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Mr. John E. Bowyers %
Radioisotopes Licensing Branch
Division of Fuel Cycle and
Material Safety,
Nuclear Regulatory Cornission
Washing hn D.C. 20555

Deac Mr. Bowyers:

Our N.R.C. license, number 06-06922-02, is already amended for Xenon-133
for pulmonary ventilation studies. We have however, recently moved our
radioisotope facility to new auarters on the fourth floor of the hospital
and we are submitting the enclosed calculations indicating that we are in
compliance with 10 CFR Part 20. We purchase the radiocharTnaceutical from
New England Nuclear Coro., Atomlight Place, No. Billerica, Mass. 01862.
Catalog Number NRP 127 Xenon Xe-133 Gas in unit dose vials. NDA approved.
Ou,r imaging is perfomed on either a Searle H.P. or '.arge Field of View-

gama camera. The following special equipment is u'.ed:
O 1. Delivery system - New England Nuclear Cal', dose Discenserd 2. Lung Function Unit - Omnimedical P.O. Box 1277, Paramount,

California, 9'723 - Automated Ventilation "odule Model tVM-3.
3. Disposal System - Nise Inc., 20018 State Road, Cerritos, Calif,

90701 - Char-Col Xenon Gas Trap.
4 Dose Calibrator - Capintec Model CRC-6A

All personnel have whole body and wrist film badges and TLD finger badges.

Description of the Hot Lab: The Xenon-133 cas will be stored in its 1/8
inen thick lea 7 ccatainer behind 2 inch thick lead brick in a fume hood
which has an exhaust fan having a capacity of 580 cfm. The total volume
of the room is 450 cu. f t. (8' x 7' x 8'). Air can enter the room through )

4 g a window , a door, a ceiling vent and two pass throughs. (One to ti ? imag- i

g a. ing room and one to an inside hallway.) Since our weekly order is 100 m. Ci,
g allowing for precalibration and decay we should never have more than 180

m. Ci. in storage at any one time. Allow an escape fraction of .15.g
tv -

589 The maximum concentration of Xenon-133 over forty hours in seven consecutive
@ days for thS restricted area has been calculated as follows:
-. .J o-

@J C= A x f = 1.8 x 105 x .15 u. Ci. = .068 x 10-5 uCi/ml per 40 hrs,
v 580 x 6.8 x 10' ml in 40 hrs,g

ma:o
This is in compliance with 10 CFR Part 20 for restricted areas, in the event
of accidental release of the Xenon-133 the window would be opened and the.
door closed af ter all personnel have lef t the room. The tire rcquired for

O the room air to change 20 times is '

'l.h 4 0i
. a :.0F16 min.v-35' j|Tc.c. ,.a0 ENFORCEMENT20 x 450 cu._ft_. 1=

INSpu580 cu. f t./nin.
After 16 min. the room will be surveyed with a low level survey meter (0 .lmr.i

..
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The air exhausted from the hood is released into an unrestricted area on
( ,) the roof and is at least 25 feet from any air intakes. The concentration
,

'' of Xenon-133 in this unrestricted area is based on our weekly order of
100 mC1. and an escape fraction of .15

5C = 10 x 52 x .15 uCi. .89 x 10-7 uCi./ml averaged over one year.=

580 x 1.5 x TOWinT/yr.

This figure is also in compliance with 10 CFR Part 20.

Procedure: We are doing a maximum of 10 patients per week at 10 mci per
patient. The activity is assayed in the dose calibrator, the gas is trans-
ported and dispensed with Calidose Dispenser into the AVM-3 ventilation nodule
and collected in the Char-Col Trap. The patient will receive instructions on
the procedure, a nose clamp will be used and the study will consist of breath-
hold, equilibrium and washout phases.

Description of the Imaging Room: All imaging procedures will be performed on
one or the other of the gamma cameras in the ic. aging room. The room has 3
windows, a door, 3 air intake ducts, and a ceilino exhaust vent with a capacity
of 1075 cfm. Between 20t and 100% of this air is actually exhausted on the
roof which means that in the worst case the true exhaust from the room is 20%
of 1075 = 215 cfm. The maxinum amount of Xenon-133 used per week is 100 mci.
Assume an escape fraction of .15

5C = 10 x .15 uti. = .10 x 10-5 uti/ml over 40 hrs.
p M 5 x 6.8 x 107 nl . in 40 hrs.
V e

The charcoal trap is also stored in this room and could increase this figure
by no r' ore than 50%. The air exhausted from the imaging room is released into
an unrestriced area on the roof. The concentration of Xenon-133 in this unre-
stricted area is based on escape of .15 of our total yearly activity and an
average yearly exhaust of 20% of the air leaving the room.

5C = 10_ x 52 x ,iS_ uti = 2.4 x 10-7 uCi/ml averaged over one year
215 x 1.5 x 1010 ml/yr

In the event of an accidental release, the windows will be ooened, the patient
and all personnel will leave the room and the door will be closed. The door to
the Hot Lab will be closed. The two rooms are connected by a pass through duct.
The .otal volume of the imaging room is 4080 cu. ft. (34 x 15 x 8). The total
volu;.e of the two roons is therefore 4530 cu. f t. The total air flow is at
least 795 cfm. (580 + 215) The time required for the room air to change 10 times
is

10 x 4530 cu. ft. 57 minutes=

795 cu. ft./ min

After I hour the room will be surveyed with a low level survey meter (0 .lmr).
'

Disposal: Tne Xenon-133 gas is trapped in a charcoal trap manufactured by
Nise Inc. In order to determine the escape fraction a small amour.t of charcoal
is placed in a piece of plastic hose just before the exhaust of the trap and left
in for an actual study using 10 mci. of Xenon-133. Af ter the study the charcoal

O is removed and assayed in a dose calibrator a little at a time, to reduce
attenuation, and compared with the total administered activity.
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h This has been measured as being 1.5%. If.this number should increase
to 10% the cartridge will be replaced and the used one will be removed
along with other radioactive waste by Nuclear Diagnostic Laboratories,
Peekskill, N.Y. The desiccant in the trap will be checked weekly and
replaced as needed. All exhaust vents will be checked periodically to
detemine their efficiency.

/-

Cordially, /
'

/|f// <f. [/?
Malcolm Powell
Physicist
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CARSON. LUNOIN & THoRSoN, PC ARCHITECTS
U 88o THinD AVENUC NEW YORK too22 no3rny g inos.so.

DONALDO CMAPMAN
DO* ALD Jr*[LL
h*CH AEL teuciN

E D* ARD v FRANE,'N

PROCE L ALLEN

212 754 1040

June 16, 1977

St. Joseph Hospital
New Emergency ApD
Addition & Alteration
Job No. 258-12 -CL&T Job No. 1275

Dr. James J. McSweeney,
Director Department of Radiology
St. Joseph liospital
128 Strawberry 11111 Avenue
Stamford, Connecticut 06904

O Dear Dr. McSweeney:

In response to your telephone call regarding supply and return
air quantities for Rooms 410 (llot Lab) and 411 (Scann ing) , we
wish to advise that the design criteria indicated on the
Construction Documents is as follows:

Hot Lab. Room 410: The supply air enters the room from the supply
duct at the rate of 235 CFM and is exhausted through the hood
at 580 CFM. Make up air enters the room through a transfer
grille at 355 CFM.

'

.'
The air from the hood exhaust passes through an absolute
filter and is exhausted 25'-0" from the fresh air inte%e of
the supply fan. A distance of ten to twelve feet is usually
considered acceptable.

Scanning Room 411: The supply air enters the room from three
registers at a total rate of 1425 CFM and is exhausted at 1075
CFM. The transfer grill to Room 410 exhausts at 355 CFM.

Sincerely,

.' ,

'M ~

O ^
d8ard V.t/Franklin

'

'b

CC: Sister Daniel Marie
Mr. Feyzi Bil
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DESCRIPilON
'\cnon \c 133 for i.ost a use n asadabli as ge n

*

iasbon Ji suJe dilu '- -

ACTIONS
\enon Nr i 13 n a scadd> dittuubic ga winih a neither9 It pawes through .sliutib/cd nor produ.c.' by the bo s
membranes and licely s% hanges t.ct w ecn blo..J and tiwi ,

11 trods to soncentrats more in boJs tai t han m bl e..
-

E
plJsm s. wates or prote in mlutions in the on cntrations
used tot .tiagn nt h purposes it n phpi.Jogn ally ma.ta c
inha!cJ \cnon \r i 4 4 ras m ill enter the .shcolar w ali .snd

I
enter t he puhnon.st3 sen..us o. ulat.on ua t he s apdfarn -

4.nr of the \cn..n \c I 1i tt. i enters the sits ulation trorn
J sirigic brs*Jt h is fetutnc.t let the lungs albl s'shJls'd J!ter J
singic paw throuch ths gvf tph ra' .a's ulation

INDIC AllONS
Inhalation of \cn in k I ii gas ha ; r.nc.* saluahit f or the
cs aluation ot pulmonary f un. t.on and f or iniaging t he lun. -
li 111J) Jls.* hs JppIIcJ t . awes enent ..! ss tchtal Ib.w

CONTR A!NDit 4TIONS
, no kr .w n ontramJnalb.n to ths use.! \rn.olo Jaw

\c l 3 3 pas base beer! reporicJ

% AkNINGs
l hn rJJiopharm.i cuti.at shoulJ not be adnntosiric t
pregnant or la.tating women unlcw the benefit s v. 8

gJined outweipI t he p..lcrlllJs hJ/Jrds
IdcJII) . C EJniinJtiorn usar y radi. phatoiJ s uti.als esp.
l) t ho-e cic t ne in nat uts of a won-an of . h ld h ., '.
6apabiht) should be perf or mr.1 Ju'.ng lim t o st teu i .i r
prosimaicl> lo s Jas todo.ing th onset o' the mensc-

h RJJiopharmas cu% .' 'o J t.c . cd on'y b; phs .. %

.c .. .sitane in ' n. s .t r u- . " .1 |w ho 4:e qua, l.cd
handhng of rad- ..r u. c J * s nu. :cai s a. i. . :

, pa r tisir d.s elerator . . l. os, es ps rien. . inst li ait mg h as,
'

been apprincJ bs l' a pp*opr.J:c g.n ern tae nt al ager..
authort/cd to fuense the u .1 radio ucl.Jcs

PREC AL'TIONS
As in the Lsc of Jr) ott s t radn*J.t h e mJter:JI Jrc sh..al.
be taken to inwrc minonum rad:ati m i sposu:c to stu ;s

I lic it. s .inmt ent wit h props-r palacnt manags ment and
inwre minimurn r.iJi.ition sa p nure to o. . upat i..nal m..s h. ..
I s pircJ \enon \e 113. as should t c ,ont r..lic * .n a mant..
that n in (o nphan.c with the appropriate g.ncentucnta'

,
JerM regulatums ,

f\in.m h 133 adhcr.s to v .nic plasta s at..i t a ' t.s i ir.*

shoubt not be 411nwed to stand in t unine . .r ecspaa: o )
sontamers %us h unresogni/c low of r a.hoa. t n it s tv.

'
the dow f or aJrunntration may render sin st u h n..

dlJ gnost h Xenon \c 113 gas J cin ct s n t r i.n is

; respira' ors or spirometers. and asm satcst tubmg .swcmbuc-s

| r st be leakproot to asoid low of radioastast y inio t he lat-
i

,

orator) ensirons not spesifisally protes ted bs est'aust 9 -
lenn

ADVERSE RE ACTIONS
lo date. no aJserse reastions based on the use of \enoti
Xe 133 gas hase been reported

.

DOS AGE AND ADMINISTR ATION
\enon \e 131 gas n adnunntered bs mbalation trom

~

,
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,
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closed respirator sy stets.s or spir..ancicts

l he sugpsted astinits range ernpl..O'..t mhaiali..n h he
aserage adult pJtient si t Lgi n b/t

Pultnonar) f uncleon ansluJmg attiagmg 2 Ill .if i

O in I liters of att
ferebral blood flom 1010 int 6 in I liters s.1 ait

The patient Jose should be inc.nured bs a suitaF8c v4Jr.

E Oslmt) 64libration sy stent ime ediatels prior t s ad einn
ntration i

PilYSIC AL CH AR ACTE Risilt s
Xenon Xe 1.4.1 ste.ar b) beta an.1 pnnna c minions w it h
phpasal hall.hf e et '. J ' slas s ' I ' l'ei il.m. t hat are us. f ut
tot smacing studiss are hste.t m lat h I

lable |
Prmespal Radiation E mmion Data Xenon Xe i 4 4

Mean per Me m fentes

Radiation l bs m t e g r a t iot- * Le \ '

' 8 '8 ' I'A'''HetJ 2
Gamina.: 34+' >IH

*
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elect ron s 2 4 24 4'"
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1 % .I M . .tSupplement % 4. MIRin ran .Mc' L *

p 2>.l'i'O
lhe specitis pmma ras sonstant f..t Xenon Xe t i t n is J4
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- t he t ra,
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Operation Instructions for
O

NRP-186 CALIDOSE
DISPENSER for use with

- 4 ,

E :td > NRP-127 XENON Xe 133 GAS
.

O

/ t Loading
,_

} Separate shielded vial holder from dispenser.

Check Huber point needles inside the dispenser body
2 to insure that they are not blocked (if necessary. clean

by pushing a fine wire through needics).u

U | h
Attach a hypodermic needle (or other connector)

v :n/,, / @
/ e

J securely to Luer Lock fitting on front end of dispenser.
ora

D*"'''
g Remove the yellow cap of the '"Xe lead shipping tube.1

being careful to point opened tube away from body.
1

g U Place the open end of the shielded vial holder tightly
against the open end of the shioping tube.

g Simultaneously invert both to allow one vial to slip fromshipping tube into shielded vial holder.

Carefully separate the pieces as shown in figure, being
- -

certain to poin; the open ends away from body. There

@"" should now be one v' .I in the shielded vial holder,
septum end out. Rt ;ap the shipping tube.

r

Cy=
-

% ~

% ,
t. ; .- /

. ..u - s
-) ~~~~+ .y @

'

(S \f/%) !.'-;:; e .c
.' / '.'I i,,

.' i O ,.
-

'i . :<.i
"

:.
-1U ~

"17'c.7 .~,n mY,,O
.u... .. ,

t
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'""~ Holding the shielded vial holder upright (and pointed
h away f rom body), insert it into the dispenser until -

] seated. DO NOT PUSH PLUNGER IN AT THIS TIME.'

b The loaded CALIDOSE Dispenser is now ready for use t

I and can be put aside until needed. Note that appropriate
radiation protection precautions must be taken since

{
radiation can escape from the front of the unit.

.

' Using
Af fix the CALIDOSE Dispenser to a spirometer or

3,,,,,,,,
related breathing apparatus.

,

*

| 3Bi
r f ,) Puncture septum of :oaded vial by pushing plungerj

& into dispenser.,
2

O ( j 3 immediaieir saueeze ine rueber euie. a,e inea reiease.

4 Detach CALIDOSE assembly from breathing apparatus.:

Storing
Remove vial holder from dispenser. The previously
used vial will not contain enough residual "8Xe to be
harmf ul, and may be removed by hand for disposal in
the radioactive waste. Replace vial holderin dispenser

? for easy storage.

,i

|
\

1
'

f
ia

Statement
1> This CALIDOSE Dispenser is a device protected by U.S. Patent 3.848,773 and other

patents ar? pending. It is to be used solely for the purposes of dispensing New
England Nuclear's Xenon 133 gas Catalog Number NRP-127 as defined in New England
Nuclear's NDA No.17 284 submission.This device remains the sole property of New
England Nuclear, and must be returned to New r.igland Nuclear, Atomlight Place,
North Billerica, Mass. 01862, should it cease to be used as described.
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INTRODUCTION

Xenon is one of the so-called rare or " inert" gases
(although eight compounds have been reported in recent
lit e rature).

The density of xenon is about five times the density of
For this reason it is difficult to dispose of xenon byair.

means of fume hood, vented to the roof.

Xenon is slightly soluble in water, but is quite soluble in
| long chain hydrocarbon compounds (oil, rubber, lipids).

It is easily absorbed on activated carbon through van
der Waal's forces.

It is this absorbtion, coupled with the large surface area
per gram of activated carbon, which permits quantitativeQ |

removal of xenon from a stream of air.
.

Several hundred grams of activated carbon will remove
over 997o of the xenon from the exhaled air, following a
venti 11ation study. The xenon is then allowed to decay
away and the chamber is ready for re-use'. The process

may be repeated any number of times.
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THEORY OF OPERATION l

\
'

The CHAR COL is a self-contained device for the conection
and containment of radioactive xenon gas.

During operation the vacuum pump draws the stream through the
following components;*

A. BP.EATHING BAG- allows for fluctuations in flow from
a breathing patient.

B. DRIING COIL"Ol+ recoves excess moisture from the
expelled breath.

C. VALVE- one of six valves, one for each carbon chr.=ber.

D. ACTIVATED CARBON CHAMBER- one of six cha=bers, find*

with gas chromatograph grade
activated carbon.

As the sample is drawn through the activated carbon the xenon1

g is adsorbed in the lower portion of ths cha=ber. |
'

O Adsorptun is on17 suchtly dependent upon the quantity of xenon
but is directly dependent upon the volume of flow through the i

'

chamber.

!Continued flow win slowly move the adsorbed xenon upward through
'the carbon. The physical principle is the same as that used in

gas and liquid chromatography.
I

Each chamber is large enough to anow for thirty minutes of !
continuous operation.

After this time some of the xenon will have diffusui to the
outlet of the chamber and win be exhausted thmugh the vacuus !
Pu=P. .

For this reason a chamber should not be used for rore than
thirty minutes of operation at one t!.me. The xenon should be
anowed to decay away to a safe level before the chamber is
reused.

One of the other chambers is selected for xencn collection
during subsequent studies.

Assunir:g that an average vr.ntination study requires five
minutes of collection time, one cha=ber should usuary be

O sufficient for ene day's case-1oad.
'

*see Block Diagram, page 6

,
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OPHIATDJG INSTRUCTIONS _

COLIECTION ONII:

To re=ove xenon fmm a stream of air, simply attach flex!.ble
tubing to the CHALCOL inlet, select chamber number one, and $
plug the device into a standard power outlet, g

> ;

The vacuus pu=p will draw the air streas through the various j '

components as previously described and re=ove the xenon. ,

.,

Do not operate for a longer period than is necessa:7 for kreasons discussed previously(ie., thirty z:62utes of operation l
is the "ar'_m" allowed for the day). j

.

After use, stut off the valve as well as rc=oving the power. >

The xenon is now safely contained in the chamber and is shielded )
by the lead-lined enclosure. The devico may be safely stcred in 1
the ca= era rooci if desired. -'

On the following day select the next cha=ber only and proceed i)
as bsfore. Use a different chamber each day and rotate the jD order of use in an onderly fashion. }

REPP.EATICD G AND COLIyffloti:
:

The patient's valve and mouthpiece asse.bly must be such that : *

the fc11owing conditions are satisfied; "

A. If xenon gas is to be inhaled a port must be availnble '

for injection.

B. During rebreathing the patient may inhale and exhale
from the bag, only.

C. E , sash-out the patient may inhale room air and I
ana -atale into the bag, only.

Attach the . valve and mouthpiece assemb]y to the CHALCOL with f
the shortest possible length of flexible tubing (2-3 feet max.).

Rc=ove the cover and fill the breathing bag with air. A valve
and filling port are provided for this purpose.

;

All six chanbers should be shut off at thio time, so that the :
air may be contained in the breathing bag. )D

"0RCW.rtcBa0 COT (g
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After injection and breath holding the patient is instructed
to rebreath from the bag. During rebreathing the vacuum

; pu=p may be started.

At the conclusion of retreathing one carbon chamber is opened,-

allowing the contents of the bag to be drawn through the systen.

The patients valve is 4'm Mintely switched so that room air is ,

'

inhaled, and exhaled into the CHALCOL.

After the wash-out phase is co=plete the pu=p is stopped and
the chamber is closed.

The xenon is now safely contained in the activated carbon and
is shielded by the lead-lined enclosure.

MAINTDIANCE
,!

.

i
Once a r.onth check the drying agent (drying)cha-her isA.,

located in the back, above the vacuum pu=p .,

,e

,
Remove the connecting tubing, hold the chamber and unscrew
the cap. The agent (connercially available DRIERITE) will'

! be blue if still useable, pink if exhausted.

If the agent has been exhamted rc=ove from the chnmher
and heat until dry (agent will again tum blue).

[ Preferrably, replace the exhausted agent with fresh DRIDtITE.
f

i B. Periodically check the breathing bag for cracks, especially
if oggen is used in the venti 11ation studies.'

i

SPECIFICATIONS,

Weight......... 95 pounds
DIIU2iSIONS.. . . .12" vide X 24" deep X 20" hiEh
MG. . . . . . . . . . 120 V, 60 Hz, 10 W
ADSORBANTS...... Gas chromatograph grade activated carbon for

; xenon; DRIHlITE for moisture.
SFTvinTNG......1/16" lead.'

|

NOTE

I

Because of the explosive nature of oxygen it is advised that i

air only,is used daring rebreathing from t.be bag. Use of
c:qgen during rebreathing shall be the sole responsibility

O of the user.

'ilj j
5

l
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THE CHAR COL

h,s 1;
.

'

FOR THE COLLECTION AND CONTAllMDIT
c. .

; y q

i 0F RADI0 ACTIVE ZENON GAS
'

q

y . , . ,

-

.

'

!
C .

}

I SPECIFICATIONS:
E The Char Col is a self-contained device
; for the collection of radioactive xenon. Solvec che serious problan of 133.Ie*
t, rhring operation a vacuum pump draws ex-

ired air through (a) a breathing bag disposal.

Q(allows for fluctuations in flow from the econtainment of 133 Ie from a stress ofg
air is 98 % efficient,i breathing patient), (b) a drying colu=n

-l * Hay be used;(recoves excess coisture from the expired

f} ' .f six activated carbon A. During the ventillatory study
treath),((c)cnt.ch1=bers recoves over 98 % of the radioactive(rebreathing and wash-aut phases)

*

F- zenen). -
B. After co=pletion of the study4

(removal from spirometer or otherfor each successive day's caseload a new specMized equipment).-

chamber is selected, allowing time for Each of the af x chambers may be used*'

xeron in previously used cha=bers to doesy * for thirty minutes of continuous collection.
,,
:

Co=plete system is shielded with lead.i away. *
_| If rebreathing is required the breathing Totally self-contained, portable and*

; bag may be filled with air by means of a co= pact.
[ separate valve and filling port;H+

The carbon chambers last indefinitely,

'

2.nd require no maintenance. Efficiency DIMDiSIONS:
12" vide 124" deep I 20" high(includingis not impaired with use. Only the

drying agent requires periodic replacanent. casters)..' PO*4ER:

i FIU4 DI ACP.AM 12.0 V, 60 Hz,10 W.

f-];d kL_.- ]- 4++ not included, to be ordered separatly
,' -

,

- ??kb "{' :.f.! '.npou. Yra.uund COMso
'. -

| -. ._g;,j
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Q I;: r?.099CT i0t!
,

The Autonated Ven tila tion tiodule- is a . highly versa tile
system that assists you in performing ventilation studies
with a maximum amount of reproducibility betueen' patients,

; _ and with a minimum amount of operator time _and ef' ort.; -

The AVil consists of a series of- electro-mechanical valves -

*
and electronic con trols ' to enable the opera tor to

'

automatically administer a measured qmount:of gas 'and -
pr'ogr:m a series o f scintipho tos in 'several ' consecu tive
modes of operation.

- -

. .

The AVt! can be program sed for. four basic sequences,- each
,

with at least tuo modes of operation, with preset time
.

delays between scintinhotos. ' Since the AVM is remotely
interf aced uith a scintilla tich camera, one operato.-;-

' can control the entire study f rom the AVil console. _

i .

"'

.
'

The complete unit is enclosed in a single molded case and- . -.

mounted on an overbed table, enabl.ing the operator to .

' -

,

'' 'easily adjust the height of the. unit.. The mou thpiece is -

- .

connected by flexible tubing to a rotatchle breathing .
-

'

valve to allow studies to be performed in sitting or - -

.-
*

'

Q supine positions.
. , ,

! The AV!1 is a product of over tuo years of development by
1 clinicians, physicists and electrical engineers._ ..

; Omnimedical i s confident that you will find the AVM to
ibe a valuable addition to your nuclear medicine department..

> s ..* * 0
|

-;- * -
-
. . .. . .

7'': As with any instrument, the 'value of the AV!i to you is. . ..
'

i .directly proportional to how well you understand the
' - -

- -

! system and 'how it works. For this reason, it 'is important ~ .

| that you read tne manual carefully and try dry runs with
'

i the AVli to increase your fam.iliarity of the system. i

Should you have any questions, call our office collect at'

.

.i(213) 595-1658. , ..

?
'-

. ..

! :
.

'

t

; "I
?

, .~

we nessune oun success av Youn TULL UTILTZATION or TEC AVM., .
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Section 2

,CO:!T!N!! S M:D FUNCTin:!s

the Automated Ventilation Module are allThe controls ferlocated on the Control Panel, illustrated in Figure A. .

Before operating the AYM you should f amiliarize yourself
uith the various controls and their functions as described

A schematic of the valves of the AVM is' shown inbelow.Figure B to further-your understanding of the systca.

2.1 Pouer ,

Tha Powar be tron controls the 11S VAC power to the
systen. The Power sui tch aisc opens both the Exhaus t- ''

Valve and the ram, sphere in take Valve.
.

The Pouer button is a pus'h on, pu sh..c f f s'.si tch that
A red indicator

glows red when the power is on.the fill point of th: Gas Bladder also glows
light a t
when the pow.=r is or., indicating that the Gas Valve .

*

is closed. DO NOT fill the Gas Bladder if. the power
is on an1 thTs li g h t i s no t o n .

2.2 Start
.'

{])
Th tar t bu tton is a momentary contact suitch which
initiates the selected program. The Star t butten -

glows red whenever the Gas Valve is open.
-

.

-
.

2.3 Gas Release

The Gas Pelease button opens the Gas. Val.ve only when .

the Spirometer / Bolus program is selected. The Gas' . ' ' E. -.

., t.J.Release button is a momentary contact switch which ..-glows yellow when it is depressed. .~. , ;

- ' . y.,.,).
2.4 Procrams

The Program buttons for the AVM are used to select
Single Breath, Rebrea the, llashou t, Spirometer,
Spirometer / Bolus or Sy' tem Flush modes of operation.s

All Program bu ttons are interlock ~ suitches preventing
more than one proDram from being selected at one time.

-

The functio-; of the various programs are discussed
below. .: |

sit!GLE BPEATH
.

A. The Single Breath mode is used uhen a single breathn scinti .;oto, withcut subsequent rebrea the scinti-
photos, is detired. Either tidal volume or vitalss

this mode.capacity studies may be obtained in

]h ' ,
.,:--

.- .. e n.
N I ni

6
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- O Uhen all6 tno .ph. r.the ga s' ha s ]h..p t ied f rom
a"! '' ; .

. . . ., vw emd t o. fi s 'ic l . c..p ;,.:.-n s .
the Gas ~1:laddeF,'~ '

a suitch operated by the defla ted bladder. opens the ,

Controlled Air (fidal) or Atmosphere Intake Valve
4

;

(Vital). At the end of a two secnnd interva l , af ter !the opening of en air valve, all AVII valtes close i
i

and t h e A','il s i g n a l s tb? c c.m e r e to reset and s tart
-iaccumula ting da ta.

|
t

Uhen the canere has completed the firs t scintiphoto '
it transmits a signal to the AVt! causing the Exhaust Iand Atmosphere Intake Valves to open to Ueshout mode
automatically. A preset time delay begins a t this j

jpoint allouing the eperator to record counts / time, -4change film, e tc. At the end of the time delay, the !camera is again signaled to reset and start accun9-
41:. ting data. i.>. char.g ed sign.!1 s hetueen the AVM a nd 1

. the camera continue un til suf ricient Washout
\}

',' '

s c i t. t i p h o i c '- h a v b ' ": e 'l i 6 "' (s2C OF a r1 L i ni,.,

~ *V s , Inst;uctiJns).
'. . . .' s '$ 1v -.

~ . . , ); S. RE BR E AT!!E
0- *. *

5[M'M*3, .-v( *wr The P.ebreathe mode is used when a single breath [
'

. . . ,
'

,
,

study, followed by rehrea thing in a clo:ed systc~,~ . 7 x" is desired. In the Rchrea the mode, the Uashe'it: i

.. ~wf bu tton mus t be pushed a t the conclusion of t.he '

- '

p.pM' rebreathe s tudy.
. , -,

.

:p
.ke?'

.
5.,

1

'(%~~
When the Start button is depressed, the Exhaust

-

'

and Atmosphere Intake Valves close and the Gas Valve
.

*

opens. When all the gas has emptied from the Gas '

Blad 'er, a suitch operated by the deflated bladder
the Controlled Air (Tidal) or Atmosphereopens

*
Intake Valve (Vital). At the end of a two second

-

interval af ter the opening of an air valve . i

valves close and the AVM signals,the camera, all AVMto reset . Iand stc rt accumulating data. *

When the camera has completed the first scintiphote, '
. |
c

,,

Iit transmits a signal to the AVM causing the
Rebreathe Valves to open. This allows breathing

.
'

through a closed system comprised of the 5 liter jspirometer and the C0 absorber. The preset time j2deiay controls time between scintiphotos. The AVMautoratically signa'ls the camera at the end of each
-

i* time interval. When sufficient rebreathe scinti-photos have been obtained, the Hashout buttonshould be pusiied. .This uill close the RebreatheValves and op:n the Exhaus t and Atmosphere IntakeValves. The tine delay control will continue to
L^
i.

opera te until the study is completed.
',

.
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-.---c--- ' ;c -r' ;f.s--d e scrtbsd earl i ePT the~1Ta' shou t nodb '{t i pho tos

ushd = - ~

,W" b.- .- 70.11owing sing 1r brea th or rebrea the sc ..p

{ ,'. F.' g t. e . M to uash the c;as out of the patient's itpqs. The
'

-_
. J,.ep- N . tiashou t cod.' is au toma t.ically engaged. phen the

. ..JE;A. ' :- program is set for Single.8reath. U,1Wfn the' '

e,d'.*P.* - girog ram is set f or Rchrea the or Sppemeter/ Bolus ,'

~~~^'..i.
i the tiashou t button must be pushednollowing-

. ''f -
' . . . r.ebrea the scin tipho tos. Uhen o ~ 'ating in the'i.-

~

. . - Llashout mode, the Exhaust an mosphere Intake

. . r. .W. . @y.'.G. . ., , ,-
Va1ves are opan. j.

. - v%e - .

..

E..?. s'i7,' '-S P I R 0.*lE T E R
'

e ,-- ---

.h.- T'he Spirometer node i's used when it is desired to-

'." y''._i, c dr. i n i s t e r N ,Tg 2't, and air to the pa ti:nt in e
,.

, ,

mi: led xM over the entire inspiration, rather'
.

t h ,. q..ff. colus. Wh e n t h r- S t a.r t bHtor i t. d r .ve s u d ,
t ,i. E :: Pi u s t c a d f. t .r o s p h e r e I n R. '. e Velves close and
the P.ebreathe Valves open. The t i'.:e delcy opere t: s
as discussed earlier. Uh.n 3.;.fi<;ient rebrea.hc-

. .

scintiphatos have been obtained , the Washcut bu tten -

should be pushed, clostng th2 Rebreathe Valves and
opening the Exhaust nr.d i.tmosphere I n t e k e '. a l v e s .

E. SPIR 0 METER /B01.US
The Spirometer / Bolus mode enables the operator to
monitor the patient's respiration on the spiroceter
and administer the bolus of gas from the Gas Bladder

O at any point during the patient's inspiration. A ..
single breath study is obtained autccatically in .

this mode as in Single Breath or Rebreathe modes.

When programmed for Spirometer / Bolus mode, the
Rebreathe Valves open when the Start button is *

-

depressed. When the Gas Release button is depressed,
the Gas Valve opens followed by either Controlled
Air (Tidal) or Atmosphere Intake Valve (Vital), and
all valves close for the single breath study. The
sys tem uill then continue operation as in the -

Rebreathe mode.
,

.

F. SYSTEf1 FLUSli
- Sy: ten Flush is used to open all valves after the

mouthpiece has been removed from the patient, and
allow the exhaust systeni to pull air from th'ci
atmosphere and circula te it throughout the system,
thus washing out any remainder of the gas used.

;The Capaci ty bu t ton nus t be in Tidal posi tion for ..

System Flush to assure that the Centro 11ed Air )
Bladder is emptied. The exhaust regulating sleeve !

should be adjuste'd to achieve naximum suction as
more fully described in Section 4.

s s p gr.w . - . . - - -. ,m rg,, ,
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lhe By-Pass button is used to immediately open t.h eh Exhau .t and htnosphere intake Valves in the event a
problem developes during the study. The By-Pass

'

bu t ton'is interlocked to the progran swi tches.
~

1 2.6 Delav Time Set I, '
i

w'
~

Delay Tirse Set buttons ard used to select the time
between the end of one s ntipl.nto and the beginning
of the nex t scintiphoto. The time setting is

~ dependent upon the desipis of the opera tor and the
tasks to be accomplic 'ed during the delay (eg.

,changing film, recy ;ng coun ts , etc. ). The ticer
is s tar ted by the:,fr tep count sig::al i com tne cccera.
At the end of t!&selec ted clapsed Line a signal is

-

given to the carfera to reset and begin ga therina
data for the/% t scir,tiphc to.

..

2.7 Canacity [ ca'
The CapWeity button is used to select Tidal Volume .'y ' . ". 1 (Controlled air intake) cr Vital Capacity (Atmosphere''

,
-

air;Tdal is premeasured irrto a bladder by the
4 ntake) s tudies. The amount of air availables: ''l +;,, - i .p' P %, .

.,

h. . ; ;,hp,h$.]: r.:.' . ~~f'n a n u n re s t r i c t ed amo u n t o f a i r.7(.-:. >s ;.T1
. rator. In Vital, the patient is allowed to take{s;-

' $ X '.':'~.yya-
--; -

,

7 The Capacity cutton is a green push-push suitch
* '

.9J.4 uhich is lighted for Vital Capacity and unlighted
j -Q" for Tidal Volume,

.. . . .-
,

| Or W.. 2.8 Manual Camera -
-

-
,

..Ii

The camera may be manually reset and started at any !:3/ time by depressing the Manual Camera button. ... ~

Thef Manual Camera button i a momentary contact suitchwhich glows blue when depressed. The Manual Cameraswitch is most frequently used when the Delay Time *

Set is programned for 30 or 120 seconds and the
operator desires.an earlier scintiphoto to be started. ,

!
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Section 3

SYSTEM COMP 0f:Et!TS

|-

'

3.1 Gas System .

The Gas System consists of a rubber bladder,'one end
of which is connected to the Gas Valve and the other
to a filling valve. The filling valve consis ts of
tuo check valves which allou a syring: to be used like
an air pump. In this ucy c r,ca su red aracun t 0 T gas r.tay
be injected iato the bladder. Usually 200-300 cc
volume i s u:;ed , bu t c:: to 1 l i t er ra zy b e used.

..

3.? Controll ed A ir Svsten
'

The Con trolled Air Sys tera, sed only for Tidal Volue.e
studies, consists of a rubber bladder, one end of
which is connected to the Controlled Air Valve and the
other to a filling valve. The filling valve is the

the gas filling system a~nd a syringe nay besame as
used like a pump to inject a measured amount of air

(]) into the system. The amount of air in.iected into the
.

'Controlled Air System PLUS the volume injected into *

the Gas System should equal the pa tient's ' tidal voluma.
3.3 Soirometer Systen

A filling valve is used to fill the Spirometer uith
oxygen, air or a gas / air mixture. At the hottom ofthe Spirometeri.and near the crank which raises and
louers the AVN system, a valve is provided to drain
the Spirometer when desired. A gauge at the top of

-

''

the AVM case indicates the volume in the Spiremeter
in half liter increnents. The maximum capacity of
the Spiremeter is 5 liters.

.

_ A disposable CO2 absorber is attached to the Spiremeter
system. When the soda line, visable through the.windou
in the rear of the case, turns pink, it should be
changed. For replacement, uss TECO Disposable Absorber
Sys tem - Full Size, manuf actured by:

TECO Industries
930 5th S treet
Palmetto, Florida 33561

O
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h Section 4
~

'

l
EXHAt!ST SYSTEi1 1

!

'Due to the type of gas ubich may be used in the t.Vit ,
'

systen, the AVi! should be connected to an Exhaust System
which will move about 200 CFil of air or to an activated
charcoal gas trap. The AVil system includes 15 feet of s

ik inch flexible hose equipped with 14 inch rubber cuff s. -i
,

The hose is connected between the AVII at the suction
control pipe and the exhcest line which carries the gas i
o.t:.ide the beilding. Tbc suctici' con tral pipe has an

'

ou ter sl eeve s:hich is coaxial ui th an inner sleeve. The
*

outer sleeve is rotatable. Bo th r. h e i r.r; = r a n d c:s t e r
slee.cs have P. l i ke r.r..her o f hol cs t:hi ch , by rota ting

the outer sleeve, can be nede tc cligr i n any nucher
from none tr. all. The AVii sys.te;r. should he opere.ted
ui to the least amount of suction, ie. uith all of the -

'
holes alignsd. When the system is being flushed out it
is -ecom lendad that the sleeve be turned to where no
noles are aligned, thus applying maximum suction to the
system. .

,
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. 5.1 Procrammino the AVM I

|

(3-)
< 1. Press Pouer On bu tton.

;
2. Press the appropriate program button for !

' (a) Single Breath, (b) Rebreathe, (c) Spironeter,t r (d) Spiremeter/ Bolus.
.

3. The Capacity button should be lighted if e Vital
Capacity single brea th study is desired, or
unlightad if a Tidal Volume single t reath study.is desired. (l'o te : ilhen prograce.ed for
Spirometer node, the Capacity switch is not* cpera tive. )

4 Pres s appropria te De ic.'. i* Set Jcron for _bed e ; i . c;' d e lay ic hg c a :,c 'n(iphc to s .
Y.S.

The camera console sh..o'uld A. iso be set r
t ir 2/ccun ts (eg. 1% sec./1.gi,000).

o;

:.e -5. ?
Introducing P.hdiogasandRip?dNotheAj'M,
1. Gas Bladder for _Singl($ a th , P.ebrea the orSpirometer / Bolus Hoda3 .

*'e() Introduce radiog,as (eg. 10 to 20 nCi 133-Xe) into
the Gas,SIadIer through the Gas Fill Valve (seeFigure.C) using a 50cc syringe. Add air to the
Gas Gladder to a total volume of 100 to 300 cc.

2.
Controlled Air Bladder for TIDAL VoiUME Sinole

"

_Brea th, Rebrecthe or Spirome ter/ Bows Modes._

In troduce suf ficient air into the Controlled AirBladder through the Controlled Air Fill Vaive
.

-

(see Figure C) to make up the difference between
.

'

the pa tient's tidal volume and the volume in theGas Bladder. i

Gas and Air to Spirometer for Studies
_ i,

3.
in '

_Spiromet'r Mode, on1y.
'

*,

Intradace radiogas (eg. 10 to 20 mci 133-Xe)
and air into the Spirometer through the Spirometer

,

Fill Valve (see Figure Ce
mately 3 to 4 liters. to a volume of approxi-
initially or during the study with 0 -The supply may be enriched,

2 I

.
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,. hir into Spiiunater for studies i n I!ahr. a '.he or
Sp^pr:e te r/ Co lu r. f: odes . (] ~

.v
Tidal Volume Studies

.

IThin t h e !. V N is progranaed for itebreathe or
Spirometer / Bolus liodes, the initial single breathg study may be obtained a t tidal volume or vital
capacity. If Tidal Volume is selected as the
c a p a c i ty , introduce 3 to 4 liters of air (may be '

02 enriched) into the spirnmeter through the
Spirometer Fill Valve. Ilhen the single breath
study is completed, the patient will expire his
tidal volume breath into the spirometer. It is
important that the pctient's tidal voluna i.ils thel
lii r in troduced inte the sp;roueter be 1e!.e. tr.in the
5 liter capacity of the spironeter.
Vital Capaci ty S tudies - ~

If Vital Capacity is selected with the hebreathe
t' ode, the petient vill o,tcin pr cti;;11y the ,

entire volume of the inspiration (af ter emptying
the Gas Bladder) from the /.tmosphnre intake Valic.
Therefera a ciniuum amount of air of 02 sheuld beintroduced into the spirometer to prevent the
5 liter capacity of the spiro'aeter from being
exceeded upon expira tion. Generally b li ter of
02 in - the spirome ter will be sa tisf actory. -

r
-,

In Sp-irometer/Colus mode, the amount of. cir and
.

~

O introduced into the spirometer should be about .

Q 3 liters to allow the patient to enjoy normal breath- - -ing before the Gas P.clease button is depressed. --

5.3 Performing Ventilation Studies
..1. Position the pa tient's lungs in the camera field. ..m. .

; , ,.>- n
>:- -

2. Apply.it h e-N4o.tThe patient ishpiece and noseclip to the patient. *

. . -.. now brea thing ambien t .'i r. ..'''

'Q .; fi
.. -

.

3. Sifrigle Brea th or Reb.rea the flodes , Only -7 ~
.

~ _ . _ . . .

a') '
.

Observe the patien't.;until respiration is regular.
If Tidal Volume is s'e.lected depress the Start ,

bu t ton a t the cor)clusV i tal C. epa c i ty i s s e l g.~. n o f a n exp i ra t i o n.If
,

ec ed, instruct the patienta "

. .to exhale completely 4.gpipress the Start button
.

-

fand instruct the pa.ti:ce to inhale as deeply as
.% ossiblev iven thods 11 valves will close atthe conclusion of 'tfee nspiration a t either lung
-

'c;p hi s .bre s;t hapacity, 'the pa.tien$should be ins tructed to- . . ;;h fy[ - f. -
.

-
..

.

K :- .p
, 'hp . : ? , 3 y .: .

. ~ . . . . r. jy.

.g:. .? y. w gg
. . . .

.
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.
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- - - - -v,b) Uhen the single brchh sc i n ti pho to i s cor.pl e te , ---
t.he valves vill r eopen and the pa tient should be
instructed to resume nornal breathing.

,a
(,) c) in Single Breath node, the valves osan to

Washou t mede au toma tically.

d) In Rebreathe node, the valves open to a closed
system utilizing the spirameter. The operator
may add Op as necessary through the Spirometer
fill Valve. When sufficient rebr.cathe scinti-
photos have been obtained, depress the !4ashout
button.

c) The AVM vill continue to signal the cancea for
washout s c i n t i p h o 3..o s ..* i t h the preset time
delay be tceen scintipbo tos.

, ,

4. Soiro eter i; ode. Only
~

a) Observe the pe tier t urtil raspiration is rsgular,

b) At the cone.lusion cf in expiration, depress the
S t a r t b u i t.o n . The salves will open to the
closed system s p i rone te r . -

,

c) Although the valves rene in open to the closed
gq systen, a single breath study may be obtained.
ts by instructing the patient to take a normal or

vital capcci ty inspira tion and. hold his breath.
'

d) The operator should add 0 to the soirometer -

2as necessary,

c) .. hen suf ficient rebreathe scintiphotos have
been obtained, depress th,e !!ashout button.

.

'
. .-

5. Spironeter/ Bolus Itode, Only [ }.
a) Observe the patient until respiration is regular ,,.y

. .t

- b) Depress the Start button end observe patient
re piration. volume on the spirometer gauge.

.

: ote: the patient has not yet received cny
"gis"and the camera has not been signaled to
begin accumula ting da ta. .,.

- .q

c) The bolus of gas f rom the Gus Bladder may be }
adninistered at any time during the patien t's ;

inspiration. At the desired tine, depre:s the j
Gas P.elease button and instruct the patient to '7
hold his brea th af ter he completes the inspiration

($) f r the single breath scintiphoto. (The valves
jtill close preventinc respira tion during tha '

single brea th s tudy.) {
|

. -
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The remainder of the s tudy proceeds as if the .

AVM was progra:amed for itebrea the mode. .

-

*
: e) When st.f f i c i cn t rehrec 68~ scintipho tos have

been cb tained, depress the Washou t bu tton.!

'

6. Uhen nos t of the radiogas has cleared f rom the
-

patient's lungs (about 3-5 minutes), remove the ; .

nouthpiece and noseclip from the patient. '
I
!

7. Depress the System Flush button and allow the ;
tsystem to flush for approximately 5 minu tes.

( flo t e : Capacity mus t be set for Tidal tihen the~ ~ ~ ~

Ani is in Sys ten Fles? r ode. )
h~

i 8. Depress the Power Off button. ,

|
-
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1. When t h e ^ '!it is received and unp.:cked, it *ti l l.

be acted that the module is separated from the Ifastened to thestand. The rodule should be20 cap screws unich are provided.ste.nd uith four !, ,

suction controlling pipe should be |
The Exheust Hand2. screwed in place beneath the AVM table.
tight is sufficient. t

i

3. Install the nouthpiece tube,

/, . Co: :ct the f l r x i bl e : x !:.m 3 i hos - frou th? AVht

in the .cs;.'+pl..
.

'!- e: u.- sys: -

e.N ., e oi: 2
--

c. FOR i.UCLEA? CUI 4
P: J O 'i;:l M C A?4 E P.A S :

C a n . . n c :. the cable prcvidu t. o the rear panel of tihe
the rear panel

AVI' e nd to the camera r.a,ncte plug on
T:: n ctc .anu2i s..i tch an the raar --

of tha c :.:- e r a .
cer. era should be se t f or manual . t

of the

the 115 V AC pouer lead to the rear panel *of6. Conrect
the A'!il and to a vall ou tle t.

7. The AV:t can be tested by using air i' the gas bag
in order tc familicrize the operator with the
oper; ting cc:.tr(l s and progran aodes.

.

)
i

In order to reset the system to start a ne'.4 program,off forHOTE: the pouer suitch nust be turned of f and lef t
.

at least tuo seconds.
. .

l. .
-

,

|

O'

;

-15-
'

.

%
f A F,#" # [

_ _ _ _ _ .
e-+s.--, . ,



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

.: o o. .

.n. . , .

ST. JOSEPH H O S PITA L i

( t h STRAwaERRY titLL AVENUE
\ STAMroan CONNECT 8 CUT Ob904

TELEPHONis M7-35CO

fir. John E. Bowyers
! Radioisotopes Licensing Branch
! Division of Fuel Cycle and
* ilaterial Safety,
; iluclear Regulatory Commission

Washington D.C. 20555

Dear fir. Bowyers:

Our N.R.C. license, number 05-06922-02, is already amended for Xenon-133
for pulmonary ventilation studies. He have however, recently moved our
radioisotope facility to new quarters on the fourth floor of the hospital
and we are submitting the enclosed calculations indicating that we are in
compliance with 10 CFR Part 20. We purchase the radiocharmaceutical from
flew England fluclear Corp., Atomlight Place, llo. Billerica, flass. 01862.
Catalog Mumber !!RP 127 Xenon Xe-133 Gas in unit ~ dose vials. NDA approved.

: ( Our imaging is perforced on either a Searle H.P. or large Field of View
'

, gamma camera. The following special eauipment is used:'

1. Delivery systen - ilew England fluclear Calidose Discenser
j 2. Lung Function Unit - Omninedical P.O. Box 1277, Paramount,

California, 93723 - Automated Ventilation "odule flodel AVM-3.
3. Disposal Syster - flise Inc., 20018 State Road, Cerritos, Calif.

90701 - Char-Col Xenon Gas Trap.,

t 4. Dose Calibrator - Capintec flodel CRC-6A
All personnel have whole body and wrist filn badges and TLD finger badges.

Descriation of the Hot Lab: The Xenon-133 gas will be stored in its 1/8
'

. inch t1ick lead container behind 2 inch thick lead brick in a fume hood
"

which has an exhaust fan having a capacity of 580 cfm. The total volume
'

of the room is 450 cu. ft. (8' x 7' x 8'). Air can enter the room through
a window , a door, a ceiling vent and two pass throughs. (One to the imag-,

| ing room and one to an inside hallway.) Since our weekly order is 100 m. Ci,
allowing for precalibration and decay we should never have more than 180

j m. Ci. in storage at any one time. Allow an escape fraction of .15.

; The maximum concentration of Xenon-133 over forty hours in seven consecutive-

| days for this restricted area has been calculated as follows:

x . J1 u. Ci. = .063 x 10-5 uCi/nl per 40 hrs,i C= A x f = 1.8 x 105
y 580 x 6.8 x lor ml in 40 hrs.

.

| This is in compliance with 10 CFR Part 20 for restricted areas. In the event
of accidental release of the Xenon-133 the window would be opened and the

; door closed af ter all personnel have lef t the room. The time required for
-the room air to change 20 times is

"0FFiCW. REUm3. CmN"a U
'g'-20.x 450 cu. ft. 16 min.=

580 cu. f t./ min.
r n _w & w-
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unrestricted areaconcentrationan

hood is released intoany air intakes.our weekly order
The of

air exhausted from the
ed on

at least 25 feet fromunrestricted area is bas/ l averaged over one year.The
roof and is of .15

of Xenon 133 in this100 mci. and an escape frac89 x 10-7 uCi . n
tionthe

=

x 52 x .15 uCi.b

530 x 1.5 x lotu al/yr. 10 CFR Part 20 10 rrCi perC = 10
with k at trans-corpliance

of 10 patients per weecalibrator, the gas isnodulealso in i

into the AVM-3 ventilat oninstructions th-This figure is on
raximuaare doing a assayed in the dose

Procedure: activity isith Calidoso DispenserThe patient will receivestudy will consist of breaWe

The
Col Trap. used and the

ported and dispensed wand collected in the Char-clamp uill bewill be performed on
patient.

hout phases. room has 3
the procedure, a nosehold, equilibrium and wasAll imaging procedures capacityTheoor. ha

ceiling exhaust vent witactually exhausted on t eroom is 20Tof the Inacino Room: cameras in the imaging r
h

of the garraintake ducts, and a air isexhaust froa theueak is 100 cCi .Description
iother

Between 20% and 100% of th sin the worst case the trueXenon 133 used perwindows, a door, 3 air
or theone

raxinum amount ofof 1075 cfm. roof which neans thatThe of .15 r 40 hrs.
of 1075 = 215 cfm. escape fraction= .10 x 10-5 uCi/n1 ovean figureAssume

and cceld increase thisi g room is released into
uti.

5 x .15 7 nl . in 40 hrs.
C = 10245 x 6.8 x 10 unre-

of Xenon-133 in thisly activity and an
roon

stored in thisexhausted from the icag nalso
concentra tioncharcoal trap is The air

of .15 of our total yearThe
by no more than 50%. roof.

air leaving the ed over one yearThe room.on the
unrestriced area

escape

stricted area is based onf 23% of the= 2.4 x 10-7 uCi/nl averagopened, the patientThe door toan

average yearly exhaust ouCi will be closed. h duct.5 x 52 x .1510 nl/yr indcas

C = 10215 x 1.5 x 10 accidental release, the wroom and the door will beconnectert by a pass througThe total
4030 cu. f t. (34 x 15 x 8) .The total air flow ischange 10 timesare at

event of an leave theThe two roomsand all personnel willIn the closed.
the Hot Lab will beof the imaging room is air to

fore 4530 cu. f t. required for theroom

The total volumeof the two roons is there5) The time

least 795 cfm. (580 + 21
volume

57 minutes
~ l survey ceter (0 .lmr) .

=
is

10 x 4530 cu. ft.cu. ft / minsurveyed with a low leve d by'/95
charcoal trap ranufacture

l

a stall amount of charcoaroom will be left

exhaust of the trap andstudy the charcoald in a
Af ter 1 hour theThe Xenon-133 pas is trappescape fractionfore theAfter the reduce

order to deternine the eof plastic hose just beCi . of Xenon-133.a littleed activity,at a time, toDisocsal: In
Mise Inc. a piece

calibratoris placed inactual study using 40 ed with the total adninistera dose

is recoved and assayed inin for anI
attenuation, and compare
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( This has been measured as being 1.5%. If this number should increase
to 10% the cartridge will be replaced and the used one will be removed
along with other radioactive waste by !!uclear Diagnostic Laboratories,
Peekskill, N.Y. The desiccant in the trap will be checked weekly and
replaced as needed. All exhaust vents will be checked periodically to
detemine_ their efficiency.

Cordially,

hYY V~

Malcolm Powell
Physicist

NP:cd
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CARSON. LUNDIN a THoRsoN, PC ARCHITECTS

( 88o THIRD AVENUC NEW YORK too22 postnr L.THonso a

DONALD O. CH A* MAN
DO?44LO dr* ELL
MACHAE L HUStP4

EDWARD V F A ANAllte
BRUCC L. ALLCr4

212-754 1040
June 16, 1977

.

St. Joseph Hospital
New Emergency APD
Addition & Alteration

*

Job No. 258-12 -CL&T Job No. 1275

Dr. James J. McSweeney,
Director Department of Radiology
St. Joseph Hospital
128 Strawberry Hill Avenue
Stanford, Connecticut 06904

( Dear Dr. McSweeney:

In response to your telephone call regarding supply and return
~

<

air quantities for Rooms 410 (Hot Lab) and 411 (Scanning) , we
wish to advise that the design criteria indicated on the
Construction Documents is as follows:

.

Hot Lab. Room 410: The supply air enters the room-from the supply
duct at the rate of 235 CFM and is exhausted through the hood
at 580 CFM. Mane up air enters the room through a transfer
grille at 355 CEM.

The air from the hood exhaust passes through an absolute
filter and is exhausted 25'-0" from the fresh air intake of
the supply fan. ,A distance of ten to twelve feet is usually
considered acceptable.

Scanning Room 411: The supply air enters the room from three
xegisters at a total rate of 1425 CFM and is exhausted at 1075
CEM. The transfer grill to Room 410 exhausts at 355 CFM.

Sincerely,

- 4

5 .dv a V. rank

: Sister Daniel Marie *

.

Mr. Feyzi Bil
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APPENDIX J

WASTE DISPOSAL PROCEDURES
.

i

f 1. Liquid Waste will be disposed of

f Check as appropriate

I By commercial waste disposal service (See also No. 4 below)

In the sanitary sewer system in accordance with Section 20.303
of 10 CFR Part 20.

,

Other (specify):

- 2. Mo-99/Tc-99m generators will be:

i (Check as appropriate)

Returned to the manufacturer for disposal

; Held for decay until radiation levels as measured with a low-
level survey meter and with all shielding removed, have reached
background levels. All radiation labels will be removed or '

obliterated and the generators disposed of aSnormal trash.
| (Note: this method of disposal may not be practical for
j generators containing long-lived radioactive contaminants)

Disposed of by commercial waste disposal service (See also
No. 4 below)

L Other(specify): Iiconsad salvagn enmnany. Modi pay ine;

Tuckahoe. N.Y. N.Y. H conso 2143-2157. 2077 7157 -

.

.

|3. Other Solid Waste will be:

(C eck as appropriate)

Held for decay until radiation levels as neasured with a low-
level survey meter and with all shielding removed) have reached
background lev'els. All radiation labels will be removed or
obliterated and the waste will be disposed of in nornal
trash. !

9740k |
1

'Item No. 18
Date:

,
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Disposed of by commerical waste disposal service (See also
No. 4 below)

.

Other (Specify): 1

4. The coranerical waste disposal service used will be:
N.D.L. Peekskill N Y.,

(Name) (City, State)

- NRC/ Agreement State License No. 31-12000-1

.

t

I

^ |

,

.

.

Item No. 18
Date:

!
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