
e7TL --

LO Let # (
RemitM . - --------j.

, ,
, ,

. ,

-
JCheck NO.d'

,

[ p --

-

g '

i, Amcuat - - ----

Feo COtegory f%: - - --
-

Type of Foe A& . - - ---

Date Check Rec'd.- j C-.7
Date Cornpleted. 4[

7 -/"

EXHIBIT A
# .-- -----Dy-____.---

FORM 313.M U.S. NUCLE AR RECULATORY CO IMISSION * Approvet
*"3 APPLICATION FOR MATERIALS LICENSE - MEDICAL GAO A0557

toCPR 35 _ _ _

lNSTRUCTICNS - Computeluoms I e n U M a m waar eakove or e ocpitat:en for untaalof /kwas un suppemmed t.eets
sLoro twcersuy. itwe H mur; be temleted n et welicatione out sl& Reuin one capt. Submit originalMdwe ceCV of weite
appkadon t+1 Cinctor,0llice ef thclow datutah Salery ed Soleewda, U.S selow Repdatory CommMon WesMagtu,0.C.
s%55. Vom wercoalof th|s w$icatM, to welicrt n.4 nenive e Mate tds Lkenw. An MC Watwish Lkeese is iss.nd k scamig n*

.nce ne've to gewat n@nmana cornined M Title 10. Code of federal Retulaties. tart X, wd she Lkause h m4ect to Title 10. ' -
Code e!FevealRoculaties. !sts 19. N ud % u=t 0%e licwee fee previaion af Tive IC, Code sifeJudRepdations. !st !?2 The
Semse fee category abould be s tated h item N ami che opreyia ne ke velosed *Q y

i.a. NAME ANO MAILINO ADDRESS OF APPLICANT finstitudon, 1.ts !.TREET ACORESO(E51 AT WHICH R AOlOACTIVE%tATEP!AL
firm, ctinic.physicion,etc) It*CLUCE El? CODE WILL BE US30 tildifetwa t fum 1.s) II:CLUDE2d COOG H

South West Medical Center
3915 Watson Rd. Same as la I e

St. Louis MO 63109
TsLeesows NO.i Anse Co 2:13M, 644-710n-

2. PERSON TO CONTACT REGARDINO THIS APPLICATION 3. THISIS AN A? PLICATION FOR: (CA+ck wprip./are / tem)*

Mark BeanblOssom, Consultant = 0 i;sw uccNsn

N.M.A. Medical Physics Service A Ci AMEWOMdNT TO UC(NSE NO.
'. O a:NEWAL OP LICENSE NO.

7: terson N o. AR A Coos t 314) _427-5833 _

4, INO!VIOUAL USERS /Nane indiviaba/s whe nt:/ use or directly 6.R ADIATION SAFETY CFFICER (RSO)(Name t./verni clei/piated

superviar use of reoioactive insterial Con %:e to Sv;;|emen ts A sad B u radiadon safety oiker.11os ar the indisk:duse, coreple's ersv.

tot e ach ladridsal.)
me of sraining untemaince x h serpenantM
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6. t RADIOACTIVE MATEF'.1 AL FOR MEDICAL USE
MAXIMUM ) MARK MAXIMUM

| Y 8 NOsEL0' N ADDITIONAL ITEMS: u
RAOlOACTIVE MATERIAL iO REO

*X" |In millkuries)LlSTtO IN8 *X* fin uninicuries)
IOOINE.131 AS lOOlOE FOR THEATMENT

'

10 CFR 31.11 FOR IN VITRO STUDIES OF HYPERTHYROLOLSM

!0 CFR J3.100. SCHEDULE A GROUP 1 ASNEEDEO OSPHORUS 32 AS SCLUCLE PilOSPHA E
FOR TREATMENT OF FOLYCYTHEMIA-

VER A, LEUKEMIA AND BONE METASTASES,

10 CFR 35.100. SCHEDULE A, CROUP 11 AS NEE DEO PHOSPHO RUS 32 AS COLLOID Al CH A JVIC-
PHOSPH/TE FOR INTRACAVITARY TRE AT-
!.tETF Ci ''ALICN ANT E FFUSION1

10 CFR 35.103,SCHEOULE A, CROUP 118
COLO 100 A5 COLLOlO FOR INTRA.

10 CFR 05.1M,SCHEOULE A, CROUP IV < ' AS NEECEO EFF Of S.

10 CFR 35.100,3CHEDULE A. CROUP V AS NE'ECE O F IO C RCl 01A j

AENON.133 AS CAS OR GASIN SALINE FOR
BLOOO FLOW STUCIES AND PULMONARY

,

10 CFR 05.100.SCHEOULE A, GROUP vg FUNCTION STUDIES.t, e-

6.b. RADl0 ACTIVE MATERIAL FOR USES NOT LISTED IN ITEM G.s. treatednewen u to smClusasfor
calibra tion and reference standards are authorited underSecdo.e 35.14(d),10 CFR Part 35, ud HEED NOT BE LIS TEDJ

CHE MIC AL M AXIMUM NUMBE R
OESCRIBE PURPOS5 OF USECVg SOF Mit

ELEMENT AND MASS NUMSER gg/ pp

Iten 11 change in faci] ity descript: On

eXc-133gNiD~rg7y-D21 change in procc dure for use of Radioactiv
..,.
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i. INFORMATION I1EOUIRED FOR ITEMS 7 THROUGH 23

[d.
y6u indicate that an appendix to the medicallicensing gulda will be followed, do not submit the pages, but specify the rev'alon

For items 7 through 23, check the appropriate box (es) and submit a detai.sd description of all the requested Information. Begin 3each item on a separate sheet. Identify the item number and the date of the application in the lower right corner of each page, if
2

I
: number and date of the referenced guide: Regulatory Guide 10.8 , R w. Date:
' e

.

15. GENERAL RULES FOR THE SAFE USE OF
7. MEDICAL ISOTOPES COMMITTEE RADIOACTIVE MATERIAI,_ICheck One)

Appendix G Ru|es Folldwed;or
Names and Specialties Attached; andi

i
Dut!es as In Appendix B;or Equivalent Rules Attachedn

- (Check One)
I

Equivalent Duties Attached 16. EMER3ENCY PROCEDURES (Check One)'
q

! 0. TRAINING AND EXPER!ENCE Appendia. H Procedures Followed;or

piements A & S Attached for Each Individual User; Equivalent Procedurm Attachel

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

9. INSTRUMENTATION (Check Onel Appendix I Procedures Followed;or
-

4

7 Appendix C Form Attached;or Equivalent Procedures Attached

List by Name and Model Numbcr 18. WASTE DISPOSAL (Check Onel

'

{ 10. CAllBRATION OF INSTRUMENTS Appendix J Form Attached;or

Appendix 0 Procedures Followed f of Survey Equivalent Information Attached
"

l .

q a t ocedures Attachod;and 13. THERAPEUTIC USE OF RADIOPHARMACEUTICALS(Check One)
' ] Append;x 0 Pr'ocedures Followed for Dose

Appendix K Procedures Followed;orCalitrator;or
.

y (Check One)
Equivalent Precedures Attached Equivalent Procedures Attachd

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

!

' L X Des <rfption sad Diagram Attached Detaild Information Attached;and

| 12. PERSONNELTRAIN:NO PROGPAM Appendix L Procedures Followed;or

] (Chrek One)

| { Description of Training Attached Equivalent Procedures Attached'

d PnCCEDURES FOR ORDERING AND RECElV!NG 21. g,ROCEDURES AND PRECAUTIONS FOR USE OF
P

* RADIOACTIVE MATERIAL' ADIOACTIVE GASES (e.g., Xenon - 133)

Detalfed Infcerration Attac5ad X Detal!M Information Attac!.'d

PROCEDURES FOT. SAF ELY CPENING PACKAGES 22. RADIOACTIVE MATERIALIN ANIMALS
( 14. CONTAINING RADIOACTIVE MATERIALS

(Check One) Deta!!ad information Attached
~ ~

PROCEDURES AND PRECAUTIONS FOR USE OF
Appendix F Procedures Tofawehor

23' RADIOACTIVE MATERIAL SPEC:FIED IN ITEM 6.b
1

| Equivalent Procedures Attached Detalled Informa; ion Attached-

i t

FORM NPC.313MI
'
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24. PERSONNELMONITORING DEVICES

' "#"O ' '* '"'
(Check wo opriste basi*

.
.

ritu

a.WHOLE I'O800Y

OTH t n (Specify]

FILM
.

b. FINGER TLo

OTH E R (Specify]

PILM ,

c. WRIST TLo

OTHER (Specify)

d. OTHER (Specht

.

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPs TAL AGRE EING TO ACCEPT P ATIENTS CONT AINING R AOIOACTIVE M ATE RI AL -

h ATTACH A COPY OF THE AGREEMENT LET73R
N AME OF HOSPITAL SIGNEO 8Y THE HOSPITAL ADMINISTRATOR.

~

.

_.

"# " #U #" ' c. WHEN REQUESTING THERAPY PROCEDURES,
ATTACH A COPY OF RADIATION SAFETY PRECAU-

,

217 CODE Ti3NS TO BE TAKEN AND LIST AVAILABLE
| STATE R AD' ATION DETECTION INSTRUMENTS.

Ct . Y

26. CERTIFICATE
(Th!s item mus t bs comple ted by applicw tj

_

1he appl! cant and any official esecv'hg this certif*,cate on behalf of the app!;< ant named in item la c.itify that this s3ticst!oa la prepared la
confortnity with Title 10. Code cf Federal .isgvlations, Parts 30 and 35, and that o!!!nfo mation coetained herein..r.A4*.ng any supplernents
attached hereto,ls true ar d correct to tae test of out knowledge and beIIsf. r

(see Seegm 110.3I, IO CFR 1701 {.

/ --6 LICENSE FEE REQUIRE 0
(Tro of 9 tl

it) TITLE =

9gh khfM MP]sm#(1) UCENSE FE! CATECCRY: 7C

ta uCEnSE FEE ENCtoSED: s $120.00 O ct $ ,|'jP ]
_

ERM NRC.313M (8 78)

.

.

CONTROL NO.8 4 3 2 1

e-_ . _ __._- _. . _ . _ , _ _ . ,



._

f <
a ,

'
.

o ,
'*

PRIVACY ACT STATEMENT .
.

.

~

Pursuant to 5 U.S.C. 552a(e)(3), enacted into law by section 3 of the Privacy Act of 1974 (Public Law 03 579), the following
statement is furnished to Individuals who supply information to the Nuclear Regulatory Commission on Form NRC 313M. M

'
This information is maintalned in a system of records designated as NRC 3 and described at 40 Federal Register 45334

,

i (October 1,1975). -

1. AUTHORITY, Sections 81 and 101(b) of the Atomic Energy Act of 1954, as amended (42 U.S.C. 2111 and 2201(b)).

2. PalNCIPAL PURPOSE (S) The inferr..ation is evaluated by the NRC staff pursuant to the criteria set forth in 10 CFR
, Parts 30 36 to determine whether the app!Ication meets the requirements of the Atomic Energy Act of 1954,as amended,

and the Commission's regulations, for the issuance of a radioactive materiallicense or amendment thereof,

3. ROUTINE USES The Information may be used: (a) to provide records to State health departments for their Information
and use; and (b) to provide Information to Federal, State, and local health officials and other persons in the event of incl.
dont or exposure, for their Information, Investigation, and protection of the public health and safety. The Information

i 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 administratlYe or judlCIal proceeding. In addition, this in.
formation may be tran:| erred 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 INDIVIDUAt.OF NOT PROVIDING
INFORMATION Disclosure of the requested Information is voluntary. If the requested Information is not furnished,
however, the application for radioactive materiallicense, 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.
! rlal Safety and Safeguards, U.S. Nuclear Regulatory Commission, Washington, D.C. 20555.
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Facilities and Equipment

Diagram
@ Air Supply Sink

@ Air Exhaust {} Lead Castle
,

Scanner Adjacent Areas Lead Shielding
1 Uptake /Well

'
1 Canera-

3 Lockable Door 1 _ Hall Lx Wx 11 x T -

,

a Receipt Area B Restroom-
5 Generator C Exterior Lx Wx !! x T
6 Kit P. reparation- 0 Storace

-

7 Isotop6 storage
Lx Wx 11 x T2 Dose Preparation .

*

9 Waste Storage -

l.Q Dc3e Calibrator g 3{ T
1 Refrige'atorr

12 Xenon Unit
0

*

C 1 12 A

O
-

|3 .

- a ..e
10

__

-

C 6 (/'
4Z 5

B

Ly g0 11
2
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ITEM #21 .

PROCEDURES AND PRECAUTIONS FOR USE OF RADI0 ACTIVE GASES

1) -Quantities to be used:
a) Patient Information

1) One study per month
2) 6 mci per study

-b) Possession Limit: 100 mci

2) Use and storage areas
The imaging room is used for the storage and use of Xenon.

(Seediagram).

3) Procedures for Routine Use
a) The dose will be prepared and assayed in the dose calibrator.

If possible, shielding of the dose will be maintained at all
times up to patient administration, except during identification
and assay. Patients will be instructed as to the procedure and
trial runs will be conducted if at all possible. Finger badges
and whole body badges will be worn by all personnel handling
Xenon. The camera room door will be closed.

b) Face masks or mouthpieces along with a Xenon rebreathing charcoal
trap apparatus will be employed (Radx Ventilcon-1). The face mask
covers both mouth and nose. A nose clamp will be employed with
the use of a mouthpiece. Tubing and valves will be inspected
prior to use to assure continuity.

c) Air flow measurements will be taken semi-annually to verify exhaust
rates as stated, and to assure negative pressure in the camera room
with respect to the hallway.

4) Concentration in Restricted Areas
a) The . air handling system of the camera room exhausts at a rate of

2000 cfm. No air is~ recirculated in the building. Supplies to
the room will be dampered (if necessary) to achieve negative
pressure in the room,

b) Activity (A) = 6,000 uCi per month.
Loss Factor (f) = 20% (patient associated losses).

c) Room Volume = 36' x 24' x 8' = 3936 cu. ft.
43936 cu. ft. x 2.832 x 10 ml/cu. ft. x 2000 cfm x 16 hrs x

60 min /hr = 2.8 x 1014ml.

Concentration (C) = (A x f)/V
6,000 uCi/ month x .20

----------- = 1.3 x 10-11C =
-------142.8 x 10

Item #21
Page 1 of 3
Lic. #24-09769-01
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5) Emergency Procedures

a) In the event a dose of Xenon is accidentally released into the
camera room, the room will be evacuated until levels have
reduced to 1 x 10-5 uCi/ml. Removal of personnel will be
effected if the patient's condition permits. The time required
for this evacuation is described below:

- Assume 100% loss to the room.
Activity _= 6 mci = 6,000 uCi
Room Volume = 3936 cu. ft. = 1.1 x 108 ml
Initial Concentration (Co) = 6,000 uCi/1.1 x 108=
5.5 x 10-5 uCi/ml
Clearance Rate (CR) = 2,600 cfm/3936 cu. ft. = 3.12 minutes

Concentration = Co e-cr x tc

1 x 10 5 = 5.5 x 10-Se - RT
= log. 5.5 x 10-5 x .66T loge

t = log 1 x 10-5 -log 5.5 x 10-5

.66 loge

t = 3 minutes

Prior to re-entry, a measurement will be made using a low level
G-M survey meter near the floor. A reading equivalent to back-
ground shall be considered as evidence that the ventilation has
cleared the room of Xenon as calculated.

6) . Concentrations in Unrestricted Areas
On-time = 4.5 hrs

6,000 uCi/ study
_______________________ ... _____________________________________________

2600 cfm x 3 x 10-7 uCi/ml x 2.83 x 104 ml/cu. ft. x 60 min /hr

Therefore, for each study, the fan will remain on for 4.5 hours,

7. Disposal of Xenonj

After each study, the Xenon collected in the bag will be expelled
out the exhaust fan. The bag will be collapsed into the exhaust
fan by the technologist. When the bag is surveyed and found to
be background, the bag may be disposed of to routine trash.

;

|

Item #21
Page 2 of 3
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8) After every 20 procedures, the trapping efficie'ncy of the charcoal
trap will be evaluated. A low-level G-M probe will be placed against
the inlet tube of the trap during the equilibrium phase of the study
and a reading taken. The probe will then be placed against the out-
let from the trap at the initiation of the washout phase. The
maximum reading during washout will be noted. If the maximum exhaust
reading exceeds 10% of the inlet reading, taking background into
consideration, the trap will be considered to be saturated and the
cartridge will be replaced.

Saturated filters will be stored for decay in the hot lab with
sufficient shielding so that levels do not exceed 2.0 mR/hr at
the shielded surface. Material will be held for 10t1/2's'
surveyed to determine levels of exposure at background and
discarded.

4
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