NRC FORM 313M U.S. NUCLEAR REGULATORY COMMISSION Approved by OMB
w'::':’“ APPLICATION FOR MATERIALS LICENSE — MEUICAL e

INSTRUCTIONS - Complete i tems | through 26 if this B an initial application or an appication for renewal of a 'i_enge Use suppirmental sheets
where necessary [tem 26 must be completed on i applications and signed  Retain one copy Submit orminal and one copy of entire
application to - Director, Office of Nuclear Materials Safety snd Safeguards. U S Nuclear Fiegulatery Commussion, W . ~ington. O C
20555 Upon spproval of this application, the applicant will recerve 8 Materials License An NRC idsrerials | cense is issued in sccord-
ance with the general requiremes.ts contained in Title 10, Code of Federal Regulations, Parc 30 #nc the Licenser is subject to Title 10,
(Code of Federal Reguletions, Parts 19, 20 and 35 and the license fee provision of Title 10. Code of Federal Regulations, Part 170 The
hcerse foe category should be stated in itesn 26 and the appropriaie fee enclosed

1.+ NAME AND MAILING ADDRESS OF APPLICANT (institution,
fir.n, cliric, physician, etc.) INCLUDE ZIP CODE

Nuclear l‘edicine Department
Memorial lledical Center
1615 laple Lane

1.b. STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL
WILL BE USED (/f different from 1.a) INCLUDE ZIP CODE

VA

TELEPHONE NO.: AREA cope (715) £82-4563 151

Ashland, Visconein 54806 ext
-l}
TELEPHONE NO.: AREA CODE ( 715 682-4563 251
2. PERSON TO CONTACT REGARDING THIS APPLICATION 3. THIS IS AN APPLICATION FOR: (Check appropriate item)
a e x a [] NEW LICENSE
Mede l'lSCher. M.D. ext o

] AMENDMENT TO LICENSE NOL’«B
c. 8 RENEWAL OF LICENSC NO. =I6597=01

4. INDIVIDUAL USERS (Name individuals who will use or directly
supervise use of radiosc tive material. Complete Supplements A and B
for each indwidual, )

M.J. Fischer, M.D.

Robert G. Lind, K.D.

5.RADIATION SAFETY OFFICER (RSO) (Name of person drsignated
as radiation safety officer. If other than individual user cor-plete resu-
me of training and experence as in Supplenent A |

M.J. Fischer, M.D.

6.a RADIOACTIVE MATERIAL FOR MEDICAL USE

irems | LHAXIMUM MARK MAXIMUM
POSSESSION = POSSESSION
RADIOACTIVE MATERIAL DESIRED LIMITS ADDITIONAL ITEMS: DESIRED LIMITS
LISTED IN: “x* | (in millicuries) “x* | (In millicuries)
IODINE-131 AS IODIDE "OR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES 0= HYPERTHYROIDISM
10 CFR 35.100, SCHEDULE A, GROUP | X | ASNFEDED || PHOSPHORUS 32 AS SOLUBLE PHOSPHATE
FOR TREATMENT OF POLYCYTHEMIA
T s sl VERA, LEUKEM' A AND RONE METASTASES
1
CFR T, 990, SNEDULE A, GROUF B » | ASNEEDED | I CPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT-
10 CFR 35.100, SCHEDULE A, GROUP Il1 X | 200 mC3i||MENT OF MALIGNANT EFFUSIONS.
GOLD-198 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MALIGNANT
10 CFR 35.100,SCHEDULE A, GROUP IV AS NEEDED || EFFUSIONS.
: JODINE-131 AS IODIDE FOR TREATMENT
10 CFR 3.100, SCHEDULE A, GROUP V ASNEEDED || OF THYROID CARCINOMA
XENON-133 AS GAS OF GAS IN SALINE FOR
10 CFR 36.100, SCHEDULE A, GROUP VI BLOOD F' OW STUDIES AND PULMONARY
“UNCTION STUDIES.

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.a. (Sealed sources up to 3 mCi used for
calibration and reference standards are authorized under Secoon 35.14(d), 10 CFR Par. 35, and NEED NOT BE LISTED.)

CHEMICAL

AND/OR
ELEMENT AND MASS NUMBER PHYSICAL FORM

MAXIMUM NUMBE R
OF MILLICURIES

OF EACH FORM DESCRIBE PURPOSE OF USE

8610020211 840722
REG3 LIC30

48-16593-01 PDR

NRC FORM 313Mm
(9-81)



v

INFORMAT/ON REQUIRED FOR ITEMS 7 THROUGH 23

5
For

!

Itams 7 through 23, check the

8pproprisis boxles) and submit a detai'ed description of ali the requested inf -« mation. Begin
each item on 8 separate sheet. Identify the item nuinber and the date of the application in the lower right corner of each pags. If
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revsion
number and date of the referenced guide: Regulstory Guide 10.8

Dete: 4

o

, Rev.

L

GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE 'S: RADIOACTIVE MATERIAL (Check One)
I X | v.umes and Speciaities Attached. and ¢ |Appendix G Rules Followed; or
- X
X Duties as in Appendix B; or Equivalent Ru'as Attached
{Check One)
Equivalent Duties Artached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE x | Appendix H Proced ires Followed; or
3 X '::plmnu A & B Artached for Each Individual User; IEquivahm Pr bt Atndhed
|
Supplement A Attached for KSO. 17. AREA SURVEY PROCEDURES (Checx One)
9. INSTRUMENTATION  (Check One) X Appendix | Procedures Foi'owed or
Appenaix C Forra Attached; or Equivalent Procedures Attached
List by Name and Model Numter 18. WASTE DISPOSAL (Check ('ne)
Lum CALIBRATION OF INSTRUMENTS ¥ |Appendix J Form Attached; or -
2 'A'::’r'u"::‘g:°°"’“"’ Followed for Survey Equivalent Informatiur. Attachcd i
. ‘Check One)
_ ; THERAPEUTIC USE OF RADIOPHARMACEUTICALS
4:a.n«ahnl Procedures Attached; and 18. (Check One)
Appendix D Procedures ~ollowed for D_se
Calibrator; or X |Appendix K Procedures Followed ; or
S Imﬂ':k Oml
X Equivalent Procedures Arttached Equivalent Procecures Artachad
11, TACILITIEE AND EQUIPMENT 20. THERAPEUTIC USE OF SFAL ED SGURCES
+ o
y | Cescription and Uiagram Attached N/a Detailed Inform ation Attached; and
12. PERSONNEL TRAINING PROGRAM Appendix L Proced.res Followed; or
{Check One)
X Description of Training Attached Equivalent Procedures Attached
13, PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
" RADIOACTIVE MATERIAL 21. RADIOACTIVE GASES (e.g., Xenon — 133)
% | Detailed Information Attached N/ 1| Detailed Information Attachad ¥
= DURES AND PRECAUTIONS FOR USE OF
PROCEDURES FOR SAFELY OPENING PACKAGES 22. :1?;; Agnsvse o :, smfuL IN ANIs;uALS e
4. CONTAINING RADIOACT!VE MATERIALS
{Check One) N/A Detailed Information Attached
. ' ~ PROCEDURES AND FRECAUTIONS FOR USEOF )
g |Aorendin F Procsdures Followed; or 23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.
Equivalent Procedures Attached N/A Detailed Information Attached
EORM NRC.-I' W
8w Page 2 \
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24. PERSONNEL MONITORING DEVICES

TYPE
- (Crock appreprion bou) SUPPLIER EXCHANGE FREQUENCY
——— = —
[" X | Fium It.3., Landsucr, Jr, & Company Monthly
& WHOLE
BODY o
OTHER (Soecity)
FiLm -
b. FINGER
1 W K.S. Landaucr, J,.r & Compapy Monthly
OTHER (Specity)
—
FiLm
c. WRIST TLD
OTHER (Specify)

r

d. OTHER (Soecity)

%. FORPRIVATE PRACTICE APPLICANTS ONLY

8 HOSPITAL AGREEING TO ACCLPT PATIENTS CONTAINING RADIOACTIVE MATERIAL

NAME OF HOS/ 'TAL

b ATTACH A CGPY OF THE AGREEMENT LETTER
SIGNED BY Tr € HOSPITAL ADMINISTRATOR

MAILING ADDRESS

CiTy

Isnv: Tzw CODE

¢ WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU
TIONS TO BE TAKEN AND LIST AVAI' ABLE
RADIATION DETECTION INSTRUMENTS

26. CERTIFICATE
(This item roust be completed by applicant)

The applicant and any official executing this certificate on behal! of the applicant named in Item 1a cortify that this application is preparec in
cantnrmity with Title 10, Code of Federal Regulations, Parts 30 and 35, and that al! information conta:ed hereir ncluding any supplements
attached here1o, i true and corract 10 the best of our knowlerge anc belief

-
A4

X . b APPLICANT OR CERTIFY.NG BF FICIAL (Signature)
s LICENSE FLE REQUIRED mugé[am' /Q j,,,oc/&/ md

(See Secuan 170 31, 10 CFR 170)

m 'ﬁmf (Type of Prin

s ! LICENSE FEE CATEGORY. 43 FR 7210 2) Tix4 6
1.8 Renewal )Zé -/ou 0[/{ er
¢ DATE
€2) LICENSE ¥EE ENCLOSED § 150,00

FORM NFC-313M (8.78)

Page 3
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PRIVACY ACT STATEMENT

Pursuant 10 6 U.SC 652ale)(3), enacted into law by section 3 of the Privacy Act of 1874 (Public Law 83-578), the following  #=
statement is furnished 10 individuals who supply information to the Nuclear Regulatory Commission on Form NRC-313M.
This information is maintained in a8 system of records designated as NRC-3 and described at 40 Federa! Register 45334

(October 1, 1875).

1. AUTHORITY Sections B1 and 161(b) of the Atomic Energy Act of 1954, as amended (42 USC 2117 and 2201(b))

2. PRINCIPAL PURPOSE(S) The information is evaluated by the NRC stat! pursuant 10 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, as amended,
and the Commission s regulations, for the issuance of a radioactive materia! license or amendment thereof.

3 ROUTINE USES The information may be used  (a) 1o provide records to State health departments for their information
and use, and (b) 1o 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 Fec=ral, State, and loca! agencies in the event that ihe information indicates &
violation or potential violation of iaw and in the course of an administrative or judicial proceeding. !n aduition, this \n-
formaticn may be transferred to an appropriate Federal, State, or local sgency 1o the extent relevant and necessary for
o NRC decision or to an appropriate Federal agency 1o the extent relevant and necessary for that agency’s decision about
you A copy of the license issued will routinely be placed in the NRC's Public Document Room, 1717 H Strect, NW |

Washington, D.C

4 WHETHER DISCLOSURE 1S MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL CF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested intormation is not furiished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

5 SYSTEM MANAGERI(S) AND ADDRESS Durector, Division of Fuel Cycle and Material Safety, Office of Nuclear Mate-
rial Safety and Safeguards, U'S Nuclear Regulatory Commission, Washington, D.C. 20555

FORM NRC-313M -~
8-78)

Page 4
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vgrv NRCI1IMSUPPLEMENT A
)

U.S. NUCLEAR REGULATORY COMMISSION

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER 2 STATE OR TERRITORY IN
. moa;u.uc:useo 10 Michipar
. i ) 4 M. . . R%Cl .ME ™
Markam J. Fischer M.D Mﬁ? 3 S’E' Sou¥h Dakota
3 _CERTIFICATION
SPECIALTY BOARD CA re.conv MONTH AND YEAR CERTIFIED
A c
« American Board of Radioloyy Radiolopy
4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES
TYPE AND LENGTH OF TRAINING
LECTURE/ SUPERVISED
FIELD OF TRAINING LOCAT!ON AND DATE (S) OF TRAINING LABORATORY | LABORATORY
A 8 COURSES EXPERIENCE
(Hours) (Hours)
c D
b il e University of Minn, - Veteran
- Administration Hospital
INSTRUMENTATION ~
- ; July 1969 to Dec 1972 150 100
University of Minn, - Veteran
b. RADIATION PROTECTION Administration Hospitlll
July 1969 to December 1972 25 25
Univeraity of Minn, - Veteran
. MATHEMATICS PERTAINING TO -
© THE USE AND MEASUREMENT J3nigkpetion Hospital
OF RADIOACTIVITY to Dec 1972 30 30
University of Minn, - Veteran
d. RADIATION BIOLOGY Administration Hospital
July 1969 to December 1972 75 75
University of Minn, - Veteran
e. RADIOPHARMACEUTICAL sdministration Hospital
S July 1969 to December 1972 15 15
6 EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent Expc:ience)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYPE OF USE
Tc 99m 150 mCi {emorial) Medical Center |5 years practice
1 131 300 uCi University of Minn, 2 years training
X- 133 10 MCi University of Minn, 2 yeurs * |training
t L External Sourge University of Minn, 3 years training




4 ' 3

tonm NRC-313M-SUPPLEMENT A
e

U.S. NUCLEAR REGULATORY COMMISSIONLa.

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

V. NAME OF AUTHORIZED USER O RADIATION SAFETY OFFICER

2 STATE OR TEARITORY IN

WHICH LICENSED TO

.
Qobe ' 'f" 6. L 1 N / M. D. PHACTICE Meon):m& o
i e wn’c Mo‘ L.JM‘~~¢
3 _CERTIFICATION
SPECIALTY BOARD cAveSony MONTH AND YEAR CERTIFIED
A c

AMCF'ICCLN Buur‘J
OP ch’ao/osﬁ

Diagueshi Radiclogy

Tune,

1976

4. TRAINING RECEIV

ED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE(S) OF TRAINING LABORATORY | LABORATORY
A - COURSES EXPERIENCE
[Hours) (Hours)
c D
uN.lvcrb.l* OPM;NNtk*“— ey
4 s. RADIATION PHYSICS AND Hospitaly” and Minneagolis /50 Yo
INSTRUMENTATION v w 'I
¢‘(ro~$ 4 MU\H ION
HDS if- v (Dmryuosﬂc
3 b. RADIATION PROTECTION ch o,‘.(s‘s Rtsgdl’n Lj 30 30
I I&Jy 1992 - 20 Sume 1998
€ MATHEMATICS PERTAINING TO mecle Loken M‘D C“:ff
THE USE AND MEASUREMENT Dep‘l of Nu( (370 Mc 1ceel 3@
OF RADIOACTIVITY Th P o
caa s nync’, Ph b
Eu (J- «t uﬂ P"ya“—'s{
[ d. RADIATION BIOLOGY 2 5 20
e. RADIOPHARMACEUTICAL
CHEMISTRY L0 20
6. EXPERIENCE WITH RADIATION. {Actual use of Radioisotopes or Equivalent Experience)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TVPE OF USE
' Yyrrs | Mecicad
99 200 m McMor-&’ M“I”“L M ecl/c
7—;- e CC"“( - Ast\’llnl w'sc / m > . e
week Diiegueses

(Ve o)

FORWV NRC-J13M Supplement A

(8-79)

NTROLNO. § 0 3,9,2

FY-A MOIATIIAAML 19




[vouu NRC31IMSUPPLEMENT A U5, NUCLEAR REGULATORY CommEsiow]
(i ™ TRAINING AND EXPERIENCE
~ AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR HADIATION SAFETY OFFICER 2 STATE OR TERRITORY IN

' WHICH LICENSED TO
J; L’A 0 . HL ’hﬂleﬁt Un Mb »J;:clncz MEDICINE

it .~ mich . Ninn
3. CERTIFICATION J
SVECIALTY BOARD cne:onv MONTH AND YEAR CERTIFIED

AMC"I(M BOQr(f F
3 wwe '975
O{ RCLO /"_j/ Dtuanos‘hk *\QA.'o‘ﬁ" J

4. TRAINING RECEIVED IN BASIC RADIOISOTOPE HANC

AND LENGTH OF TRAINING

LECTURE/ SUPERVISED
PELDOPF TRAINING LOCATIC LABORATORY | LABORATORY
- COURSES EXPERIENCE

Hours) (Hours)

e e )
s. HADIATION PHYSICS AND
1 INSTAUMENTATION /50 /00
VC+cq oS Admlh.')ha.‘.‘cn
P

sis'.{n\ ( bio,f\o. I-'g Pu&,'o‘o 30

kk’h'(‘("f‘, - :’u" "' “"7

Jwne 1995 J0 30
en A ( kc 4 { )
wr e O?S &,0
o. HADIOPHARMACEUTICAL o Pl D B—«"-u‘\é'\
CHEMISTRY 50 30

6. EXPERIENCE WITH RADIATION,

ctual use of Radio /nmpu' or Equivalent Experience)
1SOTOPE MAXIMUM AMOUNT

WHERE EXPERIENC AS GAINED CURATION OF EXPERIENCE TYPE OF USE

I‘ﬁv« 200 mc W\(‘moun’ Mﬁcli(n' ('Qu‘\‘V

ol / 500 fad) ﬂ]ed.:d

ALL‘(\»J) w.!c,,\s.-,\ (& 'D Dt‘pJo\os;J
w J

FORM NRC-313M Supplement A

(»-79) Poge §



Radigtion Safety Committee

‘.’ Iten 7:

A. lNembers
l., K.J., Fischer, l.D. = Chief Radiologist
R.G. Lind, !I,D., = Rediologist
Steven Becktold, I1i.D. = Chief Pathologist
larjorie Kacvinsky - Radiology Director
Lowell [liller - Hospital Administrator
Robert Wauirinski = Chief Nuclear liedicine Technologist

Barb Peikert - Director of Nursing

:
¢
-
:
%
;

Tom Stinetich = Laboratory Technologist

B. Radiation Safety Committee, lledical Isotope
Comittee and Diagnostic Services Committee
are all one and the sane,

2
amu:zuxnutggsus GdA



APPENDIX B

MEDICAL ISOTOPES* COMMITTEL

Responsibility
The committee is resp.asible for

1. Ensuring that all individuals who work with 4
or in the vicinity of radioactive material
have eufficient training and experience to
enable them to perform their duties safely 5
and in eaccordance with NRC regulations
and the conditions of the license

2. Ensuring that all use of radicaciive mate-
ral is conducted in a safe manner »nd in
accordance with NRC regulations and the 6.
conditions of the license

Duties
The committee shall

1. Be familiar with all pertinent NRC regula-
tions, ‘he terms of the license, and infor-
mation submitted in support of the request
for the license and its amendments . 7

2. Review the training and experience of any
individual who uses radioactive material
(including physicians, technologists, physi- 8
cists, and pharmacists) and determine that g
the qualifications are sufficient to enable
them to perfurm their duties safely and in
accorcance with NRC regulations and the 9
conditions of the license. )

3. Establish a program to «>.ure that ali indi-
viduals whose duties way require them to
work in the vicinity of radivactive material

(e.g., nursin>, security, and housekeep-
ing personnel) are properly instructed as
required by §19.'2 of 10 CFR Part 19.

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

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.

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

Recommend remedia! action to correct any
deficiencies identified in the radiation safe-
Ly program

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

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

Mecting Frequency

'Allenwn Ulles are “readiowsotope” or “"radiation cafety”

The medical isotopes committec shall meet as
often as necessary to conduct its business but

commitlee not les than once in each calendar quarter.

10.8-19
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APPENDIX C

INSTRUMENTATION

Survey meters

Manufacturer's name. Victoreen Instrument C-dlnpnny

Manufacturer's model number: _Model No 6B

Number of instruments available: One

Minimum range: 0 mr/hr to 0.5 mr/hr
Maximum range: ______9___ mr/hr to 50.0 wr/hr

Manufacturer s name: Victoreen Instrumcnt Compiny

Manufacturer's model number: Model No. 1A

Number of instruments availatle: Onc

Minimum range 0 mr/hr to 0.5 mr/hr

Maximum range 0 mr/hr to 5C.0 wr/hr

Dose calibrator

Manufacturer's name: Chicago Nuclear

Manufacturer's model number: Mediac - 018896

Number of instruments available: One

Diagnostic instruments

Manufacturer's
Type of Instrument Name Model No.
Gwnma Camer: General Electric 62-123
Other
10.8-21

CONTROL NO. § 0 3 92
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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

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

1. The sources shall be approximate point
sources.

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

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

4. Each scale of the instrument shall be
calibrated at least at two points such
that (a) one point is in each half of the c
scale and (b) the two points are ’
separated by 35-50% of full scale.

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

Note:

Sources of Cs-137, Ra-226, or Co-60 are ap-
propriate for use in calibrations. The activity
of the calibration standard should be sufficient
to calibrate the survey meters on all ranges, or
at least up to 1 R/hr on the higher-range E.
instruments. If there are higher ranges, they
should st least be checked for operation and
approximately correct response to radiation.

B. A reference check source of long half-life,
e.g., Cs-127 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 1.9, “Calibration and Usage of Dose Calibrator
lonization Chambers for the Assay of Radionuclides "Copies may
be obtained from the American National Standard. Institute,
Inc , 1430 Broadway, New York, New York 10018

10.8-23

1. Before each use and also after each
survey to ensure that the instrvment
was operational during the survey.

2. After each maintenance and/or battery
change .

3. At lJeast quarterly.

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

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

This calibration may be done either

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

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

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

Use of Inverse Square Law and Radioactive
Decay Law

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

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

b. The Radioactive Decay Law may be
used to calculate the output at

other times after the specified
date .



2. Inverse Square Law

§ (R (K
L
- - = - - P2

Exposure rate at P,

R ”,1)2 (R,)
S B
(Fy)

where

S is the point source

R1 and llz are in the same units (mR/hr
or R/hr)

P1 and P2 are in the same units (cen-
timeters, meters, feet, eic.)

3. Radioactive Decay Law

Exposure rate t units of time after
specified calibration date

nen s B0
where
Ro and Rl are in the units mR/hr or
R/h
R

0 is exposure rate on specified
calibration date

10.8-24

Rt is exposure rate t units of
time later
Tl/z and t  are in the same units (years,

months, days, etc.)
Tl/2 15 radionuclide half-life

t 15 number of units of time
elapsed between calibration
and present time

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

apgstgp. What is the output at 3 feet on
arch 10, 1977 (2.0 years)?

a. Output at 1 foot, 2.0 years after
calibration date:
_(0.693 x 2.0)
R= 100 mR’hr x & R
=100 x 0.77 = 77 mR/hr at ] foot
on March 10, 1977.

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

2
Ry feet = {11001 97 mR/hr
(3 feet)

= 5 x 77 = 8.6 mR/hr at

3 feet, 2.0 years after
calibration.

13348 Qax
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i.e., greaster than 224 (even though
correction factors may be provided by the
manufacturer, the accuracy of these should
ve checked).

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

1. Assay wvial al the approprigte insiru-
ment setting and subtract background
level Lo oblain net aclivaly.

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

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

Example: If activities of 2.04, 2.02,
an 00 mC: are measured for 4, 8,
and 10 m) volumes and 10 ml is the
reference volume selected,

. C W
4 ml Volume CF = 2“ 0.98

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

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

True Activity = Measured Activity X
Correction Factor

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

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

7. It should be noted that diffcrences of
2004 in dose calibrator readings
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.
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An alternate to providing syringe cali-
bration factors is to simply assay the
stock vial before and after filing the
syringe. The activity n the syringe is
then the difference in the two readings
(with a volume correction if signif-
icant) .

Test For Instrument Accuracy

Check the accuracy of the dose calibrator
for ceveral 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 atlention to source configuration.
The lower-energy reference standards
(Tc-99m, Xe-133, 1-125) must be in vials
with the same thickness of glass as the
actual samples to be measured for best
accuracy .

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

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

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

4. Repeat the above steps for other
commonly used radionuchides for which
adequate reference slandards are
available .

Keep & log of these calibration checks.

o

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

7. At the same time the instrament is
being initially calibrated with the NBS-
traceable standards, place a long-lived
source in the calibrator, set the
instrument, in turn, at the various
radionuclide settings used (Cs-137, I-
131, Tc-99m, 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-traceable stand-
ards. Keep a log of these initial and
subsequent readings.



H. Test for Instrument Constancy

Assay two reference sources such as Cs-
137 and Co-57 wusing a reproducible
geometry befor~ each daily use of the
instrument .

Assay each reference source using the
appropriate instrument setting (i.e.,
Cs-137 setting for Cs-137).

Measure background level at same in-
strument setting.

Calculate net activity of each source
subtracting out background level.

For each source, piot net activity
versus the day of the year on semi-log
graph paper.

10.8-28

CONTROL MO, § 392

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 cource for all the commonly used
radionuclide settings.

Variations greater than #5% from the
predicted activity indicate the need for
instrument repair or adjustment.

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

IT-AW NOLOTLONS 13INS OdR
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CALIBRATION OF DOSE CALIBRATOR

A. Sources Used for Linearity Test

(Check as appropriate)

)
ATAW dULOTLOMS 1L33W

X First elution from new Mo-99/Tc-99m generator

or

Other* (specify)

B. Sources Used for Instrument Accuracy and Constancy Tests

Activity
Radionuclide AmCi) Accuracy

Co-57 o Gk g i
Ba-133 2L s e g
Cs-137 220wl LA '_,:i
{ Ra 226 RS et §
' - :

\ C. The procedures described ir Section 2 of Appendix D will be used
v Vghe T for calibration of the dose calibrator 2
or - s
Equivalent procedures are attached. e ;

‘;dust be equivalent to the highest activity used.
-
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—

MEDI - NUCLEAR CORPORATION

6735 LANMAN ROAD DRAYTON PLAINS, MICHIGAN 48020
(313) 332-8600

Janvary |, 1983
NEW: CALICHECK"™

DOSE CALIBERATOR ACTIVITY LINEARITY TEST KIT

SAVES TIME:

)
i

NRC APPROVAI

| I

¢

CALICHECK KIT
To Order—Phone

Flease Specify




& ? ®
it Calibration Dose Calibrator RActivity Linearity Check

o e AT ORI AP, A P 5 A
--'41/ readings must be taken at lowest range setting available i Model _ K itk Technologist el
ind converted toe mCi units. J Souros Configuration .~ - eusciemmestor R itat i
L ION ; — - .
DISPLAYTEYD CAF I'\E(;:‘T‘SZISO All readings must be taken at lowest range setting available
TUBES ACTIVI and converted tc mCi units.
A ) c -
Black Only RIS ... T L A B C D :
Black Only mCi G DISPLAYED CALISRATIGN PRODUCT OF
TUBE COLOR ACTIVITY FACTOR BXC
Black Only R A 0 WmC:I_ = Black Only: e Sl(;f_ X' 1;00‘ = e
Black & Red mCi e
Black & Red: ; A_m_C_i_ X 451 4 A
' | mCi pr
Bk Ony . - AR o PR UL - R AN & Black & Orange: ’ mCr X -
Black & Orange mCi ‘ AR :
: Black & Yellow: mei X =
Black Only = s L RIS ol it i 3 '
Black & Yellow mCi N T e, Black & ureen: L M 2 R L a4
Btack Oriy mCi Black & Blue: S L S bt
Black & Green mCi T Hne Black & Purple: e i : ' L o G
Black Only % s ... B
Black & Blue mCi g R e SUM i 2
i SUM
Black On'y BTN ek L S MEAN = —5— =
Black & F’ur;ie mCi MEAN X 198 = = UPPER LIMIT
| SOURCE CONFIGURATION *Or following rep~ir of dose calibrato’ or Calicheck MEAN X 09) = = LOWER LIMIT®
K., In all instences these ‘actors can only be
- - Syringe determined followving proot of actwity linearity by i . o i o § i e
' Vial standard techniques. KEEP THIS FORM FOR Compare Column D data to upper and lower limits to confirm lineanty
L ’ ——— FUTURE REFEMENCE! *Iinstead of avariation in the Column D dataof * 5%, your radioactive material license may allow a

difference of ¥ 10% in the test results, I' so, multipliers of 1.10 and 0.90 can be used 10 determine
the upper and lower lirmuts




ITE¥ 12 PERSONNAL TRAINING PROGRAM (,Li

1.

Personnel working with radioactive material shall be regisrered
technologists with a minimum of 80 hours additional, of Intensive
Training (formal class work and lectures).

Annually or when appropriate the Radiation Safety Officer shall
hold inservice programs for Radiation Safety for ail personnel
that may come in contact with radioactive material. Participation
is mandatory and is to be recorded.

TI-AN HOLO310Gud 133N O

Personnel shall be kept apprised of a!l pertinent NRC regulations
as well as the Institution's NRC license.

Personnel are to be fully trained in the proper rasponses to any
emergency or unsafe condition and report same to PSO and the
Radiology Supervisor. Appropriate incident forms are completed,
asin Hospital safety policies.

Radiation exposure records are available to all personnel and any
excessive doses are to be explained to the RSO in writing,

1S LN

A monthly inservice program is available for all personnel for
Nuclear Medicine.

T
2
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Appendix

PHYOCEDUKES POl ORDI tING
AND

t CEIVING R,DIOACTIVE MATI KIALS

Tic Radiology Su rvisor rwus; lace L Oraers for radioactive material;
he must crisure that the requested materials ond quanities are autho:ized

Oy the license, ~nd that Possession lindts are not txceeded,

During norial working hours, carriers must be instructed to deliver
Radioactive packases directly to the Radiology Dep: rtment. Those hours
are 0700 until 2030 hours On weekdays, weekends and holidays are 0800
until 1630 hours,

During off-duty nours, and no radiology personnel are readily available,
call the person on duty in Building Operations to place the package in
Radiology in X=ray room #1 on the floor beside the éntrance., Then re-

lock thie aepartmer. ., If the acks appears to be damuped or is wet

liunediately contact the Hadi i call as acting Radiation Safety
“-—%_‘

Officer and the techincian n c: sk the ca rier to remain at the
nospital until it cun Oc determined th:t neithcr he nor the delivery

vehicle is ontaminated,




APPENDIX F

PROCEDURES FOR SAFELY OPENING PACKACES CONTAINING
RADIOACTIVE MATERIAL

Visually inspect package for any sign of loss of liquid, aiscoloration o packaging
damage (e.g., welaess, crushed) If material'. Check also that shipment does
damage is not=d, stop procedure and notify not e:.ceed presession limits

Radiation Safety Offices

Wipe external surface of final source
Measure exposure rate at 3 feet from container with moistensad cotton swab or

package surface and record. If >10 mR/hr, fiter paper he'' with forceps; assay and
stop procedure and notiy Radiation Safety record
Officer

Monitor the Packing material and packages
Measure surfuce exposure rate ar . record for contamina’isn before discarding

If >200 mR/hr, stop procedure and notify
Radiation Safety Officer a If -ontaminates, treat as radioactive
waste

Put on gloves If not Contaminated, obliterate radia-

tion labels before discarding in regular

Open the outer package (following manu- trash

facturer's directions, if supplied) and
remove packing slip. Open inner package In all the
to verify ce.itents (compare requisition, lests with a pag
Packing slip, and label on bottle), ana thin-end-window
check integrity of final source container
(inspeciing for breskage of seals or vials,

ahove procedures, take wipe
er tewel, check wipes with a
G-M survey meter, and take

Erecaution against the spread cf contamination
as necessary

C
v
r
.
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X

. Use syringe shields

. Do not eat,

APPENDIX G

GENERAL RULES FOR THE SAFE USE OF RADIOACTIVE MATERIAL

. Wear laboratory coats or other protective

clothing at all times in arecs where radio-
active materials are used.

. Wear disposabie gloves at all times while

handling radioac.ive mwaterials.

. Monitor hands and “lothing for contamina-

tion after each procedure or before leaving
the ar-a.

for preparation of
patient doses and adm.nistration to patients
except in circumstinces such as pediatric
cases when their use wculd compromise the
patient's well-being.

drink, ctmoke, or apply
cosiuetics in any area where radioactive
material 1s stored or used.

. Assay each patient dose in the dose cali-

brator prior to adminiscration. Do not use
any doses that differ from the prescribed
dose by more than 10%.

1.

10.
11.

12.

13.

10.8-35

. Dispose of radioactive waste

Wear personnel mcnitoring devices (film
badge or TLD) at all times while in areas
where radioactive materials are used c:
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.

cnly in
specially designatec receptacles.

Never pipette by mouth.

Survey generator, kit preparaticn, and
injection areas for contamination after each
procedure or at the end of the 21y
Decontaminate if necessary.

Confine radioactive solutions in covered
containers plainly identified and labeled
with name of compound, radionuclide,
date, activity, and radiation leve'!, il
applicable.

Always transport radioactive material in
shielding containers.



APPENDIX H

EMERGENTY PROCECURES

-

Minror Spills

NOTIEY: Notify persons in the a ea that a
spill has occurred.

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

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

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

5. REPGRT: Report incident to the Radiation
Safety Officer

Major Spills

1.

CLEAR THE AREA: Notify a!l persons not
involved in Uie spill to vacate the room.

"REVENT THE SPREAD: Cover the spill
with absorbent pads, but do not attempt to
clean it up Confine the movement of all

_ Personnel  potentially contaminated to

prevent the spread.

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

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

CALL FOR HELP: Notify the Radiation
Safety Officer immediately .

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

RADIATION SAFETY OFFICER:
OFFICE PHONE:

HOME PHONE.

ALTERNATE NAMES AND TELEPHONE
NUMRZRS DESICNATED EY RSO:

A1-AW UOLOTIONE 133k OGN
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Labontbry areas where only small quaniij-
ties of radioact,ve material are used (less
than 100 HCi} wil] be surveyed monthly .

All other hboratory areas will Le surveyed
weekly .

The weekly and monthly survey wil fons;st
of :

a. A measuremen, of radiation levels with
4 survey meter su!{icx'ently sensitive to
detect 0.1 mPem/hr.

b. A series of wipe tests to measure con-
tamination Jevels The method for
performing wipe tests will be suffi-
ciently sensitive to detect 10¢ dpm per
100 cm? for the contaminant involyed

A permanent record will pe kept of ay
Survey results, including negative results .
The record will include

APPENDIX |

AREA SURVEY PROCEDURES

a. Luc;xion. date, and type of equipment
used.

b. Name of Person conducting the survey.

€. Dra!n’ng of a -3 Surveyed, ldenti!yin.
relevant fea: ires Such &s active
storage areas, active waste areas, etc.

d. Measured exposure rates, keyed to
location on the dra ‘ing (point out
Fates that require corrective action).

€. Detected contamination levels, keyed to
ations on drawing .

g. Corrective action taken in, the case of

Contamination or eXxcessive exposure

€Xposure rates after corrective action,
and any appropriate comments .

6. Area wil be ¢t ned if the contamination
level exceeds 1., dpm/100 cm?2 .

For dajly Surveys where no abnorma) €expo-
Sures are found, only the date, the identifica-
tion of the person pPerforming the survey, and
the Survey reports will be recorded.

10.8-39
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d of by Commercia) Waste djg-
poca) Service ( See also jrem 4 below)
mmercia) Waste disposaj Sérvice Other (speci!y ¥
see algo item ¢ below)
o the sanitar
™~ accordanc '

N ——— e
y System j, 3. Other solj 1
€ with §20. 303 of 10 CFR
Part 29

Priate)
. Other (speciry):

y Held for 4
\\

€Cay untj) radiatijon els,
as Measureq With a w-leve] Survey
meter and with a shieldin ved,
e ————— have hed ckgroung levels Al
radiatjo labe) will pe femoved o
2. Ho-99/Tc-99n &eneratorg will be (check a5 Cbliterategq and the Waste wip he
H nppropria(e) 'Sposed of in Norma) trash .
| Returned to the uanu!acturer for Dispose Commercig) waste dijs.
d disposa] Posa) Service ( also jt 4 below )
X Held ¢, decay untijj Fadiatjon levels, 3 Other (spect!y)
as Measureq with low- el Survey
meter ang With 3 shieldmg removed
A4Ve reache ba groun¢ levels I 4. The Commercig) Waste disposa] Service yseq
radiatjop tels wip removed op ob- will be
iterated and the Eencrato, g disposed
45 normg) ‘rash . (Note - This method
- of dispog 2y no* pe Practica] o, ZNanei Zﬁity. tate
B neratorg “ontaining long~hved
Fadioactjye conum‘mnts.) NRC/A(reement State License No.
e ———
e
10.§-4;
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APPENC (X K -

THERAPTUTIC USE OF RADIOPHARMACEUTICALS

All patients treated with iodine-131 or
gold-198 will be placed in a private room
with a toilet. The room and toilet areas
more “likely to be ccntaminated will be

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

covered with protective material as appro- 9. Urine and vomitus from iodine-131 therapy
priate to the amounts of coataminaticn to patients will be stored for decay in the ra-
be expected. Particular attention shouid be dicactive waste storage area. When it has
given to objects likely to be touched by the reached background levels, as measured
patient, e.g., telephones, doorkncbs, and witk. a low-level Survey meter, it may be
other items that would be difficult to released Lo the sanitary sewer system.
decontaminate.

10. Before a therapy patient's roon: s re-
The patient's room will be properly posted assigneu to another patient, the room will
in accordance with §20.203 of 10 CFR te surveyed for contamination and decon-
Part 20. . tam.nated if necessary, and all radioactive

waste and waste containers will be

Surveys of the patient's room and sur- remeved.
rounding areas w.li be conducted as soon
as practicable after administration of the 11. Nursing Instructions

trcatment 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 Cfficer or
his designee will then determine lLow long a
PE€rson may remain at these jositions and
wil 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-22, Go'i-
198, or lodine-131, will be completed imme-
diately after administration of the treat-
ment dose. A copy will be posted on the
patient's chart.

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

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

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

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

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

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

¢. Patients must remain in bed while
visitors are in the room and visitors
should remain at least 3 feet fr m the
patient.

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

€. No nurse, visitor, or attendant who is
pregnant should be permitted in the
room of a patient who has received “
therapeutic amount of radicactivity
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 handung urinals, bedpans,
emssis basins, or other containers

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

Disposabie items should Le used in the
care of these patients, whenever
possible. These items should be placed
in the designated waste container .
Contact the Radiation Safety Offic:r or
his designee for proper disposal of the
contents of the dcsignated waste
container.

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

All  nondisposable items should be
placed in a plastic bag and should be
left in the patient's room to be checked
by the Radiation Safety 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 hould 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
disposable gloves.

For iodine-111 patients:

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

(<) If the nurse kelps to collect the
excreta, disposable gloves should
be worn. Afterwards, hands should
be washed with the gloves on and
again  after the gloves are
removed. The gloves should be
placed in the d« signated waste

10.8-44

. Container for disposal by the
Radiation Safety Officer or his
designee .

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

(4) Vomiting within 24 hours after oral
administration, urinary inconti-
Nence, or excessive sweating with-
in the first 18 hours may result in
contamination of linen and floor. In
any such situations or if radio-
active urine and/or feces is spilled
during collection, call the Radia-
tion Safety Officer or his desig-
nee, Ext. Meanwhile,
handle all contaminated material
with dispusable gloves and avoid
spreadng contamination .

(5) AU vomitus must also be kept in
the patient's roor 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 ).

Utmast precautions must be taken to
S€€ .nat 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 Rzciation
Safety Officer or his designee.

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

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

When the patient is discharged, c»ll
the Radiation Safety Officer or his
designee or the Nuclear Medicine
Department, and request that the room
be surveyed fur contamination before
remaking the room.
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Ph Ysician's Name

Rldioisotope Administered
i
Date ang Time of Admnutuucn.

Dose Received Method of Adninistrnion:

Exgosure Rates jn mRem/hr
Date 3 feet from bed 10 feet from bed
Date =—=__Irom bed ———==_1rom bed
e R i O S ___k_\\\
_\\\\\
e \\\\
B SR

\_\\\
\\\
(Conply with all checked items . )

8 Vislunx time Permitted:
—— \\\
. ¢ Visitors must remain A from Patient.

2

3 Patient may not leave room.

4. Visitors under 18 are not permitted.
~—— 5. Pregnan visitors are 29t permitted .

6

7

Patient's Name
\ \ A —
Room No -

Film badges ..ust be worn.
- Tag the !olkm‘ng objects and fill oyt the tag:

PR—

bed

chart

wrist
8. Gloves must be worn while attending Patient .

9. Patient must yuse disposable utensils .

or his designee

11 Smoking js not permitteq.

12, Room js not to be released to Adnim’ng Office unti approved by the Radiation
Safety Officer or his designee. ;

13.  Other instructions

In case of an emergency contact ;

RSO 4
T —— On=duty/OM-duty Telephans Nor

10.8-4a5

10. An items myg; Feémain in room until approved by the Radiation Safery Officer
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Condition fo: Molybderum Dreakthrough

1. Technetium-99 seperated from molybdenum-9 either by elution of a
molybdenum=99 /technetium-99m generator or by an extraction process

-~ shall be tested to cetect and qualify wolybdenun-99 activity prior
to administration to n:tients,

2. The licensee shall not administer tc poutienis technetium-99m containing
more than one (1) microcuire of molybdenum-99 per millicuric of
technetium=99 or more than five (5) microcuries or molybdenum-99
perdoce of technetium=99 ac the time of administration. The limits
for molyhdenwn-99 contamination represent ma.cdimum values «nd
molybdenum-99 contam.nation should be kept as low as reasonably
achievable below tacsns limits,

3. The licensee ghall establish wri ten procedures for personnel per-
forming tests to vetect end qualify molybdenum-99 contamination,
These procedures shall include all necessery calcusations and steps
to be taken if activities of molybdenum-99 in ercess nf the limits
specified in item 2., above arve detected,

Y4 L3l QAN

4. Personnel performing tests to detect and quantify molybdenwi=99
contamination shall be fiven specific training in perfornding these

teats prior to conducting such tests,

5. a. The licensee shall ruintain for insnection by the Nuclear

TT-2 MOLDTL

Kegulatory Comtigsion records of the results of each teat preformed
to detect ond cuantify molybdenum=99 contamination ond rccords
of training yiven to personnel performing these teslis,
b, Records described in a. above shiall be maintained for two (2)
years folloving the preformince of the tests and the tra‘nirnp |

of the personnel,

'A3INS QdA
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1 ! 24 PERSONNEL MONITORING DEVI‘

ARertomel, Wl .

038 34
Des /b,”/&f]/

TYPE -
(Check appropriem box) SUPPLIER EXCHANGF REC JENCY
X | prum R.S5. Landauer, Jr. & Company Monthly
2
" g
OTHE R (Specify)
g FILM -
b. FINGER f :
% Dby R.S. Landauer, J.r & Compagy Monthly
OTHL R (Specify)
FILM
c. WRIST TLD
OTHER (Specify)

d. CTHER (Specify)

% FORPRIVATE PRACTICE APPLICANTS ONLY

s HOSFITAL AGREE'NG TO ACCEPT PATIENTS CONTAINING QADIOACTIVE MATERIAL

NAME OF HOSPITAL

b ATTACH A COPY OF THE AGREEMEN" ETTER
SIGNED BY THE HUSPITAL ADM'MISTRATOR

MAILING ADDRESS
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FPPENDIX D
CA_IBRATION OF INSTRUMENTS®
Section |

METHODS FOR CALIBRATION OF (X- AND CAMMA-RAY) SUF VEY METERS,
INCLUDING PROCEDURES, STANDARDS, AND FREQUENCY

Calibration of survey meters shall be Before each use and also after each
performed with radionuclide sources survey to ensure that the .nstrument

1 The sources shall be approximate point
sources

T'he source activities shall be traceable
within 5% accuracy to the U.S. National
Bureau of Standards (NBS) calibra-
tions

I he frequency shall be at least annual-
ly and after servicing

Each scale of the instrument shall be
calibrated at least at two points such
that (a) one point is 1n each half of the
scale and (b) the two points are
separated by 35-50% of full scale

l'he exposure rate measured by the in-
strument shall differ irom the true
exposure rate by less than 10% of full
scale (read ippropiate section of the
instrument manual to dete¢ rmine how to
nake necessary adjustments to bring
instrument into calibration). Readings
within $20% will be considered accept
able if a calibration chart or graph is
prepareca and attached to the
instrument

Sources of Cs-137, Ra 226, or Co-60 are aj
propriate for use in cahorations. The activity
of the calibration standard should be sufficien:
to calibrate the survey meters on all ranges, or
at least up to 4 R/hr on the higher-range
instruments. [f there are higher ranges, they
should at least be checked for operation and
aprroximately correct response to radiation

B A reference check source of long half-life
e.g., Ce~137 or Ra D and E, shall also be
read at the time of the above calibration
Fhe readings shall be taken with the check
ource placed in specific geometry relative
{ the jetector e ing f thi ref

taken

was operational during the survey

After each maintenance and/or battery
*hange

At least quarter'y

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

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

This calibration may be done either

As In item A above with calibrated
standards of radionuclides at or near
the desired energies or

As a relative intercomparison with an
energy-independent instrument and
uncalibrated radicnuclides

ords of the above items
C must be maintained

of Inverse Square Law and Radioactive
ay Law

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

I'he Inverse Square Law may
used with any point source
alculate the exposure rate
ther distances

1y Law may
the output




2. Inverse Square l.

s (R (Ry)

$ e a Pl

...... P2

.Xposure rate at P2:
p))?

ok A B
(Py,

where
S is the point source

Rl and R2 are in the same units (mR/hr
or R/hr)

?l and ?2 are in the same units (cen-
timeters, meters, feet, etc.)

3. Radic ‘tive Decay Law

Exposure rate t units of time after
specified calibration date

Ro and Rt are in the units mR/hr or
R/hr

o is exposure rate on specified
calibration date.

10.8-24

R‘ is exposure rate . units of
time later

Tl/2 and t are in the same units (yea:s,

months, days, etc.)
'I‘l /2 is radionuclide half-life

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

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

a_\‘a_esu'on: What is the output at 3 feet on
re , 1977 (2.0 years)?

a. Output at 1 foot, 2.0 years after
calibration date:
(0.633 x 2.0)
R= 100 mR/hr x e 5.3
= 100 x 0.77 = 17 mR/hr at 1 foot
on March 10, 1977.

b. Output at 3 feet, 2.0 years af‘er cal-
ibration date:

2
R, feet = M)z x 77 mR/hr
(3 feet)

= ; x 77 = 8.6 mR/hr at

3 feet, 2.0 years after
calibraton.




CALIBRATION OF SURVEY INSTRUMENTS




APPENDIX D (Continued)

Section 2

METHODS FOR CALIBRATION OF DOSE CALIBRATOR




APPENDIX D (Continued)

. Section 2

METHODS FOR CALIBRATION OF DOSE CALIERATOR

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

A. Test for .he following:

1. Instrument linearity (at installation and
quarterly thereafter) 2

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
iisted above (dependent 'ipon the nature of
the repairs).

C. Daily or before each use of the instrument

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

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

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

tions). F.

E. Test of Instrument Linearity

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

1. Assay the Tc-99m vial in the dose cali-
brator and subtract background level
to obtain net activity in millicuries.

2. Repeat step 1 at time intervals of 6,
24, 30, and 48 hours after the initial
assay .

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

Assay Time (hr) Correction Factor

0 32
6 16
24 2
30 1
48 0.125

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

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

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

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

Test for Geometrical Variation

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




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

be checked

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

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

Increase the volume of liquid in the
vial in steps to 2, 4, 8, 10, 20, and
ml by adding the appropriate amount 0
water or saline After each addition
gently shake vial to mix contents an(
1ssay as in step 1

1

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

(CF)

Example: If activities
and 2.00 ire me
and 10
referer

aigainst the

paper. Use this

per volume

where the correction
the same volume and geometrical
figuration as the sampie measured

jimilarly, the same activity of (
2 syringe may be compared with
10 ml in a 30-cc vial and a
factor may be calculated

-.'- it

An alternate to providing syringe cali-
bration factors is to simply assay the
stock vial before and after filling the
syringe. The activity in the syringe 1s
then the difference in the two readings
(with a volume correction if signif-
icant)

Test For Instrument Accuracy

Check the accuracy of the dose calibrator
for several radionuclides such as Cs-137
Co-57, and Ba-133 using appropnrate
reference standards whose activity 1s
traceable to NBS. The activity levels of the
reference sources used should approximate
those levels normally encountered, giving
adequate attention to source configuration
The lower-energy reference standards
(Tc-99m, Xe-133, 1-125) must be in vials
with the same thickness of glass as the
actual samples to be measured for best
accuracy

Assay the reference standar~d in the
dose calibrator at the appropnate
setting and subtract the background
level to obtain the net actuivity

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

T'he average activity determined in
step 2 should agree with the certified
activity of the reference source within
+5% after decay corrections

Repeat the above steps for other
ommonly used radionuclides for which
idequate reference standards are
available

Keep a log of these calibration checks

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

same time the instrument 1s
initially calibrated with the NBS
i place a long-lived

g set the

the wvariwous

(Cs 137 [‘

and record

may later

alibration

ting for

without




*st Tor Instrument Constancy

Assay two refere ources such as Cs-
137 and Co-57 € a reproducible
geometry before each daily use of the
instrument .

1. Assay each reference source using the
appropriate instrument setting (i.e.,
Cs-137 setting for Cs-137).

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

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

4. For each source, plot net activity

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

10.8-28

Log the background levels.

In,te 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.

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

<




CALIBRATION OF DOSE CALIBRATOR

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

Other* (specify)

B Sources Used for Instrument Accuracy and Constancy Tests

Activity
Radionuchide AmC1) Accuracy
Co-57 PRt RIHE S
&

Ba-133 TuCi e 3-5%
Cs-137 ey + 3-5%

ha 226 1,6 mCi g A,

4 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



PROTCSAL FOR CALIZRATING RADIATICHN SURVEY INSTRUENTS

323iation survey instrumsnts ar: calibratad az:iast certified radium-226
sources., Ta=52 sources are azcurate to within 53 accuracy, traceabls to
Natisnal 3ur:au of Standards.

Tae instrumants are caliorat2d on at ls2ast two ooints of each scala,

on2 calioration point is mads on the lower half of the scals and the other
on tas uplss aalf of tha scala, The two 2oints are saparatad by 35-303
full scals,

Mualtiols point sourses of Ra-226 ars used for calibration, the maximum Juantity
used 2:ing 30 milligrams (mCi). The active langth of these sources is

azout 1.3 c=; thus. thay ajp=2ar as point sourcas froam distances of about
15 ¢z or gr2ater. A gama ray dos2 coastant of 7.425 R/hr 2t 1 cn for

1 2= of Ra-225 I l tzred wita 1.0 mm of P+ is usad. The suantity of Ra-225
and distance of tas source to thz survsy metsr are variad to Jrovidie tns
As2e83ary 2XJ0sure rates wita waich th2 instrums2ats are culisrated. The
iaverss: siuar2 law is usad to czlculats the radiatlon outjut at a spacified
aistaacse,

223 L 84, . t3 ta:x indiviiual making ths neasurecasnts is ha2ld to a

the: sriacioizs of minisum tize and iacr2ased distance,
ia & raiiua safe wazn not in use,

A T2.3r% o8 the instrussnts r:.:3iing andi actusl radiation 2xposure is providad
#ita zzch caliicration. Discrslanciss greater thun 105 ar: coasidsrad to
rs_cire 522013l ottsation. For r:adings witain 203, a calibration chart

w11l ce srilared, For discrejaaciszs graater thin 205, tha instrua:nt must

ce r2oairel or reilaced. It is ths ras)onsidility of thes institutlion owning
ta2 surviy mater o take the ascassary action to corrzct for such a Jis-
els.208),

54rve; meters 572411 o2 caliorit:d at le=ast once each ysar, after maintenance
or wasaaver a  u=3%1on of thsir accuracy arises.

1)1 sansultuats, Inc.
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RAITATION SURVSY rETEx CalISRATIC

Instrunment Facility
Serizl Survey Jerformed oy
Date

Source used Ra-226, 10 to 50 milligrams (mCi) wita an accurzcy of
+ 5% (lBS traceacle),

Survey instrument range

Scales igs
Battery
¥eter Reading Calculated Qutout % Difference
Scale (nR/ar) (mR/hr)
Survey meter is accurate to within + 10% I
l;o P
Remarks:

J. THOMAS PAYNE Ph.D.
Medical Physicist
ABR Certified

612/8744060
Res 483-1790

MIDWEST RADIATION CONSULTANTS, INC.
543 Tomiyn Ave, St. Paul, MN 55112




Item 7:

A,

Medical Isotopes Co wittee

Members

1. M.J. Fischer, M.U. - Rudiolopist
2. J.0.l, Peterson, M.D, - Radiologist
3. R.G. Lind, K.D. - Reciologist

L. E.H, Parker, M.D, - Fathologist

2+ T.a, Stolle, M.D, - Pathologist

6. R.Ls Abler, ".D. = Pathologist

7. Lowell Miller, Execut.ve Director

Medical Isotope Committec and Diagnostic Services Comnittee

Are Onc and The Same,

Item 7
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