1 850926
PDR

851031045
RECI LIC30
06-06522-02

ST. JOSEPH HOSPITAL
128 STRAWBERRY MILL AVENUE
STamrFoRD CONNECTICUT 08904

TELEPHONE 327.3800 WA !

Mr. John E. Bowyers “«;_;L
Radioisotopes Licensing Branch

Division of Fuel Cycle and

Material Safety,

“uclear Regula‘orv Commission

washingtzn J.C. 20555

Dea.- Mr. Bowyers:

Qur N.R.C. license, number 06-0€922-02, is already amended for Xenon-133
for p41n0nary ventilation studies. We have however, recently moved our
radioisotope facility to new aquarters 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 radiopharmaceutical from
hew England Nuclear Corp., Atomlight Place, No. Billirica, Mass. 01862.
Catalog Number NPP 127 Xenon Xe-133 Gas in unit dose vials. NDA approvead.
Our imaging is performed on either a Searle H.P, or 'arge Field of View
gamma camera, The following special equipment is ured:
1. Delivery system - New Enaland Huclear Cal’dose Dispenser
2. Lunag Function Unit - Omnimedical P.0, Box 1277, Paramount,
California, 97723 - Automated Ventilation ™odule Model FVM-3,
3. Disposal System - Nise Inc., 20018 State Road, Lerritos, Calif.
93701 - Char-Col Xenon Gas Trap.
&, Dose Calibrator - Capintec Model CRC-FA
Al nersornel hazyve 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
Tnch thick Tead 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, ft. (8' x 7' x 8'). Afr can enter the room through

a window , a door, a ceiling vent and two pass throughs. (One to ti > imac-
fng 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 80

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 th!s restricted area has been calculated as follows:

C=Axf=1.8x105x .15 u.Ci. = .068 x 10°° uCi/ml per 40 hrs.
v B0 x 6.8 x 10U m] in 40 hrs.

This is in compliante with 10 CFR Part 20 for restricted areas. In the event

of accidental release of the renon-133 the window would be opened and the

door closed after all personnel have left the room, The time required for

the room air to change 20 times is o I 2
20 x 450 f 16 minpwrie - . wii.OF Gt il
0 x Cu. TL. - £ min ac \FORCEWC" hd;]ﬂ

580 cu., ft./min. INSFCIT.o

After 16 min. the room will be surveyed with a low level survey meter (0-.Vmr,
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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 weexly order of
100 mCi. and an escape fraction of .15

C = 10° x 52 x .15 uCi. = .89 x 10-7 uCi./ml averaged over one year.
560 x 1.5 x 1010 m1/yr.

This figure 1s also in compliance with 10 CFR Part 20.

Procedure: We are doing a maximum of 10 patients per week at 10 »Ci per
patfert. The activity is assayed in the dose calibrator, the gas s 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 wiil consist of breath-
hold, equilibrium and washout phases.

Description of the Imaging Room: A1l imaging procedures will be performed on
one or the other of the gamma cameras in the {iaging room. The room has 3
windows, 2 door, 3 air intake ducts, and a ceflino exhaust vent with a capacity
of 1075 cfm. Between 20% and 107°% of this afr is actually exhausted on the
roof which means that in the worst case the *rue exhaust from the room is 20%
of 1075 = 215 cfm. The maximum amount of Xenon-133 used per week is 100 mCi.
Assume an escape fraction of .15

C=10° x .15 uCi. = .10 x 10-5 uCi/m! over 49 hrs.
215 x 6.8 x 107 m1. in 40 hrs,
——
The charcoal trap is also stored in this room and could increagz‘this fiqure
by no more than 50%. The afr 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 yeariy activity and an
average y?SE]y e;haustsof 20% of the air]le;ving the room,
« 107 x 52 x .} uCi = 2.4 x 10-7 uCi/m] averaged over one year

¢l 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 donr to
the Hot Lab will be closed. The two rooms are connected by a pass through duct.
The “otal volume of the imaqging room is 4080 cu. ft. (34 x 15 x 8). The total
volu ¢ of the two rooms is therefore 4530 cu. ft. The total air flow is at

leas* 725 c¢fm. (580 + 215) The time required for the room air to change 10 times
is

"

10 x 4530 cu, ft.
795 cu. ft./min

57 minutes

After 1 hour the room will be surveyed with a low level survey meter (0-.lmr).

Q%gposal: Tne Xenon-133 cas is trapped in a charcoal trap manufactured by

Nise Tnc. In order to determine the escape fraction a small amourt of charcoal
fc placed in a piece of plastic hose just before the exhaust of the trap and left
in for an actual study using 17 mCi. of Xenon-133, After the study the charcoal
fs removed and assayed in a dose calfbrator a 1ittle at a time, to reduce
attenuatfon, and compared with the total administered activity,
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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 radiocactive waste by Nuclear Diagnostic Laboratories,
Peekskill, N.Y, The desiccant in the trap will be checked weekly and

replaced as needed. A1l exhaust vents will be checked perfodically to
determine their efficiency.

Cordially, z L

i

- 7 / {_/“ /
o rd . A :
/ijgﬁszﬁz;ﬁ‘f{ 9};€r;ﬁé) v

Malcolm Powell
Physicist

MP:md




CARSON. LUNLIN & THORSON. PC ARCHITECTS
880 THIRD AVENUE NEW YORK 10022 ROSERY | | HOMSON

DONALD O CrHAPMAN
DONALD JEWELL
MICHAFL HyuliN

COWARD V FRANK ‘N
RRUCE L ALLEN

212 7%4 040

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 Hospitcl

128 Strawberry Hill Avenue
Stamford, Connecticut 06904

Dear Dr. McSweeney:

In response to your telephone call reqarding 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. 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 inteke 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 threec
registers at a total rate of 1425 CFM and is exhausted at 1075
CFM. The transfer grill to Room 410 exhausts at 355 CFM.

e f Z@j«/ﬁ

dward V. /[Franklin

I))

CC: Sister Daniel Marie
Mr. Feyzi Bil

Sincerely,
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GAS
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Atracliment 82

Operation Instructions for
NRP-186 CALIDOSE™
DISPENSER for use with
NRP-127 XENON Xe 133 GAS

Loading

Separate shielded vial holder from dispenser

Check Huber point needies inside the cispenser body
to insure that they are not blocked (if necessary, clean
by pushing a fine wire through needies)

Attach a hypodermic needle (or other connector;
securely to Luer Lock fitting on front end of dispenser.

Vit /,. / ©

Dupenser Remove the yellow cap of the '"’Xe lead shipping tube,

being careful to point opened tube away from body.

Place the open end of the shielded via! holder tightly
against the open end of the shinping tube.

Simultaneously invert both to allow one vial to slip from
shipping tube into shielded vial ho!der

Carefully separate the pieces as shown in figure, being
certain 1o poini the open ends away from body. There
should now be one v 1inthe shielded vial holder,
septum end out. Re .ap the shipping tube.

N OO O AW N -

- 1
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Spiromaeter |

Holding the shielded vial holdei upright (and pointed
away from body), insert 1t into the dispenser until
seated. DONOT PUSH PLUNGER IN AT THIS TIME

The loaded CALIDOSE Dispenser is now ready for use
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

1

2

3
4

Atfix the CALIDOSE Dispenser to a spirometer or
related breathing apparatus

Puncture septum of ioaded wvial by pushing plunger
into dispenser

Immediately squeeze the rubber bulb, and then release.

Detach CALIDOSE assembly from breathing apparatus.

Storing

Remove vial holder irom dispenser. The previously
used vial wiil not contain enough residual "' Xe to be
harmful, and may be removed by hand for disposal in
the radioactive waste. Replace vial holder ‘ndispenser
for easy storage.

Statement

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 Engiand
Nuclzar's NDA No. 17-284 submission. This device remains the sole property of New
England Nuciear, and must be returned to New F 1gland Nuclear, Atomlight Place,
North Billerica, Mass. 01862, should it cease to be used as described

19
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INTRODUCTION

Xenon is one of the so-called rare or "“inert'' gases
(although eight compounls have been reported in recent
literature).

The density of xenon 1s about five times the density of
air. For this reason it is difficult to dispose of xenon by
means of fume hood, vented to the roof.

Xenon is slightly soluble in water, but is quite soluble in
long cuain 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 quantitative
removal of xenon from a siream of air.

Several hundred grams of activated carbon will remove
over 99% of the yenon from the exhaled air, following a
ventillation 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.

PENPUASSIENS YRepeey

COURTESY DEPENDABILITY QUALITY l




THEQRY OF OPERATION

The CHAR-COL ie a self-contained devics for the collectianm
and containment of radicactive xenon gas.

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

A. BREATHING BAG- allows for fluctuations in flow from
a breathing pati.ent.

B. DRYING COLUMNs removes excess moisture from the
expelled breath.

C. VALVE- one of six valves, one for each carbon chamber,
D. ACTIVATED CARBON CHAMBER- one of six chambers, fillad

with gas chromatograph grade
activated carbon.

As the sample is drawn through the activated carbon the xemon
is adsorbed in the lower portion of the chamber.

. Adsorption is only slightly dependent upom the quantity of xemon
but is directly dependent upon the volume of flow through the
chamber,

Continued flow will slowly move the adsorbed xemon upward through
the carbon, The physical principle is the same as that used in
gas and liquid chromatography.

Each chamber is large emough to allow for thirty misutes of
continuous operation.

After this time some of the xenon will have diffused to the
outlet of the chamber and will be exhausted through the vacuum

puzp.

For this reason a chamber should not be used for more than
thirty minutes of operation at one t‘me, The xenon should be
allowed to decay avay to a safe level before the chamber is
reused,

One of the other chambers is selected for xencrn col lection
during subsequent studies,

Assuming that an average ventillation study requires five
pinutes of collection time, one chamber should usually be
. sufficient for une day's case-load,

#see Block Diagram, page 6

M




OPERATING INSTRUCTIONS

COLLECTION ONIX:

To remove xenon from a stream of air, simply attach flexible
tubing to the CHAR-COL inlet, select chamber number ons, and
plug the device into a standard power outlet.

The vacuum pump will draw the air stream through the various
componests as previously described and remove the xenon,.

Do not operate for a longer period than is necessary for \
reasons discussed previoualy(ie,, thirty m'‘nutes of operatiocn
is the maximm allowed for the day).

After use, shtut off the valve as well as removin; the power,
The xenon is now safely contained in the chamber and is shielded
by the lead-lined enclosure, The device may be safely stcred in
the camera room if desired.

On the following day select the next chazber only and proceed

. as bafore, Use a diff-rent chamber each day and rotate the
order of use in an orderly fashion,

REERFATHING AND COLLECTION:

The patient's valve and mouthpiece assambly must be such that
the fcllowing conditions are satisfied;

A. If xenon gas is to be inhaled a port must be available
for injection,

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

G L 4ash-out the patient may inhale roam air and
anu .anale into the bag, only.

Attach the walve and mouthplece assembly to the CHAR-COL with
the shortest possible length of flexible tubing(2-3 feet max.).

Remove the cover and fill the breathing bag with air., A valve
and filling port are provided for this purpose,

All six chambers should be shut off at thio time, so that the
. air may be contained in the breathins bag.

“OFFCIAL Retuwd COF {M’]ﬂ




After injection and breath holding the patient is instructed
to rebreath from the bag. During rebrealhing the vacuum
puzp may be started,

At the conclusion of rebreathing one carbon chamber is opened,
allowing the contents of the bag to be drawn through the system,

The patients valve is irmediately switched so that room air is
inhaled, and exhaled into the CHAR-COL.

After the wash-out phase is complete the pump 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,

MAINTENANCE

A. Once a month check the drying agent(drying chamber is
located in the back, above the vacuum pump).

Remove the comnecting tubing, hold the chamber and unscrew
the cap. The agent(commercially avallable DRIERITE) will
be blue if still useable, pink if exhausted,

If the agent has been exhausted remove from the chamber
end heat until dry(agent will again turn blue),

Preferrably, replace the exhausted agent with fresh DRIERITE,
B. Periodically check the breathing bag for cracks, especially
if oxygen is used in the ventillation studies,

SPECIFICATIONS

Weight...cc00ee.95 pounds

DDENSIONS,,.s..12" wide X 24" deep X 20" high

POWR.0e0eenessa120 V, 60 Hz, 10 W

ADSORBANTS,.....Gas chromatograph grade activated carbon for
xenon; DRIERITE for moisture,

SHIEIDING. .. s..01/16" lead,

NOTE

Because of the explosive nature of oxygen it is advised that
air only,is used during rebreathing from the bag., Use of
oxygen during rebreathing shall be the sole responsibility
of the user,

- —
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vrofluct data

~ne Char-Col is a self-contained device
for the collection of radioactive xenon.
4 Uoring operation a vacuum pump draws ex-
.;red alr through (a) a breathing bag
(allows for fluctuations in
preathing patient), (b) a drying column
reath), (c) one € six activated carbon
chazbers(resoves over 38 % oX
zencn).
For each successive day's caseload a new
chamber is selected, allowing time for

away.

1? rebreathing is required the breathing
bag may be filled with alr by means of a
ssparate valve and filling port &+

The carbon chambers last indefinitely
znd require no maintenance, Efficiency
is not impaired with use. Only the
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THE CHAR-COL

FOR THE COLLECTION AND CONTAINMENT

OF RADIOACTIVE XENON CAS

SPECIFICATIONS:

# Solve: che serious problem of 153 Xe
disposal.

of 133-Xe from a streas of

air s 98 % efficient,

(removes excess moisture from the expired # May be used;

A. During the ventillatory study
(rebreathing and wash-out phases)
B. After completion of the study .
(removal from spirometer or otler
spect Jized equipment).
Each of the s‘x chambers may be used
for thirty minutes of continucus collectlion,
# Complete system is shielded with lead.
% Totally self-contained, portable and
compact,

DIMENSIONS:
12" wide X 24" deep X 20" high(including

drying agent requires periodic repla:unent.cast.era).

POWER :
120 V, 60 Hz, 10 W.

4+++ not included, to be ordered separatly
o W L inay*
bikiSing itcuuid worY

@ \ Nise, Inc.

=W Nudlasr Instrument Servies & Enginsaring

20010 STATE ROAD *+ CELAMTOS, CALF 0701
(714) 9954872 (213) 8504708
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Section 1

[erenntucTion

The hutomated Ventilotion Module is 2 highly versatile
system that assists you in performing ventilation studies
with a maximum anount of reproducibility between patients,
and with a2 minimum amount of operator time and effort.

The AVM consists of a series of electro-nechanical valvgs
and electronic contrcls to enable the operator to
automatically administer a measured qmount of gas and -
progranm a series of scintiphotos in several consecutive
nodes of operation.

The AV can be progranmed for four basic sequences, each
with at leest two modes of operation, with presetl time
delays beatween scintinhotos. Since the AVM is remotely
interfaced with a scintillatich camer2, one operator

can cantrol the entire study from the AVIl console.

The complete unit is enclosed in a single molded case and -
mounted on an overbed table, enablirg the operator to

casily adjust the height of the unit, The routhpiece is
connected by floxible tubing to a rotatcble breathing

valve to 2allow studies to be performed in sitting or .
supine positions. . :
The AVY is a product of over two ycars of development by
clinicians, physicists and electrical engineers.

Cmnimedical is confident that you will find the AVM to

be a valuable addition to your nuclear medicine department.

As with any instrument, the value of the AVM to you is

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

the AVYM to increase your faniliarity of the system.

Should you have any questions, call our office cellect at
(213) 595-1658.

WE MEARSURE CUR SUCCESS BY YOUR FULL UTTLTZATION OF THE AVY..
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Section 7

cnaTRet S A0 FURCTINGS

- — —— -

The contrals fer th2 Putomated Ventilation Hodule are all
lozated on the Control Panel, illust-ated in Figure A.
Before operating the AVH you should familiarize yourself
with (he various controls and their functions as described
helow. A schamatic of the valves of the AVE is shoun in
Figure B to further your understanding of the system.

2.1 Pouar
Tha Pawar briifdn cantrcls the 115 YAC pouer t
svsten, The Powar s.itcn aisa opant both the
Valve and the Rimuspherse Intake Valve.

~

[

the
exhaust

The Povizr buiiton is 3 pulSi-un, push-¢f switch that
glows red vihen the power is oOn. A red indicator
light at the fil1 point of th: Gas Bladder 2130 giows
vwher the pow2  is o7, indicating that the Gas Valve
is closed. u0 MOT fill the Gas Bladder if the power
is on ans this light is not on.

2.2 Start

Th tart button is a momentary contact switch which
initiates the selacted program. The Start butten
glows red whenever the Gas Valve is open.

2.3 Gas Release

The Gas Release button opens the Gas. Valve only when :
the Spirometer/Bolus program is selected. The Gas PThe
Release button is a momentary contact switch which '
glows yellow when it is depressed.

2.4 Progranms

The Program buttons for the AVM are used to select
Single Breath, pebreathe, Mashout, Spirometer,
Spirometer/Bolus or System Flush modes of oparation.
A1) Program buttons are interlock switches preventing
mor> than one program from heing selected at one time.

The functio=< of the various programs are discussed
below.

A. SINGLE BREATH
The Single Breath mode is used when a sirgle breath
scinti ioto, vithcut subsequent rebreathe scinti-
photos, is dezired., Fithar tidal volum2 or vital
capacity studies may be obtained in this moda,
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e b By gy 2 o S ..\x,\ et  Le Has ",‘_7]-,;;7 UJ2u5
Uiien all the gas has ™atied trom the Gas Bladdar,
& switch operated by the deflated bladder onpons the
Controlled Air (Tidal) or Atmosphere Tntazs Valve
Vitel). At the ead of a two scecond interval, after
the opening of en air velve, 211 AVM valsos close
aid the AVM siqgnals th> canare to resec aid stars
accumulating data,

Liien the canere has completed the first scintiphoto
it transmits a signal to the AVH causing the Exhaust
end Atmosphere Intake Valves to open to Yeshout node
eutomatically. A preset tinme delay begins at this
point allowing the eperator to record counis/time,
change 7ilm, etc. At the end of the tire delay, the

’

emera is @&gein signaled to r2serl and stort 2CCU-
12ting ¢ata trchanced signials natieen the AYY and
tic cemera continua wuntil sufiicient Washouys
scintiplnice Nave basn ¢ tadn. (sae Dperatiy
Instivciiong)
RLADEAT! '
The Rebreathe mode is us2i wien o single breath
study, followed by renreathine in o c]c:gd Fyst:".
is ¢25ired, In tne Rehreathe node, the liashowut
button rmust ba puched at. tha cornclusion of the
rebreathe study,
When the Start button is depressed, the Exhaust "
and Atmosphere Intake Valves close and the Cas Valve
epens. Uhen 211 the gas has ematied fren the Gas
Bladler, 2 suitel operatac by the deflated bladder
opens the Controlled Air (Tidal) or Atmosphare
Inteke Valy (Vital). At the end of a two second
interval after the opening of an air valve, all AV
valves close and the AVM sigva?s,t%c_camera to reset
and stert accunulating data.

When the camera has completed the first scintiphoteo,
it transmits 2 signal to the AVM4 causing the
Rebreathe Valves to open. This allows breathing
through a closed system comprised of the § liter
spircmeter and the CO absorber. The preset time
deiay controls time bStween scintiphotos. The AV
auteratically signals the camara at the erd of each
time interval, \Vhen sufficient rebreathe scinti-
photos have been obtained, the Vashout button
should be pusned. This will close the Pebreathe
Valves end op:n the Exhaust end Atmosphere Intake
Valves. The tine delay control will continue to
operate until the study is completed.
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e e e St = fie-dpseribad ecarlier; the Yasheut mode # usaa i Wi
' ‘,‘: ::- - .following single breat! or rebreothe sc \..t{'l‘O\.C.>
o i s cew " tg yash the gas vul of the patient's ltuqs. The
. e '* v Hashout mo<~ is automaticelly engaged , '.men the
._“;§,§;' :r program is s2t for Single Breath, “u:w thc.
. - program is set for Rebreathe or ﬁuv,c*gggrlsolus,
":" t’hn Hashout button must be pushe d yollowing
et o R ebreathe scintiphotos. UVhen Qg{TQ;Irg in the
e .UuShOUt mode, the Exhaust aqu% mosphere Intake
g BB,
,~_r-2@§5_.;:f;.. Valves are open. dfyﬁ
. - ®e g -y -~
' « erenT, - ~SPIRONETER —_— ' .
.+ &+ The Spirometer rgee is used when it is desired to
) £ T ad*inister‘giy Ly, and air to the patisnt in e
1 [ ool .\Wﬂ""r the entire inspiration, rather
Lhrned¥ 2" b0lus, Uhen the S=ar® huitar 7'-{;'1f13ghf
the. fakraust cad Ltoosphere Iocile Velvies clese and
the Nebreathe Valves open.  The tive doley euaritss
as disceussed earlier. Uhen suliicieptl vebroza.h:
scintiphatas n‘,e baen ohgh.nvr, vhe VMasneut butten -
should te pusned, clus?tng th2 Rebreatiie Valves and
operning the C<haust and j/iimosnhere Intzake Yalves,

E. SPIROMETER/BCLUS
The Spirometar/Bolus mede enables the operator to
monitor the pationt's respirztion on the spironster
and administer the bolus of gas from the Gas Bladder
‘ at any point during the patient's inspiration. A
single breath study s obtained avtcmatic2lly in
this mode 2s in Single Breath or PRehreathe modes.

Vihen progranmed for Spirometer/Lolus mode, the
Rebreathe Valves open whenr the Start button is
depressed. \lhen the Gas Rclease button is depressed,
the Gas Valve opens followed by either Controlled
ARir (Tidal) or Atmosphere Intoke Valve (Vital), and
all valves close for the single breath study. The
sys'em will then continue operation &5 in the
Rebreathe mode.

F. SYSTEN FLUSH
Sy:tem Flush is used to open all valve: after the
mouthpiece has been removed from the patient, and
a@llow the exhaust system, to pull air from the
atmosphere end circulate it throughout the system,
thus washing out any remainder of the gas us=»d.
The Caparcity button nust be in Tidal position Tor
System Flush to assure that the Centrolled Air
Bladder is emptied. The oxhaust regulating sleeve
should be adjusted to ach eve naximum suction as
more fully described in Section 4,
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2.5 BEy-Pess . e
L The By-Pass hulton is used to inmediately open the
' Exhaust and Atmosphere intake Valves in tha eveant a
probien developes during the study. Thg Ey-Pass
button is5 irterlocked to the Progrem switches.
Delay Time Set et

-
Delay Tire Set buttons ar® used to select the tine
betvesen the end of one scantiptoto and the beginning
of the noxt scintlpkofouf'The tine setting is
dependent upon the desiPeés of the oparator and the
tasks to be accomplicled during tha delay (eq.

N
L)

ckanging film, reccg.fng counts, etc.). The timop
1s started by the, ZTop count sional irem tne cinzra,
R+ ¢ enid of thiw 50 ted clepsed tine a sign2] is
. given to the caXerz to rescl and begin gatiherinyg
data for th?‘;‘ E scintipheto
2
L~
Tha Cap@tity button is used to select Tidal Volume
~ " (Controlled air intake) or Vital Capacity (Atmosphere
air_ jntake) studies. The amount of air available
T L= ig;Tiﬁa] 1S premeasuced in%o.a b!;dder by the
L TRl L vl SpPRrator In_?ltal, the patient {s allowed to take
l'»<f;f;,:;§?._ ~2¥n an unrestricted armount of air. .

i
K iy h suitep

The Cepacity outton is a green push-
d¢ unlighied

winich is lingnt for Vical Capacity
for Tidal Volunsa,

:8-";:‘.1 Cc‘f—c""l
a—

The camera may pe manually reset and started at any
time by depressing the Manual Camera button. The
Manual Camera button i- a momentary contact suitch
vwhich glows blue when vepressed. The Manual Camera
switcn is most frequently used when the Delay Time

Set is programmed for 30 or 120 secends and the
Operacor cGesires an earvlier scintiphoto to be started.
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SYSTE! COMPORENTS
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Ges System

The Cas System consists of a rubbor bladder, one end
of vhich is connected to the Ges Valve and the other
to a filling valve. The filling valve consists of

tuo check velves wiiich allow 2 syringe to Do used lilke
en 2ir purp.  In this wey ¢ rncesured amcunt of gas fiay
be irjected iato the bledd: Usuaiiy 202-380 ce
valuime is used, but v to ) liter may bs vned.

’

Controlled Air Svsien

The Conirolled Air System, .sed only for Tida) Volume
studies, consists of a rubbor bladider, on> e¢nd of

which is connected to the Controlled Air Valve and the
other to 2 filling valve. The filling valve is the

seme 2s the ges filling system and @ syringe ney be

us2ec like 2 pump to inject a mezsured enount of 2ir

into the systen. The emcunt of air injected into the
Controlled Air System PLUS the valume injected into :
the Gas Systenm should equal the patient's tidal voluna.

Spirometer System

A filling velve is used to fill the Spirometer with
oxygen, 2ir or 2 gas/air mixture, At the hotton of
the Spirometer and near the crank which raises and

lovers the AVM 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 Spirometer
in half liter increments. The nmaxinum capacity of

the Spircmater is 5 liters.

A disposable CO, absorber is attached to the Spirometer
system. Vhen tge soda lime, visable through the .windaw
in the rear of the case, turns pink, it should be
chenged. For replacement, use TECO Disposable Absorbor
System - Full Size, manufactured by:

TECO Industries
930 5th Strcet
Palmetto, Florida 23561
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Due to the type of gas which may be used in the FYN
system, the A\l should be connected to an Exhaust System
which will move about 200 CFM of air or to an activated
charcoal gas trap. The AVH system includes 15 feat of
1% inch flexible hose equipped with 1% inch rubber cuffs.
The hose is connected between the AVH at the suction
control pipe and the exhevst line which carries the gas

Ot ide the b,.~*:“f. The sucts cecrntral pige has an
outrr slssve vhich is coaxial with an inner slecve., The
o:ter slaeve is rotatatle. Both the inn=2r and oiier
slec.os have « iike sunher of nolos which, by rotatiag
P> outer sleeve, can b2 nmade L zlier in 2ny nunhe
from none to 211, The AVH Syﬂtr :!:,nc hio cccreied
wicn the leasc emount of suction, ie. with all of the
huoles alignzd Yhen the systen is b;ing flushed out it
is -~gcommandz” that the sleeve bz turnzd to wh2re ro
noles are aligned, thus applyirg maximua suction to the
system, -
'
",
L, [
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5.1 Programning the (A
LA IR

1. Press Pouer On buiton.

2. Press the appropriate program button for
(a) Single Breath, (b) Rebreathe, (c) Spirometer,
«r (d) Spirometer/Bolus.

3. The Cepacity button should be lighted if a Vital
apacity single breath study is ces'red, or
unlightod if a Tidal Voluma single ieath study
is desired. (lote: lhen programmed for
Spiromeler node, the Capacity switch s not
" operative,.) :

& Press approp-iate Dejgs S Lt SRS P RO
A I T -} 0 '."'l'.". ';."\":‘- :v‘
GEH 1, os cidy 1 R Gl MR n...‘l!(., Eda

: &

5. Tie camera console should an~ ha set ¥g

tir2/ceunts (eg, 12 sec./1€55,000),
5.2 Introducing Redionas and Rirs=¥eo tha AVY

e i - g

1. Gas Bladder for Sinq1g/nreath, Rebreat_g or .
Spirometer/Bolus 10 da’s

”~
Introduce radiogas (eg. 10 to 20 mCi 133-Ye) inte
the Gas BYadZer through the Gas Fil) Valve (sece
Figure C) using a 50ce syringe. Add air tg the
Gas Bladder to a total volumz of 100 to 300 cc.

¢. Conrtrolicd Ajp Biadder fou TIDAL VQLUWE Single
Breath, Rebrezthe or 3piromatsr/Bolus todes,

Introduce sufficient air into the Controlled Air
Bladder through the Controlled Air Fill Vaive
(see Figure C? to make up the difference betyeen -
the patient's tidal voluma and the volume in the
Gas Bladder. i ]

3. G2s and Air to Spirameter for Studies in
Spiromet-r Mode, only.

Introdice rediogas (eg. 10 to 20 nCi 133-Xe) .
ard air into the Spirometer through the Spirometer
Fill Valve (sce Figure €, to 2 volume of approxi-
mately 3 to 4 liters. The supply nay be enriched
fritially or during the study with 0,.

wlls




ol 15:i0 spuvencler for studies in Pobr, 1 Lhe Gr

S_p'.\):r_;_t__z_‘r/[ioju". Hodos,

Tidal Volume Studics

Whah the AVii 15 progranned for Rebreathe or
Spirvometer/Bolus Modes, the initial single breath
Study may be obtained at tidal volurce or vital
capacity. [If Tidal Volume is selectad as the
capacity, introduce 3 to 4 liters of air (ray be
02 enriched) into the spirometer through the
Spirometer Fill Valve. When the sircle breatn
study is completed, the patient will expire his
tidal volume breath into the spiromater. It is
important that the patient's tida)l volume pl.s tha
21r introduced iate the sparoicater be less trun &

5 liter capacity of the spiromater.

Vitel Capacity Studies

It Vital Capacity 1s selectsd with the Nehreatha

rode, the petient vil1) o4rgin proceicalily the

entire volume of the inspiration (afier erptying

the Gas Bladder) from the Atmasnhore Intale Valsa

Therefurz a mininus emount of air of 02 shculd be
RS

introduced into the spirometer to prevént the

5 liter capacity of the spirometer from heing
exceeded upon expiration. Gererally % liter of
0, in the spirometer will be satisfactory.

In Spirometer/Bolus mode, the amount of air and
O, introduced intc the spiromoter should be about
37liters to allow the patient to enjoy normal bra

.

ing before the Gas Release button is depressed.

ath-

5.3 Performing Ventilation Studies

Position the patiert's lungs in the camera field.

A - -
Apply. thedwthpiece and noseclip to the patient.
The patient is ngv breathing ambient »ir.

» ﬁ\
Single Breath or Rebreathe Modes, Only

- v

a) Observe the patientsuntil resniration is regular,
If Tidal Volume is selected depress the Start
button at the conc]us1 n of an expiration. 1If
Vital Cepacity is selecqted, instruct the patient

~.to exhale completely zémpress the Start button

. and instruct the pat+¥8%* to inhale as deeply as
wWossibiz, Cven thoqgh’gll valves will close at
the conclusion-of thesinspiration at either lung
capacity, ‘the patiers4”should be instructed to

Ho™ his breath., &
B e ol

- ~
.s” 4 .jn/
£l "y > Jy

- >y

s T o ML1D

|




. - A — - ——— e — . =Y
-bh) Yhen the sinale brrulL scintiphvto is complete,

the valves will reupon and the patiern: should be
instructed (o vesume norital breathing.,

c) In Single Breath node, the valves oson to

Hashaut mode aulowatically.
d) In Robreathe wode, the volves opern to 2 clased
system utilizing the spiroacter. The operator
nay add 0, as necessary through the Spirometer
F 11 Velve. Vhen sufficient rebreathe scinti-
photos hzve been obtained, depress the ¥Washout
butten.

e) The AV wil) coatinue te signal the ceamnre for
vashout scintipioias with the presat time
delav botvean scintiphatas,

- .- e R - o ’ -
S'J.c;. BIEr LWOue ., O.If

L ——— —— . e . . o

- "‘

2) OCbserve the peitieri uriil rvespiration is rzguler.

b) At the cornlusion ¢f 2n cxpiration, depress the
Start buitten., The valves will open to the
closed system spirometar,

c) HAlthough the valves remz2in open to the closed
system, a single breath study may be obtained.
by instructing the patient to ta%= a nermal or
vital capacity inspiration and hold his breath.

)

d) The operator should add 0, to the soirom

ter ol
eS necessary. :

e) .hen sufficient rebreathe scintiphotes have
been obtained, depress the Washout button.

Spiremneter/Bolus Mode, Only

a) Observe the patient until respiration is regular.
b) Depress the Start button and observe patient
re-.ir2tion volume on the spirometer gauge.
.9te: the patient h2s not yet received uny
gas and the cemera hes not been signaled to
begirn accumulating date.

¢) The bolus of gas from the Ges Bladder may be
edrinistered at any time cduring the patient's
inspiration. At the desired tirme, depre:s the
Cas Release button and instruct the patient to

o o—

hold his breath affer he completes the inspiration |

f~» the single breath scintiphoto. (The valves
will close preventing respiration during the
sinjle broeth study,

«13.
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athe mode.
ient rehresthe scintiphotos have
1od, depress the Weshout button.

adicaas has cleared from the
hout 3-5 minutes), remove th:
noseclip from the patient

—
o o~

tem Flush button and allow Lhe
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ior approximately 5 minutes. :
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ST. JOSEPH HOSPITAL
126 STRAWBERRY MILL AVENUE
STAMFOAD, CONNECTICUT 05504

TELEPHONE 327-3300

Mr. John E. Bowyers
Radioisotopes Licensing Branch
Division of Fuel Cycle and
Material Safety,

iluciear Regulatory Commission
Washington D.C, 20555

Dear Fr. Bowyers:

Our §.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 quarters on the fourth floor of tha hospital
and we ere submitting the enclosed calculations indicating that we are in
compliance with 10 CFR Part 20. We purchase the radiocharmaceutical from
New England Nuclear Corp., Atomlight Place, No. Billerica, Mass. 01862.
Catalog Number HRP 127 Yenon Xe-133 Gas in unit dose vials. NDA approved.
Our imaging is performed on either a Searle H.P. or Large Field of View
gamma camera. The following special equipment is used:
. Delivery systen - llew England luclear Calidose Dispenser
Lung Function Unit - Omnimedical P.0. Box 1277, Paramount,
California, ©2723 - Automated Ventilation Medule Model AVAH-3,
. Disposal Syster - llise Inc., 20018 State Road, Cerritos, Calif.

83701 - Char-Cel Xenon Gas Trap.

4, Dose Calibrator - Cap1ntec Model CBC-6A

A1 personnel have whole body and wrist filn badges and TLD finger badges.

w N~

Dascription of the Hot Lab: The Xenon-133 cas will be stored in its 1/8
inch thick lead containzr behind 2 inch thick Y=2ad brick in a fume hood
vihich has an exhaust fan having a capacity of 580 cfm. The total volume

of the room is 450 cu. ft. (8' x 7' x &€'). Air can enter the room through

a vindow , 2 door, a ceiling vent and twd pass throughs. (One to the imag-
ing room and cne to an inside hallway.) Since our weekly order is 100 n. Ci,
2llowing for precalibration and decay .2 should never have more than 180

m. Ci. in storage at any cne time. Allow 2n 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:

C=Axf=1.8x10%x .15 u.Ci. = .068 x 1072 uCi/el per 40 hrs.
v 580 x 6.8 x 10 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 after all personnel have left the roon, The time required for

the room air to change 20 times is I e, bQPY"
Ui ; 'n i“ 'J&‘ﬂu
20.% 450 cu, ft. = 16 min, UGG T

540 cu, ft./min. M H







“®

This has been measured as being 1.5%. If this nunbar 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
replazed as needed. A1l exhaust vents will be checked periodically to

determine their efficiency.
Cordially, "’///)
//://'A//:/’Zf Lo L PP .//

Malcolm Powell
Physicist

MP:md
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CARSON, LUNDIN & THORSON, PC ARCHITECTS
880 THIRD AVENUE NEW YORK 10022 RO L SOSRON

DONALD O THASMAN
DONALD UIwELL
MICHAS L HUIIS
COMARD V FRANALIN
BAJUCE L. ALLEN

212-754 1040

June 16, 1977

St. Joseph Hospital

New Emerxgency APD

Ahddition & 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
Stamford, Connecticut 06904

Dear Dr. McSweeney:

In response to your telephone call regarding supply and return
air guantities 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. Make up air enters the room through a transfer
grille at 355 CF.

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
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,

.dWéid V.

ég: Sister Daniel Marie Mlm
Mr. Feyzi Bil



APPENDIX J
WASTE DISPOSAL PROCEDURES

1. Liquid Waste will be disposed of
Check as appropriate

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

re
Sl

of 10 CFR Part 20.

Other (specify):

2. Mo-99/Tc-99m generators will be:
(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. A!l radiation labels will be removed or
obliterated and the generators disposed of asnormal trash.
(Note: this method of disposal may not be practical for
generators containing long-lived radioactive contaminants)

Disposed of by commercial waste disposal service (See also

In the sanitary sewer system in accordance with Section 20.303
No. 4 below)

N

Other (specify): licensed salvage company- Medi-Ray Inc
Tuckahoe, N.Y. N.Y. License 2143-2157, 2077-2157

3. Other Solid Waste will be:
(Check as appropriate)

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 waste will be disposed of in normal

trash.

a7344

Item No. 18
Date:

“0FFICIAL RECORD COPY”




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

Other (Specify):

4. The commerical waste disposal service used will be:

ND.L. Peekskill N.Y
(Name) (City, State)
NRC/Agreement State License No. 31-12000-1

Item No. 18
Date:




