71, INTRODUCTION

. ;‘..

. nuclides) and.its use in:or on human beings.
This type of license is provided for under
10 CFR Part 35
‘Material.”

The NRC will usually issue a single bypro-
duct material license to cover an institutions;
entire radioisotope program other than teie-‘
.. therapy. Separate licenses, ecxcept for ‘tele-
. therapy. are not normally issued to, dxfferem
-:departments of a medical mstuunm. ‘hor 4re:

they- zasued 10 mdw:duals assocnted unh the

hospnal : : RN ‘55,5 _

. requested. ' The  NRG, willirequest additional

- able’ assur‘mcejthar.i thai, applicant has estab-
. lished an ade&uatcﬁmdxatxon safety program.
- Such: requeswh\vul qtelay final action on the

; apphcat;on *2\ e

W

\.E,.\ 1.2 Apphcable Reguhnions

" tions pertaining. to this type. of license are
found in 10 CFR Part 19, "Notices,
tions, and Reports to WOrkers; Ins.pcct’ions;"
10 CFR Part 20, "Standards ' for Protection
Against Radiation;"” 10 CFR Part 3C,
General Applicability to Domestic Licensing of

“us. NUCLEAH REGULATORY commss:on

REGULAT."

OFFICE OF STANDARDS DEVELOPMENT

. Thxs guxde descnbes the lype and extent of T
information- ‘needed by the Nuclear. Regulatory - -
Commission. "(NRC) staff.to -evaluate ‘an’ appli-- .
cation_for a specific license for the possefsmn .
of byproduct material- (renctor-produced radgio~ -

"Human Uses of Byproduct

T’he applxcant should carefully study‘the .
. regulations (see Section 1.2 of this guide) and -
. this guide and should“*submxl all information .

Ainformation when. necéssafy 6’ provide reason--

In’ additxofr to 10 CER Part 35, other regula-. :

Instruce

"Rules of .

January 1979
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GU!DE FOR THE PREPARATION
OF APPLICATIONS FOR MEDICAL PROGRAMS

Bypi‘oduct Material;" and;. 10 CFRn l’mt 170,
"Fees fox Facxmxes nnd Materia s Lxct.-nsc

l 3 llcm.s chumng Sepnmlc f\pnlicaliom
y 1?'%

. A separntqﬁ applicauon should be submitted

for kuocumeasourcesy;used in teletherapy facil
. Cities, A;specxflc :licensing guide for teletherapy
' applications, fsbavmlable upon request from the
'Lmense‘ﬁManagemenL Branch, Division of Fuel

Cyele, and:Material Safety, Office of Nuclear

Materml Safety and Safeguards, U.S. Nuclear
; _eg'ulatory Commission, Washington, D.C.

3

- Source and Special Nuclear Materials.
for [epleted uranium used for shielding in
linear .accelerators or teletherapy devices,
separate nppucutions should 'be submitted for

Except

these materials ~in _accordance with 10 CFRt
“Bart 40, "Domestic Licensmg of Source Mate-
rial," and Part 70, . "Domestic Licensing of

Specml Nuclear Malcnal ' Source materiul is
~ defined " in . paragraph  40.Mh) 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 uught
1/20 of one percent (0.05%) or more of (a)
. uranium,. (h) thorium. or (¢) uny combination
" thereof. Source material does not include
spccial nuclez_xr. material. :

1

Specml nuclem' matenal is - defmed in par.:- »
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. '
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__ 'omm'xssxon"pursuant 10 the Atomic Energy Act
._o(‘ 1954, ‘as’ amended and the Energy Reor--

_.Regumo'ry, dmde 8. 10

' provides  the. NRC' staff position on - this impor-

; © Beé- As.  Low As -Reasonably Achievable.”
- ,pz_-ouides ways of applying the ALARA philos~
o ophy .in medical ‘institutions. License applicants
should gwe cons:derauon to the ALARA
* philosophy, described in  Regulatory
. .~.Guides 8.10 and 8 18, in the development of
*.plans . for work with radxoacuve materials.

. Medical’ Institutions  As . Low. 'A$ Reascnably
’ Achievable,"'comams information "and refer-

‘programs : to wmaintdin exposures -ALARA .
medxcal msmuuons ' ' s

l 5 Ty pcs of Matcmls Llccnses

10 CFR Part 35 authorizes the physician to

" aged  individual .doses of iodine~131 for mea-
. surement of thyroid. uptake, liodine-125 and
‘_mdme-lSl for' blood and’ plasma volume : dete: -

" -for red.'blood' cell volume and’ survival lime
_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
receciving or using the diagnostic radiophairma-
ceulicals 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, ~linical laboratories, and hospitals to
possess certain small quantities of byproduct
material (iodine-125, iodine-131, carbon-14,
hydrogen-3, iron-59, _selen'ium-'is. and mock
jodine-125 reference sources) for in vitro clin-
ical or laboratory tests not mvolvmg the in-

" ternal or- external administration of byproduct
material, or the radxauon therefrom, to human

beings .or animals, Section 31.11 explams the -
general license requirements and requires the .
apphcant to regxster with . the Commxssmn and
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"Operaung Phxlosophy
 for/ Maintaining;. Occupauonal ‘Radiation” Expo- """
sures’. As: Low As 1s“Reasonably Achievable," -
7 tant subjéct. Regulatory ‘Guide 8.18, ™Infor-.

/- 'mation’ Relevant .to. Ensuring That Occupational -
- ’Radiation Exposures at Medical Institutions Will

.l'=_'<NUREG-0"67 . "Principles - and ; Practices . for .
‘- Keeping -Occupational: Radiation' Exposures-at™ ..

X ences "useful ‘in- esmbhshmg radiation safety'
' The genet‘al hcense provnded in §35. 31 of
possess and. use limited. quantities of prepack-

- minations cobalt-58 and cobalt-60 for intestinal
-absorption of :cyanocobalamin, and chromium-51 -

Llcehséé 1ssued to physncinns for pr:vatc

"-pmcucc specx!’y the- radiofsotopes and the
_clinical “ uses that ‘may be perl‘ormed by the
. physician -to whom “the license is issued, Such
.. lcenses are issued 1o physivians who are lo-
" cated - in pnvale offices and not on hospital

premxses 1t is not required that a medical

* isotopes¥® committee ‘be' formed. The private

. -practice: license. does not: permit other phybx- '
;‘-'_-.cmns -to. oblmn s clinical xadnonsompc training

-+ .and  experience: under .Section 35.12 of
10 CFR"Part 35 outlines. spccmc rcqmremems :

- for thxs type of llcense :

Specnﬁc licenses of hmued s.cope issued lo
institutions ' specifly the radioisotopes and the
clinical uses that may be performed by physi-
cians named on the institution's license, The
regulations in paragraph 35.11(b) of 10 CFR
Part 35 require an institutional licensee to have
a medical isotopes committee (sce Appendix B
to this guide) to evaluate all- proposals for

. ~clinical . research, diagnostic, and therapzuuc
use: o!‘ radxonsotopes wuhm the. msmuuon

The physxcnns mrned on Lhc msutuuon s_f

license” conduct ~ their programs’ with the
approval of -the 'medical is topes commitiee.

" Institutional licenses .provide « means whereby
nonapproved physicians under :ie supervision

of - physicians named on the liceise may obtain
basic. and clinical radioisotope; truaining and
experience that may enable them to qualifly as
individual wusers. Training and eXperience
criteria for physicians are outlined in Appen-
dix A ‘to this guxde

ﬁpecnfxc lxcenses of broad sco:pe'for medical

. use, -i.e., hcenses authorizing multiple quanti-
" ‘ties .and ‘types of byproduct: mazeraal for un-
lspecmed uses, are issued to’ institutions that
(1) have had previous . experience opc_mlingf".
under -a° specific institutional license of:limited -

scope and (2) are engaged:-in medical researchza
as well as routine diagnosis and' therapy using .

radzoiaotopes Such programs operate under
the supervision of a medical isotopes committec.

Individual users are not named on Lhe 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
radicisotope training and expericnce in the use
of radxophamaceutxcnls in such programs. This
type’ of license is not appropriate for most

institutions using bypraduct matenal m medxcal :

programs.

Mlemltive titles are "radlmsompe" or "radiation safely”
committee.

_rccewe’ a. registrnuon numher prior lo receive; i
ing or ‘using: the bypr'\duct mnlel inl for in vitro. "




L tcswss FEES

. ' An apphcation !‘Le is rcqunred ror mcst typcs
- of licenses. The applicant should refer to
§l70 12, . "Payment of Fees," and '§170.31,.

__"'Schedulc of Fees for Matermls Licenses," of -
10 CFR 'Part 170 1o determine the amount’ of fec ..
. ‘that must’ accompany the application,” Review of - .
. ithe’ npphcalion ‘will not. bcgln untﬂ thc propt_r. I
: .'i;?fcc xs reccived by the NRC Lt

3. FILING AN APPLICAT!ON

A license npphcatxon for spccmc licenses for

_ human use should be submitted on Form .NRC-
313M, T"Application for Materials License--

Medical" (see Exhibit A}. The applicant should

~complete all iteme on the -application form in
sufficient detail for the NRC staff to determine
that the applicant's cquipment, facilities, and

radiation protection program are adeguate to -

- protect health and minimize danger to life und
propcrty .

Smce the spncc provxdr_d 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. Ea~h separate sheet should . contmn

- the item nur ser and the apphcauon dalc m lhe"

: ’lowcr ught corner,

One copy of the apphcatxon wuh all il'tta'c}:i-.
""ments. should be retained by ‘the applicant, -

"~ since - the “license will require as a condition
that’the licensee follow the statements and
representations set forth in the application and
" any supplemcnl 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 Nuelear Material

*  Safety and Safeguards, U.S. Nuclear Regula-

tory Commission, Washington, D.C. 20555.

A chTENTs OF AN APPLICATION

The following parngraphs explain ‘the infor-

mnuon requested on Form NRC-313M."

Item 1.3, Enter lhe name, mailing address,
- telephone number of the applicant.” If the

L request is for a private license, enter tie name
' .or the physician or partnership.

_ It.em 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 equ;pmem located” at. each .

- place of use.

Item 2 Enter the name and telephone num-

,:: ber (including area code) of the mdw:dual to
. be conwcted

" who will
- bypraduct material. These are the physicians

- cians, . Lcchnologxsts :
-'.-pcrsonnel to uhom spccxﬂc nc_x'ivili_cs. are 7
: ldelegalcd i . : s

Iu.m Indu.a

' Item 4. List ‘the full names of all physicians
use¢ or directly supervise the use of

who ‘use the byproducl material directly or whe

are - direct- superwsors of physicinns, techni-
~or :othe:

Physxcums undcr d:rcct supu'msmn of tha

. named users may be dclegated the following

responmbmucs

- a. The approval of proccdures involving the

. administration to patients of radiophurma-

ceuticais or the application to patients of rad-
iation from radioisolope sources .

b. The prescription of the radiopharmaceu-
tical or source of radiation and the dosc or
exposure o be admmxstexcd

¢. The delermmatmn of lhe route of admm-

‘ \stratmn ' ‘

d. The mterprexauon of the results of diag~

nostic ‘procedures in \'-thh radxoph.mmcs.u-

=ucals are. admmxslercd

Propelly xramed techmcmns‘ lcchnolog:s:

‘or- other paramedxcal personnel under a usr_r.,_.

supervision may be ddcgated the following

- aclxvmes

- a. Prepa: ation and qunhly control testing of
radlophnrmaceuucals and sources of radiation.

b. Measuremenl of radiopharmaceulical doses
prior to administration.

c. Use of appropriate instrumentation for the
col.lecnon of -data to be used by the physician.

d. Admxmslratlon of radxoph’nmaccuucals and
radiation from radioisotope .sources to patients,
within . 'limits otherwise permitled under

_applicable Federal, State, or local Jaws.

Item 5. State. the name and title of the per-
son des lgnated by, and responsible to. the
institution's management (or 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 Sched-
ule-A in §35.100 of 10 CFR Part 35 for which
the license is requested.’” Groups [, 11, and II!
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.

_ -'.vh"tht.r ‘this is an apphc.a- L
“tion for ‘a new _license. - an'amendment, or.a.
~renews al '

paramedical o




iits are ot hsted on the hcense R

unless. a larger limit is requested in the appli-
cation- State -the requested possession limit for
Group VI. and any radioactive material listed
__sepnrately from . Groups I

matenal held as’ radxoactxve waste

in” ﬁroups I“through V1 and for -nonhuman use,
list-each” radwnuchde to be used, the chemical

(m muhcuries)

‘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 aa and shculd not be listed.)

‘ s specn‘u: authonzatxon must be obtamed
- from ‘the NRC to perform studies mvolvmg the
use of radmactive mater:al in anunals

. -Descr’i_b_e the. intended_ use for each radio-
- nuclide and form listed in Item 6.b. 1{ the
.. radioactive material is for human use and has
" not been :approved for routine human use by

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

... 'i8" "conducted under a.

tion, state the radionucli>, chemical form,

" the IND acceptance letter from the FDA.

- 1tem 7 Medical Isotopes Committee. In accord-
ance - with  paragraph 35.11(b) of 10 CFR
Part 85 an institution applying for a bypro-
duct materialilicense’for human use is required

alt proposals -for research, dxagnoms, and

- the committee should include.

clear medicine, internal medicine, -hematology,
therapeutic radiology, 'diagnostic radiolegy, 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.

Se. A representatwe of the institution's man-
-agement. .

_ 4.5"thc possession hmxt wxll ‘be.
o curies -of -each radioactive material listed:

jand physical ; form. and .the maxunum quanmy

the-Food-and Drug Administration (FDA), sub~

"Notice ‘of Claimed .
o lnvesngatxonal Exemption for a New Drug".
~. (IND) sponsored’ by -the physician or ‘institu-

to -edtablish ‘a. ‘medical isotopes committee of .at - R
least. threé -members. This committee evaluates .~

'therapeunc use of- radioxsotopes Membership or- _'

" mittee .

Submit the fonowmg informntion. =

& The responsibihty and duues of the com-

b 'l‘he meeting Ircquency of .the commxttee

" (at least quarterly) i

through V. The.
possession’ limit: tor each radxonucl'de im.ludes h

ltem 6 b For rautme human use not listed

. Llst the manufacturer s name, model numbcr, .

c. The name and ..pec:alty of each member of
“the committee ' :

App'cndix B to this guide contains an exam-

ple of typical respdnsibihties and duties . for a
medical isotopes committee. Indicate, by check-
ingr the appropriate box in Item 7, that the re-

-sponsibilities,” duties, and meetmg frequency

will be as described in Appendix ‘B, or propose
alternatives. If the responsibilities, duties, or

meeting frequency will be dxﬁ‘erent {rom those

h ,._described submit a. complete descnpuon

Item 8. Trmnmg and - Exgerxencc

a. Aulhorized User(s) it thephysm:an has
been previously authorized to usc the radio-

active material requesled in this’ appﬁcanon. it
. is necessary to  submit oply. the previous

license number (if issued by the AEC or NRC)

‘A greement Slate)

possession limit, and use, aad submit a copy of

‘Exhibit A)
- physician's training and experience.
for acceptable trammg and exper:ence are

or a copy .of” the hcense (if "issued by an
’ |

xr the physmmn 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
for ‘the - description of - the
Criteria

contamed in. Appcndix

b. Radiadon Safety Omcer If the radiation

safety . officer.is .not one of the physicians
named in Item 4, submit.a. complete description

a. ‘At'least oné physician specializmg in nu-

10.8-4

of . his training. and. ‘experience.’ Supplement A
to ‘Form NRC-313M. may be used for the de-
scription of the radiation safety ofr icer's train-

ing and expenence

a Survey Instruments S

|

(1) A low-level survey meter capable of . |

* detecting 0.1. mmiroentgen per hour.to
perform contammanon survcys

(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 therapeutjc quantities of
radioactive matenal

ltem g Instrumentanon Instruments reqmred .
‘l'.m a typ:cnl nuclear medzcme ]aboratory are




_assuy radxopharmaceuhcals

. C. Dxagnosnc mstruments for all procedures

- (e.g., _gamma_cumera, -well coun_;or Lhyroiq |

';probe)

d. Other pertment mstrnmenmtxon (e. g ,

_':liquid scmuualion counter, area monitor)

Appendix C .to this guide contains a form .

- that.may be used to-describe the instruments.
_ Compléte this -form by’ listing the instruments
-t be used. If this form is not used, attach

equnalent information. Check . t‘xe appropnate '

~ box in Item 9 ol' Form NRC-SIQM

ILem 10 Cahbratmn ol‘ Instruments

a. Survey Instrumeénts. An’ adequate cahbra—-',-‘: '
" .tion of survey instruments cannot be performed -
- with built-in-check sources. Electronic calibra-

tions that do not involve a source of radiation
arc also not adequate to determine the proper
“'functioning and response of all componenls of
an instrument.

Daily consmncy checks of survey instru-
ments should be supplemented at least every 12
"months with u 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

- alse "be: calibrated after repnu’ and after

'.battery replacemem

A survey instrument rnay ‘be conszdered
.properly calibrated at one point when the ex-

 posure rate measured.by the instrument differs .
from' the true exposure rate by less than 10% of

~full scale

i you propose to calibrate your own radm-'
‘tion survey and monitoring instruments, submit
& .a.detailed descnphon of: your planned cahbra-;} o
o tion procedures‘ Include in’ the descripnon' e

(1) The "manufdcturer's name and: model -

number of the source(s) to -be used.

(2) ‘The nucude 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

points separated by 35-50% of full

- scale,

. The uuxhum devhtion of the mlm.\ va!ue of . the source
from the true value. This inforwmation .is normally provided by
the mnhcmnr .

L Dose cnhhrators and other xn.:trument.s s

lf a consultant or- outsxdc firm will pcrform :
R _Lhe ‘ralibration of your. radiation survey and
- . monitoring instruments, specify his name, ad-

dress, and ‘the license number. Conlact -the .

~ firm or consultant that will provide the cali-
" "bration to determine if information concerning
- calibration services and: pmcedures has been
“filed with the Commission. If this information

has not been filed, submu it with vour applica-

_ tion.

Secuon 1 of Appendxx 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 apphcation form.  Indicate, by -
" checking the apprapriate box .in Ttem 110 of.

.- Form NRC=313M, ii the procedure described in Cr
-.Append:x D will be fullowed. 1f the protedure - '
vin, . Appendix I' - is ° not fallowed subrx_m '

"...equwalenl pruceuures oo :

b.. Dose Cahb:amr Al radmphamaccuncals
should be assaycd for activity to an aceuracy
of 10% prior to being administered to patients.
The usual method for performing assays is with
a dose calibrator. Upon installation and
periodically thereafter, dose calibrators should
be tesled for accuracy of response for the
energies - commonly used, for geometrical

' varjation, for lmearny of response over the
entire range of activities to be used, and for -
' day-to-dny constancy of opcratmn

Subxmt a descnphon ‘of 'your cahbrauon pro- '

. cedures These should mclude 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. radmacuve matenal in the
_ standnrds

i

(3) The accuracy of the standard

- (8). ‘The. s!.ep-by-step pmcedures Lsed for
- -calibration. S

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

(1) The assa2y method!
(2) The method of calibration.
- {3) 'Ii‘he' 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

10.8-5




ipmcedures

c.
r's du'ec:mns should ‘be followed for calibra-

: e

‘handling’ " equipment,i . storage".
shielding’, fume hoods). at each location’ where
- radioactive . materfal will. be used. Include a

- receipt, storage- (including waste), prepara-
© .. -tion; and measurement of radioactive material.

2 . Submit a diagram showmg the locations of
o "-shxeldmg, the proximity of radiation sources to
.. unrestricted areas, -and. other items related to
' radiation safety. Indicate any wall shielding,
'_specxal storage: area . shielding, or movable
" shiélding around storage areas, generators, kit
;prepamtmn areas, etc. :

For facnit:es . whxch radmactwe material
‘may “become -airborne,  include schematic de-

‘grams_with- pertinent. airflow rates, pressures;
~__=fﬁtranon equipment, and.menitoring instru-
> ments. Draw’ diagrams. to a specified scale, or
HEN mdicar.e dnnensmns .

- able’ l'acmty and equxpment descnptmns

B Item 12 PersonnelTrammg Program Descrihe
“. ithe training -required: for all- “personnel . who

* materials. Include the form of training (e.g.,
;,fomal 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, nursing, house-
keeping, and security personnel, receive prop-
. er instruction in the items specified in §19.12
- of. 10 CFR Part 13, including:

. “a. Areas where radmactive matemal is used
- - or.stored. : .

- b Potentxal hazards assocxated with radio-
: active material..

to their respective duties. -
-d. Pertment NRC reg‘ulauons

e. Rules and reg‘ulatxons of the licensee,

~ f. Pertinent terms-of the license.

upply the mformation requxred in ltem 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- -
-_.::braung ‘dose’ cahbrators will be followed. If
-Appendix ‘D _is not” fouowed submn equxvalent-

ixons

iagx.osnc Instruments. The manut‘actur‘-_-_

f dmgnosnc mstrumema-_ :

description’ of -the area(s) assigned for the'

:seriptions of ‘the:ventilation system in the dia- - :

Fxgures 1 and 2 contam exampies of acc.ept— :

‘-'-}'-__'-'work ‘with ~or’ in ‘the wvicinity of radioactive ' '

_your . procedures ..for . examinin

c. Radiologxcal safety ‘procedures appropnate

10.8-6

. g Thenr obﬁgntlon to rcport unsnfe condx-‘.

“h. Appropnatc rcsponse to emcrgenmcs or
unsale conditions.

i. Their right to be informed of their radia-
u'on e\cposurc and bioassay results.

Locnt:ons where the licensee hns posted or

..made available - notxces, copies of pertinent

; ;.. - regulations, and copies of perunent licenses
S . andlicense- conditions (mcludmg ‘applications

“Item L} Facilities and Equ:pment Descmbe the=

.available: facilities “and equxpment (e.g., “1rémote .

and -applicable correspondence) .us nequired

by 10 CFR Part 19.°
contmers,: oo

Vemfy Lhat perqonnel \sill be propcrly in-
structed _ o o

a. Before assu'ming duties with or in the vi-
cinity of radioactive materials.

b, Du_rin_g annual refresher training.

¢. Whenever there is a significant change in
duties, regulations, or the terms of the
hcense : ' {
Item 13 Procedures for Ordermg and Receiv-
Radioactive Material. Describe | procedures
r ordering radioactive materials, for receiv-
ing materials during off-duty hours and for
notifying - responsible persons upon recexpt of .
radioactive ‘materials.. These. procedures ‘should
be adequate to .ensure that possession limits
are not excecded, that radioactive materials are
secured - at’ all . times . against . unauthorized
removal, and ‘that radiation levels in unre-

_ stricted’ areas do not exceed the hmits specxﬁed
T 1n §20.105 of 10 CFR Part 20 : ! -

Security personnel nursmg personnel or

- anyone else who receives packages during off--
© duty hours should be issued ‘written" instrue-
-~ tions .as to- procedureﬁ to- be followed for re-
_ ceiving, examining, and securing the package,

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. '

’ l
Appendxx E to thxs guide comams sample
procedures and instructions for ordering and
receiving packages containing radioactive mate-

rial.. Attach a copy of your procedures

ltem 14 Procedures for Safely Opening Pack-
ages Containing Radioactive Materals. Describe
incoming
packages for - leakage, contammat.ion. . or
demage; and for safely opening packages in
accordance with §20.205 of 10 CFR Part 20,
Perform the monitoring as soon as practicat e

. after - receipt of :the package of, radicactive

material. The procedures may vary ‘depending-
on the quantity of radicactive material received

" but should, at a minimum, include instructions
for surveying packages, ‘wearing gloves while
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ﬁ:vopemng packages.“ and . checking packing

_-material for contamination after opening. Even

- ‘though' §20.205. exempls certain packages {rom
"~ immediate momtormg, it is necessary that pro-

" cedures be established for safely opening all

' packages contammg rad:oactxve malenal

' Appendm F to lhis guxde contams a descnp-
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 equwalent procedures

Item: 15 General Rules for the Safe Use of Ra-

dionctive Material. Describe the general iIn-
structions to be followed hy physicians and
technologists while working with radicactive
" materials. The instructions should:

. .a. Outline control procedures for obtaining
permxssion to use radioactive matenal at the
- institution. :

b. Explain - ‘what laboratory apparel to wear

“and what equipment to use, e.g., wearing of

laboratory coats and use or 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

o radiochemical fume hoods or gloveboxes

“a. Specu‘y the 5}ueldmg or remote handlmg.

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 preparar.ion and -

admmxslration of panent 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.

- g. Explain requirements for storage of mate~-
rinls labeling o%
of areas where radioactive materials are used.
Describe ‘the shielding used for areas where
- large amounts of bypmduct matenal are
. 'stored.. .

h. Specxfy personnel momtonng devxces to

be-used; where to obtain them, and instruc-

tions for recording exposure results or prop- -

erly turning in per.ionnel monitoring devu:es
for processing at appropriate intervals.

Describe waste disposal procedures to be

rollowed for each type of waste (e.g., liquids,

gases, solids, long-lived, short-lived).

containers, and identification .

Describe contamination control proce-
dures. including prohibitions against smokmg.
eating, drinking, or spplying cosmelics in re-
stricted areas and instruclions for individuals
who prepare doses and radiopharmaceuticals to
monitor their hands after, each procedure and

- at the end of the.day. .

For smailer programs, Appendix G to this

_ gmde contsins an acceplable set of laboratory -

rules for the safe use of radioactive material. -
Indicate,’ by checking the nppropnale box in .

~ Item"15 of Form NRC-313M, if Appendix G

rules will be followed or . auach equivalent
procedures.

Item 16 Emergency Procedures. Dcscrxbc the
emergency instructions to be posted in all fabo-
ratory areas where radioactive materials are
used. These instructions should (a) describe
immediate action to be taken in crder to pre-
vent contaminaliofn 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
Item 16'0of Form NRC-313M, that you wil] follow
the emergency procedures in Appendix H, or
submit .a eopy 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 1o be acceptakle, 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 gmde Indicate, by checking the

appropriate box ‘in ltem 17 of Form NRC-313M,
that you will follow survey procedures in Ap-
pendix I, or submit equivalent procedures. |

Item 18 Waste stpbsal ' Describe specific

‘methods used for disposal of waste byproduct
_matenal A hcensee may dxspose 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 Stste license pumber of the com-
mercial firm selected.

10.8-9
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in’ §20% 303_ of 10 CFR Parl 20.

el ‘Burial in soil m' conrormance mth 5”0 304
of 10 CFR Pm‘l 20 ' .

S d. 'Re'lease"into":the_air in conformance with
L §2D 106 of 10 CFR Part 20.

‘e. Other methods - specifically approved by
- - .the. Commnasxon puxauant to §20 302 of 10 CFR
AN Part "0

~material :waste. by  incinération’ unless
specxfxcauy approved by the Commission.
(See §20.305 of 10 CFR Part 0 )

:\ppendx\ J to l}u: guide cont'lms a form that

. requested -in- liem 18 of the application form.
i’ - .Indicate, by’ checking the appropriate box 'in
ftem ‘18 of. Form NRC-313M, that you will
" dispose of wastes as_specified on the form in
Appendx\ J or atmch equwalent mformmon

_t-'ltcals Describe - special. precautions for. pa-
- fients treated with byproduct material listed in

.~ 10.CFR Part 35. Although Group 1V proce-
- .dures are often performed on an outpatient
‘basis, hospuahzauon is sametimes required.

. Estabhsh appropriate procedures for all pa-
.. tients ~treated with byproduct material and
_-'mclude

Coac Method for preparation and administration

.. of therapeutic. doses of iodine-131. Instruct

e personnel to wear gloves and to open con-
. tainers -of iodine~131 in a fume hood with

...adequate airflow or to take other precaunonary
measures ' to preévent :contamination of them-
selves and surrounding areas.

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

(2) Use of disposable items (e.g.,
_utensils).

dishes,
c'.' 'P?ocedures for surveys of
(1) Unrestricted areas.

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

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

: a samtary sewer in conform-;_
. ance ‘with §20.303 of 10 CFR Part 20. Describe  *
: your ‘methods’ for, contx*olhng ‘the .sewage dis=<"
s posals .of radioactive wastes.in order 1o ensure
hat disposils do.not exceed Lhe lunits Specu‘:ed_‘: L

_..'_Note No hcensee mav dispose of byproduct

* may. be ‘used .to supply the information

Ttem. 19. Therapeuuc Use of Radiopharmaceu~

Groups. IV:_and V, Schedule A, §35.100 of

[Lxcunsees should also perform surveys

(e o, measurement. of . iodine-131 in air; mea- -
" surement of . mdme-lal ‘in the thyroid gland of
. laboratory. personnel contamination surveys of
- personnel “equipment, and facilitiés) to deter-

mine compliance with §§ 0.103 and 20,106 of

. 10 CFR Part 20.])

d. ln_strucuons te 'hursing smff.l

é. Procedures for disposal of wasle.
(1) Patient excreta. [
(2) Surgical dressings.

(3) Disposuble ilems

f. Procedures to he. l'ollouc.d in cas2 of emer=~

-gency surgu*v or death.

£. Procedures for release of pn.ticnts.
(1) Criteria for release of patients. o
(2) Instructions to patients and families.

h. Procedures for bijoassay of personnel.
Significant thyroid uptakes have been detected

- in individuals who open and prepare. oral

solutions of fodine-131 for lherapcunc doses.

Guidance on situations requiring bioassay for .
- iodine-131 and appropriate action levels -may be
found .in Regulatory Guide 8.20, "Apphcaunns-
. of Bioassay for [-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 references are given.in Regulatory
Guide 8.18 and NUREG-0267.

"Appendix K to this guide contains a descrip-
tion of precauuons to be followed for patients
treated  with = iodine-131, gold-198 and
phosphorus-32. Indicate, hy 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-188.

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

*NCRP reparts are available from NCRP Publications, P.O.
Box 30175, Washington, D.C. 20014,

10.8-10




‘. scnptions of

a. 'Ihe ‘areas thr(. sc.sl(.d sourccs wxll he

stored,” including (1) placement and thickness
of shielding and (2) proximity of the storage
area to unrestricted areas.

b. Special oprecautions. to be uscd while
handling sealed sources. .

¢. Special instruclions for nursing card of

- patients who .are trealed with-sealed sources.

(Append;x L 1o this guide conlains a descrip-

tion of procedures to be followed for pnhenls
treated with sealed sources. )

d Your method ror detcrmming tlxe radiation

doses to the cxtremities of personnel h:mdh.ng‘

sealed ‘BOUTrCes.

e. The equipment and shielding availuble for _

transporting sources (rom storage sites lo 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 inventorv, 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
surveyed with a radialion 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 temperary implant sources
have been removed from the patient and {rom
all areas that the patient occupied.

- 'Subtdit 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 rollo“ed or

' -submzt equxvalem procedures.

“ltem 21 Procedures and Preceutions for Use..
) -_wor 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.

Gu!dmce on facﬂ.it!es. equipment, and procedures is aval-
able ‘in NUREG-0257, "Principles and Practices for Reeping
-Occupational Radistion Exposures at Medical Institulions 'As Low
As Is Reasonably Achievable,” Office of Standards Devel-
opment, U.S. Nuclear negumnry Commission, Washington.
D.C. 20555, December 1977. Guidance on hnchythenpy pm-
.cedures’is given on pp 3-16 to 319 of this report. -

Part. 35 'l‘hcse procc.durcs* should mcludc'dc-ﬁ._d

“ Appéendix M his’ guzdu.contams ms:ruc-’-

. “tions..for .. submitting an application’ to' use
‘xenon-133.° The information - raquestcd in Ap-

pc_ndlx M shw\q be submitted

Item 22 Procedures and Precautions for Use .
of Radioactive Material in Animals. Describe
procedures to be followed if radioisolopes will
be used in animals including (a) a description
of the animal housing (acilitics. (b) a copy of
instructions provided to animal caretakers for
the handling of aninals, animal wasle, and car-
casses, (¢) 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 hy
authorized users of radioactive material.

' ltem 23 Procedures and Precautions for Use

_of "Hadicactive Materials Specified in item. 6.b.
" Clearly state .any additional radiation salely
- procedures to be {ollowed while individuals are

using_the materials listed in Item 6.b, e.g., air
sampling, other special surveys, bicassays.

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 bicassays has becn

thoroughly considered and that the ‘proposed
bicassay .program is appropriale for the in-
tended use of radicactive material. Guidance on
bicassay .programs for. iodine-125 and iodine-
131 is provided in Regulatory Guide 8.20.
Guidance for bicassay programs {or tritium and
other radionuclides is available as staff eriteria
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.” Specxfy the frequency with which ‘the
‘badges are changed and .evaluated, and give a

description of the type, e.g., “hole-body.
wrist, or {inger-badge. Where wrist badges are

-worn to moniter 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 lieujof fingertip monitors,
and provide any backup data used to perform
or verify these estimates.

Item 25 (For Private Practice Applicants Only.

Iteni 25.a. State theI name and address of

‘the hospital that has agreed to admit patients

containing radioactive material.
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" from’ the’ hospntal that. has agreed to ndnnt
: patients contammg radtoactwe materxal

" admitted: to the: hospxtal, (1) describe the ra-

-“*'hospital -and (2) “submit a

dpy ol radmuon
: sarety procedures to be fouowe

Item 26 a Lxcensee Fee Category and Licensee
"'Fee: Enclosed may.be selected from information

210 CFR Part 170

‘an . mdxwdual authorized- 'by management to
" represent - applicant . institution or the
signature’ Jof -an individual® physzcxan, in the
ccase. of ‘Category 7C of §170 31 ‘with the date
Cof signature. ,

5 AMENDMENTS TO LICENSES

-Licensees’ ar-e_reqmred 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 monitoring
. .and survey: instruments), procedures, autho-
-+ rized users or radiation safety officer, or
i byp_r_oduct-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

. k- license by number and should clearly describe

- specific. and. should - identify’ the . pertinent

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 one copy shouid

be -submitted, as in the cases for new or

renewal -applications. See Appendix N for
commonly requested amendments.

ltem b Subnut. a cOpy of the letter ot‘ -
;'_-.aut.honzadon. ‘signed by ‘the administrator,

" Item' 25.¢. If pauents treated with thera- .
"'peutic ° quantities_under . this license are

" diation ".detection - instruments * available at the

. ‘pertaining ‘1o mechcal msntut.xons m §170 81 of

ltéms 26.b and c. Provide the . sxgnature of

" the.exact.nature-of the changes; ‘additions, or
» ‘deletions.  References to. previously _submtted
information . and documents:should be clear and -

h information by date, page, and paragraph. A .

8. HENEWAL OF A L!CENSE

An npplicalion ror renewa! of a hcense should" '

" be filed at least 30 days prior to the expiration

date. This will ensure that the license does no!
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.
about 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 physicians' training and experience

'_ .(Supplements A and B of Exhibit A) or make a

. clear and ' specific reference to previous
" . applications on which mdiv:dual users received

approval.

In order to facmlate 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 provxded

a. The reference i5 made in response tc a
particular item of required information (e. -2
bioassay ‘procedures). :

b. The reference is cléaf and specific {e.g.,
title of document, date of submission, page,
and paragraph). '

¢. The referenced document contains all in-

formation required for a parucular item at lhe
time of renewal : .
|

Prepare an’ orxgmnl and . two coples of the

- application. Retain one copy of the application,

with -all attachments, ‘because the license will
require, -as.a conditmn. that the institution

~follow ‘the - statements -and. representations set
-.,,forth in ‘the-application and any- stipplement to

Mail the original and one copy .to the

' Lmense Management - Branch, Division of Fuel

Cycle and Material - Safety, ‘Office .of Nuclear
Material Safety and Safeguards, U.S8. Nuclear
Regulatory Commission, Washington, D.C.
20555. A fee must also accompany renewal
applications, as.indicated in Item 26.s.
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“Paragraph 35.11(d) of 10 CFR Part 35 pro-
vides  that the Commissien will approve a
Clgense application by an institution for medicad
“use  of cbyproduct “materinl if {1 determines,
Samuny © other  things.,  that  the  physician
designated s the fndividual user is adequately
arained  and  expericnced in (1) basic radio-
isctopé handling technugues and €2) the clinjeal
use of bLyproduct material propesed in the
applicatien. Similar criteria are established in
Sparagraph 35.12(¢) of 10 CFR Part 35 for the
approval of licenses for medical use of rodio-
. pharmaceuticals by individual physicicns. Out-
" lined below are training and experience eriteria
that the Commission. with the assistance of its

Advisory.-Commitice on the Medical Uses.of Iso-

topes (ACMUIL), has found acceplablé for phy-
giciuns - who use radiopharmaceuticids.  Each

phyvsician's | training  and  experience  are

examined on a ciase-by-case basis. [ a physi-
cian wishes to use radiopharmaceuticals but

© dees not have the training and oxperience de-~-

seribed. he may submit an application listing
hix .specifie qualifications and these will be
reviewed by the Commission with the assistance
of the ACMUL.

‘1. General Training

" To qualify -as adequately trained o use or

directly” supervise “the use of  byproduct.
~material. listed in. Groups [, Il, and/or .II} in .

83510076l 10 CFR Purt 35, a physicien should
chave: S o
... Training in basic roadio-
" isotope handling tech-
"niques consisting of
lectures, laborutory
sessions, discussion
groups, or. supurvised
-experience in a nuclear
. medicine lahoratory in
© the following areas:

(200 hours)

- (1) Radiation -physics and
instrumentation

(2) Radiation protection (30 hours)

{3) Mathematics pertaining {20 hours)
- 1o the use and measure-
ment of radioactivity

(4) Radiation biology (20 hours)

(5) Hudiopharmaceutical {30 hours)

chemistry

10.8-15

(100 hours)

APPENDIX A

ACCEPTABLE TRAINING AND EXPERIENCE FOR MEDICAL USES
OF BYPRODUCT MATERIAL

(The hours listed next 1o each of the
five subjects above are supgusted
values and should not be interpreted
as specilic requirements. )

L. Expuerience with the types and quantities
wi - bvpraduct material for which -~ the
applicition is buing made, or equivalent
CHhug hours ). ’

¢, Supervised chnical Qdning inoan institu-
tienal  nuelear  medicine program - (500
hours),  The  clindeal teaining shoulid
cover all appropriate types o disgnestie
“procedures and should include:

S Supervised eXamination of patients to
Codeterming the suitability  for radio-
Lisotope diagnosis and recommendation -

on dosagre 1o be presceribed.

{(2) Collabotration in calibriion  of the
dose snd the actual administeation of
the dose to the patient, including
caleulation  of  the radintion  dose,
related measurement, and  plotting
ditla.

13} Followup of patienls when required,
() Study and discussion with preceptor
el case histories lo establish most
approprinte  diagnostic’ procedures,
limitation, contraindication, etc.
Note A:

The requirements: specified in Sections 1.a,
b, and ¢ may be sitisfied concurrently in a 5-
month training. program 1F all three areas ase
integrated into the program. :
Note B: -

For .cach pﬁ‘ysicihh named in' ltem 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 cach stubject covered

in basic training, state where thé training was
otitained, 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 adequuate training and
experience to use Groups 1, I, and III.




Certification’ by the American Board of Radi-.
" ology in Diagnostic Radiology with Special Com-

petence in Nuclear Radiology will bie accepted

" as evidence that a physician has had adequate

training . in basic radicisotope handling tech-

niques . .and ‘has  had - adequate clinical
' expuriencu 10 use Groups 1l and {11. o

Trammg chmrcmcnls for Spccxf'c Dmgnosnc
Procedures .

A, physician who wishes 10 be authorizcd for

" only one or two specific diagnostic procedures

should “have training in basic radioisotope

. handling techniques and clinical procedures

commensurate with the procedures and guanti-

o lies of byproduct material being requested.
‘Such requests will be examined on a case-by-

case basis by the Commission with the

nssislnnce.of the ACMUL. -

3. Tr:unmg Requircments for Therapy Procedures

involving Radiopharmaceuticals.

To quali_fy 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. Traini'ng in basic radioisotope handling
techniques (80 hours) including:

(1) Radiation physics and (25 hours)
instrumentation

. (2) Rédia_tion protection (25 hours)

(3) Mathematics perlainihg '(‘lD 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. Chmca! trammg in spccmc therapy pro-
cedures:

For Groug 1V

(1)-[odinc-131 for treatment of hyper-
: thyroidism and/or cardinc  condi-
. tions: :

"Clinical experience in the diagnosis
of thyroid- function .and active par-
“-ticipation - in the treatment of 1en

g’ atients.

(2)'_Phosphorus 32 for treatment of poly~-
cythemia vera, leukemia, and/or
.bone metastases: '

Treatment of three patients with any
combination of  these three condi-
tions.

{3) Collvidal phosphdrus-!&‘z intracavitary
treatment:

Activ_é _participation in the treatment
of three¢ patients.

For Group ¥

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

Clinical experience in diagnosis of
thyroid function and treatment of
hyperthyroidism and/or cardiac dys-
funciion and aclive participation in
the treatment of three palients with
thyroid carcinoma,

(2) Collvidal gold-198 for iniracavitary
treatment:

Active participation in the treatment
of thre¢ patients.

4. Training Requirements for Therapy Procedures
Imol\mg Sealed Sources

To qualify us 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 radicisetope handling
techniques (200 hours) consisting of
lectures, laboratory sessions, discussion
groups. or supervised experience in the
{ollowing areas:

(1) Radiation physics and (110 hours)
instrumentation

(2) Radiation protection (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 euach of the

four subjects above are suggested values

and should not be interpreted as specific
requirements. )

‘b. Clinical tridining in specific therapy pro-
cedures:

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




"Active pra'clnce in. lherapeuuc radiol-
- ogy with a minimum of 3 yenrs
_expenence

(2):
o ment of superficial eye disease:

Beta ray apphcators for the treat-

' Ac_uve-prncﬂce in therapeutic radiol-
ogy or ophthalmology and experience

in the therapeutic use of beta rays
or soft X-rays.

Note:

Bvidence of certification by the American
Board of Radiclogy in Radiology or Therapeutic
Radiology, certification as a British "Fellow of
the Faculty of Radiology" (FFR) or "Fellow of
the Royal College of Radiology"” (FRCR), or a

Canadian certification from the Royal College of - '

Physicians and Surgeons (RCPS) may be sub-
mitted in licu of the information requested in
Sections 4.2 and b gbove.
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APPENDIX B

MEDICAL 1SOTOPES®* COMMITTEE

Rcsgbn'sibﬂilg

The commmee is rcsponsxble for

1. 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 regulatxons
and the conditions of the license."

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

‘Duties
The commxttee shall

1.. Be familiar with all pertinent NRC reg’ula-

~ tions, the terms of the license, and infor-

- mation submitted in support of the request
for the license and its amendments.

2. ‘Review the training and experience of any
individual who uses radioactive material
(including physicians, technologists, physi-
cists, and pharmacists) and determine that
the qualifxcauons are sufficient to enable

" them to perform their duties safely and in
accordance ‘with NRC regulations and the
condmons of the Hcense.

| >3.-,.;'?Estabhsh a program “to ensure that all md:-

" viduals  whose duties.may  require-them to
: r.‘_wox'k m the vncmlty of rad:oacnve material

“*Alternative ‘Utles are "radioisotope” or "radiation satcty"-

committee.

(e.;p., nufsing, 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 safelv 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

sysiem.

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

8. Maintain written records of all committec
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 : :

: -_'Meer.mg F requency

) The mt.dxcal motopes committee shall mecet as

often as necessary to conduct its business but
not less than once in each calendar quarter.
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1.

E Minimum range: : mr/hr to ‘mr/hr
Maximum _raﬁge: - . mr/hr to mr/hr
b. Manufactﬁr-er‘s naxhc_:: '
| Mahufactiirer's model number:
- Number of instruments available:
: ?Iixfaimum ra_hge L mr/hr tb mr/hr
- M:ikimuxﬁ 'k"ange e mr/hr to mr/hr
2. Dose ciﬂibrator
Manﬁfacturer's name:
Manufacturer's model number:
"Number of instruments available:
"~ 3. Diagnostic instruments
S : Manufacturer's
- Type of Instrument . Name Model No.

INSTRUMENTATION

Survey meters

a. Manufacturer's name:

Careoi

Manufacturer's mode! number:

Number of instruments available:

‘4.  Other
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APPENDIX D

CALIBRATION OF INSTRUMENTS®

_ Section 1

METHODS FOR CALIBRATION OF (X- AND GAMMA-RAY) SURVEY METERS,
INCLUDING PROCEDURES, STANDARDS, AND FREQUENCY

. A. Calibration of survey meters shall be
perf_armed with radionuclide sources.

1. The sources shall be approximate_poin@'

soureces.

. 2. The source activities shall be traceable

C within 5% accuracy to the U.S. National-

. Bureau of Standards (NBS) calibra-
. tions. ' -

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

4. ‘Bach 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% of full scale.

5. The cxposure 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 .420% will be considered accept-

. . -able if ‘a calibration chart or graph is
. prepared

instrument.

. Note: =

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 Dese Calibrator

jonization Chambers (or the Asgay of Badionuclides.”Copies may
be obtained from the American National Gtandards lastitute,
Ine., 1430 Broadway, New York, New York 10018, :
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" and attached to ‘the

1. Before each use and also alter cach
survey to ensure that the instrument
was operational during the survey.

2. After each maintenance and/or battery
change. ‘

3. At least quarterly.

iIf any reading with the same geometry
is not within 2£20% of the rcading
measured immediately after calibration,
the instrument should be recalibrated
(see item A).

C. The instrument must be calibrated at Jower
energies if its response is energy
dependent and {t is to be used to measure
in the Xe~-133 or Te~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.

T B L ) .'Het.:ﬁl‘..dS'Of the. ébﬁv’e items~A, B-2, .B-S.
.* Sources .of 'Cs<137, -Ra-226, or:Co-60 are ap~"~ = - -

- ..and ‘C:must be maintained.

E. 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
caleulate the exposure rate at
other distances. -

b. The'}ladjoactive Decay Law may be
used to calculate the cutput at
other times after the specified
date.’




2. ..Inverse Squ ire Law ) S R is: exposurc rate t units of

. o time. laler _ :
5 (R)(Rz) _ ' SR ' -
o , : . o o -'1‘-1'/2 and § are in- the same: units (years.
X .- _P1 S o R B _ .months _days, etc. )
e P'z | ' . ' | o " T1/2 '":s.:':.'l:dionuchde half-life
Expcsure rate at Py: . "~ 't is number of units of time
. : : clapsed between calibration
2 _ ‘ and present time
(P ) (RS Ay .
Ry= ) 1% S 4. Example: Source output is given by
(PZ) calibration certificate as 100 mR/hr at
where 1 foot on March 10, 1975. Radionuclide

half-life is 5.27 years.
S is the point source

_— : §uesuon: What is the output at 3 feet on
R, and R are in the same units (mR/hr arch 10, 1977 (2.0 years)? : .
1 2 or R/hD) - R :
L a, Output at 1 foot, 2.0 years after
l"1 and P2 are in .the same units (cen- calibration date: . .
o timeters, meters, feet, etc.) (0.693 % 2.0)

R= 100 mR/hr x €
= 100 x 0.77 = 7T mR/hr at 1 (oot

3. 'Radioactive Decay Law

. Exposure rate t units of time after

specihed calibration date _ _ ' on March 10, 19717.
N ' 0.693 o : '
_ on. . [T'— xt} o ‘b. Output at 3 feet, 2.0 years after cal-
Rt_-"n- .x_ e /2 K c 1brauon datc , B
Lo, where S Ry feet = LLLJ » X 11 mRhe
3 S Ruz_alnd.'ﬁ’t are in the units. mR/hr or . oo A3 feet) ’ Yy
| o R/br . O -'§x77‘88lehrat .
: Ro is exposure rate on specified 3 feet, 2.0 years after S
calibration date calibration.
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’ : 3 : . _CALIBRATION OF SURVEY INSTRUMENTS

Check ap pmpnate items.

1. Survey instruments wul be cahbrated at least annunlly and foUomng
repair.

2.  Calibration will be performed at two points on each scale.
The two puints 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 210% of the
S _ calculated or known values. for each’ point checked. Readings
e within $20% are considered acceptable if a calibrauon chart or
o ‘graph is prepared and attached to the i >trumem
3. Survey instruments will be cahbraled
a. By the manufacturer
b. At the licensee's facility
(1) Calibration source

Manufacturer's name

Model no.

Activity in millicuries

Accuracy

Traceability to. pnmary standard

- : _ (2) The cahbrauon procedures in Section 1 of Appendix D
. o T will be used ,

or
.(3) The step-by-step procedures, mcludmg radiation safety
. _procedures are attached.
c. . By a consultant or. outsxde fxrm o
' (2) Locanon -

P B (3) Procedures and sourcen

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

are attached-
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Sccnon 2

\gaps_ﬁmx'n (Continued). -~

METHODS FOR CALIBRATION OF DOSE CALIBRATOR

‘Al mdxophamaceuncals must be assayed for

- acmnty ‘to ‘an - accuracy of 10%.. The most .
- > common instrument for accomphshmg this is an .~
. ionization-type dose calibrator. The instrument
. must be-checked.for. accurate. operation’ at -the

, . time of mstananon and penodxcany Lhereafter

'A'."_ Test for the followmg

l'. '-Instrument hnearity (at mstallnuan and :
_ 'qu@rterly 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 repaxrs) i

: C'.'-‘ ) Daﬁy or hefore ench use ot’ the mstrument

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 indj-
-cate the need for instrument repmr.
adjustment or recahbration

2. Measure and record the apparent ac- :
© -tvity of a lopng-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 ascertzain that the measurement chamber
liner is in place and that instrument zero is
properly set (see manufacturer's instruc-

E. Test of !nstrument Linearity

The. Imearity of a dose calibrator should be
ascertained over the entire rangc of activ-
ities employed. This test will utilize a vial
of Tc-989m whose activity is equivalent to
the . maximum anticipated activity to be
assayed (e.g., the first elution from a new
‘generator). :

tions). F.
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1. Assay the Tc-99m vial in the dose cali-
brator and subtract background level
*.to obtain net activxty in millicuries.

2. 'Repeat step | at time intervals of 6,

‘24, 30, and. 48 hours after the xmual
. assay. ) :

S R Usmg the 30-hour acnwty measure-

" ment as a starting point, calculate the
_ predmted ‘activities at 0, 6, 24, and 48
- hours using the followmg table:

Assay Time (hr) Correction Factor

0 32
6 16
u 2

- 30 1
a8 - 0.125

"Exam 'ple If the net activity measured
at ours was 15.625 mCi, the pre-
_dicted - activity for 6 and 48 hours
would be 15.625 mCi x 16 = 250 mCi
and 15.625 mCi x 0. 125 = 1.95 mCi,
respectively. . : :

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

5. The activmes plotted should be within
'45%" of the. predicted curve if the
instrument . is :linear and functioning
- properly. Errors greater than = 25
" indicate the need for repmr or ad;ust-
ment of the mstrument. :

6. If instrument hneanty 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 confxguration 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 wvariations are significant,




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

To measure varxauon with volume of hqu:d
a 30-cc vial containing 2 mCi .of Co-57 or

other appropriate radior_xuchdc in a’ \olumc.: B

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 slep 1.

3. Selecl one volume as a smndard (such
-as the volume of reference standard
used in performing the test for instru-
ment -accuracy), and calculate the ratio

" of measured activities- for cach volume

to the reference volume activity. This -
represents the volume correctxon factor

(CF).

. Example: ‘If activi‘t.ies o!‘ 2.04, 2.02,
and g 00 mCi are measured for 4, 8,

~ and 10 ‘ml volumes -and 10 ml 15 the

'reference volume selccted T

4 ml Volume CF %—gg

=0.98 -
4. “Plot t_he correctmn .factoré 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-
s figuration as Lhe sample measured.

6. Sumlarly, the same activity of Co-5T in
- a'syringe may be’ ‘compared -with that of

: 10 ml in & 30-cc'vial and-a correction
fac tor raay be calculated.

7. 1t should bé noted that differences of

200% in dose calibrator réadings
between glass and plastic syringes
“have been observed for lower-energy
. radionuclides such as 1-125. ‘Hence,
adequate correction factors must be
established for this type of syringe.

10.8-27

An alternate to providing syringe cali-
‘bration factors is to simply assay the

" stock vial before and alter mlmg the
syringe. The activity in the syringe is
then. the difference in the two readings

- (with .a ~volume correction if sxgmf—
- xcam.)

G. Test For Ihslrumenl 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 conﬁgurauon

The lower-energy reference standards
{Tec~98m, .Xe-~133, 1-125) must be in vials
with the same thickness of -glass as the
actual samples to be measured for best

nccuracy '

1. Assay -the ruference 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 resulis.

3. The average activity determined in

~ .step 2 should agree with the certified

“-activity .of the reference source within
159 af ter decay corrcctmns

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 nut 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 viith 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-9%9m, 1-125, etc.), 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-traceabl: stand-
ards. Keep a log of these initial and
subsequent readings.




i ..‘.:',;' H. 'qut'_for Instrument Constancy . 5.

) Aséay_two reference sources such as Cs- 6.

137 “and . Co-57 ' using & reproducible
~ -geometry . before each daily use of the
: ._inglt_lrt_._upen_t." o ' o ’ : ;

1. 'A$say_'~each reference source using the ' T.

. appropriate instrument setting (i.e.,
. Cs-137 setting for Cs-137)." '
2. Measure background level at same in- .-8
© . _.strument setting. . : :

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

_11. : For"ea_ch source, plot net activity

- versus the day of the year on semi-log .
graph paper.: ’ '

100828

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

instrument repair or adjustment.

lnves‘l'igate high.er. 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 Lincarity Test
(Check as approﬁriate) -
First elution from new blo;SS/Tc-SSm generator
or

Other* (specify)

B. Sources Used for instrument Accuracy and Constancy Tests

Activity '
Radionuclide {mCi) Accuracy
Co-S'I
Ba-133
Cs-137
c. The procedures described in Section 2 of ‘Appendix D will be used

for calibration of the dose ¢alibrator'
or

Equivalent procedures are attached.

*M_ust be equivalent to the highest activity used.
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APPENDIX E

PRDCEDUBES FOR OHDERING_.ANﬁ RECEIVING RALIOACTIVE 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

.paékages 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 bLelow.

' SAMPLE MEMORANDUM

MEMORANDUM FOR: Security Personnel

FROM: John Jones, Administrator

SUBJECT:
: MATERIAL

RECEIPT OF PACKAGES CONTAINING RADIOACTIVE

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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) 10.

' DISPOSITION OF PACKAGE AFTEi: INSPECTION

RADIOACTIVE SHIPMENT RECEIPT REPOKT

P.O. ¢ " Survey Date ' Time

Surveyor

.~ 'CONDITION OF PACKAGE:

O.K. ' Puhclurca' o .”Sla'tfhs o Wet
Crushed Other o '
RADIATION UNITS OF LABEL: | Units: (mRem/hr)

MEASURED RADIATION LEVELS: .

‘a. Package surface mRem/hr

b. 3 feet or'l meter from surface mRem/hr

DO PACKING SLIP AND VIAL CONTENTS AGREE?

a. -ﬂad:onuchde ___yes ____ no, - difference
. b. ;;_.Amount . yes __no,ﬁ'-_, difference
" ¢. ‘Chem Form - yes . no, difference

. WIPE RESULTS FROM: |
“a. Outer ______CPM=__._ DPM

eff = ()
" b. Final source container CPM = . DPM
eff = ( )
SURVEY RESULTS OF PACRKING MATERIAL AND CARTONS mRem/hr,

CPM

IF NRC/CARRIER NOTIFICATION REQUIRED GIVE ‘TIME, DATE, AND PERSOI\S
' NOTIFIED.

Signamré Date
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. '-_'Radxatxon Safetv Officer.

-"jMeasure ekposure. rate ‘at '3 feet _
- ‘package surface and record: -If >10 mR/hr,
' stop’ procedure: and noufy Radmtxon Snfe:}_

TC

Y "Put on gloves '

PROCEDURES FOR SAFELY "OPENI

NG PACKAGES CONTAINING

RADIOACTIVE MATERIAL

-.\’xéﬁéuy inspect package for any. sign of -
- .damage

(e.g., wetness, crushed). .If~
damage is noted,. stop pmc;durc and noufv

f rom*

_fﬁcer

'\leasure' surface e\posure rate and zecord o
1 >200 mR/hr, stop procedurL and notu‘v'
R adlatlon Safely Offxcer P

Open the outer. package (followmg manu-.
_ractu:ers
- remove pacKing slip. Open inner package.
.- .-to. verify contents (compare ‘requisition.,’

- packing " slip,, -
. _check integrity of f{inal source container
... {(inspecting for breakage of seals or vials,

directions,” 'if supplied). and

and 'label ‘on botile), and

‘6. Wipe external

" Joss of liquid,. discoloration of packaging
“materisl). Check also that shipment does
not exceed possession limits.

surface of f{inal source
_container - with .moistened cotton swab or
filter paper held with foxccps assay and
record .

a3

.Momlor the packmg material :md pnck ages
o :-'for Lontammuuon before dxsca: dmg '
as radioactive

a. If co_ntammat_ed.. treat

" waste,
~ b. If not. contaminated, obliterate radia-
: tion labels befou. dxbcaxdmg in regular
lrash

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 ag.unsl the spread of contamination
as necessary.
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Wear storalory coals or oLher prolective
clothing at all: times ‘in areas where mdm-,

' active materials are used.

'Wear disposable gloves at all times whlle

handling radioactive materials.

Monitor hands and clothing for contamina-

tion after cach procedure or before leaving
the area.

. Use syringe shields for preparation of

patient doses and administration to patients
except in circumstances such as pedxalrxc
cases when their use would compromlse the

' palmnt‘s wel! ~being.

Do not 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 prescnbed _.
--dosc by more ‘than 1096 .
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Appst;iosx' G

'I

10,
1.

12.

13.

‘badge -or TLD®
. where radioac. ive. materials

GENERAL RULES FOR THE SAFE USE OF RAD!DACTIVE MATERIAL

wcar parsonncl momtorxng devices (fxlm
¢ -all times while in areas
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.
Dispose of radioactive wasle only in

specially designated receptacles.
Never pipeué by mouth.

Survey. generator, kit preparation. and
injection areas for contaminatlion 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. ‘

Mwnys transport radioactive material in
shielding containers.




B - I

remote handling tongs.

- radioactive waste container,

APPENDIX H

EMERGENCY PROCEDURES

' '“'.Mmor ngll _ '
‘.l. ZNOTIFY Nonfy persons in the area thal a
o spxl] ‘has occurred , o

. -'PREVENT THE SPREAD: Cover the spill
_ with absorbcnt paper.

CLEAN VP Use disposable gloves and
Carefully fold the
absorbent paper . -and' pad. Insert into a
plastic . bag " and dispose of in the
Also insert
into_the plastic.bag all other contaminated

" maxcrm!s such as dxsposable glovcs

| SURVEY: With low-range. - thin-window

G-M. survey meter, check the area around
the spill, hands and clothing for contami-

" nation.

REPORT Report mcxdem to the Radiation
Safety Officer.

Major Spills

CLEAR THE AREA: Notify all persons not

.involved in the spill to vacate the room.

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 -
prevent the spread.

"CALL. FOR
‘Safety Ol‘fxcer unmednaxely

pot_cntinily contaminated to

SHIELD THE SOURCE: If possible, the
spill should be shiclded, but only if it can
be done without f{urther contamination or
without  significantly increasing your
radiation ecxposure.

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

and

HELP: Notify the Radiation

PERSONNEL DECONTAMIN!\TION 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 .4

AREA SURVEY PROCEDURES. .

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

Laboratory areas where only small quanti-
ties of radicactive 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 contaminnnt involved.

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

a. 'Locntxon date, and type of equipment
© used.

- b. Name of person conducting the survey.

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

d. DMeasured 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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APPENDIX J

WASTE DISPOSAL

-l;_ quuxd waste mll be dxsposed of (check as " Disposed »f by commercial waste dis-

} ' appmpnatc) _ posal service (sec also item 4 below).
b By commercml waste dnapoaal aewu.e Other (specify):-
B o v(see also m_m 4 belou)
S 1) the am_lary sewer system in 3. Olher sohd waste will be (check as appro-
. ~ - . accordance “with §20.303 of 10 CFR _ priate)’

Part 20.
- Held for decay until radiation levels,
Other (specify): - ' as measured with a low~level survey
~ meter and with all shielding removed,
have reached background levels. All
radiation labels will be removed or

. . 2. Mo-99/Tc-39m generators will be (check as _ obliterated and the waste will be
. appropriate) disposed of in normal trash.
“Returned te the manufacturer for Disposed of by commercial wasle dis-
disposal. posal service {see also item 4 below).

Held for decay until radiation levels, Other (specify):
as: measured with a low-~level survey
meter and with all shiclding removed,
have reached background levels. Al 4, The commercial waste disposal service used
radiation labels will be removed or ob- will be '

literated and the generators disposed

of as normal trash. (Note: This method

L of disposal may not be practical for {Name) {City, State)
o generators containing long~lived -
. : radicactive contaminants.) NRC/Agreement State License No.
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THERAPEUTIC USE OF RADIOPHARMACEUTICALS

All patients treated with iodine-131 or
grold-198 will .be placed in a private room
with a toilet. The room and toilet areas
more likely to be contaminated wil bhe
covered with protective malerial as appro-
priate to the zmounts 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 difficull 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 used 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-
--dxately after. administration of the treat-
~ment: dose. A copy will be posted on the
. pancnt's chart -

R -Radiatmn 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 {rom the

patient's room and, if necessary, will be

held l‘or decay

'Disposable plates, cups, cating utensils,

:tissue, surgical dressings, ‘and other
‘similar waste ‘items will be. placed -in - a

' ".'“Specmlly 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.

. '.'Nondisposnble items used for these patients
-will be held in plastic bags in the pahent'
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 decen-
taminated, as appropriatc.

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

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

Nursing Instructions

a. Nurses should spend only that amount
of time near the patienl required for
ordinary nursing care. Special restric-
tions ‘may be .noted on the precaution
sheel on the patient's chart., Nurses
should read these restrictions 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
vigitors are in the room and wvisitors
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 urinals, bedpans,
emesis basins, or other containers



having any material obtained from the

+ body .of the patient. Wash gloves . .
- - before removing and then wash hands. - -
o . The gloves should - be .left in the -

patient's’ room’in the desxgnmed waste

container. These gloves need not be

: sterﬂe or surg:cul in type.

D:sposable items shnuld be used in the
" ¢are ‘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 _.designatcd ‘waste
contnmer '

. Al clothes and bed lmens 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

.’;f’Au 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 Officer 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
-~ over to the’ Radiation Safety Officer or "
- his designee Handle these. dressings.
..only - with “tongs or. tweezers Wear

| disposnble gloves
¢ For. iodine-lal paﬂents_ o

-»"’”(1) Urine from mdine-ml patients wm= .
. -.'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 wnler after
‘use. -

(2):11. the nurse helps to collect t.he.:" .
-excreta, disposable gloves should " - -

‘be. worn. Afterwards, hands should
‘be: washed ‘with the gloves -on and
again' - after the gloves are

removed. The gloves should be -

placed in the designated waste
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container for disposal by the
Radiation Safel_v Officer or his
-desxgnee ’

3) stposnble .plales; cups, and

© eating. utensils will be used by pa-
: uents who are treated with iodine-
131 . . .

(4) Vomiting wiihiix 24 hours 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, c¢all the Radia-
tion Safety .Officer or his desig-
nee, Ext, : ‘Meanwhile,
handle al conmmmatcd ‘material
with" disposable gloves and avoid
sprendmg contammation

(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 Rndiauon
Safety Omcer or hxs desxgnee

St nursé; anendant, or anyone else

. knows or. suspects that his or her.skin

Ser clothing. inéluding shoes, 'is con~
;. taminated, noufy the Radiation Safety .
-Officer -or- ‘his . designee umnediately

" This’ person should remain in an area
-adjacent to 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.

;.IWhen the : pauent is dmcharged. 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.




U Date:

NURSING INSTRUCTIONS FOR PATIENTS TREATED WITH
PHOSPHORUS32, GOLD-198, OR IODINE-131

Patient's Name:

Room No.: Physician's Name:

Radioisotope Administered:

Date and Time of Administration:

Dose Received: Method of Administration:

Exposure Rates in mRem/hr

Date 3 feer from bed 10 feet from bed

(Com'p_ly with all checked 'i;ems.)

Visiting time permitted:

Visitors must remain - from patient.

Patient may not leave room.
Visitors under 18 are nol permitted.
Pregnant visitors are not permitted.
Film badges must be worn.

-~ OO WD -

AR

Tag the following objects and fill out the tag:
door

bed

chart
wrist - _
8. Gloves must be worn while attending patient.

Patient must use disposable utensils.

10. Al items must remain in room until approved by the Radiation Safety Officer
- or his des:gnee

Tl |

11. _: Smokmg’ is not permilted

12, '_ Room is -not 1o be released .to Admxttmg Offxce until approved by the Radiation
-~ - Safety. Officer.or his. designee '

13, 'Olher mstrucuons

In case of an emergency contact:

" Name 3 On-duty/Off-duty Telephone Nos.
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APPENDIX L

THERAPEUTIC USE OR SEALED SOURCES

All patients treated with brachythuerapy
sources will' be placed in a private room

- with. toilet.

-_"I‘h'e patient's room will be properly pusted
in accordance

with  §20.203 of 10 CFR

Part .20.

“patient’s  room  and
surrounding  areas will be conducted as
soon as pruacticable after sources wre
implanted. Exposure rite measurements will
be taken at the patient's bedside. 3 fect
(or 1 meter) from the patient, 3 feet (or ]
meter) {rom 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,

Survevs  of  the

Immediately after sources are implanted
the form "Nursing Instructions for Patients
Treated with Brachytherapy Sources™ will
be completed and placed on the patienl's

-chart.

Radiation levels in unrestricted areas will
be maintained less than the limils specified

in paragraph 20.105(b) of 10 CFR Part 20.

* Nurses caring for brachytherapv palients

will 'be assigned {ilm badges. TLD finger

badges will also be assigned to nurses who

must provide extended personal care to the

patient,

At the conclusion of treaument, a survey
will be performed to ensure that all source:
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 designce with any ques-
tions about the care of these patients
in regard to radiation safety
precautions.
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b,

gvnecologic

Nurses should spend only the minimum
time  necessary  near o piatient  for
routine nursing care. Oblain and wear

a film badge. -

When a nurse receives an assignment
to & therapy patient, a film or TLD
badge should be obtained immediately
from the Radiation Safety Officer or
his designee. The badge shall be worn
only by the nurse te whom it is issued

and shall not be exchangred between
nurses.
Pregnant  purses  should not be as-

signed to the personal care of thesc
patients.

Never touch needles, eapsules, 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
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 sotirces
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- to
ensure that no dislodged sources are
inadvertently removed.

Thesce 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 wxl] be limited to' those 18
years of age or over, unless other in-
structions are noted on the pru.auunn
sheet on the patient's chart.

Visitors should sit at least 3 feet {or }
meter) from the patient and should
remain - no  longer than the . time
specified on the form posted on the
patient's deor and on his chart.

No nurse, visitor, or attendant who is
pregnant should be permitted in the room
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of a pnllent while brachy lhemp} sources

are implanted in the patient. Female
visitors should be asked whether they
are pregnant.

Emcergency Procedures

(1) If an implanted source becomes
joose or :;cnara!r.d fram the pa-
lanl or

(2) If the patient dies, or

(3) If the patient requires emergency
surgery, immediately call

I‘clcphonc No. {duys)__
(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
lemporary implants have been removed
prior to discharging the patient.



Room _Nur_nbcr: ' Physician's Name:

~ -Patient’s Name:

NURSING -INSTRUCTIONS FOR PATIENTS TREATED
" WITH BRACHYTHERAPY SOURCES

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

'(_C_dmply_. with all checked .items.)

- L.

RSO

w

[= B S

10,

‘Wear film badge.

Wear rubber gloves.

Place lnﬁﬁdry in hnen bag and save.

Housekeeping may not entel; the room. |

Patient may not have visitors.

Patient may not have pregnant visitors.

Pax.ieht may not have visitors under 18 years of age. _ '

A diﬁmissal survey must be performed before patient is 'discharged.
Patient must have a private room. | |

Other instructions.

o/
Name On-duty/Off-duty/Telephone Numbers
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APPENDIX M

PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE GASES
{e.3., ‘XENON-133)

The following information should be submitted
in support of requests lo use xenon-133:

1.

Quantities to be used
a. Patient information

(1) Number of studies expécted 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.

- ¢. All'areas where xenon is used should

‘be under negative pressure. State how

_you will ensure that all airflow rates

" -gre’ maintained as specxfxed in’ this
- ’u.apphcanon

R Prot_:ed_ures for_Ro'uu'ne' Use

a. Describe the procedures to be followed

for routine use of xenon-133,
particular. attention 1o
safety factors.

giving
radiological

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-
isties. (Inclusion of a brochure ‘would

- be helpful ) .

- e .-'Descnbe any specml procedures that -

.. you plan to:employ 'to-reduce 1eakage,
e.g., use of nose clamps or spccxal
_ -_enclosures

4.
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d. For .

Emergency Procedures

Describe the emergency procedures to be
used in case of an accidental relcase of
xenon-133. This should include such con-
siderations as temporary cvacuation 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 inhale 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 107% 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 sterage, 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. Al sources of
loss must be considered when estimaling
the: fraction -of xenon-133 that is lost.

The - following procedures may be used to
caleulate the air concentration of xenon-133
in restricted areas:

a. Estimate the makimum 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 wvolume of air __a\mldble per week
for dilution of the xenon-133 (V).

restricted areas, §20.103 of
i0 CFR Part 20 requires that

8 x'f <1 x 107 yCi/ml.



Samplc Prob!en;’ '

" 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 cnsure compliance with
§20.103 of 10 CFR Part 207

" Maximum activity used per week

\'._ 10 mCi . 10 patients
@~ patient © T week

L uCi
x1x10 mLfi

Ci
weck

1&105

Assume-a loss rate of 20% (f)
Axf
1 x 10°% uCi/ml

V=

- Lx 105 uCi/week x 0.20
1'x 107% pCi/ml

2.0-x I0% ml/week.

The required ventilation rate is

2.0 x 10° ml/week
40 hr/week

. 1.7 x 10% ml/hr

- 3 3
Te7mmn = 30 ftd/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 ft*/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. l(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 Weck
(ft3/min) ____(mCi)
100 67.9
500 339.7
1,000 679.4

Methods of Xenon-133 Disposal

Dilution through Exhiaust Systems (less
desirable).

One method for disposal of xenon-133
is. by release o 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(c) 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 @s 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 pCi/ml.

Many facilities do nolt have sufficient
airflow to achieve the necessary
dilution. The following procedure may
be used to estimate the concentrations
of xenon-133 in effluents to unrestrict-
ed areas.

. (1) Estimate 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) Calcilate Lhe'airrlow per year'.(V).

(4) Calculate the average concentra-
tions for unrestricted areas. Sec-
tion 20.106 of 10 CFR Part 20
requires that

C=§ <3x 1077 Ci/ml.
(5) Sample Problem

A nuclear medicine lahoratory
plans to use 10 mCi per patient




and will perform a maximum of 10
studies per week. A fume hood is
available for disposal of xenon-133
und has a mecasured airflow of 168
ft/min with an opening of 8 ft2.
What is the average concentration

of .xenon-133 at the point of re--

lease from the fume hood exhuust?
{NOTE: All xenon that has been
relecased, e.g., collection bags,
filters, must be considered.)

A = 10 patients 10 mCi 108 pCi
week: patient mCi

52 weeks
yr

5.2 x 10° uCi/yr .

168 Lfn x B 12 x 1.49

x 1010 f’%‘tl/n{m

ft . ypio mi/yr
Vs 13t x 1.49 x 10 {F"ﬁ!ﬁﬁ—

2.01 x 10! mi/yr
C = 5.2 x 10% pCi/yr
2.01 x 15’-}’ ml7‘yr

C = 2.6 x 1077 pCi/ml

X

3
"

<
1

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.

_ Avefa’ge Release of
Exhaust rate

Xenon~133 per Week -

(f1*/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, Sutton'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

o described.

. 'Adsorptxon onto Chnrcoal ’I‘raps

_ “'This is. the’ disposal imethod - of, choice
"-".The advantage of -this disposal. method is

10.8-53 -

1 f13/min

1 weék

that xenon-133 is tra; v+2 'nlo charcoal
or other adsorbing m-.iwm. Filters con-
taining xenon-133 are uien slou.d l'or
" decay. .

One difficulty with this approach is ihél .
charcoal is not 100% efficient for trapping .

xenon=-133. If this is your method of dis- . -

posal, vou should consider the following
points. : : ' o

(1) Describe how you will handle the
problem of leakage from such trap-
ping devices. If the exhaust s
vented 1o the outdoors (UNRE-
STRICTED AREA)., show that air -
concentrations of xenon-133, awver-
aged over 1 year, do not exceed 3 x
107 pCi/ml. (See example in item
6.a.)

(2) Describe how you will ensure that
collection and trapping devices are
performing accoraing 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-
fty to restricted areas, ventilation,
and an evaluation of average concen-
trations. of -xenon-133 in air. (See
example in item S.e. ) C

USEFUL CONVERSIONS

1 mCi = 10% uCi
113 = 2.832 x 10°2 m3 = 2.832 x 10 m!
= 1.699 x 10° mi/br

6.797 x 107 mi/40-hr week

1.484 x 10%° ml/yr

]

168 hr

REFERENCES

Blatz, Hanson, Radiation Hygiene Hand-
book McGraw-Hill (New York, 1959), pp.

. Cember, Herman, Introduction lo Health
“Physics,  Pergamon Press (New York,

.« pp. 334-9.




APPENDIX N

GUIDANCE ON REQUESTS FOR LICENSE
AMENDMENTS AND LICENSE TERMINATIONS

Lxc:.nbc .-\mcndmcnl Requests

~ (1) Give NRC license number (mth

. specific references as indicated in

. ltem- 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-

#See §35.100 of 10 CFP. Part 15.
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dix A to this guiddé, and year of
certification; or

" a. “Teo add a new user . . )
T : : (3) Give information requested in Sce-

(I) Lm'e NRC hc.en:e number (\sith li'on 3 of Appendix Ato this guide

- .specific references as’indicated in (x.q.: 80 hours training in ptlsxc
“Item ‘6 of this guide) under which’ radioisolope handling technigues
the person was previously listed as and  clinical  experience as  de-
a user, if applicable; or . scribed in Section 3 of Appen-
o S dix A).
(2) Give Agreement State ki.ccnse num-
:furmipggef;gglyirx{:;;l;ll?;agma ocl?p.\' d. To add a user for Group VI¥

.’-(3) Send letter of'request. a'tmching (1) Give NRC license number  {with

Supplements A *-and/or: B (see . specific references as indicated in

" Ttem 8 of this guide) il new user Item € of this guide) under which

T has not been previously appm\ed- the person was previously listed as

" for th).s type of hcc.nqz. 4 user, if applicable; or
o (2) Give evidence of cerlification by
. ; -111%
.b'f To :fdd a ulscr for_‘t,roups 1-11 the American Board of Radiology in

YN s PR e . Radiology. or Therapeutic Radiolo-

(1) Give NRC license: number (with ) . » e vreaiel
specific references as indicated in %.5 . or, olhtlxd_:'utaphmble "]“”‘f'cj'
ltem 6 of this guide) under which oo iod ."’S".'“l‘.’n 1ot °§5 s
the person was previously listed as specificd in - Section 4 -of Apptn
a user, if applicable: or dix A to this guide: ot

0y Give ; iFimati (3) Give evidence of three years active

L4 140 1 3 :

("'". fhl:;" Ae;égfcna% %gai%mg}cag?;lc?}- experience in therapeutic radiology
Medicine, or other certifications as gg‘: Scj%n)on 4 of Appendix A to
specified in - Section 1 of Appen- _ 1s guide

- dix ‘A 1o this ‘guide, :md yvear of .
' cerufxc.mon org o €. To'add Group L . .
o . . S . _ The following specific information should

3 g;‘n‘- !m?fmxi;ggnrd??uibtgj em Sggo be referenced to the previous applica-
hours training ix; basic radio- -tion” or should be given special atten~
isotope ) handlirg techniques: tion if it has not been previously sub-

" 500 hours trzining and cxperience mitted:
in  handlin the types and . -
quantities o% material igquested (1) Calibration frequency, procedurcs,
and 500 hours clinical experience). and standards for high-level sur-
vey meter capable of rendmg up to
- e. T add a user for Groups 1V-V* ! R/hr.

{2) ‘Room diagram showing location of

" generator, kil preparation, patient -
‘dose., prcparanon areas, etc., with
spec:al anenuon paid to sh:eldmg

(3) Use of syrmge shields.’

{4) Method for assaying patient doses
prior to administration.

(5) Use of ring badges for personnel
who elule generators, prepare ra-
diopharmaceuticals from reagent
kits, and prepare patient doses.



{6) Daily survey of areas usecd for

.+ gencrator -¢lution, preparation of
radiopharmaceuticals from reagent
kits, uand preparation of patlient
doses’, : '

(7) Rules for personnel who clute gen-
eralors or prepare radiopharma-
ceuticals  from reagent KRits to
monitor hands and clothing after
cach procedure or hefore leaving
these areas.

. To add Groups IV und V*

- The following specific information should -

_ be referenced to the previous applica-
“tion or should be given special atlen-
‘tion if ‘it"has not been previously sub-
“mitted:. '

(1) Room assignment.
(2) Instructions to nurses.

(3) Procedures for handling contami-
nated linen and other contaminated
ilems.

(4) Use of disposable items, primarily
for iodine~131 patients.

- (5) Survey procedures, inciuding 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 G.ro'up VIkekE

The foﬁoivm'g: 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-
¢ial attention paid to shielding and
security.

»Additione]l guidance on planning an acceptadle radiation
. sa‘ety program for these uses is provided in NCRP Report 37,

" “precautions in the Management of Patieats Who Have Received

. Therapeutic Amounts of Radionuclides;" Regulatory Guide 8.18.
- “"lnformation -Relevant to Ensuring That Occupational Radiation
" Exposures at Medical’Institutions Wil Be As Low As Reasantbly
Achievable:® and NUREG-0257, "Principles and Practices for
‘Reeplng "Occupational -Radiation . Exposures -ar -Medical
lastitutions As Low As Rezasonably Achievable.®

: '-"Seé.ﬁeg;mwr'y Guide.ﬂ.zo. "Appuc'auon'l of Bloassay for I-
. 125 and 1-131.% :

- wesGuidance on facility, equipment, and procedures for
brachytherapy is provided in Regulatory Guide 8.18 and in

" NUREG-0267
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-(2).l‘r0ce_dure's for handling seuled

sources.,

(3) Instructions for nurses.

_('l) Use of ring budges by personned

handling scaled sources.

" {5) Procedures for transporting sources

from storage arcea to arca 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
paticnt und room ufter removal of
sources, musl ensure . that all
permanent  sources are’ removed
from paticnt and {rom . those areas
the -patient occupied.- :

To add xenon-133

(1) Follow xenon-133 licensing guid-
ance carcfully {(see Appendis M to
this guide).

(2) Other concerns nol expressed spe~
cifically in guidance.

{(a) Area in  which xc¢non-133 is
used and stored should b
under negative pressure.

(b) Air in these areas should not
- be recirculated. .

{c) All losses of xcnon-133 to
restricted area should also be
-assumed 1o go to unrestricted
arcas. Concentrations in unre-
stricted areas must nol exceed
levels specified in §20.106.

To move Nuclear Medicine Department

(1) Provide diagram of new arcas (see
Item 11.of this guide}.

(2) Provide survey showing all pre-
viously occupied arcas are free of
contamination and all sources have
been removed. A decontamination
guide is available from the License
Management Branch.t

To terminnté 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.




.- Submit  survey . showing  all' pre-
. viously occupied areas are free of
“contamination and ull sources have
been removed.

2. Actions Not Requiring Ameindments

a.

To add naturally occurring or accel-
crator-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-

[

turer-sponsored IND, This use s
already covered in §35.100 of 10 CFR
Part 38, provided the licensee obtains
the  eadiopharmaceutical from a com-
pany authorized by NRC or an Apree-
meat State to distribute the radioactive
drug to NRC's group medical licensces,

To add scaled sources of less than
3 mCi for calibration or reference pure
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

FORM QBC-31 3_M U.S. NUCLEAR REGULATORY COMMISSION
(8-78) Approved,
. APPLICATION FOR MATERIALS LICENSE — MEDICAL GAQ A0557
10CFR IG5 .o . . :

where necessary. “Htem 26 mast be completed an Al applicatn

INSTRUCT|ONS_ ~ Complere ftens 1 throuph 26 if this & an initial agplication ot e aoptication far rences! of & licrnur, Use suppiemental sheets

anct sigrext  Aetain ane cogy. Subemit ociginal and oas copy of entire

application to : Direcior, Office of Nuciear Materials Salaty and Sefeguseds, U.S. Nuciesr Regulatory Commason. Washington, D €.
20555, Uipon approval al this application, the spplicent will receive 8 Matetials License. An NRC Materiuk License s ixmad it aceord -
asce with the genetd) requirementa contsined in Title 10, Code of Fedetal Regulations, Fart 30, aud the Licenmee o sutyect 1o Titie 10,
Code of Federsl Regulations, Pares 19, 20 andd 35 and the license fee pravision of Title 10, Coue of Federal Regulotions, Part 170, The
license fex catepaty shovid be stated in (tem 26 and the appropeiate fee enciosed.

1.0, NAME AND MALILING ADDRESS OF APPLICANT (institution,
firm, ctinic, physician, etcJ INCLUDE 21P CODE

TELEPHONE NO,: AREA CODEL )

1. STREET ADDRESS(ESI AT VHICH BADIOACTIVE MATERIAL
WILL BE USED fif difkercat from 1,a} INCLUDE ZIP CODE

2. PERSON TO CONTACT REGARDING THIS APPLICATION

TELEPHONE NC,: AREA CODE({ )

3. THIS IS AN APPLICATION FOR: (Check approginiate stem)
a [[] NEW LICENSE
"] AMENDMENT TO LICENSE NO,

e. (1 RENEwAL OF LICENSE NO,

. INDIVIDUAL USERS (Mame individuals who will use or directly
supesvise use of radiaactive material, Complote SupplemcmsA and 8
for cech individuai,|

L RADIATION SAFETY OFFICER {RSO) {Name of person desgnan:d

&3 rachatioo rafety officer. H ather than indivitusl user, complete resi.
me of traning and eapreience s i Supplerment A )

6.8. RADIOACTIVE MATERIAL FOR: MEDICAL USE

\TEMS FMAX#MUM ﬁ"éﬂ’é MAXIMUM
OSSESSION ‘POSSESSION
" RADIDACTIVE MATERIAL DESIAED LIMITS . ADDITIONAL ITEMS: DESIRED LIMITS
LISTED IN: “x* | {tn mitiicuries! “x* | f1n aitlicurias)
: aooms 131 AS 10D DE FOR TREATMENT
10 CFR 31,11 FOR IN VITRO STUDIES OF H\’PEﬁTHYROKDISM
10 CFR 35.100, SCHEDULE A, GROUP | ASNEEDED || PHOSPHORUS-32 AS SOLUBLE PHOSPHATE _
i : - FOR TREATMENT OF.FOLYCYTHEMIA
CER . 'P VERA, LEUKEMIA AND BONE METASTASES
10 CFR 35.100. SCHEDULE A, GROUP 1 ASNEEDED |1 G o ePHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT
‘110 CFR 35.100, SCHEDULE A, GROUP 11 MENT OF MALIGNANT EFFUSIONS,
GOLD-168 AS COLLOID FOR INTHA-
CAVITARY TREATMENT OF MALIGNANT
10 CFR 35,100 SCHEDULE A, GROUP 1V AS NEEDED EFFUSIONS.
- IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 35,100, SCHEDULE A, GROUP V ASNEEDED || OF THYROID CARCINOMA
XENON-133 AS GASOR GAS INSALINE FOR
liocrR BLOOD FLOW STUDIES AND PULMONARY
O0CFR'5, 100 SCHEDULE A, GROUP vi E Al

6.b, RADIOACTIVE MATERIAL FOR USES NOT LISTED IN
calibration and reference tandards ere suthorired under Section 35.

ITEM 6.8, (Scwted sources up to 3 mCi used fov
14(d), 10 CFA Part 35, and NEED NOT BE LISTEDJ

- N -
PURP
ELEMENT AND MASS NUMBER PHYSICAL FORM OF EACH FORM DESCRIBE PURPOSE OF USE

FORM NRC-313M

. (8-78)




L |NFORMATION REOUIRED FOR ITEMS 7 THROUGH 23
For ltems 7 through 23, check the appropriate box(cs) and submit a dotallod description of all the requasted information. Begln h
each item on a separate sheet, Identify the item number and the dats of the application in the tower right corner of each page.
you Indicate that an appendix to the medical licensing guidae will be followed, do not submit the pages, but specify the revision
number and date of the referenced guide: Regulatory Guide 10.8 JReve e Date:
' 15 GENERAL RULES FOR THE SAFE USE OF
. 7. MEDICAL ISOTQPES COMMITTEE _ " RADIOACTIVE MATERIAL (Check Onel
‘| Names and Speclalties Attached; and _ ~ |Appendix G Rules Followed; or _
: ZIDuﬂa:as!n Appendix B; or ' Equivalém_ Rules Attached
. & : {Check One) _ _
‘Equivalent Duties Attached 18. EMERGENCY PROCEDURES (Check Ono)
8. TRAINING AND EXPERIENCE Appendix H Procedures Followed; or
f::plamenu A & B Attached for Each Indlvidual User; Equivalent Procedures Attached
Subpl_em'ént A _Aftachdd for RSO. _ 17. AREA suﬁvav PROCEDURES {Check One)
9. INSTRUMENTATION !Check One) .1 . l|Appendix 1t Procédurqs Followed; or
Appendix C.Farm Attached; or . |Equivslent Procedures At_t'achm.:l,
List by Name and Model Number 18. WASTE DISPOSAL (Chack One)
10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached; or ‘
f\ppendix D.Procedurcs Foliowed for Survey Equivalent Information Attached
Instruments; of (Check One)
' . . THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equwgient Prpcedures Attachod: and _ 19. (Chock One) :
Appendix D Procedures Followed for Dose :
Calibrator: or ) Appendix K Procedures Followed;or -
: : {Check Ona} : - .
-| Equivalent Procedures Attached o . Equivalent Procedures Attached
11, FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
Description and Diagram Attached | |petailed tnformation Attached; and .
|12, PERSONNEL TRAINING PROGRAM | |Appendix L Procedures Followed;or
' - (Check Onel
Description of Training Attached : .| Equivatent Procedures Attached : ‘
13, ‘'PROCEDURES FOR ORDERING AND RECEIVING 21 PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL RADIOACTIVE GABES [s.g., Xenon — 133)
| Detalled Information Amched - | |Detailed information Attached
PROCEDURES FOR SAFELY OPENING PACKAGES |22, FRO?EDURES AND PRECAUTIONS FOR USE OF
14.  CONTAINING RADIOACTIVE MATERIALS |.-_RADIOACTIVE MATERIAL IN ANIMALS
© {Check One) .. {Detaited Information Attached
" PROCEDURES AND PRECAUTIONS FOR USE OF
A dix F Foll :
ppendix F Procedures Followed: or 23. RADIOACTIVE MATERIAL SPECIFIED IN [TEM 6.6
Equivalent Procedures Attached Deatoiled lnf_ormatlon Attached

FOAM NAC-313M
(8-78) - Page 2



24, PERSONNEL MONITORING DEVICES

{Crock m:j:;ilm box) SUPPLIER EXCHANGE FREQUENCY
.F.H.M
a, WHOLE .
BODY o
CTHKER (Specify)
Fitm
b, FINGER .
"OTHER (Specity)
FilLM
. WRIST o

OTHER {Specify)

d. OTHER {Specify)

2. FORPRIVATE PRACTICE APPLICANTS bNLY

. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERIAL

NAME OFf HOSPITAL

b ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR.

MAILING ADDRESS

c WHEN REQUESTING THERAPY PROCEDURES,

[<ih D g

lsure l 2iP CODE

ATTACH A COPY OF RADIATION SAFETY PRECAL!.
TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE

{This itern must be completed by applicant]

The appticant ond sny otficiol execuling this certiticate on behail vf the applicant named in [tem Ya certily that this spphication s prepared in
conformity with Title 10, Code of Federal Regulations, Parts 30 ond 35, and that all information cantained herain, including any supplernents
. antached hereto, is true ond correct 16 the best of our knowiedge and belief. . :

a. LICENSE FEE REQUIRED
{See Section 170.31, 10 CFR 120}

b. APPLICANT OR CERTIFYING OFFICIAL [Signaum)

- ASYNAME (Type of Print}

{1} LICENSE FEE CATEGORY:

(2 TITLE

12) LICENSE FEE ENCLOSED: §

c. DATE

FORM NRC-J13M (8-78)

Page 3




PRIVACY ACT STATEMENT

Pursuant to 5 U.5.C. §52a{e}(3), enacted into law by section 3 of the Prlvncy Act of 1974 (Public Law 93-878), the following
statement is furnished to individuals who supply information to the Nuciear Regulatory Commission on Form NRC-313M,

This mformauon is maintained in a system of records designated as NRC-3 and described a1 40 Federal .Register 45334
'(Octobcr 1, 1975),

1. AUTHORITY Sections 81 and 161{b) ot the Atomic Energy Act of 1954, as amonded (42 U.5.C, 2111 and 2201(b)).

2 PR(NC!PAL PURPOSE(S) The information is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
. Parts 30-36 10 determine whether the application meets the requirements of the Atomic Energy Act of 1954, 35 amended,
_ and the Commission’s. regulations, for the issuance of a radioactive material license or amendment thereof,

- 3. ‘ROUTINE USES The intarmation may be used: {a} 1o 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 cheral 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 proceedmg In addition, this in-
formation. may be transferred to an appropriate Federal, State, or 'local-agency -] the extant relevant and necessary for
3 NRC decaslon 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 wm routinely be placed |n the NRC* s Pubhc Document Room 1717 H Street, NW,,
_ Washmgton D C.

4. WHETHER DISCLOSURE IS MANDATDRY OR VOLUNTARY AND EFFECTON INDIVIDUAL OF NOT PROVIDING
INFORMATION - Disclosure of the requested information is voluntary. 1t the requested information is not furmshed
hnwever the application for radioactive materia! license, or amendmcnt thereof, will not be processed,

5. SYSTEM MANAGER(S) AND ADDRESS Director, Division of Fucl Cycle and Materia) Salexv, Office of Nuclear Mate-
rial Satety and Sateguards, U.5. Nuclear Regulatory Commission, Washington, D.C, 20555.

FORM NRC-313M ' ' _‘ ,
8-78 - : - ' i

Pago 4




p gt s e n s e

Fonm NRC313M-.SUPPLEMENT A T .+ WS/NUCLEAR REGULATORY COMMISSION

(6-78) | TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER
1. NAME QOF AUTHORIZEL USER OR RADIATION SAFETY OFFICER 2. STATE OR TERRITORY IN

WHICH LICENSED TO
PRACTICE MEDICINE

3. CERTIFICATION
SPECIALTY BOARD CATEgORY MONTH AND YEAR CERTIFIED
c .

A

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE(S) OF TRAINING LABORATORY LABORATORY
A B COURSES EXPERIENCE
{Haoursl {Hours)
c D

s. RADIATION PHYSICS AND

. INSTRUMENTATION

b. RADIATION PROTECTION

c. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT
OF RADIOACTIVITY

d. RADIATICN 810LOGY

e. RADIOPHARMACEUTICAL
CHEMISTRY

_ 8, EXPERIENCE WITH RADIATION. {Aérual use of Radioisotopes or Equivalent Experience)
- 1ISOTOPE 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 B8
fw-100

U. 8. NUCLEAR REGULATORY COMMISSION

PRECEPTOR STATEMENT

experience, obtain a separate statement from e.

' Supplement B must be completed by the qvplt% tphysician’s preceptor. If more :han one preceptor is necessary to document

1. APPLICANT PHYSICIAN'S NAME AND ADDRESS

KEY TOCOLUMN C

FULL NAME

PERSONAL PARTIGIPATION SHOULD CONSIST OF:
1.Supervitod examination of patiants (o determing the suitability for
rodioisotope diognosis and/or m.-mmem and recommendation tor

prescribed dosage.

" STREET ADDRESS

2Lollaboration in dose callbmtion and actuat administration ol dose
to the patient includinp calculation of the radiation dose, related
maasurgments and platting of data,

. CYY .I STATE - | ZIP CODE 3-Adequate period of training to enabto physician to manage radioactive
. . patients and follow patients mrough diagnosis and/er course of
tmalrmnt.
2. CLINICAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN
o - " NUMBER OF
- AR o , CASES INVOLVING COMMENTS
ISOTOPE '| CONDITIONS DIAGNOSED OR TREATED PERSONAL [Additionsl infgmation or comments may
: : - .| PARTICIPATION e submitlod in duplicate on separais thees.)
A - _ 8 - C : D .
DIAGNOSIS OF THYROID FUNCTION
'BETEAMINATION OF BLOOD AND
BLOOD PLASMA VOLUME
1-131 | LIVER FUNCTION STUDIES
of .
+125 |FAT ABSORPTION STUDIES
KIDNEY FUNCTION STUDIES
N VITRO STUDIES
SOTHER |
1125 " | DETECTION OF THROMBOSIS
" 11131 | THYROID IMAGING
P22 . |EYE TUMOR LOCALIZATION
: Se75 ' | PANCREAS IMAGING
¥b-169 | CISTERNOGRAPHY
Xo-133 |BLOOD FLOW STUDIES AND .
. | PULMONARY FUNCTION STUDIES
OTHER ' '
BRAIN IMAGING
CARDIAC IMAGING
THYROID (MAGING
SALIVARY GLAND IMAGING
Te39m | g 0OD POCL IMAGING
PLACENTA LOCALIZATION
LIVER AND SPLEEN IMAGING
LUNG IMAGING
 BONE IMAGING
OTHER '
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. PRECEPTOR STATEMENT (Continued)

2 CLIN!CAL TRAINING AND EXPERIENCE OF ABOVE NAMED PHYSICIAN [Continued)

NUMEER OF
g CASES INVOLVING COMMENTS
ISOTOPE | CONTMTIONS DIAGNOSED OR TREATED PERSONAL {Additionsl information of commant may be
B ) e : PARTICIPATION swimitted in duplicam on separaie sheets )
A 8 c )
. : P.32 TREATMENT OF POLYCYTHEMIA VERA,
: {Solsdle) | LEUKEMIA, AND BONE METASTASES
) -
(Cotiaiga | INTRACAVITARY TREATMENT
TREATMENT OF THYROQID CARCINOMA
1-131 - -
. TREATMENT OF HYPERTHYROIDISM
Av-198 | INTRACAVITARY TREATMENT
. Coto INTERSTITIAL TREATMENT
or n ~ 5
Cs137 INTRACAVITARY TREATMENT
125 :
or INTERSTITIAL TREATMENT
11192
“Cotl -
or TELETHERAPY TREATMENT
Cs-137 ine
" §r90 TREATMENT OF EYE DISEASE
RADIOPHARMACEUTICAL PREPARATION
Mo23r | cenerarton
St |
, Im113m | GENERATOR
. ToBOm REAGENT KITS
Other

3. DATES AND TOTAL NUMBER OF HOURS RECEIVED IN CLINICAL RADIOISOTOPE TRAINING

: ‘ |4 THE THAINING AND EXPERIENCE INDICATED ABOVE
WAS OBTAINED UNDER THE SUPERVISION OF:

‘& ‘NAME OF SUPERVISOR

W PRECEPTOR S STGNATURE

b NAME OF INSTITUTION

& MAILING ADDRESS

7. PRECEPTOR’S NAME (Please type or print)

a CiTY

| B~ MATERTALS LICENSE NUMBER(S]

8. DATE

- " FOAM NRCITIMEUPFLEMENT 8
. {B8=78)
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