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1.4. NAME AND MAiUNG ACORESS CF APeUCANT tenscasom. 1.s STREET ACCRESS:ESI AT WHICH R ACICACTIVE MATERIAL/erm, crin,c. phys,c.an, etc) tNCLUCE Z:P CCCE

WI LL BE USE D (t/ o!* rent trarrt 1. Al INCLUCE ZIP CCCE
Veterans Administration Hospital Veterans Administration Hospital
7th St. and Indian School Rd. 7th St. and Indian School Rd.
Phoenix, Arizona 85012 Phoenix, Arizona- 85012

"jd[71retar CNa No.. usa C=es602 , 277 5551

2. PERSCN TC CCNTACT REGARDING THIS APPUCATICN 3. THl313 AN APPUCATICN FOR: /Checs doorconsar ,mm)
a O New ue:Nss

Joseph J. Likos, M.D. s O AMENOMENT To UctNSE NC
3 T: tar *CNe No.; AneA coes 602 3 277 5551 c. Q msNewAL cp uctNss No. D7-LOO 72 Olte

. INCtVICUAL LSER$ Inane saariavats w so wra um or arrecy | S RADtATICN FRCTECT;CN CFsiCER (Neme atoerse oesor,saree

snoerets use af radi*Tavedo'aansep CT.*'Ti?,se"R. .Y a radiacon orotectan officer of over tsa, on6vrouet user. A tteche.a,,na,,,. x ,a , ,,,ume o! n,, n,,,,,e ,,4 e,,e,, enc, ,, ,n S.,oommer,t s.)
/ b) Georce F. Lull Jr. , M.0 ) Joseph J. Likos, M.D.c) John B. Byrne, M.D.s

(Resume: Refer to license #02-10072.01)<%, p /
t"

d) W. Well Brethertonu n s g .D.tM
a y ,ig 3.gr

,

6.a. RADICACTIVA' MATERIAL FOR MifDiCiAL'USE
_

-MARK. MAXIMUM MARK MAXIMUM
RActCACTIVE MATERIAL C RED TS ITEM OE EO U ITSUsTEQ tN: x.* IIn monocur,es)

|''X*' Ur, rr,onieur,es)
t

X|6 mci
' ' " "'"to CFR 31.118CR IN-VITRO STUCIES CF Y E D S NO RC AC X 300 mci

CYSFLNCTICN
10 CFR 35.100. SCHECULE A. GRCLP t AS NEECED PHCSPHCRUS42 AS SCLU8LE ewCSPM ATEy X 50 mci

FOR TREATMENYCF PCLYCYTHEMfA
VER A.LEUKEvi A ANO SCNE VETASTASESto CM 12.SCHEM A. GRCW H AS NEECEDy
PHCSPHORUS.32 AS CCLLC10A L CHRCMIC
PHOSPHATE SCR INTRACAVITARY TREAT.

10 CFR 05.100. SCHECU LE A. GR CUP lit fgg MENT CF MAUGN ANT EFFUSICNS.
GCLC.12 AS CCLLCIO FOR INTRA.

hF SfCNS.10 CFR 35.10C.SCHECU LE A. GR CUP lV AS NEECED '

iColNE.131 AS ICCICE FC A TREATMENT |X 143 y00ggg10 CFR 3.?CC.SCHECULS A. GMCUP V AS NEECED OP THYRCIO CARC NCMA ! i

XENON.133 AS GASCR GASIN SAUNE FCR
to CFR 3.100.SCHECULE A. GRCUP Vf SLOCO FLOW STUCIES ANO PULMCNARY x 500 mci

FUNCTION STU0iES.

6.h. RACICACTIVE MATERIAL FOR USES NOT !.lSTED IN ITEM 8.a. /smeet swed sources tuo to Jm C// , sed far
ces bretion end reference standows are aumorated unoeisocoon :s.iktd). tRFn peer 35. and NefdMf81 LIST 103

~

CHEMICA L ' MAXtMUM NUMBE R

PHY C L FORM CFEA M

Thallium-201 Chloride 100 mci Cardiac Imaging.

Iodine-123 Iodide 2 Ci Thyroid Imagina

b1N lG1 Lt; h(& ween ,x1 L.- b e h n1
i y

8510240098 850821
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17.77)) 02-10072-01 PDR
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INFORMATION REQUIRED FOR ITEMS 7 THROj[GH 23
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Submit a detailed description of all the information requested in items 7 through 23, 8egin each item on a separate sheet.
loentity the stem number and the date of the application in the lower right hand corner of each page. Twc copies of eacn
appended sneet should be submitted with the application.

7. MEDICAL ISOTOPES COMMITTEE. 14. PROCEDURES FOR SAFELY OPENING PACKAGES
CONTAINING RADIOACTlvE MATERIALa. Committee's Dute: and Responsibilites.

15.. GENERAL LABOR ATORY RULES FOR THEb. Meeting Fmuncy.
SAFE USE OF RADIOACTIVE MATERIA |.S.

c. Name and Soeoalty of Eacn Committee Member. 16. EMERGENCY PROCEDURF.S, INCLUDING
NAMES AND TELEPHONE NUMBERS OF -

,

8. TRAINING AND EXPERl5NCE. PERSONNEL TO BE NOTIFIED;

a. Authorized usertst (Eachphysicim mustcomphs
17 AREA SURVEY PROCEDURES.Suppkmenn A edB.)

18. WASTE DISPOSAL PROCEDURES.11 Rad'ation Safety Officer.
(Comp /es Succlement A. //other the a

19. THERAPEUTIC USE OF RADIOPHARMACEUTICALS.physreim aheacy listed) ' ~~ '--

a. Procecures9. INSTRUMENTATION. (Listtymmulacniver's
name edmodelnumber.) t1 PrecautonL

~

a. Surwy InstrumentL-

c. Personnellnstruccons.

tt Dese Calibrator.
20. THERAPEUTIC USE OF SEALED SOURCES.

c. DiagnosticInstrumentL
a. Procedures.

d. Other (e.g licuid a:tnd// ados couner,
b. Precautions.arse monitor)

c. PersonnelInstruccons.10. CALIBRATION OF INSTRUMENTS, .

21 PROCEDURES AND PRECAUTIONS FOR USE OFa. Methods.
RADIO ACTIVE GASES. (e.A, senoo.TJJJ

b. Freou m cy.
22. PROCEDURES AND PRECAUTIONS FOR USE OF

c. Standards (RadionucMe and Activity). RADIOACTIVE MATERIAL |N ANIMALS.

21 PROCEDURES AND PRECAUTIONS FOR USE11. FACILITIES AND EOUlPMENT.
(Compha oescriadon and diasvarrs) OF RADIOACTIVE MATERIAL SPEC!FIED IN

| TEM 6.B.

12. PERSONNEL TRAININd PROGRAM AND FREQUENCY.

13. PROCEDURES FOR ORDERING AND RECElFT OF
RADIOACTIVE MATERIAL g 3 p IE8b
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7. MEDICAL ISOTOPES COMMITTEE

The committee's duties and responsibilities and meeting frequency are
as described in Appendix B,?!UREG - 0338, Rev. I dated 11/1/77.

Item flo. 7
Date: 8/25/78
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8. TRAINING & EXPERIENCE

1. Joseph J. Likos, M.D. (Radiation Safety Officer)
",

2. George F. Lull Jr. , M.D.
3. John B. Byrne, M.D.
4. W. Wells Bretherto: , M.D.

Refer to training and experience as outlined in previous license
i # 02-10072-01 for above-named individuals.
1

5. Jay LeGrand, M.D. : American Board of Nuclear Medicine certification
# 03668, 10/27/76.

<

h

item No. 8
Date: 8/25/78
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APPENDIX C

INSTRUMENTATION

9.(1) Survey Meters

a. Manufacturer's Name: Nuclear Chicago

Manufacturer's model number: 2650

Number of instruments available: 1

Minimum Range: .01 mr/hr to 0.1 mr/hr

| Maximum Range: 0.1 mr/hr to 100 mr/hr

b. Manufacturer's Name: Atomic Productsj

Manufacturer's model number: 051-74F

,

Number of instruments available: 1

|
|

Minnmum Range: 0 mr/hr to 25 mr/hr

Maximum Range: 0 mr/hr to 25000 mr/hr

,

Item No. 9
Date: 8/25/78
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9.(2) Dose Calibrator

Manufacturer's Name: Capintec ,,
,

'

Manufacturer's model number: CRE-30
-

'

Number of instruments available: 1 .

9.(3) Diaonostic Instruments

Manufacturer's
Type of Instrument Name Model No. .

Gamma Camera (1) Searle LF0V '

Gama Camera (2) Searle LF0V ,'

Rectilineer Scanner Picker 5" Magna Scanner
,

tiell-Counter Scanner Picker Spectroscaler 4R
,

*9.(4) Primalert-50 (3) Nuclear Associates, Inc. 085-431 -

Personal Radiation Monitor (3) Atomic Products ,

Model # 052999
,.

.

h

~

P

,

.

Item No. 9
Date: 8/25/78
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10a. CALIBRATION OF SURVEY INSTRUMENTS

1. Survey instruments will be calibrated at least annually
and following repair.

2. Survey instruments will be calibrated by an outside
firm.

ARADTEK
8301 S. Terrace
Tempe, Arizona 85204

,

Procedures and sources have been approved by NRC and are
on file in License No. Arizona AEC # 10-55.

P

,

e

4

e

|

Iten No. 10a
Date: 8/25/78
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10b. CALIBRATION OF DOSE CALIBRATOR

A. Sources Used for Linearity Test:

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

B. Sources Used for Instrument Accuracy and Constancy Tests:

Radionuclide Activity Accura _cv
(mC1)

57 Co 3 mci 5%

Ra226 14.4 uCi 9.3%

C. The procedures described in Appendix 0 Section 2 will be
used for calibration of the dose calibrator.

Item flo.10b
Date: 8/25/78

. . . .
7
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10c. DIAGNOSTIC INSTRUMENTS
e

Manufacturer's directions will be followed for calibration

ar.d maintenance of diagnostic instrumentation.

I.

4

Item No. 10c
Date: 8/25/78
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11. FACILITIES & EQUIPMENT

Hot lab is the designated area for receipt, storage, preparation,

and measurement of radioactive material. (See attached diagram)

,

Item No. 11
Date: 8/25],78

|
|



of fTeine OtITSIDE

O O
~

Console Microdot Consloe Scint
|ew

- *

s .-
p

cont,rol /pamma N
IMAGING ROOM (21' x26') camera \

92 )
/ 0

@' ?
Imaging s

O Table i
/ Garma h g g WEEKLY MONITORING POINTS d

{ . Camera e'

\ #I / .ollimators
\d C amma;k C hair

5 h) Book File
-

} OFFICE ( 10' x 10')
-

F-

: 1
-

: 1

Rectilinear Scanner Cot ; m Desk
-

5 A

b [ @
a

Hallway A waiting area Darkroom

(5' x 5' )
@ /

HOT LAB

(10' x 9')Desk
@ in 0

are-vitroag. Pb
storage 3

| 4

*- % ..-

7 caler Sink5 d/ ,

h Pb lined "

I~ ~ ! M ,'Film ,-

file i cans

| b''r,
'

s s
' ' Pb brick suuuuuu

-J & L shieldb Well work rea RxSecretary Area '

z
;;torage,

i 10' x 10' ) ymmuum
loid

N rep
Film file Pb lini d Dose- '

6 oe atoRefrig Cal.
-

" " " ~
nathroon

. . _ .



N

.
O O

12. PERSONNEL TRAINING PROGRAM

At the present time, we have two registered Nuclear Medicine

technologists handling all radioactive materials. They have

15 plus years of experience in handling radioactive materials

and update their training with annual refresher courses held

by local civil defense authorities. They are well informed

of pertinent NRC regulations and terms of our NRC license.

.

Item flo.12
Date: 8/25/78
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13. PROCEDURES FOR ORDERING AND RECEIVING RADI0 ACTIVE MATERIALS

All radioactive materials are ordered by Chief of Nuclear

Medicine or by the Chief Technologist of Nuclear Medicine

Department, which ensures that possession limits are not

exceeded. All packages are received by the Department of

Nuclear Medicine, except after hours and on weekends, in

which case the security guards are instructed to sign for

the packages and place them, unopened, in designated area

in the Nuclear Medicine Department. The next working day,

the packages are leak-tested and opened by personnel in

the department of Nuclear Medicine.

..
.

1

|

Item No. 13
Date: 8/25/78
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14. PROCEDURES FOR OPEtlI?lG PACKAGES CO?lTAlflING RADI0 ACTIVE MATERIAL

Procedures described in Appendix F are complied with.

Item flo.14
Cate: _8/25/78
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15. LAB 0RATORY RULES FOR THE USE OF RADI0 ACTIVE MATERIAL

Laboratory rules as stated in Appendix G are complied with,

i

|
|

l

Item No.15
Date: 8/25/78
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16. EMERGENCY PROCEDURES

:

; Emeroency procedures as outlined in Appendix H will be
complied with.

!

i
;

I

i

|
'

)
!

|

|
:
r

.

!

!
,

i

i
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i

I "

l

i >

',

!
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:
!
,
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!
1

i
! Item No.16
' Date: 8/25/78
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17. SURVEY PROCEDURES

We will comply with monitoring procedures as outlined in
Appendix I.

Item flo.17
Date: 8/25/78,,. ,
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18. APPENDIX J

. WASTE DISPOSAL PROCEDURES

'
i

;

; 1. . Liquid waste will be-disposed of in the sanitary sewer system in
j.
1 accordance with Section 20.303 of 10 CFR Part 20.

!

2. Mo-99/Tc-99m generators will be returned to the manufacturer for
:
I -disposal.

!

l

i 3. Other solid waste will be returned to local supplier Nuclear

Pharmacy Inc. , Phoenix, Arizona.,
;

I
!

l

l
i
:

I

!
!

!

!
4

J

:
i

:
J

!

!

i

i
;

!

; Item flo.18
Date: 8/25/784
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19. PROCEDURES FOR USE OF GROUPS IV AND V RADIOPHARMACElITICALS
FOR TREATRfiTPTfTDits

Will follow procedures described in Appendix K.

I

I

:

|

Item flo,19

Date: 8/ 25/78_ ___
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20. T11ERAPEUTIC USE OF SEALED SOURCES

flot applicable.

Item flo. 20
Date: 8/25/78
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21. The following information is submitted in support of our request to
use Xenon-133.

a. Quantities to be Used:

(1) Patient infonnation

(a) 3 studies per week
(b) 10 mci per study

(2) 500 mci

b. Use and Storace Area _s_:

(1) Xenon will be used in the imaging room (see diagram attached)
and stored in lead storage chest until use.

(2) See attached diagram.

(3) Engineerino Department will check air flow rates at least
semi-anually.

c. Procedures for Routine Use:

(1) t'anufacturer's suggested safety procedures as outlined in product
infomation brochure will be strictly adhered to.

(2) See attached brochure.

(3) All studies will be done using disposable air-tight full face
and nose masks.

d. Emergency _ Procedures:

In case of accidental spillage of Xenon 133, the area will be
evacuated and closed; exhaust system air flow will be increased
until level of radiation reaches background.

e. Air Concentrations of Xenon _133 in Restric_t_ed_ Areas:

Imaging room contains 3 inlet and 3 outlet ducts. (See attached
diagram) Incoming air is 290 cfm total, and outgoing air volume
is 330 cfm. Doing an average of 3 patients weekly and 10 mci per
study, we calculate the amount that can be releas9 per week with-d

out exceeding the average concentration of 3 x 10 uCi/ml would
be 28.4 mci of Xenon-133 per week, which is well below the actual
amount released.

Item flo. 21
Date: 8/25/78
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f. Methods of Xenon-133 Disposal:
i

(1) Unused supplies of Xenon-133 will be returned to local
i supplier, Nuclear Pharmacy Inc. , Art'ona license 7-123.

(2) Charcoal trap used as described in attached brochure.

2. Absorption onto Charcoal Traps:

l (ii) Xenon-133 trap will be monitored after each study and when
| appreciable rise in radiation levels are detected. The
i charcoal cartridge will be placed, as prescribed by manu-
j facturer's detailed operating instructions, in lead-lined
; storage containers (See attached diagram) and a new> cartridge
j placed in the trap.

J

1

2

i
'

.

]

i

i

i

.

i

i
!
,

!
i

r

i

l

I
i

'

:
!

Item No. 21
Date: 8/25/78
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Atemlab
Full-function xenon delivery system with
built-in xenon gas trap for rebreathing,
washout, perfusion and single breath studies
on supine or seated patients.

,

; PULMONEX
,

| XENON F g-4,

SYSTEM 1'4
i e ,,

with integrated GAS TR AP. ~.Q- . -

' *

| j*
>

j,

j i 1- ;j
a,

j One technician can perform an entire study by simply j
7

movmg a single handle.
. i i'

[. jti
,

[ !4

j 4 [ -|
| * Complete easy-to-use system. | |
| * " Air-in" / " Air-out" breathing tubes and motor- [ i,

driven circulator assures resistance-free breathing. j-'

ao

* Two lead glass windows permit observation of patient
[1 ]

breathing bags. j
3

All flow circuits automatically controlled by a master I 7 1i e

! valve system. '$ . . I. ,

* Automatically timed washout. k ~

* Accepts any commercial form of xenon.
! * Rolls easily on large casters for positioning of supine

or seated patients.
,

j * Fully shielded.
'

* Carbon dioxide and moisture traps included.
|

AtomicProducts Corporation
Center Moriches. New York 11g34, U.S.A.

(516)878 1074 |

_ _ _ _ - - _ _ .. _._.__ _ _ _ _., _ - _ _..__ _ _ _ _ _ _ _ _ _. _
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be Pulmon:x Xenon System is a simple to use, The PULMONEX SYSTEM
jliible and comptete system for the performance of

, The Pulmonex Xenon System effectively integrates
1 regional ventilation studies. A built-in xenon gas manual and electronic controls into a simple, sensi-
ap with disposable charcoal cartridge removes xenon tive system that provides maximum, reliable test re-
fluent after each study and eliminates the need for

suits using minimum effort. System complexities
tpensiva venting systems. Motor-controlled air flow have been eliminated. All internal circuitry, valves
sures resistance-free breathing regardless of your pa-

and tubing have been designed to afford ease of oper-ant's pulmonary condition. Practical cabinet design
, ation and patient comfort.

id total mobility permit easy patient positioning in
a seated or supine positions. A master valve, controlled by one handle on the front

panel, directs the flow of gases throughout the sys-
tem. Oxygen may be added to the system any time
during a study by fingertip button control. A push

LJLMONEX . . . the complete, self-contained button operates a circulator blower motor to pro-
mon system vide gentle positive system pressure. This, com-

Jimon:x provides a completely integrated system bined with a specially-designed master valve and wide

leliv:ry unit, and built-in gas trap) for performing diameter, short circuit airways, provides resistance-

anon studies. A sensitive, responsive master valve, free patient breathing. There is no dead air space.

)ntrolled by a single handle on the front panel, and An injected bolus of xenon reaches your patient ex-

1:nt synchronized motors permit full system control actly when desired. An in-line CO2 absorber prevents
F x:non gas flow from initial application to ulti. hyperventilation. The system has automatic timer

iate disposition of the xenon effluent into th3 gas and pressure control dials to accommodate your pa-
tient's breathing pattern and to assure complete sys-ap.
tem washout into the gas trap.

Il controls are conveniently located on an "up-front"
sntrol p:nel. With the patient on-line, either seated All internal systems are completely shielded for pa-

supine, the user can control the system and ob. tient and operator safety. A bacteriostatic filter may
rv3 the patient and gamma camera from one be used at the mouthpiece to prevent system

contam, nation.iasition. The control panel is clearly marked and
K:h moda in the study procedure is distinctively
> parent. The two internal patient breathing bags
kir-in and Air-out) are easily observed through in-

INTEGRATED XENON GAS TRAPvidual vi: wing windows on the front panel. An
ljustabts manual 15 minute timer initially activates The Pulmonex system has its own built in gas trap.
I functions and automatically shuts down the sys- Exhaled xenon is gently pulled through activated
m to complete the study after patient and system charcoal contained within a "U" shaped cartridge
ashout. made of 1/8" lead by an induction vacuum pump.

The control panel timer and airflow pressure dial
regulation of the trap pump assures complete patient
and system purging. Only clean air leaves the trap_ _ _ _ . ,

exit port. Under normal usage the charcoal cartridge
will !ast about a year. The gas trap cartridge is

.

. c
'

easily replaced when expanded.
,

y Specifications:

[%, j Motor UL approved.115 VAC,50/60 Hz.
Size: 18" x 19" x 46"

g f Weight: 150 lbs.=j n -
..

.

130-500 Pulmonex Xenon System . . . . . $ 2495.00
127 318 Replacement Charcoal

Cartridge for Gas Trap . . 200.00...

_
.. . . . . . . . . .. ..
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22. PROCEDURES AND PRECAUTIONS FOR USE OF RADI0 ACTIVE MATERIALS IN ANIMALS

Not applicable.

,

(-

e

s
,

:

^ ,

.,
,

i
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I

i
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> .

I Item No. 22
Date: 8/25/78
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23. PROCEDURES AND PRECAllTIONS FOR USE OF RADI0 ACTIVE MATERI AL SPECIFIED
IN ITEM 6h

Itens listed in 6b (thallium-201 for cardiac imaging, NEN and

I-123 for thyroid imagir.g, medi-physics are accepted and approved

by the FDA and will be used in accordance with the federal Food, j||
Drug, and Cosnetics Act and the Public Health Service Act. Also

specific instructions as outlined in the manufacturer's product

brochure will be strictly complied with.
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25. FOR PRIVATE PRACTICE APPLICANTS CNLY
~

a. MCSPITAL AGREEING TO ACCEPT P ATIENT3 CONTAfNING RA040 ACTIVE MATE RI AL
NAME Cp MC57tTA4.

E ATTACH A COPY CF THE AGREEMENT LETH A
__

SIGNED SY THE HCSPITAL ACMINISTRATCR.
_

c. WHEN RECUESTING THERAPY PROCEDURES, -

city AT"'"ACH A CCPY OF RAciATION SAFETY PRECAU- ~

STATE z!Pccos TiONS TO 3E TAKEN AND L:ST AVA!LA8LE *

RACIATTCN CETECTICN INSTRUMENTS.
>

25. CERTIFICATE
. (Thisiwm mustbe complewd by malicant)

-

-

The acclicant end any officas emecuting tmis certificate on cerast of tre acosicant named in item ta certify that tnis aconicaten is precared in -

conforrnsty witn T'rts 10, Coos of Feoeral Regulations. Part 03, and tmst all information contanned morein, inctuoing ans swooloments attacned
mereto,is true and correct to the best of our snow 4 edge and belief. -
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' 4. TRAINING RECEIVED IN BASIC RADICISOTCPE HANDUNG TECHNIQUES

TYPE AND LENGTH OF TRAINING E
-

FIELD CF TRAINING LECTURE / SUPERVISEO
LOCATION AND DATE(S) CF TRAINING LA80RATORY LABCRATCRY

7
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B '
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CCURSES EXPERIENCE ;(Hours) (Moves) -

C 0 .'

a. R ACIAT!CN PHYSICS ANO -'

.

INSTRUMENTATICN T
'

_::

_

b. RADIAT!CN PqCTECTICN ~ ~~

.

c. MATHEMAT CS P*1TA!NING TO
THE USE ANO MEASUREMENT -

CF RACICACTIVITY 2

":
-"

1

a
d. RAOlAT|CN 8tCLCGY d

E
--

C..

e; RADICPHARMACEUTICAL
-

CHEVISTRY E
:

* caw N MC 313u-supouwasy a ]

k 5? . ::


