roRm NRC-213M

US NUCLEAR REGULATORY COMMISSION

X555 Upan apgvovel of ha eppix. e awps -

- APPLICATION FOR MATERIALS LICENSE — MEDICAL P A
VOCFR 38
INSTRUCT ONS - Camgpiere /tems | drougn 26 7 tus B an instial appiication or an appixetion 107 renewal of 3 license  Lse wpop/ementsl peers

where ecamsacy ten 26 Tt B Completed 00 sl appixatons end wgred  Rewn one ooy Muwmmcmolm
wpicanon o Dwecir Office of Nucioar Marerisls Saltery and Seleguardh U S Nucies Reg

4 v oc¢

N it he g <

ot wr Tithe 10 Code of Fedecal Reguistions. Pact 30, and the L owngee & sbpect 1o Tivw 10
c-wrmwm 19 20 i I35 et e owoas few prowiwon of Title 10 Code of Feoers Reguisvomns Part 170 The
e Tew Category BNOUKI D ptates o levn JE awd e apovope et fee o losed

# Matorals License M~xmum-“mmm

T8, NAME AND MAILING ADODRESS OF APPLICANT /mstmnton,
fiem chme, prysicien, ete) INCLUDE Z1P CODE

VA Medical Center
Salisbury, North Carolina 28144

TELEPHONE ~O. angA cooel /04 636-2351

T STREET ADDRESSIES) AT WHICH RADIOACTIVE MATEHIAL
WILL BE USED (17 asflemnt fram 1 &) INCLUDE ZiP CODE

PERSON TO CONTACTY REGARDING THIS APPLICATION

William F. Lytle, Jr., M. D. Ext.
704, 636-2351 480

TELEPMONE T AREA CODE !

3. THIS IS AN APPLICATION FOR  (Chect apprapnam imm)
& [J NEW LICENSE
o (] AMENDMENT TO LICENSE NO
., K RENEWAL OF LICENSE NO

3Z-15483-01

mocvuou;f‘;sus IName indvidualis who wili ym or directly
BPe v M s O adioac ve mamnel. CompRe® Suppiements A and §
for emch mdwic.u |

C. Douglas Maynard, M. D. (consultant
William F. Lytle, Jr., M. D.

adlos M, D,

— e

5 RADIATION SAFETY OFFICER (RSO Name of perion deugnamd
s acation ity oMficar  F Other Than NEivilual UMK COMPITE eR -
me of (renng and Experence m i Supplement A

)

D.

William F. Lytle, Jr., M.

LW, J. McBrine
64 RADIOACTIVE MATERIAL FOR MEDICAL USE

o T MAXIMUM T manx T MAXIMUM |
! ”
RADIUACT VE MATERIAL DESIRED | LTS ADDITIONAL ITEMS lpwn:o %’y‘;’m
R Ly ; = J =2 IODINE 131 AS IODIDE FOR TREATMENT AR
16 CFA 31.11 FOR IN VITRO STUDIES ? ! OF MY PEATHYROIDISM X 100mCi
— — — - ——————— E
10 CFR 26,100, 5. HEDULE A. GROUP | | X | ASNEEDED "PHOSPHORUS 32 AS SOLUBLE PHOSPHA TE
A . A S kot W MR, o FOR TREATMENT OF POLYCY THEMIA
VERA LEUKEMIA AND BONE METASTASES
10 CFR 36 100, SCHEDULE A, GROUP |1 L
- SN | X | ASNEEDED | HORUS 32 AS COLLOIDAL CHAOMIC
- T PHOSPHATE FOR INTRACAVITARY TREAT.
10CFR 35.100 SCHEOULE A, GROUP i1} § MENT OF MALIGNANT EFFUSIONS.
e O ettt O WA an
TOCFR 36,100 SCAEQULE A, GROUP iv AS NEEDED g':\'n.o“ . ¥ o
w IOOINE 131 AS 10DIDE FOR TREATMENT Tt
10 CFA 36 100, SCHEQULE A GROUP v AS NEEDED || OF THYROID CARCINOMA
) oy XENON 133 AS GAS OB GAS IN SALINE FOR
10 CFR 35,100, SCHEDULE A, GROUP v BLOOD FLOW STUDIES AND PULMONAR Y '
- ‘ | FUNCTION X 80mCi
6b RADIOACTIVE MA 'ERIAL FORUSES NOT LISTED IN ITEM 8.0 /Sesies sowrm up 10 3 mCi wand for
ca/bration and relerence Menderds s78 suthoried under Secoon 35 14(d) 1O CFR Pert 38  and NEED NOT BE LISTED )
i "
ELEMENT AND VASE NUMBER m:&{é -80':?5@ DESCRIBE PURPOSE OF USE

FORAM NAC 1INV
nom



INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check the appropriste box(es) and submit & detailed description of all the requested information. Begin
sach [tem on & separats sheet. Id.m'yWlmmmh'Mh&uofhmﬁ(aﬂmhwlmrmtwwmmp.. "
mhdmm-tnmnommulmmpmwmumm.dom:mnm.pq-.mtummuu-bn

number and dats of the referenced guide: Regulstory Guide 108 , Rev. Date

18 GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE "R IVE MATERIA Oney

Names and Specieities A ttached . and ¢ |Aependix G Rules Followed; or

Outies a8 in Appendix 8. or Equivalent Rules Attached
({Chect One)

Equivelent Duties Atuached 16. EMERGENCY PROCEDURES (Check One/

8. TRAINING AND EXPERIENCE . | Appendix H Procedures Followed or

f:u“MAEBAMfa Each Individusl User Bauhuiont Nosshes A

Supplement A Attached for RSO 17. AREA SURVEY PROCEDURES (Check One)

0. INSTRUMENTATION (Check One) ¢ |Appendix | Procedures Followsd  or

ot m— ——— e ——

. | Appendix C Form Attached  or Equivalent Procedures Attached

I’ List by Name and Model Number 18. WASTE DISPOSAL /Check One

10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached or

s kS Sl Eia i e i e it
Appendix D Frocedures Followed for Survey
Sty - o Equivelent Information Artached
Rt O THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equiveiant Procedures Attached . and 19, unev o ALSUTICAL

{Check One)

Appendix O Procedures Followed for Dose
Calibrator ; or Appendix ¥ Procedures Followsd  or
(Check Ot'/ —

Equivelent Procsdures A ttached Equivalent Procedures Attached

11, FACILITIES AND EQUIPMENT . THERAPEUTIC USE OF SEALED SOURCES

Description and Disgram Atwched Detailed information Attached - snd

12 PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed or

r__ b (Check One)
[¢

13

Jescr iption of Training Attached Equivelent Procsdures Attached
]—fnoczomon ORDERING AND RECEIVING PR URES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIAL " RADIOACTIVE GASES (0.9, Xenon — 133)

| X |Detalled Information Attached Appendi Detalied Information Attached {

Tig
PROCEDURES FOR SAFELY OPENING PACKAGES |22
14.  CONTAINING RADIOACTIVE MATERIALS RADIOACTIVE MATERIAL IN ANIMALS

[Check Orw) Detalied |nformation Artached

' a1 PROCEDURES AND PRECAUTIONS FOR USE OF
ppendix F Procadures Folloy
(: 7 Promton Feloms; o . RADIOACTIVE MATERIAL SPECIFIED IN ITEM ( .

— - -— — - - ———— e —— e ——————————————— - -
Equivelent Procsdis w Attaches Detalled Information A ttached

: irtitiniiin i~ ST —,
FORM MRC-31 M
e-7e)




24 PERSONNEL MONITORING DEVICES

TYPE
Stk SUPPLIER EXCHANGE FREQUENCY
K | . ICN Dosimetry Service Monthly
o WHOLE ;
800Y e
STHER (Specity/
Fiam
1., FINGER ™o
GYHER Specity)
'! FiLm t T 2
ICN Dosimetry Service Monthly
¢ WRIST TLO
QTHER [Soeciy)

d. OTHER /Spec *y/

SN R
X% FORPRIVATE PRACTICE APPLICANTS ONLY
(. HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERIAL
NAME OF =8P T AL B ATTACH A COPY OF THE AGREEMENT LETTER

SIGNED BY THE HOSPITAL ADMINISTRATOR

MAILING ACDRESS
. ¢ WHEN REQUESTING THEAAPY PROCEDURES,

ATTACH A COPY OF RADIATION SAFETY PRECAU.
ity TsTATE ] Zi» COOE TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRAUMENTS.

26. CERTIFICATE
(This item must be completed by applicent)

The spplicant and eny official sxscuting this certificats on behei! of the sppiicant nemed in 1em 18 certify that this spplcation W prepered in
contformity wih Tiie 10 Code of Federal Raguistions. Parts 30 and 38 end that oll information contsined herein including eny tupplements
sinched haret) 5 1rus ard correct 1o the best of our knowledge and belie!

b APPLICANT OR CEATIFYING OF FICIAL Sigranvm)

4 LICENSE FEE REQUIRED
[See Sectan 17031 10 CFR 170 11) NAME [ Tyse of Print)

1) LICENSE FEE CATEGORY (2) TITLE

o et c DATE
(2] UCENSE FrE ENCLOSED &8

FORM NRC.J)IM (8-78)




LIST OF APPENDICES

Appendix
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Acceptable Training and Experience for Medical Uses of Byproduct
Material

Medical Isotopes Committee
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Calibration of Instruments
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Radiation Safety Procedures for Therapeutic Use of Sealed Sources
Procedures and Precautions for Use of Radioactive Gases (e.g., Xe-133)

Guidance on Requesis for License Amendments and License Terminations

Model Program for Maintaining Occupational Radiation Exposures at
Medical Institutions ALARA




APPENDIX A

Training and Experience For Medical Uses of Byproduct Material

1. Authorized Users

(a) C. Douglas Maynard, M. D. (NRC License Number 32-15483-01, dated
March 21, 1973)

(b) William F. Lytle, Jr., M. D. (NRC License Number 32-15483-01,
Amendment No. 04, dated June 23, 1976)

(c¢) William J. McBrine, Jr., M. D. (NRC License Number 32-15483-01,
Amendment No. 08, dated April 22, 1983)

2. Board Certifications

All above doctors are certified by the American Board of Nuclear Medicine
in addition to the American Board of Radiology.



APPENDIX B

Radiation Safety Committee

Responsibility

The Management of this medical center is committed to this program for
keeping radiation exposures as low as reasonably achievable.

Duties

1. The Committee will thoroughly review the qualifications of each appli-
cant with respect to the types and quantities of materials and uses for
which he has applied to assure that the applicant will be able to take
appropriate measures co maintain exposure ALARA.

2. When considering a new use of byproduct material, the Radiation Safety
Committee will review the efrorts of the applicant to maintain exposure ALARA.
The user should have systematized procedures to ensure ALARA, and will have
incorporated the use of special equipment such as syringe shields, rubber
gloves, etc., in his proposed use.

3. The Radiation Safety Committee will ensure that the user justifies his
procedures and that dose will be ALARA (individual and collective).

4. The Radiation Safety Committee will delegate authority to the Radiation
Safety Officer for enforcement of the ALARA concept.

5. The Radiation Safety Committee will support the Radiation Safety Officer
in those instances where it is necessary for the Radiation Safety Officer to
assert his authority. Where the Radiation Safety Officer has been over-
ruled, the Committee will record the basis for its action in the minutes of
the Committee's quarterly meeting.

6. The Radiation Safety Committee will encourage all users to review current
procedures and develop new procedures as appropriate to implement the ALARA
concept.

7. The Radiation Safety Committee will perform a quarterly review of occu-
pational radiation exposure with particular attention to instances where
Investigational Levels in Table 1 (Attachment A) are exceeded., The prin-
ciple purpose of this review is to assess trends in occupational exposure

as an index of the ALARA program quality and to decide if action is warranted
when Investigational Levels are exceeded.

8. The Radiation Safety Committee will evaluate our institution's overall
efforts for maintaining exposures ALARA on an annual basis. This review

will include the efforts of the Radiation Safety Officer, authorized users,
and workers as well as those of Management.

Meeting Frequency

The Radiation Safety Committee will meet quarterly at the call of the Chairman.



APPENDIX C

INSTRUMENTATION
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APPENDIX D

CALIBRATION OF INSTRUMENTS

Section |

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

Calibration of surv  meters shall be performed with
radionudhide scurces

The sources shall be approximate point sources B8

o

The source activities or exposure rates ai given
distar es shall be traceable by documented mea-
suremznis to a standard source certified within
§ per.ent accuracy to the U.S. National Buresu
f Standards (NBS) calibrations

The trequency shall be at least annually and after
servic ng

34 Fach cale of the instrument shall be calibrated
at lea't at two points located at approximately
/3 and 2/3 of full scale

The ¢ posure rate measured by the instrument
shall Ciffer from the true exposure rate by less
than | 0 percent at the two pownts on each scale
(read appropriate section of the instrument
manual to determine how (o make necessary
adjustments to bring instrument inte calibrs-
tion) Readings within + 20 percent will be con- C
siderec acceptable if & calibration chart, graph,
or response factor is prepared, attached to the
instrurent, and used to interpret meter readings
to within 10 percent for radiation protection
purposes

Nate

sources of (5137, Ra-226, or Co-60* are appropnate

for use in cabrations Since these sources emit rather

“igh-energy ohotons, they are not suitable for low-

cnergy calibrations that may be required under special
rcumstances (see ltem C below). The activity of the

_alibration s andard should be sufficient to calibrate

the survey nmeters on each scale to be used for radis-

lion protection purposes. Scales up to | R/hr should

ve calibrated but higher-range scales above | R/hr need

not be cahihiated when they will not be needed for D

‘adiation pro ection surveys If there are higher ranges,

they should at least be checked (or operation and

ipproximatel . correct response to rediation Other 3

® .
Miimum sctiwt ex of typiesl sources are 85 mC) of Ce 137,
nC o Cod0 and 14 O of Re 126 (10 give st ieast 700 mR /Ny

Oem

10.8-23

wise, a caulionary note that they have not been checked
should be placed on the instrument

A reference check source of long haif-life, eg. Cn 117
or Ra D and E, shall also be read at the time of the sbove
calibration or as soon as the instrument s received
from & calibration laborstory The resdings shall bhe
taken with the check source placed in specific geometry
relative (o the detector. A reading of this reference
check source should be taken

| Before each use and also after each survey to en-
sure that the instrument was operational during
the survey.

2 After each maintenance and/or battery change
3 At least quarterly

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

The instrument must be calibrated at lower energies if

its response is energy dependent and if the instrument is
1o be used for quantilative measurements in the Xe- 133

or Tc-99m energy ranges.
T'he calibration may be done either

I As in ltem A above with calibrated standards of
vmuummcun‘mmu

2 As & relative intercomparison with an energy-
independent instrument and uncalibrated radio-
nuclides.

Alternatively, the manufacturer's energy response
curve(s) may be used Lo correct instrument readings
appropriately when lowerenergy radiation is monitored.

Records of the above Items A, B-2. B-1. and C must he
maintained

Use of Inverse Square Law and Radioactive Decay Law

) A calibrated source will have » calibration certify
ate giving e CXposiire rale at 3 given distance.



or its activity. measured on a specified date by
the manufacturer or NBS

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

b. The Radioactive Decay Law may be used to
~alculate the exposure rates or source active
ties ot times other than the calibration aste.

Inverse Square Law

Consider 8 point'™ source of radiation & position
S. a3 shown in Figure D-1. Then, the relationship
between exposure rates and I, at detector
pcduou'.ndr , which are at distances D, and
n, from S, ,is given by the following
equation: *
D 3
‘,. 6"‘ .'r

2

where R, and R, are exposure rates in the same
units (ag., mR/hr, R/hr), and D, and D‘ are the
distances in Figure D-| in the same units (eg,
m, cm, ft)

P, Py
—— - -
D, .{
D,
Figure D1

Radiosctive Decay Law

Exposure rate { units of time after specified calk
bration date

-|WI”
l"lol. "y

co may be considersd 8 “point” source when the source

.o and l! are in the same units {83,
mR/hr or R/hr).

N is exposure rete on the specr
fied cal.dracion date.

is exposure rate t units of time
later.

T”u‘! are in the same units (years,
months, days etc.).

T“ 1s radionuclide half-life.

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

Example: Source output is given by =slibration
certificate as 100 mR/hr at | foot on March 10,
1975. Radionuclide half-ltife is 527 years.

Question: What is the output et 3 feet on
March 10, 1977 (2 0 yearns)*

. Output at | foot, 2.0 years after calibration
date

(0,693 x 2.0)
R=100mRMrxe
= 100x077=77 aR/hr st
| foot ou March 10, 1977,

b, Output at 3 feet, 2.0 years aftes calitiration
date

(1 foot)?
(3 feet)?

feot = s 77T mR/Me

'%\ 77= 8.6 mR/hr at

3 feet, 2.0 years after
calibration

t\
7



All radiophar naceuticals must be assayed for activity to
W accuracy of i1 percent, The most common instrument for
wccomplishing tr s is an onization-type dose calibrator The
Astrument must < checked for accurate operation at the time
of instaliation ar 4 perodically thereaflter

\ Test for th: following

| Instr iment constancy (daily)

p Instriment accuracy (st installation snd annually
thereiter)

} Instrurment inearity (at installation and Quarterly
thereaflter)

) Lscometrical variation (at nstaliation)

Alter repav or adjustment of the dose calibrator, repeat
all the appropnate tests listed above (dependent upon
the nature of the repairs)

Test for Instrument Constancy

insrrumen: constancy means that there is reproducy-
buity, with n » stated acceptable degree of precision,
1 MEAsUnirg a4 constant activity over time A. sy at
leasi one relatively long-lived reference source such as
Ce137, Co57.°* or Re-226°* using a reproducible
geonetry before each day's use of the instrument.
Preferably, i1 least two reference sources (for example,
3-5 mCi of Co-57 and 100-200 uCi of Cs-137 or 1-2
mg Ra-226 (with appropriate decay corrections) will
be alternated each day of use to test the instrument’s
performanc: over s range of photon energies and
source gotiv lies

! Assay -ach reference source using the appropniate
instrument setting(i.e, Co 137 setting for Cs- 137)

] Measu ¢ hackground level at same instrument set-
ting. ©r check that sutomatic background sub-
tracticn 13 operating properly when blanks are
inserted in the calibrator

e . — .

's-. ANSI N42.13 1978, “Calibration and Usage of Dose Calibraior
fisstion Chambers “or the Asay of Radionyclides” American
tonsl Standards Institute, Inc., 1430 Drosdway, New York, N Y
on)

.

Cn 57 and Ra- 220 are ant subpmct to NRC Heansing, the respective
e shouid e consulted to determine i1y requirements for
.x:‘ . materal

10.8-27

Section 2

APPENDIX D (Continued)

METHCDS FOR CALIBRATION OF DOSE CALIBRATOR®

i} Calculate net activity of each source subtracting
out background level

4 For each source, plot net activity versus the day
of the year on semilog graph paper

$ Log the background levels

6 Indicate the predicted activity of each source

based on decay calculations and the +5 percent
limits on the graph

>

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

] Variations greater than + 5 percent from the pre
dicted activity indicate the need for instrument
repaiur or adjustment

9 Investigate higher than normal background levels
to determine their origin and to eliminate them
i{ possible by decontamination. relocation, etc

Inspect the instrument on s quarterly basis to ascertain
that the measurement chamber liner 1 in place and
that instrument zero is properly set (see manufscturer’s
instructions).

Test of Instrument Lineanty

The linearity of a dose calibrator should be ascertained
over the entire range of activities employed. This test
will use a vial of Te-99m whose activity is equivalent to
the maximum anticipated activity to be assayed (e.g,
the first elution from s new generator),

i Assay the To-99m vial in the dose calibrator. and

subtract background leve! to obtain net activity
in millicuries.

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

3 Using the 30-hour activity measurement as o start-
ing point, calculate the predicied activities at 0.
6. 24, and 48 hours using the following table



more recent halfdife of T * 4 02 houn he
ihese correction facton

Aspay Time® 'hr Correction Facror
11.633
15852
14 1 99¢
W
45 0.126
Exampie If the net activity measured st 30 hours
was 15625 mCi, the calculated activities for 6 an
48 hours would be 15625 mCix 15853 =247
mCiand 15625 mClix 0.126 = 1.97 m(i, respec
tively

On log-log coordinate pajer, plot the measured
net activity (for each time interval) versus the
slculated activity (for the same time interval)

The activities plotted should be within +5 percent
f the calculated activity if the instrument s
unear and functioning properly. Errors greater
than +5 percent indicate the nced for repair or
sdjustment of the instrument

If instrument linearity carmnot be corrected, it will
De necessary in rouline assays (o use either (a) an
aliquot of the eluate that can be accurately meas
sured or (b) the graph constructed in step 4 to
relate messured activities to calculated activities

Test for G.ometncal Variation

Taere may be signiflicant ggometrical vanation in activy
ty measured as » function of sample volume or configu
ration, depending on the volume and size of the ionize
tion chamber used in the dose calibrator. The extent
of geometrical variation should be ascertaned lor
commonly used radionuclides and appropriate correc
tion factors computed if varfations are significant, i.e

greater than + 2 percent. (Even though correction fac
tors may be provided by the manufacturer, the accu
scy of these should be checked.) When available from
the manufacturer, certified data on geometrical vans
tions may be used in liew of these measurements

o measurs variation with volume of liquid, & 30-<cc
vial containing 2 mCi of Co-37 or other appropnate
radionuclide in a volume of | ml will be used

Assay vial at the appropriate instrument setting
and subtract background level o obizin net
activily

Increase the volume of liquid in the vial in steps
10 2,48, 10, 20, and 25 m| by adding the appro-
priate amount of water or saline. Alter each addy
tion, gently shake vial to mix contents and assay

Assay Hmes shouid be messured I whole hours snd correction
facton Jo&ld be used 1o the third decimal {hel o Indicated. (he

[ used In calculnting

s in step | low good radia 1on safety prec
Lices | AvVOiL ntamanation and o minimize

radiat

Select one volume as a standard (such as the
volume of reference standard used in performing
the test for instrument accuracy ). and calculate
the ratio of measured aclivities for each volume
to the reference volume sctivity This represents
the volume correclion fector (CF)

Ewmple Ifactivitiesof 204, 202, and 2.00 mCi
are measured for 4 8 and 10 ml volumes and
[0 m! s the reference volume selected

PRI
iume CF » ==
¢ Us

Plot the correction factor egainst the voiume on
inca. graph paper. Use this graph 1o sei*ct the
proper volume correction factors for routine
assay of that radionuchde

The 1rue of a2 sample 15 calculated as

follows

True Activity = Meassurcd Activily x

Corection Facor

where the correction factor used is for the same
volume and geometrical confguration as the
sample measure:«

Simuariy, (he same activity of Co-57 in a syninge
may be compared with that of 10 ml in a 30-¢c
vial, and a correction factor may be calculated

't should be noted that differences of 200 percent
in dose calibrator readings between glass and
plastic syringes have been observed for lower
energy radionuclides such as 1-125. which should
be assayed in o dose calibrator only if the relia
bility of such an assay can be established. Glass
tubes and syringes may also vary enough in thick
ness to cause significant errors in assaying 1125
Hence, adequate correction factors must be
established

An altemative providing synnge calibration
factors is 1o simpily assay the stock vial before
snd alter filling the syringe The activity (n the
yyminge is then the difference ir the two reading:
{with s volume correction f significant)

Test for Instrument Accurscy

Check the accuracy of the dose calivrator for severs
radionuclides, including Co- 137 Co § and Ba-13)
using sppropriate reference standards whose activitie
have been calibrated by comparisons wilth standarc

sources that have heen assayed hy NBS and documented




The activ ity levels of the reference sources used should
APProxic aie those levels normally ountered n chin-
cal use (eg. Co-$57, 3-5 millicuries) gving adequate
attention 1o source onfiguratic identify in your
spplication the three sources thet you will use State
nuchide, Jctivity, and calibration accuracy The lower
energ) erence standards (Te99m, Xe-133 1-12%)
must be Yials with the same thickness of glass as the
sctual samples 1o be measured for best accuracy

e reflerence standard in the d s Calibrs
the appropnate setting. »snd subtract the
und evel ¢ Bl e net activity

rerage a y Gelermined in step 2 should
g with ihe certified activity of the reference
Sour-e within +5 percent after decsy « yrections

Repest the above steps lor other commonly used
radionuchlides for which sdequate reference stand
ards are avallable

Keep » log of these calibration checks

Calibration checks that do not agree within
+5 percent indicate that the instrument should
be repaired or adjusted. If this 8 not possible, »
calibration factor should be calculated for use
during routine sssays of radionuclides

Al the same time the instrument is being initially
alibrated at the licensee's factity with the refer
ence standards, place » long-lived source in the
alibrator, set the instrument in turn, at the van
us radionuclide settings used (( 137, 113
Te-99m, 1128, etc.). and record the readings
These values may later be ised to check instru
ment calibration at each setting (after correcting
for decay of the iong-lived source) without re
quinng more reference standards. Keep » log of
these initial and subsequent readings




RADIATION PHYSICS CONSULTANTS

P. 0. Box 5874
Winston=Salem, N.C. 27103
(919) 765-4318

Carvibration of survey meters are performed as outlined in Section | of Appendix D
of NRC regulations.

A Cg=137 source (3M company, model 606-CC, serial # 0142) having an activity
26 .5 «Ci (10.6 mg Ra equivalent) on 15 March 1974 is used.

calibrated by 3M company (certificate # 211841) on 15 March 197

This source was
with an NBS calibrated source and has an accuracy of 5%,

direct comparison

calibration sticker which we affix to the instrument is attached.

Ine

ADIATION FHYSICS CONSULTANTS, Inc
£ Warys, PuD Roseny L. Dixon, Pu.D.
NENNET™ E EnsTRane, Pu D
LICENSED MEDICAL PHYSICIeTS
WIN/T765.4318 ~ P O gox 5874
WinsTon - Sacam, N C 27102

SUBRVEY INSTRUMENT CALIBRATION

HANUSATTURER ullls NO.

QAYE OF LALIS av

ALBRATICN Dut

K ek

Robert L. Dixon, Ph.D
Certified Radnological Physicist




CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.

i _x_ 1. Survey instruments will be calibrated at least annually and following
repair.

2. Calibration will be performed at two points on each scale
The two points will be approximately 1/3 and 2/3 of full scale
A survey instrument may be considered properly calibrated
when the instrument readings are within $10% of the
calculated or known values for each point checked Readings
within $20% are considered acceptable if a calibration chart or
graph 1s prepared and attached to the instrument.

3 Survey instruments will be calibrated
a. By the manufacturer
b At the 'icensee's lacility

(1) Calibration source

Manufacturer's name
Model no.

Activity in millicuries

Accuracy
Traceabuity to primary standard

(2) The calibration procedures in Section | of Appendix D
will be used

or

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

(1) Name Radiation Physics Consultants

(2) Location Winston-Salem, N.C. 27103

(3) Procedures and sources

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

X are attached
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CALIBRATION OF DOSE CALIBRATOR

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

or

Qther* (specify)

3. Sources Used for instrument Accuracy and Constancy Tests

Activity
Radionuclide AmCi) Accuracy
Co-57 L4830 5%
Ba-133
Cs~137 0.49 L
X The procedures described in Section 2 of Appendix D will be used

for calibration of the dose calibrator
or

Equivalent procedures are attached.

“Must be equivalent to the highest activity used.

10.8-29




B

Facilities and Equipment

1. Nuclear Medicine consists of three rooms located between Physical Therapy
and Radiology Service. One large room is equipped with a Technecare Gamma
Camera and VIP computer.

2. The second large rcom is equipped with an uptake probe-well counter com-
bination made by Nucleus, Inc. There are also two ultrasound units in this
room.

3. A smaller room is located next to the scanning room. It is designated
exclusively for the storage and preparation of all radiopharmaceuticals.
This room has a stainless steel working bench and sink. A refrigerator for
the storage of particular radionuclides is also located here. There are 22
lead bricks placed strategically on the working bench to enclose all radio-
active materials and to cut down on background around the dose calibrator.

4. All radioactive waste is stored in the "hot" lab until it reaches back-
ground levels. Then it is discarded.

5. It has been arranged that all radioisotopes delivered to the hospital
before and after regular working hours will be received and checked in by
the hospital police and then immediately taken directly to the Nuclear
Medicine Department for careful storage.

6. There is a sketch of the room enclosed.
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Personnel Training Program

1. The basic training for all users of isotopes includes a minimum of
thirty hours of instruction in the principles and practice of radiological
protection, measurements of radioactivity, and standardization, handling,
and monitoring techniques.

2. Access to all areas where isotopes are either stored or used is limited
to personnel with proper training in radiation safety as described.

3. All houseﬁeeping is performed by the members of Nuclear Medicine except
for cleaning of floors.

4. Personnel monitoring of radiation exposure is performed in accordance
with applicable NRC regulations. Permanent records of radiation exposure
to radiation workers are taken and kept in Radiology Service for employee
information.

5. In addition, in all areas where isotopes are either used or stored,
appropriate measures for assistance in emergency situations are posted.



APPENDIX E
Procedures for Ordering and Accepting Delivery of Radioactive Material
1. The Lead Nuclear Medicine Technologist will place all orders for radio-
active materials and will ensure that the requested materials and quantities

are authorized by the license and that possession limits are not exceeded.

2. During normal working hours carriers will be instructed to deliver
radioactive packages directly to the Nuclear Medicine Department.

3. During off-duty bours the hospital police will accept delivery of radio-
active packages in accovdance with the procedures outlined below:

a. Any packages containing radioactive material that arrive between
4:00 p.m. and 7:30 a.m. or on Saturdays, Sundays, and holidays, shall
be signed for by the Hospital Policeman on duty and taken immediately
to the Nuclear Medicine Department. Unlock the door, place the package
in the "hot" lab, and relock the door.

b. 1If 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 contaminated.

c. RADIATION SAFETY OFFICER: William F. Lytle, Jr., M. D.
OFFICE PHONE: 636-2351 Ext. 227
HOME PHONE: 636-3035




APPENDIX F

Procedures for Safely Opening Packages Containing Radioactive Material

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

2. Measure surface exposure rate and record. If greater than 200 wR/hr--
stop procedure and notify Radiation Safety Officer.

3. Open the outer package (following manufacturer's directions, if supplied)
and remove packing slip. Open inner package to verify contents (compare
requisition, packing slips, and label on bottle), check integrity of final
source container (inspect for breakage of seals or vials, loss of liquid,
discoloration of packing material.) Check also that shipment does not
exceed possession limits.

4. Monitor the packing material and packages for contamination before
discarding:

a. If contaminated, treat as radiocactive waste.
b. 1If not, obliterate radiation labels before discarding in regular
trash.



APPENDIX G

General Rules for Safe Use of Radioactive Material
1. Wear disposable gloves at all times while handling radioactive materials.

2. Monitor hands and clothing for contamination at the end of each working
day.

3. Do not eat, drink, smoke or apply cosmetics in any area where radioactive
material is stored or used.

4. Assay each patient dose in the dose calibrator prior to administration.
Do not use any doses that differ from the prescribed dose by more than 10Z.

5. Wear personnel monitoring devices (Film badge or TLD) at all times while
in areas where radioactive materials are used or stored. These should be
worn at chest or waist levels.

6. Wear wrist badges during elution of generator and preparation, assay,
and injection of radiopharmaceuticals.

7. Dispose of radioactive waste only in specially designated receptacles.
8. Never pipette by mouth,

Survey generator and kit preparation areas for contamination at the end
of each day. Decontaminate if necessary.
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