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EXHIBIT A
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romu NRC 313M UA NUCLE AA REOULATORY COh4448SION

APPLICATION FOR MATERIALS LICENSE - MEDICAL GYRT55
"

to CF R 35

WSTR UCTlONS - C , is.ns f m, ,$ m n aw, e ., h, r ac ew, e, as,,,,,en s.,,,,w,,,,er e namme (=e - - mis eemn

asww asemary. town M mwr me corrwesed as as . . c mid ayer Aame ow capr. Sewr eremet aner ow caer er estre
swesemen so i Deveser, o#ks et 4.ader Msaries sedser nur setususre. U.1 hwiser AspAsepry Commassa. RmNarron. D C.
Jp655. > appro.w' et me auwastasi. sw endesst swa rare, e e assrw as tenur. An 44C Asserne Lower 4 mwed m accora-
are mim me pewer regunw wee swimmsa > Tas, 70. Case of Fashrer AsyWorers. Part J0. war Ww Lawume a adreer a hew 70.
Code of Fahrst AspWreorw. Prs IF JD auf J$ mur me hurur Amr provison of Tiger 70. Caer e/ Faarer Aapsseons. Pat 170 The
eceier Amr surspry desw4f te ausraf M /swo Jr auf rap seroprwar Aur aussesd

1.a. NAME AND MAILING ADDRESS OF APPUCANT (mscasson, 1.tk STREET ADDRESS (ES) AT WHICH R ADIOACTIVE MATERIAL
fran, clinic,physicisa, etc) INC LUDE ZIP CODE WILL SE USED (if eferrent tren f.at INCLUDE ZIP CODE

Cleveland Metropolitan General Hospital
3395 Scranton Road
Cleveland, Ohio 44109

r Larnowe No.: Ame A Coos t 214 459-4454
2. PERSON TO CONTACT REGARDING TMIS APPLICATION 1 THISl3 AN APPLICATION FOR: dChece apprapnose Iment

= 0 New uCasseErnest J. Wiesen 6 t3 AueNoMsNT To ucasse wo. 34-03 749-10
TE LEPHoNE No.: ARE A CODS t 2163 459-4454

* O RawawAL on uCassa No.

4. INDIVIDUAL USERS ANetw heridiavs wee erst / var or erectfr E6 R ADIATION SAFETY OFFICER (RSO) (Nane e/persei cartsneed
meerwas var et radiosetrov meerut. Coswew Suppsernents A and # as redeems ar rry e#icer. If eener me, su6,uber esw. caviparm reme.a

Oe! path hevNfwal) ane of recinq ced espwante as k S opawnest A i

Radiation Safety Committee of

Cleveland Metropolitan General Hospita: Ernest J. Wiesen

6. aL RADIOACTIVE MATERIAL FOR MEDICAL USE
MAXIMUM MARK MAXIMUM

ITEMS Possg sslog ITEMS POSSESSIONADDITIONAL ITE MS: DesRgo gigiygRADIDACTIVE MATE RIAL DE 31R E D (gg|yg
LISTE D IN: =x~ (sn oniseures) *X~ po orwitacures)

DOOINE.131 AS BODIDE FOR TRE ATMENT10 CFR 31,11 FOR IN VITRO STUDIES x 100 OF HYPE RTwYRotDiSM X 100
10 CFR 5.100, SCHEDULE A. GROUP f X AS NE E DE D PHOSPHORUS 42 AS SOLUBLE PHOSPHATE

FOR TRE ATME NT OF POLYCYTHE MI A
VERA.LEUKEMl A AND SONE METASTASES X 100

to CFM 36.100, SCHEDU LE A. GROUP 11 AS NEE DED
PHOSPHORUS 32 AS COLLOIDAL CHROMIC
PHOSPH ATE FOR INTRACAVITARY TRE AT-
MENT F MAtlGN ANT E nUSioNt X 10010 CF R 36.100, $CHE DU LE A. GR OUP ill X 2000
GOLD.1Eul AS COLLOID FOR INTRA-

" ** " ' " * ' ' " "
N[fklONS X 5010 CF R 36.100, SCHE DULE A. GROUP IV AS NEE DE D

DODINE.131 AS lODIDE FOR TRE ATMENT
10 CFR 3100, SCHEDULE A GROUP V AS NEEDE D OF THYROID CARCINOMA X 200

XENON 133 AS GAS OR GAS IN SALINE FOR
10 CFR 3.100, SCHEDU LE A. GROUP VI X 2000 NEE $E2ES AND PULMONARY X 200
6.b. R ADIOACTIVE MATERIAL FOR USES NOT LISTED IN ITEM 6.s. Is =vanece., m smC4w.dsor

enten tion and twreeense stencross are e.rthoreed under Smon 2s.tMdl, to CFM Port 3s , end NEED NO T S E LISTEDJ

CHE MICA L MAxlMUM NUMSE R
ELEMENT AND MASS NUMSER pgy, GOR OP MigCgt) DESCRIDE PURPOSE OF USEp pg OF

Ni -63 Sealed 60 Gas Chromatography
Source

Co -57 Sealed 10 Instrument Calibration
Source

; f}w Hydrogen -3 Scaled 150 Gas Chromatography
I Source
[
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24. PERSONNEL MONITORING DEVICES

[ ,,, g; suPPLIE R ExCHANot FREoVENCY
t /

M'" Siemens Gammasonics, Inc. Monthly
e.WHOLE

80DY TLD

OTHE R Ccmec*fyl

FILM

"' "u'" ''
Siemens Gammasonics, Inc. Montbly

OTHE R 6pectfyl

FILM

c. WRIST TLD

OTH E R (Spect!y1

d. OTHER (Spec #r/

0

25. FOR PRIVATE PRACTICE APPLICANTS ONLY
a. HOSPITAL AGRE EING TO ACCE PT P ATIE NTS CONT AINING RADIOACTIVE M ATE RI AL

N AME OF HOSP AT AL
h ATTACH A COPY OF THE AGREEMENT LETTER

SIGNE D BY THE HOSPITAL ADMINISTRATOR.
"*'''*0^ "'"*

c. WHEN REOUESTING THE R APY PROCEDURES,
ATTACH A COPY OF R ADI ATION SAFETY PRECAU-Cif v

| STATE | ZIP Coot TIONS TO "I TAKEN AND LIST AV All A8LE
R A0i ATI: 4 DETECTION INSTRUMENTS,

26. CERTIFICATE
(This ierm mus t be comoMtrd by applican t)

The apod. cent and ear omcel esecuteng the certefcete on behatt of the sophcent named m item to certify that the ecowton is preoered m
conformty wth Title 10 Code of Federal Regutetons Parts 30 and 35, end that allinformaton contained here n,oncewding ear swoo6ements
etteched hereto,is true ord correct to the best of owf knonseope and beleef.

3
|| /.,

h APP CANT OR CE TIFYING O FICIAL Gee 8v41
& LICENSE FEE REQUIREO I! ' '

Gee setem 170 39,10 CFM 1701
-''

11| N Au E (Type of Printi r

PAUL BUCHSBAUM
(1) UCENSE FEE CATE GORY; 121 TITLE

Associate Vice President
c. DATE

(2) UCENSE FEE ENCLOSED: s NOT REQUIRED March 13, 1986
FORM N RC-313M (8-781

C Page 3
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MEMBERS OF RADIATION SAFETY COMMITTEE

Member Specialty

S. Miron, M.D. (Chairman, Nuclear Medicine

P. Buchsbaum Administration

B. Dobyns, M.D. Surgery & Research

M. King, M.D. Radiology

K. Pillai Radiation Physicist

V. Sharan, M.D. Radiation Oncology

L. Sprague Radiation Safety
Technologist

E. Wiesen Radiation Safety
Officer

V. Dickerson Nursing

Item #7
March 5, 1986
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APPENDIX C

INSTRUMENTATION

1. Survey meters

a. Manufacturer's name:

Manufacturer's model number: 490,498

Number of instruments available : 2

0 1 (498)
Minimum range: 0 m R/hr to 2 (490) mR/hr

0 1000 (498)
Maximum range: 0 mR/hr to 200 (490) mR/hr

b. Manufacturer's name : VICTOREEN

Manufacturer *: model number: 440

Number of instruments available : 1

Minimum range : 0 mR/hr to 3 mR/hr

Maximum range: mR/hr to mR/hr

C. 2. Dose calibrator

'

Manufacturer's name : CAPINTEC

Manufacturer's model number : CRC-30

1Number of instruments availabl,;

3. Instruments used for diagnostic procedures

Manufacturer's
Type of Instrument Name Model No.

Gamma Camera Siemens LF0V
Camma Camera Siemens HP IV
Gamma Camera Picker DYNA CAMERA

Gamma Camera Picker DYNO MO

Uptake Probe Camberra SERIES 30

4 Other (e.g.. liquid scintillation counter, area monitor, velometer)

(2) VICT0REEN Model 495 Area Monitor

10.8-21 ITEM 9
March 6, 1986
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ITEM #11: Facilities & Eauipment

i
i

No generators are used and all of the radioactive material

is delivered to the Hospital in individual doses, each in its

own syringe and in a lead pig. Most doses remain in the

syringes and pigs except when Tc-99m is used with kits. When

kits are used, the kit is mixed with individual doses of

radioactive Tc-99m behind the lead glass shield in the fume

hood. The radiopharmaceutical is then placed back into a

syringe, assayed in the dose calibrator, and then immediately

placed into a lead pig again. The shielded radiopharmaceutical

is carried to the imaging room to be injected. After injection,

the empty syringe is then placed in its pig for removal to the

"hot room". The imaging room is not used for storage,

manipulation or disposal of radioactive material except when in

patients. The empty syringes in their lead pigs are returned to

the supplier. The new "Hot Lab" is shown in Fig. 1.

An additional room, outside the Department, is used for

decay-in-storage waste. The room is located in a remote area in

the sub-basement of the Hospital. The room is primarily used

for T-125 decay-in-storage waste and to temporarily store liquid

scintillation vials prior to disposal by a commercial firm. The

room is continuously locked.

ITEM #11

March 6, 1986
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. CUYAHOGA COUNYY HOSPITAL

CLEVELAND METROPOLITAN GENERAL HOSPITAL

XENON-133

1) Quantities to be used.

a. Estimated patient load of 2 per month with an average

of 10 mci of Xe-133 per patient.

b. Possession Limit - 1500 millicuries.

2) Use and Storage Areas.

a. Storage area

1. Hot Lab - see room on attached diagram. The hot

lab is completely equipped with lead shield and

Ex4x8 lead bricks. The Xenon is obtained from New

England Nuclear Corp. and it will be stored in

shielded single dose vials as supplied.

2. Imaging room - see on attached diagram. The entire

Department is located on the ground floor of the

Hospital.

b. Ventilation

1. The Hot Lab has a vent in the fume hood which

exhausts at a rate of 100 CPM.

2. The Imaging room has 16 overhead inlet ventilation

ducts and one outlet duct with a total air flow of

2400 CPM. For exhaust only, a switch can be thrown

which interrupts the conditioned air, creates a

negative pressure within the room to exhaust the

room at a rate of 600 CPM through four exhaust

ducts located in the ceiling.

ITEM #21

March 6, 1986
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Xenon-133 Pace 2,

The percentage of air recirculated will depend upon

the outside temperature. The largest amount that

can be recirculated to the nuclear medicine lab is

38Y. and it occurs during the hottest days of

summer. During all other seasons, it is less. The

flow rate is constant the year round. The

Maintenance Department will measure flow rate twice

per year to assure that the specified flow rates

are maintained.

3. Procedures for routine use.

The Xe-133 in a single dose ampule is placed in a dispenser

and injected into a Nuclear Associates "E-Xe-Breathe"

disposable Xenon system according to manufacturers

instructions. Face masks or mouthpieces with nose clamps

will be used to prevent loss of Xe-133 during the study.

The exhaled Xe-133 is collected in disposable bags until

the study is completed. The bag is then carried and

connected to a Radx model 120 xenon trap, and the trap

pumps the air from the bag. This model has a built-in

saturation detector which gives an aud.o/ visual signal when

the Xe-133 in the exhaust port reaches 10-"uCi/ml.

4. Emergency Procedures.

In case of accidental release of Xe-133, the following will

be carried outs

a. Hot Lab - The room will be evacuated and closed. The

room will not be opened until 10 complete air changes

ITEM #21

March 6, 1986
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Xenon-133 Paae 3.

have taken place. The current exhaust system provides

9.? complete air changes every hour, thus requiring 1

hour and 10 minutes of closure.

b. Imaging Room - The auxiliary exhaust switch will be

turned on and the room closed for a period of time

required to change the room air 10 times. The current

exhaust system provides complete air change in 15

minutes, thus requiring a minimum of 150 minutes.

c. Neither room will be reopened until a radiation survey

indicates less than .05 mr/hr.

5. Air Concentration of Xe-133 in Restricted Area.

a. Imaging Room Assumptions

1. .5 patients per week, 10 millicuries per patient

for total activity of 5 millicuries per week.

2. Estimate 1 0 '/. w i l l be lost due to

a. escape from mouthpiece

b. escape from injection device

c. leakage of rebreathing device

d. leakage due to uncooperative patient
,

3. Xenon trap activate warning system when the

concentration in the exhaust part exceeds

10'"uCi/ml when emptying bag and exhaust is at

this level for the 10 minutes required to empty the

bag. The trap pumps at 5000 milliters per minute.

b. Calculation to meet 20.103 of 1C CFR part 20

regulations.

ITEM #21

March 6, 1986
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Xenon-133 Pace 4.

Activity lost per week:

.5 patients X 10 millicuries X .2 X 10 uCi 1000 uCi/wk=

week patients mci

.5 patients X 5000 milliliter X 10 min. X 10~" uCi = 250 uCi/wk
week minutes ml

TOTAL 1250 uCi/wk

Room air flow rate is 2400 ft"/ min. (Effective flow = 2400 X

.62)

1.23 X 10" uCi1850 uCi/40 hr. wk =C=
1490 CPM X 6.8 X 107ml/ CPM ml

This is considerably below the requirements in 20.103 of CFR par

20 of 10-5 uCi/ml.

6. Absorption of Xe-133 onto Charcoal Trap:

a. A Radx Model 120 Xenon trap is used to collect the

remainder of Xe-133 in the Nuclear Associates
,

"E-Xe-Breathe" bags. The Xe-133 that escapes
,

absorption on the charcoal was included in the
l
.

calculation in section 5.

b. The Xenon trap has a GM detector system monitoring the ]

exhaust part of the trap. It is designed in such a

fashion that when the unit is first turned on the alarm

activates for a few seconds to indicate the system is

functional. The alarm is set to activate when the

concentration in the exhaust port exceeds

1X10-"uCi/ml.

c. Saturated filters will be plugged and placed in storage

ITEM #21

March 6, 1986
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X@non-133 Paae 5.

until radiation decays to background. Since the

filterbecomes saturated over many half-lives of Xe-133,

the activity will be very low.

d. The detector alarm system on the Radx Xenon trap will

|

| be checked annually after any repair or anytime ala m.

i
'

is triggered. The procedure is outlined in the

attached document.

|
|

|

|

|
|

|
,
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RADX MODEL 120 XENON TRAP

I. Calibration

Experimentally .5 microcuries of Xc-133 in the exhaust tube produce
,

approximately the name number 'of "beeps"/sec. as a 40 microcurie Cs 137
point source held 11 cm from the CM tube center. The CM detector is
installed in the exhaust tube and the:.Cs 137 held off.'to the side of the
tube. Under these conditions the sensitivity is adjusted to produce an
average of 1 "beep" every 2 seconds. The sensitivity graph show the
beep rate as a function of activity in the exhaust tube.

To check chl'ibration use a 40. microcurie Cs 137 source as above.
If exactly 40 microcuries are not available a source may be placed at an
appropriate distance from the GM tube provide the correct radiation
level. This distance, S is given by:

S = 1.7 A

where. A a microcuries of Cs 137 used
.

II. Dectector sensitivity

low range - approximately 1 x 10-3 microcurie /mi
~~

4"
factory setting: approximately .01 microcurie /mi

III. Dome rate at trap surface

With Xe-133'cfrculating: less than .05 mr/hr. at any point except

intake hose. e

In idle condition: approximately 0

IV. Air flow rate from trap: 5 liters / min.
.

-
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