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. EXHIBlT A

Fru NRC-313M U.S. NUCLE AR REGULATORY COMMIS$lON
** Approved.

APPLICATION FOR MATERIALS LICENSE - MEDICAL GAO R0557
13 CF R 36

|NSTRUCTf ONS - compete Items o emu,n a if e,s a e mrt,a!mo ar,on or e maint,an for rene.g of a 1, con, U, u,eoom,nts ,nnt,r
eres neceumery. Isen N must be cornekred on en eotatens auf sonrmd R* tarn one coor Subm*t ornemal *"d one coor of entore
moisernon to Dorecsor. Othee of Nuclear hieasroek $efety and Safepnards. U $ Nurlear Reputatory Commasoon. wannmpton O C
20$$$ Upon noorevelof ens molaten. ** en wer men oewone a heerenals t. cense An NRC he terook a wense os assued m accord-u a

mice nem the seneralmowaremma cemensd m T,th 70. Cesar of fossral Asyveet,ans. Part J0. ed the Licensee e sub ert so Tet* 90.
t

Code of federal MapAntaans. Para 19. 20 amt 36 and me beenae feeprovannon of Torne 90. Code of federal nepa atoons. Part 110 Ther

hcene fee category shoukt be stated m item M ant the aproprosse fee enesoned

1.a NAME AND MAILING ADDRESS OF APPLICANT (insonsoon, 1.tk STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATEHIAL

Columbu s ian, etc) INCLUDE ZIP CODECuneo-Cabrini MedicalSame as la
form, clinec physic WILL BE USED (if de/Armat from f.aL/ INCLUDE ZIP CODE

center 2. Frank Cuneo Hospital
2520N. Lakeview Ave 750 W. Montrose, Chicago,60613
Chicago, Illinois 60614 3. St. Francis Cabrini Hospital
TE LErwoNE No.: AnE A COoE t i 811 S. Lytle St. Chicago 60607

2. PE:: SON TO CONTACT REGARDING TulS APPLICATION 3. THISIS AN APPLICATION 06R: (Check apprapnare seem)

6 O NEW LICENSE

Bashir Pothiawala u o AuENouENT To uCENsE No. 12-12074-01c. O aENEwAL oF LICENSE No.
TE LEFHONE NO.: ARE A CODE i312> 383 6519

4. INDIVIDUAL USE RS (Nane indrademis who wift use or direcify 5.R ADI ATION SA.TETY OFFICER (RSO) (Neme of,serron desansted
aspervene use o* reduoac tore masersal. Comptete Supplements A and 8 as res,ar,an astery effocar of orner em me,va1ualu.ar, coapsere rem,-
foriach N1dsveduaf.j me of trennog ed emperoence an en Seplernant A I

Attached Bashir Pothiawala

rh RADIOACTIVE MATERIAL FOR MED.' ILL USE
MAXIMUM MARK MAXIMUM

ITEMS POSSES $104 ITEM 3 POSSE SSIONAGOITION AL ITEMS: DE SIRE D LlulySf.AllOACTIVE MATERIAL DESIRED LIMITS
LISTED IN: ~x~ gg,, monicurses) ~x" (In mottocurres)

IODINE.131 AS IODIDE FOR TREATMENT
10 CFR 31.11 FOR IN VITRO STUDIES x 3 OF HYPERTHYROIDISM x 90

10 ';rP. 36.100. SCHEDULE A, GROUP G AS NEEDE D PHOSPHORUS-32 AS SOLUBLE PHOSPH ATE
X FOR TREATMENT OF POLYCYTHEMIA x 30

VER A.LEUKEMI A AND BONE METASTASESX10 CFR 36.100. SCHEDULE A. GROUP 11 AS NEE DED
PHOSPHORUS 32 AS COLLOIDAL CHROMIC EPHOSPHATE FOR INTRACAVITARY TREAT-

10 CF A 35.100, SCHE DULE A, GROUP lli x 700 MENT OF MALIGN ANT EFFUSIONS. 60
GOLD-198 AS COLLOID FOR INTRA-
CAVITARY TREATMENT OF MALIGNANT

10 CFR 35.100. SCHEDULE A, GROUP IV X AS NEEDED E F FUSIONS. T 200
__

IODINE 131 AS IODIDE FOR TPE ATMENT
10 CFR 2.100. SCHEDULE A GROUP V AS NE EDED OF THYROID CARCINOMAx y 400

_,

XENON-133 AS GASOR GASIN SALINE FOR g 4QQ
10 CFR 2.100. SCHE DULE A, GROUP VI BLOOD FLOW STUDIES AND PULMONARY

x 700 FUNCTION STUDIES.

6.b. R ADIOACTIVE MATERI AL FOR USES NOT LISTED IN ITEM 6.a. (seniedsources uo => 3mCiusar for
c#retson and aforence standards are authorried under Secean 35.14(d),10 CFM Part 35. and NEED NOT BE LISTEOJ

CHEMICA L MAXIMUM NUMSE R
ELEMENT AND MASS NUMSER ANO/OR OF MILLICURIES DESCRISE PURPOSE OF USE

PHYSICAL FORM OF E ACH FORM
_

I] g 861017
12-12074-01 PDR

l i

PO Au Na'C.313u
G-W

~COntrOi NO. 77196
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INFORMATION REQUIRED FOR ITEMS 7 THROUGH 23

For items 7 through 23, check the appropriate box (es) and submit a detailed description of all the requested information. Begin
each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page. if
you indicate that an appendix to the medimi licensing guide will be followed, do not submit the pages, but specify the rev' ione
number and date of the referenced guide: Regulatory Guide 10.8 , Rev. Date:

|
|

|
7. MEDICAL ISOTOPES COMMITTEE 16' GENERAL RULES FOR THE SAFE USE OF

RADIOACTIVE MATERIAL (Check One)
X Names and Specialties Attaded;and Appendix G Rules Followed;or

x

X Duties as in Appendix B;or Equivalent Ru!es Attached
(Check One)

Equivalent Duties Attached
16. EMERGENCY PROCEDURES (Check One)

8. TRAINING AND EXPERIENCE X Appendix H Procedures Followed, or
X Suppk.reets A & B Attached for Each Individual User;

eruf Equivalent Procedures Attached

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

*
_

9. INSTRUMENTATION (Check One) Appendix l Procedures Followed;or

X Appendix C Form Attached;or Equivalent Procedures Attached

x List by Name and Model Number 18. WASTE DISPOSAL (Check One)

10. CALIBRATION OF INSTRUMENTS Appendix J Form Attached;or

4pendix D Procedures Followed for Survey
instruments; or Equivalent Information Attached

(Check One!
Equivalent Procedures Attached;and 19' THERAPEUTIC USE OF RADIOPHARM ACEUTICALS

(Check One)y

Af4 ex D Procedures Followed for DoesX
Calikator or Appendix K Procedures Followed;orx(Check One)
Equivalent Procedures Attached Equivalent Procedures Attached

11. FACILITIES AND EQUIPMENT 20. THERAPEUTIC USE OF SEALED SOURCES

Description and Diagram Attached X Detailed Information Attached;andx

12. PERSONNEL TRAINING FROGRAM Appendix L Procedures Followed;orx
(Check One)

x Description of Training Attased Equivalent Procedures Attached

g PROCEDURES FOR ORDERING AND RECEIVING PROCEDURES AND PRECAUTIONS FOR USE OF
,l* RADIOACTIVE GASES (e.g., Xenon - 133)R ADIOACTIVE MATERIAL '

x Detened Information Attached X Detailed Informadan Attached

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

(Check One) Detailed information Attached

x Appendix F Procedures Followed;or PROCEDURES AND PRECAUTIONS FOR USE OF

23 RADIOACTIVE MATERIAL SPECIFIED IN ITEM 6.b
Equlwient Procedures Attached Detailed information Attached

FORM NRC-313M
is.m Page 2
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24. PERSONNEL MONITORING DEVICES

SUPPLIE R EXCHANGE FREQUENCY
(Check n\pposignaar boal

Siemens Gammasonic, Inc. Monthlyx ' ' 'M

a,WHOLE
TLOBIDY

OTHE R (Specn&l

FILM

b. FINGER g TLo Siemens Gammasonic, Inc. Monthly

OTHE R (Speca&l

PILM

e. WilST TLD

OTHER (Speci4)

d. OTHER ISpeedy)

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITAL AGREEING TO ACCEPT PATIENTS CONT AINING R ADIOACTIVE M ATE RI AL

N AME OF HOSPIT AL h ATTACH A COPY OF THE AGREEMENT LETTER
SIGNED BY THE HOSPITAL ADMINISTRATOR.

M AILING ADDRESS . , , p ,
ATTACH A COPY OF R ADIATION SAFETY PRECAU-

| STATE
ZsPCODE TIONS TO BE TAKEN AND LIST AVAILA8LECITY

R ADI A flON DETECTION INSTRUMENTS.

26. CERTIFICATE
(This otem must be completPd by applicant)

The applicant and any official esecuting this certificace on behalf of the applicant named en item 1a cortif y that this application is prepared in
conferrmty mth Title 10, Code of Federal Regulations, Parts 30 and 35, and that allinformation contained herein.inetuding any supplemente
attached hereto,is true erud correct to the best of our knoveledge and belief,

h APPLICANT OR CE RTIFYtNG OFFICI AL/Sfianerel

a LICENSE FEE REQUIRED I "

gn u}py,p%; ~(See Secnan 170 39,10 CFR 970) y

Basnir Pothiawala

f t) LICENSE FEE CATEGORY. .

Radiation Safety Officer
( c. DATE

(21 LICENSE FEE ENCLOSED: s July 18, 1884
FO, M NRC.313M (8 78)

Page 3
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PRIVACY ACT STATEMENT

l'uuuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 93-579), the followint
statement is furnished to individuals who supply information to the Nuclear Regulatory Commission on Form NRC-313M.
This information is maintained in a system of records designated as NRC-3 and described at 40 'ederal Register 45334

i (Oct<>ber 1,1975).
1

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

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

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

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PROVIDING
INFORMATION Disclosure of the requested information is voluntary. If the requested ir. formation is not furnished,
however, the application for radioactive material license, or amendment thereof, will not be processed.

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

FORM f4RC-313M
(8 78)

i

Page 4
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July 18, 1984*

,.

Control # 76350
Please refer ta our application dated February 15, 1984
for following Items.

Item 4
Item 5
Item 7
Item 8 ,

Item 10
Item 11
Item 12
Item 13
Item 14-
Item 15
Item 16
Item 17
Item 18
Item 19
Item 20
Item 21

:

Control No. 77196
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APPENDIX C

INSTRUAGENTATION

Cabrini Hospital,, g,y ,,

s. Manufacturer's name: Victoreen

Manufacturer's model number : 740B

Number of instruments available: 1
1 25

Minimum range: mR/hr to mR/hr
100 2500

Maximum range: mR/hr to mR/hr

b, Manufacturer's name :

Manufacturer's model number: 6A

1Number of instruments available :

Minimum range : 01 mR/hr to _._ .5 mR/hr
1 50

Maximum range: mR/hr to mR/hr
i

2. Dose calibrator

Manufacturer *s name . Squibb Inc.
.

Manufacturer's model number : CRC-16
1

Number of instruments available :

3. Instr aments used for diagnostic procedures

Manufacturer's
Type of Instrument Name Model No.

Radioisotope dual Probe
and well counter Picker 2852

Gamma Camera Searle/ Nuclear Chicago 30-799

Gamma camera LFOV"

Pulmonex Atomic Pruducts 130-500
4 Other (e.g., liquid scintillation counter, area monitor, velometer)

Atomic Product Primalert- 50 Continuous Geiger monitor

10.8-21

. Contml No. 77196
|

|



Item 11: pnga.B
' " ''

Cabrini Nucinnr M,diciro Aron -
9

.

..

.
"

N s
I

Street

,

Gamma Storage
,

Camera - -

..

Stairway
,

t

E 5:.

Storage

s-

- . U b- ..
~

Hot Corridor to X-ray Dept.
"

Street b
-

~ ~ ' ' '
.

_d. e -- -

'p --e e- -,j
.

Toiliit
,

.

Scanner-
Counting Office
Room

: : : : : : :

Roof 2nd
1st floor
floor level -

Hot LA

a. Dose calibrator Scale: 1" = 8'

b. "L" shield
c. lead bricks, storage

'

d. lead bricks, storage { .- /sca r, W e r
e. sink typqusr

Contrcl No. 7 'T 1 9 6
~



COLUMBUS-CUNEO-CABRINI' MEDICAL CENTER
. . .,

Cabrini Hospital
Item 17; Page 5

-- Weekly Survey Check
,

Date: Performer:
.. ,

Well Setting: 'HV = 5.09 Well Constancy Check: Source 137 sC
LL = 0.50 :

UL = 0.5 * Readings:
Window - OUT

(Ct/m.in) :
.

"

Operational Check Cources: mR/hr Bkgd: ct/ min
mR/hr MDA: ct/ min

Total: ct/ min

G. M. Survey Wipe Tests - ct/ min

No. Location mR/hr No. Location Reading Bkgd Net

1 Pt waiting area 3-A Floor

2 Ultrasound room 5-A Shld. Disp Area

3 West Camera Room 6-A Counter

4 Floor 7-A "L" Block

5 Shielded Disp Area S-A Sink

6 Counter 9-A Floor

7 "L" Block 10-A . Floor-

8 Sink y
9 Floor 0 i

~

_

E O h10 East Camera Room
_

-

| 10 -

, -
3

| -1 |7 - --
.

I _L
__

l
--

i
.

ACTION: -~--

T

. .. . . - -

Contrel No- ~ W*196
- - - ~.-
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Itam 21: pegg 1CI:brini Horpital
. .

.

XENON-133 PROGRAM

._

a. Quantities to be used:

1. Maximum number of patients =20 patients per week at an average
activity of 10 mci per patient.

2. Desired possession limits = 200 mci

b. Use and Storage Areas:

1. All Xenen-133 gas is courrier carried and delivered to us in
prepackaged dose vials from a supplier. These calibrated vials
are shielded in lead tubes (8 HVL's) and stored in our
radiopharmacy until needed. The Xenon-133 will be used in our
east camera room which has two gamma cameras which can be used
for the study. (see diagrams-item 21:)

2. All vents were measured using an Alnor Anemometer (serial no.
ECI-26). Three measurements were taken and averaged over the
face of the vent. All rooms in the Nuclear Medicine Department
have a 0% recirculation rate and this air is exhausted directly
to the roof which is exhausted far from windows and intake vents.
The east camera room has a measured air exhaust rate of 600

3(ft / min) cfm and the radiopharmacy has 315 cfm. Our system
will naintain Xenon-133 concentrations well below maximum
permissible levels.

3. Air flow rates will be monitored and quantitatively checked
on an annual schedule. If unusual Xenon-133 background are
detected during routine surveys, then the cause will be determined.

Control No. 77196
<
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c. Procedures for Routine Use:

1) Xenon-133 is purchased in the prepackaged shielded vials which
are loaded into a New England Nuclear NRP-186 Calidose dispenser.
The radioactive gas is injected into an Atomic Products
Corporation (see enclosed information Itam 21: pages 7-11)
Pulmonex Xenon System (Model no. 130-500) with a charcoal
filter used for trapping most of the Xenon-133 gas. The filter
exhaust is being monitored semi-annually to determine at what
time the filter should be replaced. The semi-annual check
of the system will also evaluate if any leaks are occuring
within the system itself.

Monitoring of the charcoal filter is being measured by comparing
a known activity and volume of Xenon-133 to that collected
from the filter exhaust and other places as needed. The
collection bag-valve system collects air samples which are then
evaluated by placing the collection system on the uncollimated
face of our mobile gamma camera. Backround levels are subtracted
to determine the net activity per millimeter of air. When
the Charcoal filter approaches the maximum permissible exhaust
concentration (1 x 10-5 mci /ml), it will then be replaced.
Spent filters will be sealed and stored for decay and all filters
are sufficiently lead shielded for normal handling.

2) Xenon-133 Dispensing System:

Pulmonex Xenon Delivery System-Atomic Products Corporation;
Model no. 130-500.

3) In addition to the surveys listed in (c.1) above, most
removable joints have clamps attached to prevent leakage.
Every reasonable attempt will be made through observation and
instruction to the patient to ensure that the gas delivery mask
is making an airtight seal before commencing with the Xenon-133
procedure.

dk Emergency Procedures:

See item 21: page 12 for emergency procedures of an accidental
release of Xenon-133.

ContmlN



' App;ndix It;m 21; Pcg3 3*

,

_

e) Air concentration of Xenon-133 in reatricted area:
a) Maximum amount of activity to be used per week

3"

A= (lr mci /pt) (10 pt/wk) (10 uci/ mci) = lx10 uCi/wk

b) Assume the loss factor during use and storage is

f=20%

c) Minimum required exhaust rate (v) in the area to maintain the

Xe-13g co'ncentration below maximum permissible concentration
lx10~ uci/ml is

5Axf lx10 x .2
9V=------ 2 x 10 ml/wk= =------ g-------

MPC 1x 10
6

Conversion factor 1 cfm = 40 hr/wk x 1.7 x 10 ml/hr-cfm

!'

92x 10
Therefore v =---------- = 29.4 cfm

640 x 1.7 x 10

The room is purged at a measured rate of 600 cfm in east camera
' room and total air flow exhaust rate is 1715 cfm which is
well above the required value.

f) Air concentration of Xe-133 in unrestricted area:

1) As mentioned above, the only Xe-133 gas expelled to the unrestricted
area is the residue gas of xenon filter through the exhaust vent int <
the atmosphere. this amount is expected to be minimum.

2) Assume the maximum factor (f) for Xe-133 released during the
procedure and storage is
A= 20%

4Amount released during a year (A) 2 x 10 uCi/wk x 52 wk/yr=

61.04 x 10 uCi/yr=

MPC in unrestricted area = 3 x 10-7 uCi/ml 6
1.04 x 10 uCi/yr

Required minimum ventillation rate (V) = ------------------

3 x 10-7 uCi/ml
123.46 x 10 ml/yr

10
Conversion factor 1 cfm 121.484 x 10 ml/yr

3.46 x 10 ml/yr
Therefore V = ------------------- = 233 cfm

101.484 x 10 ml/yr-cfm

testd No. 77196
. -_ - . _ _ .



Itcm 21 : Psgs 4, .,

.
.

The total flow rate of exhaust system of the department is 1715 cfm
which is way above the required flow rate of 233 cfm to maintain
MPC of 3 x 10-7 uCi/ml. 13V = 1715 cfm x 1.484 x 1010 ml/yr = 2.545 x 10 ml/yr

1.04 x 10 uCi/Yr
= 4.08 x 10-8 uCi/mlC = --------- 13 -------

2.545 x 10 ml/yr

-74.08 x 10-8 uci/ml is well below the concentration limit of 3 x 10 uCi/ml

.

1

:

1

!

|
,

%

!
,

Control No. 7'T19Q
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Itcm 21: Pcgn 5

Calculation of Emergenc9 Procedure fCH Xenon - 133
f

0 ._

Approximate room size = 15' x 15' x 9' = 2025 ft3

Ift = 2.832 x 104 ml

7Total ml in the room = 2.832 x 104 x 2025 = 5.7 x 10 ml

If one vial accidently reputure or breaks, this would release
about 10 mci

10 mci x 103 uCi/ mci
Air concentration (Xe-133) =---------------------

5.7 x 107 ml

= 1.75 x 10-4 uCi/ml
'

Room purge rate or 600 cfm:
32025 ft

For one room air turnover =------ 3 = 3.4 min---

600 ft / min

Using the assumption that 1 complete room purge removes of the activity
this would mean that after 4 complete room purges, one would expect
1/16 of the initial concentration to be present. After this period of
time, the concentration should be well below 1 x 10-b uci/ml level.

Evacuation time: 4 x 3.4 min = 13.6 min

the background count will also be performed using the detection equipment
in the room.

.

Contm\H *
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ITEM 21: Pzga ~6..

- % . . ..
'

SUIJECT/ DEPARTMENT: | COPY-
*

n NDCLEAR MEDICINE
_ _- DATE ISSUED: | RIII5!CN CATE: PG OF

'

''-- :.

COLU?.'.3US - OUNEO - CABRINI
r.'.E';t: * L CENTER APPROED SY:3. Fothia.sc.la, yMir al Physicist

~

)
TIEE: NtY PPhtc.S EUR AN NO:DETAI! PROCEDURES

ACCIDE!7rAL RELEASE OF XE'K2t133

RESPONSTETLITY ACTTON

.

If an a<-e-idar+al release of Xenan-133 occirs in East rm Bocm, then the

follcwing steps should be taken:

1) Clear gamna camera recm of all patients and pammal

2) Close all entrances, sealing off area.

3' cal' the radiat. ton Safety Office (e:ct.6517 - 7350)

4) 'Ihe rocm should be safe to enter, cer: plying with Sectica 20.103, 10 CFR.
Part 20 (1x10-5 vCi/el) after twenty minutes if cnly cne 10 nci vial
ruptures. If rcre than 10 nci are released, cantact the Radiation Safety
Office. A background level set on a Xenon-133 cetectica technicue can be
perfe=ned to cualitatively evaluate Xencn-133 concentrations.'

5) If a release of Xenon-133 occurs in any other area, close off a- and
doors to that area and contact the Radiation Safety Office.

.

l

.

.

' Control No. 77196
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