tongs. Carefully fold the 4.
absorbent paper and pad. Insert into a
plastic bag and dispose of in the
radioactive waste container, Also insert 5.
into the plastic bag all other contaminated
materials such as disposable gloves.

4. SURVEY: With a low-range, thin-window
G-M survey meter, check the area around
the spill, hands, and clothing for contami-
nation .

5. REPORT: Report incident to the Radiation
Safety Officer.

Major Spills

1. CLEAR THE AREA: Notify all persons not
involved in the spill to vacate the room.

2. PREVENT THE SPREAD: Cover the spill
with absorbent pads, but do not attempt to
clean it up. Confine the movement of all
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personnel potentially contaminated to

prevent the spread.

SHIELD THE SOURCE: If possible, the
spill should be shielded, but only if it can
be done without further contamination or
without significantly increasing your
radiation exposure.

CLOSE THE ROOM: Leave the room and
lock the door(s) to prevent entry.

CALL FOR HELP: Notify the Radiaticn
Safety Officer immeaiately .

PERSONNEL DECONTAMINATION: Contam-
inated clothing should be removed and
stored for further evaluation by the
Radiation Safety Officer. If the spill is on
the skin, flush thoroughly and then wash
with mild soap and lukewarm water.

RADIATION SAFETY OFFICER:
OFFICE PHONE:
HOME PHONE:

ALTERNATE NAMES AND TELEPHONE
NUMBERS DESIGNATED BY RSO:




APPENDIX 1

AREA SURVEY PROCEDURES

All elution, preparation, and injection
areas will ve surveyed daily with a low-
range thin-window G-M survey meter and
decontaminated if necessary.

Laboratory areas where only small quanti-
ties of radioactive material are used (less
than 100 pCi) will be surveyed monthly.

All other laboratory areas will be surveyed
weekly .

The weekly and monthly survey will consist
of

a. A measurement of radiation levels with
a survey meter sufficiently sensitive to
detect 0.1 mRem/hr.

b. A series of wipe tests to measure con-
tamination levels. The method for
performing wipe tests will be suffi-
ciently sensitive to detect 100 dpm per
100 cm? for the contaminant involved.

A permanent record will be kept of all
survey results, including negative results.
The record will include:

a. Location, date, and type of equipment
used.

b. Name of person conducting the survey.

¢. Drawing of area surveyed, identifying
relevant features such as active
storage areas, active waste areas, etc,

d. Measured exposure rates, keyed to
location on the drawing (point out
rates that require corrective action).

e. Detected contamination levels, keyed to
locations on drawing.

f. Corrective action taken in the case of
contamination or excessive exposure
rates, reduced contamination levels or
exposure rates after corrective action,
and any appropriate comments.

6. Area will be cleaned if the contamination
level exceeds 100 dpm/100 cm?.

Note:

For daily surveys where no abnormal expo-
sures are found, only the date, the identifica~
tion of the person performing the survey, and
the survey reports will be recorded.
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1.

2.

APPENDIX J

WASTE DISPOSAL

Liquid waste will be disposed of (check as
appropriate)

By commercial waste disposal service
(see also item 4 below).

In the sanitary sewer system in
accordance with §20.303 of 10 CFR
Part 20.

Other (specify):

Mo-99/Tc-99m generators will be (check as
appropriate)

Returned to the manufacturer for
disposal.

Held for decay until radiation levels,
as measured with a low-level survey
meter and with all shielding removed,

have reached background levels. All 4.

radiation labels will be removed or ob-
literated and the generators disposed
of as normal trash. (Note: This method
of disposal may not be practical for
generators containing long-lived
radioactive contaminants.)
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3.

Disposed of by commercial waste dis-
posal service (see also item 4 below).

Other (specify):

Other solid waste will be (check as appro-

priate)

Held for decay until radiation levels,
as measured with a low-level survey
meter and with all shielding removed,
have reached background levels. All
radiation labels will be removed or
obliterated and the waste will be
disposed of in normal trash.

Disposed of by commercial waste dis-
posal service (see also item 4 below).

Other (specify):

The commercial waste disposal service used

will be

(Name)

(City, State)

NRC/Agreement State License No.



APPENDIX K

THERAPEUTIC USE OF RADIOPHARMACEUTICALS

All patients treated with iodine-131 or
gold-198 will be placed in a private room
with a toilet. The room and toilet areas
more likely to be contaminated will be
covered with protective material as appro-
priate to the amounts of contamination to
be expected. Particular attention should be
given to objects likely to be touched by the
patient, e.g., telephones, doorknobs, and
other items that would be difficult to
decontaminate .

The patient's room will be properly posted
in accordance with §20.203 of 10 CFR
Part 20.

Surveys of the patient's room and sur-
rounding areas will be conducted as soon
as practicable after administration of the
treatment dose. Exposure rates will be
measured at the patient's bedside, 3 feet
(or 1 meter) away, and at the entrance to
the room. The Radiation Safety Officer or
his designee will then determine how long a
person may remain at these positions and
will post these times on the patient's chart
and on his door. The results of daily
surveys will be wused to recalculate
permitted times, which will be posted on
the patient's chart and on his door.

The form, Nursing Instructions for Pa-
tients Treated with Phosphorus-32, Gold-
198, or lodine-131, will be completed imme-
diately after administration of the treat-
ment dose. A copy will be posted on the
patient's chart.

Radiation levels in unrestricted areas will
be maintained less than the limits specified
in paragraph 20.105(b) of 10 CFR Part 20.

All linens will be surveyed for contamina-
tion before being removed from the
patient's room and, if necessary, will be
held for decay.

Disposable plates, cups, eating utensils,
tissue, surgical dressings, and other
similar waste items will be placed in a
specially designated container. The mate-
rial will be collected daily by the Radiation
Safety Officer or his designee, checked for
contamination, and disposed of as normal
or radioactive waste, as appropriate.

Nondisposable items used for these patients
will be held in plastic bags in the patient's
room and will be checked for contamination
by the Radiation Safety Officer or his

10.

11.
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designee. Items may be returned for
normal use, held for decay, or decon-
taminated, as appropriate.

Urine and vomitus from iodine-131 therapy
patients will be stored for decay in the ra-
dioactive waste storage area. When it has
reached background levels, as measured
with a low-level survey meter, it may be
released to the sanitary sewer system.

Before a therapy patient's room is re-
assigned to another patient, the roomn will
be surveyed for contamination and decon-
taminated if necessary, and all radioactive
waste and waste containers will be
removed.

Nursing Instructions

a. Nurses should spend only that amount
of time near the patient required for
ordinary nursing care. Special restric-
tions may be noted on the precaution
sheet on the patient's chart. Nurses
should read these iestrictions before
administering to the patients. Call the
Nuclear Medicine Department with any
questions about the care of these
patients.

b. Visitors will be limited to those 18
years of age or over unless other in-
structions are noted on the precaution
sheet on the patient's chart.

c. Patients must remain in bed while
visitors are in the room and visitors
should remain at least 3 feet from the
patient .

d. Patients containing radioactive mate-
rials are to be confined to their rooms
except for special medical or nursing
purposes approved by the Nuclear
Medicine Department.

e. No nurse, visitor, or attendant who is
pregnant should be permitted in the
room of a patient who has received a
therapeutic amount of radioactivity
until the patient no longer presents a
radiation hazard. Female visitors
should be asked whether they are
pregnant.

f. Attending personnel should wear
rubber or disposable plastic gloves
when handling wurinals, bedpans,
emesis basins, or other containers



having any material obtained from the
body of the patient. Wash gloves
before removing and then wash hands.
The gloves should be left in the
patient's room in the designated waste
container. These gloves need not be
sterile or surgical in type.

Disposable items should be used in the
care of these patients, whenever
possible. These items should be placed
in the designated waste container.
Contact the Radiation Safety Officer or
his designee for proper disposal of the
contents of the designated waste
container.

All clothes and bed linens used by the
patient should be placed in the laundry
bag provided and should be left in the
patient's room to be checked by the
Radiation Safety Officer or his
designee.

All nondisposable items should be
placed in a plastic bag and should be
left in the patient's room to be checked
by the Radiation Safety Ofticer or his
designee.

Surgical dressings should be changed
only as directed by the physician.
Gold-198 leaking from a puncture
wound will stain the dressings dark
red or purple. Such dressings should
not be discarded but should be
collected in plastic bags and turned
cver to the Radiation Safety Officer or
his designee. Handle these dressings
only with tongs or tweezers. Wear
disposable gloves.

For iodine-131 patients:

(1) Urine from iodine-131 patients will
be collected in special containers
provided by the Radiation Safety
Officer or his designee. The pa-
tient should be encouraged to
collect his own urine in the con-
tainer. If the patient is bedridden,
a separate urinal or bed pan
should be provided. The urinal or
bed pan should be flushed several
times with hot soapy water after
use.

(2) If the nurse helps to collect the
excreta, disposable gloves should
be worn. Afterwards, hands should
be washed with the gloves on and
again after the gloves are
removed. The gioves should be
placed in the designated waste
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container for disposal by the
Radiation Safety Officer or his
designee.

(3) Disposable plates. cups, and
eating utensils will be used by pa-
tients who are treatzd with iodine-
131.

(4) Vomiting within 24 liours after oral
administration, urinary inconti-
nence, or excessive sweating with-
in the first 48 hours may result in
contamination of linen and floor. In
any such situations or if radio-
active urine and/or feces is spilled
during collection, call the Radia-
tion Safety Officer or his desig-
nee, Ext. . Meanwhile,
handle all contaminated material
with disposable gloves and avoid
spreading contamination.

(5) All vomitus must also be kept in
the patient's room for disposal by
the Radiation Safety Officer or his
designee. Feces need not be
routinely saved, unless ordered on
the chart. The same toilet should
be used by the patient at all times
and it should be well flushed (3
times ) .

Utmost precautions must be taken to
see that no urine or vomitus is spilled
on the floor or the bed. If any part of
the patient's room is suspected to be
contaminated, notify the Radiation
Safety Officer or his designee.

If a nurse, attendant, or anyone else
knows or suspects that his or her skin
or clething, including shoes, is con-
taminated, notify the Radiation Safety
Officer or his designee immediately.
This person should remain in an area
adjacent tc the patient's room and
should not walk about the hospital. If
the hands become contaminated, wash
them immediately with soap and water.

If a therapy patient should need emer-
gency surgery or should die, notify
the Radiation Safety Officer or the Nu-
clear Medicine Department immediately .

When the patient is discharged, call
the Radiation Safety Officer or his
designee or the Nuclear Medicine
Department, and request that the room
be surveyed for contamination before
remaking the room.



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 lime 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.)

Visiting time permitted:

Visitors must remain from patient.

Patient may not leave room.
Visitors under 18 are not permitted.
Pregnant visitors are not permitted.
Film badges must be worn.

-.:a’g.nawwf-

Tag the following objects and 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 not 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 smergency contact:

RSO /
Name On-duty/Off-duty Telephone Nos.
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APPENDIX L

THERAPEUTIC USE OR SEALED SOURCES

All patients treated with brachytherapy
sources will be placed in a private room
with toilet.

The patient's room will be properly posted
in accordance with §20.203 of 10 CFR
Part 20.

Surveys of the patient's room and
surrounding areas will be conducted as
soon as practicable after sources are
implanted. Exposure rate measurements will
be taken at the patient's bedside, 3 feet
(or 1 meter) from the patient, 3 feet (or 1
meter) from the bed, and at the entrance
to the room. The Radiation Safety Officer
or his designee will then determine how
long a person may remain at these positions
and will post these times and the exposure
rate at 3 feet (or 1 meter) from the patient
on the patient's chart.

Immediately after sources are implanted,
the form "Nursing Instructions for Patients
Treated with Brachytherzpy Sources" wil
be completed and placed on the patient's
chart.

Radiation levels in unrestricted areas will
be maintained less than the limits specified
in paragraph 20.105(b) of 10 CFR Part 20.

Nurses caring for brachytherapy patients
will be assigned film badges. TLD finger
badges will also be assigned to nurses who
must provide extended personal care to the
patient.

At the conclusion of treatment, a survey
will be performed to ensure that all sources
have been removed from the patient and
that no sources remain in the patient's
room or any other area occupied by the
patient. At the same time, all radiation
signs will be removed and all film and TLD
badges assigned to nurses will be
collected.

Instructions to Nurses

a. Special restrictions may be noted on
the precaution sheet on the patient's
chart. Nurses should read these in-
structions before administering to the
patient. Call the Radiation Safety
Office or his designee with any ques-

tions about the care of these patients

in regard to radiation safety
precautions.

b.

Nurses should spend only the minimum
time necessary near a patient for
routine nursing care. Obtain and wear
a film badge.

When a nurse receives an assignment
to a therapy patient, a film or TLD
badge should be obtained immediately
from tue Radiation Safety Officer or
his designee. The badge shall be worn
only by the nurse to whom it is issued
and shall not be exchanged between
nurses.

Pregnant nurses should not be as-
signed to the personal care of these
patients.

Never touch needles, capsules, or con-
tainers holding brachytherapy sources.
If a source becomes dislodged, use
long forceps and put it in the corner
of the room or in the shielded con-
tainer provided; contact Radiation
Therapy, the Radiation Safety Officer,
or the Nuclear Medicine Department at
once.

Bed bath given by the nurse should be
omitted while the sources are in place.

Perineal care is not given during
gynecologic treatment; the perineal
pad may be changed when necessary
unless orders to the contrary have
been written.

Surgical dressings and bandages used
to cover the area of needle insertion
may be changed only by the attending
physician or radiologist, and MAY NOT
BE DISCARDED until directed by the
radiologist. Dressings should be kept
in a basin until checked by the Radia-
tion Safety Officer or his designee.

Special orders will be written for oral
hygiene for patients with oral implants.

No special precautions are needed for
sputum, urine, vomitus, stools, dishes,
instruments, or utensils unless specifi-
cally ordered, but these items should
be saved for a check with a radiation
survey meter to ensure that no sources
have been inadvertently displaced into
these items.

All bed linens must be checked with a
radiation survey meter before being




removed from the patient's room t~
ensure that no dislodged sources are
inadvertently removed.

These patients must stay in bed unless
orders to the contrary are written. In
any event, patients will remain in their
assigned rooms during the treatment
period.

Visitors will be limited to those 18
years of age or over, unless other in-
structions are noted on the precaution
sheet on the patient's chart.

Visitors should sit at least 3 feet (or 1
meter) from the patient and should
remain no longer than the time
specified on the form posted on the
patient's door and on his chart.

No nurse, visitor, or attendant who is
pregnant should be permitted in the room

of a patient while brachytherapy sources
are implanted in the patient. Female
visitors should be asked whether they
are pregnant.

Emergency Procedures

(1) If an implanted source becomes
loose or separated from the pa-
tient, or

(2) If the patient dies, or

(3) If the patient requires emergency
surgery, immediately call

Telephone No. (days)
(nights)

At the conclusion of treatment, call the
Radiation Safety Officer to (1) survey
the patient and room and (2) count the
radiation sources to be sure that all
temporary implants have been removed
prior to discharging the patient.




NURSING INSTRUCTIONS FOR PATIENTS TREATED
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.)

—

10.

RSO

Wear film badge.

Wear rubber gloves.

Place laundry in linen bag and save.

Housekeeping may not enter the room.

Patient may not have visitors.

Patient may not have pregnant visitors.

Patient may not have visitors under 18 years of age.

A dismissal survey must be performed before patient is discharged.
Patient must have a private room.

Other instructions.

: /
Name On-duty/Off-duty/Telephone Numbers
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APPENDIX M

PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE GAScS
(e.g., XENON-133)

The following information should be submitted
in support of requests to use xenon-133:

:

Quantities to be used
a. Patient information

(1) Number of studies expected per
week

(2) Average activity per patient

b. State the desired possession limit. This
should be sufficient to provide for
shipments whose calibration dates are
several days after receipt.

Use and Storage Areas

a. Describe the area(s) in which you plan
to use and store xenon-133. Include a
diagram indicating the availability of
shielding materials and the proximity
to unrestricted areas.

b. Describe the ventilation in all areas
where xenon-133 is used and stored.
The location of supply and exhaust
vents, the measured airflow rates for
each vent, and the fraction of air that
is recirculated by the system should be
indicated.

c. All areas where xenon is used should
be under negative pressure. State how
you will ensure that all airflow rates
are maintained as specified in this
application .

Procedures for Routine Use

a. Describe the procedures to be followed
for routine use of xenon-133, giving
particular attention to radiological
safety factors.

b. If you plan to use a special apparatus
for administration and collection of
xenon-133, specify the manufacturer's
name and model number and include a
description of its design character-
istics. (Inclusion of a brochure would
be helpful.)

¢. Describe any special procedures that

you plan to employ to  .uce leakage,
e.g., use of nose clamps or special
enclosures.
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Emergency Procedures

Describe the emergency procedures to be
used in case of an accidental release of
xenon-133. This should include such con-
siderations as temporary evacuation of the
area or increasing the ventilation of the
area.

Air Concentrations of Xenon-133 in Re-
stricted Areas

No licensee shall permit any individual in a
restricted area to mmhale a quantity of
radioactive material in any period of one
calendar quarter greater than the quantity
that would result from inhalation for 40
hours per week for 13 weeks at uniform
concentrations of radioactive material of
1 x 1075 pCi/ml.

You may evaluate your situation by making
actual measurements of xenon-133 concen-
trations or by means of calculations. If you
choose the latter approach, you may make
simplifying assumptions, PROVIDING they
are reasonable, conservative, and stated
explicitly in your request.

In actual use and storage, some Xenon-133
will be released into the room from the
storage and administration devices, re-
breathing apparatus, collection systems,
and escape from the patient. All sources of
loss must be considered when estunating
the fraction of xenon-133 that is lost.

The following procedures may be used to
calculate the air concentration of xenon-133
in restricted areas:

a. Estimate the maximum amount of activ-
ity to be used per week (A).

b. Estimate the fraction of xenon-133 that
is lost during use and storage (f).
This fractional loss must include ALL
sources of loss, e.g., during patient
administration, storage, and disposal.

¢. Determine the measured airflow rate in
the area(s) of interest, and calculate
the volume of air available per week
for diiution of the xenon-133 (V).

d. For restricted areas, §20.103 of
10 CFR Part 20 requires that

e x f <1 x 10°% pCi/ml.



Sample Problem

A nuclear medicine laboratory plans to
use 10 mCi xenon-133 per patient and
will perform a maximum of 10 studies
per week. What ventilation rate is
required to ensure compliance with
§20.103 of 10 CFR Part 20?

Maximum activity used per week

10 mCi % 10 patients

A= patient week

x1lx10 mCi

1x10-"9£-‘a

Assume a loss rate of 20% (f)

Axf
1 x 107% uCi/ml

v

. 1 x 105 uCi/week x 0.20
1 x 10°% uCi/ml

"

2.0 x 10° ml/week.
The required ventilation rate is

2.0 x 10° ml/week
40 hr/week

. 1.7 x 10° ml/hr _ e
* % /min = 30 ft°/min

The answer shows that, in order to
meet the requirements of §20.103 of
10 CFR Part 20, the imaging room
(RESTRICTED AREA) must have a
ventilation rate of at least 30 ft3/min
with no recirculation of air. Where
practical, the ventilation rate should
be greater than that shown necessary
by the calculations. Consider every
alternative in order to maintain the air
concentration of xenon-133 as low as
reasonably achievable in accordance
with paragraph 20.1(c) of 10 CFR
Part 20.

If the ventilation rate is inadequate to
meet the requirements of §20.103 of
10 CFR Part 20, consider methods of
increasing ventilation or reducing the
patient load.

The following table gives the amount of
xenon-133 that can be released per
week without exceeding the permissible
levels for xenon-133 in restricted areas.
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Maximum
Xenon~133
Ventilation Released per

Rate 40-Hour Week

(t3/min) __(mCi)
100 67.9
500 339.7
1,000 679.4

Methods of Xenon-133 Disposal

Dilution through Exhaust Systems (less
desirable).

One method for disposal of xenon-133
is by release to the atmosphere
through an air exhaust system. Li-
censees are required to perform sur-
veys (measurements or calculations) to
ensure that they are in compliance with
paragraph 20.1(¢) and §20.106 of
10 CFR Part 20. Paragraph 20.1(c)
requires that the concentrations of
xenon-133 in effluents to unrestricted
areas be as low as is reasonably
achievable by the current state of
technology, and §20.106 requires that
the concentrations, averaged over a
period of 1 year, shall not exceed 3 x
107 uCi/ml.

Many facilities do not have sufficient
airflow to achieve the necessary
dilution. The following procedure may
be used to estiniate the concentrations
of xenon-133 in eff'u~nts to unrestrict-
ed areas.

(1) Estinate the maximum amount of
xenon-133 to be released per year
(A). This should include all antic-
ipated losses during administra-
tion, storage, and disposal.

(2) Determine the flow rate of the
exhaust system, and describe the
methods and equipment used for
measuring the airflow rates.

(3) Calculate the airflow per year (V).
(4) Calculate the average concentra-
tions for unrestricted areas. Sec-

tion 20.106 of 10 CFR Part 20
requires that

C =g <3 x 1077 yCi/ml.

«5) Sample Problem

A nuclear medicine laboratory
plans to use 10 mCi per patient



and will perform a maximum of 10
studies per week. A fume hood is
available for dicposal of xenon-133
and has a measured airflow of 168
ft/min with an opening of 8 ft?.
What is the average concentration
of xenon-133 at the point of re-
lease from the fume hood exhaust?
(NOTE: All xenon that has been
released, e.g., collection bags,
filters, must be con-idered.)

_ 10 patients _ 10 mCi 103 pCi
A= week o patient o mén

52 weeks
yr

5.2 x 10® uCi/yr

= ft 2
V = lﬁﬂm—rm x 8 ft“ x 1.49

10 ml/!r
x 10 ft3/min
2 ft 10 ml/yr
V = 1344m—in x 1.49 x 10 ﬁg-%in—

2.01 x 10" ml/yr
c-52x 10% uCi/yr
201 x 16‘& mI7‘yr

C =26 x 1077 pCi/ml

>
i

<
"

"

The following table gives the amount of
xenon-133 that can be released per week
without exceeding an average concentra-
tion of 3 x 1077 pCi/ml.

Average Release of

Exhaust rate Xenon-133 per Week

(ft3/min) (mCi)
100 8.6
500 42.8

1,000 85.6
1,500 128.4

if the exhaust is released to a restricted
area, e.g., a roof to which access is
controlled, or from a tall stack, Suttoa's
equation (Refs. 1 and 2) may be used to
calculate the concentrations at the
nearest unrestricted area. If this ap-
proach is used, describe the location of
the exhaust system outlet, including
proximity to wunrestricted areas, air
intakes, and open windows. Methods for
controlling access to the area where the
exhaust is located should also be
described.

Adsorption onto Charcoal Traps

This is the disposal method of choice.
The advantage of this disposal method is
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that xenon-133 is trapped onto charcoal
or other adsorbing medium. Filters con-
taining xenon-133 are then stored for
decay .

One difficulty with this approach is that
charcoal is not 100% efficient for trapping
xenon-133. If this is your method of dis-
posal, you should consider the following
points.

(1) Describe how you will handle the
problem of leakage from such trap-
ping devices. If the exhaust is
vented to the outdoors (UNRE-
STRICTED AREA), show that air
concentrations of xenon-133, aver-
aged over 1 year, do not exceed 3 x
1077 pCi/ml. (See example in item
6.a.)

(2) Describe how you will ensure that
collection and trapping devices are
performing according to specifica-
tions, both initially and on a con-
tinuing basis. Include in your
description how you will monitor
traps to determine when saturation
occurs and filter must be replaced.

(3) Describe your procedures for
handling saturated filters. Your dis-
cussion should include a description
of the area (a diagram would be
useful), available shielding, proxim-
ity to restricted areas, ventilation,
and an evaluation of average concen-
trations of xenon-133 in air. (See
example in item 5.e.)

USEFUL CONVERSIONS

1 mCi = 10% uCi
1 ft3 = 2.832 x 1072 m3 = 2.832 x 10* ml
1 ft*/min = 1.699 x 10° ml/hr

= 6.797 x 107 ml/40-hr week
= 1.484 x 10'© ml/yr

1 week = 168 hr

REFERENCES

Blatz, Hanson, Radiation Hygiene Hand-
book, McGraw-Hill (New Yorg. 1959), pp.

Cember, Herman, Introduction to Health

Physics, Pergamon Press (New York,
1988). Pp. 334-9.
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APPENDIX N

GUIDANCE ON REQUESTS FOR LICENSE
AMENDMENTS AND LICENSE TERMINATIONS

License Amendment Requests

To add a new user

(1) Give NRC license number (with
specific references as indicated in
Item 6 of this guide) under which
the person was previously listed as
a user, if applicable; or

(2) Give Agreement State license num-
ber (preferably including a copy
of the license), if applicable; or

(3) Send letter of request, attaching
Supplements A and/or B (see
Item 8 of this guide) if new user
has not been previously approved
for this type of license.

To add a user for Groups I-III*

(1) Give NRC license number (with
specific references as indicated in
Item 6 of this guide) under which
the person was previously listed as
a user, if applicable; or

(2) Give evidence of certification by
the American Board of Nuclear
Medicine, or other certifications as
specified in Section 4 of Appen-
dix A to this guide, and year of
certification; or

(3) Give information requested in Sec-
tion 1 of Appendix A (i.e., 200
hours training in basic radio-
isotope handling techniques;
500 hours training and experience
in handling the types and
quantities of material requested;
and 500 hours clinical experience).

To add a user for Groups IV-V*

(1) Give NRC license number (with
specific references as indcated in
Item 6 of this guide) uader which
the person was previously listed as
a user, if applicable; or

(2) Give evidenc: of certification by
the American Board of Nuclear
Medicine, or other certifications as
specified in Section 4 of Appen-

#See §35.100 of 10 CFR Part 35.
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dix A to this guide, and year of
certification; or

(3) Give information requested in Sec-
tion 3 of Appendix A to this guide
(i.e., 80 hours training in basic
radioisotope handling techniques
and clinical experience as de-
scribed in Section 3 of Appen-
dix A).

To add a user for Group VI¥

(1) Give NRC license number (with
specific references as indicated in
Item 6 of this guide) under which
the person was previously listed as
a user, if applicable; or

(2) Give evidence of certification by
the American Board of Radiology in
Radiology or Therapeutic Radiolo-
gy, or other applicable certifica-
tions in radiation oncology as
specified in Section 4 of Appen-
dix A to this guide; or

(3) Give evidence of three years active
experience in therapeutic radiology
(see Section 4 of Appendix A to
this guide).

To add Group III

The following specific information should
be referenced to the previous applica-
tion or should be given special atten-
tion if it has not been previously sub-
mitted:

(1) Calibration frequency, procedures,
and standards for high-level sur-
vey meter capable of reading up to
1 R/hr.

(2) Room diagram showing location of
generator, kit preparation, patient
dose preparation areas, etc., with
special attention paid to shielding.

(3) Use of syringe shields.

(4) Method for assaying patient doses
prior to administration.

(5) Use of ring badges for personnel
who elute generators, prepare ra-
diopharmaceuticals from reagent
kits, and prepare patient doses.



(6) Daily survey of areas used for
generator elution, preparation of
radiopharmaceuticals from reagent
kits, and preparation of patient
doses .

(7) Rules for personnel who elute gen-
erators or prepare radiopharma-
ceuticals from reagent Kkits to
monitor hands and clothing after
each procedure or before leaving
these areas.

f. To add Groups IV and V*

The following specific information should
be referenced to the previous applica-
tion or should be given special atien-
tion if it has rot been previously sub-
mitted:

(1) Room assignment.
(2) Instructions to nurses.

(3) Procedures for handling contami-
nated linen and other contaminated
items .

(4) Use of disposable items, primarily
for iodine-131 patients.

(5) Survey procedures, including dis-
missal survey.

(6) Procedures for preparing oral
iodine-131 doses, including proce-
dures for controlling and monitor-
ing airborne iodine-131 and thy-
roid uptake by personnel.**

g. To add Group VI¥ex

The following specific information should
be referenced to the previous applica-
tion or should be given special atten-
tion if it has not been previously sub-
mitted:

(1) Diagram of storage area with spe-
cial attention paid to shielding and
security.

*Additional guidance on planning an acceptable radiation
safety program for these uses is provided in NCRP Report 37,
"Precautions in the Management Plt?au Who Have Received

tic Amounts of Radionuclides.” Regulatory Guide 8.18
"Inf Relevant to Ensuring That Occupational Radiation
E at Medical Institutions Will Be As Low As Reasonably
Am,-mmno-m. for

facility, equipment, and procedures I
:m-mb:mm&n.umﬁ

NUREG 027"

(2) Procedures for handling sealed
sources.

(3) Instructions for nurses.

(4) Use of ring badges by personnel
handling sealed sources.

(5) Procedures for transporting sources
from storage area to area of use
and return.

(6) Inventory procedures to ensure
that all sources are accounted for
after treatment.

(7) Survey procedures. Dismissal sur-
vey, including radiation survey of
patient and room after removal of
sources, must ensure that all
permanent sources are removed
from patient and from those areas
the patient occupied.

h. To add xenon-133

(1) Follow xenon-133 licensing guid-
ance carefully (see Appendix M to
this guide).

(2) Other concerns not expressed spe-
cifically in guidance.

(a) Area in which xenon-133 is
used and stored should be
under negative pressure.

(b) Air in these areas should not
be recirculated.

(c) Al losses of xenon-133 to
restricted area should also be
assumed to go to unrestricted
areas. Concentrations in unre-
stricted areas must not exceed
levels specified in §20.106.

i.  To move Nuclear Medicine Department

(1) Provide diagram of new areas (see
Item 11 of this guide).

(2) Provide survey showing all pre-
viously occupied areas are free of
contamination and all sources have
been removed. A decontamination
guide is available from the License
Management Branch.t

j. To terminate a License
a. Submit a signed Form NRC-314
indicating the disposition of the

radioactive material.

TA regulatory guide on radiation safety surveys at medical
institutions is now under development.
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b. Submit survey showing all pre-
viously occupied areas are free of
contamination and all sources have
been removed.

2. Actions Not Requiring Amendments

a.

To add naturally occurring or accel-
erator-produced radionuclides (e.g.,
radium-226, cobalt-57, gallium-67,
thallium-201). NRC has no authority
over these materials.

To add use of particular radiopharma-
ceutical for participation in manufac-
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turer-sponsored IND. This use is
already covered in §35.100 of 10 CFR
Part 35, provided the licensee obtains
the radirrharmaceutical from a com-
pany authorized by NRC or an Agree-
ment State to distribute the radioactive
drug to NRC's group medical licensees.

To add sealed sources of less than
3 mCi for calibration or reference pur-
poses. These sources are authorized
by §35.14(d) provided the licensee
obtains them from a company autho-
rized by NRC or an Agreement State to
distribute them to NRC's group medical
licensees .



EXHIBIT A

foam NRC-313M U.S. NUCLEAR REGULATORY COMMISSION
Approved
i APPLICATION FOR MATERIALS LICENSE — MEDICAL GAC BOSEY
10CFR 35
INSTRUCTIONS ~ complete /tems 1 through 26 if this & an initial appli or an tor 1of al Use sheers
where necessary. tem 26 must be teted on all ications and signed  Retain one copy.  Submit origmnal and one copy of entire
application to - Director, Office of Nuciear Materials Satety and Sateguards. U 5 Nuciear Regulatory Ce Washington 0 C

20555 Upon approval of this appl: he appin wll 2 Mateniais License An NRC Materials License is issued in accord-
ance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30, and the Licensee 1 subject to Titie 10,
Code of Federal Regulations, Parts 19, 20 and 35 and the Iicense fee provision of Title 10. Code of Federal Regulations. Part 170 The
hcense fee category shouvld be stated i [tem 26 and the appropriate fee enclosed.

1.a. NAME AND MAILING ADDRESS OF APPLICANT f(insttution,
firm, clinic, physician, etc.) INCLUDE ZIP CODE

TELEPHONE NO.. AREA CODE| ) "

1.b. STREET ADDRESSIES) AT WHICH RADIOACTIVE MATERIAL
WILL BE USED (/f different from 1.a) INCLUDE ZiP CODE

2. PERSON TO CONTACT REGARDING THIS APPLICATION

TELEPHONE NO.. AREA CODE ( )

3. THIS IS AN APPLICATION FOR: (Check appropnare item)
a [] NEW LICENSE
ta J AMENDMENT TO LICENSE NO.
e. [J RENEWAL OF LICENSE NO.

4. INDIVIDUAL USERS (Name individuals who will use or directly
supervise use of radioactive material. Complete Supplements A and 8
for each indvidual, )

5 RADIATION SAFETY OFFICER (RSO) (Name of person designated

as rachiation safety officer  If other than individual user. complete resy-
me of travming and expenience as in Supplement A )

6.a RADIOACTIVE MATERIAL FOR MEDICAL USE

- MAXIMUM mg MAXIMUM
POSSESSION POSSESSION
RADIOACTIVE MATERIAL DESIRED LIMITS ADDITIONAL ITEMS: DESIRED LIMITS
LISTED IN: “X | (In millicuries) “X | (in millicuries)

10 CFR 31,11 FOR IN VITRO STUDIES

IODINE-131 AS IODIDE FOR TREATMENT
OF HYPERTHYROIDISM

PHOSPHORUS-32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
VERA, LEUKEMIA AND BONE METASTASES

PHOSPHORUS-32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
MENT OF MALIGNANT EFFUSIONS.

GOLD-198 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MALIGNANT
EFFUSIONS,

10 CFR 35.100, SCHEDULE A, GROUP | AS NEEDED
10 CFR 35,100, SCHEDULE A, GROUP i1 AS NEEDED
10 CFR 35,100, SCHEDULE A, GROUP 11}

10 CFR 35.100,SCHEDULE A, GROUP 1V AS NEEDED
10 CFR 35,100, SCHEDULE A, GROUP V AS NEEDED

IODINE-131 AS IODIDE FOR TREATMENT
OF THYROID CARCINOMA

10 CFR 35.100, SCHEDULE A, GROUP VI

XENON-133 AS GAS OR GAS iN SALINE FOR
BLOOD FLOW STUDIES AND PULMONARY
FUNCTION STUDIES.

6b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a.

(Seated sources up to 3 mCi used for

calibration and reference standards are authorized under Section 35_14(d), 10 CFR Part 35  and NEED NOT BE LISTED.)

Wﬂl OF M".l.lg(lﬂlﬁtn
ELEMENT AND MASS NUMBER PHYSICAL FORM OF EACH FORM DESCRIBE PURPOSE OF USE

FORM NRC-313Mm
(8-78)




INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check the appropriate box{es) and submit a detailed description of all the requested information. Begin
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

number and date of the referenced guide: Regulatory Guide 10.8

not submit the pages, but specify the revision

, Rev. Date:

15 GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE " _RADIOACTIVE MATERIAL (Check One)
Names and Specialties Attached; and Appondin G Rules Followed; or
Duties as in Appendix B: or Equivalent Rules Attached
(Check One)
Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE Appendix H Procedures Followed; or
%pplmms A & B Attached for Each Individual User; Equivalent Procedures Attached
Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One)
9. INSTRUMENTATION  (Check One) Appendix | Procedures Followed : or
Appendix C Form Attached: or Equivalent Procedures Attached
List by Name and Model Number 18. WASTE DISPOSAL (Check One)
xma:omdwes Followed for Survey Equivalent Inf jon Attached
. (Check One)
: » THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equivalent Procedures Attached; and 19. (Check One) "
Appendix D Procedures Followed for Dose
Calibrator: or Appendix K Procedures Followea; or
(Check One)
Equivalent Procedures Attached Equivalent Procedures Attached
11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
Description and Diagram Attached Detailed Information Attached; and
12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed ; or
(Check One)
Description of Training Attached Equivalent Procedures Attached
13. ’ROCEDURES 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
R JURES AND PRECAUTI OR USE :
PROCEDURES FOR SAFELY OPENING PACKAGES 22. :&%?gig‘:lst M:Tezfitll‘: 2NNISMFALS ———
14, CONTAINING RADIOACTIVE MATERIALS
{Check One) Detailed Information Attached
L PROCEDURES AND PRECAUTIONS FOR USE OF
ARt ¥ Prosstures Fellowns; or 23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b
Equivalent Procedures Attached Detailed Information Attached !

FORM NRC-313M
(8-78)

Page 2



24. PERSONNEL MONITORING DEVICES

(Check .,:v,:... box) SUPPLIER EXCHANGE FREQUENCY
FiLm
a. :IOHS:.E s
OTHER (Specify)
FILM
[b. FINGER Lo
OTHER (Specify)
FiLm
c. WRIST TLD
OTHER (Specify)

d. OTHER (Specify)

2. FORPRIVATE PRACTICE APPLICANTS ONLY

8. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERIAL

NAME OF HOSPITAL b ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR.

MAILING ADDRESS
c. WHEN REQUESTING THERAPY PROCEDURES,

ATTACH A COPY OF RADIATION SAFETY PRECAU-
CITY I STATE l ZiP CODE TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE
{This itern must be completed by applicant)

The applicant and any official executing this certificate on behalf of the applicant named in Item 1a certify that this application is prepared in
conformity with Title 10, Code of Federal Reguiations, Parts 30 and 35, and that ail information contained herein, including any suppl
attached hereto, is true and correct to the best of our knowledge and belief

b APPLICANT OR CERTIFYING OFFICIAL (Signature)
a LICENSE FEE REQUIRED

e Section 170.31, 10 CFR 170) (1) NAME (Type of Print)
(1) LICENSE FEE CATEGORY: (2) TITLE
c. DATE

(2) LICENSE FEE ENCLOSED: §

FORM NRC-313M (8-78)
Page 3



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 Act of 1954, as amended,
and the Commission’'s regulations, for the issuance of a radioactive material license or amendment thereof.

. 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, NW.,
Washington, D.C.

. WHETHER DISCLOSURE 1S MANDATORY OR VOLUNTARY AND EFFECT ON 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.

. 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
(8-78)
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rorm NRC-313M-SUPPLEMENT A
(8-78)

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

U.S. NUCLEAR REGULATORY COMMISSION

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER

2. STATE OR TERRITORY IN
WHICH LICENSED TO
PRACTICE MEDICINE

3. CERTIFICATION

SPECIALTY BOARD
A

CATEGORY
B

MONTH AND YEAR CERTIFIED
c

4. TRAINING RECEIV

ED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

FIELD OF TRAINING
A

LECTURE/ SUPERVISED
LOCATION AND DATE (S) OF TRAINING LABORATORY LABORATORY
B COURSES EXPERIENCE
fHours) (Howuis)
[ o

TYPE AND LENGTH OF TRAINING

a. RADIATION PHYSICS AND
INSTRUMENTATION

b. RADIATION PROTECTION

THE USE AND MEASUREMENT
OF RADIOACTIVITY

c. MATHEMATICS PERTAINING TO

d. RADIATION BIOLOGY

e. RADIOPHARMACEUTICAL
CHEMISTRY

5. EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent Experience)

ISOTOPE MAXIMUM AMOUNT

WHERE EXPERIENCE WAS GAINED

DURATION OF EXPERIENCE TYPE OF USE

FORM NRC-313M Supplement A
(8-78)

Page 5



Form NRC-313M-SUPPLEMENT B U.S. NUCLEAR REGULATORY COMMISS!ON
(8-78)

PRECEPTOR STATEMENT

Supplement B must be completed by the applicant physician’s preceptor. 1f more than one preceptor is necessary to document
experience, obtain a separate statement from each.

1. APPLICANT PHYSICIAN'S NAME AND ADDRESS KEY TOCOLUMN C

FULL NAME PERSONAL PARTICIPATION SHOULD CONSIST OF .

1 Supervised examination of patients to determine the suitability for
radioisotope diagnosis and/or treatment and recommendation for
prescribed dosage.

2Collaboration in dose calibration and actual administration of dose
to the patient including calculation of the radiation dose, related
measurements and plotting of data.

STREET ADDRESS

CiTY | STATE | 2P CODE 3-Adequate period of training to enable physician 1o manage radioactive
patients snd follow patients through diagnosis and/or course of
treatment,

2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN

NUMBER OF
CASES INVOLVING COMMENTS
ISOTOPE CONDITIONS DIAGNOSED OR TREATED PERSONAL (Additional information or comments may
PARTICIPATION be submitted in duplicate on separate sheets )
A 8 c (4]

DIAGNOSIS OF THYROID FUNCTION

DETERMINATION OF BLOOD AND
BLOOD PLASMA VOLUME

131 LIVER FUNCTION STUDIES

1128 FAT ABSORPTION STUDIES
KIDNEY FUNCTION STUDIES

IN VITRO STUDIES

1-128 DETECTION OF THROMBOS!S

13 THYROID IMAGING

P32 EYE TUMOR LOCALIZATION

Se-75 | PANCREAS IMAGING

Yb-169 | CISTERNOGRAPHY

BLOOD FLOW STUDIES AND
PULMONARY FUNCTION STUDIES

BRAIN IMAGING

CARDIAC IMAGING

THYRO!D IMAGING

SALIVARY GLAND IMAGING

Te99m | g 00D POOL IMAGING

PLACENTA LOCALIZATION

LIVER AND SPLEEN IMAGING

LUNG IMAGING

BONE IMAGING

OTHER

FORM NRC-313M-SUPPLEMENT 8
(8-78) Page 6




PRECEPTOR STATEMENT (Continued)

2 CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN {Continued)

NUMBER OF
CASES INVOLVING COMMENTS
PERSONAL (Additional information or comments may be
TOPE TIONS GNOSED
- S - e PARTICIPATION submitted in duplicate on separate sheets, )
A B [~ D

P-32 TREATMENT OF POLYCYTHEMIA VERA,
(Soluble) | _EUKEMIA, AND BONE METASTASES

(Cotloidsl) INTRACAVITARY TREATMENT

TREATMENT OF THYROID CARCINOMA
13

TREATMENT OF HYPERTHYROIDISM

Au-198 INTRACAVITARY TREATMENT

Co60 INTERSTITIAL TREATMENT

or
Cs137 INTRACAVITARY TREATMENT
1125

or INTERSTITIAL TREATMENT
1r-192

TELETHERAPY TREATMENT

Sr-90 TREATMENT OF EYE DISEASE

RADIOPHARMACEUTICAL PREPARATION

Yosn | GENERATOR

Se-NY

1n-113m GENERATOR
Te-99m REAGENT KITS
Other

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOISOTOPE TRAINING

4. THE TRAINING AND EXPERIENCE INDICATED ABOVE CE
WAS OBTAINED UNDER THE SUPERVISION OF :
a NAME OF SUPERVISOR

b NAME OF INSTITUTION 7. PRECEPTOR'S NAME (Please type or print)

& MAILING ADDRESS

4Ty . DATE

5. MATERTALS LICENSE NUMBERTS)

FORM NAC-313MSUPPLEMENT 8
(8-78)
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