NRC FORM 313M U.S. NUCLE AR REGULATORY COMMISSION Approved by OMB
©81) APPLICATION FOR MATERIALS LICENSE — MEDICAL ——
10CFR 35
INSTRUCTIONS = compiete 1tems 1 through 26 if this B an initial application or an application for renewal of 8 li Use supplemental sheets

where necessary. Item 26 must be completed on all applications and signed.  Retain one copy. Submit original and one copy of entire
application to : Direcwor. Office of Nuclear Materials Safety and Sateguards, U S Nuclear Regulatory Ci ission, Washington. O0.C
20555 Upon approval of this application, the applicant will receive a Materials License. An NRC Materials License is issued in sccord-
ance with the general requirements contained in Title 10, Code of Federal Regulations, Part 30, and the Licensee is subject to Title 10,
Code of Federal Regulations, Parts 19, 20 and 35 and the license fee provision of Title 10, Code of Federal Regulations, Part 170 The
license fee category shouid be stated in Item 26 and the appropriate fee enclosed

1.8. NAME AND MAILING ADDRESS OF APPLICANT (institution, 1.b. STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL
tirm, clinic, physician, ete.) INCLUDE ZIP CODE WILL BE USED (/f different from 1.a) INCLUDE ZIP CODE

Iova !Methodist NMedical Center Sane as l.a.
1200 Pleasant Street
Des Moines, Iowa 50303

TELEPHONE NO.: AREA CODE(515 ) 283 6201

2. PERSON TO CONTACT REGARDING THIS APPLICATION 3, THIS IS AN APPLICATION FOR: (Check appropriate item)
Mexander Nrvanian, I1.D. a [] NEW LICENSE
o ] AMENDMENT TO LICENSE NO.
c. @ ReEnEwAL OF LICENSE NO. _14=01008-01

TELEPHONE NO.: AREA CODE( 515 2231 06458

4, INDIVIDUAL USERS (Name individuals who will use or directly 5.AADIATION SAFETY OFFICER (RSQ) (Name of person designated

supervise use of radioactive material. Complete Supplements A and 8 as radiation safety officer. If other than individual user, compiete resu-
for each individual,) me of training and experience as in Supplement A )
See Supplement 4, Charles Nischof, Ph.D,

6.a RADIOACTIVE MATERIAL FOR MEDICAL USE

ITEMS ’M;:g‘t:gl" Tems o
0 POSSESSION
RADIOACTIVE MATERIAL DESIRED LIMITS ADDITIONAL ITEMS: DESIRED E’.SM,TS
LISTED IN: “X" | (In millicuries) “X | {In millicuries)
g IODINE-131 AS IODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES 3 3 nCi OF HYPERTHYROIDISM . 100 nCi
10 CFR 35,100, SCHEDULE A, GROUP | «» | ASNEEDED || PHOSPHORUS-32 AS SOLUBLE PHOSPHATE : ]
= FOR TREATMENT OF POLYCYTHEMIA ¥ 25 nCi
, VERA, LEUKEMIA AND BONE METASTASES
[0 SER TG EOWE A, SRour X | ASNEEDED |1 0 SPHORUS 32 AS COLLOIDAL CHROMIC
- PHOSPHATE FOR INTRACAVITARY TREAT-| v | 50 nei
10 CFR 35,100, SCHEDULE A, GROUP Il . | @ curies || MENT OF MALIGNANT EFFUSIONS.

of eaclh GOLD-138 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MALIGNANT | .. | 100 nmri

10 CFR 35.100,SCHEDULE A, GROUP IV « |ASNEEDED ||€EFFuUSIONS. %
. IODINE-131 AS IODIDE FOR TREATMENT 500 mej
10 CFR 35,100, SCHEDULE A, GROUP V b ASNEEDED OF THYROID CARCINOMA 2 ? med
XENON-133 AS GASOR GAS IN SALINE FOR
10 CFR 35.100, SCHEDULE A, GROUP VI = 2 curies ||BLOOD FLOW STUDIES AND PULMONARY | 1 1l curie

FUNCTION STUDIES.

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

oA | Varmm e
ELEMENT AND MASS NUMBER PHYSICAL FORM OF EACH F ORM DESCRIBE PURPOSE OF USE
153 Gadolinium Sealed source 1.5 curie PDual Photon Padioahsorpti-
onetry
169 Ytterbium DTPA 1 curie Cisternoqraphy
235 Uranium (Depleted in Cadmiun=platae« 205 kg Shielding in Linear
Uraniumn=235) natal Accelerator

NRC FORM 313M

98 8507
REGS'PPE3S 850619
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For Items 7 through 23, check ihe appropriate box(es) and submit a detailed description of all the requested information, Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. If
you indicate that an appendix to the medical licensing guide will be followed, do not submit the pages, but specify the revision

number and date of the referenced guide: Regulatory Guide 10.8

, Rev, Date:

15 GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE " RADIOACTIVE MATERIAL (Check One)
X | Names and Specialties Attached; and Appendix G Rules Followed; or
X Duties as in Appendix B; or X |Equivalent Rules Attached
(Check One)
Equivalent Duties Attached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE Appendix H Procedures Followed; or
j:gplements A & B Attached for Each Individual User; % |Equivalent Procedures Attached
X Supplement A Attached for RSO. 17. AREA SURVEY PROCEDURES (Check One)
9. INSTRUMENTATION  (Check Onej Appendix | Procedures Followed; or
X Appendix C Form Attached: or X |Equivalent Procedures Attached
X List by Name and Model Number 18. WASTE DISPOSAL (Check One)
10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached; or
R UV S X |Equivalent Information Attached
- {Check One)
. . THERAPEUTIC USE OF RADIOPHARMACEUTICALS
Equivalent Procedures Attached; and 19, (Check One)
Appendix D Procedures Followed for Dose )
Calibrator: or Appendix K Procedures Followed; or
{Check One)
v Equivalent Procedures Attached X |Equivalent Procedures Attached
11, FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOUPRCES
X | Description and Diagram Attached Detailed Information Attached; and
12. PERSONNEL TRAINING PROGRAM Appendix L rrocedures Followed; or
e i - (Check One)
X Description of Training Attached X | Equivalent Procedures Attached
13 PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
" RADIOACTIVE MATERIAL 21. RADIOACTIVE GASES (e.g., Xenon — 133)
X [Detailed Information Attached X | Detailed Information Attached
PROCE ND PRECAUTIONS FOR USE OF
PROCEDURES FOR SAFELY OPENING PACKAGES 22. RZ?)?S%?:%SEAM:TEL;?; ANIMALS
14, CONTAINING RADIOACTIVE MATERIALS
{Check One) NA | Detailed Information Attached
: PROCEDURES AND PRECAUTIONS FOR USE OF
ABpIG T Pytmtom Fotinnnt; e 23. RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.5
X Equivalent Procedures Attached ¥ |Detailed Information Attached
NRC FORM 313M
(9-81) Page 2
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24. PERSONNEL MONITORING DEVICES

(Check m:t:” s v SUPPLIER EXCHANGE FREQUENCY
X| Fium Landauer 2 weeks
a. WHOLE
80DY ™o

OTHER (Specity)
FILM

b. FINGER| X | LD Landauer G 2 weeks
OTHER (Specify)
FILM

¢. WRIST TLD 2
OTHER (Specify)

d. OTHER (Snecify)

25. FORPRIVATE PRACTICE APPLICANTS ONLY

a HOSPITAL AGREEING TO ACCEPT PATIENTS CONTAINING RADIOACTIVE MATERIAL

NAME OF HOSPITAL

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

MAILING ADDRESS

¢. WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU-

CITY [srns P'P CODE

TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS.

26. CERTIFICATE

{This item must be completed by applicant)

attached hereto, is true and correct to the best of our knowledge and belief,

The applicant and any official executing this certificate on behalf of the applicant named in Itern 1a certify that this application is prepared in
conformity with Title 10, Code of Federal Regulations, Parts 30 and 35, and that all information contained herein, including any supplements

a. LICENSE FEE REQUIRED
fSee Section 170.31, 10 CFR 170}

YING OFFICIAL (Signature)

NAME (Type of Print)
Glenn E. Potter

(1) LICENSE FEE CATEGORY:
Renewal

{(2) TITLE
Executive Vice President and
Administrato

{2) LICENSE FEE ENCLOSED: 8 150.00 paid November 1983

E
c. DATE
2445
-

NRC FORM 313M (9-81)
Page 3




PRIVACY ACT STATEMENT

Pursit to 5 US.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the following
sta o0t is furnished to individuals who supply information to the Nuclear Regulatory Commission on NRC Form 313M.
This information is maintained in a system of records designated as NRC-3 and described at 40 Federal Register 45334
{October 1, 1975).

1. AUTHORITY Sections 81 and 161(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(b)).

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

3. ROUTINE USES The information may be used: (a) to provide records to State health departments for their information
and use; and (b) to provide information to Federal, State, and local heaith officials and other persons in the event of inci-
dent or exposure, for their information, investigation, and protection of the public health and safety. The information
may also be disclosed to appropriate Federal, State, and !ocal agencies in the event that the information indicates a
violation or potential violation of law and in the course of an administrative or judicial proceeding. In addition, this in-
formation may be transferred to an appropriate Federal, State, or local agency to the extent relevant and necessary for
a NRC decision or to an appropriate Federal agency to the extent relevant and necessary for that agency's decision about
you. A copy of the license issued will routinely be placed in the NRC's Public Document Room, 1717 H Street, NW.,
Washington, D.C.

4 WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested information is not furnished,

however, the application for radioactive material license, or amendment thereof, will not be processed.

5 SYSTEM MAMAGERI(S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Office of Nuclear Mate-
ria! Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.

NRC FORM 313M
(9-81)
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Alexander Ervanian, M.D,
John W. Green, Jr., !.D.
Russell H. !ahoney, !1,D.
Edward I'. Loeb, I!1.D.
Louis L. !Maher, !1.D,
Terrance J. Allen, !1.D.
Gordon L. Grado, I1.D.
Jeffrey I, Watters, I1.D.
Thomas E, !lurphy, !1.D,
willian 1, !leGinnis, !1.D,

SUPPLEMENT TO ITEM 4, NRC-313M



RADIATION PROTECTION OFFICER

The Radiation Safety Officer is Charles Rischef, Ph.D., NRC=313M Supplement 2
for Dr. Dischof is attached. Ille has had extensive prior experience as a rad-
iation physicist at the University of Iowa. He was formerlv on the license
of the University of lowa,

SUPPLEMENT TO ITEM 5, NRC-313M
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NRC FORM 313M SUPPLEMENT A
9-81)

U.S. NUCLEAR REGULATORY COMMISSION

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER

Charles J. Bischof, Ph.D.

2. STATE OR TERRITQORY IN
WHICH LICENSED TO
PRACTICE MEDICINE

3 CERTIFICATION _

SPECIALTY BOARD
A

CATEGORY
8

MONTH AND YEAR CERTIFIED
Cc

American Board of Radiology

Therapeutic Radiological Physick

June 198]

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 B COURSES EXPERIENCE
(Hours) {Hours)
B c D
St. Johns University 9/66-6/70 60
a. RADIATION PHYSICS AND lowa State University 9/70-9/75 240 480
FETRUMEITATION University of Iowa 9/75-6/77 120
b RADIATION PROTECTION University of Iowa 9/75-6/77 60
¢. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT St. Johns University 9/66-6/70 240
OF RADIOACTIVITY
d. RADIATION BIOLOGY lniversity of Iowa 9/75-6/77 180
e. RADIOPHARMACEUTICAL
CHEMISTRY
5. EXPERIENCE WITH RADIATION. (Actual use of Radioisotopes or Equivalent Experience)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYPE OF USE
P-32 15 mCi University of Iowa 6/77-7/83 [ntraperitoneal §
[ntravenous Therfpy
Au-198 150 mCi University of Iowa 6/77-17/83 [nterstitial Implants
Cs-137 450 mCi University of Iowa 6/77-7/83 Interstitial & Iptra-
cavitary Implafts
Ra-226 150 mCi University of Iowa 6/77-6/83 [nterstitial & Iptra-
cavitary Implafits
Co-60 6 kCi University of Iowa 6/77-7/83 External Therapy
Xe-133 20 mCi University of Iowa 6/77-7/83 Cerebral Blood Flow

NRC FORM 313M Supplement A
9-81)

Page 5




MEDICAL ISOTOPES COMMITTEE

The title of the lledical Isotopes Committee at this hospital is the Radiation
Safety Committee.

The members of this Committee are: Alexander Ervanian, M.D., is Board
certified in Pathology and luclear !Medicine and has been licensed by the NRC
for use of radioisotopes for almost 20 years. le is the current Chairman of
the Radiation Safety Comnittee,

William McGinnis, M.D., is Board certified in Radiation Therapy.
Stuart Lehr, !M.D,, is Board certified in Diagnostic Radioloqy.

chad williams, M.D., is Board certified in Internal !ledicine and has sub-
specialty certification in Cardiology.

Thomas Ghrist, M.D,, is Board certified in Internal MNedicine.
Charles Bischof, Ph.,D., is certified by the American Board of Radiology in

Therapeutic Radiological Physics, and he is the current Radiation Safety
Officer.

Lavonne Cox is an Assistant Vice President for the
hospital who is the Administration member of the Radiation Safety Committee.

The responsibilities and duties of the Committee and the meeting frequency
of the Committee will be identical to that in Appendix B of Requlatory
Guide 10.8.

SUPPLEMENT TO ITEM 7, NRC-313M



TRAINING AND EXPERIENCE

Alexander Ervanian, !1.D. has bheen previously licensed under 14-01908-01
for the Iowa llethodist !ledical Center and is a current user and licensece.

John W, Green, Jr., !1.D. has heen previously licensed under 14-01908-01
for the Iowa Methodist !edical Center and is a current user and licensce.

Pussell H, !Mahoney, !1.D. has been previously licensed under 14-01908-01
for the Iowa Methodist !tedical Center and is a current user and licensece,

Edward I, Loeb, MM.,D. has been previously licensed under 14=-01908-01 for
the Iowa !ethodist '"ledical Center and is a current user and licensec.

Thomas E. !turphy, 't.D. has been previously licensed under 14=019010-01 for
the Iowa !Methodist !ledical Center and is a current licensee.

Jeffrey 1l, Vatters, !1.D. has been previouslv licensed under 14-01908-01
for the Iowa !Methodist IMedical Center and is a current licensee.

Louis L. !MNMaher, M.D. has been previously licensed under 14-N19008=01 for
the Iowa llethodist !ledical Center and is a current licenseec.

Terrance J. Allen, !1.D. has been previouslyv licensed under 14-01503-01 for
the Iowva !lethodist MMedical Center and is a current licensece.

William L. !leGinnis, !M.D. has been previously licensed under 14=-01908-01 “or
the Iowa Methodist fedical Center and is a current licensee.

Gordon L. Grado, !1.D, has been previo slv licensed under 14-01909-01 for
the Iowa 'lethodist !lMedical Center and is a current licensec.

SUPPLEMENT TO ITEM 8, SUBITEM A,
NRC-313M



RADIATION SAFETY O'TICER

The Radiation Safety 0Officer is Charles 3ischof, Ph,h, Mis 'me=3131
supnlement A for training and experience are ~ttached,

SUPPLEMENT TO ITEM 8, SUBIT"M B,
NRC-313M
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NRC FORM 313M SUPPLEMENT A
(9-81)

U.S. NUCLEAR REGULATORY COMMISSION

TRAINING AND EXPERIENCE
AUTHORIZED USER OR RADIATION SAFETY OFFICER

Charles J. Bischof, Ph.D.

1. NAME OF AUTHORIZED USER OR RADIATION SAFETY OFFICER

2. STATE OR TERRITORY IN

WHICH LICENSED TO
PRACTICE MEDICINE

3. CERTIFICATION

SPECIALTY BOARD
A

CATEGORY
8

MONTH AND YEAR CERTIFIED
Cc

American Board of Radiology

Therapeutic Radiological Physic

3

June 1981

4. TRAINING RECEIV

ED IN BASIC RADIOISOTOPE HANDLING TECHNIQUES

TYPE AND LENGTH OF TRAINING

LECTURE/ SUPERVISED
FIELD OF TRAINING LOCATION AND DATE iS) OF TRAINING LABORATORY | LABORATORY
A Gl COURSES EXPERIENCE
(Hours) (Hours)
N A Cc D
St. Johns University 9/66-6/70 60
a. RADIATION PHYSICS AND Iowa State University 9/70-9/75 240 480
INSTRUMENTATION University of Iowa 9/75-6/77 120
b. RADIATION PROTECTION University of Iowa 9/75-6/77 60
¢. MATHEMATICS PERTAINING TO
THE USE AND MEASUREMENT St. Johns University 9/66-6/70 240
OF RADIOACTIVITY
d. RADIATION BIOLOGY University of Towa 9/75-6/77 180
e. RADIOPHARMACEUTICAL
CHEMISTRY
5. EXPERIENCE WITH RADIATION. (Actual 'se of Radioisotopes or Equivalent Experience)
ISOTOPE | MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED | DURATION OF EXPERIENCE TYPE OF USE
P-32 15 mCi University of Iowa 6/77-7/83 intraperitoneal
[ntravenous Ther
Au-198 150 mCi University of Iowa 6/77-7/83 [nterstitial Imp
Cs-137 450 mCi University of Iowa 6/77-7/83 Interstitial & I
cavitary Impla
Ra-226 150 mCi University of Iowa 6/77-6/83 [nterstitial & 1
cavitary Impla
Co-60 6 kCi University of Iowa 6/77-7/83 xternal Therapy
Xe-133 20 mCi University of lowa 6/77-7/83 Cerebral Blood F
NAC FORM 313M Supplement A ’
981 Page 5
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APPENDIX C
INSTRUMENTATION

Survey meters

. The Victoreen Instrument Corpany
s.  Manufacturer's name: _LC_Victoreen - !

Manufacturer's model number  _ 0D

Number of instruments available - 2
Minimum range: — 0.1 mR/hrto 0.3 mR/hr
Maximum range . 10 mR/hr to 50 mR/hr

b.  Manufacturer’s name : The Victoreen Instrument Conpany
Manufacturer's mode) number: 10\
Number of instruments available : 1
Minimumrange: ___100 \wR/hrto __ 500 mR/hr

Maximum range: __100,000  mR/hrto 502,900 L ig/hy

Dose calibrator Q. be
Manufacturer’s name Capintec, Inc. Rad:z Corporation
Manufacturer’s model number - CRC=30 ‘ark V

Number of instruments available : 1 1

Instr iments used for diagnostic procedures

Manuflacturer's

Type of Iqslrument ) Name Mode! No.
a, Scintillation Viell Counter Nuclear Chicago 1185
b, Scintillation Vell Counter Hicronadic 051547
c. Scintillation tlell Counter Micronedic 20059
d., Scintillation Vlell Counter Piclier liuclear 2804 1

S i ‘robe Picler Nuclear GNN321
¢ r;iﬂr:gi&;g;gn e Searle N00=64306
7. Gamma Canera Piclier Nuclear 001109
h. Gamma Canmera Technicare 4105
i, GCamma Camera Tachnicare 500

Other (e g, liquid scintillation counter, area monitor. velometer)
Arca monitor, The Victoreen Instrunent Conmpanv, !lodel #495
"in. range - 100 cpm to 500 cpm; Max. range = 100,000 epn to 500,000 epn
Victoreen, !lodel #36-751, Xen Alert, Xenon air monitor
Atomic Products, !MModel #130-500, Xenon deliverv svsten

SUPPLEMENT TO ITEM 9, NRC-313M



SUPPLEMENT TO ITEM 10, NRC=313M



CALIBRATION OF SURVEY INSTRUMENTS

Check appropriate items.

v
L

Survey instruments will be calibrated at least annually and following repai-

Calibration will be performed at two points on each scale used for radiation protection purposes, i.c., at least up
to | R/hr,

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 percent of the calculated or known values for cach point
checked. Readings within +20 percent are considered acceptable if a calibration chart, graph, or response factor
is prepared, attached to the instrument, and used to interpret readings to within + 10 percent. Also, when higher
scales ase not checked or calibrated. an appropriate precautionary note will be posted on the instrument.

Survey irstruments will be calibrated
a. By the manufacturer
b. At the licensee's facility

(1) Calibration source

Manufacturer's name

Model no,

Activity in millicuries
or

Exposure rate at a specified distance

Accuracy

Traceability 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 sttached.

c. By a consultant or outside firm

(1) Name _ Radiation Oncology, P.C,

(2) Location 1440 Pleasant Street, Suite 119, Des Moines, IA 50314

(3) Procedures and sources

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

. NavE been approved hy an Agreement State.a copy of the Agreement State license, the
procedures. and a description of the sources are attached, and the consultant's report will
contain the information on

the attached “Certificate of Instrument Calibration "
the consultant’s reporting form as attached

VA

e are described in the attachment, and the consultant’s report will contain the information on

_7‘ the attached "Certificate of Instrument Calibration
et the consultant’s reporting form as attached

10.8-28



RADIATION ONCOLOQY

PROFESSIONAL CORPORATION
1440 PLEASANT « SUITE 119
DES MOINES, IOWA 50314

(515) 282-0680

LOUIS L. MAMER, M.O. CHARLES | BISCHOF, Ph D

TERRENCE ). ALLEN, M.D.
WILLIAM L. McGINNIS, MD.

SURVEY METER CALIBRATION

) Record date, manutacturer, model and serial numbers ot sur-
vey meter on the calibration form.
&% Check the batteries 1n the survey meter. Use the "battery

check" mode on the i1nstrument or a voltmeter having an
internal resistance of at least 50,000 ohms/volt.

s Check the zero pasition of the survey meter and adjust 1§
necessary,
4. Mount the rack for the calibration sources on a movable

cart. Fosition the survey meter on another cart at the
appropriate distance from the calibration rack (see the
table on the following page). These carts should be set up
inside one of the shielded treatment rooms.

B Remove the necessary number of Ra-22 sources from the
radium safe using tonge and place them in the lead pi1g.
Transport the lead pig to the shielded room and place the
sources 1n the calibration rack using tongs.

b. Check the calibration of the survey meter at two points on
each scale using the appropriate distance and correct source
activity. Calculate the true exposure rate on the basis of
the specific gamma ray constant +or radium and the inverse
square law. I+ the instrument reading differs by more than
10%, attempt to adjust the calibration. If this 1s not
possible, and the readings are within 20%, prepare a cali-
bration curve and attach 1t to the instrument. Otherwise
return the instrument to the manufacturer for repair,

F After calibration replace the sources in the lead pig and
transport them to the radium room for return to the radium
sate.

8. If the survey meter has a checlk source use it to obtain a

consistency reading and record this reading on the calibra-
tion form,




r‘ = specific gamma ray constant
A = activity of radium sources (mCi)
J_- distance from source to survey meter (cm)
rn' = 8.25 R-cm®/mg-hr x 0,90
r' = 7.43 R-cm2®/mo~hr

#Corrected for 1.0 mm Ft filtration in radium tubes.

Radium Source Activities:

Serial No. Activity
318842 10.21 mgm
38843 10.14 mgm
18869 19.88 mgm

40,23 mgm

Calcul ated
Activity Distance Exposure Rate
40.23 mg 20 cm 747 mR/h
40.23 mg 20 cm 332 mR/h
40.27 mq 40 cm 187 mR/h
40.23 mq S0 cm 120 mR/h
40.23 mg 60 cm B8I.0 mR/h
40.23 mg 70 cm 61.0 mR/7h
40.23 mg 95 cm 33.1 mR/h
19.88 mg 99 cm 16.4 mR/h
10.14 mqg 95 cm 8.3 mR/h
19.88 mg 200 cm 3.7 mR/h
10.14 mg 200 cm 1.9 mR/h
10.14 mg S00 cm Q.30 mR/h

10.14 mg 700 cm 0.15 mR/h



SURVEY METER CALIBRATION

Instrument:
Manufacturer
Model No.
Serial No.

Battery Check:
Zero Check:

Calibration Data:

Exposure Instrument Exposure Instrument
Rate Reading Rate Reading
(mR/hr) (mR/hr) (mR/hr) (mR/hr)

Check Source Reading:

Comments:

Calibrations Source(s):

Nuclide Activity Calibration Accuracy

Calibrated by .. Dbate _____




CALIBRATION OF DOSE CALIBRATOR

A.  Sources Used for Lincanity Test
(Check as appropnate)

First elution from new Mo-99/T¢-99m generator

or

o","o“p“,,’,’ZOO mCi is used since this is larger than any patient dose
and the first elution would saturate the dose CalibTator

Sources Used for Instrument Accuracy and Constancy Tests

Suggested
Radionuchde Activity (mCy) Activity (mCi) Accuracy
Co-57 3.5
Ba-133 0105 0,265 +/- 5%
Cs-137 01-02 1.0 4/ 59
Ra-226 1-2

The procedures descnbed in Section 2 of Appendix D will be used for calibration of the dose calibrator
or

e . . Equivalent procedures are attached.

*For licensees who are not suthorized for Mu-99/T¢ 99m generaton. activity must he cquivalent to the highest activity used.

10 8:30



C. Procedures described in Section 2 of Appendix D will be followed ex~-
cept for the linearity test. The linearity test will be performed
using the Calicheck Linearity Test Kit manufactured by:

Calcorp, Inc.
P.0. Box 25589
Cleveland, OH 44125

This kit contains seven attenuators designed to simulate the decay of
Tc-99m at approximately 0, 6, 12, 20, 30, 40, and 50 hours. The actual
attenuation factors have been measured using a sample of Tc-99m. These
measurements were made in conjunction with a linearity test performed
according to the procedure in Section 2 of Appendix D. The readings
obtained are listed below.

Attenuation

Attenuator Reading Factor
Black omnly 346 mCi 1.00
Black with red 200 mCi Wy
Black with orange 110.1 mCi 3.14
Black with yellow 31.7 mCi 10.9
Black with green 10.2 mCi 33.9
Black with blue 3.10 mCi 112,
Black with purple 1.17 mCi 296,

jThe actual linearity test is then performed as follows:
1. Prepare a sample of Tc-99m having an activity of at least 200 mCi.

2. Place this sample in a vial inside the black holder provided with
the linearity test kit. Place the black holder in the dose cali-
brator. Measure and record the activity.

3. Place the sample and the black holder inside the red attenuator.
Place the entire assembly in the dose calibrator. Measure and
record the activity.

4, Repeat step 3 for the orange, yellow, green, blue, and purple
attenuators.

5. Multiply the measured activity readings by the correction factors
listed below.

Black only - 1.00 Black with green - 33.9
Black with red - 1,73 Black with blue =~ 112,
Black with orange - 3,14 Black with purple - 296.

Black with yellow - 10.9

6. Compare the corrected activity readings. All readings should be
within +/- 5% of the first reading. Present to the physicist for
his review,
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10.
11.
12,
13.

14,
15.

Key to Details of llot Laboratory
Long-term waste storage space. Walls lined with 12" concrete block.
Doors are metal with lead lining.
Area radiation monitor Victoreen Model #495, Serial #237.

Chromatography quantitative strip aalyzer: Atomic Products Corp.
lodel #149-200.

chromatograpty center

Work station for preparing Sulfur Colloid and short-term storage of
radiopharmaceutical vials. Entire area is lead brick shielded and
front is shielded with heavy leaded plass shield.

Molybdemum generator in lead shicld

emergency eyewash center

telephone & intercom

Lead shielded work station for preparation and withdrawal of radio-
pharmaceuticals. Iront is shielded with heavy lead plate and heavy
leaded glass,

Capintec dose calibrator

well for dose calibrator

lead lined refrigerator

Two portable radiation monitors Victoreen Model #1A, Lionel Electronics
Labs Model #6b,

lead lined Lox for storage of sheet sources, phantoms, ete,

Area where radioactive materials are received and surface measurements
performed.
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PERSONNEL TRAINING PROGRAM

All of the technologists working in the Nuclear lledicine diagnostic section
have been professionally trained and during a period of indoctrination
bhefore starting their duties have heen observed to be competent in radiation
safety matters. I have verified that thev are cognizant of and are awvare of
the safety features outlined in Appendix 1 of the United States luclear
Requlatory Commission Office of Nuclear Requlatorv Nesearch Draft Guide of
January 1984, lHowever, at the current time there is no formal continuing
education program in radiation safety. Peginning with this application, we
will institute an annual training program for our Nuclear !tedicine technolo=-
gists incorporating all of the material in the outline of Aprendix 1, It

is anticipated that this can all be accomplished in about 5 hours of lecture
in our current trained personnel. This will be conducted in five separate
one=hour lectures during our reqular Tuesdav meetings, A record of this
activity will be maintained.

our Nuclear !lledicine personnel will also he kept informed of all changes in
requlations or whenever our license changes.

At the current time we do not have any clerical personnel who worl: in and
around radiation sources. le do not have anv nursinqg personnel that work
around radiation sources. Instructions to nursing personnel taking care of
therapy patients are listed in the Supplement later in this application,
Houselieeping personnel are in the Nuclear ledicine area at the end of the
day during cleanup. All housekeeping personnal are instructed not to touch
or handle any of the containers that contain disposed materials which mav bhe
radioactive. These containers are all properly labelled, and we have
verified that they do not touch any of these items, All disposal of such
materials is handled by our Nuclear !ledicine technoloqgists, llouselieeping
personnel are involved only in cleanliness of the floors. Thev are not
present in the area during working liours when radioactive naterials are in
use. Houseleeping supervisors are familiar with these safetv raauirements,
Murthermore, most of the housekeeping personnel are of less than average
intelligence and it would be impossible for us to qgive instructions as
indicated in Appendix 1 of the proposed requlatory quide,

Security personnel are only invelved in delivery of radicnactive paclaqges

to the Nuclear !ledicine area as indicated in Supplenent 13, Thev are avare

of simple radiation safety requirements but have not received any instructions
as suggested in Appendix 1., If the Cormmission insists that this he performed,
we will, of course, conform to this reaquirenent and give them instructions

as suggested in Appendix 1,

Al of our personnel are aware of our license and its requirements in re=-
gard to radiation safety, and all of our personnel are thoroughly familiar
with the areas vhare ralioactive materials are used and stored, By training,
they are all fanmiliar with the hazards associated with radioactive materials
as indicated previously. They are all corplataly cognizant of astandard
radlological safety procedures appropriate to their duties, Our personnel
are familiar with the appropriate IIRC requlations, and in future refresher
eourses thaey will be kept abreast of these requlations. All racdiation
hazards and unsafe conditions are reported to the Padiation Safety Officer
as requirad, Radiation emergencias are reported to the "adiation Safety
Officer and to the Director of lNuclear !Medicine., Mir personnel ara constantly
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and reqularly informed of their radiation e:mosures and hiocassay results which
are performed on a reqular basis., The license is located in the office of the
Director, and the personnel all have access to that, Thev have access to the

complete requlations which are also kept in the Director's office, and perti-

nent safety requlations are posted in the patient examining room.
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IOWA METHODIST MEDICAL CENTER
NUCLEAR MEDICINE

PROCEDURE FOR MAKINC RADIATION SURVEY.
OF THE NUCLEAR MFDICINE WORK AREAS

Imaging rooms A, B, C, & D, Waste Store Room, Reception Area, Examination

Room, and Hot Lab,

1. Radiation surveys to determine exposure rates of these areas in the
Nuclear Medicine Department shall be done not less than once per
normal working day.

2. Monitoring of these areas shall be done with the radiation survey
meter that is sufficiently sensitive to detect 0.1 wk per hour.

3. The results of these surveys will be recorded in the area monitor
Log Book and will include the following: location, date, exposure
reading in mR per hour, and initials of the person conducting the
sm .

4, Areasyvmich show exposure rates two times background or more must be
noted in the log along with a description of the corrective action
taken to reduce the exposure rates to the appropriate level. Mo
area or object can be returned to normmal service wntil a repeat
survey is below two times background.

L. Radiation surveys using the Wipe Test will be done not less than once
per week,

2. The wipe disc are commercially obtained and are used according to
the following instructions: hold paper by the printed end close to
the tape dispenser. Hold the tape with the other hand, depositing
the circle to printed circle. Do not touch the circle with your
fingers. To perform the Wipe Test, hold the disc by the printed end,
and firmly wipe an area about six inch square. Tear along dotted line,
and fold the cloth circle to the inside. Position the folded disc in
a %zge test tube and push to the bottom of the tube with a wooden
st .

3. Count each wipe disc for five minutes on the autogamma counter. Use
the 125 iodine baseline with the window at 1000 and record this count
in the log Book.

4. Take a five minute background count at the same settings and also rccord
in the Log Book,

5. ‘This procedure is followed for work areas as described in A above.

6. If any work area shows count values of two times background or higher,
corrective action must be taken immediately and a description of this
action recorded in the Log Book. No area or object can be returned
to normal service until a repeat wipe test is below two times background.

s0-23-8)
S



IOWA HNETHODIST MEDICAL CENTER

HUCLEAR NMEDICINE

ACCEPTABLE EXPOSURE RATES (mR/hr)

AREA

At top of lead wall

Radioimaging preparation

Quality assurance

lot Lab waste container (surface)
Hot Lab waste container (% meter)
Storage room = right door
Storage room = left door

Exam room = phlebotomy chair
Exam room = waste container (surface)
Room A

Room B

Room C

Waste container, Roon C (surface)
Reception area (hackground)

Room D

Waste storage, Room A

\laste storaqge, Room D
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PROCEDURE MANUAL
RADTOCHEMICAL PURITY OF 99mTc
RADIOIMACING AGENTS USING
INSTART THIN LAYER CHROMATOGRAPHY (ITLC)

INTRORDUCTION

This is a convenient screening procedure to determine
relative radiochemical labelling efficiency in 99mTech-
netivm radioimaging agents. The entire procedure may
be run in about 30 winutes.

DESCRIPTION (Gelman commercial ITLC-SC)

Instant Thin Layer Chromatography (ITLC) is a ready-
to-use medium, The ITLC sheet of glass microfiber is
impregnated with silica gel by dipping the plass fiber
into a freshly prepared supersaturated solution of
potassium silicate in ammonium chloride. The solution
pels in a short time and the ammonia is removed by a dis-
tilled water chromatographic step or by heating {n an
oven at 400°C. for 60 minutes. The resultant medium is
slightly acidic (pH 5.0 monosilicic acid layer). The
silica pel impregnated sheets are extremely sensitive

and give excellent resolution of monopolar compounds.
The sensitivity is a result, in part, of the small amount
of adsorbent impregnated into the glass (iber.

PRINCIPLES OF PROCEDURE

Instant Thin Layer Chromatography with Silica Gel
(ITLC-SG) is used to identify radiochemical impurities
resulting {rom physical, chemical and radistion decompo=
sition of radioimaging agents.

The apnlication of as little activity as 0,.001uCi (2,200dpm)
to TTLC-SG and the choice of the proper solvent allows for
chromotapraphic separation.

By definition a chromatographic separation is a Mobile
Phase passing over a Stationary Phase therchy transporting
different substances with different velocities in the
direction of flow.

The Stationary Phase is the adsorbent such as silica pel,
This is iwpregnated into a support, glass wylar or glass
microfiber. The thickness of this adsorbent §s 250 microns.
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Instant Thin Layer Chromatography = 2

PRINCIPLES OF PROCEDURE (con't.)

The Mobile Phase is a developing solvent, A sample of
compound is spotted onto the glass microfiber with silica
gel, the spot is allowed to dry and is then placed in @
chromatographic chamber containing a developing solvent,
As the solvent rises through microfiber medium by edsorp~
tion and capillary action, it tends to resolve or separate
the components of the sample.

Electrostatic forces of the Stationary Phase act to

retard the components in the sample as the Mobile Phase
rises. 7This and the fact that the components have difter-
ent solubilities in the Mobile Phase cause the individual
components to move at different rates below the Solvent
Front. Substances being separated constantly move back

and forth and equilibrate between the Stationary and Mobile
Phases. This determines the rate of travel up the sheet,

After the 1TLC is developed, the distance the compounds
mipgrated is measurcd, The migration of individual com-
pounds in a sample may be determined by photographing the
developed ITLC-SG sheet with a scinti{llation camera.

The sheets should be allowed to dry after developing has
ended. Place the sheets between two unexposed, developed
pieces of radiographic film (8" x 10"). Place this
arrangement on or near the surface of & low enerpy colli-
mator attached to the scintillation camers. Record 20-50K
counts at a predetermined CRT intensity from camera chart
or past experience. Develope this image which will show
the distribution or movement of the radioimaging agent
components during the chromatographic procedure,

IV. GENERAL METHOD

A. Sample Application

l. Spot a small volume, usually 2-20ul, with a lee
tuberculin syringe with a 25g needle onto @ strip
of glass*microfiber (ITLC-SG sheet) that has been
cut into two pieces lengthwise. I"LC-SG is highly
purified. Even fingerprints may interfere with
Separation. Handle only above the top punched hole.
Always apply sample at bottom part of strip.

2. Use [ine tip marking pen on edge of strip to mark
spot level.

3. Let spot dry 5-10 minutes.
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CENERAL,_METHOD (con't.)

Migration

L. Pour approximately 100 ml, of Acetone into
chamber base. Eaquilibrate 3 minutes,

2, After spots are dry introduce strin to the chamber
using magnetic clip to hold the strip upright.
The level of the spot should be well above the
solvent (Acetone) surface. (Do not place the
snotted area directly into the solvent.)

3. When in position do not move the chanmber.

4. Allow mipration to continue S5-10 minuntes, then
remove the strip, Let ITLC-SG dry thoroughly
(5-8 minutes at room temperature).

Assay Methods

l. The spots produced by the chromatopraphed
material may be located immediately by placing
the dried strips between two sheets of unexposed,
developed radfograph<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>