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EXHIBIT A
Form NRC-313M U NUCLEAR REGULATORY COMMISSION
tiad APPLICATION FOR MATERIALS LICENSE ~ MEDICAL G?::o*:m
10CFA 3%
INSTRUCTIONS = Compiete /temis 1 through 26 if this R an initiel appls o o W0 for /0f 0 icense  Use supplementa’ theens

where necesse’y /1em 26 must be cOMpieted 00 ol BDDIKEIONE BN MPnec  Releir 0ne cOpy  SubmIt 0Tigine enC One copy of entire
wolicaron to  Diwwctor. Ofhice of Nucles Materiah Sefety and Seteguerds U S Nuciesr Reguiatory Commumon Weshington D C
20555 Upon approvel 0f this app/keton the appiicent will recewe & Materiais Liconse An NRT Marerioh Liconse i i8ue0 in &corg-
once with the geners’ mavirements contened in Titke 10. Cose of Feders! Reguistions. Part 30 enc the | iconsse & subsect to Titie 10,
Coae of Fevers! Regulatrons. Perts 18 20 and 35 and the licenge fee provison of Titie 10 Coce of Feers! Reguiations. Pert 170 The
hcenge lee coregury ShOUN De §10180 i Item 26 e the pPrOPT N fee enciosed

[T NAME AND MAILING ADDRESS OF APPLICANT (mstmton, 1.t STREET ADDRESS(ES) AT WHICH RADIOACTIVE MATERIAL

fem_clinic, physician, etc) INCLUDE ZIP CODE WILL BE USED (/7 ovflerent from 1.a) INCLUDE ZIP CODE
Indiana Univereity - Indianapolis
1100 West Michigan St. See Attachment

Indianapolis, IN 46223

TELEPHONE NO. AREA CODEI )

2 PERSON TO CONTACT REGARDING THIS APPLICATION 3 THIS IS AN APPLICATION FOR  (Check apprapriem /mm)
Mack L. Richard, M.S. o [ NEW LICENSE
Radiation Safety Office b Ll AMENDMENT YO LICENSE NO
« B newewa or License o, JI=02702=00

TELEPHONE NO. AREA cooe( 317 264 2003

& INDIVIDUAL USERS (Name indiviouals who will us or directly 6. RADIATION SAFETY OFFICER 'RSO) iINeme of person aespgnemo

supervise use of radioective mamria/.. Complem Suppiements A end B 81 18ciation satety O o If Other then idiviches! USSr COMpIete resy-
for each individuel. ) me of Y 8T X Dev & " Supp Al
Individual users approved by Radio-
nuclide Radiation Safety Committee Mack L. Richard, M.S.
(RRSC member list attached) (Curriculum Vitae Attached)
6. RADIOACTIVE MATERIAL FOR MEDICATUS! ;
MAXIMUM RK MAXIMUM
I POSSE POSSE
RADIOACTIVE MATERIAL SIRED u....y':o“ ADDITIONAL ITEMS : “:o meou
LISTED IN “X | lin millicuries) “XT | fin millicuries)
¥ A8
000N B141 S0 1 VITRO STUIES X [See 6.b. || 'ODINE-131 AS IODIDE EOR TREATMENT
OF HYPERTHYROIDISM x 1n GTOUP I\Y
10 CFR 35 100, SCHEDULE A, GROUP | X | ASNEEDED || PHOSPHORUS-32 AS SOLUBLE PHOSPHATE A
FOR TREATMENT OF POLYCYTHEMIA X in Group|IV
SOOPR 5900 SEOEBULE A BROUS i ) PSR, VERA LEUKEMIA AND BONE METASTASES

PHOSPHORUS-32 AS COLLOIDAL CHROMIC
PHOSPHATE FOR INTRACAVITARY TREAT | X
10 CFR 35.100, SCHE DULE A, GROUP 1) X 10,000 § || MENT OF MALIGNANT EFFUSIONS.
GOLD-198 AS COLLOID FOR INTRA-

CAVITARY TREATMENT OF MALIGNANT | X
X | As NEEDED \ F‘GUCIONS. o i in

10 CFR 35100 SCHEDULE A, GROUP IV

-

X | asneeoe LA b FORTRBATMENT | X ks neede
A T ST | '

| o8 o) in Croup!V

-~ XF: Q. 133 AS GASOR GAS INSALINE FOR
10 CFR 36 100, SCHEDULE A, GROUP V! X | 6,000 BLC 0D\ LOW STUDIES AND PULMONARY | X 2,500
FU' (CTIC N STUDIES

6.b. RADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITE'A 6./ . (Sesiecs soures up to I mC) uaed for

10CFR 36 100, SCHEDULE A, GROUP V
Calibration and reference standards are authorred under Secoon 35.14(d), 10 CFR Part 35 and NEED NOT BE LISTED.)

CHEMICAL MAXIA UM NUMBE R
ELEMENT AND MASS NUMBE R AND/OR OF MiLLICURI
. PHYSICAL FORM OF EACH FORM

See Attachment 0
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INFORMATION REQUIRED FOR ITEMS 7 YHROUGH 23

For items 7 through 23, check the appropriste box(es) end submit o detalied description of ali the recuested information. Begin
sech item on 8 seperete shest, Identity the item number and the date of the spplication in the lower right corner of sach pege. It
you Indicate thet an eppendix to the medice! licsrsing guide will be followed, do ;mnmm.ytogw
number end dete of the referenced guide: RAeguistory Guide 108 | Aev. Dote: 2CLODE

~ GENERAL RULES FOR THE SAFE USE OF

7. MEDICAL ISOTOPES COMMITTEE 16
X | Nemes and Speciatties Attached. and Aspondiz O Auie Pollowed; or
Duties a8 in Appendix B of X | Equivalent Rules Attached
(Check One)
X | Equivelent Duties Attached 16. EMERGENCY PROCEDURES (Check One)
8. TRAINING AND EXPERIENCE Appendix M Procedures Followsd ; or
4 pplements A & B Ariached for Each Individual User . % |Saulusiont Prosuhre Atshs

x | Supplement A Attached for RSO. SPFEFEAU™ VIta|17, AREA SURVEY PROCEDURES (Check One)
p

9. INSTRUMENTATION  (Check One) Appendix | Procadures Followad ; or
Appendix C Form Attached; or X |Equivalent Procedures Attached
X | List by Neme snd Model Number 18. WASTE DISPOSAL (Check One)
10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached; or
Iﬁno!ndix Dlﬁoaduus Followed for Survey X | gquivalent Information Attached
Tetumnt: o (Check One)
X | Equivalent P jures Attached; end 19. THERAPEUTIC USE OF RADIOPHARMACEUTICALS
(Check One)
AMTE Procsdures Followsd for Dose
Calibrator; or Appendix K Procedures Followsd; or
({Check One) .
X | Equivalent Procedures Attached X | Equivelent Procedures Attached
11, FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
X | Deseription and Disgrum Attached X [Detailed Information Attached; and
12. PERSONNEL TRAINING PROGRAM Appendix L Procedures Followed ; or
(Check One)
X | Description of Training Attached X | Equivalent Procedures Attached
‘;—mmgw——ﬁmc AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF |
" RADIOACTIVE MATERIAL 21 RADIOACTIVE GASES (0.9, Xenon — 133)
¥ | Detailed I~formation Attached X |Detailed Information Attached

PROCSDURES FOR SAPELY OPENING PACKAGES |22, T CCUCUNEN AND PRECAUTIONG PON UNE D
4. CONTAINING RADIOACTIVE MATERIALS RADIOACTIVE MATERIAL IN ANIMALY

{Check One) X | Detalled Information Attached

i PROCEDURES AND PRECAUTIONS FOR USE OF |

Appendix F Prossdures Followsd; or 23. RADIOACTIVE MATERIAL SPECIFIED IN (TEM 6b

X | Equivalent Procedures Attached x | Detaited information Attached

FORM NRC.310Mm

8-78) Page 2
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INFORMATION RBQUIRED

FOR ITEMS 7 THROUON 23

For items 7 through 23, cheok the appropriste box(es) end submit o detalied deaription of 8!l the requeste Information. Begin
sach item on 8 seperate sheet. identity the item number and the dete of the appliastion in the lower right corner of ssch page. |f
you indicste that en appendix to the medics! tmpmwummm do
number end dete of the reterenced guide: Reguistory Guide 10.8

&ubmhm

2 B 0

7, MEDICAL ISOTOPES COMMITTEE

™ GENERAL RULES FOR THE SAFE USE OF

X | Nemes and Specieities Attached and

Appendix G Rules Followed; or

Duties &3 in Appendix B; or

X | Equiveient Rules Attached

(Check One)

X | Equivelent Duties Attached

16. EMERGENCY PROCEDURES (Check One)

8. TRAINING AND EXPERIENCE

Apperdix H Procedures Followsd  or

Bupplements A & © Attached for Each Individusl User,
ong

na

X |Equivaient Procedires Attached

% | Supplement A Attached for RS0, SPELLf UM Vita

17. AREA BURVEY PROCEDURES (Check One/

0. INSTRUMENTATION  (Check One)

Appendix | Proceduras Followed ; or

Appendix C Form Attached ; or

X |Equivelent Procedures Attached

X | List by Neme and Mode! Number

18. WASTE DISPOSAL (Check One)

10. CALIBRATION OF INSTRUMENTS

Appendix J Form Attached; or

Apperdix D Procedures Foliowed for Survey

X | gquivelent Information Attached

oy L {Check One)
Equivelent Procadures Attached ; and

THERAPEUTIC USE OF RADIOPHARMACEUTICALS

19, (Check One)

Appendix D Procedures Followed for Dose

Appendix K Procsdures Followsd ; or

Calibrator; or
{Check One)
X | Equivalent Procsdures Attached X | Equivelent Procedures Attached
11, FACILITIES AM'D EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES
X | Deseription and Disgram Attached X Detsilad Information Attached ; and
Appendix L Procsdures Followed ; or
12. PERSONNEL TRAINING PROGRAM (Chock One)
X | Description of Training Attached X | Equivelent Procedures Attached
‘ U N VIN U TONS FOR

'3 RADIOACTIVE MATERIAL

2. RADIOACTIVE GASES (e.g., Xenon ~ 133)

X | Detailed Information Attached

PROCEDURES FOR SAFELY OPENING PACKAGES

14, CONTAINING RADIOACTIVE MATERIALS

X |DOUM Information Attached

22 R ADIOACTIVE MATERIAL IN ANIMALS

{Check One)

X | Detailed Information Attached

Appendix F Procedures Followed ; or

PROCEDURES AND PREGAUTIONS FOR USE OF

23. RADIOACTIVE MATERIAL SPECIFIED IN |TEM 6.b

b

X Equivelent Procedures Attached

X | Detailed Information Attached

FORM NRC.J1IM
(78

Page 2
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24 PERSONNEL MONITORING DEVICES

(Crect :i?m- box ) SUPPLIER EXCHANGE FREQUENCY
x| rim R.S. Landaver, Jr. Monthly

gt [ B R.S. Landaver, Jr. ; Guarterly
OTHER [Specity)
FiLm

- FNOIR| x| no R.$. Landauer, Jr, Monthly
OTHER (Specity)
FiLm

¢ WRIST "o
OTHER (Sowcity)

.
d. OTHER (Specity)

2 FORPRIVATE PRACTICE APPLICANTS ONLY
(@ HOSPITAL AGREEING YO ACCEPT PATIENTS CONTAINING RADI OACTIVE MATE RIAL

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

LY ] .
o scpi s ¢ WHEN REQUESTING THERAPY PROCEDURES.

ATTACH A COPY OF RADIATION SAFETY PRECAU
ciTy IBYAT( I ZiP CODE TIONS TO BE TAKEN AND LIST AVAILABLE
RADIATION DETECTION INSTRUMENTS

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

The spplicant and sny official executing this certificate on behal! of the spplicant named in |tem 1a cortify that this 8ppLication s prepared (n
conformity with Titie 10 Code of Federal Reguiations, Parts 30 and 36 and that all infarmation contained herein nciuding any supplements

attached hereto, is true and correct 1o the best of our knowledge and belie!
NY OR ctm:fvj OFFICIA% (Snature)

AME /Type of Pring)

Glenn W, Irwin, M.D.

o LICENSE FEE REQUIRED
(See Sectnon 17031, 10 CFR 170/

1) LICENSE FFE CATEGORY (2) TITLE
State Institution - exempt Vice President
0 ¢ DATE
(2] LICENSE FEE ENCLOSED § b, April 9, 1985 £
FORM NRC-313M (8- 7€) N ‘

Page 3 Rece\



. PRIVACY ACT STATEMENT a : '

Pursuant to 5 U S C 652a(e)(3), enacted into law by section 3 of the Privacy Act of 1874 (Public Lew 83-578), the following
statement is furnished 1o individuals who supply information 10 the Nuclear Regulatory Commissicn on Form NRC-313M.
This information s maintained in 8 system of records designated as NRC-3 and oescribed at 40 Federal Register 45334
{October 1, 1876)

1 AUTHORITY Sections B1 and 181(b) of the Atomic Energy Act of 1854 as amended (42 USC 2111 and 2201 (b))

2 PRINCIPAL PURPOSE(S) The information is evaluated by the NRC staf! pursuant to the criteria set forth in 10 CFR
Parts 3036 to determine whethe: the application meets the requirements of the Atomic Energy Act of 1854, as amended,
and the Commission’s regulations, for the issuance of a radicactive 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) 10 provide informat'on to Federal, State, and ioce! health officials and other persons in the event of inci-
dent or exposure, for their informz.cion. investigation, and protection of the public health and safety The information
may alto be disclused 10 appror. iste Federal, State, and local agencies in the event that the information indicates @
violaticn or potential violatior of law and in the course of an aoministrative or judicial proceeding. In addition, this in
formation may be transferrs s 10 an appropriate Federal, State, or local agency 1o the extent relevant and necessary for
& NRC decision or 10 an appropriate Federal agency 'o 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 Rooim, 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 ‘nformation is voluntary. If the requested information is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed,

& SYSTEM MANAGERI(S) AND ADDRESS Director, Division of Fuel Cycle and Material Safety, Otfice of Nuclear Mate:
rial Satety and Safeguards, U.S Nuclear Regulatory Commission, Washington, D.C. 20688,

FORM NRC-31IM
8-78)

Page 4

J




BUILDING ADDRESSES FOR BYPRODUCT MATERIAL USE

The follewing is a list of the Indiana University - Indianapolis
buildinge in which byproduct material is (or is likely to be)
used or stored. Any other buildings which may be used in the

éuture will be evaluated by the Radionuclide Radiation Safety
ommittee.

Building Address Zip Code
Business/SFEA Building 801 W. Michigan St. 46223
Cavanaugh Hall 425 Agnes St. 4€202
Clinical Building 541 Clinical Dr. 46223
Coleman Hall 1140 W. Michigan St. 46223
School of Dentistyry 1121 W. Michigan St. 46202
Emerson Hall 545 Barnhill Dr. 46223
Eng. & Tech. Building 902 W. New York St. 46202
Fesler Hall 1120 South Dr. 46223
Krannert Inst. of Card. 1001 W. 10th St. 46202
Leong Hospital 1100 W. Michigan St. 46223
Medical Science Building 635 Barnhill Dr. 46223
Med. 3c¢i. Résearch Bldg. 1001 Walnut St. 46223
School of Nursing €10 Barnhill Dr. 46223
Oral Health Res. Instit, 415 Lansing St. 46202
Psychiatric Res. Building 791 Union Dr. 46223
Radiation Therapy Building 535 Barnhill Dr. 46223
Regenstrief Health Cntr. 1001 W. 10th St. 46202
Riley Hospital 702 Barnhill Dr. 46223
Riley Resgearch 702 Barnhill Dr. 46223
Rotary Building 702 Rotary Circle 46223
University Hospital 926 W. Michigan St. 46223
Power Plant 1102 North Dr. 46223
Krannert Science Building 1125 E. 38th St. 46223
Wishard Memorial Hospital 1001 W. 10th St. 46202
Lilly Clinic for Research 1001 W. 10th St. 46202
Larue Carter Hospital 1315 W. 10th St. 46202
Indiana Masonic Homex 690 S. State St.

Franklin, Indiana 46131

*1-125 source in bone mineral analyzer

Item 1b
4/9/8%
Page 1b-1



CURRICULUM VITAE
MACK L. RICHARD

EDUCATION

1. Indiana State University, Terre Haute, Indiana -~ Environmental Health -
B.S. degree awarded August, 1975,

2. Purdue University, West Lafarette, Indiana =~ Health Physics ~ M,5, degree
awarded August, 1976,

EROFESSIONAL EXPERIENCE

1. Radiation Safety Officer = Indiana University Medical Center,
Indianapolis, Indiana - February, 1979 to present.

2. Assistant Radiation Safety Officer -~ Indiana University Medical Center,
Indianapolis, Indiana = November, 1978 through January, 1979,

3. Operational Health Physicist - Purdue University, West Lafayette, Indiana
August, 1976 through October, 1978.

ACADEMIL APPOINIMENIS

Assistant Professor of Radiology (part time) - August, 1982 to present.
CERILEICATIONS

1. Qualified Expert (State of Indiana) - X~-ray Machine Physicist

2. Qualified Expert (State of Indiana) - Health Physicist
PROEESSIONAQL ORGANIZATIONS

1. Health Physics Society = plenary member

2. Hoosier Chapter of Health Physics Society - Treasurer, 1979-1980;
President-elect, 1985-1984.

BBOEESS1ONAL COMMIITEES

1, adiana University Medical Center - Radiation Safety Committees
2. Ad Hoc Committee on the Disposal of Low Level Radioactive Waste
3, Indiana Radiation Emergency Response Committee

BUBLICATIONS

F.C. Cook, M.L. Richard, "Incineration of Low Level Radiocactive Waste - A
Planning Approach®, *Proceedings of the 3Bth Annual Purdue Industrial Waste
Conference”, Purdue University, West Lafayette, Indiana, May 10-12, 1983, Ann
Arbor Press, 1984,

ITtem 5

4/9/85
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Element/mass #

Atomic #'s
3 thru 83

H-3
1-125
Am-241
Cs-137

Ga-153

Cs-137

Depleted
Uranium

Chem/Phye Form Max mCis  Purpose of Use

Any

Any
Any
Any

Sealed sources

Sealed sources

Sealed sources

Cadmium plated
metal

1500 ea.

10000

3000
50
200

4000

1440 Ci

34 kg

Medical research,
diagnesis, and/or
therapy; Research
& development as

defined in 10

CFR 30.4(q)

See above
See above
See above

Calibration of
instruments

For use with
"Lunar" spine
scanner or equiv.

Irradiation of
blood & blood
products

Shielding for
therapy devices

CONTROLNG. 892

Item &b
4/9/85



DUTIE® & RESPONSIBILITES OF THE RADIATION SAFETY COMMITTEES

I. Radiation Safety Council (RSC)

The PSC has the overall responsibility for the radiation safety
program of Indiana University - Indianapolis (IU-I) and
associated facilities., The RSC coordinates the activities of
various radiation safety sub-committees and makes management
decisions on those activities which involve all of the facilities
affected by federal, state, and/or local regulations. The RSC
meets periodically to review the activities of the various
radiation safety sub-committees.

I1. Radionuclide Radiation Safety Committee (RREC)

The RRSC is the administrative body responsible for the safe

handling of byproduct material within the IU-I complex. This
committee is the equivalent to the Medical Isotopes Committee
specified in NRC Regulatory Guide 10.8. The RRSC derives ite
authority from the RSC and has the following responsibilities:

A. To be familiar with all pertinent NRC regulations, the
terms of the NRC license, and information submitted in
support of the license renewal application and amendments.

B. To review the training and experience of Principal
Investigators who utilize and/or supervise the use of
byprecduct material and determine that their qualifications
meet the minimum qualifications set forth elsewhere within
this renewal application.

C. To establish a program to ensure that all individuals
whose duties may require them to work with or in the
vicinity of byproduct material are adequately trained.

D. To review and approve (or disapprove) applications for
new and/or continued usage of byproduct material within the
IU-I complex and to issue Radionuclide Use Permits for said
usage.

E. To prescribe special conditions that may be necessary
for the safe handling of byproduct material such as
additional training and/or special precautions in the use,
storage, or disposal of such material.

F. To review reports by the Radiation Safety Office
concerning personnel exposures, accidents involving
byproduct materials, violations of regulations, et. al.

G. To take any necessary action in the case of unsafe
procedures which could result in a significant radiation
hazard and/or violate pertinent regulations. In addition,

Item 7
4/9/8%
Page 7-1
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the RRSC shall require adequate measures to assure that all
radiation exposures associated with the use of byproduct
material are maintained as low as reasonably acheivable
(ALARA) .

H. To review the entire radiation safety program at least

anhually to assure that all activities are being conducted

in accordance with all pertinent regulations and within the
ALARA philosophy.

I. To maintain written recorde of all committee meetings,
actions, recommendations, and decisions.

J, To meet as often as is necessary to conduct business but
not lese than once each calendar quarter.

Attendance of at least 50% of the membership at an RRSC meeting
is considered a quorum., In addition, the following conditions
apply when establishing a quorum: 1) the Radiation Safety
Officer (or his designee) shall be in attendance, 2) a Nuclear
Medicine Physician shall be in attendance for a meeting in which
applications for the human use of byproduct material are being
considered. RRSC members are permitted to temporarily designate
individuals to attend a meeting providing the designee maintains
a faculty and/or staff position at IU-I and possesses an
understanding of the precautions necessary for the safe use of
byproduct material. The membership of the RRSC is reviewed and
updated annually as necessary. A list of the names and
specialties of the current RRSC members is attached.

11I. Radioactive Drug Research Committee (RDRC)

The RDRC is established under the appropriate regulations of the
Food and Drug Administration and is responsible for the

review and approval of protocols in which radiocactive drugs are
administered to human research subjects for the purpose of
obtaining basic information regarding the metabolism of that drug
or regarding human physiology, pathophysiology, or biochemistry,
but not intended for immediate therapeutic, diagnostic or similar
purposes or to determine the safety and effectiveness of the drug
in humans. Protocols which do not meet the aforementioned
criteria or which have been submitted directly to the FDA under
an IND/NDA are referred to the RRSC for appropriate action.

Item 7
4/9/8%
Page 7-2



RADIONUCLIDE RADIATION SAFETY COMMITTEE
AS OF 15-JAN-85

NAME DEPARTMENT /SPECIALTY
Robert M. Witt, Ph.D (Chairman) V.A.M.C./Medical Physicist
Robert L. Baehner, M.D, School of Med./Pediatrics
Robert E. George, Ph.D. Rad. Oncology/Med. Physicist
Richard Kohlar, M.D. School of Med./Infect. Dis.
Jon P. Lindemann, M.D. School of Med./Caraiology
Nancy Martin, R.N. Univ. Hospital/Nursing
Bruce H. Mock, Ph.D. Nuclear Med./Radicpharmaciszt
T.0. Oei, M.D. School of Med./Pathology
Bernard E. Oppenheim, M.D. Nuclear Med./N.M. Phys.cian
James L. Rice Hospital Administration
Mack L. Richard, M.S. Radiation Safety Officer
Peter Roach, Ph.D. School of ..ed./Biochemistry
Raoul S§. Rosenthal, Ph.D. School of Med./Microbiology
Robert L. Wolen, Ph.D. Lilly Clinic/Pharmacology
Kenneth Lipkowitz, Ph.D. School of Sci./Chemistry
AR
Item 7
4/9/85
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ADMINISTRATIVE REVIEW FOR ISSUANCE OF
RADIONUCLIDE USE PERMITS

All uses of byproduct material for research, diagnosis, or
therapy are reviewed by either the Radionuclide Radiation Safety
Committee (RRSC) or the Radicactive Drug Research Committee
(RDRC) as specified previously. Approval of applications for use
of byproduct material is issued in the form of a Radionuclide Use
Permit - Rad. Safety Form A-8., These Permits are initially
issued for a period of one year. At the time of expiration, the
Principal Investigator has the option of cancelling the Permit or
renewing the Permit by the submission of a Progress Report - Fad.
Safety Form A-6. Renewed Permits are reissued for a period of
two years and may be renewed every two years thereafter.

Issuance of a Radionuclide Use Permit for non-human uses of
byproduct material is based upon information provided to the RRSC
through the submission of the Application for Project
Approval/Amendment for Radiocactive Material - Rad. Safety Form
A-1 or equivalent by the Principal Investigator. Issuance of a
Radionuclide Use Permit for the use of byproduct material in
humans for research is based upon information provided to the
RRSC (for research performed under IND) or the RDRC (for research
as specified above in item III) through the submission of the
Request for Radicactive Research Protocol Review for Human Use -
Rad. Safety Form A-la or equivalent by the Principal
Investigator.

Amendments to Radionuclide Use Permits are also reviewed and
approved by the RRSC/RDRC. The amount of information required to
amend a given Radicnuclide Use Permit is based upon the magnitude
of the amendment. For example, amendment regquests to change a
possession limit or to add a new chemical form may be submitted
via a written memorandum from the Principal Investigator to the
Radiation Safety Office. More extensive amendments may reguire
the submission of either Rad. Safety Form - A-1 or Rad. Safety
Form A-la. Upon approval by the RRSC or the RDRC an Amendment is
issued to the affected Radionuclide Use Permit on Rad. Safety
Form - A-8a. Principal Investigators may also request minor
changes to their Radionuclide Use Permits at the time of the
renewal of a Permit, e.g. with the submission of the Progress
Report - Rad. Safety Form - A-6. The Radiation Safety Officer
reviews each Progress Report prior to renewal by the RRSC/RDRC to
ascertain the necessity of acquiring more information from the
Principal Investigator.

The Radiation Safety Officer or his designee may issue temporary
approval for initial requests for usage or amendments to Permits
involving non-human uses of byproduct material. Temporary

approval for initial requests or amendments to Permits involving
the use of byproduct material in humans may only be issued by the

Item 7
’ 4/9/85
Page 7-4



Chairman of either the RRSC or “he RDRC. In either case, this
temporary approval allows the Principal Investigator to begin the
proposed use until such time that the RRSC or the RDRC is able to
neet, fornnllg review and approve the proposed use, and issue the
Radionuclide Use Permit or endment. Samples of the
aforementioned Rad. Safety Forms are attached. The RRSC may
modify these forms as necessary and appropriate.




Rad. Safet, rorm A-] Date Rec'd:

RALRATEIN BAMEY v
. I (Revised Oct., 1983)
ol INDIANA UNIVERSITY MEDICAL CENTER
& ‘ RADIATION SAFETY OFFICE
APPLICATION FOR PROJECT APPROVAL/AMENDMENT
FOR RADIOACTIVE MATERIAL
INERANA LSSV EREY Y

Note: Please type or print,

Applicant: Expected starting date:
Department : Office (bidg/rm):
Telephone #'s ~ Office: Home : Lab:

Check one of the following:
This is an initial application.

::: This application is to amend & currently approved project (f: )
Chemical and Maximum Maximum
Nuclide(s) physical form(s) mCi/experinent Poss. Limit (mCi)

Building and room(s) where radioactive materials will be used and/or stored:

(Bldg-rm)

Rad. Safety Form A-4 "Application for Facility Approval for Radionuclide lsage' must be
submitted for all facilities not previously approved for such use.

Applicant's Signature: Date:

go not write below this line.

Radionuclide Use Permit Number: Amendment Number :

Temporarily Approved By: Date:

Approved By Radionuclide Radiation Safety Committee Date: .
Item 7
4/9/85
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Rad. Safety Form A-] Page 2

PLEASE SUBMIT THE FOLLOWING INFORMATION ON ADDITIONAL PAPER.

The following item numbers should be keyed to your responses on attached pages. For
amendments to currently approved Radionuclide Use Permits, some of these items may be
omitted; however, incomplete information will delay the approval of this application.
Consult the Radiation Safety Manual and/or the Radiation Safety Staff 1f you have
questions regarding the completion of this application.

]. Summarize the purpose and method of your project or amendment. Discuss in detail
your protocol for the physical handling of the radionuclide(s) (e.g. dilution
techniques, labeling procedures, method of radioassay, etc.).

2. Discuss laboratory monitorin, ind survey procedures. Specific details should
include the method and frequency of lab surveys, instrumentation used to
evaluate such surveys, and the location of your survey records.

3, 1Indicate the types of radioactive waste (solids, aqueous liquid, organic liquids,
scintillation vials, animal carcasses, etc.) which will be generated duriug the
course of your procedure. Specify any extraordinary radwastes which will be
generated and/or any special conditions (e.g. shielding) necessitated by the
radwaste.

4. Specify the precautions, procedures, and equipment which will be utilized in
conjunction with your protocol to minimize the possibility of contamination and/or
external radiation hazards (e.g. absorbent paper, vinyl gloves, spill trays,
shieldirg, remote handling devices, et.al.).

5. 1ndicate the storage conditions for the radioactive material including location
and type of containment and precautions taken to prevent unauthorized removal of
the material from storage and use areas.

6. 1f a radionuclide is to Le used in animals (in-vivo), provide the following
information:

a. Type of animal(s) to be used.

b. Average mass of each animal,

¢. Total number of animals to be used in the entire study.

d. Activity (mCis) to be administered to each animal.

e. Number of animals to be disposed of each week.

f. Route of radionuclide administration.

g. Provisions for any radicactivity which will be exhaled or excreted by
the animal and methods to control contamination from such animals.

h. 1Indicate where the animals will be housed for long-term studies.

7. 1Include all training and experience which qualifies you to use the radioactive
material(s) in the proposed manner.

8. List all personnel involved in this project who will be handling any radioactive
materials. Rad. Safety Form A-3, "Authorization to Use Radioactive Materials"
should be completed and submitted to the Radiation Safety Office for each of

these individuals.



Rad. Sefety ¥ *m A-la
(Revised Aua, ., 1978) Date Received:

INDIANA UNIVERSITY MEDICAL CENTER
RADIOACTIVE DRUG RESEARCH COMMITTEE

REQUEST FOR RESEARCH PROTOCOL REVIEW

Fiease type or print. You Application No.
" receive written authorization
upon approval. (Do not write in this box)
Applicant: Expected starting dete:
Department: Phone (office) (home)

Title of research project:

Brief description of the research project:

Has application been approved by the Protection of Human Subjects Committee? O Yes

CNo
O Pending
Applicant's Signature: Date:
Temporary Approval: Chairman, Date:
Radioactive Drug Research Committee
Approved: Radicactive Drug Research Committee Date:
Item 7
4/9/85

Attachment 2



Radiation Safety Form A-1»
Radioactive Drug Research .mmittee

PLEASE SUBMIT THE FOLLOWING INFORMATION ON ADDITIONAL PAPER

1.

Pharmacologice) dose calculations based on data available from published Titers-
ture or other valid human studies. (The amount of active ingredient or combina-
tion of active ingredients to be administered shall be known not to cause any
clinfcally detectable pharmacological effect in human beings.)

Biological distribution datas (1.e., percent upteke of administered dose by various
organs and the biological half-1ife for those organs) available from published
1iterature or from other valid studies.

An acceptable method of radioassay of the radiosctive drug prior to 1ts use to
:ssurodtglt the radiation absorbed dose calculations actually reflect the admin-
stured dose.

Statement that the radioactive materia) for parentera) use is prepared in sterile
and pyrogen-free form,

Statement of training and experience which qualifies you to conduct the proposed
research study.

Statement that a log of the following will be kept and submitted to the Radiation
Safety Office (for annual reporting purposes tn the FDA) when requested.

Subject's approximate weight

hge

Sex

Name of each radioactive drug administered, the radionuciide and
active administered, number of times the radioactive drug was
administered, and any x-ray procedures done in conjunction with
the study.

an oo

Statement that all adverse reactions probably attributable to the use of the
redioactive drug in the research study shall be immediately reported to the
Radioactive Drug Reseerch Committee.

EoNTROLNO. T 87 9 2



Rad. Safety Form A-6
(April, 1° )

INDIANA UNIVERSITY MEDICAL CENTER
RADIATION SAFETY OFFICE

PROGRESS REPORT

Principal Investigator: Authorization ¢:

A current copy of your Radionuclide Use Permit and associsted Amendments is
attached. This Permit has expired or is about to expire. If this project
s to be continued, please review each section of the attached Permit and
indicate any changes and/or discrepancies directly on the Permit 1f space is
sufficient. I1f more space s required, attach supplemental pages as necessary
and return this entire packet of information to the Radiation Safctg 0ffice
by . The Progress Report will then be reviewed by the
RadTonucTide Radlation Safety Committee or the Radioactive Drug Research Com-
mittee at the next quarterly meeting which is scheduled for >
The project may be continued under the existing Permit unti1 review and approval
by the a:og;ooria{.n somitm is utt:ﬂnd. Fai 1 and return thi
rt w n

Please check the appropriate box and sign below:
[IThis project s completed. (If this s the case, please 11st any radio-

active materials and their activities that you intend to store; remaining
inventory must be taken to the Radioactive Waste Disposal Facility.)

[)1 wish to renew tnis project with the changes indicated on the attached
Radionuclide Use Permit and supplemental pages.

[D1 wish to renew this project exactly as stated on the attach Radionuclide
Use Permit,

Investigator's Signature: Date:

(Note: You may wish to retain a copy of the completed Proaress Report Form
until your new Radionuclide Use Permit s {ssued.)

-

1tem /
4/9/85
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mADATIEN BARSTY Rad. Safety " wm A.B

. (Revised Oc. . 1984) ‘
. I
INDIAND UNIVERSITY MEDICAL CENTER
RADIONUCLIDE USE PERMIT
Dinitial Permit
D Renewal

PERANA LBEVERET Y

Authorization Number: I1ssued to:

Date Issued: Expiration Date:

In sccordance with the statements and representations made in your Application for
Project Approval and/or your Progress Report dated an approval
suthorizing the below named individuals to order, possess and use the materials or
items designated below in accordance with NRC regulations, state vegulations,
university regulations and such other conditions as are herein specified.

1. Authorized Users:
Name Department

2. Locations of Use:
Building Room Comments

3. Authorized Items:
Nuclide or Item Chemical Form Max. Amt.(mCi)/Exprmt. vPoss, Limit (mCi)

Item 7

Attachment & 479783 (over)



Radiation Safety Form A-f (cor  ued) Page 2 of papes
(Oct., 1984) Authorization No.:

- . 4

4. Authorized Use:

5. Conditions of Authorization:

Approve Date

d:
Thalrman, Radionuciide Radistion Safety Committee



Rad. Sofe., Form A-Ba
' . (June, 1979)
&
| E ‘
l ' RADIONUCLIDE USE PERMIT
[ Y VN 2% ARl

AMENDMENT
*. uorization Number: L Issued to:
Amendment Number: e e mendment Date:

Expiration Date:

In sccordance with the statements and representations made in your Application
for Amendment dated il e e , approval of the Amendment
is hereby granted with specific conditions as eve herein specified.

Approved: Date:

Chalrman, Radionuciide Radiation Safety Committee

Item 7
4L/9/85

Attachment 5
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RADIONUCLIDE RADIATION SAFETY COMMITTEE
MINIMUM TRAINING REQUIREMENTS FOR USE OF BYPRODUCT MATERIAL

I. Human use - routine diagnosis and therapy

A. For Groups I, 1I, and 111 (as per 10-CFR-35) the user
shall:

1. Be a licensed physician in the State of Indiana,
2. Be certified by one or more of the following:
a. Anmerican Board of Nuclear Medicire

b. American Board of Radioclogy with Special
Competency in Nuclear Imaging

1 ¢. American Board of Radiology in General
Radiology

3. In lieu of the certifications specified in item 2,
the physician shall:

“ a. Have completed an AMA approved nuclear medi-
residency, or

b. Have satisfied the training requirements as
specified in NRC Reg. Guide 10.8, Appendix A
for Groups I, 1I, and IIl.

4. Physicians who have been previously approved for
Groups I, II, and III under another license (either
NRC or Agreement State) are automatically approved
under the IU-I license.

B. For Groups IV and V, the user shall:
1. Be a licensed physician in the State of Indiana,
2. Be certified by one or more of the following:

a. American Board of Radiology in General Radi-
ology or Therapeutic Radiology

b. British Fellow of the Faculty of Radiology

¢. Canadian Fellow of the Royal College of
Radiology

d. Royal College of Physicians and Surgeons with
certification in therapeutic radiology

Item 8
4/9/8%
Page 8-1




3, In lieu of the qualifications specified in item 2,
the physician shall:

a. Meet the minumum gqualifications as specified
in item A for Groups I, 11, and IIIl and have
particigatod in clinical studies as outlined
in NRC Reg. Guide 10.8, Appendix A, 4.b., or

+ b, Have completed an AMA approved residency pro-
" gram in either nuclear medicine or radiation
therapy (onceology) which includes training
for uses of radiopharmaceuticals listed under
Groups IV and V, or

¢. Have satisfied the training requirements as
:pociti:dbin NRC Reg. Guide 10.8, Appendix A,
.4, an .

4. Physicians who have bezn previously approved for
Groups IV and V under another license (either NRC or
Agreenent State) are automatically approved under the
IU-1 license.

For Group VI sealed sources used for therapy, the user

shall:

1. Be a licensed physician in the State of Indiana,

2. Meet the certification regquirements as listed above
in item B.2., or

3. Have completed an AMA approved residency program
in radiation therapy, or

- 4., Have met the requirements set forth in NRC Reg.
Guide 10.8, Appendix A, 5.a.,b., and c.

§., Physicians who have been approved for therapeutic
uses of Group VI sources under another license (either
NRC or Agreement State) are automatically approved
under the IU-I license.

For Group VI sealed sources utilized for diagnostic

procedures, the user shall:

1. Be a licensed physician in the State of Indiana,

2. Meet the qualifications specified above in items
Ao 'B-' Ol’ C-

3. In lieu of meeting the gualifications specified in
item 2, the user shall either:

a. Have received a total of & houre of training

Item 8
4/9/85
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covering (but not limited to) the foliowing
topics:

1. Radiation physics and instrumentation
2. Radiation biclogy
3. Radiation protection

b. Or have actively participated in the use of
sealed sourcee for diagnostic purposes for 20
patients over a period of one year under the
supervision of a fully trained individual.

4. Physicians who have been approved for the
diagnostic uses of Group VI sources under another
license (either NRC or Agreement State) are auto-
matically approved under the IU-1 license.

E. For use of Sr-%0 ophthalmic therapeutic applicators, the
user shall:

|
|
|
|
|
|
|
|
|
|
|
|
1. Be a licensed physician in the State of Indiana,

2. Meet the qualifications specified in NRC Reg.
Guide 10.8, Appendix A, 6.a. and b., or

“ 3. Have actively participated in the use of Sr-90
eyr applicators invelving a minimum of 10 patients.

4. Physicians who have been approved for the use of
Sr-90 eye applicators under another license (either
NRC or Agreement Stete) are automatically approved
under the IU-I license.

" II. Human use - research

A. For human use research involving annual radiation dose
equivalents to research subjects of 1 rem or less to

the whole body and/or 3 rem or less to an individual
organ, the user shall:

1. Be a licensed physician in the State of Indiana,

2. Meet the training requirements specified in the
next section (III), and

3, Have actively participated in at least 5 studies
involving the use of byproduct material in humans.

B. For human use research involving annual radiation dose

equivalents to research subjects greater than those
1isted above in item A, the user shall meet the mini-

Item B
4/9/8%
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aum qualificatione previocusly specified in section I.,
A,

111. For non-human use of byproduct material, the user (Princi-
pal Investigator) shall:

A. Be a faculty and/or professiona)l staff member, and

gi lzeet the training requirements specified in 10-CFR-

C. An individual who has completed one of the following
combinations ¢f training and eaperience is deemed to
be adequately trained as specified in item B:

1. Either, 30 hours training/experience in handling
S{product material of the types and gquantities for

ich afproval is being requested and have attended
a formal course including the following general
topics (or equivalent):

a. Elementary radiation physics

b. Biological effects of radiation
¢. Radiation protection

d. Regulations

2. Or. 40 hours training/experience in handling the
types and quantities of byproduct material for which
approval is being reguested.

3. Other combinations of training/oxperience are
considered adeguate providing the total number of hours
is not less than 40.

All physicians/Principal Investigators are reguired to provide
documentation to the RRSC/RDRC to substantiate the extent of
their training and experience. Documentation of training for
physicians who wish to use byproduct materials in humans must
include the information requested on Form NRC 313M - Supplement
A. Documentation of training for individuals who wish to use
byproduct materials for non-human use applications must provide
said documentation on Rad. Safety Form A-3 (attached) or
equivalent.

Page 8-4



Rad. Safet form A-3
l (Revised F...,”1982)

RADIATION SAFETY OFFICE

: INDIANA UNIVERSITY MEDICAL CENTER
' AUTHORIZATION TO USE RADIOACTIVE MATERIALS

This form must be on file in the Radiation Safety Office (920 Clinical Bldg.) prior
to beginning work with radioactive materials. Note: You are required to read and
understand the "IUMC Radiation Safety Manual". In addition, the pertinent regu-
lations of the U.S. Nuclear Regulatory Commission are available for review in
the Radiation Safety Office.

Name : Birth Date: Sex: OM OF
Department: Supervisor:
Laboratory Location: Phone #:
O 1 have taken a course in Radiation Safety at
(Attach certificate if available.) (Institution)
O! have received of on-the-job training using the following
isotopes: (# of years)

Nuc)ide Chemical and Physical Form Maximum Amount Utilized

O1 have taken no Radiation Safety Courses nor have I received any on-the-job
training regarding radioisotope handling.

I certify that all of the above information is correct and that I have read and
understand the “IUMC Radiation Safety Manual",

Signed: Date:

“[Do Not Write Below This Line)
Applicant Authorized to Work with Radioactive Materials by:
OcCompleting the IUMC Radiation Safety Course on

O Previous training and/or experience

Approved: Date:
(Radiation Safety Officer)

Item 8
4/9/85
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INSTRUMENTATION FOR SURVEYING AND MONITORING

Type of Instrument

Ludlum Model 3
Geiger Counter

Ludlum Model ¢4-3
Nal Probe

Eberline RO-1
Ion Chamber

Ludlum Model 177
Ratemeter/W.B. Johnson
DIG-5 Scaler

Packard Tri-Card
Model 3255 Liquid
Scintillation Counter

Packard Tri-Card
Model 3003 Gamma
Spectrometer

Canberra Series B0
MCA with GeLi/Nal Detectors

Canberra/Ortec 2030
SCA with thin Nal Detector

The equipment listed above is a current inventory of

1

¢ Available  Max. Ranae

200 mR/hr
n’a

500 R/hr
200 mR/hr

and
400000 cpm

n’a

n’a

n’‘a

n’a

Use

Surveying

Surveying

Surveying
Surveying

and
Monitoring

Counting

Counting

Counting

Thyroid
Counting

instrumentation located in and utilized by the Radiation Safety
Office. This inventory may be updated periodicall
purchase of new equipment and the replacement of old equipment.

with the

The Radionuclide Radiation Safety Committee (RRSC) shall
determine the necessity of the procurement and use of survey
instrumentation during the review of initial applications,
amendments, and renewals for the use of radicactive materials.
A specific requirement for survey instrumentation shall be
spelled out on the Principal Investigator’'s Radionuclide Use

Fermit(s).

Page $-1
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CALIBRATION OF SURVEY INSTRUMENTATION

I. Instruments utilized for measuring exposure rates

Survey instruments utilized for measuring exposure rates from
gamma or x-ray emitting sources of radiation are calibrated by
comparing the calculated exposure rates from Cs-137 sources of
which the accuracy is known. Copies of the Cs-137 source
certificates of the sources utilized for this purpose are
attached. The procedures utilized for the calibration procedure
are as follows:

A. The output of each source utilized in the
calibration is determined by decay correcting the values
as indicated on the calibration certificate for the
source.

B. Calibration is verified at 2 points on each scale
with each point separated by at least 1/3 of the full
scale reading.

C. The true exposure rates for the points identified in
item 2 are calculated utilizing the inverse square law
as well as any attenuation factors associated with the
calibration device.

D. An instrument is considered to be in calibration if
the measured exposure rate differs from the true
exposure rate by no more than +/- 10%.

E. If the criteria specified in item 4 are not met, an
attempt is made to adjust the calibration pot(s) on the
{instrument to meet said criteria (i.e. within +/- 10%).

F. If an instrument cannot be adjusted to meet the +/-
10% criteria but the measured exposure rate is within
4/~ 20% of the true exposure rate, the instrument will
be considered in calibration provided a correction
factor or graph is attached to the instrument which will
allow the user to correct the measured reading
accordingly.

G. If the measured exposure rates differ from the true
exposure rates by more than +/- 20%, the instrument is
not considered to be in calibration and is either
repaired or replaced.

H. A calibration certificate (sample attached) is
completed for each instrument calibrated.

1. A calibration label (sample attached) is affixed to
the instrument upon completion of calibration.

Item 10a
4/9/8B%
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J. If the instrument is equipped with a check source,
the reading from the check source is recorded on both
the calibration certificate and the calibration label.

K. All individuals performing these calibrations wear
whole body personnel dosimeters during the calibration
procedures.

L. Calibration procedures are carried out in restricted
areas within the Radiation Safety Office and are posted
as "Radiation Areas" during said procedures.

M. Calibration procedures are performed utilizing
methods and areas which minimize scatter.

II. Calibration of survey instruments utilized for measurement
of contamination levels

In many cases survey instruments are utilized to determine the
presence or absence of contamination. These types of instruments
do not require calibration; however, in some cases these
instruments are utilized to provide a gquantitative indication of
the amount of radioactive contamination present. For those
instruments, the following calibration procedures are utilized:

A. Counting rates from disk sources (either beta or
gamma) of known radiocactivity are measured on the
appropriate scale of the instrument and recorded.

B. The efficiency of the instrument for that particular
radionuclide (or energy) is then calculated and recorded
on the calibration certificate and the calibration label
(samples attached).

C. Unless otherwise noted, these efficiency
measurements are taken at or near contact and the
efficiency calculated is based upon 4 pi geometry.

Item 10a
4/9/85%
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RADATION BAFG YV

. Saf F |
I ?ﬁ:c.:i.:f’xogE? v Date Calibrated:
INSTRUMENT CALIBRATION
FOR GAMMA DETECTORS
INSTRUMENT DATA
Principal Investigator:
Manufacturer:
Model ¢: Serial #:

Lest Calibration Date:

SOURCE _DATA
Source ¢: Nuclide: mR/hr at 1 meter:

date
Source ¢: Nuclide: mR/hr at 1 meter:

date

CALIBRATION DATA

Source ¢ True Distance Scale Observed mR/hr after
mR/hr mR/hr Adjustment

el -

Check source reading with window open:

Battery condition: Speaker workina: [DJyes [Dno Ine

Comments:

Calibrated by:

dote Item 10a

4/9/85
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vate Calibrated:

INSTRUMENT CALIBRATION
FOR BETA DETECTORS

INSTRUMENT _DATA

Principal Investinator:

Hanufacturer:
Model ¢: Serial ¢:
Last Calibration Date:

CALIBRATION DATA

Nuclide | E-max | Activity | Assay | Calculated | Pbserved Detector
Date DPM cPy Efficiency |

Check source readina with window open:

Dattery condition: Speaker workina: [T ves [Ino [CJne
Comments:
Calibrated by:
date
Item 10a
4/9/85
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CALIERATION LABELS

RADIATION SAFETY OFFICE
Calibration Date:
Source : Sealee:
Calibrated By:
Calibration Due:

Nuclide Energy s Eff%
C-14 0.156 MeV ‘

Te-99 0,292 MeV skt
Cl-36 0.714 MeV ‘
Bi-210 1.16 MeV

By Date

Item 10a
4/9/85
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ICN Chemica! & Ratioisotops Divisio:

A Division of internstionsl 2727 Compus Drive
Chemicel & Nuciesr Corporation trvine Calllornis BR66E
Telephone 714 8332500

CALIBRATICON CERTIFICATE

Owner

=

e
s
.

Nuclide Coriyw 1% Amount ¢

L

Capsule type Capsule number

Calibration 1s made using an 1onization chamber and electro-

meter. Stancardi:ation of chamber has been accomplished with ¢ 2%
and . 3% standards.

Source number

measured . mrhm

on Fet oo Total error is within ¥ 5%,

Lodi g A
4}@{i’(24»&&&/

“Source Department

Item 10a
4/9/85%5
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ICK Chemical & Radicisotope Division & Divinion of Internetions! a7 Campus Dive

CALIBRATION CERTIFICATE

Owner _1ndiana University Hospital

~220 W, Michigan Street
~dodianapelis . Zndiana, 46202
Nuclide Cesium=137 ' Amount 10.5 mcd
Capsule type 2178 Capsule number 1213

Calibration 1s made using an ionization chamber and electro-
meter. Stancardization of chamber has been accomplished with + 2%
and . 3% standards.

Source number 1213 measured _ 336

on May 30,1978 . Total error is within * 5%,

Item 10a
L/9/85
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METHODS FOR CALIBRATION OF DOSE CALIBRATORS

All radiopharmaceutical doses must be assayed for amount of
radioactivity with a dose calibrator to an nccurnc{ of « or ~
10%, To assure that all dose calibrators provide this degree of
accuracy, the following calidbration procedures are carried out:

I. Instrument constancy (daily) - a long-lived radicactive
source is assayed on a daily basis prior to uee of the dose
calibrator on the ngzropriatc instrument oett:ng and recorded.
Decay corrections shall be made ar necessary. ariations from
one day to the next of greater than + or - 5% indicate a need for
instrument repair or adjustment.

I1. Instrument accuracy (at installation and annually) -
measurements of at least 3 NBS-traceable standards are made on
the appropriate instrument settings and recorded. The measured
activities are compared with the decay corrected standard values.
Variations between the calculated and measured values of greater
than + or - 5% indicate a need for repair or adjustment.

II11. 1Instrument linearity (at installation and quarterly) - an
aligquot of a short-lived radiocactivity (typically 200 mCis of
Tc-99m) is eluted and assayed at least 4 times over a 48 hour
period. At the time of each assay, the amount of radiocactivity
remaining is calculated based on the elapsed time from the
initial assay and recorded. The measured value is compared to
the decay corrected value and recorded. Varietions between the
calculated and meatured values of greater than + or - 5% indicate
the need for repair or adjustment.

IV. Geometrical variation (at installation) - a properly
calibrated, uncpened vial cortaining a specific
radiopharmaceutical is assayed at the setting recommended by the
dose calibrator manufacturer. If, after accurate decay
correction, the measured value differs by more than + or - 5%
from the calculated value, the dose calibrator setting is
adjusted to yield the calculated activity or a correction factor
is calculated. A commonly used volume is then withdrawn from the
vial into an appropriate syringe. Like volume of water or saline
ie placed into the vial to restore the original geometry. The
vial is reassayed and the difference in the readings is assigned
to the syringe. The syringe is assayed and an alternate setting
or correction factor established if variations of greater than +
or - 5% are noted. These procedures are used for all routinely
encountered syringes, vials, tubes, etc. The specific settings
or correction factors for each geometry are posted on or near the
dose calibrator.

All of the aforementioned tests are performed following any
extensive service or repair of the dose calibrator.

Item 10Db
4/9/8%
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FACILITIES AND EQUIPMENT

Each Principal Investigator (P.I1.) desiring to use byproduct
material in previously unauthorized areas must complete and
submit Rad. Safety Form A-4 or equivalent (see attached). The
information provided on this form is evaluated along with the
intended use of the facility by the Radiation Safety Staff. In
areas where large gquantities of byproduct material are to be
utilized (e.g. > 100 mCis) or where particularly hazardous
procedures (e.g. iodination procedures with 1-125 or I-131) are
to be carried out, the completed Rad. Safety Form A-4 will be
submitted to the Radionuclide Radiation Safety Committee (RREC)
for review and subsequent approval, Such approvals shall be
documented in the minutes of the RRSC meeting. The Radiation
Bafekg Officer may issue temporary approval prior to action by
the SC.

Authorization to use the proposed facility is granted provided
the facility is adequate to carry out the specific use of the
byproduct material safely. The SC may require modification of
facilities and/or equipment or place restrictions on the use of
hyrroduct material in order to maintain an adeguate margin of
safety and to maintain exposures ALARA. The Radiation Safety
Staff shall verify that such modifications/restrictions have been
implemented prior to the specific use.

An updated Rad. Safety Form A-4 or equivalent information is
required in areas where extensive renovation has taken place
since initial approval was granted.
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sarery Red, Safety " wm A-d

l (Revised August, 1§78) Date Received:

l INDIANA UNIVERSITY MEDICAL CENTER
RADIATION SAFETY OFFICE

APPLICATION FOR FACILITY APPROVAL FOR RADIONUCLIDE USAGE

Department Building and Room
Sketch of Facility:

Type of Floor Covering: Bench Top Materials:

Walls and Ceiling: (painting or coating)

Hood(s): Singly ducted? Dyes Cino; Flow rate with sash open: fpm

Number of persons normally working in area:

Educational level of persons in area: ) undergrad; [ grad; (2 technician;
O postdoct or faculty
Are other personnel working in this facility approved radioisotope workers?

Is this area also used for study/office area for research personnel?

List monitoring devices located in this facility: (Make, Model, Type, Range)

List special handling facilities: (shielding, glove boxes, etc.)

staff member in charge of laboratory:

Individual submitting this request: _ Date:

e i —

Approved: Date:
“{Radiation Satety Officer)

Item 11
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Princival Investigator: Henry Wellman _

Building/Room:_University Hospital Radiopharmacy
Date Updeted/Activated: _ July, 1984

1. Dose calibrator

2. “L" shield

3. Radiopharmaceutical hoods
4, Shielded radwaste storage
5., Constant area monitor

6. Dose calibrator
7. "L" shield

RADIOPHARMACY /HOT LAB

HOaD

YOoox

oo | /| L& feer

DISPENSING AREA
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«

RADIOPHARMACY

Principal Investigetor: Dr. Park

2w

Dose calibrator

"L" shield
Radiopharmaceutical hood
Shielded radwaste storage

Attachment 3
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PERSONNEL TRAINING PROGRAM

I. Principal Investigators

Principal Investigators (P.I1.) are those individuals who are
issued Radionuclide Use Permite by the Radionuclide Radiation
Saefety Committee or the Radiocactive Drug Research Committee and
are responsible for the radiation safety aspects of all
procedures carried out under those permits. The minimum training
reguirensntes for P.l.s are spelled out elsewhere in this renewal
application (see Item 8). If a prospective P.l. does not meet
the minimum qualifications as specified in Item B, he/si..e may
gartially meet those requirements by attending the Radiation
afety Course provided by the Radiation Safety Department. This
course consistes of approximately 10 one hour lectures which
include the following topice:

Atomic Structure & the Nature of Radiation
Interaction of Radiation with Matter
Radiation Quantities and Unite

Sources of Radiation Exposure

Biological Effects of Radiation
Permisesible Dose Limits

External Radiation Protection

Internal Radiation Protection

Radiation Monitoring Devices
Regulations/Handling Procedures

This Radiation Safety Courese is offered a minimum of two times
annually. Attendance records are maintained of all individuals
who attend this courese.

The P.I. is also :2quired to possess practical experience in
handling byproduct material. This practical experience may be
received under the supervision of another fully authorized P.I.
and should be of approximately 30 hours duration. All P.I.s are
required to read the IUMC Radiation Safety Manual. Documentation
of the training and experience of each P.I. is maintained via
Rad. Safety Form A-3 (sample attached in Item B) or equivalent
for non-human uses of byproduct material or NRC 313M - Supplement
A or equivalent for human uses of byproduct material.

If new or revised regulations, policies, and/or procedures
mandate additional training for P.I.s, this additional training
is typically accomplished via written directives from the
Radiation Safety Office and/or the RRSC/RDRC. These directives
may be specific to a given P.l. or may be general to all P.I.s.
Additional training in a lecture format may be requested by the
P.I. or may be required as necessary and appropriate. The P.I.
has the responsibility to educate all individuals under his/her
supervision regarding matters of radiation safety.

II. Authorized users

Item 12
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Authorized useres are those individuals who are working on one or
more Radionuclide Use Permits under the supervision of a P.I.
Much of the training received by these individuals is provided by
the P.I. These individuals are regquired to read the IUMC
Radiation Safet{ Manual and to complete and submit Rad. Safety
Form A-3., If these individuals independently perform tasks (e.g.
iodinations) which carry a greater degree of risk and previous
experience in these tasks is absent, the individual is required
to attend the Radiation Safety Course. Changes in regulations,
policies, and/or procedures which may directly affect these
individuals are provided to the P.I. who in turn must inform
those individuals working under his/her Radionuclide Use
Permit(s). Additional training in a lecture format may be
requested by the P.I. or may be required as necessary and
appropriate. Documentation of formal lectures regarding
radiation safety shall be maintained.

I11. Other individuals considered occupational radiation workers

These individuals are those whose duties require that they work
with byproduct materials under rigidly controlled guidelines
(e.g. nurses attending brachytherapy or rudiogﬁarmaceutical
therapy patients, animal handlers, et.ali.). ese individuals
are provided {perific written uidiTines)that are directed to
their particular situation. Written revisions in these
guidelines are submitted through the appropriate supervisor. In
cases where personnel monitoring is required, female employees
are reguired to review NRC Regulatory Guide 8.13 with
documentation that th ve done so. Additional training in the
form of \ingervice lectures may be requested by the individuals or
their supervisor. Additional training in the form of inservice
lectures may by reguired as necessary and appropriate.
Documentation of inservice lectures regarding radiation safety
shall be maintained.

Written guidelines for the examples listed above are included in
the appropriate sections of the renewal application.

IV. Other individuals who occasionally enter restricted areas

These individuals are those persons whose duties may require that
they enter a restricted area for a brief period of time (e.g.
secretaries, janitors, etc.). These types of employees attend
some type of orientation program provided by the university or
the hospitale+—During this orientation program, a packet of
information regarding employment at this institution is
distributed to each employee. A copy of a document entitled
“Instructions to Individuals Who Fregquent Areas Containing
Radicactive Materials" (sample attached) is included in the
orientation packet. Additional information may be requested by
any concerned individuals through the Radiation Safety Office.
Additional training may be reguired as necessary and appropriate.
Documentation of formal presentations regarding radiation safety
gshall be maintained.
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(October, 1970)

INSTRUCTIONS TO INDIVIDUALS WHO FREQUENT
ARZAS CONTAINING RADIOACTIVE MATERIALS

As part of your routine job duties, you may be required to enter an area of
the university complex containing radicactive material. The areas in which
this material is stored are located throughout the JUPUI complex. A1l of
these areas are required to be posted with the radiation warning symbol., The
actual containers holding radioactive material will also be labelled with
this symbol (An 11lustration of this radiation symbol is found below). It is
important that you do not touch any object with a radiation warning symbol on
it or remove it from the area in which it is stored., Although the levels of
radiation exposure expected in the restricted areas are low, good radiation
safety measures should be taken. In order to minimize your exposure to radio-
active materials, the safety principles of time and distance should be applied,
that is:

1) Keep the time of exposure to radiation to a minimum while performing

the appropriate duty.
2) Maintain a reasonable distance between the source of radiation and
yourself,

1f you observe any condition in a restricted area that appears to be unsafe,
leave the area immediately and notify:

The Radiation Safety Office----264-4797 (8:00 AM to 5:00 PM)

The University Operator----0 (After Hours)
If you have further questions regarding radiation sa‘ety, please do not
hesitate to call the Radiation Safety Office at the number listed above.

% RAD'OAC"VE ---Red symbol and lettering

MATERIAL | _vellow backeround
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PROCEDURES FOR ORDERING AND RECEIVING BYPRODUCT MATERIAL

I. Ordering of byproduct material

A. In general, the Radiation Safety Officer (or his
designee) places all orders for byproduct material.

B. In emergency situations, a Principal Investigator
(P.I.) is permitted to call the byproduct material
vendor directly providing the feollowing actions are
taken:

1. The Radiation Safety Office is notified by
phone of such action within one working day,
and

2. The byproduct material is shipped to a
location designated below in item II, and

3, The P.I. shall submit any documentation
deemed necessary by the Radiation Safety
Office.

C. Prior to placing the order, the Radiation Safety
Officer (or his designee) shall verify that the P.I. is
authorized to procure the byproduct material.

D. In the event that a P.I. is not authorized for the
byproduct material, the order may be placed with the
stipulation that appropriate written information be
submitted t» the Radiation Safety Officer to obtain
temporary authorization for said material. Upon
veceipt, the byproduct material will not be released to
the P.I. until such written information is received and
reviewed by either the Radiation Safety Officer,
Assistant Radiation Safety Officer, or Health Physicist.

I1. Receipt of byproduct material

A. Packages containing byproduct material are delivered
to one of the following locations:

1. University Hospital - Emergency Admitting Ofc.
2. Wishard Hospital - General Supply Office

3, Wishard Hospital - Nuclear Medicine Dept.

4 Clinical Building - Radiation Safety Office

B. Procedu . for University Hospital - Emergency
Admitting ¥, sonnel

1. The package is examined as per attached
procedures, logged in, and placed in a secure
area.
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C.

2., During normal working hours, the Radiation
Safety Office is notified via telephone of the
arrival of the shipment.

3. Shipments received during non-working
houre are automatically picked up during the
next working day.

4. Shipments can only be picked up by Nuclear
Medicine personnel, the Radiation Safety
Officer (or his designee), or other
individuals specifically authorized by the
Radiation Safety Officer.

Procedures for Wishard Hospital - General Supply

1. The package is examined as per attached procedures

and logged in.

2. At this point, the package is delivered to the

Wishard Nuclear Medicine Department.

Page 13-2
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RADATION BARSYY

j ..‘ B PROCEDURES FOR RECEIPT

OF

RADIOACTIVE PACKAGES

EEDANS N VERNEIT Y

l. Verify that the number of packages to be signed for corresponds to the number
of packages delivered,

2. Visually inspect the package(s) for damege and/or leakage.

3. 1f the package is in satisfactory condition, log package in as per current
procedures and place in the designated storage srea. All packages must be
locked up to prevent unauthorized removal,

4. 1If the package is severely damaged and/or appears to be leaking, the following
procedures should be implemented:

If the package is le: ing, you should request that the driver of the
vehicle in which the package was delivered remain there until it can

be ascertained that no significant radioactive contamination hazard is
present,

Avoid handling a leaking package until instructed otherwise "y a member
of the Radiaticn Safety Staff.

Avoid external radiation exposure by remaining at least 15 feet away
from the damaped package.

If you would happen to get any liquid from the package on your hands or
clothing, simply wast your hands thoroughly with soap and water (do not
break the skin), remove any contaminated clothing and place it in a
plastic bag.
Notify a member of the Radiation Safety Staff as follows:

1. Call extension 4797 (8:00 AM to 5:00 PM - weekdays), or

2, Call the Campus Operator ("0") and request that the Radiation
Safety Officer be paged (after hours & weekends).

Any further questions regarding the receipt or handling of radiocactive packages
should be directed to the Radiation Safety Office at extension 4797.
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PROCEDURES FOR RECEIPT
OF
RADIOACTIVE PACKAGES

1. Verify that the number of packages to be signed for corresponds to the
number of packages delivered.

2, Visually inspect the package(s) for damage and/or leakage.

3, If the package is in satisfactory condition, log package in as per
current procedures.

4, 1f the package is severely damaged and/or appears to be leaking, the
following procedures should be implemented:

a. If the package is leaking, you should ~equest that the driver of the
vehicle in which the package was deliv red remain there until it can
be ascertained that no significant radiocactive contamination hazard
is present,.

b. Avoid handling a leaking package until instructed otherwise by a
member of the Radiation Safety Staff.

¢. Avoid external radiation exposure by remaining at least 15 feet
away from the damaged package.

d. I1f you would happen to get any liquid from the package on your
hands or clothing, simply wash your hands thoroughly with scap and
water (do not break the skin), remove any contaminated clothing
and place it in & plastic bag.

e. Notify a member of the Radiation Safety Staff as follows:

1. Call extension 264-4797 (8:00 a.m. to 5:00 p.m., - weekdays), or

2. Call the Campus Operator (0) and request that the Radiation Safety
Officer be paged (after hours and weekends).

5. Deliver package directly to Wishard Nuclear Medicine.

Any further questions regarding the receipt or handling of radiocactive packages
should be directed to the Radiation Safety Office at extension 264-4797.
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PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTIVE MATERIAL

All packages are opened in accordance with 10 CFR 20.205.
In accordance with 10 CFR 20.205(d), the following

procedures have been established:

A. Each package will be inspected and opened as soon as
possible after receipt.

B. Disposable gloves shall be worn when opening
packages containing unsealed sources of radioactivity of
0.1 mCi or greater.

C. Personnel opening packages shall observe and follow
any instructions provided by the vendor regarding the
opening of the package.

D. If the package appears to be damaged and is being
cpened by personnel other than a Radiation Safety Staff
member, the Radiation Safety Office shall be notified
immediately.

E. Verification shall be made to assure that the
package received is in agreement with the material
ordered.

F. The inner container of any package containing
amounts of radiocactivity in excess of those specified in
10 CFR 20.205(b)(1)(1 through iv) shall be surveved for
removable contamination.

G. Contamination surveys of the inner lead (or
equivalent) shield rather than the inner container shall
be performed for packages containing 100 mCis or more of
a gamma-emitting radionuclide.

H. Contamination surveys shall be performed on the
inner container of any package which appears to be
damaged.

I. Inner containers or lead shields found to be
contaminated > 200 cpm/100 sq cm above background shall
be either decontaminated such that contamination is
reduced to < 200 cpm/100 sq cm or a notation shall be
plainly visible on the outer container that the inner
container (or lead shield) is contaminated.

J. Personnel opening packages shall utilize proper

precautions and equipment (e.g. forceps, lead bricks) to
maintain radiation exposures ALARA.
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K. Documentation of all receipts and associated surveys
shall be maintained.
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RULES FOR SAFE USE OF RADIOACTIVE MATERIALS

1. General rules - these rules apply in general to all
individuals handling radicactive materials. Some of these rules
may be superceded in other sections. 1In addition, individuals
may petition the Radionuclide Radiation Safety Committee (RRSC)
for exemption from a specific rule. Such exemptions reguire
justification by the individual with the review and approval or
disapproval documented in the RRSC meeting minutes.

A. All areas where radionuclides are used or stored
will be posted in accordance with 10 CFR 19.11 and 10
CFR 20.203, 20.204.

B, Before any work is undertaken with radionuclides,
attention shall be given by the user for precautionary
measures including (but not limited to) the use of fume
hoods, remote handling equipment, and contamination
control. The Radiation Safety Office shall be consulted
for recommendations on initial or unusual operations.

C. Work shall be planned carefully in order to minimize
the possibility of spills. Good housekeeping is
encouraged at all times.

D. Laboratory coats shnuld be worn at all times by
individuals handling radiocactivity. Persconnel are
encouraged to remove laboratory coats prior to leaving a
restricted area.

E. Smoking, eating, drinking, storage of consumable
items, and/or application of cosmetics is prohibited in
immediate areas where radiocactive materials are used or
stored.

F. Personnel monitors (if required) are to be worn at
all times when handling radiocactive materials which may
be measured by such devices.

G. Disposable gloves should be worn when handling > nCi
quantities of radicactive materials.

H. Pipetting of radioactive material by mouth is
prohibited.

1. Procedures which may result in contamination of work
areas should be performed over non-permeable surfaces
covered with absorbent paper.

J. Procedures which include a high probability of
spillage of radicactive material should be performed in

trays lined with absorbent paper.

i 2 %0
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K. Additional precautions may be required by the RRSC
baaediu on review of the proposed uses of radiocactive
materials.

I1. Special procedures requiring additional precautions
A. Labeling procedures utilizing radioiodines

l. It is always to be assumed that the lead
pig and the vial containing the racioiodine is
contaminated.

2. All radioiodine stock vials are to be
stored in a fume hood which has been approved
by the Radiation Safety Office.

3. All iodination procedures are to be

carried out either in a closed system

utilizing a charcoal trap or within a fume

hood which is equipped with a charcoal filter

:?9 : linear flow rate of not less than 100
t./min,

4. All personnel performing iodinations must
frequently utilize an appropriate survey
instrument (as a minimum, a thin end window GM
survey meter) to monitor for potential
contamination during the iodination procedure
and to monitor for contamination after
completion of the procedure.

5. All personnel involved in iodination
procedures shall have their thyroid monitored
at the frequencies establishec by the
Radiation Safety Office (see Item 23).

6. All individuals utilizing 0.1 mCi or more
of I-131 shall wear whole body and extremity
personnel monitors.

7. Pregnant personnei shall not be allowed to
perform nor assist in iodination procedures
without specific approval from the RRSC.

B. Procedures utilizing mCi amounts of P-32 (e.g.
phosphorylation procedures)

1. Whole body and extremity personnel
monitoring is required for personnel
performing these procedures.

2. An appropriate survey instrument (e.g. GM
survey meter) is required to be used
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frequently during the procedure and after the
procedure to monitor for contamination.

3. Urine analysis may be required when
aeveral mCis are handled during a single

procedure or when several procedures are

gerforgod within a short period of time . see
tem 23).

4. The necessity for shielding shall be
reviewed by the RRSC during the review of the
procedure/protocol.

III. Specific precautions for nuclear medicine areas

A. Each dose of gamma emitting radiopharmaceuticals
shall be assayed in a properly calibrated dose
calibrator prior to administration. The dose shall not
be used if the measured activity differs from the
prescribed dose by more than +/- 10%.

B. Appropriate shielding (e.g. vial shields) shall be
utilized when preparing radiopharmaceuticals for
administration.

C. 8yringe shields will be available and used for
administration of radiopharmaceuticals except when, in
the opinion of the person administering the patient
dose, such use compromises the well-being of the
patient.

D. Disposable gloves shall be used during the
preparation of radiopharmaceuticals for administration.

E. Disposable gloves are not used during the
administration of patient doses; however, the
technologists perform frequent surveys of their hands to
detect contamination.

Item 15
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EMERGENCY PROCEDURES

In the event of an emergency or suspected emergency (e.g. major
spill, overexposure, etc.) the Radiation Safety Officer and the
Principal Investigator shall be notified immediately without such
action as to cause excessive spread of contamination or
additional radiation exposure. If the Radiation Safety Officer
cannot be reached (e.g. after normal working hours), the Campus
Operator shall be con.Lacted and will in turn page a member of the
Radiation Safety Staff. The following are general guidelines to
be implemented for radiation emergencies:

I. Minor spills involving nc significant radiation hazard to
personnel

A, Notify all persons in the area immediately.

B. Permit only the minimal number of persons necessary
to deal with the spill into the area.

C. Confine the spill using the following precautions:
1. Liquid spills

a. Wear disposable gloves
b. Place absorbent material on the spill

2. Dry spills

a. Wear disposable gloves

b. Gently dampen area thoroughly and
place absorbent material over area being
careful not to spread contamination

D. Notify the Radiation Safety Officer and Principal
Investigator as soon as possible.

E. Restrict the number of persons in the spill &rea
until the extent of shoe and clothing contamination is
ascertained.

F. Determine the area of contamination with proper
instrumentation, mark with chalk or tape, and post
warning signs.

G. Decontaminate the area by using procedures
prescribed by the Radiation Safety Office.

H. Monitnr all persons involved in the spill and
decontamination prccedure and decontaminate as
necessary.

I. Permit no individuals to resume work in the area
until contamination is reduced to acceptable levels and
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I1.

approval of the Radiation Safety Officer or his
designee is secured.

Major spills involving a radiation hazard to personnel

A. Notify all persons not involved in the spill to
vacate the area immediately.

B. Make no immediate attempt to clean up the spill;
however:

1., If the spill is liguid and the hands are
protected, right the overturned container.

2. If the spill is on the skin, wash
thoroughly with mild socap and water. Do not
use harsh detergcnts or excessive scrubbing
which could break the skin.

3. If the spill is on clothing, discard
contaminated clothing in a plastic bag for
evaluation and survey underlying skin for
evidence of skin contamination.

C. Switch off all fans and air conditioners.

D. Vacate the room and prohibit unauthorized entrance
to the contaminated area.

E. Notify the Radiation Safety Officer and Principal
Investigator as soon as possible.

F. Restrict the movement of potentially contaminated
persons to a local zone just outside the spill area
until the extent of shoe and clothing contamination is
ascertained.

G. Any potentially contaminated individual should be
monitored for radicactivity and if contaminated should
discard any contaminated clothing and be decontaminated.
If instrumentation is not readily available for
monitoring, it should be assumed that involved
individuals are contaminated until proven otherwise.

H. Immediately initiate necessary steps to
decontaminate personnel. Under no circumstances should
an untrained individual attempt to examine or clean up
the radioactive material.

1. The area shall be decontaminated under the
supervision of the Radiation Safety Staff and no work
shall be resumed in the area without specific permission
from the Radiation Safety Officer or his designee.
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J. A written report of major spills shall be compiled
within 14 days.

K. The NRC shall be informed if required in accordance
with 10 CFR 20.403.

III. Releases of airborne radiocactivity

A. Notify all individuals to vacate the room
immediately.

B. Hold breath and close any escape valves. Switch off
air rirculating devices if possible and if time permits.

C. Notify the Radiation Safety Officer and Principal
Investigator as soon as possible.

D. Ascertain that all doors providing access to the
room are closed and sealed by the use of wide masking
tape or equivalent.

E. Post conspicuous warning signe or guards to prevent
accidental opening of doors.

F. Immediately report all known of suspected
inhalations of radicactive materials.

G. Decontamination shall only be performed under the
direct supervision of a member of the Radiation Safety

Staff.

H. All individuals in the area during the release shell
be monitored for contamination.

I. A written report shall be prepared within 14 days.

J. The NRC shall be notified if required in accordance
with 10 CFR 20.403 and/or 20.405.

IV. Injuries to personnel involving radiation hazards

A. Wash minor wounds immediately under running water
while spreading the edges of the wound.

B. Report al)l injuries involving radiocactive material
to the Radiation Safety Office as soon as possible. If
necessary, outside consultants experienced in such
radiation hazards will be contacted.

C. Call a physician qualified to treat radiation
injuries immediately (e.g. Radiation Oncology or Nuclear
Medicine).

D. Permit no individual involved in a radiation related
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VI.

injury to return to work without the approval of the
Radiation Safety Officer and the attending physician.

E. Have appropriate biocassays performed as specified by
the Radiaticn Safety Officer.

F. A written report shall be prepared within 14 days of
the incident.

G. The NRC shall be notified if required in accordance
with 10 CFR 20.405.

Fires or other major emergencies

A. Notify all individuals in the room and building at
once.

B. Notify the campus switchboard operator that there is
an emergency involving radicactive material and instruct
the operator to notify the fire department and the
Radiation Safety Officer.

C. Attempt to put out minor fires if a radiation hazard
is not immediately present.

D. After the emergency is under control, any
decontamination shall be performed under the supervision
of the Radiation Safety Officer.

E. All persons involved in the emergency (e.g. fire
personnel) should be monitored for contamination.

F. No work in the affected areas shall be resumed
without the approval of the Radiation Safety Officer.

G. A written report of such emergencies shall be
compiled within 14 days.

H. The NRC shall be informed if required in accordance
with 10 CFR 20.403.

Sealed source rupture

A. Notify all .-dZviduals to vacate the room
immediately.

B. No immediate attempt should be made to clean up the
spill source material.

C. 1If powdered or gaseous sources are involved:

1. All windows should be closed and air
circulation devices (e.g. fans or air
conditioners) should be shut off if possible.
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2. All doors should be closed and sealed with
wide masking tape or egquivalent.

D. The Radiation Safety Office should be notified as
soon as possible.

E. Restrict the movements of potentially contaminated
individuals to a local zone just outside the accident
area until the extent of personnel contamination can be
ascertained.

F. All potentially contaminated individuals should be
monitored for radioactivity and contaminated clothing
removed and placed in a plastic bag for evaluation. If
no instrumentation is readily available for monitoring,
all involved personnel should be considered contaminated
until proven otherwise.

G. If skin contamination is known or suspected,
decontamination should be performed as previously
mentioned.

H. A written report shall be prepared with 14 days.

The Radionuclide Radiation Safety Committee shall review all
gignificant accidents and/or emergencies involving radioactive
material. Such reviews shall be documented in the meeting
minutes. The RRSC may update these emergency procedures as
necessary.
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AREA SURVEY PROCEDURES

Surveys performed by the Radiation Safety Office

All laboratories except nuclear medicine shall be

surveyed on a quarterly basis.

These surveys include but are not limited to:

1. Contamination (swipe) surveys performed in
representative areas within the laboratory.
The Principal Investigator (P.I.) shall be
notified of any areas in which the level of
contamination is > 200 cpm/100 sq cm.

2. A comparison of inventory records (if
required) maintained by the P.I. with the
inventory records of the Radiation Jafety
Office for that P.I.

3. A direct radiation survey (if applicable)
utilizing the P.I.'s survey instrument (if
required).

4. A review of any surveys which are required
to be performed by the P.I.

5. Verification that all procedures are being
carried out within applicable federal, state,
and university regulations as well as within
specific restrictions spelled out on the
P.I.'s Radionuclide Use Permit.

6. Documentation is maintained of all such
surveys and the specific Principal
Investigator is notified of any violations
associated with activities under his/her
supervision.

7. The Radionuclide Radiation Safety

Committee (RRSC) may require more frequent
surveys of a specific area by the Radiation
Safety Office at its discretion.

All nuclear medicine areas are surveyed by the

R;diation Safety Office on a monthly basis.

Surveys by the Radiation Safety Staff of the nuclear

medicine areas include (but are not limited to):

1. Contamiration surveys of representative
areas within the nuclear medicine
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laboratories. The Director of Nuclear
Medicine ie notified of levels of
contamination in excess of 2000 cpm/100 &q cm
for radiopharmaceuticals with half-lives of «
8 days and 200 cpm/100 sq cm for
radiopharmaceuticals with half-lives of 8 days
or more.

2. A direct radiation survey of
representative areas within the nuclear
medicine laboratories.

3., A review of all surveys which are reQuired
to be performed by nuclear medicine personnel
(see next section).

4. A review of dose calibrator records
including constancy checks and Mo-99
breakthrough tests.

5. A review of package receipt documentation.

6. Observance of procedures to verify
compliance with federal, state, and university
requirements.

7. The Director of Nuclear Medicine is
notified of any violations noted during the
survey by the Radiation Safety Office.

E. The Radiation Safety Office also performs specific
surveys associated with patients undergoing
radiopharmaceutical therapy or brachytherapy. These
surveys are spelled out in Items 19 and 20.

Required surveys for Principal Investigators

-~
A. Various surveys are required to be performed by the
P.I. based on the review of the proposed use by the.
RRSC. The following is a general description of thpse
requirements (except nuclear medicine): :

1. P.l.s are generally required to perform
contamination (swipe) surveys on a monthly
basis. Areas requiring decontamination and
resurvey are those exhibiting counting rates
in excess of 200 cpm/100 sq cm. Records-of
all surveys are maintained by the P.I. and
examined by the Radiation Safety Office during
their compliance survey.

2. Direct radiation surveys and/or more
frequent contamination surveys may be required
at the discretion of the RRSC based upon the
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particular procedure. These requirements are
spelled out as "conditions of authorization"
of the P.I.’'s Radionuclide Use Permit.

3. P.l.s are not required to perform monthly
surveys during months when no radicactive
material i3 utilized.

4. P.l.s may petition the Rh.: Zor specific
exemptions from the aforementioned survey
requirements. Such petitions shall include
justification for said exemptions with the
review, approval, or disapproval documented in
the RRSC minutes.

B. The nuclear medicine departments are required to
perform the following surveys:

1. Nuclear medicine personnel are instructed
to survey their hands and clothing frequently
and specifically when they exit the
department. Documentation of such surveys is
impractical; however, elevated extremity
dosimeter readings may alert the Radiation
Safety Office and the nuclear medicine
personnel of hand contamination.

2. Contamination (swipe) surveys with
appropriate documentation are required to be
performed weekly with decontamination action
levels as indicated above in II.,A.,l.

3. Detailed direct radiation surveys with
appropriate documentation are required on a
weekly basis.

4. General direct radiation surveys are
required in elution/radiopharmacy areas on a
daily basis to ascertain elevated levels of
contamination. Should these surveys indicate
exposure rates associated with contamination
in excess of 2 mR/hr, the following actions
will be carried out:

a. The chief nuclear medicine
technologist or the radiopharmacist
shall be notified,

b. A contamination (swipe) survey
shall be performed and documented
with appropriate decontamination
should levels of contamination exist
as previously indicated,

Item 17
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¢. Documentation of these actions
shall be maintained for review by
the Radiation Safety Office.

§. In-vitro laboratories shall be surveyed
for contamination on a monthly basis.

CONTROLNO. ¥ 8 T G 2
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- 'D] : \'I\'E ™ RADIATION SAFETY OFFICE
£5™%  INDIANA UNIVERSITY ' Moinonsars

TS Btk 8 MEDICAL CENTE 1100 West Michigan Street
(4 “] s | ICAL C ER Indianapolis, Indiana 46223
HETRT . (317) 264-4797

April 18, 1985

Mr. Dave Jordan

Indianapolis Air Pollution Control Division
Department of Public Works

2700 South Belmont Avenue

Indianapolis, IN 46221

Dear Mr., Jordan:

As you are aware, this institution performs a consaaerable amount
of medical research utilizing animals. Upon sacrifice, these
animals are typically cremated in a crematory located in the
Medical Sciences Building. It is my understanuing that this

crematory has been tested and found to be in compliance with all
pertinent regulations.

Over the past five years, sacrificed animals containing small
amounts of radioactivity have alsc been crerated in the
aforementioned crematory. This practice has been under the
direct control of the Radiation Safety Office. Measurements and
calculations have been made and are kept on file to assure that
the appropriate regulations promulgated by the Nuclear Regulatory
Commission (NRC) regarding the airborne release of radiocactivity
have been met. No problems regarding this practice have been

noted by representatives of the NRC during past inspections of
our activities.

We are now in the process of renewing our NRC license to possess
and use byproduct (radioactive) material. As a portion of this
license renewal we are required to submit specific information
regarding the incineration (or in this case cremation) of any
radiocactive waste to verify compliance with all applicable
requlations. As part of that information, the NRC now requires
that any local regulatory agencies also be notified of this
practice; hence, the reason for this correspondence. Based on my
discussione with representatives of the NRC licensing section,
you need not respond; however, it is possible that the NRC may
contact you to verify that this correspondence has been received
by your office.

Jtem 18
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Mr. Dave Jordan
April 18, 1985
Pace 2

Should you have any questions regarding thic matter, please do
not hesitate to contact me. Thank you.

Sincerely,

~7 7L p 0
/42%2265;#(7652342447/

Mack L. Richard, M.S.

Radiation Safety Officer y///

cc: U.S.N.R.C. - Region III
Hal 8. Stocks - Rad. Control Section, I.S.B.H.
Robert Welty - School of Medicine



THERAPEUTIC USE OF RADIOPHARMACEUTICALS

1. When adminstration of a radiopharmaceutical for which
admission to the hospital is required for radiation safety
purposes (e.g. 1-131 for treatment of thyroid carcinoma) is
necessary, the following procedures shall be performed:

A. The patient shall be assigned to a private room
equipped w: 'h a private toilet.

B. The pat ent room will be prepared by the Radiation
Safety Staf: or nuclear medicine personnel to minimize
contamination problems.

C. Nursing instructions are provided (attached).

D. A summary of the radiation safety precautions
associated with these patients is posted on the door of
the patient's room (attached).

E. The patient will be provided disposable eating and
drinking utensils.

F. Immediately after administration, a radiation
exposure measurement is taken at approximately 1 meter
from the patient and recorded. This measurement
corresponds to the initial amount of radiocactivity
administered.

G. Additional radiation exposure measurements are made
at the side of the bed and in the doorway and recorded.

H. Radiation precaution signs are posted on the door of
the patient’'s rcom and on the patient’'s chart in
accordance with 10 CFR 20.203.

I. In accordance with 10 CFR 20.105(a), we are
requesting a relaxation of the permissible levels of
exposure in unrestricted areas from those specified in
10 CFR 20.105(b). We propose an upper limit of 5 mR/kr
at a distance of one foot beyond any barrier. This
would coincide with areas which could be occupied by
other non-radiocactive patients or individuals. It is
not likely that any individual would receive a whole
body exposure in excess of 0.5 rem in a calendar year
based on the following information:

1. There were only 17 I-131 carcinoma
patients treated in 1984 which corresponds to
an average of 1.5 patients per month.

2. The average length of stay for these
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patients ies usually between 24 and 30 hours
during which time the exposure rate is
constantly decreasing due to the excretion of
the radiocactivity by the patient.

J. 1If the exposure rate in an adjacent room exceeds 5
mR/hr at a location specified above in item H., the
adjacent room shall be vacated and posted as a
restricted area.

K. If the exposure rate at 1 foot from the outtide of
the patient room door (e.g. in the hallway) exceeds S
mR/hr, a portable sign shall be posted at the point
where the exposure rate is less than or egual to ©
mR/hr; thereby, restricting the area.

L. A member of the Radiation Safety Staff or the
Nuclear Medicine Staff shall take periodic measurements
with a survey meter at the same location specified in
item F which will serve to estimate the level of
radicactivity remaining in the patient’'s body. When the
corresponding level of radiocactivity is calculated to be
less than or equal to 30 mCis, hospitalization will no
longer be required for radiation safety purposes.

M. When the patient has been discharged (i.e. when the
level of radiocactivity is = or ¢ 30 mCis) the Radiation
Safety Staff or the Nuclear Medicine Staff shall remove
all contaminated items (e.g. linen, paper, etc.) which
will be stored for decay prior to final disposition (see
Item 18 for decay-in-storage procedures).

N. Before a therapy patient’'s room is reassigned to
another patient, the room will be surveyed for
contamination and decontaminated if necessary, and all
radiocactive waste and waste containers will be removed.

0. The recommendations of NCRP Report #37 will be
followed in the event of emergency surgery or death of a
radicactive patient.

P. Records of all surveys associated with these

patients shall be maintained in the Radiation Safety

Office.
II. For patients admitted to the hospital for treatment of
malignant effusions with radicactive colloids (e.g. P-32 or
Au-198) the following precautions are implemented:

A. The patient shall be assigned to a private room.

B Nursing instructions (attached) shall be provided.

C. The patient’'s room door and chart shall be posted in

Item 19
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accordance with 10 CFR 20.203.

D. A container for any radioactive waste (e.g.
dressings) shall be provided and removed by the
Radiation Safety Staff upon discharge of the patient.

E. A survey is performed and documented to serve as an
indication of ar - leakage from the insertion site.

EONTROUL NOC.
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(Revised April, 1985)

INSTRUCTION FOR NURSING PERSONNEL
CARING FOR PATIENTS REQUIRING HOSPITALIZATION
WHO HAVE RECEIVED THERAFZUTIC AMOUNTS OF RADIOIODINE (I-131)

1-131 is administered as the iodide salt in agqueous solution for
treatment of thyroid carcinoma. Special precautions shall be
observed with patients receiving this radioiocdine therapy. If
more than 30 mCis are to be administered, arrangements shall be
macde for the patient to be assigned to a private room and toilet
until the retained radiocactivity is below 30 mCis at which time
the patient can be released from the hospital. Immediately
following the administration of the radiciodine, the maximum
exposure rate at a distance of approximately 1 meter from the
patient is measured and recorded on the patient’'s chart. This
measurement provides a basis for the determination of the
residual radiocactivity in the patient’'s body over the course of
the treatment. Radiation exposure measurements are also made in
other areas of the patient's room to ascertain the level of
radiation exposure to persons either attending or visiting the
patient. These initial radiation levels decrease over the course
of the treatment due to the excretion of the radiciodine by the
patient. In order to alert personnel that special precautions
are required for dealing with the patient, both the door of the
patient’'as room and the cover of the patient’'s chart shall ‘e
posted with radiation precaution signs as well as a set of
genéral instructions for caring for this type of patient. These
signs, measurements, and appropriate instructions are provided by
the Radiation Safety Office.

In treatment with radioiodine, duration of exposure time is
important due to the existence of a radiation field around the
patient. In the past, maximum radiation exposures to nursing
personnel and visitors has been well below the permissible
limits; however, it is desirable to maintain all radiation
exposures as low as reasonably achievable (ALARA). 1In keeping
wiih the ALARA philosophy the following precautions should be
followed:

1. Only the immediate next of kin should be allowed to
visit the patient during the first 24 hours of treatment
and no visitors under 1B years of age should visit the
patient without specific approval from the Radiation
Safety Office.

2. No pregnant visitors should be allowed to visit the
patient nor should pregnant (or potentially pregnant)
nursing personnel provide care for the patient. Female
visitors should be asked whether they are pregnant.

3, Visitors should remain at least 6 feet from the
patient during their visit and it is recommended that
visitors under the age of 45 years limit their



visitation time to 30 minutes per day with the exception

of the husband or wife who may be present during the
entire visiting p2riod.

4. In general, nursing personnel should limit their

time with the patient to approximately 30 minutes per

day (or shift). In cases where a patient requires
extensive nursing care, the Radiation Safety Office

should be notified in order to evaluate the necessity of

additional precautions.

Due to the fact that the radiciodine is administered to the
patient as an unsealed radiopharmaceutical, there is a potential

for radiocactive contamination of objects or persons who

physically touch the patient. The Radiation Safety Staff takes
specific measures to minimize the spread of contamination by
covering objects and surfaces (e.g. floor, telephone, toilet,

etc.) which are most likely contaminated by the patient.

Creater

than 90% of the excess radioiodine is excreted by the patient

through urination; however, all excreta (e.g. saliva,

perspiration, etc.) is potentially contaminated and should be
treated as contaminated until proven otherwise. To minimize the

possibility of personal contamination and/or the spread of

contamination outside the patient’'s room, the following
precautions should be followed:

1, If it is necessary for nursing personnel to assist
the patient during urination, both the patient and the

nurse should wear disposable gloves. If the urine is to
be collected, it may be necessary to assist the patient
with the transfer of the urine from the urine receptacle

to the shielded container.

2. Nursing personnel should wear disposable gloves if

it is necessary to touch the patient while providing
care.

3. Bed baths should not be provided to the patient
during the course of the treatment.

4. The patient should be provided with disposable

eating utensils, trays, cups, etc. during the course of

the treatment.

5. The patient’'s arm may be covered by a thin
protective material (e.g. Saran Wrap) prior to the
measurement of blood pressure to minimize the
contamination of the blood pressure cuff.

6. No materials (e.g. food trays, linens, trash, etc.)

should be remnved from the room until it has been

checked by a member of the Radiation Safety Staff and is

determined to be free from radicactive contamination.

Specific containers are provided by the Radiation Safety
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Office for these items.

Should the patient become incontinent, vomit, or in the case of a
spill of the patient’'s urine, the following procedures should be
implemented:

1. Put on disposable gloves and cover the spilled
liquid with absorbent material (e.g. "“chucks") if it is
practical to do so.

2. Examine your shoes and clothing visually for any
evidence that you may be contaminated. If contamination
of shoes is suspected, go to the doorway of the
patient’'s room and remove the shoes, leaving them in the
room to be checked by a member of the Radiation Safety
Staff. If contamination of clothing is suspected,
remove said clothing, place it in a plastic bag and set
aside for evaluation by the Radiation Safety Staff.

3. If skin contamination is suspected, wash the area(s)
with socap and water, being careful not to break the skin
surface.

4. Contact the Radiation Safety Office (phone numbers
below).

The Muclear Medicine Department will be informed by the Radiation
Safety Staff when the level of radiocactivity in the patient's
body is determined to be below 30 mCis. After the patient is
discharged from the hospital, the Radiation Safety Staff will
survey the patient’'s room. Once the room is determined to be
free of contamination, the nurses station will be informed by a
member of the Radiation Safety Staff and the room can then be
released to the housekeeping staff. Further questions should be
;dgressed to the Radiation Safety Office at the extension listed
elow.

Radiation Safety Off_.ce (B:00 AM to 5:00 PM) - ext. 4797

After hours and on weekends - contact the Campus
Operator (0) and request that the Radiation Safety
Officer be paged.



PRECAUTIONS IN THE MANAGEMENT OF PATIENTS WHO HAVE
RECEIVED GREATER THAN 30 MCIS OF I-131

Patient Name: Rldg/rm #:

Quantity Administered: (mCis) Date:

SPECIAL INFORMATION AND INSTRUCTIONS

1, If vomiting or incontinence occurs within the first 48 hours,
contact the Nuclear Medicine Department and the Radiation Safety
Department immediately.

2. Only immediate next of kin permitted to visit during the
first 24 hours. Pregnant visitors or visitors under the age of
18 years shall not be permitted to visit the patient.

2, All visitors should remain six (6) feet or more from the
patient. Vieitors under the age of 45 years should be limited to
30 minutes per day with the exception of the patient’'s spouse who
may be present during the entire visiting period.

4. Pregnant nursing personnel shall not attend this patient.

5, Nursing attendants should limit their time with the patient
to thirty (30) minutes per day if possible.

6. Attendants should wear disposable gloves when handling food
utensils, linens, urine specimens, and bedpans. Soiled linen
should be placed in a plastic bag provided by the Radiation
Safe.y Staff and stored in the patient’'s bath tub. Plastic
gloves and other disposable items should be placed in a separate
container designated for radiocactive waste.

7. Patients should wear disposable gloves when urinating.
Nursing personnel assisting patients during urination gshall also
wear disposable gloves.

8. Nursing personnel shall be notified if urine is to be
collected and when such collection is to be discontinued.
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RADIATION SAFETY PROCEDURES FOR
THERAPEUTIC USES OF SEALED SOURCES

I. Administrative procedures

A. All patients treated with brachytherapy sources will
be placed in a private room that has a toilet or in a
semi-private room with another brachytherapy patient.

B. The patient’'s room will be properly posted or
attended in accordance with 10 CFR 20.203 or 20.204.
The patient’'s chart will also be posted to indicate the
presence of radioactivity within that specific patient.

C. All nurses attending brachytherapy patients shall be
properly instructed (nursing instructions attached).

D. The Radiation Safety Office shall be notified by the
Radiation Oncology Staff when sources have been placed
in a brachytherapy patient and the patient has been
transported to the assigned room.

II. Surveys and monitoring

A. Once the patient has returned to the assigned
room, direct radiation surveys will be taken at the
following locations:

1. Approximately 1 meter from the patient.
2. The bedside of the patient.
3, The doorway of the patient room.

4. Surveys in adjacent rooms will be
performed when a patient is loaded with > 80
mg-equivalent of Ra-226. This is based upon
previous phantom and patient measurements
which have been made and recorded and have
shcwn that the exposure rates in adjacent
unrestricted areas could potentially exceed 5
mR/hr when a patient is loaded with that > 80
mg-equivalent of Ra-226.

B. Upon removal of the brachytherapy sources, a
radiation survey shall be performed and recorded to
verify that all sources are accounted for. A visual
source count will also be performed whenever possible.

C. All nurses who routinely attend brachytherapy
patients s.all be provided with a whole body personnel

monitor (e.g. film badge).
I11I. Acceptable exposure limits for unrestricted areas
Item 20
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A. In accordance with 10 CFR 20.105(a) we are

requesting a relaxation of the permissible lev/ls of

exposure in unrestricted areas from those specified in
10 CFR 20.105(b). We propose an upper limit of 5 mR/hr
at a distance of one foot beyond ary barrier. This

would coinside with areas which could be occupied by
other non-radioactive patients or individuals. It is .
r.ot likely that any individual would receive a whole
body exposure in excess of 0.5 rem in a calendar year
based on the following information:

1. The total number of patients treated with
brachytherapy sources in 1984 was 86 which
corresponds to 1.7 patients per week., Some of
these patients occupied the sane semi-private
room concurrently; therefore, only 64
individual room surveys were performed in 1984
for an average of 1.2 per week and rarely is
an individual room used consecutively (e.g. a
patient treated on Tuesday for 26 hours and
then a patient treated in the same room on the
following Thursday for 36 hours),

2. The average treatment time for
brachytherapy patients is approximate .. 36
hours.

3. Our past measurements have shown that the
locations of exposure rates in excess of 2
mR/hr in unrestricted areas are usually those
which cannot be occupied by individuals (e.g.
7 feet above the floor) or are occupied
infrequeatly (e.g. the hallway outside the
door).

4. To verify compliance with 10 CFR |
20.105(a), the exposure rate which has been
measured (either at the time of the survey or
from previous measurements) will be multiplied
by the total treatment time tc obtain the
total integrated exposure in the unrestricted
location.

Item 20
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(Revised April, 198%5)

INSTRUCTIONS FOR NURSING PERSONNEL ATTENDING PATIENTS
UNDERGOING BRACHYTHERAPY

Brachytherapy is a radiation treatment modality whereby sealed
radicactive sources are placed within a patient’'s body, either
teaporlrilguor permanently, for treatment of different types of
cancers. e to the fact that the radioactivity itself is either
sealed within some type of metal capsule or is supplied as a
s0lid, the potential for contamination is negligible; however,
the external radiation levels associated with these sources are
significant. Through surveys and personnel monitoring over
several years, it has been shown that the radiation exposures to
nureing personnel, other patients, visitors, and the general
public are typically minimal; however, it is the responsibility
of all individuals attending these patients to maintain both
their own exposures and the exposures of others as low as
reasonably acheivable (ALARA). In keeping with the ALARA
philosophy, the following guidelines have been established:

1. Brachytherapy patients shall be assigned to a
private room or a semi-private room with another
brachytherapy patient. When only one patient is
assigned to a room with two beds, that patient should be
placed in the bed farthest from the door to minimize the
radiation exposure in the doorway.

2. Nursir~ personnel who routinely attend brachytherapy
patients :.all wear a whole body personnel monitor (e.g.
film badge) at all times when working with these
patients.

3. No pregnant visitors should be allowed to visit the
patient during the time in which the radicactive sources
are implanted in the patient nor should pregnant (or
potential]; pregnant) nursing personnel care for the
patient. emale visitors should be asked whether they
are pregnant.

4. Nurses should spend only the minimum time necessary
near a patient for routine nursing care.

§, Needles, capsules, or applicators containing
brachytherapy sources should never be handled directly.
Should a source become dislodged, use long forceps and
place it in the corner of the room and call either the
Radiation Safety Office or the Radiation Oncology
Department at the telephone numbers listed at the end of
these instructions.

6. Bed baths should not be given the patients while
brachytherapy sources are in place,

2
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7. Perineal care is not given during gynecclogical
treatment; however, the perineal pad may be changed when
necessary unless orders to the contrary have been
issued.

8. Surgical dressing and bandages used to cover the
area of needle insertion may be changed only by the
attending ghyeician and should not be discarded until
all sources are accounted for by the individual removing
the sources and a radiation survey is made.

9. Special orders will be written for oral hygiene for
patients with oral implants.

10, All bed linens which are changed during treatment
should remain in the patient’'s room until all sources
are accounted for by the [dividual removing the sources
and a radiation survey is made.

11. Gynecological brachytherapy patients are usually
required to remain in bed. Other types of brachytherapy
patients shall remain in their asesigned rooms du'ing the
treatment period.

12, Visitors shall be limited to those 18 years and
older. Any visitation by individuals under thc age of
18 years must receive specific approval from the
Radiation Safety Officer.

13. Visitors should remain at least six (6) feet from
the patient and visitors under the age of 45 years with
the exception of the spouse should limit the.r
visitation time to 30 minutes per day.

14. For further information regarding the radiation
safety procedures associated with brachytherapy
patients, contact either the Radiation Safety Office or
the Department of Radiation Oncology at the numbers
listed below:

Radiation Safety Office - extension 4797 (8:00 MM

to 5:00 PM); during non-working hours contact the

Campus Operator (0) and request that the Radiation
Safety Officer be paged.

Department of Radiation Oncology - exrtension 2524
(8:00 AM to 5:00 PM)+ during non-working hours
contact the Radiation Oncology Resident on call.



PROCEDURES AND PRECAUTIONS FOR USE OF RADIOACTIVE GASES

I. Xenon-133 administration systenm

A, Xe-133 is purchased in unit dose vials specifically
designed to be utilized in an injection device
manufactured specifically for this purpose.

B, Xe-133 is administered to the patient by direct
injection of the gas into the inhalation hose of an
anesthesia breathing circuit.

C. At the completion of the study, the patient is taken
off of the system and breathes in room air ile
exhaling into an exhaust hose which is connected to the
room exhaust system which is in turn released at the
roof of the hospital.

11. Precautions taken during administration to prevent leakage

A. Nose clamps or full face maske are used on all
patients,.

B. The asystem described above is utilized.

C. The exhaust hose is routinely kept near the
patient's face during the study.

D. Patiente are carefully instructed as to what is
expected of them during the study.

I11. Precautions taken during an actual release of Xe-133

A. The exhaust hose is placed as close as possible to
the area of release (e.g. broken vial).

B. All persconnel are evacuated frum the room and the
doors of the room are closed.

C. Personnel remain outside of the room for at least 5
total air excharges within the room (calculation method
attached).

IV. Storage of Xe-133

A. Xe-133 vials are stored within a constantly
operating fume hood prior to use.

B, Xe-133 vials are stored in lead containers (o
maintain radiation exposure levels ALARA.

V. Compliance with regulatory limits - see attached sample
calculation

Item 21
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MFC COMPLIANCE CALCULATIONS
INDIANA UNIVERSITY HOSPITAL

University Hospital Nuclear Medicine Facility Description

Imaging Room P-15 room size = 25'3" x 25'2" x 86"
Inaging Room P-09 room size = 20'1" x 25'2" x B'6"

Total air exhaust = 2100 cfm
Total air supply = 1710 cfm
Net negative pressure = 3%0 cfm

1. Calculation of compliance with restricted area MPC:

C=(AV) x¢ C = Concentration of Xe-133
A = Maximum activity in uCi
V = Air flow volume
t = Escape fraction (20% assumed)

Ve 2100 ¢fm x 6.797E07 ml/40 hr week-cfm
= 1.43E1]1 ml/wk

Maximum studies that may be performed per week within restricted
area:

A= (Vx O)/f 1.43E11 ml/wk
Restricted MPC = 1E-05 uCi/ml

v
C
f 20%

. "N

# 7.,15E06 uCi/wk
= 7150 mCi/wk
= 358 studies/wk @ 20 mCi/study

2. Calculation of compliance with unrestricted are MPC for
disposal of Xe-133 via exhaust system averaged over one year:

A= (Vxx C)/f e
f
\Y

Unrest:sicted MPC = 3E-07 uCi/ml
1

2100 ¢fm x 1.4B84E10 ml/yr-cfm
3.12E13 ml/yr

= 9.36E06 uCi/yr
= 9360 mCi/yr
= 468 studies/yr @ 20 mCi/study

3. Air volume turnover within imaging rooms:
Total volume in rooms = 9698 cubic ft

Time required for one air exchange = 9698 cu ft/2100 cfm
= 4.6]1 minutes

Time required for 5 air exchanges = 5 x 4.61 minutes
= 23.05 minutes

Item 21
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Any facility utilizing a radicactive gas is evaluated in a
similar manner. Records of all such evaluations shall be
maintained in the Radiation Safety Office.

Item 21
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PROCEDURES AND PRECAUTIONS FOR USE OF
RADIOACTIVE MATERIALS IN ANIMALS

I. Administrative procedures

A. The Radiocnuclide Radiation Safety Committee (RRSC)
reviews all protocols invelving the utilization of
radioactivity in animals,

B. During the review, the RRSC considers the following:

1. The potential for contamination due to
excretion of the radiocactivity.

2. The external radiation exposure to
ind(viduals handling the animal.

5. Any special probleme anticipated from the
prouocol.

C. Animals which are nut sacrificed shortly after
adminstration of the radicactivity are housed in the
Laboratory Animal Research Center (LARC) facilities.

D. A copy of the approved protocol and sny special
conditions pertinent to the LARC staff is forwarded to
the director of the LARC facility.

E. Based on the review by the RREC and the Radiation
Safety Staff, specific instructions are posted on the
door of the room in which the radicactive animal is
housed,

F. All animal rooms will be locked or otherwise secured
unless attended by authorized parsonnel.

I1. Surveys

A. Direct radiation surveys shall be performed and
documented of areas housing animals containing
radionuclides which emit high energy beta radiation or
gamma radiation.

B. If radicactivity is excreted Ly the animal, a
contamination (swipe) survey shall be performed after
the animal is removed from the facility. Areas
contaminated in excess of 200 cpm/100 square cm shall be
decontaminated uncil they are below that level. Ail
such surveys shall be documented.

The RRSC will formally review ard approve any changes in the
aforementioned procedures. Such reviews and approvals shall be
documented in the minutes of the RRSC meetings.

Item 272
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ADDITIONAL PROCEDURES AND PRECAUTIONS

I. The necessity for urine biocassays is determined at the time
the protocol is veviewed by the Radionuclide Radiation Safety
Committee (RRSC). The RRSC considers such information as
potential for spillage, volatility of radionuclide, etc. when
determining the necessity for urine biocassay.

A. General guidelines for urine biocassays

1. A monthly urine bicassay is required for
all individuals handling the following
quantities in a #ingle procedure:

a. H-3 - 30 mCis
b. Other radionuclides - 10 mCis

2. A monthly urine biocassay is required for
all individuals handling 10 times the
quantities specified above in any one week.

3, 1f the body burden is less than 10% of the
maximum permispible limit (e.g. ¢ 10% of
maximum MPC-hours) after a period of three
months, & quarterly urine bicassay schedule
will be implemented for that individual.

4. If the bod; burden is greater than 50% of
the maximum permissible limit, the individual
will be restricted from further use of that
particular radionuclide until the cause of the
uptake can be investigated by the Radiation
Safety Staff and until the body burden falls
below 50% of the maximum permissible limit.

B. Urine biocassays are typically performed by counting
an aliguot of urine from the individual in an instrument
which has be efficiency calibrated for the radionuclide
energy in question. The total body (or organ) burden
and dose eguivalent is then calculated utilizing
acceptable metabolic data and dosimetry calculations
(e.g. ICRP 2, MIRD, etc.).

I11. Thyroid bicassays are performed (instead of or in addition
to urine bicassays) for individuals utilizing potentially
volatile iodine compourds (most commonly I-125 and/or I-131).

A. General guidelines for thyroid biocassay

1. Personnel using 1 mCi or more of I1-125 or
1-131 per procedure in a volatile form shall
have their thyroid monitored at monthly
intervals.

Item 23
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2. Thyroid monitoring will not be required
during months in which an individual does not
handle volatile radioiodine compounds.

2, If the thyroid burden is less than 0.12
uCi of I-125 or less than 0.04 uCi of I-131
after 3 months of thyrocid monitoring, a
quarterly monitoring schedule shall then be
initiated and will not be reguired during
quarters in which an individual does not
handle volatile radioiodine compounds.

4. Jf at any time, thyroid burdens greater
than those listed above in A.3. are
encountered, monthly monitoring will be
resumed and appropriate investigation taken to
determine the cause of the elevated thyroid
burden,

5. In the case of mixed thyroid burdens (i.e.
both 1-125 and I-131 are present), the level
used to determine monthly or quarterly
intervals will be calculated utilizing the
foruula from NRC Regulatory Guide 8.20,
Appendix B.

6. Pevsonnel using 10 mCis or more of I-125
or . .1 per procedure (except seale! sources)
in & non-volatile form shall be monitored as
specified above in items A.2.,3.,4., und 5.

B. Thyroid monitoring is performed by placing a
detector which has been efficiency calibrated for the
appropriate type of radiciodine over an individual’'s
thyroid and obtaining counts over a specified period of
time. The thyroid burden and dose equivalent is then
calculated based on currently acceptable models (e.g.
ICRP 2, MIRD).

11I. A ropy of an application for license amendment is attached

for the procurement and use of a gamma irradiator for irradiation
of blood and blood components., This amendment application was

in process at the time of this Yicense renewal. Any additions or
corrections to this amendment application will also be referenced
te this renewal application.

IV. Our program for maintaining exposures ALARA is attached.

Item 23
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RADIOACTIVE MATERIAL

Radionuclide: Cs-137

Marwufacturer and Model Number:

Themical/Physical Form: 2 sealed sources

Muximum Activity:

1440 Ci

Page 5-1

AECL Gammacell 1000 - Model B
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PURPOSE FOR WHICH LICENSED MATERIAL WILL BE USED

The AECL Cammacell 1000 will be utilized for the irradiation of
blood and blood components.

Item 6
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INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM

The individuals responsible for the Radiation Safety Program are
those individuals which make up the Radionuclide Radiation Safety

Committee (RRSC).
are listed below:

Robert M. Ritt, Ph.D., (
Robert L. Baehner, M.D.
Robert E. George, Ph.D.
Richard Kohler, M.D.
Jon P. Lindemann, M.D.
Nancy Martin, R.N.

Bruce H. Mock, Ph.D.
T.0. Oei, M.D.

Bernard E. Oppenheim, M.
James L. Rice

Mack L. Richard, M.S.
Peter Roach, Ph.D.
Robert L. Welen, Ph.D.
Kenneth Lipkowitz, Ph.D.

Chrmn)

D.

Those individuale and their areas of expertise

Medical Physicist
Pediatrics

Therapy Physicist
Infectious Disease
Cardiology

Nursing

Radiopharmacy

Pathology

Nuclear Medicine
Hespital Administration

~ Radjation Safety Officer

Biochemistry
Pharmacology
Chemistry

RRSC member appointments are reviewed and updated annually.
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TRAINING

The Radionuclide Radiation Safetg Committee (RRSC) reviews the
training and experience of each Principal Investigator using or
supervising the use of byproduct material in accordance with
criteria set forth in our broad scope license application and
supporting documentation. For the use of the gamma irradiator,
the RRSC will review the training and experience of those
individuals responsible to assure that said individuals are
udeguately trained t ogorlto the gamma irradiator and maintain
radiation exposures + The responsible individual(s) will De
reguired to meet the same criteria as all Principal Investigators
at this institution. 1In addition, those individuals will be
requived to review the gamma irradiator operation manual and the
emergency procedures with appropriate documentation that they
have done 80. Members of the Radiation Safety Staff will verify
that only properly trained personnel operate the gamma

irradiator.

Item B
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FACILITIES & EQUIPMENT

1. Irradiator location

The irradiator shall be located in a room which is either
constantly occupied or which can be secured when not occupied,

11. Radiation detection instruments

The Radiation Safety Office is equipped with various types of
survey instruments (both G.M. survey meters and ion chambers)
which have the capability of monitoring levels of radiation up to
several R/hr. These instruments are calibrated annually
utilizing the procedures set forth in our broad scope license
application (Item 11 - Appendix D).

111. Personnel monitoring eguipment

Based upon the typical exposure rates around the irradiator (as
provided by the manufacturer), it does not appear that routine
personnel monitoring is required; however, individuals utilizing
the irradiator for the first three months after the device is
received shall be monitored to establish what levels of exposure
are to be expected and the results recorded. If this initial
monitoring period indicates radiation exposures in excess of 10%
of the guarterly limits (i.e. > 125 mrem/gtr), routine monitoring
ghall be maintained., Thies monitoring will be in the form of
either fiim badges utilizing a monthly change fregquency or TLD
badoes utilizing a quarterly change frequency.

Item 9
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RADIATION SAFETY PROGRAM

1. Operating and emergency procedures - each {ndividual who will
use and operate the irradiator shall be provided with a set of
operating and emergency instructions which include the following:

A. A step-by-step procedure for operation of the
irraa.ator.

B. An instruction to wear appropriate personnel
monitoring if applicable (see Item $).

C. A reguirement that the irradiator either be
constantly attended or the irradiator room locked.

D. A requirement that in the event of an emergency
situation, personnel evacuate the irradiator room, lock

the door, and cuntact the Radiation Safety Office for
instructions.

E. A reguirement that no service shall be performed on

the irradiator without prior approval from the Radiation
Safety Office.

I1. Leak testing

Leak testing of the irradiator shall be performed at six month
intervals. JLeak tests shall consist of a swipe test of the
nearest accessible surface to the source (e.g. the sample
chamber). The swipe test will then be counted in a gamma counter
which has been efficiency calibrated in order to guantitate the
total amount of radivactivity on the swipe test. The counting
system shall be sufficient to detect 0.05 uCis. Should the
source be found to be leaking in excess of 0.05 uCis, the
irradiator will be immediately taken out of service, the NRC
notified, and the source repaired or replaced by individuals
specifically licensed to do so. This is the same basic procadure
utilized for leak testing all other sources under our broad scope
license.

Item 10
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PROGRAM FOR MAINTAINING RADIATION CY*!SURES
AS LOW AS REASONABLY ACMIEVABLE
(ALARR)

Investigationa) levels and the basic procedures for maintaining the ALARA con-
cept are as follows:

Table 1
Investicationa) Levels -
(mRems per calendar quarter)
Level | Leve) 11
1. Whole body; head and trunk; 125 375
active blood-forming organs;
, lens of eyes; or gonads
| 2. Hands and forearms; feet and 1R7§ 5625
ankles
3. Skin of whole body 750 2250

The Radiation Safety Officer wil) review and record on Form NRC-5, Current
Occupational External Padiation Exposures, or an equivalent form (e.o0. dosimeter
processor's report), results of personne)l monitorina, not less than once in

any calendar ouarter, as is reaquired by 10 CFR 20, 20.401. The followina
actions will be taken at the Investioational Levels as stated in Table ):

a. Quarte-ly exposure of individuals to Yess than Investicatioral Leve) 1.

Except when deemed appropriate by the RSO, no further action wil) be taken
in those cases where an individual's exposure 1s less than Table 1 values
for the Investiaationa) Level 1.

b. Personnel exposures ecua) to or areater than Investioationa) Leve! 1, but
less than Investigational Level I1.

The RSO will review the exposure of each individua)l whose quarterly ex-
pesures equal or exceed Investicational 1. He wil) report the results of
his reviews at the first Radionuclide Radiation Safety Committee (RRSC)
meeting following the ouarter when the exposure was recorded., I1f the
exposure does not eaua) or exceed Investicational Leve) 11, no action
related specifically to the exposure is reauired unless deemed appronrizte
by the Committee. The Committee will, huowever, consider each such exnosure
in comparison with those of others performina similar tasks as an index of
ALARA proaram quality and will record the review in the Committee minutes.

¢. Exnosure equal to or areater thaen Investinatinnal level 11,
The RSO will investicate in a timely manner the cause(s) of 211 personne)

Item 23
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exposures equaling or exceeding Investigational Level 1! and, 1f warranted,
take action. A report of the investication, actions taken, 1f any, and @
copy of the individual's Form NRC-5 or its equivalent will be presented to
the RRSC at the first cuarterly meetina followino completion of the investi.
gation, The details of these report. will be recorded in the Committee
minutes. Committee minutes will be sent to the chairman of the Radiation
Safety Council for review., The minutes, containina details of the investi-
gation, will be made available to NRC inspectors for review 2t the time

of inspection,

Re-establishment of an fndividua) occupationa) worker's Investioationa)
Leve) 11 above that 1isted in Table V.

In cases where 2 worker's or a aroup of workers' exposures need to exceed
Investicationa) Leve! 11, & new, hicher Investioetiona) Leve! 1] may be
established on the basis that 1t 1s consistent with aood ALARA practices
for that individua) or aroun. Justification for a new Investicational
Leve) 11 will be documented,

The RRSC wil) review the justification for, and will approve, a1l revisions
of Investicationa) Level 11. In such ceses, when the exposure eausls or
exceeds the newly established Investicational Level 11, those actions
listed in paraaraph ¢. above will be followed.




May 22, 1985
Indiana University License No. 13-02752-03
ATTN: Mack L. Richard, M.S. Control No. 78792

Radiation Safety Officer
1100 West Michigan Street
Indianapolis, IN 46223

SUBJECT: LICENSE RENEWAL APPLICATION

Gentlemen:

This 1s to acknowledge receipt of your application for renewal of the
material(s) 1icense identified above. Your application is deemed timely filed,
and accordingly, the license will not expire until fina) action has been taken
by this office.

Any correspondence regarding the renewal application should reference the
control number specified and your license number,

Sincerely,

Claed Mllett

Materia)l Licensing Section
Region 111
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