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N 1December 8, 1981

c y I

;c,"' S m
<, 3 g.

4Director, Office of Nuclear ;q mi 7
gMaterials Safety and Safeguards i .m

U.S. Nuclear Regulatory Commission q._}. 5 3; c' I,

Washington, D.C. 20555 'f7% g
a o

. M
Dear Sir: na

Please amend license number 35-19227-01 as follows:

1. To include I-131 as Iodide for treatment of hyper-
thyroidism and cardiac dysfunction. 30 mci is the
maximum requested possession limit.

2. To include I-131 as Iodide for treatment of thyroid
carcinoma. 100 mci is the maximum requested possession
limit.

3. To include Xenon-133 gas for pulmonary function studies.

All of the nuclear activities of this license are under the
direction of EArle Stine, Jr., M.D. He has been licensed for |f,

?

lg M |I-131 therapy as requested in items (1) and (2) above at St.3

;/ jJoseph Medical Center in Ponca City, Oklahoma,, License #35-14046-02.?'
r, ,

Appendix K of Regulatory Guide 10.8 will be followed for all
patients hospitalized for radioisotope therapy. Training is given (
to all inv61ved personnel according to 10CFR19.12 before beginning
duties and during annual refresher courses. Each person involved i

in Group IV and or Group V radiopharmaceuticals requested above |
will be given additonal training prior to involvement.

Addendum 1 is applicable information regarding the use of
Xenon-133.

_

.__

_

M (90M!A|W
| David Turnbo, Earle Stine, Jr. M. .

Associate Administrator Director of Nuclear M.dicinei

BS11180820 850910
REG 4 LIC30
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21. Gent ral Infcytion - 1 V

1. A maximum penseccion limit of' 300 mC) from an estimated 100 mci
per week nox.iat.o activity adjunted for four (4) days pre-
calibration (100mC) x 1.7 precalibration factor) with a maximum
of 40 mci decaying gives a maximum inventory of 210 mci.

2 An average patient dose of 10 mci will be routinely used.
Higher doses will be used only when professional medical
judgement indicates the necessity.

3 A m,ximum of 10 patients Per week and 520 patients per year
is estimated.

4. Xe-133 radiopharmaceuticals will be purchased f rom !!cw England
!!uclear Corporation, Atomlight Place, lio. Billerica, thss. 01862.
Doses will be disposable single-doses, catalog number URP-127
which is FDA approved. A package insert is enclosed on pages 9't 10.

5 A . Picker Dyna Camera 4 Scintillation camera with data storage
micro-dot accessories will be used for imaging.

6. A lead lined pig will be used for Xe-133 storage (See Figure 1 on
page 11).

7. All personnel working in the department will wear body film
badges and TLD finger badges and comply with the radiation
cafety program.

8. A scale drawing of the department is shown as figure 2 on
page 11. A I:uclear Ascociates Xenon Air Monitor tbdel # 36-751L-5which is censitive to a scale of 1 x 10 uCi/ml is operated
continuously to detected airborne activity. Saa n're '6

9. Deceription of Procedure: The Xc-133 capsule will be assayed
af ter carefully removing the plastic capsule from its shipping
tube using adequate radiation protection techniques. The patient
vill be Instructed on the details of the procedure with special
emphasis on the areas where his cooperation is needed. Just
prior to the study, one or more practice runs will be done before
the Xenon-133 gas is used. 500 ml of medical grade oxygen will
be placed in the collection bag through the CO canister for each2
minute of anticipated breathing time. The vial holder containing
the Xen'on-133 gas will be taken to the imaging area where the lung
ventilation procedure will be done. The vial holder will be
attached to the !!cw England !!uclear Corporation NRP-186 Calidose
Dispencer as instructed in the package insert (brochure is on
pages 12 / 13). The Xenon-133 gas will be administered to the
patient af ter the Micpencer has been connected to the !!uclear
Associates Xenon-133 Inng Function Unit: Catalog !! umber 36-2006
(See Page 14). ?!oce clamps will be uced to prevent the patient
from exhaling the Xenon-133 gas into the room. The lung ventilation
procedure will be composed of the three standard phases of breathe
and ho]d, equilibrium, and washout. 1hese phases are accomplished
as the technologist operates the ventilation study system valve.

(1)
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III. Storage Area During Storage

A. The Xenon-133 gas doses will be stored in its 1/8" thick lead
shipping tube as recieved form New England Nuclear Corporation.
That tube containing the Xe-133 gas will in turn be stored in an
airtight container (figure 1) that is lined with 1/8" lead. That
container is stored in the fume hood located in the hot lab
(figure 2, page 11). The storage container contains activated
charcoal in its lower compartment separated from the Xe shipping
tube by a wire mesh shelf. When the airtight container is
opened to remove a Xe vial, the activated charcoal will be
monitored to determine if there has been a leakage of Xe-133
gas from the shipping tube.

New England Nuclear states there is no detectable leakage of
Xe-133 gas from the sealed plastic tube by checking with a
detection efficiency of 0.01% per day. This gives two independ-
ent air tight containments which are themselves stored in the
fume hood with the window closed. The normal hospital air
circulation through the nuclear medicine laboratory is turned
off before the fume hood window is opened. The hood exhaust
is turned on prior to opening the fume hood window and removing
the Xenon from *its storage container. The fume hood exhaust

willremainonuntilaftercompgegionoftheXenonstudy. The
8 cubic feet and the hoodfotal volume of the. hot lab is

exheust operates with a minimum air flow volume of 400 cubic
feet per minute at its face with the hood window raised one
foot.

The maximum concentration from leakage during the storage phase
will be on Monday when the maximum activity is present.
The maximum leakage is:

1. Maximum activity is 300 mci =3X 10 uC1.

2. Maximum leakage is 0.01% which gives a maximum leakage
'

rate of 30 uCi/ day.

6
7.93 X 10 ml3. Room volume = 280 f t X 2.832 X 10 ml/ft =

4. The maximum concentration of Xegon in the hot lab during
routine storage is 30/ 7.93 X 10 3.78 X 10-6 uCi/ml=

5. Nete that Monday in the worst situation since the Xenon
decays faster (12%/ day) than leakage gccurs (0.01%/ day).
This verifies that the MPC of 1 X 10 uCi/ml as reauired
for occuoational exposures. -

(2)
,
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' Storage Area During Accidental Release. .

In the event of an accidental release of Xenon-133 in this area,
the following precedure will be implemented. All personnel will
lea.ve. the room and close the door. The room will remain unoccupied
for 3.5 minutes.

The 3.5 minute period will insure 10 changes of the room air
based upon the following calculations.

Air flow volume = 400 cubic feet per minute
Volume of room = 280 cubic feet.

Room volume 280 cu. feet
Air flow per minute = Turn over time = 400 cu. ft/ minute

Turn over time = 0;7 m nutes
' Turn over halftime = 0{.35 minutes

Ten exchanges of room air would require 7.0 minutes. This is
an extremely conservative estimate as shown below.

The air exhausted from this room is released directly into an
unrestricted area located on the side of the hospital. The ex-
hausted air is released 10 feet above the ground' level into an
unoccupied parking area. The release point is isolated from all '

air intakes by distances exceeding 75 feet and windows are never opened.

Anot.her analysis of an accidental release in the hog lab is to
assdme a maximun. 300 moi was released in the 280 ft volume. This

solution assumes normal djffusion in tge air for an grigingl
concentra*gonof300X 10 uC1/280 ft X 2.832 X 10 ml/ft =

3.78 X 10~ uci/ml. Where:,
.

AtC=Ce o
C = Air concentration af ter 3.5 minutes.
C = Original air concentration at time of accidental release.o
A = 0.693/ turn over halftime = 0.693/0.35
t = 7.0 minutes

Snlution:

-2 -0.693(7.0/0.35)C= 3.78 X 10 e

-8C = 3.6 X 10 uci/ml

(3)
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V. Imaging A'rea During Routine Operation
.

All Xenon-133 lung ventilation procedures will be performed in
the imagina room as shown on figure 2 on page 10. The hospital
recirculation system will be turned off prior to removing the Xe
from its storage area and will not be turned on until 30 minutes
after all Xenon has been exhausted out the stack. Air will enter
this room through the door. The air will leave the room via an
exhaust system which hen a minimum air flow of 400 cu. ft./ minute.
Since the inlet air into the imaginq area has been turned off,
a negative pressure is assured in the room during all Xenon
activities. The following information will be used to calculate
the maximum concentration of Xenon-133 for this restricted area
during imaging.

410 uci/ study.1. Maximum amount of Xenon-133 is 10 mci =

2. Estimated escape fraction (maximum Xenon-133 activity
lost. due to leakage and inadvertent release) is 0.25
although Xenon is routinely " washed out" through the
Nuclear Associates gas trap which has a 99% Xenon removal
efficiency accordino to the manufacturer. (See page 15)

3. The minimum air flow will be 400 cubic feet per minute.
(Actual air exhausted to unrestricted area outside during
patient exams.)

"4. The room volume = 2800 cubic feet
. 2800x 0.5 min.

5. Air exhaust halftime = 3'5 *i""' 8"
400

Therefore, usina the above values and appropriate copgersion
factors, C can be calculated using the equation C = C e- Sinceo .

30 minutes exhausting is continued after each imaging procedure,
*he remaining air will be:

C = Concentration after 30 minutes
A = 0.693/ air exhaust halftime = 0.693/3.5 minutes
Co= Maximum concievable concentration ,

..

4C= 1.0 X 10 uci X .25 -5
10 ml/ft3 = 3.15 X 10 uCi/ml2 42800ft X 2.832 X

-5 -0.693 X 30/3.5C = 3.15 X 10 uC1/ml X e
-0

C = 8.3 X 10 uCi/ml
This verifies that the MPC of 1 X 10-5 uCi/ml as stated in
10CFR.20.106

(4)
.
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'/ I . Imaging Area During Accidental Release

In the event there is an accidental release of Xenon-133 in the
imaging room, the following emergency procedure will be implemented.

1. The patient will be removed form the room.

! 2, The exhaust will be turned to "high", which has a flow
rate of at least 800 cubic feet per minute.

3. The department wil l remain closed for 18 minutes.
Upon re-entry, the radiation level will be checked
to assure the Xenon is gone.

The 18 minutes will ensure about 10 changes of the air in the
; the imaging room based on the following calculation.

Total air flow volume = 800 cubic feet per minute

The imaging room is 2800 cubic feet

The maximum activity released would be one capsule = 10 mci

Therefore:
i

| Volume X 0.5 Turnover halftime = 0.5 X 2800 1.75 minutes= =
Air flow / minute 800

10 changes of the air in, this room would require 18 minutes.

This is an extremely conservativa ostimato since tho ori gi nal

airconcengrationwouldbe (10 mci X 103 uC1/mC1)/(2800ft3 X
'

10 ml/ft3) ,'2.832 X
-5

C= 3.15 X 10 uCi/mlo

A = ventilation constant = 0.693/ turnover halftime'

-5 -0.693 X 18/1.75
; C= 3.5 X 10 uci/ml X e

-8
C = 2.8 X 10 uCi/ml

. (5)

,
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VII. Unrestricted Area

All of the exhausted air from both the imaging room and the
hot lab is released into an unrestricted area located 10 feet
above the ground in an unrestricted and normally unoccupied parking
area. The exhaust vent is greater than 75 feet from any return
air vents. Windows in this Hospital are never allowed to be
opened.

The maximum concentration of Xenon-133 averaged over a period
of one year for this unrestricted area is given by the equation
C = A/V, where:

A = Activity released per year which assumes a maximum
of 100 mci / week. A maximum escape fraction of 0.25
is very conservative.

V = Volume of air released per year @.,400 cubic feet per
minute (CFM) minimum exhaust rate.

C = The maximum concentration of Xenon-133 averaged over
one year.

3 6A= 100 mci X 0.25 X 52 wk/yr X 10 uci/ mci' = 1'3 X 10 uCi/yr..

6
V = 400 CFM X 1.7 X 10 ml/hr/(CFM X 168 Hr/Wk X 52 wk/yr)
V = 5.9 X 1012 ml/ year

6
C = 1.3 X 10 uCi/5.9 X 10 ml = 2)2 X 10~ uCi/ml.

This shows that the exhausted air will be less than the MPC
allowed of 3 X 10-7 uCi/ml as stated in 10 CFR.

1

(6)
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VIII. Tne Dicpocal Phase4

1

Tne diaposal of the Xenon-133 cas itill be donc by c.staucting the
Xenon collection bag through the ::uclear Associates Gas Trap |bdel 36-023L.
The potential leakage of Xenon 133 from thic unit, as :cIl as other cources |

'

of leakage, are included in the escape Jraction of 0.25. 2.c annufacturcr
!states tho trap has a 99% Xenon removal efficiency.

.

.
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IX. Quality Control Procedures

1. The ventilation study valve will be checked prior to use to

ensure proper operation. The :r.anuf acturer's operating insturcT, ions
will be followed.

2 The collection ba; used for each study will be checked for
leakage prior to the study. This will be accompliched by
filling with oxygen.

3. All cyhaust vents will be checked twice a year to confirm
their continued efficiency. In addition they will be checked
whenever structural chant;ec are rade 1.hich could effect their
efficiency. Records verifying these procedures will be main-
tained.

4. . All imrq;ing equipment and dose analysis equip.r.cnt cuality control
pmcedures are followed per our current licenso agreement.

5 The ::uclear Accociates Xenon air :mnitor uill be accuracy

checked annually by 3. knot.n dif ferent concentrations of Xenon.
Resc " standards" are unused and partially decayed capsules
opened into vohmen to give the desired concentrations.
!.:cacurements that deviate by greater than 10% from the
" standard concentrations" will be rotestcd.

The instrument will be adjusted or rcpaired
if successive n,casurements deviate by greater than 10% from'"

the expected concentration. A constancy check cource will be
placed at a certain geometry near the detcetor soon cfter cach
c alibration. A constancy test i;ill be mde at least teckly
and recorded. Deviations greater than 10% will indicate the
need for recalibration, adjust =cnt or repair.

6. The ::uclear Associates gas trap will have a replacement charcoal
cartridge pack changed before thu used filter naturates as
indicated on the clapacd time motor (refer to pacol5.).
Used cartridges will be stored in the fune hood for a minimum
of ten halflives and checked with a low level survey noter
before disposing in nornnl trash.

.
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0:4 New England Nuclear ADVI:RSE ItEACIIONS-

~

To date, no ads erse reactions based on the use of Xenon
XENON Xe 133 GAS Xe 133 gas base been reported.

Catalog Number NRP-127 1) OSAGE AND ADMINISTRATION
Xenon Xe 133 gas is administered by inhalation from

DESCitIPTION el sed respirator systems or spirometers.
Xenon Xe 133 for diagnostie use is available as 5% gas in The suggested activity range employed for inhalation by
carbon dioxide diluent 95%. the aserage adult patient (70kg)is:

ACTIONS
, .

Pulmonary functionincludingimaging:2 30 mci, - .

Xenon Xe 133 is a readily diffusible gas which is nenher in 3 liters of air.
utilized nor produced by the body. It passes through cell Cerebral blood flow: 10-30mCiin 3 liters of air,

.
The patiem dose should be mea'sured by a suitablemembrancs and freely exchanges between blood and

tissue. It tends to concentrate more in body lai than in radioactivity calibration system immediately prior to
blood, plasma, water or protein solutions. In the concen- "d"". . I'"O "'*5
trations used for diagnostic purposes it is physiologically PilYSICAL Cil ARACTERISTICSinactise. Inhaled Xenon Xe 133 gas will emes the alveolar Nenon Xe 133 decays by beta and gamma emissions with
wall and enter the pulmonary venous circulation via the a physical half life of 5.27 days"8. Photons that are useftd
capillaries. Most of the Xenon Xe 133 that eniess the for imaging studies are listed in Table 1.circulation from a single breath is returned to the lungs
and exhaled after a single pass through the peripheral Table I

Principal Radiation Emiwion Data Xenon Xe 133
circulation. Mean % per Mean Energy '

IN DICA'I IONS Radiation Disintegration (kev)
la!..deio,.ui Xenon Xe 133 gea hr. ; reved .:daable for

lieta 2 99.3 100.6
the evaluation of pulmonary function and for imaging

Gamma 2 34.99 St.0
the lungs. It may also be applied to assessment of

Kim. con.
cerebral Oc w. &ctrons, 2 47.24 45.0

CONTRAINDICATIONS ' I"I * C "*
To date, no know n contraindications to the use of Xenon electr ns, 2 7.87 75 s,

Xe 133 gas bas e been reported. M int, con.
WARNINGS electrons, 2 9.84 60.0

This radiopharmaceutical shoubt not be adminisiered to K X-rays 34.70 30.8

pregnant or lactating women unless the benefits to be K X. rays 7.67 35.2

gained outweigh the poiential h:i'ards. (1) Dillman,l..T., Radioneclide Decay Schemes and
ideally, esaminations using radiopharmaceuticals, espe- Nueicar Par:. meters for Usein Radiation. Dose Estima-
cially ti ose c:ectivein nature, of a woman of childhearing lion, Part 2 S oplement No. 4, MIRD pamphlet No. 6,

f
capabihty should he performed during the first few J. Nucl. Med., p. 28,1970.
(approsimately 10) days following the omet of the menses. The specific pmma ray constant for Xenon Xe 133 is
Radiopharmaceuticah should be used only by physicians 0.44R/mCie 2t lem.T1.e half salue layer is imm of Po.
w ho arc <;ualified by specifie liaining in the safe use and To corteet fer ;hysical decay of this radionuelide, the
handUng of radionuclides produced by nuclear reactor or fractions that remain at sciected time intervah before and
particle aced.a.t r, and whose cxperience and training have after the das c f calibration are shown in Table 11.
been approsed by the appropriate gmermnental ageney . g.,, g

authorized to liceme the use of radionuclides. We Ne 133 phnical Deca 3 Chart
(llatf life 5.17 dan)PitECAU llONS

As in the use of any other radioactive mater al eaic should I'raction Fractioat

be taken to imure mininnon radiation espduie to the ,, Day _ Remaining _ Day, Remaining _,
*

patient, consistent with proper patieni mam.gement, and to .$ 1,930 g .349

insure minimum radiation esposure o oes upational 4 1.M3 9 .302
* .- 10 .:s

workers. Expired Xenon Xe 733 gas should be controlled 3 1,483

in a rnanner that is in compliante with the appropriate - 2 1.300 11 .235

governmental agency regulations. .I 1.1 10 12 .206

Xenon Xe 133 adheres to some plastics and rubber and O' l.000 13 .161

should not be a!! owed to stand in tubing or respirator i .577 14 .159

containers.Such unrecognized loss of radioactisity from 2 .769 15 .139

the dose for adtrinistration may render the study non- 3 .674 16 .122

4 591 17 .107
diagnostic. Xer.on Xe 133 gas delivery systems, i.e.,

5 .518 18 .0%
respirators or s;^ometers, and awoeinted inhing awem-
bhes must be leai proof o avoid loss of radioactivit> into 6 454 19 .42

the laboratory er.sitons not specifically protected by 7 .398 20 .072*

*Calitsranon D.y
exhaust systems.

1

(9)
.
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RADIATION DOSIMCTRY 0
.

.; Tite estiniated absorbed radiation doses * to an as cr age
- patient (70kg) for pulmonary perfusion and cerebral *

blood flow studies from a maximum dose of 30 milli-
-

curies of Xenon Xe 133 in 3 litcrs of air are shown in
Table Ill. y

4

Tabic III ;
-

'

*

Radiation Doses
Effective Whole
Half. time Lungs * Brain Body . . ,

,
rads /30 mci ,

,

Pulmonary Perfusion 2 min. 0.25 0.0014 0.0027 .. .

Grebral Blood Flow 5 min. 0.63 0.0035 0.0068
,

- 99% of activityisinlungs'

(2) Method of Cniculation: A Schema for Absorbed Dose
Cc!culation for 13iologically Distributed Radionuclides,

.

Supplement No.1, MIRD pamphlet No. I, J. Nucl. Med.,
.

p.7,196S.
ItOW SUPPLIED -

The Xenon Xe 133 gasis supplied as part of the
.

,

.

CALIDOSEm system, consisting of 2ml unit Jose vials .
.

and the CALIDOSE dispenser * for shicided dispensing.

Normally vials containing diher 10 or 20 mci / vial,
packed up to $ vials per shield tube, are supplied. Vial
sets containing up to 1.00 mci / vial are availabic.

' ' Patent Pending
.+ .

.

=e*

g3 New England Nuclear
ed

Radiopharmaceutical Division
>
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Alomught Place. North Billerica. Mass. 01562
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*

-Lid has. rubber s eal and is f astened
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. . . . .

* Storage vessel is actually a . . .. . . ..

recycled ammuni tion box (metal)...!.. . . . . ..
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Operation Instructions for
NRP-186 CALIDOSE

~

DISPENSER for use with
'

C4 3 h NRP-127 XENON Xe 133 GAS
'

@[- .

Loading-

]
Separate shielded vial holder f rom dispenser.

g

Check Huber point needles inside the dispenser body

2 io iasere inat inev are aoi n'ocxec (ii aecesserv. cicaaby pushing a fine wire through needles).
. , _

Y , .k \n
1 9 Attach a hypodermic neecie (or other connector)f'" '/ V securely to Lucr Lock fitting on front end of dispenser.

@v. inoid.,

o'5P e n''' Remove the yellow cap of the '"Xe lead shipping tube.
being careful to point opened tube away f rom body.- - - h

b g* r ' t. tr.c open end of the shielded vial holder tightly
d against the open end of the shipping tube.

O Simultaneously invert both to allow one vial to slip fromshipping tube into shicided vial holder.

Carefully separate the pieces as shown in figure, being
certam to point the open ends away f rom bocy. There-~

should now be one vialin the shielded vial holder,
@ septum end out. Recap the shipping tube.

@ -
.

C
%

&< / v'

f*' . . ' T,
,

'

,i',s %~'

.

% ~ .y .$s' @?-p , .

, ' ' . '*

/<%**
..

\ .'
.

CD ! }{21
;;, f ; -Mz ,*

a

'' - ,

| j ;

b ,|#
, ,

! >;f *v
y '{i

L_J ,.

,

!

'

i
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== == ore e k Holding the shicided vial holder upricht (and pointedM ..

h away f rom body), insert it into the dispenser until
seated. DO NOT PUSH PLUNGER IN AT THIS TIME.
The loaded CALIDOSE Dispenser is no.v ready for useh and can be put asido until needed. Note that appropriate
radiation protection precautions must be taken since
radiation can escape from the front of the unit.

Using
Atfix the cat.! POSE Disponser to a spirometer orilso. ometer - a related breathing apparatus.

4* 4 | .--( r) Puncture septum of loaded vial by pushing plunger_

.

Lw G into dispenser.
,

2

3 immediaieir savecie the redoor ou'o.anu inca re' ease.

( Detach CALIDOSE assembly f rom breathing apparatus.

u
Storing

Remove vial holder from dispenser. The previously
used vial will not coritain enough residuat '"Xe to be
harmf ul, and may be removed by hand for disposal in
the radioactive waste. Replace vial holder in dispenser
for easy storage,

i

Statement
This C ALIDOSE'" Dispenser i;4a device protected by U S Patent 3,8,18.773 arid other )

;

patents are pending. It is to be used solely for the purposes of dispensing New !
England Nuclear's Xenon 133 gas Cata'og Number NRP-127 as defined in New England
Nuclear's NDA No.17 234 submission. This device remains the sole property of New
England Nuclear, and must be returned to New England Nuclear, Atom!.ght Place,
North Billerica, Mass.01BG2. should it cease to be used as described.

.

4
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, .a occaecr.icLi cpprouca ,$'c';",';'|"L
to vcntliction and perlucicn c.ud!cc f%a

%,,,,,,, t
MOulNDicCe 90ft O Wlocated at {

fe&f of v& ave , Qs (

io, ..uei#

C"2-Xo-SREATHE"
.

'vaa' an

45's
.

'

j"" . .

. . . , , ,

. MOO 3C C.& i w uno ipan %a '
;

With OAG-**F Wal*# I
.f -*

i%ggRo-OrecSing Sys0em -

o Corap:ctely scit. contained, lightweight. 30 + hier
eeumanom wo

w 1.arr,c reservoir (30 + liters, neutral volume) Afor oc,uilibrium and washout.
e simple to operate ... economical to use.
O Special, re usable, two.way rotary valve control.

a w shout mode. In the latter, the patient breathes out-
"E-Xe-3reathe" provides a safe, low-cost method of per- side air only, exhaling into the eq 2ilibrium La :. Tne
forminig perfusion and ventilation studies using any exhaust lines provide a convenient drain for the s.due...
radioactive gas. It is the ideal system for the budget- xenon-air mixture. Oxygen may be added to thu ay.nen.
conscious nuclear medicine department when the use through the 02 access port at the technologi.st' oi ere-
of more expensive equipment is unwarranted. tion.The menon injection port accepts any xenoa celiv.:cy

Tne system is lightweight, self-contained, and easy to system cu rrer.tly available.

operate. It comes complete with a disposable 30+ liter Available with cr without rotary valve assembiy. o g an
eqJanorium bag, intake and exhaust tubing, an 0 port, tubing are easily mated to rotary valve. Net weight ; ;o.
a xeaon ir.jection port, and a mouthpiece. A specially- 36 204 "E-Xe. Breathe" La.sposable Xenor. 6ysten.,
cesigned. two-way rotary valve assembly for control. e wM. re+ able Rotary Vaive
iag the g e mixture and patient breath flow completes

#
'",,P3, ,

tne syswir.. 36 200 "E.Xe. Breathe" Disposable Bags,with
The re-usacae, two-way rotary valve allows the patient tubing and connector ... - 'c.c.,. .

to breathe eitner on a closed-loop equilibrium cycle or ir. 12 cr more .. .eaea 13.x

-*Y __
..
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p..e -. "#1c(! .8'. The "NON EX"'" -n: f._,.
,

|'
'

k b' f.hF,~ h.$.h[kb Nc
f'I

'

/' T

Mc .

%
N (REMOVES RADIOACTIVE XENON

-

{. N .?).U.Q'| FROM EXHALED AIR ~'

*~ b .

gk
,{O[ '

.

h.2 . . O, Compatible with any xenon.133 gas handling system.

kh.'; .[0,Disposabio 5-cartridge tandem filter ~ ,h. 6%* D "*"y
'

f
-

J'.: ," . romoves all radioactivo xenon from exhaled air. h .U j %

w ter#\ h |4.!|,I)..Dcarn:.:.-h,$,0 Compaet2..moasures only 1:; :(15" x 15%". '

Pad',

M,tF/S! Rolls cas!!y on 2" castors for convenient mobility,
a

=:. ww.1 ;'
o..> rei nut

e,. c
-

k..*.$ '". .S.* ? 1 h ...:
.

'
.

* . rarcee rrodino \; - mower

$ .;,.fM. f". erkaryn**er*!<r
*

. i.t., ?. ' '. , . i .t.y.,$. 1 ,

The emcient iemoval and containment of radinactive Thi netf-contained mobile trap can he integrated into
gases fro n exhaled air u*cd in nuclear medical studies any '"Xc sysicm or may be used indepetulently a.* a pa-
is facilitated through the use of the " Nones" Xenon tient c.shnlation unit with the n=e of a dispr =abic face

mask. It is fnlly shiehled uith a %~ lead barr;or 8t.r.Gas Tra p. rnunding the cartridec park, making external r:uliation
The trap is de=igned 5;.cci6cally to ad<<.rb inert radin- I"nh su gheife An 11dern11rart ridec en the mp it :u e.active gance such as '"Xc. T.t removes '"Xe from anv u hcn Gued wdh a de n, cant.sen c= as a water t rap.,i j.c

,

g ,,nbrnf ruiciding an e:$cnt concentraliErilcis~iliii - und. may he n<cd ai a rnnvenient seat for the ..pt ent,

1 x 10" . t's enMhrougru.ut tlic~iisifr.1 life of its dis- paHent nr inny be cand, y rnHed ein its casters l>cnet.th
'i~oin'bie' thter'cartrid;cs. The 5. cartridge tandem park an lumring tame for supine stud,ien.

-

provides a 'nw-velocity tina path and sulncient dwell
time to chtively strip the senon gas from the ctlhient I.ow cost. simple nperation, and high cifriency maka the
stream. A thircoal ad.*erbent, especially formulated for "Nonex** Trap an ideal alternalise to costly vshirst
ser."n rc:- tat guarantees high emciency, sys t ema.

Eshalc l n't is drawn by a tacuum pump thinngh five 3tnunir.1 ein (nur 2' rasters for e a y. silent mobah'y. Ir.-
6ted chr rt al. filter cartriilers. The '"Xe tcmains in the rin.lcs: on.nti suit.h, w ater irap. an.1 rediter/ minute vae-
cartridges and decaya.Cartridgelife is dependent upon nam pump. Ilf.V. r.n lir. 1.Y L x tre'' W x 1re'." 11. Et
usare: a nem .crain relates usage to lifetline. Typirnily, aciuht 105 ll.s.
:'O r.Cl of " Xc per day with n 50ditor washout. Gre .st. 422 "Nonrx" Xcnan Gns Trap : .. W.u."a. . . . -

da>m per watir. nnticipates a cartridge 'ffe of approx- 34 "#' 3 "P " #""'"t Ca"'i.lgr park - . - 27*. 4h, .

irm.it Iy sis m,nthn. '
f.*nmpet;tise *yatom. nie a single fdtcr c artridge having
a 1;mited ad*nrhtive Ufetime whi.h. when exhausted.

'

tannot I,e e .nvenientic replace 1. The 5. cartridge tan. 'Staxinnuo pericis=ible ennrentration in n renuolled nren.
cr THir 19 8'I'It "H.. Asipendix li.Tahic I. rolunie t.~

dem path in the "Noncs" can he changed in second4
.

NU CLE AR ASS O CI ATES, IN C.r.

s...,...,.,a
/ RADIATION-MEDICAL PRODUCTS CORP.

I!>lr>) 1.lt.f.360 J. l bi itedh t to P.*f. II
CARLE PL ACE. N Y.11514 +100 voice POAO +

.
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s._dm UNIQUE NEW "XenAlert"
'

-
' ,

y?M!!
F VA Xe Room AWTrap Monitor . G ,' E ?

..

yFiiiiiiiif!N$.i" .

(Y:

O
P -_.g- N _. N :

-

.

M- peing;:0.I. p{' .in em.. i . g-e

\{|i;$00,i?iill!- Q
--

l. ff The entyin:trumont ttmt enonitors exposur s tate. continuously COMPA T. EASY-TO-USE
, & , .. g g

Q~-:.
",

d ~

-c<; ' * * Inicgrates and disp!ays the xonon concon.* rat!cn cf room elf,In;
._

MU!!! !cs o!!helaaximdm Permissible Concentration (MPC)*,and (g$$9f .and.$cy nQ'$ peent tend?ng P

Ne!so monitors the eftfuont from xenon gas traps. J Quality ssura ce Kit%uctear Associates

age meter teads d! rect!y in MPC tm!'s. l'Um/ screen contact, t fee defects, dirt and/or statng
af!cct radicgraphic quai . By using the F:Im/Scicen Centactgita! register shcws Inte;ra'ed MPC-Hours. estecton'icm (27 c:am pancake mm .<ndo Gv tube. Mesh ar'd the " Screen.r' 'ck" Lamp, the techno!ogist can\ Ja and Wsuit starms a:ert persxtrel te hazardoes renen Amn:yAt'er than 20s Reproeeciter Detter inan5%

.) :ncen' tat!ons. * Con *patt'e w2 a!! nenen sys' ems.
Cartinna Factors tat /m41MX1L thX10L 10-'(110ct 109xt0D0).

quick!y and casify de' ret e if cassette and scree't problems
exist. The Contact ? ' sh is , ' aced over the cassette and

O\u. concentrations of menon-133 m room air and gastrapWewn Rangas 1.10.100 and 1000 VPC,
countac C*inen s'velded eth 9 5 mm tV) tead. r3dtraphed.B'r 193 of th 'neshimage in6 cates poof.

I''"'!*.cTeen ce*:' *.t. Scree 1 fccts arcidentned t,yaent can be quartitative!y momfored contmucusty an,, M'*3 W8 'C NdT 'SM '*# "2 C*"U
arate'y wita. the unique'XenAtert* '. ton: tor. t,'nLke preset wt Reganm2-dtngM Wd'g coh. N nivat:ng t!' sereens w:!!) L s;,Ccial UI|tJVic?et lamp.
n-integtating deWes.t*te ~XenAleft e!:mina'es tedious and reg surs tash amec ra*e aMascaWer eadeg s 07-62tL Ca aef'e and Sc'een CA it. Includes Titm/ 7-A n
op!es ca?cu?at ons by automatca!!y computmg totat erposure ifu , O''ern Co .act Vesh and " Screen L eck" UV Lamp . $'?MC

YPC Hout5 umts) and enpcsure ra?e (m fractons of MPC). Aude A' rn intermrttent tone t?ser-selec'ab!e to aiarm at 1 '.tPC or C7 EML assette Fi!m/Ocreea Coat 2 Mesh.
on momforing nas never bean easier! wPN 14 517 c ''per, embedded in p'astic to. bng hte . . . .. 4 5.00

Emergeaty Aut's A?ars Contmuous tone on reachmg 90 MPC Hours. 07-5* L * reen-Check"1N Lamp Ass atb!y.UL-listed.
T be Code r,t F eterat Regulationst c' ear'y tirnts the permissole 7,Cg;, sued suttra:t c!rcuit Enat'es user to adjust s:.ttr ac'ed *aackground_ II6' AC. bO/ 0 Hr.10Y " x 2" x 1%" . . . 70 001

we en posure to 1 WC for 40 hours per ocek for 13 weeks. h*e ory $4m Circc Re'us accu''iu'ved da
VKHw contmucus'y updated and esp'ayed t'y the s' e 17 cm H 31 cm W n 27 cm D.Weigns 23 h g. 1'5V. 60 Hz. 25'M

__( *

t'0 CTR.Part 215ec 20133 and Append:n B. !atre 1.
3575f L -XenA'ert'Xe Poom ArtTr.ap Votstor.... . . . . . $M 00 ~

. . ~ Is Your -s..im rocesso ,, -
'- :- ':,.

" Temp" - r montal?
Mutitx Are(a)s of in grest't'

.

t n.

Check eve.op .g 3g
UICN'y Cf d Easfly/

' FL X13LE MARKER w .
F / *

Easi'eurmed into s'd ' au'Mn: areas such as me her. hW2m mW E,,

Mg 7,h!, N.

[)72fs'1
/ M T
/

kidacy ti yWd. heat er ' am Con a.ns "Ce c:s;ersed ureformty And Accurat9 y*' *

in ah e : ry matnx m a .ng. th:n p astic tude. Can be he!d in

[ca". ~[dM
N,. . ) *

[
piace s.2 tape S.:e 5 mm LD. > 2.3 mm 0 D. Active length With The NEW .. a.LOW-COS M w.w' v/.-

,

?= -,,c:ter sou e ,s r

[w$
-

g 23 67-284L Pe '' Mark e Source. 50,.O . .560 00t
.

c ?9-|.
:

gi 1
;:

DIGIT J 'MG
~- . . . .

Ti-iEPM,AL ^

99 7.*'F "d' Sou'" '56o - -- 72 *'. m u u +m g i
OMETE

J! ?! SPOT MNR -R

,I . f|} 4 } ( I [.\ f ,'Conta "Co m a 3 . M+ct,of e 1 erry, set h a c? car tuc?e The ha. -he!d Digita!Thermche' r is a battery-opented
'

'
' '4# '.-y d:s n m thicit x 25 "m dia n. : say taped to pat'ent for unit w' i an immets!on probe LE . dis;'iry thews-

a

fj 1 'TE cOntata dermg a sc. temr .ature read.ncs in Centictade or Fa renheit w% 1
* r

( J- t-N i 9<

.I \ . b 57-233'. Spet Marker , urce. LCl . .... . . . . . . 538.00t 10 -F accuracy. Uiminates inace'. acies antt potential
-"

t

F /e 5res pom $sted a M fcmgep.1 .
.: ;

, . . " -~--

: f! eave parkh outtes an ea of in'erest C . aln t 4rn'o'neters.
t NI!C (cr Agreement State)I' cense ret;ufred. ,f .407L 0;gitaf Therreeme'er . . 395.004 P!;ht: Flex 1:e varker cut $nes a keey. Two pot Send ccpy of ECcase W!!h crder,

'
07

U3 proVd8 Crlentat.on dur:t ; fung study. L.

, . _ ~


